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Information 1. Example calculation for determining AGIASCI.

AG*asct = (1/32){[AG* 95 (1 + ¢-1-CsHsR) — AGhyo5 (1 + c-CsHe)]
+ [AG* 05 (1 + 1,2-¢-CsHyR;) — AG* 505 (1 + 2-¢-CsHsR)]
+ [AG* 05 (1 + 1,3-c-CsHyRy) — AG* 05 (1 + 3%-c-CsH;sR)]
+ [AG* 05 (1 + 1,4-c-CsHyRy) — AGHy05 (1 + 4%-c-CsH;sR)]
+ [AG* 95 (1 + 1,5a-c-CsH4R,) — AGHpo5 (1 + 5a-c-CsHsR)]
+ [AG* 95 (1 + 1,5b-¢-CsHuR,) — AGg (1 + 5b-c-CsHsR)]
+ [AG* 95 (1 +1,2,3-¢-CsH3R3) — AG¥y05 (1 + 2,3-¢-CsH4R,)]
+ [AG% 95 (1 +1,2,4-¢-CsH3R3) — AG¥y05 (1 + 2,4-¢-CsHyR,)]
+ [AG* 95 (1 + 1,2,58-¢-CsH3R3) — AG¥y05 (1 + 2,58-¢-CsHyR,)]
+ [AG*95 (1 + 1,2,5b-c-CsH3R3) — AGH g (1 + 2,5b-c-CsHyR,)]
+ [AG* 95 (1 + 1,3,4-¢-CsH3R3) — AG¥y0g (1 + 3,4%-¢-CsHuR))]
+ [AG*95 (1 + 1,3,58-¢-CsH3R3) — AG¥p05 (1 + 3,5a%-c-CsHuR))]
+ [AG%p95 (1 +1,3,5b-c-CsH3R3) — AGHagg (1 + 3,5b%-c-CsHyR»)]
+ [AG*95 (1 + 1,4,58-¢-CsH3R3) — AG¥y05 (1 + 4,5a%-c-CsHuR))]
+ [AG% 95 (1 + 1,4,5b-c-CsH3R3) — AGHagg (1 + 4,5b%-c-CsHyR»)]
+ [AG%p95 (1 + 1,58,5b-c-CsH3R3) — AGHagq (1 + 52,5b-¢-CsH4R,)]
+ [AG*95 (1 +1,2,3,4-¢-CsHaRy) — AGhyeg (1 + 2,3,4%-¢-CsH3R3)]
+ [AG*9s (1 +1,2,3,5a-¢-CsHoRy) — AGg (1 + 2,3,5a-c-CsH3R3)]
+ [AG* 95 (1 +1,2,3,5b-c-CsHyRy4) — AGHo5 (1 + 2,3,5b-c-CsH3R3)]
+ [AG*9s (1 +1,2,4,5a-¢-CsHoRy) — AGheg (1 + 2,4,5a%-¢-CsH3R3)]
+ [AG*95 (1 +1,2,4,5b-c-CsHyRy) — AGHog (1 + 2,4,5b%-c-CsH3R3)]
+ [AG*05 (1 + 1,2,52,5b-c-CsHyRy) — AGHog (1 + 2,5a,5b-c-CsHiR3)]
+ [AG*9s (1 + 1,3,4,5a-¢-CsHoRy) — AGheg (1 + 3,4,5a%-¢-CsH3R3)]
+ [AG*95 (1 +1,3,4,5b-c-CsHyRy) — AGHog (1 + 3,4,5b%-c-CsH3R3)]
+[AGH05 (1 + 1,3,5a,5b-c-CsHyRy) — AGHp05 (1 + 3,5a,5b*-c-CsH3R3)]
+ [AG*05 (1 + 1,4,52,5b-c-CsHyRy) — AGHp05 (1 + 4,5a,5b%-c-CsH3R3)]
+ [AG*9s (1 +1,2,3,4,5a-c-CsHRs) — AG*agg (1 + 2,3,4,58-c-CsHoRy)]
+ [AG*95 (1 +1,2,3,4,5b-¢-CsHR5) — AG¥y05 (1 + 2,3,4,5b-c-CsHoR4)]
+ [AG%95 (1 +1,2,3,52,5b-¢-CsHRs) — AG¥505 (1 + 2,3,53,5b-¢-CsH,R,)]
+ [AG% 95 (1 +1,2,4,52,5b-c-CsHRs) — AG¥505 (1 + 2,4,52,5b-¢-CsH,R,)]
+ [AG*p95 (1 +1,3,4,52,5b-c-CsHR5) — AG¥505 (1 + 3,4,5a,5b*-c-CsH,Ry)]
+ [AG*95 (1 +1,2,3,4,5a,5b-¢-CsRg) — AG*pe5 (1 + 2,3,4,52,5b-c-CsHR )]}

Components marked with asterisks are symmetry-identical to another component. The calculation utilizes the combinations that differ by

the presence of 1-substitution; left and right terms have identical substitution patterns save for this position. Overall reaction energy AGascs
values were obtained analogously.
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Figure S1. Scatter plots and least-squares line fits for transition state barrier and product Gibbs free energy data for Diels—Alder reactions 1
+ ¢-CsHyR6 «x (R = CHj, F). (a) DLPNO-CCSD(T) vs M06-2x; (b) DLPNO-CCSD(T) vs M06-2x+GD3; (c) DLPNO-CCSD(T) vs
wB97X-D.
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Table S1. C-C forming distances (M06-2X+GD3/6-311+G(d,p), pm) in transition states for Diels—Alder reactions 1 + c-
C5R1R2R3R4R5*"RSb (R =H, CHj;, CF;, F). The row “1 not 2” is the average absolute A value for cases where the 1 position is
substituted and the 2 position is not; the row “2 not 1” is the average absolute A value for cases where the 2 position is
substituted and the 1 position is not.

CH; CF; F

C--C’ c--C* A C--C' c--C* A C--C' c--C* A
Parent 223.4| 223.3 0.1 223.4| 223.3 0.1 223.4| 223.3 0.1
1 232.2| 2159 16.3 237.3| 215.1| 22.2 222.8| 225.6 -2.8
2| 225.2| 220.8 4.4 220.1 225.7| -5.6 227.8| 21941 8.7
5a| 220.0f 228.7 -8.7 216.3| 236.4| -20.1 226.9| 227.0 -0.1
5b| 223.6| 223.5 0.1 223.6| 223.7| -0.1 226.5| 226.5 0.0
12| 234.3)] 216.0 18.3 241.4) 215.4| 26.0 226.5| 224.2 2.3
13| 229.8)] 218.3 1.5 240.1 211.8| 28.3 218.8| 230.4| -11.6
14| 225.5| 2254 0.1 229.2| 229.1 0.1 224.9| 225.0 -0.1
15a| 230.7| 219.7 11.0 249.0 211.4| 37.6 225.4| 230.7 -5.3
15b| 232.0/ 217.4 14.6 242.3 211.8| 30.5 224.6) 228.9 -4.3
23| 222.0f 222.0 0.0 220.3| 224.4| -4A1 222.5| 2225 0.0
25a| 223.8| 224.5 -0.7 213.6) 239.6| -26.0 233.0, 221.2 11.8
25b| 225.8| 220.7 5.1 219.7, 227.5| -7.8 233.3] 219.0 14.3
5abb| 219.0| 230.1| -11.1 213.3| 238.2| -24.9 228.9| 229.0 -0.1
123| 231.1 218.1 13.0 242.2 211.5| 30.7 221.5| 228.0 -6.5
124| 227.6| 224.3 3.3 227.6| 232.1 -4.5 229.3| 223.0 6.3
125a] 242.2| 212.0/ 30.2 248.8| 213.2| 35.6 230.4| 228.3 2.1
125b| 234.0| 216.5 17.5 247.4 211.9| 355 230.2| 225.3 4.9
135a] 237.2| 215.0) 22.2 252.1 209.6| 425 220.3| 237.2| -16.9
135b| 229.6) 218.7 10.9 246.5| 208.3| 38.2 218.5| 235.1| -16.6
145a| 2225 231.4 -8.9 228.00 237.0f -9.0 228.9| 2291 -0.2
145b| 225.4| 225.4 0.0 229.3) 229.5| -0.2 227.2| 227.2 0.0
15a5b| 229.8| 220.1 9.7 250.8| 207.5| 43.3 2247\ 234.3 -9.6
235a| 227.7| 219.4 8.3 210.4) 244.1| -33.7 226.1 226.2 -0.1
235b| 222.2| 222.3 -0.1 221.0/ 225.9| -49 224.7| 224.6 0.1
25a5b| 223.6| 225.2 -1.6 210.0| 243.4| -33.4 239.4| 218.3| 21.1
1234| 224.6| 224.6 0.0 231.6| 228.1 3.5 226.5| 226.6 -0.1
1235a] 238.9| 213.0/ 25.9 258.2| 208.9| 49.3 2241 233.6 -9.5
1235b| 230.5| 216.9 13.6 252.1 206.4| 45.7 222.4) 230.8 -8.4
1245a| 224.9| 230.2 -5.3 231.5| 239.9| -84 234.7, 226.1 8.6
1245b| 227.5| 224.4 3.1 229.7, 232.2| -25 233.0 2231 9.9
125a5b| 243.3| 210.8) 32.5 254.1 208.3| 45.8 232.0, 2291 2.9
135a5b| 226.5| 223.2 3.3 256.0/ 205.1| 50.9 217.2| 243.4| -26.2
145abb| 220.5| 231.9| -11.4 222.8| 236.9| -14A1 229.9, 2301 -0.2
235a5b| 218.2] 229.7| -11.5 205.6| 251.3| -45.7 227.4| 227.5 -0.1
12345a] 221.8| 231.4 -9.6 242.0/ 234.4 7.6 230.7| 230.8 -0.1
12345b| 224.7| 224.7 0.0 233.1 229.7 3.4 228.1 228.0 0.1
1235a5b| 239.4| 2125/ 26.9 270.6 199.6| 71.0 222.6| 237.3| -147
1245a5b| 223.1 230.9 -7.8 222.4) 241.5| -191 237.8| 2245 13.3
12345a5b| 221.0/ 231.8| -10.8 230.1 238.1 -8.0 231.2) 231.3 -0.1
1 not 2 10.0 26.4 7.8
2 not 1 3.8 21.9 6.0
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Table S2. AG* asc#/AG ascy values with standard deviations (o) vs model for Diels—Alder reactions 1 + c—C5R1R2R3R4R53R5b.
Values were rounded to the nearest kJ/mol.

DLPNO-
CCSD(T)/
R =CH; M06-2x+GD3 M06-2X wB97XD M06-2X+GD3
AG*asci/AGasci 1(3) s() 2(3) 5) 1(3) 6(1) -13) 2D
AG*Asca/AGasc 02) -3(2) 1(2) -2(2) 03) —42) -1(2) —42)
AG* pscsa/ AGascsa 428) | 37100 | 43®) | 38(11) | 41(9) | 34(11) | 42(7) | 36(10)
AG* ascst/AGascs 108) | 1001 | 118) | 1001) | 119 | 9011) 9(7) | 10(10)
R =CF; M06-2x+GD3 M06-2X wB97XD
AG* psc1/AGasc —6(10) | -8(6) | —5(10) | —7(6) | —2(14) 0(9)
AG* 5sc2/AGascr “11(4) | —12(6) | —11(4) | —11(6) | —10(5) | —12(8)
AG* pscsa/ AGascsa 5920) | 6028) | 6020) | 61(28) | 66(25) | 66(33)
AG* ascst/AGascss 1120) | 22(29) | 11(20) | 23(28) | 16(25) | 30(33)
DLPNO-
CCSD(T)/
R=F M06-2x+GD3 M06-2X wB97XD M06-2X+GD3
AG* 5sc1/AGasc —123) | —26(6) | —123) | —26(6) | —103) | —23(5) | —12(3) | —28(5)
AG Asc/AGascr 24| 4D | 2@ | 4D 2@ | 40| 33| -56)
AG* pscsa/ AGascsa —1009) | —22(12) | —1009) | —22(12) | —5(10) | —18(12) | —4(9) | —16(11)
AG* rscst/AGascs 309 | -1702) | —209) | -17(12) | —2(10) | —14(12) | —2(9) | —12(11)
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Table S3. Raw molecular energies (hartree) of components, corrected relative free energy barrier heights AG*y05 and reaction free energies
AGaog , and subtractions used to derive AG*ascs and AGascs values kJ mol’l) using various model chemistries for Diels—Alder reactions 1

+ C_CSHX(CH3)6—X'

DLPNO- DLPNO-
CCSD(TY CCSD(TY
M062X 6-311+G(d,p)// | aug-ccPVTZ/
6-311+G(d,p) Equivalencies | AG,y corr M062X wB97XD M062XGD3 | M062XGD3 M062XGD3
Me,CCMe, 0.132537| -235.788686 | -235.841397 | -235.789114 -235.247231 -235.422880
123455C5(CHy)s 0.222647 | -429.904555| -429.983850 | -429.905889 -428.919559 -429.229105
CC + 12345a5b ts 0.384508 | -665.643073| -665.772345| -665.647053 -664.123646 -664.609332
CC + 12345a5b 0.391270| -665.714665| -665.849961 | -665.718525 -664.199513 -664.683625
Barrier =77 209 216 203 190 189
Reaction -95 38 30 33 9 12
12345C;H(CH5)s 0.195679| -390.597493| -390.668184 | -390.598528 -389.701029 -389.981784
CC + 12345ats 0.356998 | -626.341490| -626.462501 | -626.344963 -624.909181 -625.366251
CC + 12345a 0.365147| -626.415863 | -626.542302| -626.419213 -624.988633 -625.443373
Barrier -76 193 199 188 178 176
Reaction -97 19 1 14 -9 -5
12345C;H(CHy)s 0.195679| -390.597493| -390.668184 | -390.598528 -389.701029
CC +12345b ts 0.356702 | -626.354205| -626.474647| -626.357691 -624.922213
CC + 12345b 0.364960 | -626.426489| -626.552101 | -626.429866 -624.998590
Barrier -75 159 167 153 143
Reaction -96 -9 -15 -14 -36
12355CsH(CH,)s 0.196841 | -390.595760| -390.665684 | -390.596794 -389.700979 -389.980821
CC + 1235a5b ts | CC + 2345a5b ts 0.357784 | -626.333934 | -626.453899 | -626.337403 -624.903721 -625.360479
CC + 1235a5b CC + 2345a5b 0.363478| -626.406196 | -626.532340 | -626.409552 -624.980061 -625.435294
Barrier -75 207 214 202 191 188
Reaction -90 32 23 27 6 7
12455CsH(CHj5)s 0.197066 | -390.596321| -390.666215| -390.597365 -389.701415 -389.981259
CC + 1245a5bts | CC + 1345a5b ts 0.358767 | -626.334726| -626.454293 | -626.338197 -624.904407
CC + 1245a5b CC + 1345a5b 0.365027 | -626.404722| -626.530145| -626.408057 -624.978839 -625.433655
Barrier =77 209 217 203 193
Reaction -93 a4 34 36 14 16
1234C;H,(CH,), 0.168696 | -351.291815| -351.353563 | -351.292596 -350.484124 -350.736502
CC + 1234 ts 0.329067 | -587.049211| -587.160255| -587.052127 -585.705425 -586.132818
CC +1234 0.338523 | -587.121219| -587.237110| -587.124090 -585.782243 -586.207628
Barrier -73 155 164 151 141 143
Reaction -98 -9 -13 -13 -36 -29
1235C;H,(CHy), 0.170074 | -351.289390| -351.350705| -351.290169 -350.482959
CC + 1235ats CC +234b5ats 0.330510| -587.033813| -587.145265| -587.036815 -585.690647
CC + 1235a CC + 2345a 0.337746 | -587.107681| -587.224988 | -587.110568 -585.769409
Barrier -73 189 196 185 177
Reaction -92 15 6 10 -11
1235C;H,(CH,), 0.170074 | -351.289390| -351.350705| -351.290169 -350.482959
CC +1235b ts CC +2345b ts 0.329255 | -587.045506 | -587.156629 | -587.048536 -585.702925
CC + 1235b CC + 2345b 0.338012| -587.118581| -587.235182| -587.121497 -585.779856
Barrier -70 155 163 151 142
Reaction -93 -13 -20 -18 -37
1245C;H,(CH,), 0.170250| -351.289130| -351.350490 | -351.289907 -350.482830
CC + 1245ats CC + 1345ats 0.331291 | -587.033238| -587.144707 | -587.036223| -585.6903332
CC + 1245a CC + 1345a 0.338600 | -587.106358| -587.223081 | -587.109227 -585.768707
Barrier -75 192 199 187 179
Reaction -94 19 12 15 -7
1245C;H,(CHy), 0.170250| -351.289130| -351.350490| -351.289907 -350.482830
CC +1245b ts CC + 1345b ts 0.331235| -587.045743| -587.156389 | -587.048716 -585.702952
CC + 1245b CC + 1345b 0.338799 | -587.116776| -587.232569 | -587.119646 -585.778498
Barrier -75 159 168 154 146
Reaction -95 -8 -12 -12 -33
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Table S3. continued

DLPNO- DLPNO-
CCSD(TY CCSD(TY
M062X 6-311+G(d,p)// | aug-ccPVTZ//
6-311+G(d,p) Equivalencies | AG, corr M062X wB97XD M062XGD3 | M062XGD3 M062XGD3

1255C;H,(CHy), 0.171228 | -351.286582| -351.347051 | -351.287366 -350.481910
CC + 125a5b ts CC + 345a5b ts 0.331686 | -587.026401 | -587.136543 | -587.029350 -585.685183
CC + 125a5b CC + 345a5b 0.337499 | -587.096559 | -587.212580| -587.099422 -585.759392
Barrier -73 202 210 197 189
Reaction -89 33 25 28 9
1355C;H,(CH), 0.171373| -351.287496| -351.348012| -351.288260 -350.482852
CC + 135a5b ts CC +245a5b ts 0.332250| -587.024567| -587.134275| -587.027517 -585.683278
CC + 135a5b CC + 245a5b 0.337548 | -587.096025| -587.212317| -587.098876 -585.759299
Barrier -74 210 219 205 197
Reaction -88 36 28 32 12
1455C;H,(CH,), 0.171468| -351.288463 | -351.348812| -351.289254 -350.483388
CC + 145a5b ts 0.332777| -587.026519| -587.136223 | -587.029490 -585.685195
CC + 145a5b 0.338335| -587.093693| -587.209265 | -587.096542 -585.757036
Barrier -76 208 217 204 195
Reaction -90 47 40 42 21

2355C;H,(CH,), 0.171016| -351.286420| -351.346964 | -351.287175 -350.481994 -350.731900

CC +235a5b ts 0.331013]| -587.022807 | -587.132834 | -587.025761 -585.681637 -586.109515

CC + 235a5b 0.336752| -587.097240| -587.214199| -587.100107 -585.760100 -586.186379

Barrier -72 209 218 205 197 191

Reaction -87 29 19 25 6 4

128C;H3(CHg)s 0.142969| -311.984415| -312.036719| -311.984983 -311.266728 -311.489779

CC +123ts CC +234 ts 0.302925 | -547.741685| -547.843329 | -547.744230 -546.487179 -546.885824

CC+123 CC +234 0.311821| -547.813865| -547.920620 | -547.816316 -546.563826 -546.960506

Barrier -72 154 163 150 142 142

Reaction -95 -12 -16 -16 -36 -30
124C;H3(CHs)s 0.143300| -311.983425| -312.035878| -311.983977 -311.266093
CC +124 ts CC + 134 ts 0.304097 | -547.740766 | -547.842213| -547.743300 -546.486423
CC+ 124 CC+134 0.312227| -547.811687| -547.917891 | -547.814097 -546.562544
Barrier -74 156 166 152 145
Reaction -96 -8 -1 -12 -34
125C;H;3(CH3)5 0.144384| -311.980141| -312.032100| -311.980703 -311.263997
CC + 125ats CC + 345ats 0.304744| -547.726252| -547.828107 | -547.728812 -546.472400
CC + 125a CC + 345a 0.311575| -547.798526 | -547.905823 | -547.800965 -546.549499
Barrier -73 185 192 181 175
Reaction -91 13 6 9 -9
125C;H;(CHg)s 0.144384| -311.980141| -312.032100| -311.980703 -311.263997
CC +125b ts CC +345b ts 0.304001 | -547.737509 | -547.838773 | -547.740067 -546.484071
CC +125b CC + 345b 0.311985 | -547.809148 | -547.915653 | -547.811591 -546.559657
Barrier =71 153 162 149 142
Reaction -92 -14 -19 -18 -35
135C;H3(CHs)s 0.144586 | -311.981031| -312.033019| -311.981570 -311.264886
CC + 135a'ts CC +245a'ts 0.304449 | -547.724652| -547.826582 | -547.727194 -546.471141
CC + 135a CC + 245a 0.311124 | -547.798006 | -547.905621 | -547.800432 -546.549473
Barrier -72 190 197 186 179
Reaction -89 15 7 1 -9
135C;H3(CHg)s 0.144586| -311.981031| -312.033019| -311.981570 -311.264886
BN + 135b ts CC +245b ts 0.304084 | -547.736400| -547.837691| -547.738936 -546.483236
BN + 135b CC +245b 0.311576 | -547.808802| -547.915560| -547.811231 -546.559725
Barrier -71 158 167 154 147
Reaction -90 -12 -18 -16 -35
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Table S3. continued

DLPNO- DLPNO-
CCSD(T) CCSD(T)
M062X 6-311+G(d,p)/ | aug-ccPVTZ/
6-311+G(d,p) Equivalencies | AG,; corr M062X wB97XD M062XGD3 | M062XGD3 M062XGD3
145C;H3(CH3)s 0.144673| -311.981197| -312.033084 | -311.981752 -311.264789
CC + 145a'ts 0.304914| -547.725098 | -547.826842 | -547.727659 -546.471434
CC + 145a 0.311893| -547.795739 | -547.902752| -547.798167 -546.547504
Barrier -73 190 198 186 179
Reaction -91 23 17 19 -2
145C;H;(CH;)s 0.144673| -311.981197| -312.033084 | -311.981752 -311.264789
CC + 145b ts 0.305054 | -547.737151| -547.837993| -547.739680 -546.483528
CC + 145b 0.312553| -547.806103| -547.912053 | -547.808508 -546.557192
Barrier -73 159 169 155 148
Reaction -93 -2 -6 -6 -26
155C;H;(CHg)s 0.145743| -311.978743| -312.029701 | -311.979292 -311.263944
CC + 15a5b ts CC +45a5b ts 0.306094 | -547.717104 | -547.817998 | -547.719617 -546.464667
CC + 15a5b CC + 45a5b 0.311525| -547.785515| -547.891688 | -547.787916 -546.537736
Barrier -73 205 212 201 195
Reaction -87 40 33 36 18
235C;H;3(CHg)s 0.144494| -311.980933| -312.032897 | -311.981476 -311.264735| -311.486504
CC +235a'ts 0.303878| -547.724047 | -547.825700 | -547.726582 -546.470123| -546.869405
CC + 235a 0.310362| -547.799076| -547.907314 | -547.801520 -546.549832| -546.947066
Barrier -70 190 198 186 180 175
Reaction -88 10 1 6 -12 -11
235C;H4(CH,)s 0.144494| -311.980933| -312.032897 | -311.981476 -311.264735
CC +235b ts 0.302929| -547.735852| -547.837422| -547.738404 -546.482550
CC + 235b 0.310909| -547.810298 | -547.917872| -547.812773 -546.560793
Barrier -68 157 165 153 145
Reaction -89 -18 -25 -22 -39
255C;H4(CHs)s 0.145394| -311.977240| -312.028347 | -311.977761 -311.263030
CC +25a5b ts CC + 35a5b ts 0.305019| -547.714408| -547.814482| -547.716901 -546.462333
CC + 25a5b CC + 35a5b 0.310827| -547.787512| -547.894324 | -547.789912 -546.539486
Barrier -71 206 216 202 197
Reaction -86 30 22 26 10
12C;3H,(CH,), 0.117527| -272.675229 | -272.718229 | -272.675611 -272.047887
CC +12ts CC +341ts 0.277378| -508.433716| -508.525647 | -508.435843 -507.268549
CC+12 CC+34 0.285760| -508.504631| -508.601430| -508.506657 -507.344074
Barrier -72 151 161 148 141
Reaction -94 -13 -16 -16 -35
13C;H,(CH,). 0.117771| -272.676078 | -272.719085| -272.676436 -272.048782
CC +13ts CC +24ts 0.277070| -508.432533| -508.524488 | -508.434648 -507.267693
CC +13 CC+24 0.285215| -508.504239| -508.601321| -508.506250 -507.344148
Barrier -70 155 165 151 145
Reaction -92 -12 -16 -15 -35
14C;H,(CHs), 0.118390| -272.675545| -272.718550| -272.675904 -272.048160 -272.241165
CC + 14 ts 0.278153| -508.432166 | -508.523899 | -508.434276 -507.267213 -507.636335
CC+ 14 0.285813| -508.501105| -508.597623 | -508.503087 -507.341673 -507.708187
Barrier -71 156 166 152 145 144
Reaction -92 -5 -7 -8 -30 -24
15C;3H,(CH,), 0.118982| -272.672266 | -272.714798 | -272.672628 -272.046103
CC + 1bats CC +45bats 0.278663| -508.417024 | -508.509584 | -508.419166 -507.252468
CC + 15a CC +45a 0.285131| -508.487878| -508.585505 | -508.489902 -507.328517
Barrier -71 187 194 183 179
Reaction -88 18 1 14 -4
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Table S3. continued

DLPNO- DLPNO-
CCSD(TY CCSD(TY
M062X 6-311+G(d,p)// | aug-ccPVTZ//
6-311+G(d,p) Equivalencies | AG, corr M062X wB97XD M062XGD3 | M062XGD3 M062XGD3
15C;3H,(CHa), 0.118982 | -272.672266 | -272.714798 | -272.672628 -272.046103
CC +15bts CC +45b ts 0.278369 | -508.428722| -508.520177 | -508.430853 -507.264641
CC +15b CC +45b 0.285576 | -508.498416| -508.595126 | -508.500418 -507.338592
Barrier -70 155 165 152 146
Reaction -89 -9 -13 -12 -29
23C;H,(CHy), 0.117527| -272.675229 | -272.718230| -272.675611 -272.047893 -272.241390
CC +23ts 0.276335| -508.433128| -508.525158 | -508.435250 -507.267858 -507.637955
CC +23 0.284800 | -508.506143| -508.603790| -508.508196 -507.345161 -507.713113
Barrier -69 150 159 146 141 138
Reaction -91 -20 -25 -23 -40 -37
25C;H,(CHy), 0.118798 | -272.671723 | -272.714353| -272.672070 -272.045922
CC +25ats CC + 35hats 0.278226 | -508.415712| -508.507592 | -508.417824 -507.251197
CC + 25a CC + 35a 0.284465 | -508.489876| -508.588099 | -508.491894 -507.329986
Barrier =71 188 197 184 181
Reaction -87 10 2 6 -10
25C;H,(CHs;), 0.118798 | -272.671723 | -272.714353| -272.672070 -272.045922
CC +25b ts CC +35b ts 0.277268| -508.427182| -508.518828 | -508.429305 -507.263303
CC + 25b CC + 35b 0.284976 | -508.500832| -508.598306 | -508.502856 -507.340637
Barrier -68 155 165 152 146
Reaction -88 -18 -23 -21 -36
55C;H,(CHy), 0.119741| -272.668511| -272.710117| -272.668845 -272.044287
CC +5a5b ts 0.279623 | -508.406718| -508.496919| -508.408776 -507.243635
CC + 5a5b 0.284731| -508.476898 | -508.573698 | -508.478872 -507.317967
Barrier -72 204 215 201 198
Reaction -85 33 27 30 16
1CsHs(CHs) 0.092112| -233.367377 | -233.401001 | -233.367588 -232.830168
CC+1ts CC+4ts 0.251559 | -469.124871| -469.207104 | -469.126616 -468.049290
CC +1 CC+4 0.259186 | -469.194070| -469.281223 | -469.195701 -468.123444
Barrier -71 153 163 150 144
Reaction -91 -9 -1 -12 -30
2CsHs(CHy) 0.092222 | -233.367679| -233.401275| -233.367887 -232.830611 -232.994636
CC+2ts CC +3ts 0.250730| -469.124502| -469.206729 | -469.126236 -468.048832 -468.389549
CC+2 CC+3 0.258758 | -469.196918| -469.284616| -469.198566 -468.125534 -468.463902
Barrier -68 152 163 149 144 142
Reaction -89 -17 =21 -20 -36 -33
5CsHs(CH,) 0.093122| -233.363018| -233.396219| -233.363207 -232.827335
CC +5ats 0.252527 | -469.108053| -469.190210| -469.109798 -468.032807
CC +5a 0.258284 | -469.179657 | -469.267966 | -469.181297 -468.109093
Barrier -71 185 195 182 180
Reaction -86 12 6 10 -5
5CsH5(CHy) 0.093122| -233.363018| -233.396219 | -233.363207 -232.827335 -232.990342
CC+5bts 0.251955| -469.119303| -469.201063 | -469.121023 -468.044562 -468.385178
CC+5b 0.258897 | -469.190464 | -469.277929 | -469.192083 -468.119615 -468.458095
Barrier -69 154 165 151 148 143
Reaction -87 -14 -19 -17 -31 -31
CsHs 0.067204 | -194.059034 | -194.083259| -194.059115 -193.612139 -193.746873
CC + CsHg ts 0.225256 | -429.816625| -429.889108 | -429.818003 -428.830405 -429.142071
CC + CsHq 0.232680 | -429.886742| -429.964550| -429.888032 -428.904933 -429.214192
Barrier -67 149 160 146 143 140
Reaction -86 -16 -18 -18 -33 -30
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Table S3. continued

M062xGD3 values |

\
Change by Placing CH; at Position 1

\ \
Change by Placing CH; at Position 2

Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b

Subst. Pattern AG¥psct | AGaser Subst. Pattern AG¥psco | AGasca Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG¥ascsy | AGascso
1-0 3 6 2-0 3 -2 5a-0 36 28 5b-0 5 1
12-2 -1 3 121 -2 -5 15a-1 33 26 15b-1 2 0

13-3 2 5 23-3 -3 -3 25a-2 35 26 25b-2 3 -1

14-4 3 3 24-4 2 -3 35a-3 35 26 35b-3 3 -1
15a-ba 1 5 25a-5a 2 -3 45a-4 33 26 45b-4 2 0

15b-5b 0 5 25b-5b 1 -4 5a5b-5b 50 47 5a5b-5a 19 21

123-23 4 7 123-13 -1 0 125a-12 33 26 125b-12 2 -1

124-24 1 3 124-14 0 -4 135a-13 35 26 135b-13 3 -1
125a-25a -4 3 125a-15a -2 -5 145a-14 34 28 145b-14 3 2
125b-25b -3 3 125b-15b -2 -5 15a5b-15b 50 48 15a5b-15a 18 22

134-34 5 4 234-34 3 1 235a-23 40 29 235b-23 6 1

135a-35a 1 5 235a-35a 2 0 245a-24 35 26 245b-24 3 -1
135b-35b 2 5 235b-35b 1 -1 25a5b-25b 51 47 25a5b-25a 18 20
145a-45a 3 5 245a-45a 3 -3 345a-34 33 26 345b-34 2 -1
145b-45b 3 6 245b-45b 3 -4 35a5b-35b 51 47 35a5b-35a 18 20
15a5b-5a5b 0 6 25a5b-5a5b 1 -4 45a5b-45b 50 48 45a5b-45a 18 22
1234-234 0 2 1234-134 -2 -1 1235a-123 34 26 1235b-123 0 -2
1235a-235a -1 4 1235a-135a -1 -1 1245a-124 35 27 1245b-124 2 0
1235b-235b -2 4 1235b-135b -3 -2 125a5b-125b 48 46 125a5b-125a 16 19
1245a-245a 1 4 1245a-145a 1 -5 1345a-134 35 27 1345b-134 2 0
1245b-245b 0 4 1245b-145b -1 -6 135a5b-135b 51 48 135a5b-135a 19 21
125a5b-25a5b -5 2 125a5b-15a5b -4 -8 145a5b-145b 49 48 145a5b-145a 18 23
1345a-345a 6 6 2345a-345a 4 1 2345a-234 34 26 2345b-234 0 -2
1345b-345b 5 6 2345b-345b 1 0 235a5b-235b 52 46 235a5b-235a 19 18
135a5b-35a5b 3 6 235a5b-35a5b 2 -1 245a5b-245b 51 48 245a5b-245a 19 21
145a5b-45a5b 3 6 245a5b-45a5b 4 -4 345a5b-345b 48 46 345a5b-345a 16 19
12345a-2345a 3 4 12345a-1345a 0 -1 12345a-1234 37 27 12345b-1234 3 -1
12345b-2345b 3 4 12345b-1345b -1 -2 1235a5b-1235b 51 45 1235a5b-1235a 17 17
1235a5b-235a5b -3 3 1235a5b-135a5b -3 -4 1245a5b-1245b 49 48 1245a5b-1245a 16 22
1245a5b-245a5b -2 4 1245a5b-145a5b -1 -6 1345a5b-1345b 49 48 1345a5b-1345a 16 22
1345a5b-345a5b 6 8 2345a5b-345a5b 5 -1 2345a5b-2345b 51 45 2345a5b-2345a 17 17
12345a5b-2345a5b 1 6| 12345a5b-1345a5b 0 -3| 12345a5b-12345b 49 47| 12345a5b-12345a 15 19
Avg(StdDev)| 1 (3) 5(1) Avg(StdDev)|  0(2)] -3(2) Avg(StdDev)| 42 (8) | 37 (11) Avg(StdDev)| 10 (8)| 10 (11)

MO062x values

\
Change by Placing CH; at Position 1

\ \
Change by Placing CH; at Position 2

Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b

Subst. Pattern AG*pscti | AGasc: Subst. Pattern AGtusco | AGasca Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG*ascsy | AGascso
1-0 4 7 2-0 3 -1 5a-0 37 28 5b-0 5 1
12-2 -1 4 121 -2 -4 15a-1 34 27 15b-1 3 0

13-3 3 5 23-3 -2 -2 25a-2 36 27 25b-2 3 -1

14-4 3 4 24-4 2 -3 35a-3 36 27 35b-3 3 -1
15a-5a 1 5 25a-5a 3 -3 45a-4 34 27 45b-4 3 0

15b-5b 1 6 25b-5b 1 -3 5a5b-5b 50 48 5a5b-5a 19 21

123-23 5 8 123-13 0 0 125a-12 34 26 125b-12 2 -1
124-24 2 4 124-14 1 -3 135a-13 35 27 135b-13 3 0
125a-25a -3 3 125a-15a -2 -5 145a-14 35 28 145b-14 3 3
125b-25b -2 4 125b-15b -2 -5 15a5b-15b 50 49 15a5b-15a 19 22
134-34 5 5 234-34 3 1 235a-23 40 30 235b-23 7 2
135a-35a 2 5 235a-35a 2 1 245a-24 35 27 245b-24 3 0
135b-35b 3 6 235b-35b 1 0 25a5b-25b 51 48 25a5b-25a 18 20
145a-45a 4 6 245a-45a 3 -3 345a-34 34 26 345b-34 2 -1
145b-45b 4 7 245b-45b 3 -3 35a5b-35b 51 48 35a5b-35a 18 20
15a5b-5a5b 1 6 25a5b-5a5b 2 -4 45a5b-45b 50 49 45a5b-45a 19 22
1234-234 1 3 1234-134 -1 -1 1235a-123 35 26 1235b-123 1 -2
1235a-235a -1 4 1235a-135a -1 0 1245a-124 35 27 1245b-124 2 1
1235b-235b -1 4 1235b-135b -3 -1 125a5b-125b 48 46 125a5b-125a 17 20
1245a-245a 2 4 1245a-145a 2 -4 1345a-134 35 27 1345b-134 2 1
1245b-245b 1 4 1245b-145b 0 -5 135a5b-135b 52 48 135a5b-135a 20 21
125a5b-25a5b -5 3 125a5b-15a5b -4 -7 145a5b-145b 49 49 145a5b-145a 18 24
1345a-345a 7 6 2345a-345a 5 2 2345a-234 35 26 2345b-234 1 -2
1345b-345b 6 6 2345b-345b 2 0 235a5b-235b 53 47 235a5b-235a 19 19
135a5b-35a5b 4 7 235a5b-35a5b 3 -1 245a5b-245b 52 48 245a5b-245a 20 21
145a5b-45a5b 3 7 245a5b-45a5b 5 -4 345a5b-345b 48 46 345a5b-345a 17 20
12345a-2345a 3 5 12345a-1345a 1 0 12345a-1234 38 28 12345b-1234 4 0
12345b-2345b 3 4 12345b-1345b 0 -2 1235a5b-1235b 52 46 1235a5b-1235a 18 18
1235a5b-235a5b -2 3 1235a5b-135a5b -3 -4 1245a5b-1245b 50 49 1245a5b-1245a 17 22
1245a5b-245a5b -1 5 1245a5b-145a5b 0 -5 1345a5b-1345b 50 49 1345a5b-1345a 17 22
1345a5b-345a5b 7 9 2345a5b-345a5b 6 0 2345a5b-2345b 52 46 2345a5b-2345a 18 18
12345a5b-2345a5b 2 6| 12345a5b-1345a5b 0 -3| 12345a5b-12345b 50 48| 12345a5b-12345a 16 19
Avg(StdDev)| 2 (3) 5(1) Avg(StdDev)| 1) -2 Avg(StdDev)| 43 (8) | 38 (11) Avg(StdDev)| 11 (8)| 10 (11)
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Table S3. continued

wB9XD values

\
Change by Placing CH; at Position 1

\ \
Change by Placing CH; at Position 2

Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b

Subst. Pattern AG¥psct | AGaser Subst. Pattern AGHpsco | AGasca Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG¥ascsy | AGascso
1-0 3 7 2-0 2 -3 5a-0 35 24 5b-0 5 0
12-2 -2 5 121 -2 -5 15a-1 30 23 15b-1 2 -2
13-3 2 5 23-3 -3 -4 25a-2 34 23 25b-2 2 -3
14-4 3 4 24-4 1 -4 35a-3 34 23 35b-3 2 -3
15a-ba -1 5 25a-5a 2 -4 45a-4 30 23 45b-4 2 -2

15b-5b 0 6 25b-5b 0 -5 5a5b-5b 50 46 5a5b-5a 20 21
123-23 4 9 123-13 -1 -1 125a-12 31 22 125b-12 1 -3
124-24 1 4 124-14 0 -4 135a-13 33 23 135b-13 2 -2

125a-25a -5 4 125a-15a -1 -5 145a-14 32 24 145b-14 3 1
125b-25b -3 5 125b-15b -3 -6 15a5b-15b 47 46 15a5b-15a 19 22

134-34 5 5 234-34 2 0 235a-23 39 26 235b-23 5 -1
135a-35a 0 5 235a-35a 1 -1 245a-24 33 23 245b-24 2 -2
135b-35b 2 6 235b-35b 0 -2 25a5b-25b 51 45 25a5b-25a 19 20
145a-45a 4 6 245a-45a 4 -4 345a-34 31 22 345b-34 1 -3
145b-45b 4 7 245b-45b 2 -5 35a5b-35b 51 45 35a5b-35a 19 20
15a5b-5a5b -3 6 25a5b-5a5b 1 -5 45a5b-45b 47 46 45a5b-45a 19 22
1234-234 1 3 1234-134 -2 -2 1235a-123 33 22 1235b-123 0 -4
1235a-235a -2 5 1235a-135a -1 -1 1245a-124 32 23 1245b-124 2 -1
1235b-235b -2 5 1235b-135b -4 -3 125a5b-125b 47 44 125a5b-125a 17 19
1245a-245a 1 5 1245a-145a 1 -5 1345a-134 32 23 1345b-134 2 -1
1245b-245b 1 5 1245b-145b -1 -6 135a5b-135b 52 46 135a5b-135a 22 21
125a5b-25a5b -7 3 125a5b-15a5b -3 -8 145a5b-145b 48 46 145a5b-145a 19 23
1345a-345a 6 6 2345a-345a 4 0 2345a-234 33 22 2345b-234 0 -4
1345b-345b 6 6 2345b-345b 1 -2 235a5b-235b 53 45 235a5b-235a 20 19
135a5b-35a5b 3 6 235a5b-35a5b 2 -3 245a5b-245b 52 46 245a5b-245a 22 21
145a5b-45a5b 5 7 245a5b-45a5b 7 -5 345a5b-345b 47 44 345a5b-345a 17 19
12345a-2345a 3 5 12345a-1345a 0 -1 12345a-1234 35 24 12345b-1234 2 -2
12345b-2345b 3 5 12345b-1345b -1 -3 1235a5b-1235b 51 43 1235a5b-1235a 18 17
1235a5b-235a5b -4 4 1235a5b-135a5b -5 -5 1245a5b-1245b 49 46 1245a5b-1245a 18 22
1245a5b-245a5b -3 6 1245a5b-145a5b -1 -6 1345a5b-1345b 49 46 1345a5b-1345a 18 22
1345a5b-345a5b 7 9 2345a5b-345a5b 5 -2 2345a5b-2345b 51 43 2345a5b-2345a 18 17
12345a5b-2345a5b 2 7| 12345a5b-1345a5b -1 -4| 12345a5b-12345b 49 45| 12345a5b-12345a 17 19
Avg(StdDev)| 1 (3) 6(1) Avg(StdDev)| 0(3) —4(2) Avg(StdDev)| 41(9) | 34 (11) Avg(StdDev)| 11(9)] 9 (11)

DLPNO-CCSD(T)/M062x+GD3 values

Change by Placing CH; at Position 1

Change by Placing CH; at Position 2

Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b
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Subst. Pattern AGipsct | AGasc Subst. Pattern AGHpsco | AGasca Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG¥ascsy | AGascso
1-0 1 3 2-0 1 -3 5a-0 37 28 5b-0 5 2

12-2 -3 1 12-1 -3 -5 15a-1 34 26 15b-1 1 1
13-3 0 1 23-3 -4 -4 25a-2 36 26 25b-2 2 0
14-4 1 0 24-4 0 -5 35a-3 36 26 35b-3 2 0

15a-ba -2 1 25a-5a 1 -5 45a-4 34 26 45b-4 1 1

15b-5b -2 2 25b-5b -1 -5 5a5b-5b 50 47 5a5b-5a 17 21
123-23 2 5 123-13 -2 -1 125a-12 34 25 125b-12 1 0
124-24 0 1 124-14 -1 -4 135a-13 35 26 135b-13 2 0
125a-25a -6 0 125a-15a -4 -5 145a-14 34 28 145b-14 2 4
125b-25b -4 1 125b-15b -3 -6 15a5b-15b 49 47 15a5b-15a 17 22
134-34 3 1 234-34 1 -1 235a-23 40 28 235b-23 5 1
135a-35a -1 1 235a-35a 0 -2 245a-24 35 26 245b-24 2 0
135b-35b 0 2 235b-35b -1 -3 25a5b-25b 50 46 25a5b-25a 16 19
145a-45a 1 2 245a-45a 1 -5 345a-34 34 25 345b-34 1 0
145b-45b 2 4 245b-45b 1 -5 35a5b-35b 50 46 35a5b-35a 16 19
15a5b-5a5b -2 2 25a5b-5a5b -1 -6 45a5b-45b 49 47 45a5b-45a 17 22
1234-234 -1 0 1234-134 -4 -2 1235a-123 35 25 1235b-123 -1 -2
1235a-235a -3 1 1235a-135a -2 -2 1245a-124 34 26 1245b-124 1 1
1235b-235b -4 2 1235b-135b -5 -3 125a5b-125b 46 44 125a5b-125a 14 19
1245a-245a 0 1 1245a-145a 0 -5 1345a-134 34 26 1345b-134 1 1
1245b-245b -1 2 1245b-145b -2 -7 135a5b-135b 51 46 135a5b-135a 18 20
125a5b-25a5b -8 0 125a5b-15a5b -6 -8 145a5b-145b 47 a7 145a5b-145a 16 23
1345a-345a 4 2 2345a-345a 2 -1 2345a-234 35 25 2345b-234 -1 -2
1345b-345b 3 2 2345b-345b -1 -2 235a5b-235b 52 45 235a5b-235a 17 18
135a5b-35a5b 0 2 235a5b-35a5b 0 -4 245a5b-245b 51 46 245a5b-245a 18 20
145a5b-45a5b 0 3 245a5b-45a5b 2 -6 345a5b-345b 46 44 345a5b-345a 14 19
12345a-2345a 1 2 12345a-1345a -1 -2 12345a-1234 37 27 12345b-1234 2 0
12345b-2345b 2 2 12345b-1345b -3 -3 1235a5b-1235b 50 43 1235a5b-1235a 14 17
1235a5b-235a5b -6 0 1235a5b-135a5b -6 -6 1245a5b-1245b 47 46 1245a5b-1245a 14 21
1245a5b-245a5b -5 2 1245a5b-145a5b -2 -7 1345a5b-1345b 47 46 1345a5b-1345a 14 21
1345a5b-345a5b 4 5 2345a5b-345a5b 3 -3 2345a5b-2345b 50 43 2345a5b-2345a 14 17
12345a5b-2345a5b -1 3| 12345a5b-1345a5b -2 -5| 12345a5b-12345b 47 44| 12345a5b-12345a 12 18
Avg(StdDev)| —1 (3) 2(1) Avg(StdDev)| —1(2)| -4(2 Avg(StdDev)| 42 (7) | 36 (10) Avg(StdDev)|  9(7)| 10 (10)



Table S4. Corrected relative free energy barrier heights AG* and reaction free energies AG from Table S3, and AG*/AG values derived by
summing AGIASC#/AGASC# values (marked with “(p)”) (kJ mol’l) using various model chemistries for Diels—Alder reactions 1 + c—
CSHX(CH3)6—X-

MO062x values
Change by Placing CH;, at Position 1 Change by Placing CH, at Position 2
AGHusce I AGpsce ‘ 2‘ 5 1 ‘ -2
Change by Placing CH, at Position 5a Change by Placing CH; at Position 5k
AGFpscy / AGpscy | 43] 37 11 10
| \
wB97XD values
Change by Placing CH; at Position 1 Change by Placing CH; at Position 2
AGASC& / AGAscx ‘ 1 ‘ 0 -4
Change by Placing CH; at Position 5a Change by Placing CH; at Position 5k
AGFasci / AGpscy | ] 34 11 9
\ \
MO062x+GD3 values
Change by Placing CH;, at Position 1 Change by Placing CH, at Position 2
AGFpsce / AGpscs | 1] 5 0] -3
Change by Placing CH, at Position 5a | Change by Placing CH, at Position 5b
AGFpsce / AGpscs | 42] 37 1 10
| |
DLPNO-CCSD(T)/M062x+GD3 values
Change by Placing CH; at Position 1 Change by Placing CH; at Position 2
AGASC& /AGASCk ‘ -1 ‘ - -4
Change by Placing CH; at Position 5a Change by Placing CH; at Position 5k
AGFasci / AGpscy 42 9 10
() P) (p)
DLPNO- DLPNO-
M062X wB97XD | M062XGD3 | M062X wB97XD | M062XGD3 | CCSD(T)
CC +CgH;ts 149 160 146 143
CC + CH, -16 -18 -18 -33
CC + 12345a5b ts 209 216 203 190 209 214 200 190
CC + 12345a5b 38 30 33 9 37 29 33 9
CC + 12345a ts 193 199 188 178 198 203 190 181
CC + 12345a 19 11 14 -9 27 20 23 -1
CC + 12345b ts 159 167 153 143 166 173 158 148
CC + 12345b -9 -15 -14 -36 0 -5 -4 -27
CC + 1235a5b ts 207 214 202 191 207 213 199 191
CC + 1235a5b 32 23 27 6 32 23 28 7
CC + 1245a5b ts 209 217 203 193 208 214 200 191
CC + 1245a5b 41 34 36 14 39 33 36 13
CC + 1234 ts 155 164 151 141 155 163 149 142
CC + 1234 -9 -13 -13 -36 -10 -15 -14 -34
CC + 1235ats 189 196 185 177 196 202 189 182
CC + 1235a 15 6 10 -11 22 14 18 -3
CC + 1235b ts 155 163 151 142 164 172 157 149
CC + 1235b -13 -20 -18 -37 -5 11 -9 -29
CC + 1245ats 192 199 187 179 197 203 190 182
CC + 1245a 19 12 15 -7 29 24 26 3
CC + 1245b ts 159 168 154 146 165 173 158 149
CC + 1245b -8 -12 -12 -33 2 -1 -1 -23
CC + 125abb ts 202 210 197 189 206 213 199 192
CC + 125a5b 33 25 28 9 34 27 31 11
CC + 135abb ts 210 219 205 197 206 213 199 192
CC + 135a5b 36 28 32 12 34 27 31 11
CC + 145abb ts 208 217 204 195 207 214 200 192
CC + 145a5b 47 40 42 21 41 37 39 17
CC +235abb ts 209 218 205 197 205 212 198 192
CC + 235a5b 29 19 25 6 27 17 23 5
CC +123ts 154 163 150 142 153 162 148 142
CC+123 12 -16 -16 -36 -15 -18 -18 -37
CC+124ts 156 166 152 145 154 163 149 143
CC+124 -8 -11 -12 -34 -8 -1 -11 -30
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Table S4. continued

S14

(p) (P) (P) (p)
DLPNO- DLPNO-
M062X wB97XD | M062XGD3 | CCSD(T) M062X wB97XD | M062XGD3
CC + 125ats 185 192 181 175 195 202 189 183
CC + 125a 13 6 9 -9 24 18 21 1
CC +125bts 153 162 149 142 163 172 157 150
CC + 125b 14 -19 -18 -35 -3 -7 -6 -25
CC + 13bats 190 197 186 179 195 202 189 183
CC + 135a 15 7 11 -9 24 18 21 1
CC +135bts 158 167 154 147 163 172 157 150
CC + 135b -12 -18 -16 -35 -3 -7 -6 -25
CC + 14bats 190 198 186 179 196 203 190 183
CC + 145a 23 17 19 -2 31 28 29 7
CC + 145b ts 159 169 155 148 164 173 158 150
CC + 145b -2 -6 -6 -26 4 3 2 -19
CC + 15abb ts 205 212 201 195 205 213 199 193
CC + 15a5b 40 33 36 18 36 31 34 15
CC +235a ts 190 198 186 180 194 201 188 183
CC + 235a 10 1 6 -12 17 8 13 -5
CC +235bts 157 165 153 145 162 171 156 150
CC +235b -18 -25 -22 -39 -10 -17 -14 -31
CC +25a5bts 206 216 202 197 204 212 198 193
CC + 25a5b 30 22 26 10 29 21 26 9
CC+12ts 151 161 148 141 152 162 148 143
CC+12 -13 -16 -16 -35 -13 -14 -15 -33
CC +13ts 155 165 151 145 152 162 148 143
CC+13 12 -16 -15 -35 -13 -14 -15 -33
CC+14ts 156 166 152 145 153 163 149 144
CC+14 -5 -7 -8 -30 -6 -7 -8 -26
CC + 1bats 187 194 183 179 194 202 189 184
CC + 15a 18 11 14 -4 26 22 24 5
CC+15bts 155 165 152 146 162 172 157 151
CC + 15b -9 -13 -12 -29 - -3 -3 -21
CC +23ts 150 159 146 141 151 161 147 143
CC+23 -20 -25 -23 -40 -20 -24 -238 -39
CC + 25ats 188 197 184 181 193 201 188 184
CC + 25a 10 2 6 -10 19 12 16 -1
CC+25bts 155 165 152 146 161 171 156 151
CC + 25b -18 -23 -21 -36 -8 -13 -11 -27
CC +5a5b ts 204 215 201 198 203 212 198 194
CC + 5abb 33 27 30 16 31 25 29 13
CC+1ts 153 163 150 144 151 162 148 145
CC+1 -9 -11 -12 -30 -11 -13 -13 -28
CC+2ts 152 163 149 144 150 161 147 144
CC+2 -17 -21 -20 -36 -18 -20 -20 -35
CC +b5ats 185 195 182 180 192 201 188 185
CC +5ba 12 6 10 -5 21 16 19 3
CC+5bts 154 165 151 148 160 171 156 152
CC +5b -14 -19 -17 -31 -6 -9 -8 -23



Figure S2. DLPNO-CCSD(T)/6-311+G(d,p) model chemistry-predicted transition state free energy barriers AG*q (red dots) and reaction
free energies AG,og (blue squares) vs. AG* 508/ AGoog values predicted by summing AG* ssci/AGascy values (from Table S4, kJ mol’l) for
Diels—Alder reactions 1 + ¢-CsH,(CHj3)g 4.
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Table S5. Raw molecular energies (hartree) of components, corrected relative free energy barrier heights AG*y05 and reaction free energies
AGaos, and subtractions used to derive AG*sscx and AGascx values (kJ mol’l) using various model chemistries for Diels—Alder reactions 1 +
c—CsH,Fg ..

DLPNO- DLPNO-
CCSD(T) CCSD(TY
M062X 6-311+G(d,p)/ | aug-ccPVTZ/
6-311+G(d,p) Equivalencies | AG,y corr MO062X wB97XD M062XGD3 M062XGD3 M062XGD3
Me,CCMe, 0.132537| -235.788686| -235.841397| -235.789114 -235.247231 -235.422880
123455C;F, 0.012172| -789.460075| -789.486915| -789.460217 -788.043470 -788.551764
CC + 12345a5b ts 0.170884 | -1025.232782| -1025.304758| -1025.234506| -1023.275583| -1023.960754
CC + 12345a5b 0.178473| -1025.325340| -1025.401359| -1025.326964| -1023.372413| -1024.056851
Barrier -69 111 131 108 108 105
Reaction -89 -112 -103 -115 -126 -127
12345C:HF; 0.021312| -690.219396| -690.246498| -690.219538 -688.962930
CC + 12345ats 0.180225| -925.993376| -926.065768| -925.995067 -924.196216
CC + 12345a 0.187732| -926.082896| -926.160095| -926.084491 -924.291050
Barrier -69 108 127 105 106
Reaction -89 -107 -101 -110 -123
12345C:HF; 0.021312| -690.219396| -690.246498| -690.219538 -688.962930 -689.409033
CC +12345b ts 0.179405| -925.992330| -926.066638| -925.993995 -924.196949 -924.819711
CC + 12345b 0.187351| -926.081357| -926.159387| -926.082923 -924.290088 -924.911611
Barrier -67 108 123 106 102 99
Reaction -88 -104 -100 -107 -122 -121
12355C:HF; 0.021361| -690.237610| -690.263439| -690.237749 -688.982079 -689.428138
CC + 1235a5b ts | CC + 2345a5b ts 0.179956| -926.005206| -926.076807| -926.006880 -924.209090 -924.833167
CC + 1235a5b CC + 2345a5b 0.187557| -926.090611| -926.167188| -926.092184 -924.298536 -924.920641
Barrier -68 124 142 121 122 115
Reaction -88 -80 -75 -83 -93 -94
12455C:HF; 0.021186| -690.233729| -690.259651| -690.233867 -688.978673
CC + 1245a5bts | CC + 1345a5b ts 0.179951| -926.006109| -926.077122| -926.007791 -924.209570
CC + 1245a5b CC + 1345a5b 0.187302| -926.097233| -926.172462| -926.098815 -924.305308
Barrier -69 112 132 109 112
Reaction -88 -108 -99 -111 -120
1234C;H,F, 0.030270| -590.994825| -591.021628| -590.994964 -589.898085 -590.282220
CC + 1234 ts 0.189023| -826.763314| -826.836980| -826.764932 -825.127905 -825.688777
CC + 1234 0.196540| -826.846982| -826.925249| -826.848514 -825.217090 -825.776494
Barrier -69 122 137 119 115 112
Reaction -89 -78 -75 -81 -100 -99
1235C;H,F, 0.030533| -590.993990| -591.020131| -590.994124 -589.898934
CC + 1235ats CC +234b5ats 0.189287| -826.763788| -826.835979| -826.765424 -825.128171
CC + 1235a CC + 2345a 0.196841| -826.845461| -826.923165| -826.847001 -825.214923
Barrier -69 118 136 116 116
Reaction -89 -76 -73 -79 -92
1235C;H,F, 0.030533| -590.993990| -591.020131| -590.994124 -589.898934
CC +1235b ts CC +2345b ts 0.189055| -826.761301| -826.835418| -826.762914 -825.127518
CC + 1235b CC + 2345b 0.196457| -826.843300| -826.921800| -826.844812 -825.213198
Barrier -68 124 137 122 117
Reaction -88 -72 -71 -74 -88
1245C;H,F, 0.030317| -590.992086| -591.018285| -590.992219 -589.897244
CC + 1245a'ts CC + 1345ats 0.189185| -826.765992| -826.837537| -826.767626 -825.129706
CC + 1245a CC + 1345a 0.196569| -826.854080| -826.930587| -826.855618 -825.223432
Barrier -69 108 127 105 108
Reaction -89 -104 -98 -107 -119
1245C;H,F, 0.030317| -590.992086| -591.018285| -590.992219 -589.897244
CC +1245b ts CC +1345b ts 0.188781| -826.764122| -826.837396| -826.765742 -825.129647
CC + 1245b CC + 1345b 0.196239| -826.852129| -826.929360| -826.853653 -825.222043
Barrier -68 112 127 109 107
Reaction -88 -100 -95 -102 -116
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Table S5. continued

DLPNO- DLPNO-
CCSD(T) CCSD(T)
M062X 6-311+G(d,p)/ | aug-ccPVTZ/
6-311+G(d,p) Equivalencies | AG, corr MO062X wB97XD M062XGD3 M062XGD3 M062XGD3

1255C;H,F, 0.030419| -591.002900| -591.028225| -591.003032 -589.910115
CC + 125a5b ts CC + 345a5b ts 0.188743| -826.771415| -826.842550| -826.773045 -825.137181
CC + 125a5b CC + 345a5b 0.196560| -826.858572| -826.934101| -826.860099 -825.227945
Barrier -68 121 139 118 121
Reaction -88 -88 -81 -90 -97

1355C;H,F, 0.030339| -591.010797| -591.035721| -591.010930 -589.916776 -590.300513

CC + 135a5b ts CC +245a5b ts 0.189236| -826.778202| -826.848789| -826.779832 -825.142719 -825.703865

CC + 135a5b CC + 245a5b 0.196404| -826.861846| -826.937516| -826.863375 -825.230925 -825.790749

Barrier -69 125 144 122 125 120

Reaction -88 -76 =71 -78 -88 -89
1455C;H,F, 0.030355| -591.002399| -591.027363| -591.002530 -589.909465
CC + 145a5b ts 0.188934| -826.772758| -826.842894| -826.774393 -825.137926
CC + 145a5b 0.196239| -826.861414| -826.936223| -826.862950 -825.231305
Barrier -68 116 136 114 118
Reaction -88 -97 -90 -100 -108
2355C;H,F, 0.030405| -591.012790| -591.037669| -591.012925 -589.918687
CC + 235a5b ts 0.188589| -826.772758| -826.842894| -826.774393 -825.139120
CC + 235a5b 0.196747| -826.861414| -826.936223| -826.862950 -825.223044
Barrier -67 143 162 140 138
Reaction -89 -69 -61 -71 -61

123C;H;F, 0.039445| -491.766518| -491.792408| -491.766646 -490.831544 -491.153715

CC +123ts CC +234 ts 0.198061| -727.530075| -727.603643| -727.531636 -726.056643 -726.555469

CC +123 CC + 234 0.205618| -727.606207| -727.684861| -727.607682 -726.137878 -726.634827

Barrier -68 134 148 132 127 124

Reaction -88 -46 -46 -48 -67 -65
124C;H;F, 0.039237| -491.767229| -491.793189| -491.767356 -490.832147
CC +124 ts CC +134 ts 0.197888| -727.534553| -727.607361| -727.536115 -726.060244
CC+124 CC +134 0.205391| -727.616923| -727.694518| -727.618399 -726.148399
Barrier -69 125 140 122 119
Reaction -88 -72 -69 -74 -93
125C;H;F 5 0.039548| -491.758513| -491.784166| -491.758635 -490.826136
CC + 125ats CC + 345ats 0.198075| -727.529818| -727.601557| -727.531396 -726.056024
CC + 125a CC + 345a 0.205841| -727.612662| -727.689492| -727.614143 -726.143756
Barrier -68 114 131 11 114
Reaction -89 -83 -79 -86 -96
125C;H;F, 0.039548| -491.758513| -491.784166| -491.758635 -490.826136
CC +125bts CC +345b ts 0.197877| -727.526300| -727.599907| -727.527865 -726.054554
CC + 125b CC + 345b 0.205500| -727.610114| -727.687672| -727.611581 -726.141669
Barrier -68 123 135 120 117
Reaction -88 =77 -75 -80 -92
135C;H;F; 0.039506| -491.766145| -491.791419| -491.766270 -490.832737
CC + 135a'ts CC + 245a'ts 0.198566| -727.535699| -727.606966| -727.537278 -726.061099
CC + 135a CC + 245a 0.205679| -727.615903| -727.692901| -727.617386 -726.146728
Barrier -70 120 138 117 119
Reaction -88 -72 -69 -74 -87
135C;H;F; 0.039506| -491.766145| -491.791419| -491.766270 -490.832737
BN + 135b ts CC +245b ts 0.198238| -727.532671| -727.605631| -727.534237 -726.059834
BN + 135b CC +245b 0.205248| -727.613638| -727.691348| -727.615106 -726.144896
Barrier -69 127 140 124 122
Reaction -87 -67 -66 -70 -83

S17




Table S5. continued

DLPNO- DLPNO-
CCSD(T)/ CCSD(T)
M062X 6-311+G(d,p)/ | aug-ccPVTZ/
6-311+G(d,p) Equivalencies | AG, corr M062X wB97XD M062XGD3 M062XGD3 M062XGD3

145C;H;F; 0.039427| -491.760024| -491.785327| -491.760144 -490.827330
CC + 145ats 0.198234| -727.532218| -727.603017| -727.533791 -726.057708
CC + 145a 0.205491| -727.617572| -727.693680| -727.619051 -726.148967
Barrier -69 112 131 110 113
Reaction -88 -93 -88 -95 -107
145C;H;F5 0.039427| -491.760024| -491.785327| -491.760144 -490.827330
CC + 145b ts 0.197750| -727.529767| -727.602228| -727.531339 -726.057152
CC + 145b 0.205135| -727.6153527 | -727.692135| -727.616830 -726.147311
Barrier -68 117 132 115 113
Reaction -87 -88 -85 -90 -104
155C;H;F; 0.039576| -491.771041| -491.795419| -491.771164 -490.840272
CC + 15a5b ts CC +45a5b ts 0.198440| -727.537634| -727.607655| -727.539217 -726.064958
CC + 15a5b CC + 45a5b 0.205550| -727.621768| -727.696804| -727.623249 -726.153137
Barrier -69 127 146 124 128
Reaction -88 -75 -70 -78 -85

235C;H;F; 0.039608| -491.766259| -491.791496| -491.766388 -490.832960 -491.154481

CC +235ats 0.198104| -727.530625| -727.602704| -727.532203 -726.056707 -726.555383

CC + 235a 0.206029| -727.606153| -727.684329| -727.607638 -726.137027 -726.634131

Barrier -68 132 147 129 130 126

Reaction -89 -45 -46 -48 -60 -60
235C;H;sF; 0.039608| -491.766259| -491.791496| -491.766388 -490.832960
CC +235b ts 0.197917| -727.526931| -727.601033| -727.528488 -726.055016
CC + 235b 0.205612| -727.603430| -727.682404| -727.604886 -726.134668
Barrier -68 141 151 139 134
Reaction -88 -39 -42 -42 -55
255C;H;F; 0.039432| -491.777754| -491.802175| -491.777881 -490.846386
CC +25a5b ts CC + 35a5b ts 0.197817| -727.540580| -727.611497| -727.542153 -726.067634
CC + 25a5b CC + 35a5b 0.205750| -727.621664| -727.697644| -727.623138 -726.152217
Barrier -68 136 152 133 136
Reaction -89 -56 -53 -59 -65
12C;H,F, 0.048419| -392.530957| -392.556383| -392.531070 -391.758615
CC+12ts CC +34ts 0.207136| -628.294961| -628.368005| -628.296464 -626.983509
CC+12 CC+34 0.214614| -628.372189| -628.450018| -628.373605 -627.065663
Barrier -69 134 147 131 127
Reaction -88 -50 -49 -52 -69

13C;H,F, 0.048344| -392.538195| -392.563303| -392.538310 -391.764997 -392.024710

CC +13ts CC +24ts 0.207331| -628.300671| -628.373305| -628.302174 -626.988500 -627.425031

CC+13 CC +24 0.214345| -628.375638| -628.453651| -628.377055 -627.068855 -627.503211

Barrier -69 138 152 136 132 129

Reaction -88 -40 -41 -42 -61 -58
14C;H,F, 0.048297| -392.535063| -392.560202| -392.535174 -391.762180
CC + 14 ts 0.207068| -628.299827| -628.371980| -628.301327 -626.987453
CC+14 0.214224| -628.379380| -628.456640| -628.380796 -627.073089
Barrier -69 132 147 129 127
Reaction -88 -58 -57 -61 -80
15C;H,F» 0.048659| -392.525869| -392.550648| -392.525978 -391.755607
CC + 1bats CC +4bats 0.207551| -628.295163| -628.366022| -628.296680 -626.983188
CC + 15a CC + 45a 0.214807| -628.375057| -628.451508| -628.376478 -627.068377
Barrier -69 120 138 118 121
Reaction -88 -71 -68 -73 -84
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Table S5. continued

DLPNO- DLPNO-
CCSD(T) CCSD(T)
M062X 6-311+G(d,p)/ | aug-ccPVTZ/
6-311+G(d,p) Equivalencies | AG, corr MO062X wB97XD M062XGD3 M062XGD3 M062XGD3
15C;H,F» 0.048659| -392.525869| -392.550648| -392.525978 -391.755607
CC +15bts CC +45b ts 0.207257| -628.291434| -628.363981| -628.292950 -626.981499
CC +15b CC + 45b 0.214397| -628.372585| -628.449720| -628.374004 -627.066370
Barrier -68 129 142 127 124
Reaction -87 -65 -64 -68 -80
23C;H,F, 0.048522| -392.535629| -392.560646| -392.535747 -391.762790
CC +23ts 0.207266| -628.293387| -628.366925| -628.294888 -626.982128
CC+23 0.214742| -628.363466| -628.442502| -628.364882 -627.056779
Barrier -69 150 161 147 142
Reaction -88 -14 -18 -17 -34
25C;H,F, 0.048608| -392.530480| -392.555284| -392.530594 -391.759905
CC + 25ats CC + 35ats 0.207160| -628.296664| -628.368208| -628.298183 -626.984706
CC + 25a CC + 35a 0.215045| -628.372882| -628.450210| -628.374306 -627.065542
Barrier -68 127 143 125 127
Reaction -89 -52 -52 -54 -64
25C;H,F, 0.048608| -392.530480| -392.555284| -392.530594 -391.759905
CC +25b ts CC +35bts 0.206916| -628.292123| -628.365547| -628.293630 -626.982250
CC + 25b CC + 35b 0.214636| -628.370023| -628.448086| -628.371432 -627.063094
Barrier -68 139 149 136 133
Reaction -88 -46 -47 -48 -59
55C;H,F, 0.048653| -392.537643| -392.561555| -392.537759 -391.769493 -392.027940
CC +5a5b ts 0.206551| -628.299939| -628.370110| -628.301466 -626.989723 -627.425863
CC + 5a5b 0.214870| -628.380915| -628.456282| -628.382339 -627.073912 -627.508919
Barrier -67 136 153 133 137 132
Reaction -88 -55 -52 -57 -62 -64
1CsHsF 0.057465| -293.297989| -293.322637| -293.298086 -292.687911
CC+1ts CC+4ts 0.216211| -529.059393| -529.131679| -529.060833 -527.909962
CC +1 CC+4 0.223447| -529.133778| -529.211312| -529.135132 -527.989686
Barrier -69 140 154 138 135
Reaction -88 -36 -36 -38 -55
2C:HsF 0.057436| -293.299642| -293.324272| -293.299744 -292.689545 -292.886863
CC+2ts CC +3ts 0.216175| -529.058194| -529.131127| -529.059636 -527.909049 -528.283113
CC+2 CC+3 0.223725| -529.129160| -529.207419| -529.130516 -527.984463 -528.356421
Barrier -69 148 159 146 142 139
Reaction -89 -19 -21 -21 -37 -34
5CsHsF 0.057733| -293.289914| -293.314266| -293.290011 -292.682482 -292.878678
CC +5ats 0.216169| -529.055819| -529.126883| -529.057275 -527.906543 -528.280570
CC + 5a 0.224120| -529.131269| -529.208077| -529.132630 -527.986576 -528.358619
Barrier -68 128 144 125 129 123
Reaction -89 -49 -49 -52 -60 -61
5CsHsF 0.057733| -293.289914| -293.314266| -293.290011 -292.682482
CC+5bts 0.216009| -529.050745| -529.123552| -529.052203 -527.903777
CC +5b 0.223652| -529.128527| -529.206038| -529.129886 -527.984290
Barrier -68 141 152 138 136
Reaction -88 -43 -45 -46 -56
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Table S5. continued

M062xGD3 values |

Change by Placing CH; at Position 1

Change by Placing CH; at Position 2

Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b

Subst. Pattern AG*psct1 | AGasc Subst. Pattern AGHpsco | AGasca Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG*ascsy | AGascso
1-0 -8 -20 2-0 -1 -3 5a-0 -21 -34 5b-0 -8 -28

12-2 -15 -31 12-1 -7 -14 15a-1 -21 -35 15b-1 -1 -29

13-3 -10 -22 23-3 2 4 25a-2 -21 -34 25b-2 -9 -27

14-4 -9 -23 24-4 -2 -4 35a-3 -21 -34 35b-3 -9 -27
15a-5a -8 -21 25a-5a -1 -3 45a-4 -21 -35 45b-4 -11 -29
15b-5b -12 -22 25b-5b -2 -2 5a5b-5b -5 -12 5a5b-5a 8 -6
123-23 -16 -31 123-13 -4 -6 125a-12 -20 -34 125b-12 -11 -28
124-24 -14 -32 124-14 -7 -14 135a-13 -19 -32 135b-13 -1 -27
125a-25a -14 -31 125a-15a -6 -13 145a-14 -20 -35 145b-14 -14 -30
125b-25b -16 -32 125b-15b -7 -12 15a5b-15b -2 -10 15a5b-15a 7 -5
134-34 -9 -22 234-34 1 4 235a-23 -18 -31 235b-23 -9 -25
135a-35a -8 -20 235a-35a 5 6 245a-24 -19 -32 245b-24 -11 -27
135b-35b -12 -22 235b-35b 2 6 25a5b-25b -3 -1 25a5b-25a 8 -4
145a-45a -8 -22 245a-45a 0 -2 345a-34 -20 -34 345b-34 -1 -28
145b-45b -12 -23 245b-45b -2 -2 35a5b-35b -3 -1 35a5b-35a 8 -4
15a5b-5a5b -9 -20 25a5b-5a5b 0 -2 45a5b-45b -2 -10 45a5b-45a 7 -5
1234-234 -13 -33 1234-134 -3 -6 1235a-123 -16 -31 1235b-123 -10 -26
1235a-235a -14 -31 1235a-135a -2 -4 1245a-124 -17 -32 1245b-124 -13 -28
1235b-235b -17 -32 1235b-135b -3 -4 125a5b-125b -2 -10 125a5b-125a 7 -4
1245a-245a -12 -32 1245a-145a -4 -1 1345a-134 -17 -32 1345b-134 -13 -28
1245b-245b -15 -33 1245b-145b -6 -12 135a5b-135b -2 -9 135a5b-135a 5 -4
125a5b-25a5b -15 -31 125a5b-15a5b -7 -13 145a5b-145b -1 -9 145a5b-145a 4 -4
1345a-345a -6 -21 2345a-345a 4 7 2345a-234 -16 -31 2345b-234 -10 -26
1345b-345b -1 -22 2345b-345b 2 6 235a5b-235b 1 -29 235a5b-235a 1 -23
135a5b-35a5b -1 -20 235a5b-35a5b 7 -12 245a5b-245b -2 -9 245a5b-245a 5 -4
145a5b-45a5b -1 -22 245a5b-45a5b -2 -1 345a5b-345b -2 -10 345a5b-345a 7 -4
12345a-2345a -1 -31 12345a-1345a 0 -4 12345a-1234 -14 -30 12345b-1234 -14 -26
12345b-2345b -16 -33 12345b-1345b -3 -5| 1235a5b-1235b -1 -9 1235a5b-1235a 5 -4
1235a5b-235a5b -19 -12 1235a5b-135a5b -1 -5| 1245a5b-1245b 0 -9 1245a5b-1245a 4 -4
1245a5b-245a5b -14 -33 1245a5b-145a5b -5 -1 1345a5b-1345b 0 -9 1345a5b-1345a 4 -4
1345a5b-345a5b -9 -21 2345a5b-345a5b 3 7| 2345a5b-2345b -1 -9 2345a5b-2345a 5 -4
12345a5b-2345a5b -13 -32| 12345a5b-1345a5b -1 -4| 12345a5b-12345b 2 -8 12345a5b-12345a 3 -5
Avg(StdDev) —12(3) | —26 () Avg(StdDev)| —2(4)| -4(7)| Avg(StdDev) =10 (9) | -22 (12) Avg(StdDev)| -3 (9)| 17 (12)

MO062x values
ange by Placing CH, at Posifion

Change by Placing CH; at Position 2

Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b

Subst. Pattern AG¥psct1 | AGaser Subst. Pattern AGHpsco | AGasca Subst. Pattern | AG¥ascsa | AGascsa Subst. Pattern | AG¥ascsy | AGascso
1-0 -8 -20 2-0 -1 -3 5a-0 -21 -33 5b-0 -8 -27
12-2 -14 -31 12-1 -7 -14 15a-1 -20 -35 15b-1 -1 -29
13-3 -10 -22 23-3 2 4 25a-2 -21 -33 25b-2 -9 -27
14-4 -9 -23 24-4 -2 -4 35a-3 -21 -33 35b-3 -9 -27
15a-5a -8 -21 25a-5a 0 -3 45a-4 -20 -35 45b-4 -1 -29
15b-5b -12 -22 25b-5b -2 -2 5a5b-5b -5 -1 5a5b-5a 8 -5
123-23 -16 -31 123-13 -4 -5 125a-12 -20 -34 125b-12 -1 -28
124-24 -14 -32 124-14 -7 -14 135a-13 -18 -32 135b-13 -11 -27
125a-25a -14 -31 125a-15a -6 -13 145a-14 -19 -34 145b-14 -14 -29
125b-25b -16 -32 125b-15b -7 -12 15a5b-15b -2 -10 15a5b-15a 7 -4
134-34 -9 -22 234-34 1 4 235a-23 -18 -31 235b-23 -9 -25
135a-35a -8 -20 235a-35a 5 7 245a-24 -18 -32 245b-24 -1 -27
135b-35b -12 -22 235b-35b 3 6 25a5b-25b -3 -1 25a5b-25a 8 -4
145a-45a -8 -22 245a-45a 0 -1 345a-34 -20 -34 345b-34 -1 -28
145b-45b -12 -23 245b-45b -2 -2 35a5b-35b -3 -1 35a5b-35a 8 -4
15a5b-5a5b -9 -20 25a5b-5a5b 0 -1 45a5b-45b -2 -10 45a5b-45a 7 -4
1234-234 -13 -32 1234-134 -3 -6 1235a-123 -16 -31 1235b-123 -10 -26
1235a-235a -14 -31 1235a-135a -1 -4 1245a-124 -17 -32 1245b-124 -13 -28
1235b-235b -17 -32 1235b-135b -3 -4 125a5b-125b -2 -10 125a5b-125a 7 -4
1245a-245a -12 -32 1245a-145a -4 -1 1345a-134 -17 -32 1345b-134 -13 -28
1245b-245b -15 -32 1245b-145b -6 -12 135a5b-135b -2 -8 135a5b-135a 5 -4
125a5b-25a5b -15 -31 125a5b-15a5b -6 -13 145a5b-145b -1 -9 145a5b-145a 4 -4
1345a-345a -6 -21 2345a-345a 5 7 2345a-234 -16 -31 2345b-234 -10 -26
1345b-345b -1 -22 2345b-345b 2 6 235a5b-235b 2 -29 235a5b-235a 1 -23
135a5b-35a5b -1 -19 235a5b-35a5b 7 -12 245a5b-245b -2 -8 245a5b-245a 5 -4
145a5b-45a5b -1 -22 245a5b-45a5b -2 -1 345a5b-345b -2 -10 345a5b-345a 7 -4
12345a-2345a -1 -31 12345a-1345a 0 -4 12345a-1234 -14 -29 12345b-1234 -13 -26
12345b-2345b -16 -33 12345b-1345b -3 -5| 1235a5b-1235b -1 -9 1235a5b-1235a 5 -4
1235a5b-235a5b -19 -12 1235a5b-135a5b -1 -5| 1245a5b-1245b 0 -9 1245a5b-1245a 4 -4
1245a5b-245a5b -13 -33 1245a5b-145a5b -5 -1 1345a5b-1345b 0 -9 1345a5b-1345a 4 -4
1345a5b-345a5b -9 -21 2345a5b-345a5b 3 7| 2345a5b-2345b -1 -9 2345a5b-2345a 5 -4
12345a5b-2345a5b -13 -32| 12345a5b-1345a5b -1 -4| 12345a5b-12345b 2 -8| 12345a5b-12345a 3 -5
Avg(StdDev) —12(3) | 26 (6) Avg(StdDev)| —2(4)| -4(7)] Avg(StdDev) —10(9) | =22 (12) Avg(StdDev)| =2 (9)| =17 (12)
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Table S5. continued

wBOXD values | [ \ \ \ \ \ |
Change by Placing CH;, at Position 1 | Change by Placing CH; at Position 2 | Change by Placing CH; at Position 5a| Change by Placing CH; at Position 5b

Subst. Pattern AG*psct1 | AGasc Subst. Pattern AGHpsco | AGasca Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG*ascsy | AGascso
1-0 -7 -18 2-0 -1 -3 5a-0 -17 -30 5b-0 -8 -26
12-2 -13 -28 12-1 -7 -12 15a-1 -16 -32 15b-1 -12 -28
13-3 -8 -20 23-3 2 3 25a-2 -16 -31 25b-2 -10 -26
14-4 -7 -21 24-4 -2 -4 35a-3 -16 -31 35b-3 -10 -26
15a-5a -6 -19 25a-5a -1 -3 45a-4 -16 -32 45b-4 -12 -28
15b-5b -10 -20 25b-5b -2 -2 5a5b-5b 1 -7 5a5b-5a 9 -3
123-23 -13 -28 123-13 -4 -5 125a-12 -16 -30 125b-12 -12 -27
124-24 -12 -28 124-14 -7 -12 135a-13 -14 -29 135b-13 -12 -26
125a-25a -12 -28 125a-15a -6 -1 145a-14 -15 -31 145b-14 -15 -28
125b-25b -14 -28 125b-15b -7 -1 15a5b-15b 4 -5 15a5b-15a 8 -2
134-34 -7 -20 234-34 1 3 235a-23 -14 -28 235b-23 -10 -24
135a-35a -6 -18 235a-35a 4 5 245a-24 -14 -29 245b-24 -12 -26
135b-35b -9 -19 235b-35b 2 5 25a5b-25b 3 -6 25a5b-25a 9 -2
145a-45a -6 -20 245a-45a 0 -2 345a-34 -16 -30 345b-34 -12 -27
145b-45b -10 -20 245b-45b -2 -2 35a5b-35b 3 -6 35a5b-35a 9 -2
15a5b-5a5b -7 -18 25a5b-5a5b -1 -2 45a5b-45b 4 -5 45a5b-45a 8 -2
1234-234 -10 -29 1234-134 -3 -6 1235a-123 -12 -27 1235b-123 -11 -25
1235a-235a -12 -27 1235a-135a -2 -4 1245a-124 -13 -29 1245b-124 -13 -26
1235b-235b -15 -28 1235b-135b -3 -4 125a5b-125b 4 -6 125a5b-125a 8 -2
1245a-245a -10 -28 1245a-145a -4 -10 1345a-134 -13 -29 1345b-134 -13 -26
1245b-245b -14 -29 1245b-145b -5 -1 135a5b-135b 3 -4 135a5b-135a 6 -1
125a5b-25a5b -13 -28 125a5b-15a5b -7 -1 145a5b-145b 4 -5 145a5b-145a 5 -2
1345a-345a -4 -18 2345a-345a 5 6 2345a-234 -12 -27 2345b-234 -1 -25
1345b-345b -8 -20 2345b-345b 2 5 235a5b-235b 1 -19 235a5b-235a 15 -15
135a5b-35a5b -8 -17 235a5b-35a5b 10 -8 245a5b-245b 3 -4 245a5b-245a 6 -1
145a5b-45a5b -9 -20 245a5b-45a5b -2 -1 345a5b-345b 4 -6 345a5b-345a 8 -2
12345a-2345a -9 -27 12345a-1345a 0 -3 12345a-1234 -10 -26 12345b-1234 -14 -25
12345b-2345b -14 -29 12345b-1345b -4 -4| 1235a5b-1235b 5 -5 1235a5b-1235a ] -2
1235a5b-235a5b -20 -14 1235a5b-135a5b -2 -5| 1245a5b-1245b 5 -4 1245a5b-1245a 4 -2
1245a5b-245a5b -12 -29 1245a5b-145a5b -5 -10| 1345a5b-1345b 5 -4 1345a5b-1345a 4 -2
1345a5b-345a5b -7 -18 2345a5b-345a5b 3 6| 2345a5b-2345b 5 -5 2345a5b-2345a 6 -2
12345a5b-2345a5b -1 -28 | 12345a5b-1345a5b -1 -4| 12345a5b-12345b 8 -3 12345a5b-12345a 3 -3
Avg(StdDev) —10(3) | -23 (5) Avg(StdDev)| —2(4)| -4(6)] Avg(StdDev) =5 (10) | —18 (12) Avg(StdDev)| —2 (10)| —14 (12)

DLPNO-CCSD(T)/M062x+GD3 values
Change by Placing CH; at Position 1 | Change by Placing CH; at Position 2 | Change by Placing CH; at Position 5a| Change by Placing CH; at Position 5b

Subst. Pattern AG*psci | AGasc: Subst. Pattern AGHusco | AGasc: Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG*ascss | AGascso
1-0 -8 -22 2-0 -1 -3 5a-0 -14 -27 5b-0 -7 -23
12-2 -14 -32 121 -8 -13 15a-1 -14 -28 15b-1 -10 -24
13-3 -10 -24 23-3 0 2 25a-2 -14 -28 25b-2 -9 -22
14-4 -8 -24 24-4 -3 -5 35a-3 -14 -28 35b-3 -9 -22
15a-5a -8 -23 25a-5a -2 -4 45a-4 -14 -28 45b-4 -10 -24
15b-5b -1 -24 25b-5b -3 -3 5a5b-5b 2 -6 5a5b-5a 9 -1
123-23 -15 -33 123-13 -5 -6 125a-12 -14 -27 125b-12 -10 -23
124-24 -13 -32 124-14 -8 -13 135a-13 -13 -26 135b-13 -10 -22
125a-25a -13 -32 125a-15a -7 -12 145a-14 -13 -28 145b-14 -13 -24
125b-25b -16 -33 125b-15b -7 -12 15a5b-15b 4 -5 15a5b-15a 8 -1
134-34 -9 -24 234-34 -1 2 235a-23 -12 -26 235b-23 -8 -21
135a-35a -8 -23 235a-35a 3 4 245a-24 -13 -26 245b-24 -10 -22
135b-35b -1 -24 235b-35b 1 4 25a5b-25b 3 -6 25a5b-25a 9 -1
145a-45a -8 -24 245a-45a -2 -3 345a-34 -14 -27 345b-34 -10 -23
145b-45b -1 -24 245b-45b -3 -4 35a5b-35b 3 -6 35a5b-35a 9 -1
15a5b-5a5b -9 -23 25a5b-5a5b -1 -3 45a5b-45b 4 -5 45a5b-45a 8 -1
1234-234 -12 -33 1234-134 -4 -7 1235a-123 -1 -25 1235b-123 -9 -21
1235a-235a -14 -32 1235a-135a -3 -5 1245a-124 -1 -26 1245b-124 -12 -23
1235b-235b -17 -33 1235b-135b -4 -5 125a5b-125b 4 -6 125a5b-125a 7 -1
1245a-245a -1 -32 1245a-145a -5 -1 1345a-134 -1 -26 1345b-134 -12 -23
1245b-245b -15 -33 1245b-145b -6 -12 135a5b-135b 3 -4 135a5b-135a 6 -1
125a5b-25a5b -15 -32 125a5b-15a5b -8 -13 145a5b-145b 4 -4 145a5b-145a 4 -1
1345a-345a -6 -23 2345a-345a 2 4 2345a-234 -1 -25 2345b-234 -9 -21
1345b-345b -10 -24 2345b-345b 0 3 235a5b-235b 4 -6 235a5b-235a 8 -1
135a5b-35a5b -1 -23 235a5b-35a5b 2 4 245a5b-245b 3 -4 245a5b-245a 6 -1
145a5b-45a5b -1 -24 245a5b-45a5b -3 -3 345a5b-345b 4 -6 345a5b-345a 7 -1
12345a-2345a -10 -32 12345a-1345a -2 -5 12345a-1234 -9 -24 12345b-1234 -13 -22
12345b-2345b -15 -34 12345b-1345b -5 -6| 1235a5b-1235b 4 -5 1235a5b-1235a 5 -2
1235a5b-235a5b -16 -32 1235a5b-135a5b -4 -6| 1245a5b-1245b 5 -4 1245a5b-1245a 4 -2
1245a5b-245a5b -13 -33 1245a5b-145a5b -6 -12| 1345a5b-1345b 5 -4 1345a5b-1345a 4 -2
1345a5b-345a5b -9 -23 2345a5b-345a5b 1 4| 2345a5b-2345b 4 -5 2345a5b-2345a 5 -2
12345a5b-2345a5b -13 -33| 12345a5b-1345a5b -3 -6| 12345a5b-12345b 7 -4| 12345a5b-12345a 3 -2
Avg(StdDev) —12(3) | -28 (5) Avg(StdDev)| -3 (3)] -5(6)] Avg(StdDev) —4(9) |—16(11) Avg(StdDev)| -2 (9)| —12 (11)
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Table S6. Corrected relative free energy barrier heights AG* and reaction free energies AG from Table S5, and AG*/AG values derived by
summing AG* pscs/AGascs values (marked with “(p)”) (kJ mol’l) using various model chemistries for Diels—Alder reactions 1 + ¢—CsHF¢_

X+

MO062x values
Change by Placing F at Position 1 Change by Placing F at Position 2
A@Ascx / AGAsc» ‘ -12 ‘ - -2 ‘ -4
Change by Placing F at Position 5a Change by Placing F at Position 5b
AGFpscy / AGpscy | -10] -22 - -17
| \
wB97XD values
Change by Placing F at Position 1 Change by Placing F at Position 2
AGFpsci I AGhscy | -10] -23 o -
Change by Placing F at Position 5a Change by Placing F at Position 5b
AGusci I AGpscy ‘ -5 ‘ -18 -2 -14
\ \
MO062x+GD3 values
Change by Placing F at Position 1 Change by Placing F at Position 2
AGFpsce / AGpscs | -12] -26 -2] -4
Change by Placing F at Position 5a Change by Placing F at Position 5b
AGFpsce / AGpscs | -10] -22 -3 -17
| |
DLPNO-CCSD(T)/M062x+GD3 values
Change by Placing F at Position 1 Change by Placing F at Position 2
AGASC& 7 AGAscx ‘ - ‘ = B ™
Change by Placing F at Position 5a Change by Placing F at Position 5b
AGFpscy I AGpscy -4 -16 -2 -12
P) () P) (p)
DLPNO- DLPNO-
M062X wB97XD | M062XGD3 | M062X wB97XD | M062XGD3 | CCSD(T)
CC +CgH;ts 149 160 146 143
CC + CH, -16 -18 -18 -33
CC + 12345a5b ts 111 131 108 108 109 129 105 107
CC + 12345a5b -112 -103 -115 -126 -115 -104 -117 -127
CC + 12345a ts 108 127 105 106 111 131 108 109
CC + 12345a -107 -101 -110 -123 -98 -90 -100 -115
CC + 12345b ts 108 123 106 102 119 134 115 111
CC + 12345b -104 -100 -107 -122 -93 -86 -95 -111
CC + 1235a5b ts 124 142 121 122 121 139 117 119
CC + 1235a5b -80 -75 -83 -93 -89 -81 -91 -99
CC + 1245a5b ts 112 132 109 112 111 131 107 110
CC + 1245a5b -108 -99 -111 -120 -111 -100 -113 -122
CC + 1234 ts 122 137 119 115 121 134 118 113
CC + 1234 -78 -75 -81 -100 -76 -75 -78 -97
CC + 1235ats 118 136 116 116 123 141 120 121
CC + 1235a -76 -73 -79 -92 -72 -67 -74 -87
CC + 1235b ts 124 137 122 117 131 144 127 123
CC + 1235b 72 =71 -74 -88 -67 -63 -69 -83
CC + 1245ats 108 127 105 108 113 133 110 112
CC + 1245a -104 -98 -107 -119 -94 -86 -96 -110
CC + 1245b ts 112 127 109 107 121 136 117 114
CC + 1245b -100 -95 -102 -116 -89 -82 -91 -106
CC + 125abb ts 121 139 118 121 123 149 119 122
CC + 125a5b -88 -81 -90 -97 -85 =77 -87 -94
CC + 135abb ts 125 144 122 125 123 141 119 122
CC + 135a5b -76 -71 -78 -88 -85 =77 -87 -94
CC + 145abb ts 116 136 114 118 113 133 109 113
CC + 145a5b -97 -90 -100 -108 -107 -96 -109 -117
CC +235abb ts 143 162 140 138 133 149 129 131
CC + 235a5b -69 -61 -71 -61 -63 -58 -65 -71
CC +123ts 134 148 132 127 133 146 130 126
CC+123 -46 -46 -48 -67 -50 -49 -52 -70
CC+124ts 125 140 122 119 123 136 120 116
CC+124 -72 -69 -74 -93 -72 -71 -74 -92
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Table S6. continued

S23

(2] (p) (2] (p)
DLPNO- DLPNO-
M062X wB97XD | M062XGD3 | CCSD(T) M062X wB97XD | M062XGD3
CC + 125ats 114 131 111 114 125 143 122 124
CC + 125a -83 -79 -86 -96 -68 -63 -70 -82
CC +125b ts 123 135 120 117 133 146 129 126
CC + 125b =77 -75 -80 -92 -63 -59 -65 -78
CC + 13bats 120 138 117 119 125 143 122 124
CC + 135a -72 -69 -74 -87 -68 -63 -70 -82
CC +135b ts 127 140 124 122 133 146 129 126
CC + 135b -67 -66 -70 -83 -63 -59 -65 -78
CC + 145ats 112 131 110 113 115 135 112 115
CC + 145a -93 -88 -95 -107 -90 -82 -92 -105
CC +145b ts 117 132 115 113 123 138 119 117
CC + 145b -88 -85 -90 -104 -85 -78 -87 -101
CC + 15abb ts 127 146 124 128 125 143 121 125
CC + 15a5b -75 -70 -78 -85 -81 -73 -83 -89
CC +23bats 132 147 129 130 135 151 132 133
CC +235a -45 -46 -48 -60 -46 -44 -48 -59
CC +235b ts 141 151 139 134 143 154 139 135
CC +235b -39 -42 -42 -55 -4 -40 -43 -55
CC +25abbts 136 152 133 136 135 151 131 134
CC + 25a5b -56 -53 -59 -65 -59 -54 -61 -66
CC +12ts 134 147 131 127 135 148 132 129
CC+12 -50 -49 -52 -69 -46 -45 -48 -65
CC +131ts 138 152 136 132 135 148 132 129
CC+13 -40 -4 -42 -61 -46 -45 -48 -65
CC+14ts 132 147 129 127 125 138 122 119
CC+14 -58 -57 -61 -80 -68 -67 -70 -87
CC + 15ats 120 138 118 121 127 145 124 127
CC + 15a =71 -68 -73 -84 -64 -59 -66 =77
CC+15bts 129 142 127 124 135 148 131 129
CC + 15b -65 -64 -68 -80 -59 -55 -61 -73
CC +23ts 150 161 147 142 145 156 142 138
CC+23 -14 -18 -17 -34 -24 -26 -26 -42
CC + 25ats 127 143 125 127 137 153 134 136
CC + 25a -52 -52 -54 -64 -42 -40 -44 -54
CC +25bts 139 149 136 133 145 156 141 138
CC + 25b -46 -47 -48 -59 -37 -36 -39 -50
CC +5abb ts 136 153 133 137 137 153 133 137
CC +5abb -55 -52 -57 -62 -55 -50 -57 -61
CC+1ts 140 154 138 135 137 148 134 131
CC+1 -36 -36 -38 -55 -42 -44 -44 -59
CC+2ts 148 159 146 142 147 158 144 141
CC+2 -19 -21 -21 -37 -20 -22 -22 -37
CC +5ats 128 144 125 129 139 155 136 139
CC +5a -49 -49 -52 -60 -38 -36 -40 -49
CC+5bts 141 152 138 136 147 158 143 141
CC+5b -43 -45 -46 -56 -33 -32 -35 -45



Figure S3. DLPNO-CCSD(T)/6-311+G(d,p) model chemistry-predicted transition state free energy barriers AG*qq (red dots) and reaction
free energies AG,og (blue squares) vs. AG* 508/ AGoog values predicted by summing AG* ssci/AGascy values (from Table S6, kJ mol’l) for
Diels—Alder reactions 1 + ¢-CsH,Fg_,.
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Table S7. Raw molecular energies (hartree) of components, corrected relative free energy barrier heights AG*y05 and reaction free energies
AGaos, and subtractions used to derive AG*sscx and AGascx values (kJ mol’l) using various model chemistries for Diels—Alder reactions 1 +

¢—CsH(CF3)s .

DLPNO-
CCSD(T)
M062X 6-311+G(d,p)//
6-311+G(d,p) Equivalencies | AG,g corr M062X wB97XD M062XGD3 M062XGD3
Me,CCMe, 0.132537| -235.788686| -235.841397| -235.789114 -235.247231

123455C5(CF3)s 0.070113| -2216.308860| -2216.365098| -2216.310919
CC + 12345a5b ts 0.235781| -2452.056891 | -2452.154117| -2452.062216
CC + 12345a5b 0.241983| -2452.122922| -2452.223190| -2452.128140
Barrier -87 194 225 186
Reaction -103 37 59 29
12345C;H(CF;)s 0.068493| -1879.283272| -1879.339003| -1879.284843
CC + 12345ats 0.231527| -2115.033891| -2115.133574 | -2115.038525
CC + 12345a 0.240915| -2115.112484| -2115.214865| -2115.116995
Barrier -80 180 203 173
Reaction -105 -2 14 -8
12345C:H(CF;)s 0.068493| -1879.283272| -1879.339003 | -1879.284843
CC + 12345b ts 0.232167| -2115.060357 | -2115.159762 | -2115.064924
CC + 12345b 0.238987| -2115.130419| -2115.232369 | -2115.134876
Barrier -82 112 136 105
Reaction -100 -54 -37 -60
12355C;H(CF;)s 0.068336 | -1879.284422| -1879.338106| -1879.286038
CC +1235a5bts | CC + 2345a5b ts 0.231063| -2115.030461 | -2115.129450| -2115.034989
CC + 1235a5b CC + 2345a5b 0.236505| -2115.095300| -2115.196930| -2115.099738
Barrier -79 191 211 185
Reaction -94 35 48 29
12455CH(CF;)s 0.068685| -1879.282105| -1879.334860| -1879.283723
CC +1245a5bts | CC + 1345a5b ts 0.232380| -2115.020637| -2115.116105| -2115.025204
CC + 1245a5b CC + 1345a5b 0.239357| -2115.090279| -2115.188948 | -2115.094719
Barrier -82 213 240 207
Reaction -100 49 67 43
1234C;H,(CF3), 0.066882| -1542.247387 | -1542.297395| -1542.248552
CC + 1234 ts 0.229815| -1778.019115| -1778.114968 | -1778.022968
CC + 1234 0.237451| -1778.091029| -1778.189894 | -1778.094772
Barrier -80 124 142 118
Reaction -100 -44 -34 -50
1235C;H,(CF3), 0.067358| -1542.249964 | -1542.299793| -1542.251151
CC + 1235a'ts CC +2345a'ts 0.228996| -1778.004392| -1778.102135| -1778.008262
CC + 1235a CC + 2345a 0.236387| -1778.077121| -1778.179418| -1778.080888
Barrier -76 166 179 160
Reaction -96 -5 -5 -11
1235C;H,(CF3), 0.067358| -1542.249964 | -1542.299793| -1542.251151
CC +1235b ts CC +2345b ts 0.228347| -1778.022449| -1778.121796| -1778.026284
CC + 1235b CC + 2345b 0.234657| -1778.090906 | -1778.193265| -1778.094633
Barrier -75 117 126 111
Reaction -91 -46 -45 -51
1245C;H,(CF3), 0.066888| -1542.252245| -1542.302708 | -1542.253439
CC + 1245a'ts CC + 1345ats 0.228932| -1778.001198 | -1778.099324| -1778.005126
CC + 1245a CC + 1345a 0.237019| -1778.079887| -1778.180831| -1778.083682
Barrier -77 182 195 176
Reaction -99 -4 2 -9
1245C;H,(CF3), 0.066888| -1542.252245| -1542.302708| -1542.253439
CC +1245b ts CC +1345b ts 0.228752| -1778.021478| -1778.117995| -1778.025308
CC + 1245b CC + 1345b 0.237355| -1778.093649| -1778.192625| -1778.097378
Barrier =77 128 146 122
Reaction -100 -39 -28 -44
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Table S7. continued

DLPNO-
CCSD(T)
M062X 6-311+G(d,p)//

6-311+G(d,p) Equivalencies | AG,g corr M062X wB97XD M062XGD3 M062XGD3
1255C;H,(CF3), 0.067392| -1542.242788| -1542.290175| -1542.244008
CC + 125a5b ts CC + 345a5b ts 0.230992| -1777.986838| -1778.079181| -1777.990625
CC + 125a5b CC + 345a5b 0.236293| -1778.049920| -1778.145901| -1778.053625
Barrier -82 199 219 193
Reaction -95 47 58 42
1355C;H,(CF3), 0.065623| -1542.249525| -1542.299085| -1542.250722
CC + 135a5b ts CC +245a5b ts 0.229682| -1777.991254| -1778.085686| -1777.995064
CC + 135a5b CC + 245a5b 0.235316| -1778.052531| -1778.150117| -1778.056255
Barrier -83 206 227 200
Reaction -98 60 72 54
1455C;H,(CF3), 0.067303| -1542.243140| -1542.289855| -1542.244351
CC + 145a5b ts 0.231504 | -1777.979523| -1778.068868 | -1777.983344
CC + 145a5b 0.238454| -1778.042373| -1778.134879| -1778.046092
Barrier -83 220 247 215
Reaction -101 74 92 68
2355C;H,(CF3), 0.066841| -1542.250091 | -1542.300038 | -1542.251294
CC + 235a5b ts 0.229301| -1777.987102| -1778.082072| -1777.990875
CC + 235a5b 0.234971| -1778.053438| -1778.153113| -1778.057124
Barrier -79 214 234 209
Reaction -93 55 63 50
123C;H3(CF3), 0.066477| -1205.206106| -1205.249961| -1205.206945
CC +123ts CC +234 ts 0.228093| -1440.974368| -1441.066231| -1440.977522
CC+123 CC +234 0.234531| -1441.044144| -1441.147461| -1441.047200
Barrier -76 130 142 125
Reaction -93 -36 -54 -41
124C;H;(CF;), 0.063949| -1205.209940| -1205.255867 | -1205.210783
CC+124 ts CC +134 ts 0.227618| -1440.977824| -1441.070290| -1440.981003
CC+124 CC + 134 0.235125| -1441.051971| -1441.147461| -1441.055040
Barrier -82 136 153 131
Reaction -101 -39 -30 -43
125C;H;(CF3)5 0.066251| -1205.206441| -1205.250125| -1205.207284
CC + 125ats CC + 345ats 0.228385| -1440.957341| -1441.049335| -1440.960543
CC + 125a CC + 345a 0.235381| -1441.032198| -1441.128409| -1441.035297
Barrier -78 177 188 172
Reaction -96 -1 -1 -6
125C;H;(CF3), 0.066251| -1205.206441| -1205.250125| -1205.207284
CC +125b ts CC +345b ts 0.227169| -1440.973943| -1441.067171| -1440.977089
CC +125b CC + 345b 0.234317| -1441.045102| -1441.140833| -1441.048145
Barrier -75 130 138 125
Reaction -93 -38 -36 -43
135C;H;5(CF3)s 0.065591| -1205.212903| -1205.258108 | -1205.213735
CC + 135a'ts CC +245a'ts 0.226951| -1440.963540| -1441.057447 | -1440.966739
CC + 135a CC + 245a 0.234226| -1441.036596| -1441.134665| -1441.039703
Barrier -76 176 186 170
Reaction -95 3 2 -2
135C;H;(CF3), 0.065591| -1205.212903| -1205.258108| -1205.213735
BN + 135b ts CC +245b ts 0.226857 | -1440.980361| -1441.075047| -1440.983503
BN + 135b CC + 245b 0.234078| -1441.049135| -1441.146464| -1441.052180
Barrier -75 131 140 126
Reaction -94 -30 -29 -35
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Table S7. continued

DLPNO-
CCSD(T)
M062X 6-311+G(d,p)//
6-311+G(d,p) Equivalencies AGag COIT M062X wB97XD M062XGD3 M062XGD3
145C;H;(CF;), 0.067157| -1205.211610| -1205.255414 | -1205.212459
CC + 145ats 0.227973| -1440.956818| -1441.048081| -1440.960061
CC + 145a 0.236435| -1441.032958| -1441.127714| -1441.036063
Barrier -74 188 202 183
Reaction -96 1 15 6
145C;H;(CF;), 0.067157| -1205.211610| -1205.255414 | -1205.212459
CC + 145b ts 0.229220| -1440.975175| -1441.065241| -1440.978321
CC + 145b 0.236693| -1441.045674| -1441.138030| -1441.048712
Barrier -78 143 160 139
Reaction -97 -22 -1 -27
155C;H;5(CF3)s 0.066877| -1205.202584 | -1205.243753 | -1205.203439
CC + 15a5b ts CC + 45a5b ts 0.229732| -1440.938455| -1441.024831| -1440.941567
CC + 15a5b CC + 45a5b 0.235984 | -1441.000398| -1441.090193| -1441.003427
Barrier -80 218 238 213
Reaction -96 72 83 67
235C;Hs(CFs)s 0.066120| -1205.210555| -1205.255355| -1205.211384
CC +235ats 0.227101| -1440.958746| -1441.051682| -1440.961913
CC + 235a 0.233239| -1441.029467| -1441.129634 | -1441.032538
Barrier =75 181 193 176
Reaction -91 11 4 7
235C;H3(CFs)s 0.066120| -1205.210555| -1205.255355| -1205.211384
CC +235b ts 0.226165| -1440.975577| -1441.069764 | -1440.978710
CC + 235b 0.232033| -1441.044282| -1441.144571| -1441.047320
Barrier -72 134 143 129
Reaction -88 -31 -38 -35
255C;H4(CF3), 0.066008| -1205.206087 | -1205.248857 | -1205.206915
CC + 25a5b ts CC + 35a5b ts 0.229368 | -1440.939242| -1441.026192| -1440.942344
CC + 25a5b CC + 35a5b 0.233699| -1441.006084 | -1441.099103| -1441.009079
Barrier -81 227 249 222
Reaction -92 63 69 58
12C;3H,(CF3), 0.064671| -868.159619| -868.197620| -868.160172 -866.562545
CC +12ts CC +34ts 0.226661| -1103.924808| -1104.011865| -1103.927342| -1101.789945
CC+12 CC+34 0.234064 | -1103.997267| -1104.086899 | -1103.999695| -1101.866325
Barrier =77 139 149 135 129
Reaction -97 -32 -29 -36 -52
13C;H,(CFy), 0.064914| -868.166654| -868.205730| -868.167192 -866.568749
CC+13ts CC+24ts 0.226210| -1103.930765| -1104.018249| -1103.933284| -1101.794581
CC+13 CC +24 0.233496| -1104.001289| -1104.092481| -1104.003721| -1101.870106
Barrier -76 140 151 136 132
Reaction -95 -26 -24 -30 -47
14C,;H,(CF;), 0.065005| -868.167505| -868.206543| -868.168003 -866.569367
CC + 14 ts 0.227274| -1103.928871| -1104.014937| -1103.931420| -1101.793232
CC+14 0.234572| -1104.002780| -1104.091629| -1104.005215| -1101.871410
Barrier -78 150 165 146 139
Reaction -97 -25 -17 -29 -47
15C;H,4(CFs), 0.066705| -868.163977| -868.201242| -868.164519 -866.567047
CC + 15ats CC +4bats 0.226976| -1103.909697 | -1103.995752| -1103.912265| -1101.775109
CC + 15a CC +45a 0.234488| -1103.983262| -1104.073110| -1103.985732| -1101.852630
Barrier -73 186 196 181 176
Reaction -93 12 13 8 -8
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Table S7. continued

DLPNO-

CCSD(T)
M062X 6-311+G(d,p)//

6-311+G(d,p) Equivalencies | AG,g corr M062X wB97XD M062XGD3 M062XGD3
15C;H,(CF3), 0.066705| -868.163977| -868.201242| -868.164519 -866.567047
CC +15bts CC +45b ts 0.227037| -1103.926414| -1104.012693| -1103.928913| -1101.792377
CC +15b CC +45b 0.234228| -1103.995263 | -1104.084381| -1103.997661| -1101.864491
Barrier -73 142 152 138 130
Reaction -92 -20 -18 -24 -40
23C;H,(CF3), 0.067752| -868.162521| -868.200331| -868.163061 -866.565253
CC +23ts 0.226179| -1103.925367| -1104.011946| -1103.927860| -1101.789889
CC+23 0.232713| -1103.992971| -1104.085591| -1103.995385| -1101.863030
Barrier -68 136 146 132 127
Reaction -85 -25 -30 -28 -48
25C;H,(CF3), 0.065857| -868.164545| -868.202598| -868.165062 -866.567718
CC +25ats CC +3hats 0.226843| -1103.909925| -1103.995655| -1103.912476| -1101.773196
CC + 25a CC + 35a 0.233195| -1103.982460| -1104.075645| -1103.984901| -1101.850562
Barrier -75 188 202 184 184
Reaction -91 15 8 11 -2
25C;H,(CF;), 0.065857| -868.164545| -868.202598| -868.165062 -866.567718
CC +25b ts CC +35b ts 0.225236| -1103.926494| -1104.013534| -1103.928982| -1101.791779
CC + 25b CC +35b 0.232090| -1103.996998| -1104.089817| -1103.999394| -1101.866492
Barrier -70 141 150 137 131
Reaction -88 -26 -32 -30 -47
55C;H,(CF3), 0.066988| -868.156876| -868.191554| -868.157389 -866.561924
CC +5a5b ts 0.229140| -1103.884621| -1103.963879| -1103.887064| -1101.749236
CC + 5a5b 0.233216| -1103.951720| -1104.037356| -1103.954091| -1101.819334
Barrier -78 238 259 234 235
Reaction -88 72 77 69 62
1CsH5(CFy) 0.065879| -531.115003| -531.146518| -531.115304 -530.092154
CC+1ts CC+4ts 0.226197| -766.875188| -766.954957| -766.877130 -765.313899
CC +1 CC+4 0.233679| -766.946021| -767.029243| -766.947863 -765.389070
Barrier -73 148 159 145 140
Reaction -93 -19 -16 -21 -38
2CsH5(CF3) 0.065666| -531.113769| -531.145196| -531.114052 -530.091209
CC+2ts CC +3ts 0.225156| -766.874436| -766.954200| -766.876348 -765.312786
CC+2 CC+3 0.232624| -766.944573| -767.030069| -766.946407 -765.387745
Barrier -71 144 156 141 138
Reaction -90 -20 -24 -23 -39
5CsH5(CFs) 0.066794| -531.113098| -531.143524| -531.113362 -530.091389
CC +5ats 0.226846| -766.853818| -766.932040| -766.855781 -765.292106
CC + 5a 0.233079| -766.927072| -767.012186| -766.928936 -765.369502
Barrier -72 198 211 195 194
Reaction -89 22 17 19 8
5C;sHs(CF3) 0.066794| -531.113098| -531.143524| -531.113362 -530.091389
CC+5bts 0.225562| -766.870991| -766.950157| -766.872884 -765.310501
CC +5b 0.232278| -766.940933| -767.025727| -766.942727 -765.384176
Barrier -69 150 160 147 143
Reaction -87 -16 -21 -19 -33
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Table S7. continued

M062xGD3 values |

\
Change by Placing CH; at Position 1

\ \
Change by Placing CH; at Position 2

\
Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b

Subst. Pattern AG¥psct | AGaser Subst. Pattern AG¥psco | AGasca Subst. Pattern | AGascsa | AGascsa Subst. Pattern | AG¥ascsy | AGascsn
1-0 -2 -3 2-0 -5 -5 5a-0 48 37 5b-0 0 -1

12-2 -6 -12 121 -10 -14 15a-1 37 30 15b-1 -7 -2

13-3 -5 -7 23-3 -9 -5 25a-2 43 34 25b-2 -5 -7

14-4 1 -8 24-4 -9 -8 35a-3 43 34 35b-3 -5 -7
15a-5a -13 -1 25a-5a -11 -8 45a-4 37 30 45b-4 -7 -2
15b-5b -9 -5 25b-5b -10 -1 5a5b-5b 87 88 5a5b-5a 39 49
123-23 -7 -13 123-13 -11 -11 125a-12 37 30 125b-12 -10 -7
124-24 -5 -13 124-14 -14 -14 135a-13 35 28 135b-13 -10 -5
125a-25a -12 -17 125a-15a -10 -14 145a-14 38 35 145b-14 -7 2
125b-25b -1 -12 125b-15b -13 -19 15a5b-15b 76 91 15a5b-15a 32 59
134-34 -4 -8 234-34 -10 -5 235a-23 44 35 235b-23 -2 -7
135a-35a -14 -13 235a-35a -8 -4 245a-24 35 28 245b-24 -10 -5
135b-35b -10 -5 235b-35b -7 -5 25a5b-25b 85 88 25a5b-25a 38 47
145a-45a 2 -2 245a-45a -1 -10 345a-34 37 30 345b-34 -10 -7
145b-45b 1 -3 245b-45b -12 -11 35a5b-35b 85 88 35a5b-35a 38 47
15a5b-5a5b -20 -1 25a5b-5a5b -12 -1 45a5b-45b 76 91 45a5b-45a 32 59
1234-234 -7 -9 1234-134 -13 -7 1235a-123 35 30 1235b-123 -14 -10
1235a-235a -16 -18 1235a-135a -10 -9 1245a-124 44 34 1245b-124 -9 -1
1235b-235b -18 -16 1235b-135b -15 -16 125a5b-125b 68 84 125a5b-125a 21 48
1245a-245a 5 -7 1245a-145a -8 -15 1345a-134 44 34 1345b-134 -9 -1
1245b-245b -4 -9 1245b-145b -16 -18 135a5b-135b 74 90 135a5b-135a 30 56
125a5b-25a5b -29 -16 125a5b-15a5b -20 -26 145a5b-145b 76 95 145a5b-145a 31 62
1345a-345a 4 -3 2345a-345a -11 -5 2345a-234 35 30 2345b-234 -14 -10
1345b-345b -3 -2 2345b-345b -14 -9 235a5b-235b 79 85 235a5b-235a 33 43
135a5b-35a5b -22 -4 235a5b-35a5b -13 -8 245a5b-245b 74 90 245a5b-245a 30 56
145a5b-45a5b 1 1 245a5b-45a5b -13 -13 345a5b-345b 68 84 345a5b-345a 21 48
12345a-2345a 13 3 12345a-1345a -3 1 12345a-1234 55 42 12345b-1234 -13 -10
12345b-2345b -6 -9 12345b-1345b -17 -16| 1235a5b-1235b 73 80 1235a5b-1235a 24 40
1235a5b-235a5b -24 -21 1235a5b-135a5b -16 -25| 1245a5b-1245b 85 87 1245a5b-1245a 31 52
1245a5b-245a5b 7 -12 1245a5b-145a5b -8 -26| 1345a5b-1345b 85 87 1345a5b-1345a 31 52
1345a5b-345a5b 14 1 2345a5b-345a5b -8 -13| 2345a5b-2345b 73 80 2345a5b-2345a 24 40
12345a5b-2345a5b 2 0| 12345a5b-1345a5b -21 -13| 12345a5b-12345b 81 90| 12345a5b-12345a 13 38
Avg(StdDev) 6 (10) | —8(6) Avg(StdDev)| —11 (d)] —12(6)|  Avg(StdDev) 59 (20) | 60 (28) Avg(StdDev)| 11 (20)| 22 (29)

M062x values |

\
Change by Placing CH; at Position 1

\ \
Change by Placing CH; at Position 2

\
Change by Placing CH; at Position 5a

Change by Placing CH; at Position 5b

Subst. Pattern AG*psci | AGasc: Subst. Pattern AGHusco | AGasca Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG*ascss | AGascso
1-0 -1 -3 2-0 -4 -4 5a-0 50 38 5b-0 1 0

12-2 -5 -12 121 -9 -13 15a-1 38 31 15b-1 -6 -1
13-3 -4 -6 23-3 -9 -4 25a-2 44 35 25b-2 -4 -6
14-4 2 -7 24-4 -8 -7 35a-3 44 35 35b-3 -4 -6
15a-5a -13 -10 25a-5a -10 -8 45a-4 38 31 45b-4 -6 -1
15b-5b -8 -4 25b-5b -9 -10 5a5b-5b 88 89 5a5b-5a 40 50
123-23 -6 -12 123-13 -10 -10 125a-12 38 31 125b-12 -9 -6
124-24 -4 -13 124-14 -13 -14 135a-13 36 29 135b-13 -9 -4
125a-25a -1 -16 125a-15a -9 -13 145a-14 39 36 145b-14 -6 3
125b-25b -1 -1 125b-15b -12 -18 15a5b-15b 76 92 15a5b-15a 33 60
134-34 -3 -7 234-34 -9 -5 235a-23 45 36 235b-23 -1 -6
135a-35a -13 -12 235a-35a -7 -3 245a-24 36 29 245b-24 -9 -4
135b-35b -10 -4 235b-35b -6 -4 25a5b-25b 86 89 25a5b-25a 38 48
145a-45a 3 -1 245a-45a -10 -9 345a-34 38 31 345b-34 -9 -6
145b-45b 2 -2 245b-45b -11 -10 35a5b-35b 86 89 35a5b-35a 38 48
15a5b-5a5b -19 0 25a5b-5a5b -11 -10 45a5b-45b 76 92 45a5b-45a 33 60
1234-234 -6 -8 1234-134 -12 -6 1235a-123 36 31 1235b-123 -13 -10
1235a-235a -15 -17 1235a-135a -9 -8 1245a-124 45 35 1245b-124 -8 0
1235b-235b -17 -15 1235b-135b -14 -15 125a5b-125b 69 85 125a5b-125a 22 48
1245a-245a 6 -6 1245a-145a -7 -14 1345a-134 45 35 1345b-134 -8 0
1245b-245b -3 -8 1245b-145b -15 -17 135a5b-135b 75 90 135a5b-135a 30 57
125a5b-25a5b -28 -16 125a5b-15a5b -20 -25 145a5b-145b 77 96 145a5b-145a 32 63
1345a-345a 5 -2 2345a-345a -11 -4 2345a-234 36 31 2345b-234 -13 -10
1345b-345b -2 -1 2345b-345b -13 -8 235a5b-235b 80 86 235a5b-235a 33 44
135a5b-35a5b -21 -3 235a5b-35a5b -12 -8 245a5b-245b 75 90 245a5b-245a 30 57
145a5b-45a5b 2 2 245a5b-45a5b -12 -12 345a5b-345b 69 85 345a5b-345a 22 48
12345a-2345a 14 4 12345a-1345a -2 2 12345a-1234 56 43 12345b-1234 -12 -9
12345b-2345b -5 -8 12345b-1345b -16 -15| 1235a5b-1235b 74 81 1235a5b-1235a 25 40
1235a5b-235a5b -23 -20 1235a5b-135a5b -15 -25| 1245a5b-1245b 85 88 1245a5b-1245a 32 53
1245a5b-245a5b 7 -1 1245a5b-145a5b -7 -25| 1345a5b-1345b 85 88 1345a5b-1345a 32 53
1345a5b-345a5b 15 2 2345a5b-345a5b -8 -12| 2345a5b-2345b 74 81 2345a5b-2345a 25 40
12345a5b-2345a5b 2 1| 12345a5b-1345a5b -20 -12| 12345a5b-12345b 82 90| 12345a5b-12345a 14 38
Avg(StdDev) 5(10) | -7 (6) Avg(StdDev)| —11 (d)] —11(6)]  Avg(StdDev) 60 (20) | 61 (29) Avg(StdDev)| 11(20)| 23 (28)
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Table S7. continued

wB9XD values

Change by Placing; CH; at PLsition 1| Change by Placing‘; CH; at PLsition 2 | Change by Placing‘CHa at Po‘sition 5a| Change by Placing‘CH3 at Pc‘osition 5b
Subst. Pattern AG*asci | AGasct Subst. Pattern AG*asc2 | AGpsce Subst. Pattern | AG*ascsa | AGascsa Subst. Pattern | AG*ascsy | AGascsn
1-0 -1 2 2-0 -5 -6 5a-0 51 35 5b-0 0 -2

12-2 -7 -5 12-1 -1 -13 15a-1 36 28 15b-1 -8 -2

13-3 -4 -1 23-3 -10 -6 25a-2 46 32 25b-2 -5 -8

14-4 5 -2 24-4 -8 -9 35a-3 46 32 35b-3 -5 -8
15a-5a -15 -4 25a-5a -9 -9 45a-4 36 28 45b-4 -8 -2
15b-5b -9 3 25b-5b -10 -1 5a5b-5b 99 98 5a5b-5a 48 60
123-23 -4 -24 123-13 -9 -30 125a-12 40 28 125b-12 -10 -7
124-24 1 -6 124-14 -12 -13 135a-13 35 27 135b-13 -12 -4
125a-25a -13 -9 125a-15a -7 -13 145a-14 37 33 145b-14 -4 6
125b-25b -12 -4 125b-15b -13 -18 15a5b-15b 86 101 15a5b-15a 42 70
134-34 4 -1 234-34 -6 -25 235a-23 47 34 235b-23 -3 -8
135a-35a -16 -6 235a-35a -9 -4 245a-24 35 27 245b-24 -12 -4
135b-35b -1 3 235b-35b -7 -6 25a5b-25b 99 101 25a5b-25a 48 61
145a-45a 6 3 245a-45a -10 -10 345a-34 40 28 345b-34 -10 -7
145b-45b 9 7 245b-45b -12 -1 35a5b-35b 99 101 35a5b-35a 48 61
15a5b-5a5b -21 6 25a5b-5a5b -10 -8 45a5b-45b 86 101 45a5b-45a 42 70
1234-234 0 20 1234-134 -10 -4 1235a-123 37 49 1235b-123 -17 9
1235a-235a -14 -9 1235a-135a -7 -7 1245a-124 42 33 1245b-124 -7 3
1235b-235b -17 -8 1235b-135b -14 -17 125a5b-125b 81 94 125a5b-125a 31 59
1245a-245a 9 0 1245a-145a -7 -13 1345a-134 42 33 1345b-134 -7 3
1245b-245b 6 1 1245b-145b -15 -17 135a5b-135b 87 101 135a5b-135a M 70
125a5b-25a5b -30 -1 125a5b-15a5b -19 -25 145a5b-145b 87 103 145a5b-145a 45 77
1345a-345a 7 3 2345a-345a -10 -4 2345a-234 37 49 2345b-234 -17 9
1345b-345b 7 8 2345b-345b -13 -9 235a5b-235b 91 101 235a5b-235a L3l 58
135a5b-35a5b -22 3 235a5b-35a5b -15 -6 245a5b-245b 87 101 245a5b-245a 41 70
145a5b-45a5b 9 9 245a5b-45a5b -1 -1 345a5b-345b 81 94 345a5b-345a 31 59
12345a-2345a 24 19 12345a-1345a 8 12 12345a-1234 61 49 12345b-1234 -6 -2
12345b-2345b 10 9 12345b-1345b -10 -9| 1235a5b-1235b 85 93 1235a5b-1235a 32 52
1235a5b-235a5b -24 -15 1235a5b-135a5b -16 -24| 1245a5b-1245b 94 95 1245a5b-1245a 45 65
1245a5b-245a5b 13 -5 1245a5b-145a5b -7 -25| 1345a5b-1345b 94 95 1345a5b-1345a 45 65
1345a5b-345a5b 21 9 2345a5b-345a5b -8 -10| 2345a5b-2345b 85 93 2345a5b-2345a 32 52
12345a5b-2345a5b 14 12| 12345a5b-1345a5b -15 -7| 12345a5b-12345b 89 96| 12345a5b-12345a 21 45
Avg(StdDev) -2 (14) 0(9) Avg(StdDev)| -10(5)| -12(8) Avg(StdDev) 66 (25) | 66 (33) Avg(StdDev)| 16 (25)| 30 (33)
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Table S8. Corrected relative free energy barrier heights AG* and reaction free energies AG from Table S3, and AG*/AG values derived by
summing AGIASC#/AGASC# values (marked with “(p)”) (kJ mol’l) using various model chemistries for Diels—Alder reactions 1 + c—

CSHX(CF3)6—X-

MO062x values
Change by Placing CF; at Position 1 Change by Placing CF; at Position 2
AGASC#/AGASUO ‘ '5‘ -7 -11 ‘ -11
Change by Placing CF, at Position 5a Change by Placing CF; at Position 5b|
AGipsc: T AGjscs | 60] 61 11 23
| \
wB97XD values
Change by Placing CF; at Position 1 Change by Placing CF; at Position 2
AGHscy T AGpscr | -2] 0 -10] -12
Change by Placing CF; at Position 5a Change by Placing CF; at Position 5b
AGFrsce I AGpses | 66] 16 30
| |
MO062x+GD3 values
Change by Placing CF; at Position 1 Change by Placing CF; at Position 2
AGASC& /AGAsc» ‘ -6 ‘ -8 -11 ‘ -12
Change by Placing CF; at Position 5a Change by Placing CF; at Position 5b|
AGASC# / AGASC” 51 go 11 22
) ®) ®)
M062X wB97XD | M062XGD3 | wB97XD
CC+CH;ts 149 160 146
CC + CH, -16 -18 -18
CC + 12345a5b ts 194 225 186 188 218 182
CC + 12345a5b 37 59 29 32 54 24
CC + 12345ats 180 203 173 177 202 171
CC + 12345a -2 14 -8 9 24 2
CC + 12345b ts 112 136 105 128 152 123
CC + 12345b -54 -37 -60 -29 -12 -36
CC + 1235a5b ts 191 211 185 193 220 188
CC + 1235a5b 35 48 29 39 54 32
CC + 1245a5b ts 213 240 207 199 228 193
CC + 1245a5b 49 67 43 43 66 36
CC + 1234 ts 124 142 118 117 133 113
CC+1234 -44 -34 -50 -52 -49 -57
CC + 1235a'ts 166 179 160 182 204 177
CC + 1235a -5 -5 -11 16 24 10
CC + 1235b ts 117 126 111 133 154 129
CC + 1235b -46 -45 -51 -22 -12 -28
CC + 1245a'ts 182 195 176 188 212 182
CC + 1245a -4 2 -9 20 36 14
CC +1245bts 128 146 122 139 162 134
CC + 1245b -39 -28 -44 -18 0 -24
CC + 125abb ts 199 219 193 204 230 199
CC + 125a5b 47 58 42 50 66 44
CC + 135abb ts 206 227 200 204 230 199
CC + 135a5b 60 72 54 50 66 44
CC + 145abb ts 220 247 215 210 238 204
CC + 145a5b 74 92 68 54 78 48
CC +235a5b ts 214 234 209 198 222 194
CC + 235a5b 55 63 50 46 54 40
CC +123ts 130 142 125 122 137 118
CC+123 -36 -54 -41 -45 -4 -49
CC +124ts 136 153 131 128 143 124
CcC+124 -39 -30 -43 -41 -37 -45
CC+125ats 177 188 172 193 214 188
CC + 125a -1 -1 -6 27 36 22
CC+125bts 130 138 125 144 164 140
CC +125b -38 -36 -43 -11 0 -16
CC +13bats 176 186 170 193 214 188
CC + 135a 3 2 -2 27 36 22

S31



Table S8. continued

S32

(p) (p) ()
M062X wB97XD | M062XGD3 M062X wB97XD |

CC +135bts 131 140 126 144 164 140
CC + 135D -30 -29 -35 11 0 -16
CC + 145ats 188 202 183 199 222 193
CC + 145a 11 15 6 31 48 26
CC + 145bts 143 160 139 150 172 145
CC + 145b -22 -11 -27 -7 12 -12
CC + 1babb ts 218 238 213 215 240 210
CC + 15a5b 72 83 67 61 78 56
CC +235ats 181 193 176 187 206 183
CC + 235a 11 4 7 23 24 18
CC+235bts 134 143 129 138 156 135
CC + 235D -31 -38 -35 -15 -12 -20
CC +2babb ts 227 249 222 209 232 205
CC + 25abb 63 69 58 57 66 52
CC+12ts 139 149 135 133 147 129
CC+12 -32 -29 -36 -34 -29 -37
CC +13ts 140 151 136 133 147 129
CC+13 -26 -24 -30 -34 -29 -37
CC +14ts 150 165 146 139 153 135
CC+14 -25 17 -29 -30 -25 -33
CC +1bats 186 196 181 204 224 199
CC + 15a 12 13 8 38 48 34
CC +15bts 142 152 138 155 174 151
CC +15b -20 -18 -24 0 12 -4
CC +23ts 136 146 132 127 139 124
CC+23 -25 -30 -28 -38 -49 -41
CC + 25ats 188 202 184 198 216 194
CC + 25a 15 8 11 34 36 30
CC +25bts 141 150 137 149 166 146
CC + 25b -26 -32 -30 -4 0 -8
CC +5abbts 238 259 234 220 242 216
CC + 5a5b 72 77 69 68 78 64
CC+1ts 148 159 145 144 155 141
CC+1 -19 -16 -21 -23 -25 -25
CC+2ts 144 156 141 138 149 135
CC+2 -20 24 -23 -27 -29 -29
CC +bats 198 271 195 209 226 205
CC +5a 22 17 19 45 48 42
CC+5bts 150 160 147 160 176 157
CC +5b -16 -21 -19 7 12 4



Figure S4. M06-2X+GD3/6-311+G(d,p) model chemistry-predicted transition state free energy barriers AG*5 (red dots) and reaction free
energies AGyog (blue squares) vs. AGH50/AG1og values predicted by summing AG* a5/ AG ascs values (from Table S8, kJ mol’l) for Diels—
Alder reactions 1 + ¢-CsHy(CF3)g 4.
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Table S9. Raw molecular energies (hartree) of components, corrected relative barrier heights AG* and reaction energies AG*, and AGY/AG
values derived by summing AGIASC#/AGASC# values (marked with “(p)”’) (M062x+GD3/6-311+G(d,p), kJ mol’l) for Diels—Alder reactions
1 + randomly substituted cyclopentadienes c-CsH,(CH;)u(F)(CF3)4 (atb+ctd=6)

6-311+G(d,p) basis set M062XGD3 | M062XGD3 M062XGD3 | M062XGD3
AG;,, CcOrr AG,, corr
Me,CCMe, 0.132527 -235.789114 Me,CCMe, 0.132527 -235.789114
5-CH,-3-F-2-CF;-C,H, 0.083293 -669.655014 5-CH,-1-F-5-CF,-C,H, 0.084533 -669.656604
CC+5a32ts 0.243541 -905.406997 CC+5blbats 0.246014 -905.391931
CC +5a32 0.249013 -905.478747 CC +5b1ba 0.251219 -905.464561
Barrier =73 170 Barrier =76 277
Reaction -87 -4 Reaction -90 40
4-CH,-3-F-5-CF,-C.;H, 0.083744 -669.663194 3-CH;-5-F-1-CF;-C;H, 0.082746 -669.652566
CC+435bts 0.243003 -905.424745 CC+3balts 0.242619 -905.421521
CC +435b 0.250445 -905.4934717 CC + 35af 0.257089 -905.500470
Barrier -70 143 Barrier =72 125
Reaction -90 -18 Reaction -94 -60
2-CH,-4-F-C.H, 0.083204 -332.607561 3-F-5-CF,-CH, 0.057657 -630.353003
CC+240ts 0.247890 -568.369485 CC+035ats 0.277689 -866.095228
CC+240 0.249460 -568.446174 CC +035a 0.224120 -866.169699
Barrier -69 140 Barrier -72 195
Reaction -89 -4 Reaction -89 17
1-CH;-2-F-4-CF,-CH, 0.082225 -669.663586 2-CH;-5bF-1-CF;-C;H, 0.082422 -669.652243
CC+124ts 0.243323 -905.426216 CC+25bTts 0.242295 -905.420539
CcC+124 0.251378 -905.497669 CC + 25b1 0.251235 -905.498067
Barrier =75 145 Barrier =72 126
Reaction -96 =22 Reaction -95 -54
3-CH,-5-F-4-CF,-C.;H, 0.082457 -669.652242 4-F-2-CF-C,H, 0.056700 -630.351875
CC + 35b4 ts 0.242218 -905.420539 CC+042ts 0.215894 -866.117760
CC +35b4 0.251234 -905.498067 CC+042 0.223148 -866.191694
Barrier -72 126 Barrier =70 131
Reaction -95 -54 Reaction -89 -4q
1-CH,-5-F-3-CF,-C.H, 0.082486 -669.653607 5-CH,-3-CF,-CH, 0.092335 -570.418366
CC+15a31s 0.243278 -905.424592 CC +5b03ts 0.257810 -806.179947
CC+15a3 0.250482 -905.498019 CC +5b03 0.258701 -806.251219
Barrier -74 122 Barrier =71 143
Reaction -93 -52 Reaction -89 -26
4-CH,-T-F-5-CF;-C.;H, 0.083583 -669.657973
CC+415bts 0.243136 -905.421974
CC +415b 0.250050 -905.494271
Barrier =71 137
Reaction -89 -35
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Table $10. Mathematics and comparison of relative barrier heights AG* and reaction energies AG*, and AG*/AG values derived by
summing AG* pscs/AGascs values (M062x+GD3/6-311+G(d,p), kJ mol’l) for Diels—Alder reactions 1 + randomly substituted
cyclopentadienes c-CsH,(CH;)u(F):(CF3)4 (atb+ctd=6)

Cage ring Parent AG"psc/AGasc
M062xGD3 | M062xGD3 | CH; | CF, F Sum | A
5a-CH,;-3-F-2-CF3-CsHs TS 170 146 42 -11 2| 175 -5
Product -4 -18 37 -12 -4 3 -7
4-CH,-3-F-5b-CF;-CsH, TS 143 146 1 11 -2| 156| -13
Product -18 -18 5 22 -4 5/ -23
2-CHg-4-F-CsH, TS 140 146 0 -12| 134 6
Product -41 -18 -3 -26 -47 6
1-CH;-2-F-4-CF3-CsH, TS 145 146 1 -6 2| 139 6
Product -22 -18 5 -8 -4 -25 3
3-CH;-5b-F-4-CF;-CsH, TS 126 146 0 -6 -3 137 -1
Product -54 -18 -3 -8 -17 -46 -8
1-CH;-5a-F-3-CF;-CsH; TS 122 146 1 -11 -10| 126 -4
Product -52 -18 5 -12 -22 -47 -5
4-CHg-1-F-5b-CF3-CsHs TS 137 146 1 11 -12| 146 -9
Product -35 -18 5 22 -26 -17| -18
5b-CH,-1-F-5a-CF;-CsH, TS 217 146 10 59 -12|  203| 14
Product 40 -18 10 60 -26 26| 14
3-CH;-5a-F-1-CF;-CsHs TS 125 146 0 -6 -10| 130 -5
Product -60 -18 -3 -8 -22 -51 -9
3-F-5a-CF;-CsH, TS 195 146 59 2| 203 -8
Product 17 -18 60 -4 38| -21
2-CH;-5b-F-1-CF;3-CsH, TS 126 146 0 -6 -3 137 -11
Product -54 -18 -3 -8 -17 -46 -8
4-F-2-CF3-CsH, TS 131 146 -11 -12| 123 8
Product -44 -18 -12 -26 -56| 12
5b-CH,-3-CF3-CsH, TS 143 146 10 -11 145 -2
Product -26 -18 10 -12 -20 -6
RMS Dev 9
RMS Dev 13
Avg Signed Dev -3
Avg Signed Dev -5
Avg Unsign Dev 8
Avg Unsign Dev 11
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Table S11. Cartesian coordinates for cyclopentadiene c-CsHg; substituted cyclopentadienes ¢-CsH,Re « including randomly substituted cyclopentadienes c-
CsH,(CH;)(F)c(CF3)4 (atbtct+d=6); Me,C=CMe,, 1; 1 + CsHg TS; 1 + CsHg (parent Diels—Alder reaction)

11

c-CsHg

C -0.001231 -0.068175 -0.008978
C 1.157703 -1.013587 -0.138848
C 0.694121 -2.263424 -0.301437
H 1.293288 -3.156124 -0.421808
C -0.775383 -2.238216 -0.291416
C -1.193569 -0.973254 -0.122813
H -2.218461 -0.632902 -0.073290
H -1.406399 -3.109815 -0.403398
H 2.194244 -0.708596 -0.103382
H 0.014482 0.467473 0.947784
H 0.006540 0.697059 -0.794419
14

¢-1-CsHs(CH;) = ¢-4-CsHs(CH;)

C -0.025957 -0.077323 0.000704
C 0.853725 -1.300497 0.014979
C 0.067156 -2.391542 0.023891
H 0.414296 -3.417199 0.034911
C -1.344192 -1.983261 0.016408
C -1.417890 -0.642940 0.002931
H -2.317357 -0.043539 -0.005203
H -2.182313 -2.667630 0.021160
C 2.346568 -1.234694 0.017956
H 2.716102 -0.692552 0.893430
H 2.781120 -2.235099 0.028938
H 2.720381 -0.710011 -0.866295
H 0.160107 0.559954 0.873888
H 0.164382 0.542513 -0.884037
14

¢-2—C;sHs(CH;) = ¢-3—-CsHs(CH3)

C -0.046940 0.037165 -0.000399
C -1.486107 -0.389086 0.005006
C -2.283750 0.693282 0.005223
C -3.779317 0.737115 0.009817
H -4.149736 1.269248 0.890299
H -4.155253 1.265594 -0.870527
H -4.201754 -0.268220 0.013228
C -1.431748 1.897559 0.000017
C -0.139674 1.536336 -0.003269
H 0.716797 2.196311 -0.007344
H -1.814706 2.910892 -0.000921
H -1.813421 -1.420483 0.008203
H 0.495909 -0.333002 0.877546
H 0.490407 -0.336708 -0.880156
14

¢-5-CsHs(CHs)

C 0.046215 0.000173 -0.058910
C 0.915070 1.176506 -0.413890
C 2.092143 0.743176 -0.891257
H 2.913644 1.361092 -1.228858
C 2.097184 -0.728379 -0.891625
C 0.923108 -1.170001 -0.414477
H 0.617558 -2.201465 -0.297406
H 2.922898 -1.340483 -1.229534
H 0.602461 2.205793 -0.296302
H -0.135566 -0.000721 1.025432
C -1.304851 -0.004273 -0.787112
H -1.890724 0.878232 -0.522614
H -1.146132 -0.003459 -1.867441
H -1.884664 -0.890903 -0.523057
17

¢-1,2-CsH4(CH;), = ¢-3,4-CsH4(CHs),

C 0.000000 0.000000 0.000000
C -1.444765 -0.428369 0.000011
C -1.503047 -1.775654 0.000034
C -2.706977 -2.665620 0.000027
H -2.707058 -3.315030 -0.879995
H -2.707270 -3.314719 0.880280
H -3.636795 -2.097005 -0.000168
C -0.126766 -2.308312 0.000095
C 0.754282 -1.298271 0.000130
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1.832495
0.110085
-2.561622
-2.508613
-3.538062
-2.509887
0.238570
0.238618

TTZTTZTOQOITT

—_
-

-1.376620
-3.365666
0.566116
1.215558
0.081277
1.214008
0.610961
0.611535

¢-1,3-CsHy(CH), = ¢-2,4-CsHy(CH),

0.000000
0.411494
-0.699211
-0.726171
-1.897917
-1.500890
-2.147498
-3.296046
-3.474289
-4.025580
-3.473578
1.838067
2.367684
1.908486
2.368555
0.394138
0.392878

TEZCZTZZOZTDTZTOZOOQOZOO0

—_
-

¢-1,4-CsH4(CHa),
0.097243
1.219936
2.385080
3.369428
2.125641
0.800219
0.078143
0.782296
-0.564986
-0.564986
2.891599
0.997456
0.428365
1.947299
0.428365
-0.548976
-0.548976

TECZITCZTZIQIZITTZITOOQOOQIZOO0N

—_
-

-0.000000
1.449997
2.206057
3.290012
1.346849
0.062895

-0.804644
1.879215
2.502174
1.068582
2.503899
1.894801
1.519293
2.983331
1.517094

-0.525457

-0.523810

-0.017519
0.988829
0.318665
0.770520

-1.127843

-1.351310

-2.659358

-3.492610

-2.757048

-2.757048

-1.893625
2.466288
2.781396
3.002886
2.781396
0.098384
0.098384

¢-1,5-CsH4(CHs;), = ¢-4,5-CsH4(CHs),

0.075387
1.205889
2.375838
3.358451
2.121636
0.797438
0.293648
2.892734
0.976679
0.372243
1.922434
0.439064
-0.485010
-0.893249
-0.348508
-1.667217
-1.384020

TTTONITZIZIZIQITOOTOO0

17
¢-2,3-CsHy(CH),
-0.049900
0.358334
-0.750103
-0.861027
0.115592
-1.426485
-1.393716
-1.934573

[@Q==g=cR=sHoNONONQ!

-0.026639
0.977273
0.315406
0.770609

-1.132734

-1.347343

-2.304901

-1.891838
2.453380
2.765279
2.995731
2.763585
0.077400
0.147345
0.069396

-0.622330
1.122500

0.048581
1.499210
2.267127
3.760233
4.243737
4.106028
4.107179
1.387022

0.000158
0.000098
0.000110
-0.879050
-0.001020
0.880500
-0.879393
0.878956

0.000000
-0.000044
-0.000106
-0.000031

0.000011
-0.000276
-0.000402

0.000003
-0.880886

0.001025

0.879821
-0.000074
-0.880674

0.001167

0.879036
-0.878463

0.880132

0.000000
0.000000
0.000000
0.000000
-0.000000
-0.000000
-0.000000
-0.000000
0.879882
-0.879882
-0.000000
0.000000
0.879882
0.000000
-0.879882
0.879275
-0.879275

-0.017245
-0.028623
-0.047621
-0.062324
-0.048756
-0.029750
-0.031128
-0.063340
-0.036666

0.820345
-0.003293
-0.938663

0.923052
-1.194432
-2.138199
-1.178435
-1.156403

-0.001669
-0.009404
0.009572
0.010749
-0.007796
-0.859237
0.900731
0.030679
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-1.550187
-2.191431
-2.955146
1.795127
2.300270
1.905986
2.331400
0.324331
0.355221

j=sfi=sfi=sesiias@RasiasiQ)]

17
¢-2,5-CsHy(CH3), =
-0.011044
0.686210
-0.213010
0.040104
1.109066
-0.413799
-0.398783
-1.563719
-1.462669
2276592
-2.480810
1763515
0.194683
0.399872
0.198955
-0.157292
1.465223

TTTOTDTTZ D TOQOOITTZOOO0

17
¢-5,5-CsH,(CH;),
-0.019274
0.677760
-0.221140
-0.007689
-1.571784
-1.468921
-2.280587
-2.487750
1.754184
0.249191
1.312619
-0.309726
-0.051371
0.407473
0.219218
-0.148984
1.473103

TICZTODZZIQOZITDIZIOOTDTOO0

20

0.103025
-0.767223
1.750649
1.913421
1.523523
2.997972
1.522726
-0.479596
-0.478976

,5-CsH4(CH;),
-0.038611
-1.321029
-2.272311
-3.686288
-3.895355
-4.387183
-3.885413
-1.691554
-0.410475
0.280584
-2.237327
-1.432466
0.206048
1.154027
0.933024
2.051140
1.366145

-0.042080
-1.326796
-2.251952
-3.263341
-1.671602
-0.404422
0.290862
-2.197765
-1.442626
0.323651
0.523792
1.221230
-0.491852
1.113453
0.861573
2.021437
1.323599

C—1,2,3—C5H3(CH3)3 = C—2,3,4—C5H3(CH3)3

-0.018624
-1.421590
-1.860980
-1.063579

0.008952
-1.300368
-1.292737
-3.343861
-3.783640
-4.817965
-2.609668
-2.600477
-2.608054
-4.159706
-3.935695
-3.943220
-5.226116

0.165099

0.714434

0.172626

jsjiasiasfesiiasfesioRes-HoN-NoRoNsg--NoNoNoNe!

[N}
(=}

-0.026354
0.486010
1.748622
3.005604
2.814531
3.724258
3.490887
1.749612
0.492339
0.176686

-0.432974

-1.199777

-0.966499
2.992798
3.482484
3.715915
2.766287

-0.527377
0.773939

-0.760893

C—1,2,4—C5H3(CH3)3 = C—1,3,4—C5H3(CH3)3

0.040708
-1.364945
-1.813279

C
C
C
C -1.027443

-0.019702
0.486674
1.747409
3.011253

0.024563
0.036127
0.048325
-0.034634
-0.923657
-0.036059
0.835608
-0.887385
0.870723

-0.056772
-0.421049
-0.724351
-1.142273
-1.194525
-0.436240
-2.123853
-0.583802
-0.201517
-0.024154
-0.770561
-0.437093

0.995091
-0.930591
-1.981003
-0.652519
-0.819919

-0.015054
-0.393083
-0.758033
-1.077898
-0.655828
-0.230576
-0.054645
-0.890209
-0.360333

1.454942

1.608836

1.731684

2.115534
-0.936678
-1.982100
-0.690651
-0.814616

0.010535
0.085207
0.256083
0.420828
0.390560
-0.369420
1.374249
0.262660
0.096319
0.058572
-0.032610
0.751979
-0.991255
0.432575
1.384808
-0.359231
0.406859
-0.944883
0.114543
0.798873

-0.001701
0.061603
0.222061
0.384325

S38



0.047384
-1.268603
-1.270702
-3.289098
-3.742298
-5.156142
-5.361744
-5.364556
-5.854875
-2.550890
-2.552007
-2.550121
-3.905156

0.234992

0.767988

0.232127

TZICZTZTZIZIQOZTZTZTOO0OOT T T

[N
(=}

2.831511
3.720591
3.497611
1.730926
0.477928
-0.001306
-0.502496
-0.723602
0.830043
-0.437066
-1.199585
-0.976785
2.616511
-0.523454
0.785723
-0.749562

C—1,2,5—C5H3(CH3)3 = C—3,4,5—C5H3(CH3)3

0.041531
-1.362570
-1.802811
-1.011769

0.062190
-1.255367
-1.246742
-3.279224
-3.722635
-4.753250
-2.546788
-2.540993
-1.666318
-2.519345
-3.433565
-2.547792
-3.889258

0.206380

0.769937

0.259128

jasiesasfasfasiiasies s O RO NN oN@NsgasRs NONORONQ!

[\
(=}

-0.088981
0.420320
1.680492
2.937938
2.754763
3.666527
3.402733
1.667131
0.416083
0.088248

-0.511395

-1.638213

-2.280865

-1.213407

-2.260164

-0.957384
2.552820

-0.667979
0.721911

-0.753094

C—1,3,5—C5H3(CH3)3 = C—2,4,5—C5H3(CH3)3

0.024346
-1.387057
-1.830992
-1.210213
-3.306491
-3.744752
-4.779290
-2.577257
-2.572876
-1.702563
-2.547324
-3.469675
-2.573623
-4.116889
-3.877628
-3.902366
-5.184796

0.220095

0.727537

0.234991

TCZITTEZIIZITQDNIZITTOQOIZIOQOT OO0

[\
(=}

c-1,4,5-CsH;3(CH;);
0.036784
-1.377672
-1.829721
-1.212155
-3.299589
-3.751113
-5.165368
-5.365508
-5.384685
-5.862170
-2.564198
-2.563926
-1.680769
-2.563986

g oNoR:iciaNoNoNoN-NoNoNe!

-0.055191
0.430614
1.684987
2.565113
1.702498
0.445571
0.127032

-0.493934

-1.617802

-2.266576

-1.190330

-2.233993

-0.942194
2.946601
3.429645
3.668926
2.726173

-0.593411
0.775737

-0.748374

-0.047974
0.429802
1.682329
2.563559
1.682014
0.429294

-0.049086

-0.590693

-0.734974
0.787858

-0.498549

-1.619953

-2.253894

-1.189477

0.362666
-0.412621
1.333389
0.218238
0.057827
-0.005025
-0.955747
0.790076
0.099095
-0.057623
0.731762
-1.013273
0.330583
-0.953801
0.103900
0.791169

0.133797
0.199798
0.386962
0.572530
0.540463
-0.205964
1.534372
0.392698
0.211530
0.175211
0.072371
1.113483
0.989832
2.119902
1.020607
-0.932784
0.526025
-0.779994
0.152728
0.977128

0.022294
0.079426
0.261330
0.388121
0.268911
0.088984
0.052579
-0.047515
0.996674
0.872745
2.001855
0.907662
-1.051519
0.451232
1.402737
-0.341373
0.435730
-0.909961
0.091874
0.843223

0.029532
0.084982
0.263350
0.387592
0.263396
0.085056
0.029694
-0.899913
0.854537
0.093382
-0.044437
1.001713
0.897043
2.006339
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j=ofeniianianijaniant

[\
(=}

-3.446817
-2.564133
-3.917524
0.237098
0.733233
0.256446

c-1,5,5-CsH;3(CH;)s

TCTTTTTIIZIOQOZITDZIOQOQIZOOT OO0

20

0.012316
-1.406079
-1.865991
-1.255296
-3.336350
-3.762320
-4.788850
-2.581826
-2.547746
-1.667935
-2.517037
-3.435489
-2.602561
-1.723242
-3.491471
-2.610917
-3.959174

0.209087

0.699277

0.247324

¢-2,3,5-CsH;3(CH;);

TCZTTTTTIIZIOQODITDZITZIOOO0O0T OO0

20

-0.000041
-0.389660
-1.610807
-2.528455
-1.544398
-0.081039
0.579698
2.040373
2.204208
2.495774
2.565489
0.351069
-2.455329
-3.503174
-2.193694
-2.347818
-1.823979
0.732357
0.459825
-0.868266

¢-2,5,5-CsH;3(CH;)s

jsfjasiasfesiiasfesii@ResiiasfasloRrlsHoNoNoN="NoNONO!

23

-0.006677
-0.486191
-1.748754
-2.645323
-1.779865
-0.308352

0.417902

1.497954

0.063702
-2.409529
-3.458238
-1.880902
-2.367591
-2.528999
-3.579473
-2.488580
-2.085663

0.651313
-0.842748

0.567942

-2.254271
-0.947600
2.562981
-0.589495
0.789269
-0.733767

= ¢-4,5,5-CsHx(CHs)s
-0.054988
0.398077
1.641881
2.526540
1.623702
0.368282
0.024766
-0.554945
-1.626336
-2.265951
-1.160877
-2.261054
-1.215631
-1.851495
-1.841571
-0.457572
2.494575
-0.517038
0.783172
-0.803503

-0.019370
1.368400
1.828389
1.252590
3.292571
3.593690
2.486962
2.335025
1.991596
1.594246
3.281481
4.575313
4.162606
3.884775
4.033138
5.218921
3.437670

-0.438269

-0.025568

-0.678735

= ¢-3,5,5-CsH;(CHy);
-0.030956
1.385927
1.838496
1.231572
3.347413
3.679404
2.554246
2.483991
4.696031
3.924462
3.625503
3.564690
5.016815
3.864277
3.564455
4.955853
3.461528
0211367
-0.728752
-0.253389

c-1,2,3,4-CsH,(CHs),4

C

0.109188

0.203098

0.897098
-1.048547
0.387676
-0.900087
0.093177
0.854361

-0.009540
0.096425
0.311729
0.444218
0.341105
0.143388
0.109322

-0.034901
1.066930
0.953697
2.054466
1.009141

-1.422755

-1.558666

-1.533805

-2.208948
0.498477

-0.982454
0.113593
0.754181

0.050340
-0.351942
-0.668547
-0.676979
-1.007011
-0.831881
-0.455535
-0.167597

0.857976
-0.831325
-0.299734
-0.984848
-0.130936
-0.263436

0.921491
-0.386611
-2.060240
-0.645941

1.042837

0.071146

0.003015
-0.008111
0.040945
0.097966
0.006361
-0.071360
-0.078908
-0.128443
-0.113298
1.285388
1.360864
2.170335
1.273583
-1.233404
-1.194989
-1.277699
-2.146235
0.857653
0.059340
-0.900446

0.143951
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C 0.144270 1.642674 -0.267670
C -0.584442 2.264273 -1.213573
C -1.633127 1.709697 -2.123998
H -2.590346 2.219841 -1.977377
H -1.355147 1.847904 -3.173587
H -1.794435 0.644013 -1.959213
C -0.183361 3.715183 -1.250759
C 0.879022 3.832288 -0.190090
C 1.058470 2.622185 0.371682
C 2.001454 2.230560 1.467333
H 2.593797 3.076448 1.815776
H 1.456885 1.824326 2.324988
H 2.691915 1.452130 1.129013
C 1.559201 5.130099 0.108591
H 2.070717 5.518596 -0.777655
H 0.835641 5.890577 0.418669
H 2.298826 5.029674 0.903402
H 0.199480 4.002661 -2.238604
H -1.035760 4.374784 -1.042458
H 1.087953 -0.266428 0.007141
H -0.147024 0.105666 1.203203
H -0.619989 -0.366807 -0.431651

N
W

o
v

1,2,3,5-CsHy(CHs), = ¢-2,3,4,5-CsHy(CHs),

C 0.085465 0.009718 -0.043966
C -0.888859 0.668514 -0.969382
C -1.279493 1.951986 -0.979712
H -0.949111 2.728882 -0.301108
C -2.275939 2.174218 -2.082498
C -2.393041 0.804706 -2.711853
C -3.309557 0.551056 -3.865466
H -3.202487 -0.460897 -4.256734
H -4.356295 0.687107 -3.573118
H -3.112940 1.250703 -4.683545
C -1.588550 -0.055968 -2.058637
C -1.373036 -1.516522 -2.310379
H -0.320646 -1.725010 -2.524950
H -1.643520 -2.107874 -1.430443
H -1.965933 -1.876500 -3.151025
C -3.619938 2.720816 -1.584184
H -3.489165 3.686623 -1.091836
H -4.321226 2.855119 -2.411205
H -4.059916 2.024712 -0.865909
H -1.861767 2.874105 -2.822714
H 0.474964 0.721816 0.684262
H -0.384910 -0.815100 0.499270
H 0.929692 -0.410977 -0.598181

N
W

¢-1,2,4,5-CsHy(CHs), = ¢-1,3,4,5-CsHy(CHs),

C -0.150715 0.053475 0.017941
C -1.148404 0.910827 0.726043
C -1.573173 0.670268 2.155931
C -2.584658 1.765216 2411214
C -3.280547 1.897921 3.728042
H -3.897209 2.795993 3.772399
H -3.930853 1.038015 3.921393
H -2.559794 1.945018 4.550368
C 2719199 2.510316 1.297053
C -3.600445 3.696633 1.058020
H -4.288926 3.504205 0.230065
H -4.192931 3.951107 1.936796
H -3.004307 4.572013 0.784486
C -1.822183 1.971581 0.256347
H -1.732614 2.388185 -0.741220
C -2.141685 -0.736330 2.379425
H -1.394405 -1.502530 2.161045
H -2.464929 -0.868666 3.414260
H -3.002875 -0.895861 1.725360
H -0.706605 0.812431 2.818553
H -0.509105 -0.976984 -0.074590
H 0.047266 0.433028 -0.985464
H 0.797412 0.015487 0.563050
23

¢-1,2,5,5-CsHy(CHs); = ¢-3,4,5,5-CsHy(CH),4

C -0.075489 -0.053414 0.040857
C 0.427098 -1.472855 0.120139
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1.480166
-0.609253
-0.556889
-1.874386
-3.212166
-4.032475
-3.320977
-3.323167
-1.583632
-2.516430
-3.559952
-2.359077
-2.356864

0.388461

1.479286
-0.007848

0.047554

0.391488

1.482377

0.052744
-0.004792

ITCZTDTOODTNZIQOZODZZIOQDTTZOQIZOT

N
W

-0.034232
1.429127
2.409644
2.295356
3.743235
3.357284
4.356886
3.874109
5.117837
4.881371
2.030680
1.469175
4.707324
4.919276
5.656543
4.272339
4.372739
5.319199
4.576780
3.699323
-0.256951
-0.380018
-0.613492

TCZTTTETTTQIIZITQOTIO@DTSIZIOOQOIOO0OR

N
W

-0.072064
-1.535946
-2.092554
-3.592734
-4.585594
-5.604321
-4.445308
-4.488955
-3.830032
-4.808443
-2.556232
-2.462508
-1.624679
-0.537958
-2.070074
-1.910558
-1.689169
-0.603490
-2.021238
-2.135340

0.443273

0.107029

0.396925

IZZZIZIQOIZIZITZIOTDQOTZQODZZIZIOOO0OOS

23

¢-2,3,5,5-CsHy(CHs)4

C -0.010405
C -1.506156
C -2.328547

1,4,5,5-CsH,(CHs)4

-1.725791
-2.318464
-3.399233
-1.558193
-2.229573
-1.513188
-2.917548
-2.819996
-0.244782
0.920393
0.605825
1.600190
1.502885
0.760639
0.825338
1.778967
0.292912
0.621033
0.682826
0.053741
1.637932

1,3,5,5-CsHy(CHs), = ¢-2,4,5,5-CsHy(CHs),

-0.045321
0.218902
-0.662789
-1.733442
0.037358
1.487072
2.595800
3.554602
2.435580
2.664537
1.563207
2.470328
-0.463951
-1.526884
0.077603
-0.325595
-0.136189
0.407962
-1.191821
0.236495
-1.107121
0.279129
0.508213

0.059152
0.355000
1.757086
1.530906
2.639665
2.257213
3.390665
3.156432
0.222011
-0.234742
-0.506230
-1.576016
2.678324
2.796304
3.671642
2.265434
2.339652
2.451635
1.685797
3.327436
0.599160
-1.007487
0.359014

0.013507
0.001162
-1.058352

0.135419
0.165758
0.225719
0.122095
0.157698
0.116909
-0.685656
1.071741
0.049651
-0.016037
0.000067
0.827942
-0.929506
1.259366
1.283409
1.215354
2.185655
-1.259046
-1.287478
-2.128775
-1.328814

-0.001274
-0.163869
-0.412749
-0.538784
-0.500272
-0.256754
-0.246327
-0.053305
0.524384
-1.204929
-0.067601
0.127629
0.586786
0.446265
0.541596
1.579065
-1.891695
-1.958612
-2.087859
-2.666677
-0.111797
0.984222
-0.745647

-0.040405
-0.042232
-0.217852
-0.148307
-0.272425
-0.195521
0.511874
-1.232832
0.035268
0.122551
0.100973
0.243477
0.919018
0.896268
0.817389
1.889338
-1.580899
-1.645503
-2.390798
-1.724507
0.760600
0.101682
-0.983217

0.081988
0.038078
0.047164
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-2.032137
-3.770465
-3.623237
-4.470635
-2.329053
-1.741629
-1.085028
-2.523908
-1.137120
-4.466020
-4.509267
-5.489579
-3.925181
-4.540622
-5.565242
-4.584929
-4.053055

0.387800

0.403754

0.351688
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24505

-0.003517
-0.516835
-1.786839
-3.056859
-2.865442
-3.664158
-3.664270
-1.786076
-0.515614
-0.000847
0.721703
0.514627
-0.802759
0.418109
1.373450
2.016166
0.799122
2.017059
1.012752
-3.055275
-3.663123
-3.662619
-2.862747
0.718830
-0.806189
0.511767

TTTTITZITQOIZITITOQONTIIQOQOQITITOOO0

[N}
N

¢-1,2,3,5,5-CsH(CHs)s = ¢-2,3,4,5,5-CsH(CH;),

0.013057
1.265923
2.534770
2.864210
3.487519
2.538729
1.265765
-0.003866
-0.610700
-0.611043
0.186511
3.048595
3.670811
3.671327
2.236748
4.366935
4.988065
3.747486
5.032046
4.366806
3.747266
4.987952
5.031895
0.243524
-0.599242
-0.599032

TECICIITQOINIITDIOQOIZITIZIQZZZI T OO0

,5-CsH(CHj;)s

-2.100610
-0.616024
0.885463
1.560490
1.236640
2.612723
2.742458
3.370904
2.797959
-1.144223
-2.236561
-0.764747
-0.829895
-1.064716
-0.684110
-2.155923
-0.693613
-1.000660
0.507233
0.562704

0.002477
1.406828
1.851566
1.057663
-0.015246
1.296245
1.287444
3.335840
3.779266
5.183075
5.344990
5.405036
5.912280
2.592563
2.591605
1.708391
2.591530
3.474176
2.592621
4.131058
3.900943
3.894064
5.203772
-0.159575
-0.725808
-0.220726

-0.018170
0.800582
0.368595

-0.664333
1.535679
2.722872
2.284247
3.078827
2.843902
2.844491
4.151817
4.127171
4.321120
4.320050
4.854573
1.529391
0.630355
1.550443
2.397625
1.530794
1.552824
0.631801
2.399059

-1.083994
0.201448
0.200410

0.088841
-0.009505
-0.052540
-0.098946
-0.025293
-0.051331
-0.916626
-0.098446

0.841389
-1.275190
-1.259920
-1.335413
-2.170086

1.243603

1.219171

1.294666

2.147323

0.125782
-0.801979

0.956038

-0.022157
-0.007345
-0.001807
0.002990
0.007085
0.881307
-0.877611
-0.002386
-0.008274
-0.024172
0.781785
-0.964792
0.094151
-0.015832
-1.215592
-1.206217
-2.145823
-1.206912
0.909954
0.001832
-0.878379
0.880549
0.004713
0.783954
0.096678
-0.962587

0.000823
0.000485
0.000826
0.001412
0.000245
-0.000466
-0.000324
-0.000846
-0.880442
0.878670
-0.001163
-0.001167
0.878857
-0.881060
-0.001852
-1.260323
-1.287802
-2.159751
-1.272957
1.260907
2.160249
1.289437
1.272649
0.001479
0.880378
-0.879137
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26

c-1,2,4,5,5-CsH(CHs;)s = ¢-1,3,4,5,5-CsH(CH;),

-0.018907
-0.493026
-1.755377
-2.648650
-1.771075
-0.500274
0.000922
0.620508
0.620465
-0.817899
0.451869
1.329262
1.972977
0.708076
1.975024
1.329641
0.708726
1.973376
1.975396
-3.046553
-3.648756
-3.648777
-2.868753
0.595674
-0.863063
0.595277

TETTEIITQINITDTOQOINTIZIQOQIDIZIZIOOOTZ OO0

N
Nel

¢-1,2,3,4,5,5-C5(CH,)q
-0.061985
0.535171
0.431756
-0.312747
-0.816123
0.365211
-1.068515
1.199554
1.763204
2.625804
3.610407
2.179590
2.781060
1.397792
0.602092
0.297054
-0.293175
1.210560
2.654794
3.224334
2.385006
3.298365
1.276383
0.278547
1716164
1.877060
0.713454
-0.649323
-0.720320
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—_
~

-0.004731
1.411502
1.863629
1.248029
3.337923
3.783386
5.191531
5.393302
5.392413
5.911201
2.598914
2.595228
1.711546
2.595228
3.477178
2.596413
2.597245
1.712761
3.478395
4.122043
3.877750
3.878132
5.197296

-0.218934

-0.695666

-0.219793

-0.085772
0.954890
2.294008
3.122896
2.507594
3.801970
3.743136
2.907563
1.936365
2.060315
1.610349
1.546951
3.101932
0.584089

-0.253421

-1.206317
0.284242

-0.475953

-0.177211
0.415175

-1.128593

-0.398804
4.392235
4.821096
4.872349
4.665356

-0.707413
0.358744

-0.758095

¢-1-CsHy(CF3) = ¢-4-CsH,(CF;)

0.000000
0.858598
0.092258
-1.316724
-1.384453
-2.283363
-2.152697
0.452582
2.340586
2.821080
2.887389
2.820763
0.185430
0.185469

ToDTHHTODZIZIOO0OO000

—_
~

0.000000
-1.228604
-2.329368
-1.920248
-0.578739

0.021512
-2.605601
-3.349105
-1.183633
-0.533872
-2.405268
-0.529270

0.626023

0.625583

0.000698
0.000112
0.000077
0.000490
-0.000604
-0.000988
-0.001705
0.878392
-0.882035
-0.002052
-0.000577
-1.261589
-1.281871
-2.160480
-1.284074
1.260174
2.159252
1.281088
1.281639
-0.000797
-0.880697
0.879193
-0.001025
0.881054
0.001223
-0.879726

-0.046585
-0.938099
-0.863098

0.138243

0.883519

0.663984
-0.352999
-1.973050
-2.713640
-3.928141
-3.763171
-4.786282
-4.209595
-2.130136
-3.142992
-2.701950
-3.464666
-4.023784
-1.682018
-0.961769
-1.215487
-2.537763
-2.157146
-2.289566
-1.277775
-3.024329

0.413127

0.756995
-0.606658

0.000000
0.000066
0.000037
0.000129
0.000091
0.000147
0.000003
0.000047
0.000020
1.077527
-0.002631
-1.074749
0.880487
-0.880800
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¢-2-CsHy(CF3) = ¢-3-CsHs(CF;)

jmsgesgas BB B N NfsHo NoNo N N@!

14

0.000000
-1.435814
-2.206757
-1.373467
-0.086132

0.774204
-1.759990
-3.694529
-4.176970
-4.177225
-4.224843
-1.779380

0.533853

0.534031

¢-5-CsHs(CF3)

THTODEIIZITEIIZIOOO000

17

¢-1,2-CsHy(CFs),

i RNk No R R R NoNoNoNe!

17

0.000000
0.856904
2.033159
2.033109
0.856873
0.538221
2.861588
2.861745
0.538247
-0.215706
-1.344138
-2.065780
-1.239657
-2.065478

-0.008065
-1.426845
-1.424135
-2.584442
-3.762282
-2.541890
-2.541144
-0.042722

0.785851

1.865911

0.224483
-2.587739
-3.366246
-3.365498
-2.139105

0.199125

0.199733

-0.000000
-0.429976
0.666300
1.875929
1.499153
2.153158
2.885821
0.692921
1.335104
1.339382
-0.535894
-1.454453
-0.381105
-0.381259

0.000000
1.183021
0.736379
-0.736452
-1.183045
-2.208992
-1.349791
1.349670
2.208987
0.000022
-0.000023
1.079788
0.000333
-1.080188

=c-3 ,4—C5H4(CF3)2

0.000998
0.487318
1.830842
2.774402
2.154955
3.571855
3.574508
2.323114
1.268380
1.299671
3.370688
-0.460805
-0.324728
-0.322070
-1.728638
-0.623534
-0.621372

¢-1,3-CsHy(CF3), = ¢-2,4-CsH,(CF;),

TTHHHOTMTIHTOZOOZO00

17

0.000508
-0.395795
0.689829
0.706512
1.870581
1.496770
2.155181
3.269018
3.509088
3.509088
4.166400
-1.810861
-2.474237
-1.913765
-2.474237
-0.381667
-0.381667

¢-1,4-CsHy(CFs),

C
C
C
H

0.014578
0.006545
0.004125
0.007631

0.000460
-1.445993
-2.230552
-3.311904
-1.359871
-0.072477

0.784431
-1.873976
-2.638771
-2.638771
-0.883555
-1.899321
-1.442316
-3.231364
-1.442316

0.529773

0.529773

0.002185
1.416680
1.843328
1.216023

0.000000
-0.000139
-0.000248
-0.000156
-0.000065
-0.000026
-0.000110
-0.000078

1.077774
-1.075240
-0.002463
-0.000119

0.878455
-0.878264

0.000000
-0.368600
-0.828546
-0.828564
-0.368521
-0.254141
-1.155640
-1.155428
-0.254396

1.076328
-0.690847
-0.347749
-2.022806
-0.348347

-0.000002
0.000106
0.001762
0.002522
0.001351
1.080718

-1.073675
0.002847
0.001835
0.002247
0.004230

-0.001464
1.077529

-1.080658

-0.002870
0.876934

-0.878330

-0.000012
-0.000012
-0.000012
-0.000012
-0.000012
-0.000012
-0.000012
-0.000012

1.076419
-1.076442
-0.000012
-0.000012
-1.076355
-0.000012

1.076331
-0.880502

0.880479

-0.000214
-0.457721
-1.728938
-2.609265
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-0.004125
-0.006545
-0.014578
1.060276
-0.019007
-1.092937
-0.000000
0.882746
-0.882746
-0.007631
-1.060276
0.019007
1.092937

TN DEOQOTETO00

17

3.309952
3.736600
5.151095
5.429351
6.011039
5.417426
2.576640
2.581636
2.571644
3.937257
-0.276071
-0.857759
-0.264146

¢-1,5-CsHy(CF3), = ¢-4,5-CsH4(CF;),

-0.029794
-0.742339
-1.042543
-1.524680
-0.597011
-0.021462

0.399649
-0.720669
-1.019112
-2.020891
-1.360997

0.057299
-0.675790
-0.046713
-1.961426
-0.604921

0.994434

THHHOoOTmTHIHT O DO OO0

17
¢-2,3-CsHy(CFs),
-0.034145
-0.032503
-0.005008
0.057901
-0.228899
1.277300
-0.807233
0.007316
-0.006412
-0.004028
-0.016645
-1.218087
0.876816
0.262672
-0.044769
0.834415
-0.921559

asgeses B BN Ho N HoNo R R R NoNoNoNQ!

17
¢-2,5-CsHy(CF3),
-0.034114
-1.411106
-1.519575
-2.728940
-2.462508
-3.167386
-3.737336
-0.262152
0.618903
1.637363
-0.102863
-2.164981
0.729657
1.955303
0.876896
0.100537
-0.100984
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17
¢-5,5-CsHy(CFs),
c -0.059324
c -1.350521
C -2.294759

-0.072566
0.157712
-1.021872
-1.154719
-2.104431
-1.575652
-2.100586
-3.157257
1.497444
2.132043
1.401958
2.296773
0.592103
0.229370
0.259396
1.924386
0.319007

-0.000969
-1.175926
-0.736949
-1.613240
-2.884624
-1.608164
-1.219268
0.737146
1.174909
2.209637
1.614212
1.611383
1.219005
2.884895
-2.210956
-0.014031
0.011461

=c-3 ,5—C5H4(CF3)2

0.025243
0.251131
1.545160
2.210786
2.782337
3.186935
1.353468
2.255606
1.379842
1.573569
3.310383
-0.515228
-1.063193
-1.216061
-0.802177
-2.242898
-0.296974

0.019948
-0.766393
0.021594

-1.728938
-0.457721
-0.000214
0.757043
-1.023461
0.756294
0.491205
1.140938
1.140938
-2.609265
0.757043
-1.023461
0.756294

0.033907
1.341939
1.900605
2.859529
1.012825
-0.074807
-0.920027
1.223083
1.929942
1.304724
3.221568
1.853404
-1.166738
-2.295850
-1.299162
-1.082960
0.083375

0.000145
0.927996
2.193725
3.403008
3.093801
3.958009
4.345094
2.192759
0.926414
0.615161
3.402842
3.995374
4.317860
3.084213
0.618004
-0.668614
-0.643149

0.096044
0.659368
0.977441
1.540752
2.724498
0.729744
1.721775
0.693012
0.195318
-0.108264
0.869272
0.766914
0.819934
0.298291
2.120828
0.715060
-0.951250

0.023594
0.117735
0.640725
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-1.728042
-0.437840
0.263949
-2.283060
-3.321089
-1.434853
1.026296
2.158000
0.616067
1.324661
0.384194
1.476801
0.654405
-0.579869

T OTMHETI QDT D TE OO0

20

1.352499
1.376889
2.194384
2.176023
-0.261450
-1.794922
-0.629533
0.081712
-0.723760
-1.864243
0.147378
0.906900
-1.042633
0.711343

¢-1,2,3-CsH;(CF3); = ¢-2,3,4-CsHs(CF3)s

-0.120572
-0.084606
-0.046778

0.003697

1.213506
-0.877857
-0.284302
-0.054607
-0.104022
-0.148489

1.026520
-0.449993
-1.074089
-0.052679

0.407061
-1.283939

0.722879
-0.093320

0.736496
-1.017955

IS IZmmTmATmmAQQTmTmAQQQQ

20

0.029327
1.188084
0.739602
1.616659
1.619653
1.222232
2.883995
-0.733716
-1.153672
-2.558174
-3.182978
-2.536640
-3.304038
-1.588928
-2.815107
-1.708523
-1.050420
2.225362
0.023892
0.034273

¢-1,2,4-CsH;(CF3); = ¢-1,3,4-CsH3(CF)s

0.039008
0.047965
-0.065127
-0.089615
-0.165199
-0.098531
-0.175715
0.438525
-1.443985
0.403868
-0.312238
0.860359
-1.155155
-0.787085
0.172196
1.316013
0.152545
-0.827531
0.960904
-0.792918

ToDHEHETmOITT O TO00ZZ 000

20

0.012257
1.163067
0.733039
1.339430
-0.729433
-1.159699
-2.564399
-2.654129
-2.951674
-3.439947
-1.556508
-2.055945
-2.575609
-0.801224
2.578867
2.779664
3.427853
2.918684
-0.046312
0.068448

¢-1,2,5-CsH;(CF3); = ¢-3,4,5-CsHs(CF3)s

-0.011661
0.041426
0.004107
0.027524

-0.067479

-0.079521

-0.198958
0.995269

-0.904184

-0.824544

-0.131900
0.668624

-1.373181
0.252925
0.116201
1.189026

[oR==Re R Re NN R R NoNoNoRsNoNoRe!

0.024163
1.185387
0.732887
1.317836
-0.735236
-1.169935
-2.577294
-3.120533
-2.604370
-3.365268
-1.561448
-2.625511
-1.987052
-0.822500
2.212469
0.016010

0.927975
0.580313
0.659312
1.355542
0.829371
-0.201720
0.889733
0.888183
2.156577
0.473879
-1.438509
-1.564304
-1.983848
-2.169677

-0.055847
-0.993466
-2.255955
-3.469234
-4.038455
-4.394479
-3.146620
-2.249014
-0.974017
-0.445737
-0.565030

0.863896
-1.052197
-3.485767
-3.235281
-3.990806
-4.431431
-0.691151

0.628333

0.573548

-0.057851
-1.011953
-2.275510
-3.169764
-2.250647
-0.979799
-0.466160

0.723465
-0.282549
-1.287222
-3.496536
-3.898557
-3.325343
-4.496860
-0.568994

0.104431
-1.598693

0.260043

0.532248

0.654895

-0.070359
-1.024668
-2.282852
-3.190614
-2.257450
-0.988380
-0.487897
-0.233083

0.652513
-1.364228
-3.514998
-3.460752
-3.764194
-4.565770
-0.698512

0.865100
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1.130801
2.339528
1.227186
-0.901949

T

20

-0.995902
-0.084579
1.153686
0.067240

¢-1,3,5-CsH;(CF3); = ¢-2,4,5-CsHs(CF3)s

-0.040668
-0.021259
-0.085272
-0.119786
0.903764
-1.245588
-0.057107
-0.129735
-0.082906
-0.113642
1.082457
-0.980823
-0.481546
-0.201203
0.032299
1.136926
1.058968
2.303684
1.149216
-0.943733

THHHOoODDTEHETOOOTmTmTTH OO0

20
c-1,4,5-CsH;3(CF3);
0.029628
-0.089404
-0.217586
-0.283795
-0.220645
-0.094290
-0.031832
0.945055
-1.175077
0.208028
-0.289462
-0.020955
0.956791
0.222184
-1.162432
1.014644
-0.995632
-2.244930
-0.846086
-0.841592

TmTHmH OO TTTITOO0O0ZZ 000

20

0.014531
1.199385
0.756837
1.598913
1.305971
1.385915
2.900935
-0.711229
-1.154642
-2.585506
-3.010685
-2.773364
-3.379666
-1.320008
2.226723
0.014458
-1.004717
-0.072958
1.147120
0.031971

-0.000227
1.168515
0.728555
1.351553

-0.737671

-1.172623

-2.607397

-2.813539

-3.027553

-3.396109

-1.364257
2.604814
2.810808
3.387868
3.032169

-0.001217
0.004388
0.005969

-1.071154
1.082711

¢-1,5,5-CsH;(CF3); = ¢-4,5,5-CsHs(CF)s

-0.003524
-0.567293
0.431718
0.331297
1.712722
1.495044
2.583482
2.696554
2.388155
3.765593
2.688352
-1.629973
-0.417711
0.057471
0.035644
-1.749245
-0.541848
-0.025149
-0.261087
-1.872556

TmTHmHaOTMTTTHT O OO0OO0Z 000

20

¢-2,3,5-CsH;3(CF3);
C -0.066028
C -1.566210
C -1.950035

0.012506
-0.006501
0.047462
0.055523
0.094072
0.069994
0.059181
-1.132104
0.970411
0.322668
0.138563
-0.045671
-1.271802
-1.320030
-2.342370
-1.371035
1.267743
2.366694
1.286991
1.342832

0.054318
0.108452
1.389051

1.732975
0.197338
1.572965
0.569132

-0.085855
-1.013750
-2.273482
-3.505208
-4.318333
-4.201986
-3.219319
-2.298808
-1.037669
-0.616236
-0.191386

0.389570
-1.627363
-3.189982
-0.683037

0.874223

1.732482

0.234502

1.591082

0.538189

-0.075235
-1.023238
-2.280891
-3.161788
-2.277665
-1.018086
-0.606352
0.287460
-0.052787
-1.661195
-3.155813
-0.617820
0.275084
-1.676123
-0.066120
0.409325
1.049988
0.583688
1.828132
1.823392

0.014313
1.424919
2.308429
3.384231
1.591000
0.271374
-0.753904
-1.356180
-1.712122
-0.180860
2.055102
1.614470
-0.722674
-1.964244
-0.069053
-0.792185
-0.704893
-0.153321
-2.003324
-0.583409

-0.055124
-0.130208
-0.122959
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-3.373596
-3.723627
-3.576247
-4.207209
-0.756332
0.344243
1.367519
-0.760772
0.448519
-1.093236
-1.633877
-2.209477
0.250209
0.561407
1.896190
0.150717
0.249892

mTHHmAZZTEHMTMAZIOQ"ETEA

20

1.853659
2.307799
2.843387
0.854595
2.258688
1.500302
1.846589
3.756045
4.244186
4.218510
4.261087
-0.758987
-0.434178
-0.741796
-0.743392
-2.015624
-0.246092

¢-2,5,5-CsH;(CF3); = ¢-3,5,5-CsHs(CF)s

0.064689
1.331342
2.369154
3.809790
3.966890
4.428226
4.451347
1.910803
0.575720
-0.081762
2.568722
1.348013
-0.763568
-1.161740
-1.850075
-0.035510
-0.736975
-1.134979
0.014245
-1.821283

T OTTHTT O T D OOQTmTmTIaOO000

23
c-1,2,3,4-CsHy(CF3)s
-0.000396
-0.895909
-0.511395
0.877757
0.810917
1.655152
1.481190
-1.711349
-2.844931
-2.369524
-3.175484
-4.410190
-3.272940
-2.604789
-4.271602
-4.866283
-4.297666
-5.006094
-1.739861
-1.730078
0.140407
-0.507709
1.213395

ol N el R N N K N o Ne N R i Re-Ro No No e

23

¢-1,2,3,5-CsHy(CFs); = ¢-2,3,4,5-CsHy(CFs),

-0.000151
-0.899618
-2.119017
-2.855019
-3.583385
-2.024263
-3.689203
-2.674116
-1.562087
-0.549944

aocoaommEaOaan

-0.015447
-0.048469
0.009337
0.002939
-0.068964
1.112404
-1.038708
0.083122
0.070095
0.111247
0.137889
-0.108749
1.229760
1.218645
1.330085
2.332278
-1.308961
-1.448731
-2.368392
-1.345716

0.000767
-1.208854
-2.494817
-3.071688
-4.372754
-2.475523
-2.993945
-3.380950
-2.411805
-1.155786

0.117043
-0.089947

0.622695

1.037846
-2.889323
-2.686471
-4.211324
-2.304158
-4.008414
-4.069051

0.573938

0.909644
-0.323370

0.000134
-1.010237
-0.781314

0.525715

0.788514

1.548885

0.481220
-2.066657
-3.046376
-2.429933

-0.104841

1.104379
-0.979269
-0.412588
-0.082317
-0.055966
-0.034968
-0.116042

0.181234
-1.325283

0.761871
-0.165398

0.875865
-1.182898
-1.078049
-1.150449
-2.381466

0.027837
-0.799389
0.036458
-0.356172
-1.679090
0.071398
0.191065
1.435426
1.451821
2.308027
2.291623
-1.878153
-0.321156
-1.595012
0.447039
-0.136701
-0.178105
-1.444351
0.126839
0.598828

0.000636
-0.069437
-0.125671
-0.156721
-0.481654
-1.060073

1.030908
-0.150756
-0.111958
-0.081500
-0.069428
-0.526287

1.160786
-0.851378
-0.116467
-1.293580

0.117035

0.829029
-1.049918

0.703179
-1.195349

0.838132

0.445192

0.000147
-0.669961
-1.179492
-1.295116
-0.209505
-1.496284
-2.343882
-1.735628
-1.506627
-0.889416
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¢-1,2,4,5-CsHy(CFs); = ¢-1,3,4,5-CsHy(CFs),

el le s N sl le - Noleslic-Re-Re-No o Re Be- R -No No No No RO KO

23

¢-1,2,5,5-CsHy(CFs); = ¢-3,4,5,5-CsHy(CFs),

Sl Rl e He N el R - Ho Nl No No No Re R e Ro No Xo Ko

23

¢-1,3,5,5-CsHy(CFs); = ¢-2,4,5,5-CsHy(CFs),

il ResNoNoNNoNoRoNo KO

0.740004
0.819740
1.792170
0.849755
-1.606593
-3.949322
-4.950683
-4.331920
-3.763097
-2.919711
-0.705547
0.797710
0.772303

-0.000152
1.451425
2.437832
3.713176
3.495095
4.516333
5.685550
4.729680
4.101591
2.013600
1.443786
0.137073
2.034587
1.616131
1.796997
5.030795
5.824315
5.684222
4.815301
2.336340
-0.668434
-0.160801
-0.582148

-0.007684
-1.342635
-2.216662
-2.060602
-2.530780
-0.776827
-2.719128
-3.436026
-3.064183
-1.861199
-1.331378
-3.721465
-4.690866
-4.967187
-5.751565
-4.514294
-3.694803
-2.534896
-4.395174
-4.379028
-0.069326

0.396651

0.930676

0.000533
-1.125974
-2.414438
-3.235839
-2.462593
-2.768186
-1.010879
-0.252558

1.034447
-0.337988
-0.790519

-3.103381
-4.303309
-2.383452
-3.296081
-4.088409
-2.528779
-1.669801
-3.714885
-2.667719
-1.966981

0.918337
-0.602499

0.624745

0.000540
0.352687
-0.508155
0.217936
1.507375
2.591801
2.090252
3.286196
3.448288
1.731545
2.775719
2.938303
3.958194
2.415278
2.088877
-0.466775
0.257613
-0.722805
-1.639456
-1.567491
0.368982
-1.319249
0.599639

-0.002877
-0.060364
0.938633
2.359909
2.521897
2.724164
3.203534
0.383667
-1.072404
-1.307174
-2.248103
-1.769585
0.477149
1.732256
-0.025272
-0.219406
1.024874
1.264954
0.186014
2.160155
0.682155
-1.245625
0.546209

-0.000337
-0.979633
-0.626964
-1.833171
-2.915586
-3.945276
-2.491886
-2.907130
-2.583606
-4.226633
-2.307211

-0.519007
-1.105759
-0.921151
0.796138
-1.788794
-1.034056
-1.216950
-1.522131
0.279019
-2.799201
0.659094
0.884101
-0.889929

-0.002743
-0.082616
-0.351983
-0.332379
-0.035966
0.162763
0.562722
-0.955931
1.104562
0.146354
-0.812752
-0.598997
-0.635763
-2.084571
1.160764
-0.591853
-1.377904
0.542831
-1.203108
-0.540881
-1.100125
0.136948
1.043815

0.016266
-0.685401
-0.867387
-0.399804

0.840646
-0.398907
-1.196419
-1.591486
-1.791894
-1.268043
-1.246688
-2.289833
-0.702879
-0.361771
-1.338823

0.419648
-2.976979
-3.588371
-3.748377
-2.913502

1.156452

0.314754
-0.755263

-0.009398
-0.137546
-0.167411
-0.332570
-0.404210
-0.522415
-0.278424
-1.553884
-1.504866
-1.742013
-2.615791
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¢-1,4,5.5-CsHy(CF5),

23

¢-2,3,5,5-CsHy(CF3)4
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¢-1,2,3.4,5-CsH(CFy)s

[el=-Nolci N _NoNoNoNo o Ke)

-0.417176
-0.991443
-0.657800

0.894776
-4.728071
-5.141595
-5.236260
-5.249830
-2.796782

0.723281
-0.478043

0.834461

0.050990
-1.058446
-2.335017
-3.187243
-2.433817
-3.023479
-2.984458
-2.411838
-4.315508
-0.962076
-0.146736

1.160808
-0.368848
-0.514987
-0.347413
-1.184125
-0.083941

0.796517
-4.263289
-2.684361

1.180455
-0.320718

0.326491

-0.016989
0.388423
-0.152202
-0.020931
-1.157225
0.276682
0.942515
-0.931224
-0.870408
-1.333565
-1.644734
-2.456191
-0.780757
-2.380218
1.010063
-0.846034
-1.282374
-1.911571
-0.139140
1.223997
1.913787
0.888586
2.034791

-0.062669
-0.752691
-0.214642
-1.224892
-2.363354
-3.663270
-3.540392
-4.118445
-4.593060
-2.191265
-2.348551
-3.178747

-3.172266
-2.676977
-4.486793
-3.005803
-1.807661
-1.052315
-3.029942
-1.280662

0.381382

0.078278

1.223300
-0.322148

-0.011413
-1.000846
-0.621733
-1.800470
-2.903980
-4.274114
-4.662895
-5.206188
-4.260344
-2.524798
-3.002962
-2.847091
-4.296412
-2.321818
-3.089335
-2.894802
-4.387860
-2.466676
-1.782502

0.400964
-0.348570

1.192794

0.140745

0.064302
1.415067
2.363847
3.837275
4.350434
4.491224
4.085435
1.736834
0.409208
-0.326698
2.467131
1.643702
2.984670
3.470484
1.551128
-0.701534
-1.865842
0.019271
-0.945662
-0.729025
-0.027659
-1.890926
-0.981996

-0.059292
-1.321578
-2.529574
-3.402945
-2.714150
-3.166015
-3.353915
-4.289981
-2.219041
-1.319960
-0.564345
-0.996461

0.975933
2.072083
0.949219
1.081782
-0.405411
-1.430532
-0.561369
0.709269
-0.085051
-1.131915
0.242651
0.982930

0.035915
-0.192583
-0.302182
-0.451363
-0.444619
-0.636964
-1.916487

0.091078
-0.278237
-0.275251
-1.500335
-1.330180
-1.732280
-2.585276

1.027535

2.046648

0.941951

1.310412
-0.552189
-0.281488
-0.583089
-0.422179

1.336427

0.024837
-0.519217
0.246729
-0.000717
-0.480106
1.124980
-0.891934
1.337178
1.223851
1.865739
2.435823
3.104840
3.313323
1.950266
-1.392797
-1.019841
-0.540378
-1.370685
-2.122943
0.467281
1.367445
1.027298
-0.559613

0.350926
-0.112106
-0.321059
-0.959729
-1.112082
-1.733014
-3.048047
-1.187103
-1.556596
-0.560701
-1.339261

0.590714

S51



oo liesMies s Mesles @ NesHesles N Nes les e

[N}
N

—_
N
(3]
wn

24505

el oY e e o N e e o N N N NN - No N e N e R No No No RO )

26

c-1,2,4,5,5-CsH(CF5)s = ¢-1,3,4,5,5-CsH(CF;),

NN NN N N e N No Yo R iR Ro Ro No N -Ro o XO)

29

¢-1,2,3,4,5,5-C5(CF3)s

C
C
C
C

-3.691528
-2.568441
-4.182413
-0.959269
-1.861827
0.243074
-0.986333
1.202042
1.734231
1.223894
1.976509
-0.822553
0.159229
1.107081

,5-CsH(CF3)s = ¢-2,3,4,5,5-CsH(CF5),

-0.092753
-0.410507
-1.498348
-2.134544
-3.036618
-2.753100
-1.226295
-2.013515
-1.223947
-1.334979
-3.242538
-3.065105
-4.287367
-3.554533
0.388859
-0.411844
1.255098
1.080907
-0.099811
-0.407132
-1.027127
1.068989
1.242124
1.161705
1.512959
2.255886

0.191528
1.200350
1.760876
1.550726
2.706435
2.732937
3.613270
3.064756
4.791749
3.852896
1.730717
0.611915
-0.134847
-0.175057
1.140035
2.380284
3.557141
1.601197
2.565071
3.491295
3.576091
2.880958
4.723710
-0.749979
0.764671
-0.412805

0.039312
-1.061197
-1.069125
-2.236961

-2.115166
-0.343767
-0.234185
-4.831152
-5.264941
-4.930091
-5.642818
-2.947706
-2.166847
-4.200953
-2.885402

1.000586
-0.034274

0.099159

0.072531
-0.644791
-1.406987
-2.319611
-1.664061
-3.332627
-2.841007
-1.217110
-0.368856
-0.027334
-1.843362
-3.136526
-1.727381
-1.233705
-0.498951
-0.470264
-1.500635

0.641518

1.621060

2.148603

2.013533

2.129443
-0.433591
-1.737298

0.204231
-0.249134

-0.214491
0.557500
1.679141
2.158942
2.187189
1.378752
1.585070
2.436107
2.090054
0.442002
0.240792
0.332494

-0.763495
1.377682
0.497776

-1.165951

-1.136295

-2.046295

-1.608924
3.456163
4.204894
4.185457
3.193224

-0.771281

-1.180284
0.610695

0.002214
0.809229
2.131346
2.494564

1.110595
1.582313
0.169773
-1.369319
-2.244527
-1.942590
-0.313355
-0.006504
0.930984
0.451072
-1.088888
0.038516
1.659760
-0.273546

0.065209
1.369351
1.194360
2.219061
2.947472
1.609596
3.039911
-0.178990
-0.835092
-1.853862
-0.777723
-1.047519
0.045288
-1.925559
2.642193
3.708023
2.798123
2.632077
0.158980
-1.030008
1.031276
0.522620
-0.524606
-0.786923
-1.663860
0.312584

0.174275
-0.634934
-0.180361

0.765088
-1.176547
-2.243224
-3.455770
-4.323252
-3.080167
-4.092669
-2.031168
-3.104478
-3.134146
-2.855357
-4.315818
-2.068399
-1.444377
-1.442618
-3.304985
-0.942017
-2.037455

0.001711
-0.509967
-0.584146

0.898120

1.038980

-0.019199
0.653347
0.857808
1.697950
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-2.969817
-4.326877
-4.228856
-5.167524
-4.883942
-2.292204
-1.869018
-1.768246
-0.684602
-2.737558
-3.216130
-4.007223
-2.504261
-3.978644
-2.429971
-1.474309
-2.340133
-3.599222
-0.147843
-0.825845

0.297526

0.901372
-0.157573

0.097063

1.225554

THEHTET AT AT T AT AT AN

11
c-1-CsHsF = ¢-4-CsHsF
0.000357
1.095421
-0.339979
-0.546302
-0.356926
-1.283219
-1.800202
-1.296816
-0.556313
-0.297908
-1.806653

TTHOOQOZOQOZDOQOZTO

11
¢-2-CsHsF = ¢-3-CsHsF
0.000980
1.096649
-0.333993
-0.543959
-0.352775
-1.281760
-1.809548
-1.259359
-0.532307
-0.354899
-1.913258

TZDOQTZOIDOQZTO

11
c-5-CsHsF
0.001413
1.094225
-0.573442
-0.399404
-1.237778
-1.712263
-1.237951
-0.573794
-0.400064
-1.712599
-0.259224

eR=fsNoNoN:-NoN:-NoR:No

11
c-1,2-CsH,F, = ¢-3,4-CsH,F,
-0.000612
0.548599
1.883006
2.330489
1.249204
1.240745
3.369967
2.719909
-0.228943

ERcR-R-loNoNoNoNe!

1.401626
1.353241
1.625251
2.225184
0.149716
0.183949
-0.836390
-2.073460
-0.472220
-0.845878
-0.464452
0.478306
-0.979275
-1.427459
3.883433
4.114573
4.812507
4.026829
3.167969
3.863177
4.018023
2.626891
-1.304998
0.246678
0.282262

0.000158

0.014289

1.041071
-0.763781
-0.499078
-1.794750
-2.517964
-1.813522
-0.778054
-0.416377
-2.526499

0.001403

0.021371

1.044784
-0.760289
-0.493221
-1.792361
-2.530779
-1.760643
-0.743951
-0.496275
-2.675426

0.000824
-0.117672
-0.731399
-0.431868
-1.802831
-2.560416
-1.803426
-0.732310
-0.433572
-2.561494

1.358970

0.000324
-1.385465
-1.343444

0.048655

0.842152

1.921795

0.344650
-2.377557
-2.465049

1.939189
2.625199
3.924410
2.069437
2.496015
1.310153
2.418143
1.956951
2.916066
3.424764
0.226858
-0.291566
-0.771199
0.721027
2.272815
3.176576
1.323239
2.880672
0.246611
-0.670177
1.169736
-0.356303
0.148140
-1.326229
0.519519

-0.000133
0.020898
0.021049

-1.175147

-2.204938

-0.730169

-1.346094
0.741306
1.145323
2.403595
1.371512

-0.000248
-0.014363
-0.014505
-1.178013
-2.207546
-0.743904
-1.330616
0.717326
1.188995
2.223786
1.437336

-0.000008
0.000098
-1.186286
-2.209531
-0.742909
-1.351841
0.741144
1.185547
2.209075
1.349352
0.000469

-0.000004
0.000064
0.000045

-0.000066

-0.000063

-0.000118

-0.000112
0.000091
0.000139
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H
H

11

c-1,3-CsHyF, = ¢-2,4-CsH,F,

=sgesRe R B HoNoNoNoNe!

—_
—

-0.620056
-0.620016

-0.000920
0.472578
1.803598
2.282118
1.293701
1.386976
3.588906
2.415908

-0.401939

-0.613753

-0.614172

c-1,4-CsH,F,

=sgesRe BB NoNoNoNoNe!

11

c-1,5-CsHyF, = ¢-4,5-CsH,F,

ER=Re Rl loNoNoNoNe!

11

-0.000086
0.582070
1.915733
2.352383
1.258791
1.202560
3.375717
2.566545
-0.216599
-0.612689
-0.612643

0.000000
0.570839
1.898377
2.313374
1.246392
1.226713
3.345882
2.554570
-0.241063
-0.542155
-0.882691

c-2,3-CsH4F,

sgesgaBo R Bl oNoNONONS!

11

¢-2,5-CsHyF, = ¢-3,5-CsH4F,

sl s iesii Bl o NoNONONQ!

11

-0.002164
0.521760
1.853008
2.285321
1.226690
1.233347
3.573547
2.735923

-0.081793

-0.623827

-0.623783

-0.001751
0.540906
1.872003
2.268386
1.222794
1.216187
3.551492
2.571824

-0.094019

-0.900044

-0.536161

c-5,5-CsH4F,

C

C
C
C

0.000550
0.535529
1.864335
2.306546

0.188160
0.188251

0.000529
-1.417118
-1.513486
-0.128788

0.769482

1.843394

0.130519
-2.401504
-2.418809

0.204590

0.205267

0.000038
-1.378834
-1.366005

0.046045

0.809516

2.141895

0.389469
-2.227152
-2.446829

0.189436

0.189543

0.000000
-1.395154
-1.380712

0.045379

0.848109

1.927152

0.363173
-2.236639
-2.443263

0.149818

0.240093

0.000628
-1.410152
-1.338903

0.059064

0.869354

1.947997

0.378550
-2.329861
-2.304142

0.192853

0.192958

0.000276
-1.412009
-1.365801

0.056041

0.875652

1.953481

0.396669
-2.187937
-2.285118

0.253691

0.155166

-0.000192
-1.418245
-1.359960

0.070083

-0.883416
0.883418

0.000012
-0.000628
-0.001082
-0.000473
-0.000005

0.000366
-0.000661
-0.001636
-0.000806

0.884036
-0.883567

0.000002
0.000074
0.000037
-0.000042
-0.000077
-0.000161
-0.000079
0.000072
0.000160
-0.886689
0.886704

0.000000
0.032615
-0.033581
-0.031675
0.035673
0.061734
-0.080924
-0.077952
0.064318
-0.942534
1.030215

0.000002
0.000077
0.000022
-0.000029
-0.000080
-0.000146
-0.000063
0.000052
0.000144
-0.880917
0.880930

0.000718
-0.036330
0.036119
0.028191
-0.043607
-0.065907
0.090650
0.086143
-0.073127
-1.018482
0.947163

0.000001
0.000064
0.000045
-0.000006
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1.242618
1.197653
3.341780
2.542705
-0.110703
-0.784499
-0.784525

2 lieeJenfianfianfiasi@)

11

0.868318
1.947095
0.381853
-2.201823
-2.283196
0.242603
0.242493

c-1,2,3-CsH;3F; = ¢-2,3,4-CsH;F;

-0.001571
0.547992
1.880767
2.291770
1.235200
1.240687
3.577487
2.740397

-0.233972

-0.621242

-0.621286

=R R Re N oo NoNoNe!

11

0.000758
-1.387258
-1.354690

0.051875

0.864626

1.942523

0.372659
-2.360142
-2.459055

0.175037

0.174936

c-1,2,4-CsH;3F; = ¢-1,3,4-CsH;F;

-0.000514
0.583370
1.916296
2.316829
1.243306
1.205178
3.590844
2.591439

-0.215112

-0.616440

-0.616489

=g Raie BN o o NoNo e

11

0.000167
-1.378934
-1.372607

0.041126

0.832090

2.161591

0.414345
-2.214179
-2.442257

0.175790

0.175693

c-1,2,5-CsH;3F; = ¢-3,4,5-CsH;F;

-0.000632
0.543807
1.870954
2.322014
1.251751
1.225880
3.363405
2.716204

-0.247420

-0.546291

-0.867103

ER-eRepslcloNoNoNoNe!

11

0.000373
-1.400235
-1.351427

0.054323

0.849241

1.927860

0.340855
-2.370136
-2.461478

0.159565

0.267645

c-1,3,5-CsH;3F; = ¢-2,4,5-CsH;F;

-0.000634
0.573011
1.900140
2.274458
1.231927
1.231102
3.555031
2.584531

-0.239877

-0.562842

-0.868827

R ReheRoloNoNoNoNe!

11

c-1,4,5-CsH;F;
0.001132
0.582161
1.909355
2.349672
1.266287
1.192754
3.375011
2.566502

-0.226143

-0.841878

-0.552035

=R RNl NoNoNoNoNe!

—_
—

-0.000035
-1.399015
-1.390590
0.039391
0.865157
1.942661
0.379636
-2.223656
-2.440317
0.147742
0.213077

-0.000367
-1.391960
-1.370513
0.053382
0.820287
2.144535
0.388436
-2.225952
-2.443486
0.260427
0.170699

-0.000057
-0.000123
-0.000026
0.000077
0.000112
1.086845
-1.086848

0.000002
0.000069
0.000032
-0.000038
-0.000078
-0.000145
-0.000079
0.000066
0.000148
0.885244
-0.885228

-0.000001
0.000072
0.000042

-0.000042

-0.000074

-0.000158

-0.000087
0.000082
0.000157
0.887340

-0.887325

0.001344
-0.039308
0.022354
0.027871
-0.029783
-0.063049
0.070913
0.078864
-0.054182
0.939657
-1.034724

-0.001876
0.025500
-0.023746
-0.015908
0.035598
0.048012
-0.069100
-0.059634
0.057332
-0.931575
1.045962

-0.002342
0.025667
-0.024027
-0.023998
0.025670
0.048603
-0.063950
-0.063599
0.048941
1.049049
-0.933251
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o

0.002124
0.567933
1.891839
2.306726
1.248071
1.213979
3.341824
2.555895
-0.257503
-0.782373
-0.782312

R R cloNoNoNoNe!

11

c-2,3,5-CsH;F;

-0.002425
0.514820
1.838689
2.275527
1.225747
1.209243
3.560441
2.727757

-0.107294

-0.876677

-0.547635

e e e Rl o NoNoNo X!

11

-1,5,5-CsH;sF; = ¢-4,5,5-CsH;F;

-0.001040
-1.413352
-1.390879
0.045875
0.854131
1.932714
0.357798
-2.241456
-2.442937
0.211525
0.211647

0.000706
-1.418635
-1.342449

0.070102

0.880314

1.958039

0.373749
-2.318519
-2.298816

0.271342

0.169108

c-2,5,5-CsH;3F; = ¢-3,5,5-CsH;F;

-0.000017
0.510375
1.832980
2.313280
1.247545
1.197713
3.357605
2.706256

-0.119131

-0.778044

-0.777978

R R R icloNoNoNoNe!

11
c-1,2,3,4-CsHyF,
-0.001274
0.555159
1.886351
2.321118
1.242999
1.196541
3.597880
2.748972
-0.231703
-0.610157
-0.610117

TTHHHTOO0O000

11
c-1,2,3,5-CsHyFy =
-0.001365
0.543184
1.869243
2.282035
1.234669
1.222243
3.564839
2.739118
-0.254818
-0.566619
-0.853573

EREeEC R Rl oNoNoNoNe!

11

c-1,2,4,5-CsHyFs =
0.000500
0.584288
1.910747
2.311538
1.247503
1.194954
3.583134
2.594659

=R R NoNoNoNoNe!

0.000163
-1.420565
-1.328678

0.079661

0.872009

1.950670

0.357089
-2.323704
-2.295129

0.261005

0.261126

0.000385
-1.390214
-1.353601

0.052365

0.834066

2.159879

0.391029
-2.353931
-2.458319

0.188627

0.188730

c-2,3,4,5-CsHyF,

0.000497
-1.404870
-1.365777

0.055387

0.870286

1.947710

0.360028
-2.354826
-2.456150

0.157576

0.238925

c-1,3,4,5-CsHyF,

-0.000364
-1.395649
-1.381425
0.045776
0.840573
2.163897
0.404029
-2.215539

0.000002
0.000067
0.000025
-0.000051
-0.000083
-0.000149
-0.000091
0.000053
0.000149
-1.086334
1.086359

-0.000757
0.038375
-0.019163
-0.019172
0.038040
0.063997
-0.073719
-0.074026
0.064334
1.033600
-0.937102

0.000001
0.000062
0.000014
-0.000052
-0.000089
-0.000152
-0.000083
0.000051
0.000130
-1.085824
1.085846

0.000002
0.000072
0.000040
-0.000047
-0.000074
-0.000155
-0.000091
0.000082
0.000154
-0.889312
0.889321

-0.001705
0.030462
-0.012691
-0.012346
0.029029
0.048772
-0.059279
-0.058389
0.047658
-0.927344
1.052364

0.002450
-0.017201
0.017594
0.011250
-0.032584
-0.035134
0.061851
0.047683
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F -0.226448
F -0.839591
H -0.564636

11
c-1,2,5,5-CsHyFy =
0.001580
0.551142
1.879174
2.305353
1.244798
1.168864
3.579836
2.582432
-0.091107
-0.771761
-0.771809

Rl io o NoNoNoNe!

11
c-1,3,5,5-CsHyFy =
0.001789
0.524638
1.848360
2.352955
1.270579
1.167693
3.391220
2.718508
-0.096939
-0.760037
-0.760099

Rl RN oNoNoNoNe!

11
c-1,4,5,5-CsHyF,
0.003592
0.580198
1.903828
2.346594
1.272482
1.182836
3.375321
2.568632
-0.237578
-0.764240
-0.764298

R Rio il oNoNoNoNe!

11
c-2,3,5,5-CsHyF,
-0.000899
0.509348
1.829831
2.270183
1.226114
1.190503
3.554118
2.724267
-0.128333
-0.783201
-0.783255

R Ee s Rl oNoNoNoNe!

11
c-1,2,3,4,5-CsHF5
-0.000064
0.554006
1.879455
2.318300
1.249428
1.183629
3.593948
2.751310
-0.244872
-0.819667
-0.573284

THHHTTOQQ00

11

-2.439276
0.227062
0.169973

c-3,4,5,5-CsHyF,
-0.000499
-1.415563
-1.353801
0.070305
0.864518
2.180419
0.418055
-2.174508
-2.282920
0.246615
0.246486

c-2,4,5,5-CsHyF,
-0.000166
-1.412471
-1.311141
0.087797
0.849538
2.160243
0.380054
-2.305540
-2.292315
0.282471
0.282343

-0.001133
-1.405718
-1.373066
0.058638
0.832788
2.150342
0.385030
-2.223270
-2.442670
0.236432
0.236304

0.000270
-1.427277
-1.345942

0.077966

0.890538

1.967819

0.370738
-2.312450
-2.296258

0.242230

0.242109

0.000019
-1.403243
-1.358599

0.060467

0.845544

2.164475

0.381060
-2.343439
-2.454785

0.253752

0.177100

c-1,2,3,5,5-CsHFs = ¢-2,3,4,5,5-CsHF,

C 0.000843
C 0.538236
C 1.860845

-0.000505
-1.422788
-1.375355

-0.045729
-1.058731
0.925757

0.000001
0.000076
0.000031
-0.000053
-0.000077
-0.000155
-0.000104
0.000059
0.000146
1.085619
-1.085612

0.000001
0.000068
0.000020
-0.000057
-0.000086
-0.000161
-0.000092
0.000063
0.000140
1.085123
-1.085109

0.000002
0.000071
0.000032
-0.000057
-0.000081
-0.000160
-0.000102
0.000065
0.000156
1.086124
-1.086106

0.000001
0.000069
0.000024
-0.000050
-0.000079
-0.000141
-0.000094
0.000053
0.000135
1.085336
-1.085321

0.000061
0.024770
-0.003995
-0.004059
0.024468
0.034215
-0.044717
-0.044968
0.034580
1.070633
-0.916614

0.000001
0.000064
0.000034
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C 2.273803 0.056226 -0.000063
C 1.233830 0.876042 -0.000076
H 1.206501 1.953294 -0.000133
F 3.555515 0.350612 -0.000110
F 2.739835 -2.352808 0.000071
F -0.273832 -2.456018 0.000143
F -0.781186 0.215271 1.084718
F -0.781238 0.215156 -1.084701
11

¢-1,2,4,5,5-CsHFs = ¢-1,3,4,5,5-CsHF,

C 0.002981 -0.000796 0.000001
C 0.552136 -1.409925 0.000066
C 1.875994 -1.344059 0.000028
C 2.353818 0.067446 -0.000060
C 1.277031 0.836147 -0.000084
F 1.182124 2.148595 -0.000161
H 3.392303 0.360533 -0.000102
F 2.732190 -2.346733 0.000068
F -0.248531 -2.458306 0.000153
F -0.759278 0.254287 1.085134
F -0.759338 0.254164 -1.085118
11

¢-12,3,4,5,5-CsFs

C -0.001362 -0.002050 0.000000
C -0.549287 -0.768482 -1.190497
C -1.274806 -1.782573 -0.746876
C -1.274834 -1.782541 0.746905
C -0.549328 -0.768433 1.190510
F -0.278669 -0.389879 2.420699
F -1.931120 -2.700013 1.418268
F -1.931068 -2.700073 -1.418223
F -0.278588 -0.389977 -2.420692
F -0.416576 1.281978 -0.000033
F 1.347965 0.020772 0.000023
17

¢-CsH;-5a-CH;-3-F-2-CF;

C -0.065142 0.108123 0.021907
C -0.044357 0.523913 1.468498
H 0.602010 0.109679 2227487
C -0.951060 1.488791 1.628972
F -1.257374 2.140765 2.745800
C -1.629193 1.791074 0.363544
C -2.690925 2.823578 0.199628
F -2.247153 4.044081 0.531336
F -3.124178 2.883809 -1.065744
F -3.752506 2.567884 0.976667
C -1.122660 0.992670 -0.582485
H -1.407063 0.978107 -1.625830
C 1.293218 0.247672 -0.679219
H 1.638541 1.281787 -0.625913
H 2.036650 -0.390700 -0.199618
H 1.217626 -0.041828 -1.728838
H -0.402052 -0.934743 -0.055482
17

¢-CsH;3-4-CH;-3-F-5b-CF;

C -0.016473 -0.036610 -0.022113
C 0.263910 -1.280373 -0.797228
C 0.060530 -2.695640 -0.306235
C 0.454888 -3.568444 -1.475944
H 0.402060 -4.646896 -1.456044
C 0.869990 -2.786839 -2.477995
C 0.742945 -1.396143 -2.039636
F 1.088340 -0.384057 -2.837371
H 1.237409 -3.089462 -3.448237
H 0.707997 -2.902327 0.555513
C -1.352124 -2.967195 0.160417
F -1.658509 -2.230777 1.241805
F -2.263696 -2.691369 -0.776745
F -1.509217 -4.254830 0.506811
H 0.468066 -0.064069 0.956826
H 0.349341 0.833068 -0.567945
H -1.088939 0.088390 0.148426
14

c-CsHy-2-CH;3-4-F
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0.016291
0.031024
-0.836234
0.975795
1.678376
2.811490
3.186334
3.635259
2.495082
1.136334
1.444319
1.192661
-0.950905
0.195607

jsfasasfesii@Rasfasfas o NONO R NONQ!

17
¢-CsH;-1-CH3-2-F-4-CF;
-0.062053
1.415276
2.306526
3.689109
4.949863
4.946921
5.069712
5.813771
3.544322
2.147720
1.793728
4.529870
2.067416
2.192310
-0.595607
-0.636092
-0.447551

T DTMIIOQOTTZIOO000

17
¢-CsH;-3-CH;3-5b-F-4-CF;
0.149760
-0.948167
-1.970443
-2.820906
-3.638851
-2.419513
-1.232413
-0.568857
0.369022
-1.236072
-0.381152
-2.861824
-2.573260
-1.406280
-0.266356
0.612650
1.204696

R R RNl lalias i HoNoNoN--NoNoNoNe!

17
c-CsH;-1-CH3-5a-F-3-CF;
0.080543
1.351515
1.652083
2.038661
1.262364
1.607981
0.087125
-1.065486
-1.973683
-1.253370
-0.883116
3.402333
3.880307
3.405312
4.276353
-1.063043
0.135729

asliesHes s Be- No Nl NoNoN-NoNo R RoNe!

17
¢-CsH3-4-CH;-1-F-5b-CF5
C -0.170825

C -0.018430

0.029983
-0.672275
-1.653602
-0.199738

0.877882

1.652404

2.395524

0.986903

2.167601

1.017839

1.725127
-0.534771

0.510595
-0.669576

-0.056612
-0.106448
1.066401
0.535122
1.316936
2.193478
1.672863
0.702639
-0.738846
-1.159848
-2.141900
-1.576704
1.921902
1.398252
0.887808
-1.221104
0.248549

-0.089055
-1.084091
-1.249800
-2.389448
-2.805314
-2.723360
-1.912408
-2.093318
-1.550384
-1.754796
-3.157205
-3.470338
-0.337058
-1.488306

1.001438

0.330221
-0.573268

-0.126266
0.683153
1.372595
0.320541

-0.636241

-1.055206

-0.865332

-1.700203

-1.093058

-2.512497

-2.131785
0.790575
1.696054
1.347632

-0.228844
0.621518

-0.858802

0.013504
-1.385983

-0.288282
-1.605395
-1.862923
-2.420252
-1.691492
-2.284259
-1.579776
-2.556312
-3.195223
-0.469156

0.288316
-3.424472
-0.106400

0.535232

0.186168
0.063416
0.362890
0.094788
0.245043
-0.408221
1.271677
-0.008528
-0.291359
-0.319303
-0.599952
-0.625027
-0.279127
1.401167
-0.610734
-0.135514
1.439048

-0.180037
-0.056573
-1.154962
-0.657732
-1.228184
0.569410
0.959520
2.284449
2.361761
3.082187
2.450905
1.216229
-1.244564
-2.392501
-0.846343
1.009632
-0.853355

-0.037453
-0.023044
-0.798090
1.061143
1.882577
2.818407
1.285499
1.724529
1.768227
1.016938
2.708404
1.435179
0.576554
2.656369
1.474814
-0.232466
-0.855550

-0.063631
-0.563015
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-0.477985
-0.130763
-0.377141
0.451252
0.515496
0.944103
0.817412
0.073979
-1.947432
-2.727552
-2.342264
-2.197864
0.339894
-1.223438
0.249054

TIEZTDTmTHTTmODZIT OO0

17
¢-CsH;-5b-CH;-1-F-5a-CF;
0.155790
-0.777734
-0.486632
-1.955512
-1.941019
-2.745558
-0.738227
-0.272029
-2.807351
0.568092
-0.479493
1.246431
1.369081
1.407115
1.096856
1.992240
2.025691

TIEZToTTmHOITODOOOT OO0

17
c-CsH;-5a-CH;-2-F-3-CF;
0.016884
1.221763
1.284197
2.174180
1.667439
2.410229
0.428112
-0.186691
3.523708
3.710007
3.701133
4.498663
-1.259992
-1.127327
-1.498961
-2.104028
-0.131489

jasasies BN QR R R NN N o R NONON-NoNe!

17
¢-CsH;-3-CH3-5a-F-1-CF;
0.035578
1.408342
2.234980
1.404543
0.055119
-0.241495
-0.722125
-2.142165
-2.628283
-2.306346
-2.921036
2.513963
3.427411
2.717376
2.243879
0.030385
-0.422171

sliec R lieslies O R R R NoNoR-sNoNoR:-NoNe!

14
¢-CsH,-3-F-5a-CF;
C 0.156957

-2.609896
-3.728679
-4.993539
-3.271275
-1.804036
-1.157122
-3.866999
-2.715101
-2.570278
-2.373145
-3.706888
-1.574197

0.705598

0.303157

0.127333

0.286389
0.013575
-0.575810
0.609673
1.305230
1.881605
1.099806
1.563120
0.599600
-1.019518
-1.725433
-1.798287
-0.806890
1.079944
1.991618
1.344983
0.488191

0.193770
-0.708176
-1.660156
-0.152990

1.127069

1.896679

1.358297

2.217278
-0.707027
-1.893899
-0.881201

0.109929
-0.508787
-0.869198
-1.358411

0.182247

0.535662

-0.097710
0.496160
0.267186
1.352964
1.327699
1.932167
0.460667
0.136348
0.892140

-1.143815
0.340306
2.217952
2.052848
2.007544
3.274576

-1.476097
0.265467

-0.460452

0.211288
-0.731952
-0.403858
-1.838502
-1.720947
-2.475208
-2.661009

1.152949

0.575085
-0.492241

1.159127

1.441912
-0.733888
-0.006911

0.939141

-0.128390
-1.287480
-2.145052
-1.062229
0.237596
0.668598
0.772210
1.927655
-1.728091
0.538471
0.972422
-0.321044
1.591437
-0.537347
-1.048113
0.344134
-1.212704

0.423124

0.392413

0.901847
-0.365212
-0.872371
-1.661147
-0.437452
-0.660187
-0.668625
-0.077760
-1.985647
-0.246391
-0.058792
-1.080542

0.583271
-0.042357

1.456670

-0.062986
-0.239802

0.418414
-1.268209
-1.894988
-2.743232
-1.245256
-1.538251
-2.532702
-1.895137
-0.460644
-1.767905
-1.197281
-2.821229
-1.693018
-0.010100

0.866549

-0.083528
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-0.899843
-0.715348
-2.076221
-1.929283
-2.756506
-0.620897
-0.151628
-3.278381
1.147673
0.565022
1.810073
2.063934
0.749564

TTmTHTmOTmMIZTQOZOQ IO

17
¢-CsH;3-2-CH;-5b-F-1-CF;
0.029841
0.890197
1.688063
0.525321
-0.645214
-1.271175
-0.579529
-2.203019
-1.461296
-0.956401
-2.054860
-3.147969
-2.449938
-1.670935
0.983863
0.633702
-0.574254

TZTmDTmHETOQOZITTZOOO0TZO0

14
c-CsHy-4-F-2-CF;
0.134562
-0.056508
0.872737
-1.215650
-1.876910
-3.209576
-4.152639
-3.194902
-3.612274
-1.130230
-1.382474
-1.599397
1.028465
0.246229

asgiesBesBas RO N R RO HONONO R NONO!

17
¢-CsHy-5b-CH;-3-CF;
-0.237868
-1.230112
-1.450574
-1.789032
-1.234083
-1.524559
-0.333988
0.247777
-2.825826
-3.944542
-3.176125
-2.400564
0.767831
-0.526165
-1.524592
0.200383
-0.472425

asgiesBes @Rl R Re N oNsloRs N oNo NN oNe!

18

MeZC:CMez, 1
-0.077860
-1.162878
-2.451628
-3.315147
-2.659668
-2.364265

TTEZEZ OO0

-0.757871
-1.081204
-0.555999
-0.108376
0.112718
-0.030192
0.278561
-0.725037
0.590010
1.755748
0.188519
0.827080
-1.355630

0.042606
-1.135474
-1.505070
-1.568019
-0.788960
-1.074604
-0.804531
-0.535616
-2.147642

0.120589

1.122733

0.680759

1.470653

2.250133
-2.366527

0.958365
-0.094546

0.133400
-1.019515
-1.964206
-0.956918

0.270024

0.708862
-0.217733

0.909879

1.847503

0.913038

1.835768
-1.655991

0.712085
-0.200999

0.052592
-0.955220
-1.127520
-1.579834
-1.0595%4
-1.399909
-0.113257

0.469015
-2.645262
-2.285093
-2.940849
-3.783559
-0.238976

1.482566

1.789800

2.180754

1.543607

-0.031385
-0.987009
-0.274280
-0.933440
0.480339
0.260668

0.944509
1.956590
0.348080
-1.039948
-1.699166
-1.304933
-2.227581
0.888364
0.369375
0.659995
1.464635
-0.583371
-0.310212

0.012055
0.388312
-0.239540
1.595900
2.087503
3.412233
4.215220
3.560222
3.497310
1.152113
1.147702
0.506738
2.384283
0.525815
2.165198
-0.023048
-1.221990

0.151523
1.082527
1.186280
1.742418
1.275512
1.775103
1.538462
3.103026
1.201228
0.367087
-0.133692
2.469801
0.407291
-0.885276

0.179193
-0.329073
-1.373809

0.715611

1.974126

2.958693

1.672377

2.374311

0.652650

1.305580
-0.604723

1.227615
-0.155128
-0.300722

0.016097

0.118148
-1.389005

-0.034224
-0.469300
-0.801949
-0.856500
-0.037166
-1.753995
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-1.000735
0.265869
0.939229
0.012302
0.811451

-2.063523

-2.870271

-1.611288

-2.498205
0.919731

-0.071124

-0.274175

TZITZTTTZITZIQITTOON

29
1+ c-CsHe TS
1.153826
0.745370
-1.142892
-0.661770
0.701348
-0.701169
0.001041
1.495008
1.506581
-1.411882
-1.396582
1.086507
1.452027
2.548343
1.115684
2.560392
1.465147
-1.334765
-2.474052
-1.037826
-1.315877
-1.003657
-2.459091
2.191531
-2.181674
1.326113
-1.329025
-0.017087
0.010413

jzefenienienijanfanacfiaciacfiasiianfianfieniiacfacfacfacfas o NoNoNoNONONONONO RO Q!

1+ c-CsHs
0.000105
0.081799
0.130729
0.001750
0.084829
-1.407559
-1.408905
-1.556457
-0.800695
-1.462320
-2.540984
-2.504575
-2.415381
-2.445122
-3.501289
-1.553377
-1.457543
-0.797776
-2.538004
-2.502576
-2.411654
-3.499541
-2.444076
1.061989
1.060845
1.628318
1.630522
-0.658023
1.104048

ICZTTCTOQOIIZIOZNODTONEZITOQOIDIZTZIOOOZTOOIO

-2.314347
-3.033353
-2.431093
-3.927665
-3.376862
-3.263726
-2.773144
-3.996400
-3.830326
-0.464621

0.839971

0.344348

-0.000441
0.000008
0.000288
0.000592
1.275074
1.275482

-0.937353
1.254892

-1.260817

-1.259573
1.256262
2.151490
1.395265
1.181573

-2.161535

-1.169768

-1.424085

-1.423081

-1.167329

-2.160604
1.397616
2.152067
1.183461

-0.310747

-0.309383
2.150826
2.151560

-1.201663

-1.861466

0.000133
1.030322
-1.118777
-2.239910
-3.269314
-1.920593
-0.322422
0.307128
-0.041434
1.394491
0.093605
0.297290
1.386837
-0.010813
0.041508
-2.552508
-3.639593
-2.203861
-2.341244
-2.540905
-3.630350
-2.287175
-2.231407
-1.787202
-0.453002
0.199959
-2.440622
-1.118615
-1.117570

-0.550028
-0.152015

0.453828

0.425471
-1.037761
-1.048863
-1.588938
-1.724332
-0.218064
-0.051474
-0.696224

0.975976

-0.008883
2.187065
0.029778
2.210341

-0.345183

-0.321709

-0.236366
2.582913
2.547103
2.595288
2.630814
2.119186
3.671099
2.300353
2.074907
2.273842
3.632038
3.678222
2.356998
2.110195
3.716702
2.152325
2.384813

-0.052877
0.020212

-0.462899

-0.418675

-1.304182
0.334088

-0.000026
-0.349581
-1.050389
-0.002180
-0.353711
0.624363
0.625509
2.015247
2.718413
1.934813
2.440928
-0.254470
-0.226173
-1.298649
0.114451
2.013208
1.930976
2.716490
2.439776
-0.255989
-0.229090
0.113685
-1.299804
0.987666
0.989129
1.639937
1.637087
-1.803023
-1.541695
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Table S12. Cartesian coordinates for Diels-Alder transition states and product norbornenes formed from 1 + ¢-CsH,(CHj)s

32
1+ 1-¢-CsHs(CH;) TS = 1 + 4-¢-CsHs(CH;) TS

C -0.000705 0.000618 0.000050
C -1.179266 0.383462 0.854283
C -1.515573 -0.760925 1.580076
C -0.444206 -1.661590 1.558255
C 0.609882 -1.082766 0.845161
H 1515736 -1.609854 0.567891
H -0.386315 -2.580979 2.126121
H 2421669 -0.876122 2.163220
C 2.139196 1.472563 0.480102
H 2750872 1.766802 1.337144
H -1.619721 2.357393 0.108168
H -2.819751 1.136690 -0.308978
H -0.389731 -0.461588 -0.919798
H 0.655960 0.816927 -0.292072
C 0.312756 1.269907 2.397049
C 1.364874 0.338384 2.300116
C 2.643866 0.742917 1.591639
H 3.213744 1.437613 2.222440
H 3.280426 -0.126222 1.409840
H 2.477239 1.242582 0.637681
C 1.636220 -0.599073 3.460146
H 2.108589 -0.050535 4.285456
H 0.730621 -1.062788 3.847111
H 2.319790 -1.397813 3.159897
C -0.575094 1.269074 3.620950
H -0.876672 0.266064 3.919323
H -0.051868 1.724085 4473113
H -1.481207 1.854942 3.444414
C 0.482613 2.650255 1.797575
H 0.786603 2.641931 0.749429
H -0.442495 3.224859 1.873583
H 1.253869 3.205681 2.347661
32

1+ 1-¢-CsH5(CH;3) = 1 + 4-¢-CsHs(CHs)

C 0.002095 0.004717 -0.002188
C -1.244121 -0.233554 -0.958355
C -1.859131 -1.562554 -0.537720
C -1.034053 -2.539597 -0.913755
C 0.163935 -1.882668 -1.577790
C 0.997257 -1.163614 -0.455132
C 2316271 -0.658594 -1.059327
H 2.174576 -0.000186 -1.916731
H 2.913425 -0.120947 -0.318414
H 2.907587 -1.515322 -1.394405
C 1.377539 -2.138999 0.664422
H 0.509133 -2.590342 1.143239
H 1.989570 -2.946829 0.251315
H 1.970478 -1.640145 1436184
H 0.775598 -2.529190 -2.208658
C -0.534605 -0.689148 -2.249189
H -1.245623 -0.995913 -3.018349
H 0.146094 0.058641 -2.660093
H -1.130995 -3.596755 -0.701415
H 2768948 -1.657402 0.043973
C 2.222768 0.920079 -1.082349
H 2.616239 1.218648 -0.105944
H -1.756478 1.794479 -1.541398
H -3.070070 0.625340 -1.706675
C 0.581129 1.410747 -0.221211
H -0.125840 2.162569 0.138214
H 1.505931 1.541064 0.346100
H 0.796709 1.632610 -1.267657
C -0.408644 -0.065749 1.473955
H -1.141639 0.716553 1.692581
H -0.851202 -1.023712 1.744830
H 0.452011 0.106773 2.126167
32

1+ 2-¢-CsHs(CH;) TS = 1 + 3-¢-CsHs(CH;) TS

C 0.001010 0.003069 -0.002012
C -0.584924 1351531 0.300633
C -1.822926 1.136065 0.909764
C -1.838924 -0.180855 1.400541
C -0.616690 -0.790512 1.116364
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1+ 2-¢-CsHs(CH;) = 1 + 3-¢-C
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32

1+ 5a-¢-CsHs(CH3) TS

TTZTOZZITDTIZTOOO0O0O0

-0.406817
-2.615729
-2.888158
-3.678133
-3.355399
-2.475375
-0.334566
-0.426843
1.082875
0.725438
0.703802
1.927713
2.704969
1.684842
2.373184
-0.057523
0.491087
-1.049408
-0.178167
-0.028817
-1.037882
0.499668
-0.105466
1.965991
2.393413
1.752990
2.747307

0.009929
-1.226968
-1.877580
-1.042879

0.159893

1.005768

2.318959

2.170478

2.908425

2.921095

1.395382

0.530847

2.015787

1.982534

0.763460
-0.536804
-1.249555

0.146166
-1.149337
-3.164429
-3.983321
-3.413418
-3.113959
-1.899746

0.554289
-0.192517

1.460812

0.783975
-0.389375
-1.145619
-0.800429

0.469685

-0.000121
0.714480
0.901924
0.856872
0.625068
0.445870
1.092513
1.178999
0.576837

-1.010245

-0.224495
0.652457

-1.003296

-1.840531
-0.595099
2.170423
2.078589
2.065685
3.178004
2.252157
-0.355864
-0.044552
1.506957
0.180286
-0.699672
-0.401305
-1.745191
-0.649597
-0.143493
0.222454
0.305567
-1.224193
2.576445
2.268403
2.825757
3.492484
2.050552
1.374657
2.999847
2.242626

sHs(CHs)
-0.006445
-0.249642
-1.564928
-2.537608
-1.886122
-1.169296
-0.654646
-0.004508
-0.103457
-1.506409
-2.146792
-2.610863
-2.945711
-1.647078
-2.535772
-0.687582
-0.996751
0.053590
-3.595727
-1.659591
-1.228025
-2.697391
-1.099070
0.610049
1.409282
2.141388
1.590610
1.609299
-0.075920
0.686362
-1.045239
0.125680

-0.000189
-0.712027
-2.025977
-2.029540
-0.724293
-0.453682
-2.874762
-2.866775
-0.445385
-0.442625

1.503370

2.076219

1.734323

1.286992
2.032074
1.128717
0.378190
2.111191
1.052614
-0.250745
-0.949634
-0.086539
2.125005
2.595220
2.426262
3.141993
2.631017
1.433236
3.864606
4.742543
3.884434
3.977784
2.885274
3.157466
3.815144
2.293772
1.445154
0.705168
0.948140
2.192475

0.007690
-0.936295
-0.527549
-0.904790
-1.567695
-0.452879
-1.061051
-1.923501
-0.323542
-1.389490

0.661470

1.134971

0.243765

1.437180
-2.203607
-2.240474
-3.005506
-2.656990
-0.696771

0.224082
-0.359755

0.452531

1.162426
-0.982856
-0.232809

0.087169

0.350539
-1.279834

1.485914

1.699002

1.767154

2.132018

-0.000073
1.126252
0.677088

-0.720959

-1.163420

-2.199004

-1.354076
1.299070
2.169734
0.057866

-0.030257

-0.303889

-0.761454
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-0.576960
2.719042
2.706362
2.696286
3.683448
1.968317
2.520647
3.492844
4.566204
3.346462
3.212230
3.565074
3.487729
4.621066
3.279493
2.687652
1.952263
2.479573
3.673257

IZCZQONZIZIQINTZIIZIODTTIZIOQOT

32
1 + 5a-¢-CsHs(CHs)
-0.009064
1.253549
0.909154
0.011034
-0.253320
-1.083348
-1.631865
-0.875140
-2.195536
-2.324716
-2.326425
-2.085648
-2.965798
-2.914263
-0.715380
1.186796
1.853813
1.561050
1.001461
1.437321
2.618752
-0.508684
1.269975
2.181228
0.302710
1.066552
-0.585666
0.671843
-0.411836
0.414845
-0.655492
-1.275453

ITTTONIICZIQITITITITITIQOIQITITITOTZZIOQO0O0O00

-
+ 0
W
'l
@

CsH5(CH3) TS
-0.079274
-0.038448
0.772556
0.858778
0.102105
0.081540
1.321921
1.158737
-0.186687
1.079354
0.970631
1.078904
2.039302
-1.005271
-2.045556
-1.958575
-2.724015
-3.792056
-2.384597
-2.642795
-1.826283

AOFDIZIOQOO0ONEZETZIQOZIDITIZOOOO0

1.851923
0.072722
0.122899
1.449705
1.594027
1.470229
2.313837
-0.907761
-0.683265
-1.926549
-0.873183
-0.988182
-1.965009
-0.688543
-1.098527
1.337539
2.073709
1.089357
1.819975

0.001327
0.239352
-0.340560
0.472047
1.602079
0.972604
2.060350
2.708079
1.610380
2.696387
0.249765
-0.548878
0.968933
-0.179053
2.499642
1.744904
1.894198
2.843353
2.870546
3.816282
2.742699
0.325152
-1.284419
-0.119602
0.313198
-0.382887
0.167034
1.318650
-1.481705
-2.086814
-1.847414
-1.657688

0.039236
1.212191
0.842014
-0.559974
-1.075222
-2.123742
-1.141712
1.511431
2.236489
0.087061
0.950657
-0.812589
0.157807
-0.030523
0.663475
-0.741297
-1.571515
-1.575217
-2.609835
-1.206888
-1.444993

0.944140
0.671055
-0.738646
-1.482507
-1.937639
-2.298654
-0.845414
-1.527677
-1.464684
-1.176535
-2.584187
1.352309
0.880417
1.326138
2.401763
1.513835
1.202855
2.557342
1.490272

0.000627
0.914093
2.278806
2.839477
1.854322
0.670788
-0.266383
-0.699300
-1.088450
0.291788
1.213147
1.912757
1.734451
0.396686
2.270758
1.290390
2.142682
0.298884
-0.628264
0.783087
0.039038
3.777680
2.667168
0.463370
-1.471745
-1.829757
-2.092499
-1.652001
0.017986
-0.366958
1.014070
-0.629534

-0.131885
-1.081977
-2.151234
-2.183493
-1.134613
-0.856375
-2.969728
-2.908758
-0.756319

0.883642

1.543628

1.503178

0.370561

0.433159
-1.901503
-1.933710
-0.922130
-1.176591
-0.935842

0.101385
-3.267928
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1 + 5b-c-CsHs(CHs)
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35

1+ 1,2-¢-CsH4(CH3), TS =1 + 3,4-c-CsH4(CH;), TS

TOZICIZIQOITDITOQOOOQNITNIEZITZIQINITEZIQOZIZIOOO000

-2.785149
-1.081030
-1.545301
-2.004036
-1.207191
-2.953540
-1.856314
-2.905121
-2.780838
-2.693441
-3.965805

0.009560
-1.521435
-1.652811
-1.161292
-0.696607

0.599535

1.230608

0.541676

2.099782

1.577641

1.660352

1.308462

1.947267

2.562576
-0.565949
-1.748794
-3.163627
-3.187076
-3.551263
-3.837787
-1.424297
-1.023225
-1.995929
-2.149951

0.182122
-0.275329

1.239408
-0.280159

0.606770

0.091461

0.512636

1.666529

-0.176326
-0.042450
0.758393
0.785926
-0.026195
-0.073835
1.242804
1.399514
2.245411
1.769642
0.694676
-0.161071
-0.459327
-0.897772
0.796183
0.699620
-1.066935
-2.105502
-2.007545
-2.815429
-3.872735
-2.479232
-2.771312
-1.876965
-2.837429
-1.133039
-1.593927
-1.985746
-1.166956

-1.427197
-0.983073
-2.491786
1.438272
1.103324
1.324765
2.504476
1.345717
0.944049
2.416799
1.233196

-0.006471
-0.293023
-0.954127
-2.188692
-2.364526
-1.488215
-1.787275
-1.657452
-1.149629
-2.824209
-1.837739
-1.691273
-2.888378
-1.235329
-3.394261
-1.509522
-2.067201
-2.975685
-2.308930
-1.342148
-1.290198
-2.909411
-0.465613

0.583628

0.846074

1.826147

1.012425

0.409226

0.808389

1.771279

0.308720

1.015320

-0.012167
1.210786
0.845872

-0.554108

-1.092154

-2.149069

-1.112761
1.807752
2.319835
1.294644
2.579376
2.609554
3.304024
2.674838
2.966137

-0.055369

-0.055158
0.646903

-0.757031

-1.561352

-1.569399

-2.600803

-1.169856

-1.482664

-1.476608

-1.032310

-2.526955
1.410174
1.051756

-3.802701
-3.913572
-3.126847
-3.201791
-3.864005
-3.741487
-3.011977
-0.855602

0.149539
-0.817379
-1.116045

0.001509
0.237509
1.599355
1.489912
0.053936
-0.129836
-1.498007
-2.332843
-1.679700
-1.514728
0.920462
1.940994
0.812986
0.782190
-0.285416
-0.689109
-0.755071
-1.362498
0.234943
-1.218388
-1.707661
2.285726
2.502381
0.067074
-1.264635
-1.102940
-1.487203
-2.150023
1.154740
1.225463
2.118162
0.981169

-0.100033
-0.962977
-2.050712
-2.137965
-1.135720
-0.898618
-2.946015
-3.006207
-2.536937
-3.895740
-3.326932
-0.438246
-1.230150

0.364282
-0.041533

0.564954

0.522813
-1.919406
-1.929013
-0.927468
-1.222829
-0.901273

0.088337
-3.254199
-3.785947
-3.909092
-3.095949
-3.217533
-3.841347
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1+ 1,2-¢-CsH4(CH3), =1 + 3,4-c-CsH4(CHs),

I QOZZIZIQIZIIZITZQONIIZIQIICIIZIQONTIZIQOITTZTOOOO0O0O0A0

35

1+ 1,3-¢-CsHy(CHs), TS = 1 + 2,4-c-CsHy(CH), TS

TCTTCTONENZIQOZTZTITZTONQNIIZITZIQOITTTOIZIOO000

-2.909799
-1.829746
-3.004705
-2.850206
-2.865566
-4.057702

-0.001803
-1.185567
-2.448318
-2.326472
-0.989707
0.143893
1.496208
1.727622
2.316990
1.483562
-0.052702
-1.016572
0.003111
0.733043
-0.880509
-0.901947
-1.684813
0.070215
-3.005780
-3.536352
-4.010753
-4.304569
-3.142552
-1.322370
-1.462156
-0.441342
-2.188573
1.267464
1.126805
2.119132
1.536320
-0.339122
-0.527831
-1.216031
0.500429

-0.184793
-0.060331

0.765461

0.822104
-0.000631
-0.051044

1.520353

1.432137

2.586880

1.107662

1.195293
-0.181898
-0.329778
-1.015396

0.728056

0.680270
-1.085103
-2.078283
-1.978780
-2.801457
-3.855120
-2.470512
-2.768438
-1.819432
-2.770131
-1.066761
-1.539989
-1.956525
-1.131553
-2.877707
-1.801583

1.314370
2.476680
1.334536
1.003411
2417274
1.138110

-0.001790
0.478501
-0.234792
-1.524047
-1.701462
-1.543725
-1.894890
-1.295452
-1.775332
-2.944006
-2.523024
-2.402061
-3.549330
-2.405913
-2.607108
-0.353540
-0.232484
-0.145227
-2.324009
0.439816
1.224602
-0.275588
0.921924
1.979047
2.495757
2.401766
2.203001
0.817736
1.846955
0.410112
0.851557
0.220844
1.283260
-0.338515
-0.072455

0.000374
1.210276
0.821241
-0.577900
-1.093967
-2.149625
-1.375336
-0.903968
-1.468347
-2.383461
1.499312
2.613608
3.320657
2.716398
2.912266
-0.005547
-0.047477
0.662871
-0.742496
-1.558387
-1.555865
-2.599545
-1.180131
-1.453579
-1.441164
-0.994641
-2.499909
1.439278
1.092077
1.348336
2.503378

-3.804127
-3.031659
-0.914698

0.113360
-0.942476
-1.157649

-0.000653
-0.946468
-0.454409
-0.779819
-1.477552
-0.403031
-1.042319
-1.923009
-0.330412
-1.350793
0.759430
1.252742
0.383500
1.511195
-2.076228
-2.211613
-2.962499
-2.663070
-0.509447
0.316197
-0.280715
0.614536
1.216465
-1.132933
-0.178139
-1.619923
-1.761370
-0.278876
0.060927
0.271043
-1.335983
1.479088
1.662863
1.803297
2.115549

-0.067509
-0.955580
-2.012726
-2.088441
-1.079543
-0.832258
-3.151196
-4.133683
-2.927942
-3.218506
-2.742478
-0.440738
-1.261429

0.256139

0.089575

0.612419

0.540949
-1.908788
-1.933453
-0.954985
-1.263920
-0.939642

0.066370
-3.261765
-3.810982
-3.901020
-3.111337
-3.201472
-3.822247
-3.793261
-3.002898
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1+ 1,3-¢-CsHy(CHs), = 1 + 2,4-¢-CsHy(CH),
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1+ 1,4-C-C5H4(CH3)2 TS

TOZICZZIOZIIDITZIONITQOOQIDNIDTIEZIQOZIDISZZIT OO0

-3.017195
-2.854682
-2.927232
-4.058699

0.006183
-1.186361
-2.433716
-2.324446
-0.975754

0.145109

1.500666

1.732308

2.318000

1.492105
-0.069860
-1.018112
-0.056392

0.731994
-0.856180
-0.894226
-1.676496

0.077634
-3.247857
-3.577182
-2.746178
-4.130332
-3.228233
-1.350338
-1.479588
-0.487055
-2.235030

1.274471

1.130787

2.127153

1.545099
-0.320249
-0.457322
-1.227781

0.501698

-0.150903
-0.072939

0.745043

0.825930

0.061799

0.107605

1.065576
-0.679315
-0.001100

1.301400

1.147555
-0.192627
-0.380950
-0.998822

0.733694

0.720494
-1.043242
-2.055156
-1.973202
-2.829960
-3.891294
-2.615256
-2.709546
-1.793999
-2.736680
-1.033266
-1.514629
-1.961862
-1.153821
-2.898424
-1.805247
-2.996111
-2.840796

1.322793
1.015865
2.410002
1.075615

0.001965
0.472929
-0.263317
-1.549301
-1.697812
-1.542089
-1.905431
-1.324107
-1.767279
-2.961158
-2.511639
-2.351118
-3.541656
-2.418947
-2.600927
-0.342616
-0.216790
-0.125149
-2.688491
-3.155900
-3.465787
-2.355972
0.188628
1.972542
2.473294
2.417269
2.184389
0.817882
1.852988
0.424147
0.832567
0.236927
1.306786
-0.274599
-0.097108

0.013482
1.209037
0.817109
-0.576707
-1.115743
-2.553166
-2.783153
-2.783990
-3.225036
-1.159183
1.490597
2.617688
3.316188
2.717950
2.931847
0.046398
-0.054532
0.657123
-0.750425
-1.552847
-1.417707
-2.619887
-1.262776
-1.449289
-1.437431
-0.980906
-2.496515
1.440176
1.095992
1.348549
2.503814
1.304307
0.975473

-0.919227

0.115528
-0.962922
-1.164603

-0.002893
-0.935827
-0.460902
-0.801654
-1.493435
-0.402183
-1.026765
-1.919767
-0.314421
-1.312175
0.765292
1.277861
0.394594
1.503161
-2.096680
-2.212123
-2.962872
-2.659804
-0.520141
-1.453273
0.064171
0.029275
0.123812
-1.105408
-0.141069
-1.605337
-1.711281
-0.297253
0.022311
0.261421
-1.354160
1.477149
1.660200
1.795786
2.116531

-0.062248
-0.973759
-2.040179
-2.076760
-1.034855
-0.604735
-0.127723

0.115211
-1.460308
-2.857140
-2.787674
-0.469190
-1.288876

0.259396

0.022133

0.609797

0.558473
-1.896244
-1.932864
-0.974360
-1.221845
-1.055557

0.070933
-3.263663
-3.827305
-3.885723
-3.119958
-3.188400
-3.831597
-3.754919
-2.989612
-0.900104

0.128998
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1+1 ,4-C-C5H4(CH3)2
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-2.905462
-4.035480

0.001058
-0.865539
-1.113442

0.037802

1.097479

1.386765

2.580575

2.471045

2.734163

3.493587

1.778429

1.008047

2.693363

1.986123

2.310429

2.947260

2.917457

1.989638

0.214512
-0.175265

0.708970

0.238622
-2.053042
-2.102844
-2.772825
-1.843899
-2.658590

0.144834
-0.827728

0.813836

0.525984
-0.684476
-1.652405
-0.858532
-0.086959

2.391716
1.061405

0.003746
-1.040428
-2.216703
-2.867866
-2.150744
-0.780034
-0.066328

0.064489

0.920148
-0.641074
-1.013934
-1.536221
-1.611957
-0.066006
-2.989795
-2.483834
-3.217701
-3.938685
-1.666274
-2.496402
-0.948603
-3.705292
-2.409088
-0.493570

0.000824

0.226131
-1.309565

1.311369

1.803128

2.006316

1.164658

0.379126

0.846086
-0.480455

1.106562

-0.924464
-1.158299

-0.003592
-0.824379
0.111290
0.265876
-0.560790
0.182476
-0.470490
-1.548295
-0.026835
-0.296934
1.647047
2.213329
1.694756
2.151151
-0.920998
-1.649738
-0.039584
-1.358443
-1.724212
-2.318192
-2.383528
0.924450
0.616731
-1.513600
-0.803660
-2.293081
-1.982595
-0.797551
-0.877191
-0.284678
-1.809466
1.316337
1.111222
1.962691
1.872787

1+ 1,5a-c-CsHy(CH), TS = 1 + 4,5a-¢-CsHy(CH), TS
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0.000263
0.373774
-0.774103
-1.888341
-1.467622
-2.109090
-2.916965
-0.798787
1.776016
1.846416
2.485699
2.098304
-0.005254
0.881825
0.911733
0.517320
1.905173
-0.126679
-1.188294
-0.991823
-1.516080
-1.420182
0.046226
-2.599035
-2.692979
-2.880552
-3.325588
-0.440974
-1.336439
-0.594878
0.390473
1.237476
1.681769
1.941930
1.166296

0.000171
0.746786
0.690273
0.427854
0.338911
0.020906
0.436223
0.933599
0.801282
1.494042
1.121453
-0.183175
-1.048095
0.003159
0.949732
-0.748826
-0.273322
2.812094
2.473936
2.507220
3.385125
1.632711
2.600436
2.928686
4.007435
2.739440
2.423973
3.567746
3.207277
4.631355
3.503355
3.212413
2.507931
3.338242
4.183291

0.000521
-1.264318
-2.066942
-1.268210

0.066247

0.882172
-1.603372
-3.122470
-1.791495
-2.634161
-1.026017
-2.147039
-0.347279

1.238344

1.762017

1.943108

0.969568
-0.365879

0.501282

2.011076

2.406649

2.509424

2.321858

0.162928

0.344633
-0.869878

0.806469
-1.641435
-2.142707
-1.412782
-2.348653

0.167746

0.867457
-0.657033

0.675122
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35
1+ 1,5a-c-CsHy(CHs), = 1 + 4,5a-¢-CsHy(CHs),

C 0.002861 0.005112 0.001574
C -1.125322 0.783016 -0.807979
C -1.864093 -0.299103 -1.590958
C -1.059717 -0.724847 2565583
C 0.240317 0.057931 2447743
C 0.972993 -0.487690 -1.167332
C 2.406822 0.060161 -1.082383
H 2.473939 1.144168 -1.060741
H 2.916276 -0.324565 -0.194656
H 2.971057 -0.284383 -1.953692
C 1.131813 2.013798 -1.248393
H 0.181740 -2.538344 -1.336428
H 1.736503 -2.269206 2.124171
H 1.653014 2399219 -0.367520
H 0.877600 0.060879 -3.334635
C -0.358149 1.416805 -2.004998
H -1.107678 1.698697 -2.749857
C 0.504146 2.662774 -1.819086
H 1.258546 2.615389 -1.042408
H 1.013635 2.891433 -2.759595
H -0.144834 3.512978 -1.589630
H -1.243486 -1.533630 -3.261345
H -2.840833 -0.687380 -1.325726
C -2.001524 1.716541 0.005304
H -2.504426 1.186932 0.819853
H -1.419432 2.530979 0.443150
H -2.773086 2.158323 -0.631309
C 0.690993 0.895105 1.050461
H -0.024792 1.157805 1.833742
H 1.504923 0.346649 1.532058
H 1.101648 1.823461 0.661953
C -0.616071 -1.144931 0.814619
H -1.335366 -0.742555 1.534219
H -1.134982 -1.877031 0.198599
H 0.153750 -1.669054 1.387820
35

1+ 1,5b-c-CsHy(CH;), TS = 1 + 4,5b-¢-CsHy(CH;), TS

C -0.072100 0.036365 -0.127767
C -0.003729 1.250586 -1.027251
C 0.765396 0.880009 -2.129947
C 0.830077 -0.517876 2204568
C 0.068806 -1.052299 -1.163131
H 0.048302 -2.106715 -0.907593
H 1.272129 -1.083315 -3.014465
H 1.155841 1.568290 -2.870298
C -0.114913 2.645713 -0.492204
H -0.267759 3.366560 -1.299595
H -0.939134 2.742046 0.217383
H 0.802923 2.931517 0.033844
C 1.096713 0.028390 0.875988
H 1.014763 0.877634 1.559771
H 1.083825 -0.885693 1.473508
H 2.052417 0.090746 0.353086
H -0.996252 -0.018263 0.445118
C -2.066452 0.658786 -1.908882
C -1.943618 -0.744590 -1.925230
C 2714347 -1.565788 -0.909054
H -3.778042 -1.585906 -1.180141
H 2363386 -2.600402 -0.897238
H -2.652801 -1.178098 0.107423
C -1.826193 -1.463822 -3.254396
H -2.799234 -1.476300 -3.762601
H -1.109214 -0.994430 -3.925455
H -1.517009 2501951 -3.106002
C -2.002000 1.427989 -3.208959
H -1.195823 1.087792 -3.857213
H -2.942710 1.317490 -3.765580
H -1.856444 2.495362 -3.021905
C -2.966088 1.317941 -0.884563
H 2761613 1.016443 0.144278
H -2.885003 2.405407 -0.937361
H -4.014482 1.062075 -1.087892

35
1+ 1,5b-c-CsHy(CH;), = 1 + 4,5b-c-CsHy(CHs ),
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1+ 2,3-C-C5H4(CH3)2 TS
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35

1+ 2,3-C-C5H4(CH3)2

C
C

0.000902
-1.472721
-1.980635
-1.331110
-0.356953

0.786277

1.905464

1.562004

2.704187

2.347718

1.429458

0.715266

1.871249

2.232921

0.025148
-1.167146
-2.368372
-2.043854
-3.070735
-2.900643
-0.525852
-1.400421
-2.690863
-2.406346
-2.475682
-2.071899
-3.413421

0.545058
-0.008534

1.594392

0.472378

0.023756
-0.589600
-0.355887

1.039602

0.022221
-0.566568
-1.814169
-1.837569
-0.604588
-0.394903
-2.943886
-2.651324
-3.228102
-3.841442
-2.892136
-3.791580
-3.186645
-2.565275
-0.322259
-0.395443

1.104954

0.732576

0.707802

1.930999

2.704893

1.685111

2.382035
-0.065068

0.482188
-1.051362
-0.200040
-0.013960
-1.015711

0.530273
-0.109388

1.982421

2.421788

1.773446

2.753123

0.021777
0.906839

0.001837
0.594866
0.372794
1.208781
1.995178
1.006327
1.797486
2.378217
1.135289
2.495315
0.332817
-0.235097
1.097015
-0.343929
2.922441
2.113776
3.048563
4.081307
2.792106
3.007923
2.405864
1.262405
-0.395858
0.128390
-0.963044
0.473807
0.518916
-0.005407
-0.731109
-0.310223
0.961673
-1.458524
-2.071909
-1.584175
-1.861914

0.002176
1.348557
1.119758
-0.201179
-0.795693
-1.846712
-0.792584
-1.759290
-0.140682
-0.943855
2.138122
1.883570
2.197347
3.130143
2.250593
-0.345247
-0.043928
1.522025
0.201757
-0.682458
-0.373254
-1.724117
-0.649639
-0.107447
0.256273
0.354110
-1.185974
2.608105
2.302775
2.888309
3.506500
2.054703
1.365939
2.993172
2.265352

0.001379
0.302229

0.004794
-0.030512
-1.449632
-2.258080
-1.397522
-0.964060
-0.269558

0.586726

0.074403
-0.986107
-2.182104
-2.777238
-2.829150
-1.878055
-1.829754
-0.090082
-0.108091
-0.259103
-0.902376

0.846071

0.744918
-3.337109
-1.732181

1.071608

1.101594

2.052945

0.903935

1.441841

2.043027

1.455161

1.941610
-0.464778

0.202030
-1.477985
-0.430800

0.012654
0.324312
0.910346
1.400808
1.120257
1.293050
2.222640
2.635432
3.054994
1.615298
1.133946
0.565138
2.186720
0.818358
-0.228040
-0.943449
-0.059985
2.116427
2.607461
2.461264
3.176284
2.681789
1.469999
3.872525
4.752512
3.888283
3.991102
2.862393
3.161250
3.774233
2.246519
1.443038
0.722187
0.923653
2.196323

-0.017233
1.246394
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2.335490
2.334978
0.905988
0.021166
-1.371262
-1.857748
-2.036039
-1.279779
0.609411
1.615483
0.655943
-0.020639
0.802969
0.473106
1.054775
-0.590892
3.440719
3.614283
3.185132
4.377312
3.441965
3.616030
4.378169
3.186871
0.804609
-1.370177
-1.277860
-2.035150
-1.856896
0.610502
0.657883
1.616294
-0.019718

-0.140028
-1.479376
-1.927018
-1.597612
-2.219844
-1.923163
-1.954313
-3.309658
-2.210499
-1.851419
-3.299224
-1.991204
-2.963796
-0.822939
-0.833363
-0.825190
-2.438536
-3.104079
-3.075846
-1.926678
0.824722
1.471133
0.317275
1.480924
1.331529
0.620512
1.709800
0.373828
0.303717
0.641891
1.728008
0.286879
0.442322

0.948752
0.933937
1.221734
-0.034921
0.146378
1.076000
-0.679897
0.154944
-1.310784
-1.526115
-1.206660
-2.177488
1.551838
2.202240
3.124519
2.442516
0.632379
1.483934
-0.219905
0.406317
0.668475
1.534541
0.431137
-0.169502
1.599352
0.177797
0.210462
-0.654142
1.100635
-1.279230
-1.151039
-1.502470
-2.150565

1+ 2,5a-c-CsHy(CH), TS = 1 + 3,5a-¢-CsHy(CH), TS
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35

1+ 2,5a-¢-CsHy(CHs), = 1 + 3,5a-c-CsH,y(CHs),

C

C
C
C

-0.012898
-0.681301
-0.837286
-0.817147
-0.645715
-0.487119
-1.038396
-1.094214
-0.164119
-1.788487
-1.510797
-0.543477

1.011740

0.166397
-0.737448

0.900691

0.558740
-2.742221
-2.705988
-2.720288
-3.695999
-1.966273
-2.597179
-3.467945
-4.544897
-3.314274
-3.168731
-3.560377
-3.415277
-4.628598
-3.319216
-2.757834
-2.041022
-2.554013
-3.757024

0.001282
0.875333
2.300642
2.298763

-0.008861
-0.777075
-2.088220
-2.043124
-0.717732
-0.418679
-2.881728
-3.304945
-3.850793
-3.993275
-3.031948
-0.534567
-0.419494
1.500888
2.060274
1.784647
1.818371
-0.033759
0.068175
1.423598
1.552295
1.503458
2.267542
-0.945027
-0.735421
-1.973145
-0.872846
-1.149106
-2.111532
-0.903885
-1.267203
1.193456
1.963284
0.907501
1.648208

-0.000344

0.306683
-0.123457
-1.459655

0.004264
-1.111107
-0.638424

0.762358

1.175153

2.206627

1.411422
-1.478709
-1.660765
-0.990061
-2.449766
-2.161647
-0.009408
-0.015421

0.187566

0.742997
-0.985340
-0.654065

0.752639

1.445402

1.928441

2.234191

0.769731

1.589399

1.539936

1.269993

2.639123
-1.275839
-0.788775
-1.206001
-2.335195
-1.549467
-1.279578
-2.584009
-1.533855

0.001550
1.277669
0.942100
0.916054
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0.886199
-0.001457
-1.396593
-1.960224
-2.000511
-1.291259

0.613676

1.629416

0.643396

0.005095

0.793062

0.524673

1.305321
-0.789139
-1.699576
-0.828506
-0.809409

3.127743

3.416826

3.617104

4.333451

3.163599

0.769620
-1.391222
-1.283280
-2.003727
-1.945480

0.628321

0.699453

1.626349

0.001870

-1.927922
-1.596935
-2.232497
-1.934298
-1.993004
-3.320621
-2.211618
-1.869642
-3.300652
-1.983821
-2.965824
-0.828347
-0.838923
-0.845359
-0.811906
-1.750183
0.009829
-2.101801
0.827087
1.454499
0.293014
1.501394
1.335976
0.640271
1.728594
0.388658
0.356300
0.629565
1.714066
0.251487
0.447654

1.240540
-0.015957
0.097000
0.976107
-0.782863
0.130916
-1.283049
-1.474161
-1.178812
-2.162785
1.568071
2.277289
3.041801
3.054774
2.468601
3.668262
3.736466
0.642630
0.658796
1.533081
0.401447
-0.164586
1.631982
0.115671
0.133051
-0.754653
1.005667
-1.252152
-1.120871
-1.468418
-2.129947

1+ 2,5b-c-CsHy(CH;), TS = 1 + 3,5b-¢-CsHy(CH;), TS
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1+ 2,5b-c-CsHy(CH;), = 1 + 3,5b-c-CsHy(CHs ),

acaoaaan

0.010130
0.450851
0.336728
0.309171
0.417926
0.304051
0.347669
0.372322
0.799759
-0.636515
0.963585
0.392042
-1.510855
-1.792165
-1.815216
-2.054993
0.498130
2.612593
2.557095
2.680440
3.725029
2.390047
2.081489
3.162866
4.258972
2.879362
2.849012
3.251554
2.916252
4.343401
3.029221
2.786491
2.146894
2.586077
3.823453

0.003007
1.330561
2.497609
2.492227
1.335530
0.000521

0.015250
1.146955
0.711829
-0.695741
-1.140211
-2.176584
-1.322899
1.580799
2.558804
1.743048
1.127636
2.190677
0.035461
0.926130
-0.840649
0.036145
0.013173
0.627362
-0.779518
-1.520286
-1.508967
-2.567415
-1.094915
-1.562112
-1.542092
-1.165721
-2.608643
1.324909
0.925571
1.212247
2.395004
1.402549
1.056461
2.465231
1.314409

0.000713
0.786543
-0.091766
-0.103296
0.766144
-0.002334

-0.004440
0.889307
2.208483
2.195718
0.879989
0.578509
3.078337
3.431471
3.203082
3.821429
4.231310
0.594048

-0.251124

-0.817558

-0.828453
0.694410

-0.975937
0.497883
0.475953

-0.841891

-1.179670

-0.726667

-1.646463
1.623228
1.561638
2.596976
1.584747
1.678840
2.635589
1.641467
1.664792

-0.792410

-1.603819

-0.637472

-1.142924

0.001431
-0.314160
0.118220
1.453253
1.918779
1.602435
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1+ 5a,5b-c-CsH4(CH;), TS
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35

1 + 5a,5b-c-CsH4(CH;),

-HoNoNoNoNOROKe!

-1.188752
-1.258316
-2.135438
-1.092315
0.003068
0.838252
0.075115
-0.924778
1.388540
1.335369
2.494670
2.454387
3.459294
2.441962
0.405223
3.139492
3.391566
3.932968
4.120953
2.815284
1.375607
-1.189189
-1.100046
-2.135079
-1.252369
0.016166
0.117863
0.833860
-0.921533

0.049268
-0.710575
-0.900682
-0.836268
-0.589009
-0.394976
-1.068561
-1.190924
-0.578332

1.542867

2.095202

1.638084

1.998535

0.108539
-0.823136

0.857553

0.424639
-2.710232
-2.699807
-2.740561
-3.718864
-1.989135
-2.635961
-3.462537
-4.540370
-3.296654
-3.182860
-3.545602
-3.457620
-4.604303
-3.262395
-2.733324
-2.065810
-2.477255
-3.752019

-0.004627
1.500669
1.441380
1.095686
0.911653

-0.434692

-0.984984

-0.404935

0.746759
1.789041
0.259963
0.733672
-1.400742
-2.012703
-1.310165
-1.934664
1.119657
1.845370
2.831785
3.467064
2.322751
3.484309
2.416638
-0.688248
-0.816876
-0.106159
-1.430705
-1.462095
1.152548
0.742206
0.714896
0.261208
1.788795
-1.398883
-1.314139
-2.018796
-1.924632

-0.063592
-0.836999
-2.122820
-2.047542
-0.722534
-0.393589
-2.853651
-2.995022
-0.633199
-0.515951
-0.113089
-1.599435
-0.117146
1.460260
1.946253
1.814918
1.790145
-0.046800
0.074013
1.432267
1.541540
1.529481
2.277014
-0.939322
-0.740088
-1.969059
-0.852237
-1.153433
-2.104271
-0.863124
-1.312618
1.170480
1.977180
0.880111
1.577878

-0.007587
-0.064871
-0.424438
-1.708539
-2.215556
-1.543804
-2.155554
-1.969100

2.222808
1.911279
1.973666
3.312096
2.230318
1.891841
3.318545
2.006300
2.950971
0.810095
0.812043
1.700691
0.802101
-0.063493
0.816556
2.095851
-0.832362
-1.465196
-0.300793
-1.502318
-1.343898
-0.621611
-1.711311
-0.359061
-0.322660
-0.624432
-1.711115
-0.257641
-0.423637

-0.008739
-1.079126
-0.558062
0.838483
1.199462
2.216280
1.521761
-1.128442
-2.138450
-0.087484
0.764724
-0.090333
-0.997893
-0.059699
0.186109
0.653737
-1.053695
-0.664446
0.744871
1.431057
1.913246
2.219990
0.752819
1.578733
1.506237
1.272626
2.632469
-1.286962
-0.767533
-1.271894
-2.330911
-1.576066
-1.291391
-2.597996
-1.607102

-0.000016
-0.470764
-1.949653
-2.029999
-0.604540
-0.106688

1.195763

2.092661
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-1.992100
-1.070722
-1.556012
-1.320117
-1.747864
-2.485832
0.925899
2.054093
3.462279
3.699861
3.578716
4.203374
2.204180
1.294056
2.678978
2.872728
0.897948
1.583642
2.064020
-0.144440
0.104118
-1.178289
0.497991
-0.817147
-0.378639
-0.843642
-1.848095

-1.772728
-3.239431
-1.809641
-1.465600
-2.886169
-1.327191
-3.300738
-1.413624
-1.751928
-2.795313
-1.603989
-1.132802
-1.565606
-1.528319
-2.527772
-0.785980
-2.278454
0.268167
0.837333
0.612640
1.676073
0.541094
0.177707
0.923811
1.926243
0.593843
1.010681

1.385486
1.076229
-1.130140
-2.134684
-1.181738
-0.817784
-0.476180
0.095628
-0.435104
-0.207508
-1.504435
0.078954
1.615212
2.192928
1.828135
1.993517
-2.928739
-2.769329
-0.218366
1.401024
1.342399
1.750641
2.160404
-0.916355
-0.895609
-1.952927
-0.561271

1+ 1,2,3-¢-CsH3(CHs); TS = 1 + 2,3,4-¢-CsH;(CHs); TS
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1+ 1,2,3-¢-CsH3(CHs); = 1 + 2,3,4-¢-CsH3(CHs)s

aocoacacaaan

0.015159
-0.398041
-1.039166
-0.694333

0.196676

0.513479
-1.091440
-0.856144
-2.168561
-0.579098
-1.868970
-2.933920
-1.746453
-1.600790
-0.677210
-0.517824
-0.030611
-1.715411
-0.843580

0.862219

1.749697

2.039784

3.000695

4.029379

2.963953

2.811848

2.167155

3.125348

1.377185

2.143544

1.478105

0.810279

2.413919

1.028190

2.406599

2.317473

1.984088

3.480179

0.007469

0.330493
-0.128167
-1.466949
-1.914863
-1.593136
-2.217473

0.005796
-0.281892
0.872568
1.955659
1.494568
2.098160
3.384023
3.718592
3.516998
4.047895
0.963773
0.848486
1.929216
0.180921
-1.668485
-1.743473
-2.401317
-1.958731
-0.205855
-0.569294
0.254750
1.306193
1.058076
1.005424
1.877672
0.129737
2.720405
2.842522
2.983999
3.445778
0.566278
1.417808
0.799567
-0.292755
-1.095987
-1.487114
-1.837139
-1.029015

-0.002863
1.156435
2.468502
2.469300
1.154700

-0.003560

-1.308324

-0.007547
-1.423988
-1.889596
-1.060774
-0.083389

0.761502
-1.291289
-2.306952
-1.152985
-0.593118
-3.135774
-2.908448
-3.633856
-3.848194
-1.923554
-3.003705
-1.437800
-1.729241

0.647052

0.359655
-2.088666
-1.196132
-0.048326
-0.428417

0.673701

0.489731
-1.726617
-2.248768
-2.427490
-0.908504
-3.543091
-3.672838
-4.069448
-4.049316
-1.895349
-0.880592
-2.577185
-2.118040

0.006902
-1.027152
-0.379276
-0.373341
-0.998042

0.010967
-0.507326
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-1.892898
-1.986953
-3.305603
-2.217847
-1.866232
-3.306163
-2.000784
-2.950520
-0.808938
-0.810912
-0.804877
-2.427459
-3.085861
-3.072121
-1.917836
0.827146
1.469021
0.306227
1.490092
1.742018
2.493236
1.951059
1.873210
0.610329
1.700825
0.287374
0.343517
0.630235
1.718070
0.265774
0.423255

-1.571330
-2.150374
-1.200118
0.258156
1.184082
0.323801
-0.561134
1.136237
0.965164
1.748256
-0.012977
3.470271
3.848091
3.015280
4.322495
3.472279
3.885744
4.301610
3.012296
1.172935
1.249975
0.269622
2.029871
-1.333308
-1.288411
-2.156761
-1.585196
0.279931
0.356516
1.203232
-0.538021

-1.514360
0.150373
-0.528418
1.385897
1.840250
1.287475
2.077265
-1.346529
-2.045430
-2.805891
-2.531169
0.182961
-0.605722
0.941415
0.634878
0.183574
-0.600387
0.663978
0.923481
-1.586706
-0.794362
-2.163469
-2.252925
-0.469775
-0.411640
0.171941
-1.497493
1.380003
1.286495
1.828980
2.075878

1+ 1,2,4-¢-CsHy(CHs); TS = 1 + 1,3,4-¢-CsH3(CHs); TS
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1+1,2,4-c-CsHy(CH;); =1 + 1

C
C
C

-0.010062
0.812222
0.990465
0.030781

-0.779553

-1.729344

-1.180026

-2.362046

-2.375102

-0.135772
1.996040
3.001338
1.763490
2.034245
1.791836
1.974936
1.435131
2.759267
0.675111

-0.605517

-1.070191

-2.025115

-3.078480

-3.734827

-3.711168

-2.666447

-2.561266

-3.256218

-1.774456

-3.115169

-0.595021

-0.364770

-1.371133
0.297285

-1.122822

-1.163591

-0.261081

-2.020604

0.012006
0.764791
1.150483

-0.010531
-1.183308
-1.022513
-0.119301

0.313229

1.473184

2.416246

1.541303

1.392246

0.117683
-1.764516
-1.358469
-1.691797
-2.823041
-1.889005
-2.912866
-1.934070
-1.374579

0.828564
-0.167156
-2.459604
-1.535040
-1.027892
-1.853734
-0.273772
-0.596625
-1.675667
-2.524180
-1.841539
-0.781213
-3.563857
-3.209290
-4.335565
-4.052347
-2.899419
-2.070501
-3.519521
-3.508757

,3,4-C-C5H3(CH3)3

-0.007399
-1.056348
-2.227026

0.001361
0.457130
1.839628
2.310806
1.254461
1.338065
1.421904
0.451572
2.216443
3.356295
2.669056
2.517438
3.733297
2.399982
-0.433655
-0.093026
-1.464034
-0.439090
-0.195338
-0.897008
0.532102
1.000436
0.034691
-0.270481
0.506344
-0.879439
2.409674
2.470109
3.143800
2.707221
1.449732
2.453708
1.544442
1.048182
-0.916087
-1.624530
-1.170502
-1.087036

-0.021042
0.901898
-0.006331
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0.022518
-1.140555
-1.341389
-2.605144
-2.624315
-2.707750
-3.490176
-1.554579
-0.731804
-2.468762
-1.679177
-2.384566
-3.115505
-2.868628
-2.116630
-0.422171
-0.112393
-1.000280
-0.083038

2.542838

3.209440

2.568236

2.955586

1.890400

2.659185

1.518520

2.371782
-0.227213

0.727733
-0.834541
-0.723269

0.855488

1.807293

1.074121

0.345078
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-2.867345
-2.163540
-0.785293
-0.076515

0.047020

0.912921
-0.650918
-0.998215
-1.534157
-1.575842
-0.042241
-3.013617
-2.520455
-3.234338
-3.966051
-1.692441
-2.530025
-0.983334
-3.697243
-2.488059
-2.706150
-3.335769
-1.613420
-0.505890
-0.013582

0.217270
-1.316527

1.298923

1.793999

1.992081

1.148281

0.370967

0.804582
-0.479781

1.127065

-0.318161
0.367376
-0.385014
0.127675
1.211659
-0.324206
-0.156478
-1.889091
-2.360987
-2.054721
-2.405407
0.555581
1.200087
-0.400691
1.020066
1.643865
2.273532
2.242148
-1.009406
-0.481826
0.357975
-1.168633
-0.994318
1.759882
1.155989
2.488404
2.313551
0.751472
0.944596
0.164930
1.711875
-1.245338
-0.922566
-1.889816
-1.848423

1+ 1,2,5a-c-CsH;3(CHs); TS =1 + 3,4,5a-c-CsH;(CHs); TS

-0.059107
0.344785
1.004623
0.644753

-0.292195

-0.599220
0.931072
1.892585
2.861014
2.076161
1.451449
0.579447
0.428266

-0.098943
1.604311
0.896157

-0.992202

-1.851107

-1.346745

-0.446927

-1.832839

-2.067236

-3.125774

-4.120625

-3.000772

-3.124983

-2.054155

-2.991630

-1.232774

-1.982476

-1.414769

-0.650423

-2.283627

-1.038246

-2.645051

-3.181428

-2.038480

-3.403932
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0.018306
0.401439
1.632655
2.220644
1.397934
1.547086
3.216921
2.231762
1.722507
3.290634
2.138547
-0.588982
-0.127421
-1.441129
-0.977575
-0.262654
-1.161613
-1.164609
-1.180563
-2.092664
1.397094
1.898559
1.270343
1.598665
1.609243
0.184687
3.405070
3.836404
3.902015
3.647126
2.347214
3.058192
2.927006
1.793529
0.255227
-0.334891
-0.419276
0.679064

0.015575
1.416015
1.303175
0.085809
-0.562908
-1.594145
-0.228268
2.352851
2.380944
2.159656
3.348502
2.512983
3.494276
2.434427
2.494650
-0.461880
-0.210640
0.452341
-1.244023
-0.036445
1.780535
0.482812
-0.411276
-0.084798
-1.443057
-0.421927
0.272451
0.646595
0.783081
-0.791761
2.880697
2.572768
3.222640
3.746593
2.356238
1.617267
2.967847
3.027368
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-0.003106
-0.866078
-2.291019
-2.284358
-0.872244
0.014327
1.413216
1.969962
2.021050
1.311963
-0.584733
-1.605662
-0.596181
0.022704
-0.777270
-0.512333
-1.289695
0.807515
1.705880
0.914848
0.780718
-3.110053
-3.414624
-3.637983
-4.319545
-3.162361
-0.736584
-1.012871
0.286836
-1.391550
1.395051
1.303052
1.981636
1.971188
-0.659125
-0.743043
-1.653313
-0.040343
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0.000801
-0.846433
-0.291258

0.928672

1.209875

1.446211

1.952942

1.285994

2.133581

2.909148

2.558662

2.349819

3.495854

2.723701

2.008108
-0.223423
-0.538523
-0.550571
-0.432346

0.078241
-1.589443

1.630242
-1.015635
-1.952408
-0.405368
-1.278817
-2.353900
-2.713151
-2.678885
-2.846319
-0.598774
-1.561025

0.054479
-0.766297
-0.012367
-1.042140

0.430787

0.531117

0.000873
1.038078
0.916809
1.460650
1.953096
0.679598
1.067946
1.719990
0.177037
1.589243
-0.194356
-0.510064
0.370708
-1.088873
2.692719
2.418538
3.120452
3.113376
2.518363
4.001996
3.454914
1.482665
0.249778
0.769741
0.240068
-0.782065
0.927115
-0.068991
1.128488
1.651739
-0.226160
-0.736888
-0.877577
0.680249
-1.390649
-1.752213
-1.402979
-2.110015

1+ 1,2,5b-c-CsH(CHs); TS = 1 + 3,4,5b-c-CsH;(CHs); TS

-0.003782
-0.414944
-1.034642
-0.676710
0.197019
0.514648
-0.928979
-1.873233
-2.847304
-2.048495
-1.395218
-0.715577
-0.618556
-0.045349
-1.742764
-1.132503
-1.321434
-0.856298
-2.053823
0.886900
1.763267
2.053289
3.004787
4.036665
2.957709
2.818142
2.184269
3.130052
1.376522
2.188446
1.496649
0.831482
2.435818
1.050802
2.394421
2.293689
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0.008855
-0.279205
0.874891
1.954376
1.501564
2.102802
2.989803
0.945717
0.472075
1.980305
0.425414
-1.664283
-1.734541
-2.400091
-1.954832
-0.357533
-1.434304
-0.088761
0.165663
-0.537512
0.257866
1.303353
1.048078
1.005754
1.859888
0.112745
2.718557
2.833030
2.991481
3.438637
0.577491
1.431705
0.815447
-0.279240
-1.103746
-1.496304

-0.000505
-1.424382
-1.910728
-1.086349
-0.096345

0.749436
-1.281323
-3.152084
-2.993550
-3.453020
-3.986248
-1.909266
-2.997115
-1.460267
-1.657631

0.982261

0.957252

2.004263

0.720722

0.305305
-2.090414
-1.193489
-0.039469
-0.411906

0.690588

0.487195
-1.721907
-2.267571
-2.398710
-0.899044
-3.542489
-3.668438
-4.060626
-4.055763
-1.896055
-0.883001
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1+ 1,2,5b-c-CsHy(CHs); = 1 + 3,4,5b-c-CsHy(CHa)s

-0.003049
-1.414914
-2.442233
-2.256962
-1.107792
0.214836
1.424941
1.398870
2.362714
1.456558
0.388619
-0.445911
0.466171
1.307004
-1.041144
-1.324944
-2.527001
-2.412483
-3.457452
-2.617366
-0.437533
-2.768368
-3.402927
-4.096298
-3.986569
-2.880877
-1.751666
-1.701972
-1.067526
-2.765549
1.076986
0.900675
2.067153
1.106715
-0.022055
-0.275767
-0.739857
0.965026
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-1.835166
-1.052306

0.002834
-0.433271
0.520439
1.716985
1.592959
1.434535
1.497733
0.751240
1.370596
2.482886
2.588980
2.677153
3.532273
2.472539
2.375698
0.150906
-0.086922
0.461956
0.235071
-1.147692
-0.228426
2.636379
0.126629
-0.640758
0.985357
-0.297957
-1.909617
-2.260043
-2.518369
-2.098089
-1.021755
-1.960466
-0.665736
-1.246570
0.048102
-0.939126
0.765974
0.309732

-2.583204
-2.111722

-0.000306
0.585634
-0.031143
0.529250
1.513697
0.683077
1.628331
2.422197
1.081230
2.102163
-0.310731
-1.005338
0.238778
-0.893162
2.272623
2.017357
2.920701
3.858971
2.450183
3.169979
2.530409
0.269389
-1.105392
-0.746896
-1.441661
-1.968632
0.475291
-0.560279
1.071012
0.838399
0.380214
-0.151313
0.085474
1.447500
-1.533798
-1.932666
-1.928955
-1.925073

1+ 1,3,5a-c-CsH;3(CHs); TS =1 + 2,4,5a-c-CsH;(CHs); TS

0.010809
0.651649
1.738834
1.561874
0.314073
-0.004054
2.484923
2.903934
3.323744
1.968158
2.543821
0.572940
0.867814
-0.436907
1.241846
0.726381
-1.337977
-2.067101
-1.751386
-1.207271
-0.869288
-0.994091
-2.290629
-3.039796
-2.134585
-2.721123
-0.382252
-1.016746
0.616731
-0.327687
-0.013113
0.949901

TOZICNZIOZIDITZTOQOQONIIDQOIDTNIDTQODISZITZOTOOO0O00

-0.010605
-0.511932
0.339816
1.532921
1.464735
2.196105
2.716464
2.882859
2.564900
3.626545
0.148777
-1.939866
-2.038556
-2.340608
-2.574469
-0.320933
-0.560121
-0.607548
0.038816
-1.577624
0.731353
1.880580
2.172903
2.545217
2.959977
1.319289
3.182448
3.608591
3.062399
3.916614
0.793829
1.273752

0.001843
1.273917
1.494645
0.786352
0.137960
-0.601098
0.811072
1.807308
0.125658
0.502533
2.196338
1.718097
2.766192
1.607195
1.126866
-0.779367
-0.438195
0.363425
-1.253392
-0.815258
2.603588
1.792377
1.053247
1.763732
0.311136
0.538504
2.280864
3.069055
2.694222
1.472527
3.852333
3.692189
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H -0.537057
H 0.171869
C -2.043587
H -2.828996
H -1.736136
H -2.506556
38

1+ 1,3,5a-¢-CsH3(CHs)s = 1 + 2,4,5a-c-CsHx(CH)s

0.007152
-0.870402
-2.279147
-2.281018
-0.853622

0.014770

1.410296

1.972687

2.014399

1.303529
-0.605650
-1.609188
-0.662156

0.016396
-0.744018
-0.502445
-1.278886

0.816532

1.721398

0.881633

0.822697
-3.396521
-3.593904
-3.144006
-4.314492
-3.107320
-0.778727
-1.061097

0.233568
-1.454507

1.408699

1.322468

2.002354

1.975014
-0.631877
-0.668180
-1.646267
-0.031291

I QOZZIZIQOINIICIZQONIIZIZIQIITQOZQOIITIZIOTT T OO0O0000

38

1.353353
-0.212356
-0.200710
-0.130091
-1.246734

0.060305

-0.002239
-0.835754
-0.254810
0.954921
1.210149
1.446665
1.975050
1.329570
2.135144
2.944435
2.542230
2.297547
3.478063
2.729849
2.007329
-0.229059
-0.549705
-0.564922
-0.364457
-0.004648
-1.627706
1.938759
2.154281
2.890647
1.557046
-0.736834
-2.345147
-2.684366
-2.703026
-2.821386
-0.603293
-1.574569
0.037651
-0.754493
-0.030545
-1.060477
0.363860
0.543536

4.639920
4.240812
2.829212
2.080767
2.913992
3.790404

0.002644
1.030117
0.925635
1.490760
1.966281
0.676022
1.045804
1.714668
0.148574
1.541147
-0.204896
-0.549714
0.360452
-1.084618
2.707068
2.416685
3.117320
3.108497
2.546759
4.045696
3.368117
1.622999
2.677874
1.146662
1.172185
0.416442
0.908673
-0.092381
1.111414
1.624448
-0.198541
-0.692533
-0.855924
0.716766
-1.396199
-1.763424
-1.412843
-2.107326

1+ 1,3,5b-c-CsH(CHs); TS = 1 + 2,4,5b-c-CsH;(CHs); TS

-0.009420
-0.389498
-1.014960
-0.692498
0.170690
0.481190
-1.092364
-1.068442
-2.110302
-0.429223
-1.568368
-0.686566
-0.712196
0.054876
-1.664948
-1.149615
-1.312375
-0.901388
-2.077980
0.884595
1.752913
2.035501
2.989424
4.020001
2.944110
2.804872
2.148900
3.092067

ZTOZDZZQOQOQZIZIZITZTONTTIQOZIIZITZITZIOTZOOO0OA0O

-0.002889
-0.273266
0.886025
1.966404
1.491719
2.087279
3.396943
3.669019
3.573022
4.074175
0.964616
-1.655683
-1.684669
-2.378008
-1.992773
-0.404317
-1.485059
-0.136747
0.097777
-0.539632
0.244826
1.305460
1.071575
1.023165
1.894749
0.143652
2.715321
2.830956

0.000059
-1.439725
-1.899403
-1.063161
-0.070315

0.783657
-1.277897
-2.336532
-0.918493
-0.736828
-2.829225
-1.937160
-3.029617
-1.589986
-1.576955

0.954735

0.918902

1.984115

0.677072

0.313195
-2.081488
-1.197216
-0.041999
-0.417875

0.675055

0.498562
-1.739909
-2.290136
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38

1+ 1,3,5b-c-CsHy(CHs); = 1 + 2,4,5b-c-CsHy(CHs)s

I ONZIZIQOIICITCTQONNIZIQOICIITOQOIIZIZIQOITTOO00O00A0

38

1+ 1,4,53-C-C5H3(CH3)3 TS

TOoOOQZIODIZONIODTIZIQOZIDIEZIZITOOO0O0O00

1.339762
2.150530
1.502587
0.837851
2.446886
1.056576
2421322
2.290575
2.043678
3.502882

0.003667
-1.413329
-2.426228
-2.258586
-1.099291

0.215518

1.431909

1.402562

2.365237

1.473655

0.372680
-0.448193

0.414506

1.304508
-1.024641
-1.319606
-2.520392
-2.394516
-3.449254
-2.622834
-0.432644
-2.972584
-3.468230
-2.273693
-3.726560
-3.115520
-1.773534
-1.709073
-1.113789
-2.799206

1.079423

0.894261

2.070752

1.114145
-0.003991
-0.211507
-0.754190

0.972837

-0.029371
1.038816
1.668499
0.815075

-0.377952

-1.446057

-1.111089

-2.354737

-1.704585
0.991235
2.616580
1.753401
2.402187
1.057895
2.385821
0.579653

-1.123742

-1.944656

-1.542515

-0.715233

-0.308386

-1.208235

-2.673177

-3.211030

2.974231
3.445745
0.543771
1.394327
0.769811
-0.319299
-1.098316
-1.504482
-1.836730
-1.012010

-0.002106
-0.425007
0.545488
1.738273
1.586906
1.433706
1.510390
0.781121
1.363357
2.505347
2.581809
2.634284
3.535001
2.482928
2.365850
0.141889
-0.097653
0.432226
0.241655
-1.161631
-0.245093
3.024203
3.372947
3.810522
2911372
0.301177
-1.893879
-2.230347
-2.523867
-2.062210
-1.025356
-1.972870
-0.682565
-1.230340
0.029672
-0.971366
0.707288
0.330817

0.045300
1.017418
0.357978
-0.617634
-0.623597
-1.669497
-2.619249
-1.376070
-1.856836
-1.202434
0.654833
1.931077
2.627035
2.513859
1.357285
-0.719323
0.424710
0.970184
-0.481738
1.024632
2.273785
1.323454
1.357848
1.951920

-2.421078
-0.926328
-3.543082
-3.687658
-4.057125
-4.045013
-1.869646
-0.864975
-2.579793
-2.039395

0.003278
0.576258
-0.019393
0.553565
1.529598
0.681825
1.617178
2.427099
1.067627
2.069396
-0.322218
-1.036913
0.214628
-0.885993
2.293863
2.017506
2.921848
3.869652
2.460433
3.151886
2.525495
0.298709
1.210508
-0.002185
-0.482384
-0.820934
0.445524
-0.593531
1.047442
0.783951
0.400452
-0.111838
0.093644
1.471402
-1.530412
-1.920045
-1.936012
-1.919075

-0.022240
-0.486256
-1.557443
-2.067453
-1.330344
-1.441155
-1.010699
-0.911385
-2.486633
-2.962301
-1.989640
0.467286
-0.070540
1.074082
1.152457
0.492126
0.963441
0.512151
1.407866
1.781159
-1.733368
-2.265939
-1.873050
-2.624467
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-3.129571
-2.875722
-1.084401
-1.447893
-0.065410
-1.704312
0.718504
1.174953
0.236631
1.517484
-0.795402
-1.258944
0.033116
-1.530765

TTTOZITZIIZIQZ T TOQTT

38

1+ 1,4,5a-c-CsH;(CHs)3
-0.001310
0.754395
1.119110
-0.002741
-1.157049
-1.348090
-2.631934
-2.715307
-2.706596
-3.503489
-1.528825
-0.685639
-2.423890
-1.674548
-2.406853
-3.147273
-2.876816
-2.154248
-0.390489
0.030120
-1.100248
-1.589609
-1.858343
-0.378315
-0.120236
2.114374
1.896875
2.658396
1.547028
2.379165
-0.230031
0.733229
-0.799759
-0.751558
0.856979
1.795261
1.104267
0.344625

ITTOICIIQOIITITQOIIIIIQIQOITITOISITIQITITOO0O00000

38
1+ l,4,5b-C-C5H3(CH3)3 TS
0.002342
0.801143
0.958834
0.009613
-0.777826
-1.720062
-1.164010
-2.346703
-2.371796
-0.170243
1.634450
1.791316
2.079975
1.392583
2.704207
0.928803
1.541367
0.341875
1.589011
-0.632656

TZTCTTCZQONIZIQIZITZITZITZTOOQOO00O0O

0.364982
1.822295
0.916319
1.728770
0.687954
0.039092
2.899648
2.184205
3.676671
3.382973
3.296131
2.868158
3.924265
3.961461

0.003362
-1.049207
-2.197749
-2.846921
-2.155288
-0.775967
-0.049270

0.121446

0.919807
-0.633321
-1.014615
-1.528651
-1.619471
-0.066929
-2.996151
-2.486788
-3.229532
-3.942724
-1.763666
-2.686300
-1.093010
-0.148436
-1.774397
-0.917986
-3.669934
-2.376850
-0.505743
-0.026510

0.229630
-1.319406

1.340620

1.818312

2.023222

1.257789

0.365951

0.821974
-0.492905

1.101483

0.005382
-1.189114
-1.029974
-0.119792

0.324651

1.490295

2.430695

1.557317

1.421349

0.118808
-1.611869
-1.878265
-2.851509
-2.028988
-1.280617

1.172821

0.904770

2.055477

1.429379
-0.210398

-1.884107
-0.911644
-3.721881
-4.365988
-4.024141
-3.929697
-2.659310
-3.339209
-3.268152
-2.090687
-0.718974

0.167700
-0.386016
-1.189357

0.005037
0.922188
-0.014280
-0.321883
0.398086
-0.364237
0.071432
1.141856
-0.428526
-0.235102
-1.873021
-2.331175
-2.046120
-2.398867
0.579645
1.200784
-0.380283
1.065475
1.690688
2.103841
2.863860
2.655213
3.261170
3.666998
-1.017642
-0.404928
1.759691
1.137426
2.487922
2.308500
0.730006
0.926546
0.094312
1.680296
-1.218857
-0.889270
-1.840398
-1.845231

0.001298
0.470064
1.851108
2.323557
1.255948
1.325998
1.405929
0.434461
2.200903
3.365219
2.466966
-0.422114
-0.016582
-1.427220
-0.518884
-0.386647
-1.251345
-0.653477
0.444056
-0.858365
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1+ 1,4,5b-c-CsH3(CH;)s

I TONTIIQOITNIIQOII NI I I IQOQONITIOITTIQOSIITOOO0O000Q0

38

1+ 1,5a,5b-c-CsH;3(CH;); TS

jsgesfas@RasfiasfasNoResiias- o NoNONONQ!

-1.060863
-2.018605
-3.075819
-3.740390
-3.698502
-2.669168
-2.547377
-3.250328
-1.759015
-3.090582
-0.580699
-0.347311
-1.352989

0.314279
-1.128782
-1.143594
-0.287208
-2.045079

-0.000853
1.120964
1.418990
0.374915

-0.659025

-1.258688

-2.455571

-2.231748

-2.820730

-3.280067

-1.800367

-1.040603

-2.608285

-2.219945

-1.667445

-2.256653

-2.358548

-1.153223
0.277078
1.030426
0.333839
1.610105
1.715293

-0.278043
0.222666
2.301075
2.338977
2.802025
2.081928
3.090642

-0.239991
0.646737

-1.069588

-0.458670
0.432681
1.334168
0.649820

-0.341186

0.012343
0.676090
0.780611
0.723836
0.608063
0.420940
0.885617
0.993269
0.482752
1.100901
0.734034
-0.561699
-1.514721
-2.017895
-1.702311
-1.950671

-2.458767
-1.540013
-1.026815
-1.849686
-0.266645
-0.603384
-1.685129
-2.527270
-1.866318
-0.787193
-3.570610
-3.222064
-4.346554
-4.047935
-2.893927
-2.064259
-3.540720
-3.474550

-0.000592
1.107651
1.617347
2.336143
2.333184
0.865415
0.798702
1.166165

-0.226788
1.396944
0.453597
0.477859
1.128833

-0.555638
3.467117
3.521221
3.351528
4.423561
2.286630
3.566992
4.354149
3.929598
3.402246
1.983691
2.786007
1.355176
0.708385

-0.201841
0.533409
1.501299

-0.727110

-1.307241

-1.432773

-0.055114

-1.082866

-1.583552

-0.684679

-1.848359

0.000475
-0.846965
-2.131756
-2.044948
-0.693504
-0.349625
-2.864116
-3.029351
-0.563283
-1.224996

0.469872
-0.726286
-0.322416

0.152203
-1.393471

0.087176

0.525764
1.003499
0.046834
-0.248390
0.522080
-0.873328
2.414423
2.470121
3.142864
2.721206
1.433851
2.438318
1.523136
1.025652
-0.924135
-1.633194
-1.178862
-1.095059

-0.004667
-0.173062
1.231135
1.636272
0.517614
0.483137
-0.478935
-1.481525
-0.572481
-0.083121
1.858435
2.638613
2.155655
1.824893
0.567803
-0.350908
1.407988
0.692666
-0.713468
-1.045292
-1.345768
-0.194645
-1.881330
-1.606084
2.610832
1.804277
-0.986943
-0.594537
-2.034531
-0.954389
-1.337742
-1.605084
-1.251100
-2.168940
0.992999
0.627443
1.983348
1.097307

0.009797
1.094141
0.544387
-0.847501
-1.200752
-2.214387
-1.535271
1.112579
2.551682
3.163787
2.801928
2.842570
0.051264
-0.794541
0.017402
0.967542
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1+ 1,5a,5b-c-CsH;(CHs)s
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38

1+ 2,3,53-C-C5H3(CH3)3 TS

TOZTZIZOZOoonoan

0.083097
1.077133
-0.533028
-0.331516
2.825965
2.697426
2.801493
3.738675
1.993419
2.832302
3.341670
4.430098
3.144963
2.986898
3.559706
3.318758
4.643443
3.337442
3.069291
2.374209
3.026323
4.080817

-0.002285
-1.506630
-1.983354
-1.389963
-0.483439
0.718230
1.911931
1.747229
2.768589
2.210823
1.315907
0.591736
1.730945
2.134931
-0.157980
-1.372591
-2.723417
-2.544772
-3.339814
-3.294006
-0.802949
0.208472
-0.828699
-1.443928
-1.460091
-2.641687
-2.396401
-2.424501
-2.048443
-3.421664
0.592235
0.121244
1.661784
0.462366
0.067401
-0.537650
-0.287177
1.094979

-0.039219
-0.374972
-1.340372
-1.237078
-0.193032

0.007490
-2.028183
-1.634352
-2.021420
-3.075267
-2.253067
-3.288378

1.521085
1.926894
1.958636
1.858199
-0.260064
-0.088628
1.297547
1.349176
1.502172
2.110354
-1.104536
-0.960245
-2.136943
-0.957876
-1.484237
-2.392333
-1.324868
-1.657877
0.913044
1.742889
0.578968
1.307271

0.009467
0.471782
-0.409519
0.012115
1.173485
0.504645
1.455168
2.281525
0.893013
1.877308
-0.635048
-1.397400
-0.215921
-1.125368
1.822468
1.829929
2.347461
3.129448
1.579497
2.804019
3.043505
2.952081
3.910668
3.280365
-0.425993
-1.263113
0.478346
-0.506080
1.199279
0.741883
0.586024
0.100776
0.365930
1.656905
-1.515890
-1.805830
-2.080195
-1.827032

-0.027508
-1.273721
-0.897604
0.489134
0.975454
2.036408
1.274139
2.286195
0.804213
1.352812
-1.817519
-1.697933

0.098919
-0.003535
-0.691997

1.053744

0.532225
-0.867215
-1.493896
-2.059289
-2.202176
-0.770721
-1.798485
-1.803924
-1.522187
-2.822919

1.045410

0.498240

0.960382

2.101878

1.466131

1.366133

2.505017

1.302912

0.006084
-0.235340
-1.387777
-2.501957
-2.112464
-1.332649
-1.118567
-0.436137
-0.735348
-2.082377
-2.181164
-2.459672
-3.103401
-1.648598
-2.929442
-1.015232
-1.552063
-2.296085
-2.010767
-0.738067
-0.268820

0.094457
-0.935408

0.586171
-3.489292
-1.273493

0.993395

1.469408

1.737310

0.720204

1.304103

2.163198

1.358886

1.433638

0.202780

1.066775
-0.657325

0.411424

0.009499
-0.766245
-1.707864
-1.914118
-1.111301
-0.982782
-2.918177
-3.023534
-3.906788
-2.609665
-2.463932
-2.129994
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1+ 2,3,53-C-C5H3(CH3)3
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38

1+ 2,3,5b-C-C5H3(CH3)3 TS

=loR-NoNoNoNoNe!

-2.239314
-1.971442
-0.303958
-0.947241
1.107098
2.043233
1.269485
0.841192
1.484478
1.529819
2.625132
3.555986
2.357197
2.842054
1.142010
1.967113
0.258602
0.950166
1.000955
0.095808
1.778694
0.802593
2.553287
3.225155
2.132214
3.177516

0.004002
-0.875434
-2.298964
-2.291081
-0.862357

0.013636

1.411370

1.969855

2.017079

1.310622
-0.605654
-1.613051
-0.653592

0.012280
-0.760840
-0.508840
-1.287642

0.806962

1.716184

0.844568

0.832247
-3.394288
-3.575393
-3.133279
-4.328774
-3.413460
-3.602105
-4.341914
-3.160243
-0.785912

1.394058

1.280245

2.003089

1.955672
-0.623106
-0.684957
-1.625790
-0.002391

-0.035290
-0.396888
-1.359822
-1.277916
-0.264651
-0.068416
-2.053066
-1.689945

-1.616605
-2.860565
-2.274828
0.154464
0.001819
-0.380039
1.022231
-0.609554
-1.115470
0.280083
1.141975
1.007753
2.198900
0.936207
0.824756
0.668755
0.347541
1.900025
-2.018949
-1.663443
-2.107229
-3.025386
-1.831009
-1.163306
-2.541723
-2.412224

0.007940
-0.809921
-0.263549

0.950211

1.208575

1.454481

1.978874

1.339043

2.123272

2.955000

2.553757

2.315522

3.489193

2.738858

2.002162
-0.233770
-0.554224
-0.568729
-0.326260
-0.043414
-1.640765

1.946261

2.152729

2.900454

1.595116
-1.010894
-1.954432
-0.437817
-1.266889
-1.892382
-0.624718
-1.619479
-0.032913
-0.741869
-0.016744
-1.050800

0.406897

0.534999

-0.007194
-1.246617
-0.877890
0.518268
1.011485
2.071730
1.291808
2.318128

-3.539744
-2.310757
-0.349222

0.609564

1.008414

0.622081

1.365980

1.874633
-2.071630
-2.278711
-1.671614
-2.237834
-1.746128
-0.627659
-3.641347
-4.348998
-4.059690
-3.592476
-3.190692
-3.677509
-3.961574
-2.810537
-1.259092
-0.723881
-0.541639
-1.948436

-0.004570
1.011942
0.911632
1.478840
1.955337
0.671761
1.038368
1.715456
0.139251
1.521566

-0.205645

-0.543356
0.360995

-1.088868
2.701506
2.405374
3.102042
3.104207
2.567335
4.063010
3.320445
1.635566
2.695442
1.167820
1.195172
0.253495
0.775906
0.244938

-0.779822
0.881136

-0.179578

-0.619970

-0.868769
0.742708

-1.407393

-1.761378

-1.435970

-2.119068

-0.002396
-0.783724
-1.723098
-1.913646
-1.091719
-0.957502
-2.938000
-3.011071
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1+ 2,3,5b-C-C5H3(CH3)3
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38

1+ 2,5a,5b-c-CsH;3(CH;); TS

C

C
C
C

-1.985317
-3.115099
-2.234849
-3.289991
-2.128616
-1.995568
-0.321997
-0.974740
-0.747141
-2.016851
-0.849175
0.983283
1.467188
1.548241
2.590864
3.581790
2.380007
2.668598
1.257808
2.098538
0.365659
1.118686
1.092503
0.246549
1.938530
0.833884
2.422685
2.546850
2.089346
3.418514

0.007675
-1.398475
-2.440560
-2.261549
-1.100648

0.221892

1.436902

1.396866

2.368833

1.491727

0.385460
-0.438839

0.437370

1.314079
-1.037356
-1.318942
-2.531514
-2.411509
-3.450645
-2.648520
-0.436863
-2.970430
-3.460205
-2.267118
-3.730446
-3.406681
-4.063103
-4.032688
-2.883101
-1.611542

1.056119

0.819717

2.056589

1.097239

0.003947
-0.237460
-0.723413

0.989712

-0.028862
0.678908
0.750780
0.668511

0.836793
1.328527
-1.802663
-1.643362
-1.643106
-2.845869
-2.247657
0.211489
1.158751
0.228350
-0.589009
-0.014904
-1.078517
0.315104
1.124310
0.955978
2.193743
0.875845
0.894654
0.705125
0.469718
1.977508
-1.969400
-1.586514
-2.066128
-2.973517
-1.768934
-1.252974
-2.787571
-1.842271

0.011847
-0.398857
0.539331
1.736146
1.592029
1.444003
1.509911
0.785491
1.346424
2.506321
2.595755
2.659909
3.545478
2.492278
2.372707
0.144788
-0.097748
0.411716
0.262810
-1.165209
-0.235168
3.030174
3.368832
3.816681
2.947247
0.111977
-0.677882
0.937374
-0.303050
-1.465507
-1.034648
-1.986674
-0.741128
-1.213006
0.044718
-0.950444
0.747280
0.316413

-0.014453
-0.875532
-2.165418
-2.044750

-3.931486
-2.676249
-2.515308
-2.272303
-3.593240
-2.303137
-0.367851

1.198595

1.693077

0.875936

1.931435

0.377503
-1.982002
-2.174266
-1.427863
-1.870077
-1.505333
-0.369857
-3.542627
-4.223409
-4.000299
-3.483640
-3.147649
-3.716581
-3.841248
-2.800790
-1.028373
-0.076805
-0.815219
-1.485277

-0.002960
0.566426
-0.032555
0.538869
1.516840
0.680679
1.618325
2.432056
1.070565
2.065918
-0.317983
-1.027736
0.223928
-0.886439
2.280765
2.009741
2.897247
3.857033
2.432609
3.102155
2.529060
0.304495
1.223623
0.013632
-0.473971
-1.088918
-0.708675
-1.431472
-1.955795
0.448555
0.403664
-0.080038
0.074794
1.478377
-1.535743
-1.922666
-1.941523
-1.923864

0.011762
1.047081
0.504965
-0.890464
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C 0.540187 -0.693935 -1.222050
H 0.347023 -0.333023 -2.228551
H 0.817859 -2.856614 -1.591814
C 0.971940 -3.437521 1.269140
H 1.436354 -3.241008 2.236894
H 0.019586 -3.942205 1.457549
H 1.608901 -4.134787 0.718755
H 0.594508 -0.685092 2.114919
C -1.553555 -0.344649 0.093676
H -2.079764 0.125209 -0.740871
H -1.737431 -1.416656 0.066345
H -1.967523 0.063389 1.019719
C 0.036241 1.506310 0.112947
H 1.006148 1.924036 -0.106139
H -0.674387 1.946572 -0.592277
H -0.261633 1.824843 1.116364
C 2.758272 -0.230847 0.537764
C 2.672254 -0.062921 -0.863967
C 2.776405 1.313220 -1.509935
H 3.719952 1.360774 -2.065182
H 1.976658 1.503802 -2.231838
H 2.796694 2.137827 -0.799577
C 3.323290 -1.095137 -1.769432
H 4.413696 -0.964005 -1.758396
H 3.109682 -2.121779 -1.482480
H 2.987899 -0.959749 -2.801857
C 3.525633 -1.426886 1.070556
H 3.295613 -2.355486 0.552793
H 4.603199 -1.247431 0.958118
H 3.327132 -1.574991 2.135099
C 2.928253 0.941488 1.490111
H 2.330754 1.818172 1.262360
H 2.683909 0.636696 2.510654
H 3.981648 1.251008 1.494429
38

1+ 2,5a,5b-c-CsH;(CHs)s

C 0.000121 0.004239 -0.001731
C -1.486634 0.464140 -0.257316
C -1.998314 -0.418084 -1.393935
C -1.390930 0.002866 -2.504341
C -0.478232 1.161661 -2.119761
C 0.727280 0.501238 -1.336773
C 1.919910 1.451094 -1.110033
H 1.765656 2.248811 -0.392027
H 2.785089 0.878996 -0.761899
H 2.200973 1.910596 -2.062108
C 1.330798 -0.635540 -2.184268
H 0.603903 -1.386965 -2.484578
H 1.766931 -0.210679 -3.094099
H 2.135428 -1.138551 -1.641656
H -0.156666 1.808635 -2.940065
C -1.370299 1.822773 -1.020130
C -2.731054 2.325436 -1.544273
H -2.572128 3.120151 -2.279264
H -3.337942 1.553690 -2.009996
H -3.301963 2.759475 -0.718098
C -0.805095 3.040744 -0.277164
H 0.223287 2.971293 0.041191
H -0.879868 3.916803 -0.928126
H -1.416889 3.243797 0.607417
H -1.478780 -0.430690 -3.493451
C -2.985020 -1.523278 -1.215639
H -3.943538 -1.122317 -0.868067
H -3.154966 -2.056912 -2.152809
H -2.649919 -2.240903 -0.461201
H -2.099998 0.462407 0.649567
C 0.560913 0.594075 1.303889
H 0.050294 0.126605 2.150668
H 1.626214 0.366597 1.402236
H 0.434341 1.667464 1.409338
C 0.071815 -1.519263 0.199217
H -0.558651 -1.807349 1.046358
H -0.255716 -2.085138 -0.671264
H 1.094555 -1.826542 0.435613

E
—_

1+1,2,3,4-c-CsHy(CH), TS
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0.012109 -0.000027 -0.007968

-0.096832 -1.160591 -0.956381
-0.863322 -0.702053 -2.039802
-0.863330 0.701968 -2.039809
-0.096846 1.160526 -0.956392
-0.069597 2.585361 -0.480972
-1.066180 2.916317 -0.170093
0.599728 2.702354 0.373122
0.267499 3.268262 -1.266303
-1.490786 1.566451 -3.093295
-1.321653 1.171429 -4.099444
-2.574640 1.632032 -2.952617
-1.092957 2.582324 -3.062000
-1.490774 -1.566553 -3.093274
-2.574622 -1.632174 -2.952566
-1.321683 -1.171521 -4.099426
-1.092909 -2.582413 -3.061993
-0.069566 -2.585420 -0.480947
0.267523 -3.268326 -1.266275
0.599773 -2.702400 0.373140
-1.066142 -2.916381 -0.170048
-0.882196 -0.000029 0.634194
0.885523 -0.000017 0.642934
1.948081 -0.705420 -1.766681
1.948071 0.705371 -1.766688
2.806373 1.435925 -0.753335
3.869415 1.272092 -0.976042
2.632690 2.513033 -0.795580
2.644295 1.109652 0.275273
1.869844 1.446774 -3.083923
2.836141 1.400254 -3.604468
1.117370 1.037256 -3.756384
1.639517 2.504401 -2.927075
1.869863 -1.446840 -3.083908
1.117381 -1.037345 -3.756374
2.836159 -1.400312 -3.604455
1.639553 -2.504468 -2.927045
2.806393 -1.435953 -0.753321
2.644307 -1.109676 0.275285
2.632729 -2.513064 -0.795560
3.869432 -1.272101 -0.976028

—_

+1,2,3,4-c-CsHy(CHs )4

AONZZIQOIZITCITZTONTTIQOIZIIZIQIZITTOIIZIQITZITOO0O000Q0Q=E DINIQZZITQONNZQOIZIIZIZIQOQOQNENIZIQOIIIZIONDTIQOITZITZIOOOOOAN

0.007461 0.004804 -0.038227
1.254688 0.309604 0.889898
2.495897 -0.155042 0.122242
2.482201 -1.493069 0.104666
1.231534 -1.952216 0.860184
-0.008937 -1.597672 -0.059287
-1.295832 -2.199639 0.526603
-1.462920 -1.931169 1.571095
-2.170425 -1.881821 -0.045775
-1.253198 -3.289978 0.466708
0.139593 -2.200985 -1.461989
1.024636 -1.843047 -1.986658
0.206367 -3.291247 -1.392594
-0.734070 -1.970203 -2.078102
1.284758 -3.374730 1.390192
0.439425 -3.585649 2.048304
1.276772 -4.112265 0.581496
2.200409 -3.526152 1.968192
1.143572 -0.833877 1.909403
1.989204 -0.851622 2.601272
0.209546 -0.831786 2.477930
3.418106 -2.447324 -0.566824
3.903854 -3.099614 0.165411
2.881837 -3.100294 -1.262832
4.199076 -1.926728 -1.122569
3.451317 0.797162 -0.524208
3.950178 1.419867 0.224776
4.221570 0.275466 -1.093709
2.928699 1.479071 -1.202625
1.336881 1.716316 1.457076
1.344253 2.474847 0.668035
0.495845 1.927151 2.120700
2.255266 1.833713 2.038640
-1.267001 0.617370 0.563639
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-1.202088
-2.147773
-1.439775
0.168673
0.257743
1.046335
-0.709374

0.063291
-0.583404
-1.526446
-1.195233
-0.002401

0.374253
-1.923020
-2.065991
-2.917330
-1.377966
-2.660048
-3.560209
-2.917822
-2.413160
-0.687118
-0.747081

0.179212
-1.583050
-0.724729

1.290533

2.032245

1.762849

0.986600

1.189647

1.451624

2.737551

3.565985

2.657546

3.018631

1.090878

1.845856

0.122874

1.082578

0.410912
-0.463587

1.054351

0.076798

2.197426

2.957011

1.720692

2.730524

-0.014358
1.225103
2.463143
2.444098
1.194546

-0.039501

-1.325939

-1.563585

-2.185352

-1.220898
0.121940
1.012576
0.187273

-0.746000
1.201778
1.192537
2.175179
0.188894

-0.852483
0.268355
0.448846
3.387016
3.843273
2.862300

1.707806
0.332598
0.325075
0.641602
1.728068
0.279527
0.445034

-0.034959
0.338200
-0.666788
-1.806415
-1.541356
-2.201416
-3.118306
-3.478738
-3.027052
-3.886096
-0.560408
-0.169517
-1.531294
0.117371
1.748486
1.779285
2.340322
2.247395
0.169464
0.721815
0.884800
0.195251
1.705222
-0.706227
-1.788621
-1.840937
-2.148148
-2.592155
-0.902966
-3.192686
-3.549911
-3.252547
-3.888131
-0.948316
-1.581351
-1.433797
-0.000279
0.406208
0.480539
1.384380
0.213584

0.012241

0.311751
-0.148476
-1.487166
-1.931276
-1.584942
-2.211708
-1.912927
-1.967622
-3.300506
-2.195168
-1.844968
-3.284895
-1.966576
-2.973992
-0.843347
-0.867414
-0.844079
-0.709254
-1.787659
-0.043189
-2.450621
-3.100956
-3.103325

0.532340
-0.016604

1.600784
-1.424632
-1.326630
-1.958774
-2.046353

+1,2,3,5a-c-CsH,(CH;)4 TS =1 + 2,3,4,5a-c-CsH,(CHs)s TS

0.062379
1.372313
1.629790
0.881042
0.181084
-0.596926
0.926445
1.950380
0.478747
0.375216
2.606405
2.120415
3.037009
3.426483
1.865688
2.958400
1.563075
1.479260
-0.683027
-0.424286
0.350457
-1.257157
-0.791700
2.586569
1.718242
0.907346
1.558346
0.117018
0.438922
2.174877
2.887372
2.666251
1.330800
3.862177
3.723584
4.609424
4.295818
2.797366
2.022887
2.911410
3.738069

+1,2,3,5a-¢-CsHy(CHs)s = 1 + 2,3,4,5a-¢-CsHa(CHs)s

-0.040969
0.908020
0.122356
0.093016
0.848547

-0.057472
0.505132
1.522213

-0.125392
0.501400

-1.458093

-1.977636

-1.376403

-2.083217
1.179713
1.948210
2.428564
3.099541
2.830566
3.647298
3.797937

-0.552712
0.200786

-1.256942
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4.189082
3.435288
3.927690
4.209802
2.931021
1.295573
1.325931
0.432678
2.196000
-1.318285
-1.239627
-2.154249
-1.580972
0.203400
0.310993
1.086240
-0.662410

—_

0.012978
-0.126345
-0.880420
-0.849897
-0.048874

0.031240
-1.453728
-1.138963
-2.546277
-1.170274
-1.531658
-2.598509
-1.450812
-1.080322
-0.099713

0.194728

0.602280
-1.088166
-1.157448
-1.138820
-1.086631
-2.112716

0.936248

1.967446

1.946131

2.765403

3.829548

2.482483

2.674018

1.899799

2.884598

1.178516

1.641651

1.854714

1.081322

2.804077

1.626157

2.812556

2.649491

2.624980

3.879050

—_

0.036186
1.314094
2.531518
2.536097
1.315647
0.041470
-1.191761
-1.342036
-2.104089
-1.076500
0.140076
1.003816
0.220871
-0.756798

TZZoZmDZoooccoa=mi INIDIQOIDINIODOQOZITIZIONIDITOOQOOSISIOONITIQOODSN OO ZIOTOO00O00RE DD ODTDTIZOZTZQOR T OTd

-1.942972
0.804845
1.412370
0.282992
1.500564
1.717902
2.474035
1.931949
1.837845
0.650514
1.739546
0.357787
0.395440
0.636622
1.721751
0.255508
0.454699

0.002426
-1.172342
-0.726954

0.680537

1.124226

2.170144

1.534180

1.219965

1.476410

2.580129
-1.599838
-1.728593
-1.171071
-2.593634
-2.587047
-3.285220
-2.701765
-2.898706

0.052431
-0.826111

0.940145

0.075439
-0.023466
-0.699992

0.709080

1.438663

1.399869

2.493115

1.019403

1.484346

1.465576

1.081662

2.531525
-1.415885
-0.993782
-1.361050
-2.475479
-1.461837
-1.160296
-2.535640
-1.307114

0.008828

0.336431
-0.119090
-1.456675
-1.906242
-1.592902
-2.224270
-1.902886
-1.997281
-3.311893
-2.216228
-1.861444
-3.304284
-2.002409

-1.090671
-0.496171
0.269736
-1.060029
-1.174295
1.473924
0.683371
2.108927
2.083343
0.467709
0.412501
-0.173253
1.491091
-1.430037
-1.335397
-1.940090
-2.072826

+1,2,3,5b-c-CsHy(CHs); TS = 1 + 2,3,4,5b-¢-CsHa(CHs),s TS

-0.006023
-0.945170
-2.035678
-2.067510
-1.010333
-0.726814
-3.143049
-4.143641
-3.120194
-3.015463
-3.066863
-2.855504
-4.069642
-3.088566
-0.448663
-1.237952

0.379798
-0.091705

0.993778

1.644764

1.626317

0.466306

0.570683
-1.785651
-1.752204
-0.704273
-0.971919
-0.654137

0.297185
-3.053571
-3.538938
-3.762298
-2.872702
-3.112737
-3.754043
-3.663097
-2.965679
-0.786231

0.249758
-0.854729
-0.998772

+1,2,3,5b-c-CsHy(CH); = 1 + 2,3,4,5b-¢-CsHa(CHs)s

-0.036012
0.845581
0.032291
0.028802
0.820785

-0.039793
0.625036
1.655847
0.067340
0.631366

-1.437119

-1.998576

-1.347434

-2.025414
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1.346520
1.243586
2.333490
2.261218
3.330371
2.228867
0.275618
3.471127
3.965758
2.931284
4.243613
3.462585
3.987530
4.212088
2.916693
1.394164
1.344443
0.580365
2.336386
-1.229684
-1.193252
-2.122023
-1.361166
0.145777
0.226845
1.009018
-0.750279

—_

0.012973
0.324690
1.564439
1.747028
0.653411
0.611919
1.293919
-0.387178
0.915753
2.562649
2.497821
3.060452
3.219076
1.960583
-0.089272
-0.005690
-1.121038
0.550014
0.727427
-1.339131
-2.087085
-1.225856
-1.722518
-0.966481
-0.814226
-1.999326
-2.462207
-1.702605
-2.782293
0.039017
-0.488655
1.003635
0.218732
-0.310139
0.705304
-0.897336
-0.284017
-2.291806
-2.678492
-2.201054
-3.050831

—_

-0.008721
1.224090
2.460119
2.432034

a0 IONDONEZQIZIZITONCICZIQOQQZITIONEIIIQIIZIQONTINIOCN000O0=E DEZIQONNTQONENIQIZIICIZIQONTTQOIZ T TOOMT

-2.941105
-0.802691
-0.813068
-1.716361
-0.780393
0.045232
-0.800258
-2.415524
-3.043528
-3.090894
-1.905601
0.837821
1.455821
0.319877
1.524258
1.750608
2.497879
1.950572
1.901091
0.609171
1.699805
0.285472
0.342612
0.630486
1.718913
0.270436
0.418051

-0.009316
1.237556
0.968898

-0.413900

-1.061516

-2.521981

-2.752479

-2.837761

-3.131119

-0.913581
2.003620
2.489070
1.556754
2.790139
2.609774
3.330578
2.626583
2.970924
0.080767

-0.266621

-0.640092

-1.013056
0.642777
0.679185

-0.723381

-1.630489

-1.887041

-2.577344

-1.182856

-1.330265

-1.264826

-0.842738

-2.391616
1.520229
1.205322
1.449794
2.575979
1.294569
0.935324
2.380401
1.088171

0.003309
0.313804
-0.144144
-1.477971

1.174489
1.892458
2.955179
3.566587
2.511423
3.624435
2.400522
-0.633542
0.114999
-1.304540
-1.211193
-0.640906
0.094704
-1.240942
-1.296152
1.393109
0.595170
2.094171
1.926820
0.595574
0.532877
0.054091
1.645397
-1.434439
-1.352313
-1.992898
-2.024351

+1,2,4,5a-c-CsH,(CH;)4 TS =1 + 1,3,4,5a-c-CsH,(CHs)s TS

-0.001342
-0.804963
-1.421298
-1.467741
-0.875690
-0.537801

0.287519
-0.230813
-1.393037
-1.979252
-1.976651
-1.172451
-2.664306
-2.510993
-0.359695
-1.178303
-0.003763

0.453839

0.836266

0.646061
-0.043565

1.436403

1.116498
-2.559671
-2.616540
-2.338802
-3.301350
-1.880629
-1.732091
-3.714742
-4.676234
-3.834066
-3.519063
-3.636717
-3.869427
-4.562532
-3.353618
-2.143945
-1.192746
-2.072211
-2.909853

+1,2,4,5a-c-CsH,(CH;)s = 1 + 1,3,4,5a-¢-CsHy(CHa),

-0.031967
0.921424
0.136709
0.110986
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1.201572
-0.034153
-1.345280
-1.585033
-2.185795
-1.288728

0.144229

1.056153

0.176759
-0.703549

1.266914

0.415329

1.278966

2.179957

1.192301

2.173791

0.184489
-0.861323

0.311449

0.398884

3.117855

3.438812

3.936504

4.203443

2.942513

1.290950

1.322835

0.427443

2.190457
-1.309672
-1.223694
-2.148133
-1.571796

0.208862

0.325387

1.085799
-0.660738

-0.007158
-0.115591
-0.856309
-0.835182
-0.087584
-0.080379
-1.046476
0.684904
0.096158
-1.242410
-1.496626
-2.411848
-1.762105
-0.834004
-0.112101
0.179376
0.575476
-1.110415
-1.191810
-1.172377
-1.140856
-2.139156
0.909789
1.959851
1.966021
2.821250
3.883643
2.680788
2.626120
1.903912
2.870087
1.143549
1.689673
1.880064
1.128430
2.846767
1.651050
2.793653

-1.952633
-1.595767
-2.205267
-1.946176
-1.897634
-3.295288
-2.205340
-1.878932
-3.296284
-1.952394
-3.382679
-3.623998
-4.098545
-3.532672
-0.838476
-0.860789
-0.841657
-0.775588
-1.754276
-0.000483
-2.132858
0.788758
1.405673
0.235758
1.475353
1.722911
2.474814
1.940562
1.845926
0.646146
1.734736
0.363073
0.387751
0.623339
1.707892
0.232530
0.446403

0.005814
-1.159271
-0.707460

0.692830

1.160979

2.587117

2.851217

2.759788

3.275693

1.316262
-1.589703
-2.045014
-1.025197
-2.406799
-2.581433
-3.270845
-2.721607
-2.883960

0.027306
-0.857107

0.909518

0.045115
-0.001719
-0.701353

0.708045

1.424539

1.226671

2.505456

1.116937

1.457811

1.397946

1.064512

2.517023
-1.432772
-1.015342
-1.380872
-2.491554
-1.448104

0.878243
-0.045992
0.479755
1.507980
-0.147674
0.422614
-1.446677
-1.943728
-1.372170
-2.089628
1.381773
2.022194
0.554645
1.964626
1.960317
2.445420
3.107115
2.829038
3.697044
3.772948
-0.416744
-0.499233
0.255406
-1.047762
-1.191956
1.480769
0.686264
2.113336
2.090966
0.478667
0.427952
-0.162722
1.501762
-1.422796
-1.331869
-1.935860
-2.061727

+1,2,4,5b-c-CsHy(CHs); TS = 1 + 1,3,4,5b-¢-CsHa(CHs), TS

-0.002301
-0.954606
-2.055853
-2.059964
-0.974287
-0.506864
-0.063061

0.252405
-1.337197
-2.848927
-3.085972
-2.693718
-3.982041
-3.381854
-0.478164
-1.276419

0.358375
-0.140340

0.981701

1.623916

1.625251

0.439194

0.587601
-1.767098
-1.756902
-0.730342
-0.925592
-0.790099

0.298564
-3.071018
-3.590140
-3.743802
-2.904804
-3.088240
-3.757228
-3.607403
-2.937571
-0.747162
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2.626903
2.604004
3.861054

—_

0.033641
1.300769
2.517132
2.490674
1.279529
0.010177
-1.261588
-1.411635
-2.149016
-1.215449
0.116390
1.008330
0.145590
-0.756829
1.362859
0.565168
1.293164
2.318727
1.206101
2.273590
2.166175
3.280491
2.174366
0.228364
3.164586
3.474859
4.002717
4.216280
2.953502
1.389255
1.349751
0.574337
2.330310
-1.228343
-1.161552
-2.118237
-1.387199
0.172954
0.281753
1.030421
-0.723022

—_

0.002476
1.188014
0.748315
-0.649095
-1.103110
-2.150433
-1.261153
1.639033
2.051822
1.092751
2485121
2.602898
3.288652
2.734373
2.918742
-0.134915
-0.238065
0.746033
-1.008873
0.072543
0.458122
-0.915095
0.733430
0.639997
-0.770077
-1.552639
-1.666684
-2.560087

IO IITDIQOIONINIQONIOZIQONIOTTOTIZIO0000=E DIIIDTOONIIQOIZIOIIZIONIOTIQONIOZITDTOONETOIDNSIZIOITZOO000000=r oo

-1.121021
-2.522288
-1.299008

0.003561
0.309898
-0.146390
-1.478800
-1.955103
-1.599310
-2.198574
-1.920731
-1.891071
-3.289303
-2.207294
-1.884273
-3.298617
-1.947061
-3.384591
-3.605803
-4.104122
-3.550714
-0.842537
-0.872046
-1.766441
-0.868553
-0.005829
-0.842250
-2.130422
0.788470
1.397606
0.239413
1.482890
1.716839
2.473840
1.915750
1.852941
0.624437
1.714558
0.336859
0.340877
0.635025
1.720216
0.256547
0.451732

0.003651
0.902044
2.215794
2.230446
0.935522
0.649580
3.123481
3.404921
3.411309
4.339257
3.394507
0.445207
1.089846
-0.578981
0.469219
-0.113051
0.862385
-0.616168
-0.720914
-1.437666
-1.526756
-1.904548
-2.015540
0.929888
0.888238
-0.343649
-0.328642
-0.322486

0.280472
-0.794853
-0.959078

+1,2,4,5b-c-CsHy(CHs), = 1 + 1,3,4,5b-c-CsH,(CHs),

-0.028927
0.876117
0.066043
0.039518
0.829019

-0.047860
0.574130
1.618343
0.015741
0.525129

-1.452590

-1.987843

-1.381741

-2.057315
1.334671
2.048203
0.513486
1.838169
1.901825
2.986626
3.606058
2.564651
3.646265
2.393312

-0.507161

-0.597837
0.142682

-1.180870

-1.264154
1.441149
0.651864
2.141005
1.980659
0.590435
0.549653
0.025702
1.632054

-1.420694

-1.327965

-1.975872

-2.020200

+1,2,5a,5b-c-CsH,(CH;)s TS =1 + 3,4,5a,5b-c-CsH,(CH;)4 TS

-0.003280
0.298291
0.097749
0.173285
0.477904
0.416706
0.145354

-0.106394

-1.120294
0.038933
0.585132
0.144707
0.702856
0.501826

-0.906061

-1.553289

-2.024610

-1.962414

-1.803581
0.494404
1.501447
0.448859

-0.157445
2.668742
2.559362
2.993132
4.084249
2.568657
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-1.105162
-1.559763
-1.602807
-1.128509
-2.588585
1.317130
0.924327
1.187272
2.393720
1.441627
0.894414
2.364351
1.749165

—_

0.000884
1.255828
2.460833
2.432757
1.224776
-0.027799
-1.326886
-1.639761
-2.152768
-1.199732
0.139232
1.042768
0.182167
-0.717403
1.241792
1.244970
2.524738
2.521004
3.445009
2.540321
0.119594
-0.885472
0.160192
0.286606
3.107804
3.435293
3.978815
4.163341
2.932436
1.325819
1.313275
0.481126
2.245260
-1.301762
-1.221151
-2.138488
-1.567785
0.214942
0.346688
1.078393
-0.665968

—_

-0.010946
1.062161
1.702053
0.859049

-0.342303

-1.135316
1.152468
1.742338
1.723386
0.231439
2.655902
1.752362
2.414253
1.041019
2.368403
0.712274
1.574404
1.044726

TTOXNZTZQZZITZTZOTZONQ0Q0O=EA ODIONNQONIZIZIQOICITONIIQOIICIITZIONTIQOQIIZIITODTIZOO0000O0=E ZTZIZTQZTNTOZZTOI

-1.294663
2.129552
2.203803
3.052627
2.064736
2.243825
3.087098
2.475946
2.177781

-0.217750

-1.153284

-0.407049
0.061010

0.011586
0.317591
-0.138520
-1.470868
-1.928583
-1.586746
-2.221657
-1.899556
-2.019534
-3.307459
-2.204742
-1.879849
-3.294611
-1.964019
-2.969059
-0.842118
-0.892766
-1.805569
-0.874953
-0.049671
-0.851375
-0.741674
-1.789976
-0.042141
-2.118226
0.795371
1.364982
0.248042
1.525382
1.730753
2.474952
1.939182
1.879875
0.672090
1.757026
0.349723
0.476424
0.621852
1.705146
0.217592
0.454106

0.022741
1.017561
0.395642
-0.569878
-0.552793
-1.282970
-1.403969
-0.853238
-2.295634
-1.739597
0.703846
1.923070
2.622263
2.500123
1.342485
-1.079876
-1.485190
-0.659306

2.724356
2.952686
4.046802
2.574147
2.586710
2.991109
2.426803
4.057649
2.804827
3.250607
3.341051
2.693257
4.266709

+1,2,58,5b-c-CsHy(CH;); = 1 + 3,4,5a,5b-c-CsHy(CH )4

-0.001024
0.937476
0.102836
0.070114
0.876901

-0.013211
0.516071
1.503159

-0.172001
0.553714

-1.413740

-1.925270

-1.322965

-2.049322
1.212381
1.994772
2.854621
3.457917
2.276715
3.551373
3.038392
2.662632
3.599856
3.755564

-0.477121

-0.535615
0.225941

-1.137366

-1.177120
1.485026
0.682952
2.146353
2.057635
0.487846
0.378008

-0.137720
1.522228

-1.399831

-1.316211

-1.923872

-2.025511

+1,3,5a,5b-c-CsH,(CH;)4 TS =1 + 2,4,5a,5b-c-CsH,(CH;)4 TS

0.000941
-0.444867
-1.527105
-2.085666
-1.360746
-1.507169
-3.298607
-4.036344
-3.022996
-3.778334
-1.941448

0.529329

0.011936

1.123984

1.225757

0.836177

0.310059

1.790297
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0.017742
-1.150736
-1.825500
-1.741810
-0.747830
-0.311044
-1.210479
-2.667656
-3.289905
-3.007144
-2.890605
-1.134689
-1.553615
-0.124886
-1.732689

0.714701

1.169447

0.236665

1.517075
-0.757539
-1.250008

0.101357
-1.449006

—_

-0.007247
1.254096
2.446762
2.441533
1.222956

-0.025511

-1.313778

-1.549296

-2.171958

-1.218312
0.137855
1.006570
0.238751

-0.747404
1.237388
1.244220
2.524315
2.473725
3.441959
2.588757
0.120145

-0.877195
0.111398
0.329649
3.393364
3.905232
2.873074
4.147499
3.140348
1.342560
1.306886
0.520116
2.282217

-1.319910

-1.211887

-2.123869

-1.660276
0.207140
0.277038
1.107679

-0.645698

—_

+1,4,5a,5b-c-CsH,(CH3)4 TS
-0.001146
1.038533
1.665043
0.819889
-0.359764
-1.409865
-1.066193
-2.332082

TTOoO000OQQ=EA IDIONDOENENIZIQZOITNTONEENIZIQZTITONETZQOQIIZITZITZODTDIO00000O0=E IZTZZQONIZIZQONIZIQOIZITZITZIOONQTZITOX

-1.893521
0.493592
1.192354

-0.371196
0.955346
2.293448
1.318496
1.300538
1.612097
0.302300
1.986376
0.918818
1.722445
0.726185
0.021051
2.877225
2.134021
3.631263
3.377889
3.361660
2.993548
3.953663
4.054755

0.009748
0.314799
-0.158129
-1.490655
-1.930703
-1.589045
-2.231850
-1.990277
-1.948248
-3.319776
-2.194787
-1.816476
-3.281819
-1.994758
-2.971919
-0.838587
-0.900686
-1.770976
-0.965342
-0.016775
-0.831928
-0.652670
-1.790970
-0.058976
-2.432694
-3.040769
-3.126932
-1.894324
0.498923
1.731158
2.466631
1.948406
1.879598
0.659492
1.747375
0.415519
0.377257
0.631837
1.719904
0.282105
0.418520

0.000090
1.009528
0.377793
-0.601930
-0.636805
-1.698631
-2.636902
-1.414637

1.058554

0.898090

0.429427

1.213399

1.804645
-1.716994
-2.211958
-1.765922
-2.612606
-1.474677
-0.950777
-3.675763
-4.296191
-4.028302
-3.858088
-2.671563
-3.322161
-3.311757
-2.122536
-0.731928

0.164795
-0.408452
-1.228567

+1,3,58,5b-c-CsHy(CHs)s = 1 + 2,4,5a,5b-c-CsHy(CHs),

-0.002134
0.925458
0.095678
0.074041
0.883292

-0.013074
0.530303
1.561789

-0.085224
0.468025

-1.418282

-1.953930

-1.337537

-2.028478
1.221666
1.993330
2.851889
3.513155
2.273044
3.493076
3.038746
2.668346
3.566029
3.784069

-0.584377
0.169672

-1.250556

-1.161762

-0.418643
1.461094
0.652053
2.147870
1.999503
0.475815
0.466544

-0.224383
1.466804

-1.396857

-1.306112

-1.896224

-2.046782

-0.001392
-0.489020
-1.580730
-2.091852
-1.333591
-1.446727
-0.995899
-0.934687
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-1.647508
0.990166
2.601876
1.760778
2.380948
1.071015
2.424454
0.768505
1.649800
1.076458
0.108756

-1.148999

-1.910073

-1.635022

-0.769445

-0.305792

-1.217320

-2.685886

-3.234161

-3.124050

-2.901115

-1.102044

-1.461207

-0.087986

-1.732766
0.708154
1.146860
0.217208
1.520803

-0.775563

-1.262568
0.068595

-1.482335

—_

+ 1,4,5a,5b-c-CsH,(CH;),4
0.000496
1.255752
2.447216
2.430496
1.234103
-0.022086
-1.327486
-1.549281
-2.176588
-1.278205
0.142579
1.026011
0.213388
-0.731814
1.305150
0.476192
1.271994
2.239164
1.247670
2.521510
2.463390
3.442463
2.584302
0.116511
-0.881113
0.118415
0.310667
3.092932
3.125044
1.337709
1.289177
0.520101
2.280759
-1.310355
-1.191637
-2.109986
-1.662850
0.220723
0.300996
1.116262
-0.634499
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-1.906775
-1.171592
0.696725
1.910926
2.635455
2.461260
1.329840
-1.058615
-1.430431
-0.614312
-1.900027
0.457769
1.019084
-0.416351
1.063962
2.262945
1.317304
1.362129
1.853818
0.365942
1.931012
0.917149
1.736842
0.680237
0.047558
2.890970
2.181756
3.676498
3.364721
3.303409
2.900299
3.908178
3.988317

-0.000261
0.310605
-0.154854
-1.484263
-1.956339
-1.599281
-2.226661
-2.030059
-1.880308
-3.312270
-2.201444
-1.842921
-3.290720
-1.975930
-3.392341
-3.631002
-4.097027
-3.566820
-0.839903
-0.882044
-1.726166
-0.972410
0.023555
-0.831985
-0.675151
-1.779034
-0.043030
-2.142783
0.508273
1.728882
2.462289
1.941795
1.886465
0.657090
1.743792
0.429498
0.366502
0.619442
1.706900
0.260467
0.414214

-2.492918
-2.997451
-2.021387
0.469500
-0.064336
1.112836
1.119276
0.846687
0.327427
1.798012
1.075842
0.893476
0.370403
1.335837
1.721278
-1.707408
-2.240734
-1.854456
-2.668407
-1.749321
-0.952970
-3.700310
-4.337620
-4.010979
-3.908554
-2.648533
-3.345780
-3.238588
-2.091183
-0.701956
0.182794
-0.364528
-1.187540

0.003211
0.937128
0.102438
0.075769
0.899355
-0.005817
0.517878
1.562758
-0.077040
0.398888
-1.413793
-1.938149
-1.344271
-2.030701
1.385259
2.056093
0.549381
1.925659
1.999907
2.869426
3.562838
2.299841
3.479554
3.037613
2.657782
3.586134
3.770195
-0.474430
-0.422784
1.469922
0.659820
2.163543
1.999331
0.476030
0.479451
-0.234284
1.460380
-1.392290
-1.302473
-1.894081
-2.041379
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1+ 2,3,5a,5b-c-CsHy(CH3)s TS
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-0.007615
1.037733
1.712249
0.855592

-0.337154

-1.135651
1.150756
1.863768
0.243435
1.592445
3.065120
3.788476
3.055216
3.436894
1.531778
0.737899
1.612104
1.056064
0.061224

-1.155889

-1.903309

-1.661174

-0.767078

-0.294964

-1.198043

-2.669105

-3.257909

-3.025340

-2.920709

-1.057863

-1.432395

-0.033619

-1.656187
0.730012
1.199663
0.242346
1.521280

-0.730604

-1.394454
0.143443

-1.243537

+2,3,5a,5b-c-CsH,(CH;),4

0.010773
-1.407897
-2.277547
-2.535205
-1.847050
-0.306199

0.502279

0.319522

1.574676

0.252790
-0.034295
-0.523718
-0.389828

1.039462
-2.219348
-2.061543
-3.552846
-3.957033
-4.166903
-3.657472
-1.462308
-0.386456
-1.867451
-1.773396
-3.343843
-4.221298
-2.768937
-3.692638
-2.718242
-1.866368
-3.377210
-3.260143

0.006528
0.989776
0.330105
-0.659490
-0.624393
-1.352164
-1.525092
-2.312996
-2.006732
-0.956899
0.674427
-0.113256
0.782893
1.606440
1.699627
-1.046782
-1.451625
-0.583636
-1.868119
0.491841
1.064737
-0.372278
1.096122
2.251572
1.307249
1.286770
1.624152
0.282935
1.952982
0.907110
1.714233
0.699444
0.015945
2.884919
2.176262
3.653713
3.376110
3.281696
2.913191
3.711408
4.107109

0.024967
-0.625967
0.491551
1.338065
0.776170
1.020673
0.762460
-0.198124
0.841945
1.532741
2497714
2.830572
3.128510
2.676925
1.167846
-0.750105
-1.140651
-1.170639
-0.464256
-2.146515
-1.759783
-1.771989
-1.573588
-2.767360
2.593642
2471414
3.431826
2.868743
0.527698
0.444814
-0.321636
1.444141

-0.001839
-0.512843
-1.551428
-2.068064
-1.340600
-1.466702
-3.257022
-2.993725
-3.625186
-4.081392
-2.099115
-1.864084
-3.188299
-1.670734

0.148061

0.877142

0.370869

1.815380

1.125299

0.878317

0.351730

1.318697

1.703345
-1.693943
-2.237431
-1.845959
-2.706979
-1.595872
-1.022839
-3.694142
-4.338712
-3.993668
-3.905014
-2.619536
-3.297214
-3.233297
-2.046601
-0.662904

0.112081
-0.166548
-1.173322

0.007239
-0.240254
-0.817602

0.184664

1.428443

1.218596

2.502140

2.973724

2.302198

3.237518

0.884729
-0.028785

1.705570

0.778448

2.380958

1.171256

1.122776

2.139030

0.533062

0.704939

2.159515

2.237905

3.159181

1.868169

0.198425

0.843679

0.603338
-0.798341
-2.244103
-2.925607
-2.456977
-2.483803
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-1.365938 -1.538868

H
C 1.122316 -1.004002
H 1.155176 -1.727704
H 2.094250 -0.502389
H 1.031222 -1.562199
C 0.491648 0.738039
H 0.618471 0.001040
H -0.195228 1.503077
H 1.464224 1.209146
44

1+1,2,3,4,5a-c-CsH(CHs)s TS

C -0.037381 -0.000912
C 0.257439 1.240130
C 1.512490 0.984230
C 1.730556 -0.398600
C 0.631062 -1.047993
C 0.594925 -2.508826
H 1.386190 -2.775568
H -0.359967 -2.788663
H 0.738218 -3.128665
C 2.911972 -1.085244
H 3.271391 -0.560023
H 3.748658 -1.137116
H 2.666699 -2.108346
C 2.431608 2.017674
H 3.285480 2.198675
H 2.836124 1.707412
H 1.920986 2.971103
C -0.185465 2.604969
H -0.144063 3.327443
H -1.210638 2.590554
H 0.456692 2.986879
H 0.661477 0.120101
C -1.393377 -0.279450
H -2.116667 -0.695850
H -1.272602 -0.998312
H -1.812812 0.630227
C -1.012910 0.676740
C -0.832107 -0.722919
C -1.992180 -1.663897
H -2.425762 -1.956440
H -1.674110 -2.590112
H -2.801835 -1.228954
C 0.046102 -1.303030
H -0.480187 -1.259087
H 0.993360 -0.782556
H 0.262574 -2.357694
C -0.374647 1.541767
H 0.639377 1.239014
H -0.972657 1.487446
H -0.347237 2.592175
C -2.359034 1.257436
H -2.750855 0.882335
H -2.294709 2.344569
H -3.102535 1.040531
44

1+1,2,3,4,5a-c-CsH(CH)s

C -0.009120 -0.020394
C 1.281116 0.305831
C 2.472686 0.046774
C 2.574055 -1.277576
C 1.452400 -1.931696
C 0.111970 -1.602493
C -1.087377 -2.395749
H -1.256092 -2.282991
H -2.004497 -2.101389
H -0.939936 -3.460913
C 0.217976 -2.031365
H 1.022163 -1.531776
H 0.391736 -3.110279
H -0.717875 -1.826996
C 1.671780 -3.392347
H 0.893602 -3.760851
H 1.674820 -4.029256
H 2.634560 -3.520495
C 1.448027 -0.937435

-0.843119
0.286420
-0.533215
0.311362
1.211632
-1.271239
-2.070993
-1.627242
-1.106492

-0.044573
-0.864766
-1.458805
-1.487428
-0.899316
-0.560629

0.148869
-0.111366
-1.450883
-2.107523
-2.996653
-1.402844
-2.399125
-2.041745
-1.380481
-3.009654
-2.185478
-0.417863
-1.237375
-0.043688

0.383122

0.801990

0.586796
-0.104892

1.401134

1.024203
-2.593601
-2.662206
-2.393242
-3.359071
-1.906596
-1.812564
-3.753441
-4.717081
-3.875037
-3.556940
-3.664455
-3.916178
-4.584355
-3.361854
-2.190853
-1.248022
-2.109651
-2.968887

0.004514
0.866282
-0.066212
-0.231057
0.587783
-0.192376
0.355068
1.423208
-0.161527
0.158609
-1.665799
-2.203027
-1.726240
-2.193517
0.938497
1.610606
0.048687
1.441739
1.777290
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2.469136 -0.908470 2.172429

H
C 0.558487 -1.157540 2.998755
H -0.508010 -1.215699 2.812957
H 0.855539 -2.085116 3.497125
H 0.722915 -0.346027 3.713890
C 3.532760 -2.064098 -1.067511
H 4.141980 -2.726266 -0.444162
H 3.003736 -2.702959 -1.781648
H 4208113 -1.415907 -1.627601
C 3.286941 1.147968 -0.667671
H 3.801503 1.721831 0.109558
H 4.041303 0.764588 -1.356084
H 2.654974 1.854888 -1.214370
C 1.285559 1.652809 1.566471
H 1.176404 2.480428 0.858973
H 0.473661 1.725398 2.293553
H 2.227505 1.797294 2.103578
C -1.303441 0.426540 0.706226
H -1.320955 1.517151 0.778172
H -2.175505 0.133035 0.116318
H -1.433551 0.032783 1.711277
C 0.003947 0.765520 -1.317726
H 0.012903 1.840105 -1.110152
H 0.863762 0.538258 -1.945414
H -0.900380 0.558054 -1.896707
44

1+1,2,3.4,5b-c-CsH(CH;)s TS

C -0.091947 -0.020030 0.097628
C -0.173058 -1.154317 1.089010
C 0.508691 -0.722302 2.236344
C 0.610275 0.678634 2.206330
C -0.005555 1.155224 1.039500
C 0.126439 2.559711 0.524644
H 1.170862 2.796824 0.292266
H -0.454875 2.700372 -0.388952
H -0.217341 3.295806 1.256950
C 1.195208 1.524702 3.298242
H 0.885410 1.182163 4290165
H 2.289592 1.492625 3.275691
H 0.894613 2.568910 3.196381
C 0.969306 -1.596778 3.364749
H 2.056031 -1.729667 3.339585
H 0.721876 -1.167986 4.340494
H 0.515501 -2.587862 3.310433
C -0.246131 -2.583681 0.634536
H -0.690379 -3.230958 1.396084
H -0.844071 -2.677608 -0.274323
H 0.752653 -2.978364 0.416067
C 1.173316 -0.130432 -0.772850
H 1.133449 -1.027141 -1.397005
H 1.260677 0.734829 -1.435387
H 2.065993 -0.181205 -0.146062
H -0.950090 0.027692 -0.573716
C -2.252348 -0.537140 1.674722
C -2.150347 0.869612 1.644825
C -2.849133 1.630985 0.536280
H -3.937905 1.551293 0.657502
H -2.599589 2.693435 0.572502
H -2.614544 1.264750 -0.464554
C -2.146842 1.641790 2.946487
H -3.160697 1.682452 3.367534
H -1.498328 1.198352 3.700637
H -1.821363 2.674077 2.789271
C -2.356584 -1.246020 3.007845
H -1.648958 -0.868811 3.744660
H -3.364622 -1.122571 3.426680
H -2.183289 -2.320100 2.895505
C -3.056599 -1.236151 0.597005
H -2.773951 -0.950712 -0.417628
H -2.962907 -2.320970 0.679281
H -4.122177 -0.995143 0.710615
44

1+1,2,3,4,5b-¢-CsH(CH;)s

C 0.033979 -0.020722 0.000041
C 1.348949 0.309108 0.819318
C 2.523034 0.050036 -0.129131

S99



2.623596
1.518873
0.154468
-1.002577
-1.081441
-1.958213
-0.870169
0.194406
0.981650
0.358728
-0.759292
1.753916
1.025629
1.687053
2.749857
1.445943
2.608357
2.633394
3.567618
2.501423
0.521063
3.562901
4.202270
3.016384
4.209738
3.319022
3.869116
4.041587
2.668022
1.370992
1.190151
0.613614
2.344662
-1.214620
-1.245676
-2.125443
-1.251586
-0.018982
-0.017681
0.821663
-0.940331

i

1.157773
0.622245
-1.130912
-0.789583
0.713605
-0.688890
-0.018804
1.305955
1.416311
-1.576258
-1.573482
0.913003
1.189244
2.380539
0.863710
2.339984
1.721858
-1.684576
-2.585780
-1.135682
-1.616200
-1.138230
-2.603206
2.575846
-2.178779
1.596109
-1.549283
-0.126021
0.043528
3.251421
2.692560
2.918379
1.816817
1.128247
2.550953
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-1.272964
-1.927467
-1.606861
-2.390761
-2.248618
-2.105189
-3.459741
-2.045627
-1.553209
-3.125983
-1.836941
-3.386004
-3.737948
-4.033334
-3.518696
-0.938460
-0.972373
-1.926348
-0.837184
-0.183715
-1.079518
-2.057105
-2.704099
-2.711687
-1.408225
1.151135
1.715388
0.770424
1.866465
1.655457
2.480362
1.704468
1.826607
0.402464
1.491719
0.095887
-0.008636
0.764456
1.839172
0.548197
0.543302

-0.000605
0.020480
0.026606

-0.016128
1.308040
1.326138

-0.905291
1.332815

-1.126818

-1.243556
1.225026
2.179014
1.563455
1.265171

-2.058765

-1.327177

-0.842098

-1.227483

-1.216869

-2.197179
1.290721
2.151159
1.169628

-0.456320

-0.259807
2.502791
2.545958

-1.027988

-2.345888
0.155241

-1.496135

-0.385025
2.644493
3.422270
2.385426

-0.294068
0.540455
-0.197644
0.442406
1.521293
-0.003557
0.257412
-1.667631
-2.237119
-1.728948
-2.160483
0.894259
1.628748
0.014482
1.325145
1.724303
2.706780
3.240226
2.202465
3.456347
2.292600
-1.153878
-0.544649
-1.840371
-1.745929
-0.753951
0.006047
-1.477088
-1.266666
1.522662
0.826730
2.308627
1.989391
0.790520
0.874503
0.270779
1.800505
-1.317416
-1.110248
-1.975515
-1.863483

+1,2,3,5a,5b-c-CsH(CHs)s TS = 1+ 2,3,4,5a,5b-c-CsH(CH3); TS

-0.019264
2.314301
0.118133
2.215137

-0.247387

-0.194969

-0.341248
2.636573
2.909692
2.653004
2.613837
2.076782
3.704926
2.438709
3.006182
2.357606
3.924852
3.744887
2.233598
2.382801
3.708734
2.247804
2.249263

-0.160091
0.046082

-0.454491

-0.346428

-1.892672
0.160888
0.445767
0.153972

-1.199818

-1.518059

-0.093654
0.062236
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-1.522279
-2.588552
-1.220219
-0.226375
0.765567
-0.991199
0.426940
-0.946311
0.702342

-0.000446
-1.268901
-2.448753
-2.339629
-1.089176
0.131919
1.466193
1.718654
2.291204
1.428313
0.008052
-0.900759
0.012804
0.861467
-1.039030
-1.176407
-2.448456
-2.353473
-3.363550
-2.555550
-0.051630
0.932940
0.014157
-0.302240
-3.220608
-3.693192
-2.645723
-4.011109
-3.486309
-4.066999
-4.182008
-3.031333
-1.431565
-1.467248
-0.601768
-2.358553
1.264329
1.097988
2.098149
1.589001
-0.266552
-0.448816
-1.119467
0.610172

0.006533
-0.091035
0.682930
0.772853
0.088810
0.169235
1.147131
-0.586804
0.038731
1.219122
1.278163
2.193597
1.537598
0.597703
-0.173229
-0.456913
-0.904022
0.796847
1.393926

2.913305
2.324467
3.370745
-0.054982
-1.526043
-1.642501
-2.434582
-2.808098
-2.929461

-0.000564
0.903479
-0.081760
-0.844540
-0.380306
-0.892433
-0.750438
0.257921
-1.126880
-1.366892
-2.404199
-2.678675
-2.939868
-2.766235
-0.680398
1.148088
1.782996
1.826492
1.246106
2.813369
2.056361
1.875525
1.965341
3.098407
-1.942618
-1.647332
-2.850324
-2.192217
-0.100857
0.828197
-0.932410
-0.180614
2.139374
1.886614
2.834925
2.665305
0.802722
1.345469
0.117312
1.529020
-0.831678
-0.163139
-1.501099
-1.434606

-0.006210
1.185473
0.823830

-0.566927

-1.122855

-2.563727

-2.791549

-2.821309

-3.220694

-1.133819
1.779936
2.228205
1.273917
2.600673
2.593394
3.287976
2.690690
2.927003
0.104683

-1.377436
-0.099136
0.294001
-2.370468
-2.284923
-2.157151
1.168517
0.114737
-0.487944

+1,2,3,5a,5b-c-CsH(CH3)s = 1 + 2,3,4,5a,5b-c-CsH(CHs)s

0.000121
-0.340219
-0.331096
-1.422926
-2.167383
-1.320208
-2.074191
-2.384666
-1.462869
-2.977096
-1.059056
-0.526938
-2.013732
-0.478887
-3.219430
-1.887311
-2.485997
-3.575259
-2.246649
-2.134520
-2.403850
-2.001125
-3.492595
-2.184045
-1.922177
-2.865991
-2.128319
-1.212457
0.744144
0.737379
0.621396
1.736320
0.525162
1.589179
0.375593
0.281278
0.357473
1.291981
0.532732
-0.381019
1.271086
2.118258
1.183210
1.522590

+1,2,4,5a,5b-c-CsH(CH3)s TS = 1 + 1,3,4,5a,5b-c-CsH(CH;); TS

-0.002118
-0.952352
-2.075971
-2.120074
-1.030037
-0.628147
-0.188286

0.116873
-1.491633
-2.929951
-3.065983
-2.664393
-3.998534
-3.301611
-0.440689
-1.236443

0.364918
-0.052663

0.702406
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1.378522

1.599474

2.199320
-0.996145
-1.975036
-0.625520
-1.099060
-2.067470
-2.026523
-2.990244
-3.800324
-2.528849
-3.465663
-1.817701
-2.732301
-1.002165
-1.616901
-1.968290
-1.201353
-2.928613
-1.769171
-3.024301
-2.972936
-2.840849
-4.055711

i

0.000517
-1.126780
-1.541642
-0.530105

0.570133

1.207529

2.502248

2.422974

2.860586

3.282264

1.651477

0.841383

2.425723

2.090473

1.551591

2.238456

2.150849

1.018144
-0.335732
-1.212099
-0.593844
-1.719022
-1.967725

0.343298

0.897135

1.027161
-0.418157
-0.459134
-2.845707
-3.677083
-2.884293
-3.017507
-2.254727
-2.731002
-1.888967
-3.029317

0.351200
-0.529529

1.119444

0.710179
-0.510593
-1.395666
-0.774912

0.246125

A INCEONEIZQOONDIOITDOEEIZIQZIOTNDTDQOEZESZIQOQIZIITZODTEIIQOZITZIZIOONONON00ORLE DIONEZONZIZIQIZIIZITZIONTETIQOQOQIIITITOTITT

~

-0.000103
-0.120136
0.673243

aaca=

0.934534
-0.809508
0.266825
-0.166401
-0.488541
-0.914335
0.770788
0.661298
-0.753710
-1.572711
-1.920141
-2.471563
-1.021797
-1.451315
-1.379851
-1.036673
-2.515948
1411112
1.020161
1.341884
2.473537
1.390911
1.088374
2.466837
1.233044

-0.000101
1.129266
1.199626
1.761055
2.107640
0.709113
0.850599
1.472685

-0.133991
1.286604

-0.049028

-0.228184
0.521932

-1.014693
3.169958
3.457075
2.817644
4.066360
2476117
3.718039
4.619491
3.703096
3.814512
2.805138
2.003728
3.649008
3.127296
1.917580
0.698385
1.276727
0.780730

-0.346271
0.938855

-0.039919
1.016645
1.697632

-0.498899

-0.964100

-1.274143
0.254206

-1.273206

-1.653143

-1.118963

-2.060942

+1,2,3,4,5,5b-c-Cs(CH;)s TS

0.000016
1.192836
0.850819

1.415660

1.266378
-0.012205

1.136571

0.811849

1.843184

1.691303
-1.843760
-1.879428
-1.036572
-1.690630
-0.618449
-0.228098
-3.211483
-3.816128
-3.798450
-3.057718
-3.159320
-3.824680
-3.687984
-2.994800
-0.914680

0.128190
-0.952831
-1.255802

+1,2,4,58,5b-c-CsH(CH;)s = 1 + 1,3,4,5a,5b-c-CsH(CHa)s

0.000182
-0.024908
-1.501151
-2.160980
-1.161133
-0.772378

0.050116

0.936683

0.361814
-0.579619
-2.037073
-2.741065
-2.557437
-1.770794
-1.621865
-0.821777
-2.466345
-1.948661

0.065638
-0.199511
-0.153885
-1.161304

0.585535

1.402884

1.867459

1.268543

2.119345
-3.232464
-2.028329
-1.611215
-3.116186
-1.751916

0.972390

0.860993

1.999358

0.833673

1.415062

1.865716

1.350108

2.109462
-0.705327
-0.185458
-1.749108
-0.664542

0.000093
-0.946492
-2.063742

S102



EEEOEEEOEEEOOEEEOEEEOEEEOOOOOOO:JS IO QI TONEIZIQOQOQIIIONEIQOIIIIZIQONTTQOIZIZIQOIT T OO0

0.803615
0.112011
0.201009
1.226418
-0.438135
-0.103479
1.521330
1.445873
2.587540
1.122331
1.241441
2.304144
1.163428
0.733705
-0.227671
-0.549196
-0.944659
0.740158
1.379564
1.341387
1.604423
2.184826
-1.007008
-1.968503
-0.614062
-1.153810
-2.077427
-2.009080
-2.949133
-3.746367
-2.457365
-3.443399
-1.774533
-2.691813
-0.977554
-1.535447
-1.992971
-1.230062
-2.956963
-1.793224
-3.058343
-3.013939
-2.894729
-4.082866

-0.541393
-1.105514
-2.548606
-2.825408
-2.766520
-3.207644
-1.314630
-0.833162
-1.404385
-2.326593
1.816655
1.997700
1.443213
2.781421
2.592672
3.294447
2.655640
2.945914
0.134502
0.953053
-0.783367
0.327869
-0.188025
-0.553775
-0.911526
0.749610
0.662817
-0.749987
-1.618180
-1.977913
-2.509686
-1.100326
-1.407080
-1.354815
-0.948363
-2.467940
1.451665
1.084970
1.396812
2.509244
1.345414
1.011578
2.425343
1.180405

1,2,3,4,58,5b-c-C5(CHs)s TS

-0.031428
-1.116833
-1.966662
-2.706768
-2.377696
-0.924558
-0.509759
-0.605723

0.526855
-1.127070
-0.875530
-1.121052
-1.578551

0.120048
-3.421616
-3.174774
-3.507787
-4.406064
-2.151999
-3.430070
-4.128422
-3.945388
-3.184841
-1.698252
-0.740805
-2.446167
-1.648699
-3.702818
-4.711596
-3.487717
-3.720711

-0.035308
0.067372
1.286255
0.938814

-0.523670

-0.472126

-1.805284

-2.680509

-1.750738

-1.981808
0.537966
1.555057
0.238040
0.550505

-1.252033

-2.310998

-0.827995

-1.183065

-1.058793

-0.977324

-1.763298

-0.021231

-1.161198

-2.514464

-2.772768

-3.186519

-2.743439
1.744330
1.335500
1.725045
2.785990

-2.118288
-1.032471
-0.636886
-0.363838

0.221549
-1.455292
-3.184892
-4.163519
-2.949656
-3.277477
-3.061287
-2.865149
-4.086303
-3.019259
-0.413115
-1.187211

0.408028
-0.038114

0.714838

1.440433

1.265515

0.007355

1.131676

0.800700

1.851378

1.675213
-1.825168
-1.898292
-1.079060
-1.742234
-0.678705
-0.260022
-3.244973
-3.847749
-3.825213
-3.120368
-3.119945
-3.802755
-3.643623
-2.926725
-0.884473

0.148902
-0.886858
-1.242643

-0.001263
-1.161713
-0.774667
0.281508
0.617102
1.250648
1.901308
1.265228
2.243688
2.786235
2.412368
2.113663
3.195404
2.864790
1.445366
1.552279
2.450120
0.974836
-0.836611
-1.697325
-1.394873
-1.631521
-2.747386
-1.016696
-0.590919
-0.584435
-2.085468
1.052053
0.926127
2.124928
0.728121
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-1.907472
-2.286801
-2.500830
-0.878869
-0.554139
0.188372
-0.071481
-1.346327
1.137230
1.683143
1.843224
0.868030
0.667598
1.190149
-0.013441
1.422415

2.585571
2.467685
3.358687
2.949013
0.076107
0.868456
-0.875567
0.242305
-0.988345
-0.616702
-0.994852
-2.019965
1.325890
1.606491
2.133899
1.258364

-1.511302
-2.532376
-1.020812
-1.598074
-2.571696
-2.705708
-2.808118
-3.306337
-0.318460
-1.189715

0.516494
-0.521931

0.192134
-0.727678

0.449773

0.980001
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Table S13. Cartesian coordinates for Diels-Alder transition states and product norbornenes formed from 1 + ¢-CsHy(CF3)6 «

32
1+ 1-¢-CsHs(CF3) TS = 1 + 4-¢-CsH(CFs) TS

C -0.001856 0.007157 0.016161
C -0.009369 1.168382 -0.933032
C 0.779666 0.818952 -2.024997
C 0.917940 -0.572535 2.047183
C 0.195256 -1.107480 -0.972959
H 0.239022 -2.149401 -0.677211
H 1.382729 -1.143609 -2.839097
H 1.131302 1.506054 -2.784033
C -0.153385 2.570534 -0.462768
F -0.660332 3.378197 -1.413638
F -0.960238 2.662921 0.609038
F 1.021586 3.123386 -0.092527
H 0.899181 0.071479 0.644332
H -0.864246 -0.071510 0.671705
C -2.078237 0.364165 -1.772188
C -1.831381 -1.019956 -1.686949
C 2512956 -1.824296 -0.595074
H -3.576088 -1.943709 -0.837974
H -2.083279 -2.826128 -0.522864
H 2462190 -1.362676 0.390136
C -1.679703 -1.824260 -2.964567
H -2.662760 -1.975351 -3.427769
H -1.039937 -1.337083 -3.697857
H -1.260959 2811675 -2.753251
C -2.052029 1.028205 -3.127751
H -1.160596 0.768788 -3.699838
H -2.919066 0.703527 -3.718162
H -2.093497 2.113664 -3.033251
C -3.008679 1.029074 -0.781976
H 2791989 0.785629 0.257951
H -2.978851 2.114521 -0.883143
H -4.039403 0.706334 -0.981140
32

1+ 1-¢-CsH5(CF3) = 1 + 4-c-CsHs(CFs)

C -0.003704 -0.001222 0.014328
C -0.175805 0.342542 -1.527370
C -1.640523 0.126102 -1.882073
C -1.849112 -1.189169 -1.883317
C -0.534940 -1.861528 -1.527575
C -0.252526 -1.586915 -0.006891
C 0.967204 2411524 0.431052
H 1.855890 2226528 -0.172395
H 1.224377 2216600 1.474771
H 0.726016 -3.474663 0.348355
C -1.427251 -2.050564 0.861553
H 2358457 -1.537989 0.622692
H -1.586063 -3.122576 0.710826
H -1.217082 -1.897305 1.923233
H -0.450072 22916124 -1.790669
C 0.449544 -0.892290 22201178
H 0.344462 -0.864005 -3.285836
H 1.493968 -1.047107 -1.932023
H -2.797430 -1.694541 -2.010493
H 2367343 0.918584 -2.004313
C 0.373077 1.659190 -2.007998
F -0.065508 2.702726 -1.278934
F 1.715924 1.703380 -1.982331
F 0.010237 1.902054 -3.279764
C 1.394415 0.382609 0.523943
H 1.504292 1.469069 0.529359
H 1.522191 0.037673 1.552451
H 2.206527 -0.027759 -0.075630
C -1.009260 0.763111 0.886543
H -0.800974 1.833588 0.849311
H -2.042138 0.608901 0.576244
H -0.919193 0.445082 1.928173
32

1+ 2-¢-CsH5(CF3) TS = 1 + 3-¢-CsH5(CFs) TS

C 0.006435 -0.002433 -0.017124
C 0221275 -1.028074 1.057863
C 0.508517 -0.583063 2.160800
C 0.763541 0.789733 2.033043
C 0.206863 1.220059 0.833604
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0.327522

1.187515

0.835651

2.148255

0.523943

0.183996
-0.443429

0.961468
-0.757710
-2.216118
-1.972546
-2.492457
-3.582837
-2.071170
-2.280898
-1.916657
-2.928775
-1.316870
-1.500385
-2.469256
-1.777139
-3.482490
-2.398714
-2.996072
-2.704996
-2.894829
-4.063018
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32

2.217840
1.419242
-1.391161
-1.673695
-0.753331
-2.564545
-2.070809
-0.238437
0.064099
-0.208022
1.176781
1.970330
2.073103
2.977700
1.511552
1.990594
2.125406
1.516345
2.982677
-0.845427
-0.510190
-0.597335
-1.933410
-0.898617
-0.599261
-1.983781
-0.665325

1+ 2-¢-CsH5(CF3) = 1 + 3-c-CsHs(CF3)

-0.000582
0.298027
1.414213
0.932848

-0.527435

-0.584386

-2.038691

-2.729452

-2.126299

-2.373406
0.223359
1.274226

-0.197558
0.173073

-1.142469

-0.885087

-0.804738

-1.863419
1.490235
2.797668
2.814687
3.598451
3.376653
0.449536

-1.006649

-0.537311

-1.298746

-1.915173
1.253064
1.647943
2.050663
1.013458
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32
1 + 5a-¢-CsHs(CF5) TS
-0.127607
-0.233753
0.593982
0.699687
-0.034177
-0.051299
1.155950
0.955316
-0.360469
0.894801
-0.930838
-2.041459
-0.174966

TTHOZTZDIDZOO0O000

0.000736
-0.139522
0.827665
2.067324
1.944045
1.486011
1.552747
0.981700
1.184173
2.593583
2.433031
2.492440
3.441037
2.121001
2.821476
0.636521
0.729275
0.234220
2.986317
0.435274
-0.266236
1.495666
-0.352325
-1.171072
-1.087564
-2.068509
-0.983581
-1.085173
-0.226177
-1.228977
0.483113
-0.153040

-0.003345
1.162209
0.787353

-0.607581

-1.138008

-2.182728

-1.189603
1.456947
2.182490
0.103525

-0.110166

-0.852126

-0.683144

0.429540
2.804052
3.364798
3.445207
4.512812
3.378510
0.864818
-0.510124
-0.785325
1.496942
1.417175
0.235333
0.308969
0.228320
-0.730244
2.691905
3.095077
3.467756
2.501515
2.848330
3.618601
3.189429
2.785206
0.394404
-0.611470
0.467602
0.501337

0.010627
-1.529595
-1.881888
-1.801521
-1.407273

0.097167

0.584939
-0.035894

1.610018

0.582128

0.992313

0.709666

0.929474

2.038755
-1.608337
-2.143228
-3.226508
-1.882695
-1.927716
-2.249232
-3.398961
-2.423323
-1.324532
-1.849809

0.414835

0.302378

1.462548
-0.187873

0.860814

0.676894

0.644944

1.925168

-0.011611
-0.967156
-2.037759
-2.057559
-0.995756
-0.709927
-2.846718
-2.805913
-0.623245
0.383893
1.265266
1.201211
2.223935
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32

-1.281713
-2.181086
-2.134825
-3.071716
-3.863469
-2.571499
-3.553635
-1.828499
-2.709279
-0.993713
-1.611693
-2.091723
-1.332688
-3.057840
-1.878545
-3.107171
-3.184813
-2.792309
-4.115758

1+ 5a-¢-CsHs(CF5)
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32

1+ 5b-¢-CsHs(CF3) TS

a@n@DnoDooo@DnT"HTODZITTOO000

0.047069
0.199563
1.342714
0.894171
-0.562334
-0.563968
-1.991218
-2.707017
-1.998241
-2.356363
0.263129
1.297239
-0.185232
0.268171
-1.165517
-0.937893
-0.679001
-2.375218
-2.821116
-3.230659
-2.535283
1.460531
2.352456
0.295923
-0.815273
-0.376354
-0.807527
-1.848641
1.424986
1.819297
2.161732
1.330723

0.002238
-0.201151
0.509509
0.759631
0.210086
0.356186
1.188337
0.715335
-0.423095
1.214903
1.014541
1.402364
2.364406
-0.810366
-2.219740
-1.969542
-2.484612
-3.568494
-2.028141
-2.314904
-1.930010

1.101013
0.713106
-0.685978
-1.627820
-1.918639
-2.548499
-1.193593
-1.227821
-1.096553
-0.731381
-2.298272
1.619957
1.311569
1.622807
2.650039
1.327281
0.769482
2.344206
1.396957

0.002327
-0.243473
0.673041
1.927559
1.872374
1.474512
1.541318
0.905609
1.257364
2.569633
2.477513
2.548000
3.472302
2.204679
2.752979
0.569776
0.709610
0.089439
-0.770441
1.127907
-0.549286
2.836252
0.344502
-1.293950
-1.060573
-2.047878
-0.885616
-1.095353
-0.122529
-1.129841
0.589385
0.014443

0.001367
-1.062701
-0.651965

0.726501

1.202104

2.200625

1.342200
-1.266095
-2.093093
-0.280860
-1.395132

0.724532
-0.445972

0.098217
-0.208014

1.175310

1.954960

2.099355

2.946050

1.466908

2.010976

1.728457
-1.795844
-1.980954
-1.246508
-1.948139
-0.936629
-0.378134
-3.361877
-4.004403
-3.851505
-3.314820
-3.013447
-3.728272
-3.533526
-2.715323
-0.759593

0.167447
-0.513560
-1.185476

0.040640
-1.517052
-1.951082
-1.890465
-1.443907

0.076206

0.639975

0.125739

1.695520

0.571789

0.890420

0.554830

0.810862

1.949186
-1.664482
-2.194112
-3.243933
-2.307744
-1.380985
-2.317473
-3.484335
-2.045512
-2.158530
-1.791920

0.740495

0.570782

1.820069

0.419920

0.718804

0.551886

0.353483

1.798711

0.005879
1.055323
2.178681
2.080901
0.894562
0.500971
2.860085
3.044910
0.805623
-0.868316
-1.598829
-1.745386
-0.213341
-0.709602
1.495266
1.395899
0.202232
0.296676
0.158805
-0.757285
2.657425

S107



ZTTZTOXZTTZQIT T T

32

-2.944756
-1.327003
-1.523540
-2.442208
-1.699269
-3.428685
-2.412385
-3.004157
-2.697517
-2.924351
-4.067413

1 + 5b-c-CsHs(CF;)

ITTONZIQIT T TTMTMTMQAQIIIIQOI T IOQQQQON

35

1+ 1,2-¢-CsH4(CF3), TS =1 + 3,4-¢-CsH4(CF5), TS

TOZXZZITO@DNZTOO0QZTTTTHITOTIHTOIDOOO0O00

-0.000192
0.315351
1.450749
0.962734

-0.508935

-0.587547

-2.043746

-2.739688

-2.134350

-2.375445
0.215086
1.267554

-0.202250
0.152714

-1.131032

-0.882760

-1.041140

-2.087512
0.005110

-1.318354

-1.837781
1.509638
2.479223
0.444284

-1.000249

-0.532404

-1.280602

-1.917721
1.263614
1.643931
2.059742
1.043447

-0.003469
-0.012629
0.794017
0.938838
0.212342
0.264547
1.430492
1.396912
2.210429
0.488629
2.127008
-0.173054
-0.575958
-1.077912
0.967018
0.894400
-0.867910
-2.099890
-1.812975
-2.467509
-3.531293
-2.023442
-2.412687
-1.632821
-2.609017
-0.995998
-1.199725
-2.101514
-1.254972

2.142067

1.557104

3.004095
-0.821180
-0.501044
-0.533827
-1.912004
-0.916672
-0.657675
-2.000501
-0.658258

0.002818
-0.129138
0.831632
2.067893
1.958932
1.490446
1.556382
0.991849
1.183474
2.597993
2.430825
2.486884
3.440337
2.112290
2.828527
0.642970
0.668990
1.448515
1.107399
-0.569943
0.245952
2.996448
0.540349
-1.161489
-1.086606
-2.067488
-0.982726
-1.088529
-0.224918
-1.234710
0.479660
-0.143174

0.013838
1.181973
0.825084
-0.566709
-1.100993
-2.141428
-1.121628
1.742439
1.062897
2.355654
2.707663
2.571968
3.423338
2.623674
3.068999
0.091979
-0.069089
0.316065
-1.059783
-1.885590
-2.016617
-2.881738
-1.432544
-1.855096
-2.020541
-1.354969
-2.835825
0.993184
0.703772

3.054640
3.442599
2.451631
2.861240
3.590407
3.247159
2.805965
0.408676
-0.604560
0.515640
0.493707

-0.006363
-1.546743
-1.861924
-1.788577
-1.422874
0.081968
0.565490
-0.055790
1.588644
0.566489
0.987316
0.712487
0.926510
2.031211
-1.636136
-2.129517
-3.630250
-3.969717
-4.334794
-4.084785
-1.783790
-1.881102
-2.027029
-1.872893
0.407892
0.289602
1.458947
-0.181449
0.829682
0.648938
0.593058
1.897358

0.019290
-0.922117
-2.003289
-2.029908
-0.961613
-0.664562
-2.815938
-3.024876
-3.848612
-3.798492
-2.451896
-0.407562
-1.362168

0.586378

0.106182

0.652028

0.671120
-1.769984
-1.692953
-0.600607
-0.833321
-0.544134

0.388450
-2.972597
-3.444429
-3.699396
-2.760520
-3.116291
-3.736250
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35

1+ 1,2-6-C5H4(CF3)2 =1+ 3,4-C-C5H4(CF3)2

TETODIIZIQEHHOTMHTIOQOOIIIQITIINITOTTEIIZIOOOO00000

35

1+ 1,3-¢-CsH4(CF3), TS =1 + 2,4-¢-CsH4(CF5), TS

TEZITZTOQOZTIZIOITDTQOQ@DEZTTITmHOZTITEmaOIOOO00N

-3.011636
-2.090880
-3.041187
-2.810622
-3.052622
-4.059559

-0.004174
-0.294388
0.195712
1.526796
1.948234
1.599751
2.199332
1.878173
1.943647
3.289127
2.239780
1.905127
3.326474
2.023679
2.977201
0.834921
0.843576
0.800172
2.179659
-0.622355
-0.973617
0.059861
-1.754737
-1.674015
-2.669628
-1.809257
-1.898141
-0.626850
-1.715821
-0.328317
-0.343514
-0.604916
-1.691758
-0.245050
-0.357699

0.004552
-0.004644
0.770236
0.905873
0.177986
0.245491
1.591396
1.185360
2.921650
1.375536
1.119247
-0.168504
-0.684879
-0.978594
0.998178
0.914459
-0.850747
-2.080148
-1.829918
-2.502206
-3.562908
-2.063791
-2.458581
-1.711492
-2.711806
-1.110786
-1.276575
-2.032193
-1.150460
-2.908295
-2.047607

0.709312
2.078759
0.947614
0.711540
2.032920
0.585340

-0.013411
0.307736
1.732164
1.706675
0.279384

-0.037793

-1.403397

-2.210138

-1.684829

-1.341141
0.988916
2.008877
0.964446
0.750264
0.033103

-0.471962

-0.296703

-1.541343
2.568396
2.971256
3.185407
4.059514
2.926823

-0.035908
0.340417

-1.361344
0.543364

-1.359396

-1.285927

-1.610553

-2.187127
1.046958
1.056119
2.054445
0.811128

0.005109
1.189717
0.871535
-0.519797
-1.090446
-2.139017
-1.260315
-0.863925
-1.075652
-2.581848
1.567180
2.583557
3.394140
2.644412
3.142003
0.042079
-0.082721
0.354952
-1.028561
-1.814752
-1.948760
-2.811143
-1.334117
-1.857316
-2.024012
-1.383037
-2.836129
1.005715
0.714980
0.696043
2.092645

-3.661800
-3.015319
-0.769558

0.268821
-0.871587
-0.963815

0.006100
1.536023
1.800999
1.764234
1.495906
-0.002833
-0.369427
0.289411
-1.393350
-0.311300
-0.944614
-0.756603
-0.821133
-1.988888
1.756138
2.240690
3.316935
2.039168
1.812820
1.965324
3.240804
1.568372
1.249608
2.056082
1.241245
2.240617
3.245049
-0.399708
-0.388895
-1.419531
0.249700
-0.925760
-0.834178
-0.718957
-1.963702

0.009611
-0.911155
-2.016795
-2.061546
-1.006959
-0.741802
-3.153528
-4.378341
-3.128750
-3.075478
-2.769499
-0.419151
-1.360582

0.650944
-0.039776

0.627502

0.672527
-1.784361
-1.678904
-0.567017
-0.810496
-0.476583

0.408970
-2.945662
-3.363158
-3.718650
-2.732572
-3.144018
-3.716297
-3.729023
-3.059248
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-3.003847
-2.789024
-2.971878
-4.034492

TTTO

35

1+ 1,3-C-C5H4(CF3)2 =1+ 2,4-C-C5H4(CF3)2

0.000406
-0.252247
0.211422
1.540370
1.983846
1.605142
2.195255
1.890588
1.916642
3.285958
2.219647
1.876856
3.307413
1.989054
3.020348
0.888272
0.921711
0.856217
2.452888
3.209484
3.308014
1.785940
-0.430126
-1.624069
-2.605520
-1.884701
-1.749036
-0.634975
-1.723674
-0.357503
-0.342077
-0.617967
-1.705611
-0.280277
-0.361681

jsfesiiasi@asiiesiias o N Be RN e Resiies B e e Jusjas i@ Reasfasfasfasfigfusfafs o No N NONO RO NQ!

35
1+ 1,4-C-C5H4(CF3)2 TS
-0.011652
-0.225656
0.454067
0.698857
0.173403
0.542272
1.870205
-0.034423
0.194298
1.130078
0.662147
-0.348615
-1.007718
-0.989540
0.855419
0.939699
-0.791190
-2.301906
-2.053534
-2.620787
-3.715102
-2.273304
-2.383207
-2.006021
-3.011176
-1.349029
-1.677225
-2.509164
-1.722780
-3.456416
-2.561972
-3.125590
-2.775519

sl @RusfesfasoRusfasfasioNsfRloNoNoRrRRe Re R NoR-fo i Ru R NoNoNoNo N Ne!

1.036582
0.802749
2.120281
0.712416

-0.011975
0.282494
1.704617
1.679098
0.263663

-0.038631

-1.404758

-2.214406

-1.682956

-1.341065
0.984707
2.002503
0.980416
0.727126
0.027731

-0.508457

-0.347964

-1.575094
2.829923
2.630743
3.019001
3.976141
2.564746

-0.011344
0.556410

-1.326216
0.457106

-1.344969

-1.268676

-1.572946

-2.188227
1.071627
1.049777
2.076808
0.884686

0.004583
-1.029155
-0.606086

0.763281

1.205107

2.525853

2.634555

2.721360

3.557154

1.398702
-1.220385
-2.472681
-3.181441
-2.647929
-3.060819
-0.207853

0.081242
-0.178277

1.206712

1.958717

1.979720

2.991896

1.507996

2.033806

2.085781

1.606100

3.051982
-0.761222
-0.476883
-0.390641
-1.848905
-0.865025
-0.678662

-0.801693

0.240652
-0.917059
-0.998654

0.007237
1.546236
1.824427
1.784034
1.462008
-0.032614
-0.415437
0.247569
-1.434042
-0.382562
-0.992356
-0.812601
-0.884067
-2.029179
1.703605
2.218393
3.296178
2.001243
2.013079
3.107016
0.993399
2.192658
1.965203
2.096967
1.374240
2.151986
3.350605
-0.417086
-0.382312
-1.448490
0.207814
-0.887551
-0.805321
-0.636399
-1.932844

0.014873
1.079574
2.224022
2.110050
0.893717
0.304294
0.104107
-0.892070
1.092315
2.872063
3.089880
0.720500
1.652677
-0.445786
0.580170
-0.496475
-0.738267
1.546605
1.433705
0.247524
0.331318
0.231673
-0.715897
2.700184
3.137753
3.457024
2.494790
2.927788
3.626430
3.339955
2.893323
0.476950
-0.538197
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35

1+1 ,4-C-C5H4(CF3)2

TZITZTOQOITIZIOTMTMTHAOIIODIQOTMTMTAOIIIOITIZIOOO000ON

35

1+ 1,5a-c-CsHy(CF3), TS = 1 + 4,5a-c-CsH,(CF3), TS

jasfisiiasl@Nasiiasias@NasliasfasioNsl-Hs NoNo NN Re R Ro N -Re e R Ro sl N -HoNoNoNo Q!

-3.153753
-4.158044

0.002184
-0.263486
0.209715
1.538586
1.963222
1.615113
2.191425
1.909784
1.862258
3.281890
2.212822
1.900855
3.302104
1.916288
3.356333
3.592135
4.309016
3.560356
0.857811
0.886202
0.839164
2.214252
-0.441160
-1.638885
-2.615584
-1.903073
-1.770565
-0.627549
-1.716016
-0.356274
-0.332886
-0.615997
-1.702522
-0.267897
-0.375859

-0.001069
-0.094433

0.669304

0.781837

0.040780

0.089922

1.222143

1.021790
-0.198738
-0.453359
-1.173457

0.934948

1.033327
-0.787846
-2.053034
-0.798594
-0.178506
-2.199174
-1.927205
-2.698538
-3.682692
-2.190433
-2.862377
-1.677896
-2.638569
-1.041083
-1.223737
-1.987941
-1.048058
-2.792388
-2.031219
-3.298398
-3.595098
-3.042452
-4.176967

-1.943772
-0.496375

-0.014606
0.271801
1.689281
1.673487
0.245494

-0.033021

-1.379622

-2.220721

-1.594071

-1.328290
1.037290
2.047644
0.997461
0.849772

-0.085568

-1.406624
0.469105
0.365113

-0.534698

-0.391787

-1.596422
2.515060
2.546625

-0.026190
0.548615

-1.341464
0.431423

-1.347719

-1.271674

-1.569276

-2.195312
1.068739
1.054253
2.071676
0.873656

0.011110
1.185109
0.816765
-0.572393
-1.110269
-2.148404
-1.145557
1.506809
2.600148
3.409123
2.791424
3.055314
0.026599
-0.083060
0.334899
-1.354482
0.652337
0.317612
-1.059490
-1.878995
-2.122739
-2.826383
-1.384495
-1.899225
-2.113987
-1.410724
-2.858575
0.950924
0.669875
0.623415
2.039187
1.021505
0.531141
2.058015
1.047484

0.631669
0.533226

0.001034
1.536907
1.824875
1.792353
1.481954
-0.038998
-0.504491
0.128266
-1.522991
-0.521365
-0.962627
-0.700827
-0.921549
-1.997017
1.952894
1.980534
1.182483
3.201988
2.209493
3.289979
1.966780
1.868524
1.933858
2.077110
1.353004
2.120403
3.333346
-0.433206
-0.393785
-1.467155
0.184784
-0.893434
-0.797944
-0.649394
-1.940987

0.009709
-0.927892
-2.035459
-2.075484
-1.005277
-0.696813
-2.878511
-2.790692
-0.486280
-1.530140

0.414781

0.086018

0.390698

1.300941

1.268448

1.741572

2.245744
-1.936773
-1.774808
-0.751723
-1.168937
-0.556383

0.199102
-3.020933
-3.503836
-3.753931
-2.758746
-3.290991
-3.762278
-3.963203
-3.220096
-1.173071
-0.253979
-0.948819
-1.831391
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35
1+ 1,5a-c-CsHy(CF3), = 1 + 4,5a-¢-CsHy(CF3),

C 0.009200 -0.006710 -0.002367
C -0.050531 0.317769 -1.564341
C -1.516736 0.118227 -1.954936
C -1.754299 -1.191344 -1.928046
C -0.456214 -1.888293 -1.541482
C -0.214301 -1.592012 -0.020145
C 0.985384 -2.400378 0.496599
H 1.920690 -2.197946 -0.016255
H 1.144820 -2.208558 1.560362
H 0.769432 -3.466187 0.384933
C -1.421787 2062158 0.802697
H 2353222 -1.576549 0.514533
H -1.549650 -3.140636 0.671760
H -1.259402 -1.880447 1.868011
H -0.383114 -2.944609 -1.797512
C 0.506273 -0.938201 2293238
H 0.183682 -0.890357 -3.334255
C 1.985356 -1.263118 2465011
F 2.837700 -0.912724 -1.496569
F 2.131752 -2.588974 -2.646976
F 2.436723 -0.664250 -3.579750
H -2.706307 -1.684557 -2.069644
H 22216763 0.927736 -2.113595
C 0.523937 1.631998 -2.025695
F -0.009371 2.675644 -1.366938
F 1.851641 1.697116 -1.861595
F 0.281874 1.833164 -3.331439
C 1.311804 0.434019 0.686057
H 1.390175 1.523219 0.660821
H 1.270074 0.138691 1.737423
H 2.217428 0.024828 0.255569
C -1.100026 0.754069 0.751333
H -0.925837 1.829047 0.684574
H -2.102800 0.549961 0.382630
H -1.070934 0.483212 1.809000
35

1+ 1,5b-c-CsHy(CF3), TS = 1 + 4,5b-¢-CsH,(CF;), TS

C 0.000992 -0.004090 0.004841
C 0.030849 1.182319 -0.920165
C 0.802005 0.832756 -2.020119
C 0.913983 -0.561933 -2.072424
C 0.181938 -1.108302 -1.012158
H 0.235983 -2.148377 -0.712515
H 1.372638 -1.125233 -2.872638
H 1.162108 1.527466 2767936
C -0.138331 2.586735 -0.458312
F -0.640213 3.367890 -1.435570
F -0.972368 2.675959 0.589289
F 1.018153 3.160660 -0.079928
C 1.138647 -0.006307 1.022393
F 0.972160 0.977358 1.918448
F 1.133255 -1.164887 1.708922
F 2.355426 0.136587 0.498106
H -0.898507 -0.078600 0.611757
C -2.085042 0.355116 -1.761435
C -1.828491 -1.029093 -1.672913
C -2.502246 -1.833266 -0.575129
H -3.565886 -1.951470 -0.813713
H 2.071669 -2.834526 -0.505819
H -2.449307 -1.374700 0.411694
C -1.692006 -1.834555 -2.952408
H 2681314 -1.983075 -3.401541
H -1.061245 -1.347951 -3.693742
H -1.273160 -2.822482 2745232
C -2.036246 1.017113 -3.114060
H -1.125091 0.770410 -3.661800
H -2.878429 0.670941 -3.727554
H -2.101742 2.101359 -3.024572
C -3.008860 1.023757 -0.770427
H -2.793844 0.782913 0.270889
H 2978313 2.108428 -0.875021
H -4.039819 0.699934 -0.966477

35
1+ 1,5b-c-CsHy(CF3), = 1 + 4,5b-¢-CsHy(CFs),
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1+ 2,3-C-C5H4(CF3)2 TS
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1+ 2,3-C-C5H4(CF3)2

C
C

0.013221
-0.174539
-1.644831
-1.856013
-0.539821
-0.240285

0.976124

1.869643

1.232394

0.728714
-1.414698
-2.343464
-1.580761
-1.195982
-0.449741

0.463569

0.582562

0.947881
-0.520055

1.549816

1.484285
-2.802674
-2.366407

0.364866
-0.078133

1.704466
-0.019831

1.414138

1.524224

1.543708

2.227768
-0.986978
-0.769401
-2.021005
-0.898633

0.000478
-0.224413
0.524598
0.787322
0.207706
0.344561
1.485844
1.149517
2.818533
1.198443
0.887882
2.183815
0.194910
0.668792
-0.451162
0.955001
-0.765270
-2.214997
-1.954804
-2.467053
-3.555711
-2.035874
-2.264257
-1.888978
-2.899089
-1.287587
-1.474925
-2.491473
-1.854735
-3.531623
-2.368137
-2.992143
-2.693235
-2.908645
-4.055464

0.000976
0.270442

-0.004480
0.345193
0.123812

-1.188356

-1.867629

-1.590769

-2.420899

-2.246226

-2.223340

-3.482534

-2.048925

-1.529023

-3.119212

-1.901020

-2.918772

-0.905482

-1.002931

-2.259375

-0.728421

-0.190072

-1.060041

-1.696286
0.919410
1.678531
2.691068
1.728329
1.952616
0.378108
1.464093
0.030462

-0.030018
0.759788
1.828048
0.617648
0.424924

0.000428
-1.007263
-0.567654

0.804104

1.232219

2.226688

1.707895

1.469111

1.584039

2.995907
-1.407860
-1.267182
-1.112800
-2.708456
-2.051293
-0.240744

0.060316
-0.163286

1.219584

2.010461

2.124211

3.013187

1.542545

2.040626

2.173522

1.573223

3.031062
-0.791436
-0.409313
-0.589576
-1.876707
-0.853920
-0.568635
-1.939470
-0.602757

0.002740
-0.154865

-0.001776
-1.548968
-1.878734
-1.871037
-1.531869
-0.015353
0.422300
-0.177440
1.465435
0.343057
0.856558
0.625745
0.703043
1.916824
-1.804415
-2.192671
-3.701162
-4.028528
-4.398293
-4.154041
-1.841169
-1.993448
-2.006013
-2.009709
-1.241745
-1.989677
-3.263973
0.501022
0.508782
1.528128
-0.098513
0.876405
0.855905
0.564983
1.912532

0.000329
1.091416
2.184132
2.021251
0.831320
0.425377
2.983331
4.259743
2.904399
2.731451
3.365150
3.676325
4.478950
3.115325
0.913706
-0.491830
-0.765629
1.516404
1.429271
0.241748
0.319496
0.228320
-0.721284
2.698775
3.106414
3.478159
2.501548
2.866360
3.658997
3.152006
2.826880
0.411812
-0.595417
0.497723
0.511728

0.010082
-1.534523
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1.387954
0.892531
-0.563517
-0.599497
-2.053955
-2.745539
-2.136238
-2.390926
0.200757
1.260283
-0.196672
0.110588
-1.172836
-0.920226
-0.854553
-1.892153
1.611293
0.739596
2.295307
2.481296
2.790810
3.009034
3.705349
3.037684
0.429254
-0.982342
-0.510529
-1.241914
-1.909470
1.281580
1.663613
2.077034
1.078857
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1+ 2,5a-¢-CsHy(CFs), TS = 1 + 3,52-¢-CsHy(CFs), TS

0.012263
-0.102753
0.732527
0.823265
0.095247
0.055404
1.273211
1.325632
2.666410
1.054189
0.884108
-0.198010
1.038114
-0.780445
-1.886411
-0.012253
-1.131364
-2.048853
-2.014450
-2.940867
-3.767557
-2.451374
-3.374637
-1.704054
-2.586212
-0.872672
-1.489888
-1.994907
-1.271041
-2.981251
-1.768624
-2.958588
-3.047999
-2.625335
-3.964544
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1+ 2,5a-¢-CsHy(CFs), = 1 + 3,5a-¢-CsHy(CFs),

C -0.011669
C 0.170686
C 1.301903
C 0.854526

0.803703
2.040842
1.924288
1.480273
1.537882
0.967529
1.165164
2.577778
2.440858
2.474122
3.454851
2.160949
2.802649
0.609492
0.693200
0.204770
3.331342
4.300297
3.767705
3.225985
0.376888
0.288555
1.213989
-0.837550
-1.187880
-1.091374
-2.069836
-0.981754
-1.096619
-0.200304
-1.211822
0.498256
-0.084684

-0.024432
1.120903
0.705060

-0.691873

-1.183338

-2.221329

-1.285993
1.583699
1.629419
1.156743
2.846372
2.154016
0.097320

-0.112375

-0.862591

-0.669167
1.103026
0.713113

-0.683339

-1.636927

-1.871057

-2.584324

-1.237785

-1.196969

-1.049236

-0.687561

-2.268229
1.639860
1.342695
1.649967
2.664185
1.310110
0.725413
2.313420
1.411616

-0.016700
-0.245343
0.693486
1.945560

-1.902900
-1.842612
-1.422813
0.087053
0.576763
-0.043642
1.600343
0.579522
0.972510
0.724706
0.866270
2.025331
-1.631836
-2.143092
-3.228063
-1.865484
-2.092802
-2.415005
-1.024218
-3.102566
-2.203833
-3.522829
-1.700113
-1.686110
-1.842516
0.449534
0.328422
1.505134
-0.124044
0.827762
0.668551
0.564807
1.895564

0.000304
-0.980615
-2.033043
-2.033711
-0.955980
-0.651493
-2.817652
-3.074194
-2.986388
-4.326689
-2.983353
-0.666035

0.384111

1.286635

1.238170

2.242554

1.732660
-1.761125
-1.974797
-1.247095
-1.929750
-1.010780
-0.338072
-3.364051
-4.000916
-3.846949
-3.340545
-2.966728
-3.721005
-3.446069
-2.663109
-0.699804

0.208768
-0.424570
-1.123977

0.005905
-1.552494
-1.963884
-1.884955
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-0.607102
-0.634708
-2.073490
-2.771821
-2.095483
-2.448818
0.168069
1.209172
-0.287488
0.153778
-1.207126
-0.958450
-0.677904
-2.394793
-2.849894
-3.246542
-2.534273
1.423813
2.653070
2.591000
3.497654
3.216238
0.290377
-0.882662
-0.424246
-0.910816
-1.904579
1.344666
1.756918
2.089971
1.208590

1.868162
1.450350
1.498947
0.858153
1.206762
2.523482
2.453859
2.536325
3.444992
2.173593
2.750120
0.573042
0.725416
0.093290
-0.790196
1.133768
-0.510817
2.850690
0.257296
-0.356768
1.288487
-0.622614
-1.288757
-1.098538
-2.077156
-0.935206
-1.142937
-0.132499
-1.132952
0.585364
0.006897

-1.464614
0.047916
0.582357
0.050962
1.635180
0.515283
0.886227
0.574711
0.804506
1.942440

-1.685870

-2.244268

-3.287046

-2.393763

-1.496116

-2.386423

-3.588433

-2.049205

-2.403121

-3.599276

-2.529897

-1.559169

-1.844873
0.664577
0.498493
1.745183
0.310721
0.724559
0.571162
0.388374
1.799369

1+ 2,5b-c-CsHy(CF3), TS = 1 + 3,5b-¢-CsH,(CF;), TS
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1+ 2,5b-c-CsH4(CF3), = 1 + 3,5b-¢-CsHy(CFs),

acaoaaan

0.019279
-0.199536
0.532394
0.797957
0.247185
0.379449
1.232929
0.858028
2.168284
0.534008
0.207420
-0.415513
1.228635
1.006847
1.430493
2.371173
-0.793732
-2.197918
-1.956251
-2.468567
-3.558647
-2.045179
-2.259816
-1.892543
-2.900548
-1.276158
-1.494404
-2.452432
-1.760047
-3.464579
-2.386464
-2.971817
-2.690229
-2.862445
-4.039473

-0.014030
0.299891
1.420861
0.941451

-0.526300

-0.598612

0.023063
-1.005298
-0.557349

0.814760

1.248814

2.237465

1.442970
-1.364478
-1.638546
-0.723062
-2.537355
-2.046743
-0.311452
-1.446325

0.660607
-0.471939

0.107317
-0.187355

1.199628

1.997488

2.101341

3.003523

1.543623

2.005049

2.119649

1.532426

3.004365
-0.825078
-0.491816
-0.572276
-1.913038
-0.880041
-0.575366
-1.964364
-0.654319

-0.015484
-0.150944
0.820811
2.058187
1.940559
1.473582

-0.009025
1.073375
2.169741
2.035218
0.838791
0.418188
2.800766
3.376913
3.461898
4.519014
3.385288
0.868944

-0.873400

-1.561159

-1.781381

-0.207087

-0.725137
1.478844
1.401841
0.220489
0.293030
0.218007

-0.748389
2.679989
3.098607
3.444089
2491187
2.829528
3.600381
3.169079
2.765343
0.373432

-0.633842
0.442097
0.485225

-0.000531
-1.541240
-1.869504
-1.789447
-1.416899

0.087065
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1+ 5a,5b-c-CsH4(CF3), TS
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1 + 5a,5b-c-CsH4(CF5),

-HoNoNoNoNOROKe!

-2.053747
-2.750313
-2.139329
-2.386748
0.207852
1.259765
-0.212449
0.151977
-1.145497
-0.897282
-1.046129
-2.097987
0.003044
-1.301829
-1.852366
1.495607
2.803563
2.818739
3.611096
3.365827
0.441933
-1.018699
-0.547039
-1.308918
-1.930413
1.238404
1.633677
2.035890
0.993419

0.002167
-0.201664
0.570167
0.697639
0.024569
0.049540
1.129134
0.896230
-0.300189
1.439588
1.412352
1.845060
2.402889
-0.937580
-2.013670
-0.351090
-1.355311
-2.152090
-2.119330
-3.088682
-3.812611
-2.591746
-3.651754
-1.818808
-2.700223
-0.982379
-1.622891
-2.085960
-1.338215
-3.060782
-1.881782
-3.113916
-3.285409
-2.772629
-4.082830

-0.011850
0.205985
1.367552
0.911816

-0.574843

-0.613333

-2.029686

-2.808115

1.542021
0.972434
1.173771
2.583041
2.417887
2.476514
3.425984
2.101380
2.811511
0.623114
0.654610
1.425030
1.115037
-0.582461
0.225467
2.978514
0.422313
-0.257953
1.479932
-0.386158
-1.179801
-1.105601
-2.085175
-0.999976
-1.110348
-0.242206
-1.244686
0.467937
-0.169945

0.001895
1.151235
0.770715
-0.618923
-1.144210
-2.182338
-1.208076
1.437442
2.174132
0.152923
1.088567
-0.997320
0.517013
-0.085166
-0.838753
-0.631212
1.133330
0.711101
-0.697023
-1.643561
-1.976367
-2.539242
-1.196855
-1.211793
-1.048485
-0.717082
-2.286925
1.616553
1.316244
1.606286
2.649611
1.330321
0.750384
2.323671
1.460192

0.000796
-0.193913
0.736754
1.980872
1.911440
1.484546
1.619723
1.101350

0.572149
-0.043713
1.597187
0.569632
0.985691
0.708129
0.924902
2.030101
-1.630290
-2.127431
-3.630427
-3.968704
-4.316690
-4.093012
-1.784327
-1.914100
-2.236600
-3.394691
-2.382201
-1.318672
-1.873214
0.402172
0.290797
1.449925
-0.195924
0.851002
0.667912
0.639259
1.913803

-0.000747
-0.988649
-2.101335
-2.103893
-0.999197
-0.691585
-2.901105
-2.886506
-0.641720

0.630761

1.594881

1.183194
-0.209682

1.220914

0.998629

2.294423

1.589217
-1.732836
-1.935572
-1.246622
-1.999210
-0.867583
-0.434613
-3.327745
-3.961795
-3.814813
-3.305877
-2.957128
-3.685879
-3.459245
-2.662932
-0.728930

0.169679
-0.428735
-1.225630

-0.005669
-1.578319
-1.913329
-1.817560
-1.463345
0.048995
0.631937
0.081479
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-2.051576
-2.295791
0.243399
1.295404
-0.136043
0.174481
-1.162167
-0.920419
-0.653449
-1.788930
-0.026748
0.074284
-2.322486
-2.640772
-3.287106
-2.407130
1.466298
2.381712
0.311338
-0.859617
-0.782124
-0.466411
-1.910951
1.365230
1.712270
2.136862
1.266194

1.259531
2.679860
2.460615
2.457393
3.478763
2.215922
2.802367
0.628663
0.876132
0.949272
2.023774
-0.119371
-0.013456
-0.640178
0.888742
-0.969217
2.901722
0.415401
-1.232164
-1.090584
-2.036967
-1.262596
-0.858872
-0.138921
-1.170954
0.520774
0.053305

1.663573
0.652384
0.874731
0.596477
0.748442
1.937764
-1.687064
-2.292413
-3.833058
-4.543750
-4.118629
-4.354127
-2.267732
-1.136310
-2.487909
-3.209027
-1.931726
-2.103873
-1.891611
0.697289
0.156053
1.701233
0.808273
0.683248
0.569870
0.296022
1.753408

1+ 1,2,3-¢-CsH3(CF3); TS =1 + 2,3,4-c-CsH;3(CF3); TS
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1+ 1,2,3-¢-CsH3(CFs); = 1 + 2,3,4-¢-CsH;(CF)s

aocoacacaaan

0.001566
0.001553
0.798120
0.918737
0.172491
0.235528
1.617926
1.333614
2.948895
1.257060
1.392964
2.583616
0.630399
1.578788
-0.207090
-0.772845
-1.018501
0.928929
0.910886
-0.854930
-2.105107
-1.828969
-2.478415
-3.546637
-2.048784
-2.402919
-1.713335
-2.711148
-1.084906
-1.312863
-2.114316
-1.289407
-3.042002
-2.085336
-3.023574
-2.799575
-3.013124
-4.048945

-0.013275
-0.303784
0.188121
1.521310
1.938090
1.589233
2.182009

0.007091
1.190205
0.849229
-0.550818
-1.096225
-2.142009
-1.369912
-0.970440
-1.333544
-2.661257
1.782571
1.328199
1.915727
3.007845
2.566318
3.395684
2.522268
3.142242
0.050773
-0.066251
0.336331
-1.045144
-1.857979
-1.972582
-2.860589
-1.406362
-1.845103
-1.967859
-1.371452
-2.840973
1.006931
0.693440
0.737712
2.092722
0.982051
0.727846
2.067922
0.642545

-0.009537
0.302973
1.726603
1.682335
0.256255

-0.047978

-1.418203

0.010802
-0.913035
-2.005662
-2.043623
-0.990147
-0.715039
-3.080800
-4.331666
-2.949498
-2.987398
-3.027437
-3.433089
-4.122596
-2.532621
-0.364088
-1.252255

0.708981

0.057933

0.630582

0.672672
-1.750500
-1.671801
-0.565133
-0.783717
-0.516692

0.422934
-2.956898
-3.394528
-3.708588
-2.760291
-3.098428
-3.734429
-3.621561
-3.002896
-0.740012

0.295105
-0.833626
-0.939027

0.001722
1.531474
1.809436
1.793884
1.496926
-0.004115
-0.365853
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1.863350
1.919655
3.272058
2.236490
1.878493
3.319609
2.054626
2.965185
0.818196
0.827382
0.776187
2.484220
3.682155
2.685155
2.070031
-0.661581
-0.839904
-0.107115
-1.870964
-1.686265
-2.686841
-1.787786
-1.923332
-0.644501
-1.732808
-0.347057
-0.361832
-0.609958
-1.697476
-0.25359%4
-0.355427

-2.221792
-1.702412
-1.357109
0.972082
1.988833
0.974802
0.703143
0.012515
-0.487573
-0.319311
-1.554583
2.819605
2.349195
3.529123
3.667485
2.958922
3.294910
4.011169
2.777135
-0.043749
0.273779
-1.364265
0.573970
-1.348782
-1.272232
-1.592618
-2.182372
1.066273
1.069809
2.072123
0.851501

0.298020
-1.386911
-0.314983
-0.946197
-0.794979
-0.791575
-1.989652

1.763065

2.236632

3.314030

2.027914

1.984346

2.365424

0.865925

2.928476

1.956207

3.235492

1.337854

1.413741

2.054325

1.224337

2.285714

3.221514
-0.412053
-0.400220
-1.433854

0.230198
-0.915480
-0.830028
-0.690730
-1.955929

1+ 1,2,4-¢-CsH3(CF5); TS =1 + 1,3,4-c-CsH;3(CF3); TS
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1+ 1,2,4-¢-CsHy(CFs); = 1 + 1,3,4-¢-CsH;(CF)s

C
C
C

-0.034230
-0.244033
0.468353
0.713253
0.175772
0.517376
1.838878
-0.083803
0.167702
1.153804
0.860708
2.151885
0.696772
0.143511
-0.387453
-1.263593
-0.797654
0.784985
0.907171
-0.821198
-2.306551
-2.064005
-2.636947
-3.730162
-2.286910
-2.412858
-1.979085
-2.975514
-1.314942
-1.643294
-2.515665
-1.756584
-3.481440
-2.535308
-3.129060
-2.773026
-3.170364
-4.157521

-0.016644
-0.290632
0.211543

0.006972
-1.013241
-0.554948

0.812902

1.224370

2.541613

2.661841

2.709309

3.575649

1.452933
-1.322385
-1.678161
-0.580825
-2.438819
-2.458803
-3.151690
-2.548815
-3.108465
-0.231694

0.071269
-0.172814

1.213877

1.977123

2.000422

3.009235

1.531006

2.029008

2.087868

1.587554

3.045058
-0.766834
-0.458545
-0.423711
-1.854796
-0.847073
-0.655785
-1.925454
-0.468077

-0.024753
0.260491
1.674113

0.009107
1.092910
2.208902
2.066711
0.852351
0.237470
0.014627
-0.949747
1.019346
2.819770
3.430054
3.395165
4.541651
3.585187
0.697869
1.434015
-0.578957
0.776901
-0.510607
-0.736635
1.561509
1.460458
0.285953
0.382765
0.274483
-0.682768
2.731121
3.187344
3.473936
2.526287
2.938636
3.656745
3.330763
2.905544
0.481199
-0.531122
0.629591
0.532670

0.014461
1.550514
1.845755
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1+ 1,2,5a-c-CsH;(CF3); TS = 1
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1.539887
1.945866
1.594961
2.166482
1.879020
1.837673
3.257077
2.199413
1.899731
3.288336
1.894543
3.337621
3.556915
4.292241
3.541518
0.832228
0.859573
0.802558
2.211616
-0.597171
-0.925292
0.087508
-1.738636
-1.666811
-2.669376
-1.801833
-1.867830
-0.650738
-1.738556
-0.379668
-0.355860
-0.629876
-1.713046
-0.252698
-0.418348

-0.112950
-0.203773

0.601448

0.728970
-0.026424

0.020069

1.199779

1.233212

1.386207

0.516476

2.453689
-0.378129
-1.197253
-0.903707

0.783816

0.913404
-0.930706
-2.182141
-0.987726
-0.326002
-2.278438
-1.987732
-2.763063
-3.735809
-2.246610
-2.950427
-1.685877
-2.629210
-1.039908
-1.221868
-2.064883
-1.128459
-2.868796
-2.113351
-3.394549
-3.734574
-3.137441
-4.244775

1.645391
0.216855
-0.052077
-1.400191
-2.241238
-1.609813
-1.353744
1.019240
2.032596
0.967890
0.840982
-0.123037
-1.444929
0.419763
0.334939
-0.548247
-0.405596
-1.609264
2.491619
2.916606
3.103154
4.004560
2.888717
-0.088205
0.308722
-1.415446
0.470466
-1.359197
-1.281000
-1.584577
-2.204970
1.058484
1.076633
2.058374
0.837728

1.799192
1.495833
-0.026166
-0.492193
0.137941
-1.511629
-0.507407
-0.945090
-0.678865
-0.910397
-1.978436
1.968690
2.003082
1.194995
3.214594
2.224926
3.305853
1.983723
1.863443
2.047198
3.330785
1.659391
1.347069
2.082053
1.288199
2.242328
3.283865
-0.411696
-0.373527
-1.444477
0.208499
-0.882305
-0.757752
-0.669611
-1.930874

+ 3,4,53-C-C5H3(CF3)3 TS

-0.004099
1.175698
0.796847

-0.590343

-1.126741

-2.163567

-1.147510
1.694078
1.054270
2.795840
2.087642
2.590035
3.295327
2.628640
3.264655
0.036795

-0.163244
0.291795

-1.465999
0.464478
0.279201

-1.096012

-1.947528

-2.193854

-2.891978

-1.474549

-1.904393

-2.126377

-1.389519

-2.860553
0.944587
0.674781
0.625554
2.029935
0.945668
0.389309
1.958781
1.037163

-0.022425
-0.963303
-2.043762
-2.082578
-1.028595
-0.718225
-2.879051
-3.063732
-4.236855
-3.302002
-2.677124
-0.500431
-1.295354

0.730933
-0.453423

0.380738

1.249519

1.210354

1.585967

2.267253
-2.002855
-1.865008
-0.872381
-1.313903
-0.687215

0.085101
-3.119254
-3.631754
-3.825933
-2.863654
-3.341006
-3.826085
-4.017809
-3.249082
-1.227562
-0.362479
-0.916779
-1.915454
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1+ 1,2,5b-c-CsHy(CF3); TS = 1
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0.020876
-0.041215
-1.511975
-1.733020
-0.430830
-0.194739

1.006319

1.944803

1.152014

0.799658
-1.402780
-2.340713
-1.514777
-1.249235
-0.355744

0.517991

0.193671

1.997350

2.854525

2.123261

2.448518
-2.686352
-2.561432
-2.372297
-3.776742
-2.604689

0.582231

0.099474

1.910488

0.366009

1.328009

1.389568

1.303480

2.233098
-1.084338
-0.946698
-2.093665
-1.012542

-0.012807
0.020630
0.802897
0.916159
0.181163
0.244695
1.399420
1.408882
2.245014
0.497512
2.107320

-0.174113

-0.624649

-1.071025
0.949691
1.120288
0.926453
1.131573
2.334381

-0.916009

-2.122510

-1.830413

-2.475889

-3.540517

-2.030902

-2.417244

-1.671377

-2.655974

-1.045659

-1.238464

-2.091839

-1.221256

-2.976601

-2.102287

-3.050799

-2.826082

0.004382
0.339473
0.113457
-1.199299
-1.878834
-1.581446
-2.387140
-2.170113
-2.206373
-3.453073
-2.059240
-1.590515
-3.140548
-1.863495
-2.933892
-0.920363
-0.872061
-1.249926
-0.927177
-2.574873
-0.640142
-1.689663
1.132728
1.689436
0.563507
2.133454
1.640813
2.701223
1.633882
1.847713
0.447244
1.537569
0.125105
0.062005
0.755591
1.832480
0.515686
0.512690

-0.005581
-1.568628
-1.964775
-1.922450
-1.543929
-0.022642
0.494533
-0.005818
1.561975
0.368773
0.796319
0.500540
0.676277
1.860088
-1.802452
-2.299653
-3.340636
-2.479572
-1.507692
-2.681265
-3.585909
-2.065171
-2.281376
-3.484331
-2.299123
-1.392852
-2.023776
-1.363797
-1.846357
-3.329330
0.673768
0.674851
1.717249
0.220741
0.759571
0.654911
0.433646
1.821835

+ 3,4,5b-C-C5H3(CF3)3 TS

0.002909
1.201553
0.846154
-0.548872
-1.097271
-2.136947
-1.094176
1.774406
1.104740
2.363148
2.751969
2.592802
3.406416
2.622078
3.143725
0.000108
0.957345
-1.174897
0.179687
-0.075065
0.309933
-1.066119
-1.886125
-2.017140
-2.881485
-1.431803
-1.868676
-2.032894
-1.373365
-2.849497
0.981929
0.699773
0.677779
2.067556
0.955678
0.717565

0.018321
-0.892667
-1.986685
-2.051278
-0.997274
-0.699950
-2.848575
-3.000722
-3.807168
-3.789422
-2.417444
-0.386553
-1.355608

0.612770

0.092814

1.045324

1.961328

1.700874

0.527835

0.618728
-1.748220
-1.663324
-0.560466
-0.786632
-0.502945

0.428039
-2.942239
-3.395430
-3.681687
-2.731562
-3.092923
-3.683595
-3.668418
-2.997155
-0.748133

0.291533
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1+ 1,2,5b-c-CsHy(CF3); = 1 + 3,4,5b-¢-CsH3(CFs)s
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-3.048413
-4.073674

0.012798
-0.165358
-1.636640
-1.834138
-0.514155
-0.226477

0.995026

1.888304

1.246706

0.755751
-1.401379
-2.337774
-1.550062
-1.191839
-0.418880

0.475008

0.575260

0.923892
-0.540169

1.537343

1.499047
-2.784219
-2.709592
-2.750322
-3.919366
-2.548045

0.430602

0.133430

1.769519
-0.006945

1.411126

1.516298

1.536437

2.228580
-0.995516
-0.816655
-2.032085
-0.874691

2.040490
0.605217

0.002216
0.359322
0.108479
-1.205816
-1.865864
-1.585033
-2.406803
-2.224152
-2.207600
-3.470030
-2.053105
-1.550209
-3.127176
-1.890390
-2.915664
-0.892417
-0.988149
-2.247019
-0.703846
-0.182123
-1.035689
-1.709935
1.120236
1.522710
0.611448
2.216279
1.681738
2.697549
1.613795
2.017151
0.392602
1.478589
0.044794
-0.013592
0.760111
1.833792
0.577946
0.457736

-0.852512
-0.940754

-0.006385
-1.554575
-1.895341
-1.871857
-1.537083
-0.019593
0.418908
-0.178699
1.462591
0.338324
0.847150
0.607996
0.703882
1.906844
-1.810829
-2.201235
-3.713403
-4.044996
-4.386818
-4.180665
-1.855974
-1.985142
-2.137289
-3.411592
-1.850784
-1.382208
-2.003735
-1.182233
-2.064509
-3.222302
0.499372
0.508982
1.526558
-0.095936
0.866943
0.807458
0.586361
1.909711

1+ 1,3,52-c-CsH3(CF3); TS = 1 + 2,4,5a-¢-CsH3(CF;); TS

TOXZITOoODZTOooomHaoOZTTTHOZITETI OO0

-0.004294
-0.099070
0.654361
0.775369
0.024314
0.100846
1.490864
1.099611
2.815046
1.304914
1.007310
-0.232025
-0.481881
-1.224141
0.885303
1.035266
-0.772567
-2.035612
-0.779496
-0.141824
-2.202070
-1.941659
-2.712381
-3.675899
-2.184645
-2.919202
-1.729888
-2.706854
-1.102841
-1.295278
-1.962488
-1.037175

-0.021457
1.182198
0.854411

-0.534786

-1.116668

-2.163183

-1.258791

-0.866922

-1.041148

-2.583850
1.558779
2.586394
3.410219
2.740181
3.040378

-0.025063

-0.145303
0.280245

-1.425838
0.567103
0.288536

-1.087000

-1.874788

-2.167656

-2.797006

-1.338951

-1.959553

-2.158820

-1.507071

-2.923129
0.891823
0.563311

0.025917
-0.875219
-1.994871
-2.063194
-1.020456
-0.747613
-3.146662
-4.378372
-3.096886
-3.074289
-2.737203
-0.403277
-1.435299

0.483806

0.196065

0.394781

1.327956

1.328295

1.734797

2.274737
-1.941026
-1.747396
-0.699270
-1.131573
-0.444865

0.219415
-2.978553
-3.433663
-3.741613
-2.704733
-3.302191
-3.772230
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H -3.038438
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1+ 1,3,5a-¢-CsH3(CF3); = 1 + 2.4,5a-c-CsH;(CFs)3

0.006870
-0.034484
-1.491779
-1.705794
-0.415793
-0.193053

1.017972

1.949664

1.178928

0.809879
-1.390237
-2.327374
-1.524150
-1.208423
-0.340351

0.543374

0.231277

2.030195

2.864215

2.196951

2477731
-2.968323
-2.804584
-3.373905
-3.968677
-2.203480

0.527556
-0.025008

1.851204

0.290345

1.293945

1.362541

1.237116

2.209441
-1.124483
-0.956748
-2.119748
-1.116036
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0.580604
1.981846
1.031281
0.628937
2.091008
0.968542

-0.001299
0.298692
0.083561

-1.228132

-1.915800

-1.589782

-2.375046

-2.176383

-2.157805

-3.444520

-2.056581

-1.575597

-3.134464

-1.864376

-2.974956

-0.964117

-0.938780

-1.271064

-0.877507

-2.597425

-0.693630

-1.928315

-2.660312

-2.779025

-1.069796
0.869879
1.614218
2.659056
1.693816
1.786723
0.468460
1.557446
0.194247
0.057455
0.759193
1.834408
0.544016
0.500651

-3.966813
-3.251293
-1.183838
-0.205163
-1.082141
-1.789723

-0.005820
-1.571353
-1.980096
-1.943008
-1.518472
0.000269
0.527140
0.006752
1.585301
0.440634
0.837584
0.563204
0.715756
1.897797
-1.763133
-2.278115
-3.323440
-2.429127
-1.462467
-2.572304
-3.555086
-2.301361
-3.416589
-1.345637
-2.527518
-2.194907
-2.049807
-1.412466
-1.876439
-3.360087
0.691043
0.644650
1.747295
0.283661
0.715696
0.639676
0.331459
1.776335

1+ 1,3,5b-c-CsHy(CF3); TS = 1 + 2,4,5b-¢-CsH3(CF;); TS

-0.013477
0.026896
0.785433
0.887421
0.143742
0.220179
1.563380
1.127756
2.888229
1.359613
1.150085

-0.161707

-0.675372

-0.997535
0.985894
1.134413
0.986131
1.117825
2.345435

-0.909513

-2.102734

-1.842669

-2.510644

-3.570142

-2.068168

-2.471522

-1.734791

-2.739716

=N oRl:-N-NoNoNoN--Ne R R NolcRe ReNol-He R e Nol--NoNoNoNo N

-0.037912
1.171350
0.849746

-0.545080

-1.123101

-2.169787

-1.277232

-0.883334

-1.075152

-2.599592
1.551727
2.565950
3.352962
2.620177
3.146485

-0.076873
0.893583

-1.247532
0.060498

-0.116028
0.306071

-1.076625

-1.857545

-1.995691

-2.851279

-1.373661

-1.913151

-2.083862

0.028032
-0.866532
-1.977320
-2.053773
-1.015197
-0.744360
-3.157671
-4.373995
-3.155783
-3.075521
-2.716709
-0.380777
-1.345769

0.666868

0.006980

1.035992

1.947675

1.697629

0.498921

0.639045
-1.756018
-1.639306
-0.520159
-0.763982
-0.424021

0.454700
-2.903198
-3.306268
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1+ 1,3,5b-c-CsHy(CF3); = 1 + 2,4,5b-¢-CsH3(CFs)s

TZTDToZmZomTmTmoODTTHOETTTTHTOQCSIIEIQODIITOO00000

38

1+ 1,4,53-C-C5H3(CF3)3 TS

TooaommHm oD O DTIETO00000

-1.144293
-1.295495
-2.017737
-1.114649
-2.867782
-2.049844
-3.018551
-2.812097
-2.977014
-4.051102

0.009902
-0.157453
-1.621454
-1.817979
-0.513502
-0.230845

0.991486

1.884545

1.245989

0.747711
-1.398499
-2.331177
-1.570694
-1.165129
-0.429808

0.490564

0.614313

0.982323
-0.491751

1.577353

1.509022
-3.085108
-2.947275
-3.459809
-4.096615
-2.350789

0.381164
-0.068252

1.718874
-0.000617

1.401697

1.506038

1.517682

2.225179
-1.008209
-0.795092
-2.038105
-0.934325

-0.097941
-0.211716
0.552367
0.630681
-0.075019
0.026892
1.226744
-0.890313
-0.130037
1.056170
0.919164
-0.136400
0.099610
-1.247301
0.868236
0.943499
-0.836845
-2.056784
-0.112404
-0.945491
-2.291501
-2.191763
-3.124292
-4.083631

-1.441686
-2.889349
0.951100
0.663924
0.623690
2.037803
0.999914
0.768068
2.082369
0.682315

0.001612
0.324656
0.098792
-1.213841
-1.893669
-1.586890
-2.402498
-2.235832
-2.183454
-3.466115
-2.032979
-1.519033
-3.103692
-1.865774
-2.948879
-0.936611
-1.057731
-2.315784
-0.794391
-0.246398
-1.080683
-1.925833
-2.678773
-2.760181
-1.077569
0.876594
1.653501
2.675531
1.700808
1.902318
0.403686
1.490088
0.077157
-0.013311
0.776750
1.845288
0.624412
0.461373

0.016496
1.164186
0.743754
-0.644453
-1.130035
-2.558232
-2.841483
-2.895475
-3.378272
-1.261979
1.401607
2.605431
3.391253
3.070967
2.807841
0.098803
-0.064063
-0.600564
-0.815332
1.153493
0.683425
-0.717568
-1.649469
-1.639843

-3.685545
-2.688094
-3.112488
-3.654008
-3.725674
-3.035022
-0.778405

0.266435
-0.898816
-0.976680

-0.007699
-1.561169
-1.910153
-1.888676
-1.510170
0.004164
0.454265
-0.148304
1.493100
0.396171
0.889450
0.663380
0.754031
1.943595
-1.769764
-2.180887
-3.688742
-3.994312
-4.385318
-4.149324
-1.819850
-2.203672
-3.305345
-1.217836
-2.416102
-2.092639
-2.041282
-1.292766
-2.015108
-3.301156
0.503828
0.491588
1.539295
-0.075736
0.840701
0.803874
0.519348
1.883600

-0.050999
-1.037955
-2.140658
-2.137292
-1.033664
-0.611122
-0.071892

0.302714
-1.663633
-2.916037
-2.915140
-0.620164
-1.684706
-0.040571

0.250243

0.299463

1.275541

1.257141

2.120482

1.820667
-1.839142
-2.016442
-1.273487
-1.809248
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38

1+ 1,4,5a-c-CsH;(CF;)3

ToDZoD@DCDaoTmTmm oS OIO"TTOODIZITODZIZIOO0OO00000

38

1+ l,4,5b-C-C5H3(CF3)3 TS

TTHHHOTTITODIDTTTO00000

-2.759705
-3.321352
-1.888886
-2.785950
-1.081273
-1.651618
-2.203318
-1.389681
-3.140146
-2.092493
-3.300198
-3.154788
-3.306749
-4.297331

-0.006789
0.288745
0.685662

-0.415380

-1.576574

-1.372789

-2.556999

-2.858781

-2.300880

-3.422571

-1.258100

-0.466087

-2.199186

-1.064137

-2.900013

-3.972661

-3.056836

-2.939591

-1.093831

-0.937836

-1.914911

-2.103221

-3.128400

-1.315336

-0.508925
1.703396
1.271427
2.469062
0.860486
1.477984

-0.118879
0.839908

-0.330534

-0.881015
1.155910
2.064648
1.367797
0.925794

-0.007402
-0.218964
0.465816
0.711563
0.184099
0.532302
1.852157
-0.070378
0.177000
1.143646
0.674499
-0.366028
-1.001830
-1.055948
0.821677
1.230048
1.043880
1.431737
2.351735
-0.823851

-2.676893
-1.368102
-1.246779
-1.119682
-0.721309
-2.311108
1.581685
1.325377
1.495592
2.627941
1.221718
0.890060
2.309361
0.883372

-0.002902
-0.936855
0.021984
0.659841
0.126585
0.719063
0.418451
-0.624805
0.717552
1.008721
2.251778
2.608708
2.687142
2.634966
0.376645
-0.008305
1.688736
-0.259155
-1.351059
-1.690287
-2.514650
-2.598703
-2.511706
-3.657855
1.470707
0.192146
-2.067758
-1.617830
-2.973172
-2.716319
-0.762051
-1.226780
-0.046291
-1.532114
0.986269
0.438521
1.615809
1.639522

0.015385
-1.023887
-0.592814

0.776206

1.224619

2.573980

2.713341

2.820350

3.555587

1.412191
-1.205610
-2.481961
-3.131946
-2.697976
-3.090730
-0.279653
-1.399796

0.710786
-0.429707

0.101579

-1.292926
-0.246503
-3.401056
-4.020946
-3.905796
-3.371729
-3.060689
-3.735422
-3.625972
-2.771436
-0.838085

0.184660
-0.842735
-1.147516

-0.001446
-1.256951
-2.377219
-2.755609
-1.911514
-0.455206
0.478898
0.500919
1.496639
0.177368
-0.497767
-1.154528
-0.836137
0.506445
-2.604821
-1.910996
-2.865772
-3.786246
-1.837272
-2.862889
-1.290140
0.029696
-1.857310
-1.657808
-3.464867
-2.701197
-1.070126
-0.656750
-0.175964
-2.226066
1.331390
1.568510
2.128561
1.355436
0.216723
0.469141
-0.644754
1.060431

-0.001960
1.074483
2.211130
2.094680
0.883534
0.333588
0.131763

-0.836271
1.182489
2.855359
3.077562
0.763650
1.755269

-0.362963
0.618192

-0.859157

-1.570270

-1.738424

-0.156691

-0.717343
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1+ 1,4,5b-c-CsH3(CF5);
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38

1+ 1,5a,5b-c-CsH;(CF3); TS

T OO ZIZOO0OO000

-2.298638
-2.048982
-2.623890
-3.718254
-2.292737
-2.380903
-2.004295
-3.003373
-1.324423
-1.710982
-2.509760
-1.706805
-3.437982
-2.602298
-3.129117
-2.776302
-3.177508
-4.154013

0.002091
-0.277072
0.200992
1.527200
1.965629
1.613614
2.196882
1.923137
1.866092
3.286464
2.203143
1.901890
3.291398
1.882509
3.389837
3.660252
4.281466
3.646962
0.851437
0.883278
1.959644
0.906843
-0.187251
0.834322
2.203088
-0.454579
-1.686521
-2.603151
-1.981126
-1.879240
-0.626520
-1.714657
-0.344835
-0.341826
-0.607615
-1.694811
-0.274142
-0.337935

0.003214
-0.149802
0.584837
0.699411
-0.006900
0.089889
1.139101
0.919623
-0.310340
-1.003053
-0.971860
0.855037
1.441090
1.631490
1.568786
2.451858

-0.168447
1.219433
1.972634
1.974420
3.010630
1.535171
2.035460
2.050188
1.617588
3.064945

-0.743751

-0.484053

-0.337748

-1.827958

-0.847575

-0.673823

-1.924014

-0.458319

-0.014263
0.296963
1.717860
1.705031
0.275249

-0.029830

-1.379047

-2.219199

-1.604176

-1.321839
1.030535
2.045004
0.983861
0.834214

-0.012002

-1.321436
0.538171
0.505053

-0.529833

-0.625786

-1.325304
0.538043

-1.307236

-1.570143
2.545869
2.571528
0.038058
0.607721

-1.265602
0.558200

-1.351712

-1.273203

-1.582991

-2.197410
1.057700
1.033441
2.065726
0.854620

-0.014526
1.174540
0.833344

-0.549383

-1.116375

-2.155400

-1.103646
1.544213
2.592645
3.292130
2.694390
3.245942
0.019230
1.160167

-0.996887

-0.086749

1.521807
1.411165
0.230239
0.314055
0.224451
-0.738484
2.683899
3.137153
3.426542
2.486057
2.904936
3.594920
3.326006
2.874109
0.453250
-0.563720
0.614424
0.505537

0.002444
1.537353
1.799617
1.770683
1.488411
-0.032815
-0.483380
0.154638
-1.498784
-0.504159
-0.974470
-0.716630
-0.960087
-1.999346
1.918335
1.974320
1.073774
3.126323
2.201662
3.722434
4.112380
4.369189
4.157920
1.874259
1.845010
1.903163
2.029607
1.225762
2.096456
3.248246
-0.421517
-0.394893
-1.450281
0.204305
-0.912791
-0.848821
-0.669913
-1.950949

0.001859
-0.933528
-2.071403
-2.149234
-1.065629
-0.768657
-2.964759
-2.815503
-0.502308
-1.424064

0.656797
-0.349141

0.653621

1.319407

1.520453
-0.203101
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38

1+ 1,5a,5b-c-CsH;(CF);
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38

1+ 2,3,53-C-C5H3(CF3)3 TS

TaoOTmTmTHTaOTZIOO0000

-0.952643
-2.169060
-1.084607
-0.509460
-2.262962
-1.951341
-2.762153
-3.674533
-2.213500
-3.061523
-1.690437
-2.648562
-1.051477
-1.239280
-2.039693
-1.081157
-2.812137
-2.138263
-3.406769
-3.853782
-3.117409
-4.185352

0.013473
-0.085199
-1.568349
-1.799277
-0.477947
-0.200709

0.972571

1.939638

1.068394

0.749445
-1.422683
-2.343287
-1.577877
-1.245633
-0.416370

0.470468

0.169493

0.743456
-1.106897

0.679924

1.997780

2.641742

2.171509

2.663252
-2.748185
-2.273256

0.438183

0.105996

1.770880
-0.071580

1.280190

1.497833

1.065504

2.175258
-1.115717
-0.897491
-2.108766
-1.143627

-0.126896
-0.258124
0.601789
0.709523
-0.021000
-0.041780
1.451936
1.418105
2.742516
0.942258
1.206630
2.527209

-0.199927
0.292029
-1.506489
0.387146
0.283368
-1.098145
-1.962100
-2.273783
-2.870818
-1.479645
-1.911016
-2.115320
-1.409254
-2.875638
0.918169
0.672355
0.544880
2.002572
0.962630
0.367299
1.930266
1.160527

-0.008856
0.341601
0.135859

-1.169454

-1.871368

-1.594148

-2.414596

-2.230666

-2.218081

-3.477946

-2.075320

-1.551509

-3.141978

-1.955431

-2.924224

-0.918710

-1.001621

-2.121879

-1.088502
0.037923

-1.251648

-0.702397

-2.579658

-0.840521

-1.672129
0.943609
1.702385
2.654937
1.715703
2.097597
0.453626
1.497853
0.406060

-0.125255
0.729834
1.796992
0.599210
0.363591

-0.001306
1.104238
0.678738

-0.719776

-1.189994

-2.221744

-1.623250

-1.206273

-1.721212

-2.864760
1.574189
1.368069

1.205399

0.994611

1.484799

2.318811
-1.948749
-1.790277
-0.832050
-1.352767
-0.574543

0.089688
-3.056587
-3.547351
-3.777520
-2.808894
-3.298139
-3.750554
-3.984173
-3.236936
-1.223970
-0.435869
-0.809588
-1.969797

-0.000601
-1.583252
-1.888003
-1.852699
-1.562172
-0.035919
0.527203
0.076973
1.598045
0.407016
0.769105
0.519497
0.582804
1.840111
-1.836565
-2.362942
-3.909735
-4.386156
-4.280319
-4.569011
-2.305807
-1.279079
-2.219468
-3.387617
-1.973715
-2.026509
-2.000788
-1.111739
-2.116295
-3.173884
0.754949
0.523886
1.825343
0.586080
0.759774
0.802505
0.338814
1.787214

-0.026090
-1.049252
-2.084017
-2.019229
-0.936257
-0.610528
-2.954026
-4.224484
-2.607405
-2.924537
-3.113959
-3.214728
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38

1+ 2,3,53-C-C5H3(CF3)3

TZTCTOQOITDT SOOI OTMTHMTOIQONIITOTEITIOO00000

38

1+ 2,3,5b-C-C5H3(CF3)3 TS

TOZOQOO0O000

0.704754

1.018340
-0.354225

0.897537
-0.916412
-2.009392
-0.136408
-1.283082
-2.185048
-2.149997
-3.060102
-3.919916
-2.576160
-3.445237
-1.812160
-2.685638
-0.982636
-1.591158
-2.153051
-1.473582
-3.159286
-1.885730
-3.095381
-3.193118
-2.762721
-4.097641

0.047548
0.205567
1.337271
0.878316
-0.580756
-0.590997
-2.029272
-2.727141
-2.043975
-2.408852
0.203336
1.254759
-0.231722
0.149622
-1.173775
-0.930210
-0.662523
-2.362178
-2.785100
-3.227525
-2.505086
1.624076
0.768109
2.429835
2.383287
2.705680
2.811122
3.668876
2.966156
0.331890
-0.800382
-0.344591
-0.798433
-1.831919
1.421883
1.827237
2.162614
1.311626

-0.055423
-0.266607
0.479708
0.747966
0.174456
0.319439
1.451331
1.109138

1.410271
2.863968
2.146152
0.151198
-0.070403
-0.839962
-0.594444
1.149061
0.704613
-0.690444
-1.658683
-1.845149
-2.623792
-1.297925
-1.188578
-1.035358
-0.663274
-2.257415
1.646689
1.339280
1.693208
2.660793
1.284488
0.684698
2.282933
1.393975

0.005770
-0.234263
0.696645
1.947132
1.874517
1.464617
1.502512
0.859443
1.208351
2.525574
2.478384
2.537720
3.474787
2.225273
2.759048
0.575218
0.726114
0.076283
-0.811296
1.103020
-0.534637
3.217421
4.229069
3.585308
3.106048
0.222858
0.075648
1.061141
-0.973746
-1.278025
-1.079222
-2.056907
-0.913034
-1.124844
-0.092177
-1.097977
0.617784
0.078384

0.004994
-1.006167
-0.560048

0.811899

1.240735

2.226745

1.718120

1.482254

-4.352327
-2.795142
-0.766300

0.352739

1.264566

1.232318

2.227031

1.681949
-1.792317
-2.021237
-1.297612
-1.954045
-1.134870
-0.351770
-3.406202
-4.053646
-3.876953
-3.394409
-2.988137
-3.775977
-3.420358
-2.680876
-0.721250

0.175912
-0.428517
-1.150875

0.050321
-1.510453
-1.933846
-1.864639
-1.425378

0.089918

0.627271

0.098677

1.679337

0.564411

0.922306

0.646837

0.800487

1.984087
-1.651872
-2.196993
-3.243532
-2.326232
-1.417762
-2.310362
-3.515806
-2.148943
-2.352792
-1.142718
-3.243611
-2.316374
-3.643642
-1.923608
-1.769062
-1.795499

0.732039

0.554882

1.812556

0.406885

0.740072

0.605953

0.372737

1.813045

0.042457
1.140512
2.227833
2.058585
0.870434
0.448067
3.017869
4.292689

S127



jasfasfasi@iasiiesias@asfasfasoRasiiasfsioNoNoNrRe Re N No RN N R NORe e

38

1+ 2,3,5b-C-C5H3(CF3)3

TZToDmZoTETom T AOET T TTOODEITEIQOSZITOO0O0000

38

2.779787
1.163369
0.843607
2.136934
0.146578
0.620537
-0.485279
1.156654
0.936924
1.349091
2.298353
-0.869588
-2.270651
-2.009679
-2.512193
-3.601295
-2.08199%4
-2.305027
-1.934274
-2.941031
-1.324377
-1.527574
-2.544701
-1.899607
-3.580553
-2.433870
-3.040270
-2.757726
-2.939855
-4.106057

0.074290
0.360530
1.481204
0.986192
-0.477500
-0.526634
-1.980733
-2.679432
-2.059565
-2.315229
0.275128
1.334824
-0.121827
0.182846
-1.091504
-0.844678
-1.001632
-2.071734
0.037100
-1.223121
-1.792988
1.699558
0.820347
2.389646
2.559882
2.883159
3.098709
3.793933
3.126263
0.511145
-0.909576
-0.436348
-1.168811
-1.838787
1.351933
1.734866
2.147795
1.141510

1.587840
3.003854
-1.398486
-1.255480
-1.095077
-2.697045
-2.049765
-0.335863
-1.481533
0.624599
-0.478929
0.079927
-0.161492
1.222630
2.019117
2.130119
3.021925
1.559522
2.035085
2.157912
1.563580
3.028906
-0.792008
-0.419146
-0.578894
-1.878098
-0.854197
-0.554634
-1.938858
-0.619808

0.012744
-0.139737
0.825258
2.059251
1.945770
1.494412
1.554624
0.986650
1.181739
2.594976
2.453969
2.486052
3.468015
2.172224
2.817738
0.621483
0.644227
1.385720
1.131199
-0.600552
0.219947
3.352343
4.315865
3.787069
3.246177
0.396011
0.302045
1.236610
-0.816144
-1.170132
-1.082669
-2.060122
-0.972765
-1.092767
-0.190808
-1.201826
0.509010
-0.076845

2.937962
2.759092
3.411935
3.721162
4.520675
3.163848
0.952309
-0.820132
-1.487019
-1.739852
-0.149862
-0.672363
1.531821
1.447829
0.260610
0.331925
0.256515
-0.705941
2.720815
3.139143
3.491390
2.526885
2.880676
3.671030
3.172499
2.835578
0.423854
-0.584272
0.498139
0.534562

-0.039781
-1.584712
-1.930273
-1.869553
-1.471847
0.037935
0.528081
-0.086815
1.551591
0.532230
0.922928
0.676545
0.817589
1.974697
-1.692880
-2.167207
-3.670580
-4.005855
-4.355551
-4.127253
-1.811261
-2.126233
-2.438564
-1.060755
-3.140789
-2.232424
-3.547729
-1.729292
-1.706202
-1.904754
0.395384
0.274394
1.450739
-0.175137
0.781764
0.623306
0.524954
1.847922

1+ 2,5a,5b-c-CsH;(CF3); TS =1 + 3,5a,5b-c-CsH3(CF5); TS

C

C
C
C

0.005594
-0.212154
0.581391
0.708802

-0.003180
1.121385
0.706048

-0.684550

0.002534
-1.014663
-2.103561
-2.080416
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C 0.044667 -1.175374 0.962111
H 0.055868 2206109 -0.632500
H 1.148466 -1.283201 2.866610
C 1.160512 1.583797 -3.153611
F 2.498978 1.630788 -3.076860
F 0.876183 1.148503 -4.400904
F 0.715223 2.844519 -3.062311
H -0.286596 2.157281 -0.700630
C 1.442482 0.189222 0.632731
F 1391911 1.135058 1.583242
F 1.871100 -0.945162 1.196025
F 2392132 0.564230 0217428
C -0.933248 -0.088371 1.224702
F 2002211 -0.852641 1.001434
F -0.339233 -0.628206 2.295389
F -1.358058 1.127288 1.587974
C -2.146821 0.714287 -1.724073
C 2.126722 -0.691726 -1.949406
C -3.086559 -1.646902 -1.265346
H -3.820891 -1.959077 2016883
H -2.587881 2553411 -0.916579
H -3.635607 -1.215482 -0.436161
C -1.805619 -1.188432 -3.341042
H -2.681931 -1.013861 -3.979392
H -0.968512 -0.683240 -3.816852
H -1.612439 2263708 -3.332365
C -2.110587 1.630328 -2.942743
H -1.392944 1.335956 -3.702771
H -3.101394 1.620908 -3.411283
H -1.897099 2.660346 -2.649741
C -3.101810 1.321009 -0.704390
H -3.279524 0.726689 0.183043
H -2.752990 2.306466 -0.388264
H -4.068055 1.467356 -1.200227
38

1+ 2,58,5b-c-CsH(CFs)s = 1 + 3,5a,5b-¢-CsH;(CF3)s

C -0.008690 -0.015065 -0.000111
C 0.214191 0220112 -1.575899
C 1.367209 0.720993 -1.903367
C 0.918576 1.966468 -1.801329
C -0.569795 1.889089 -1.469861
C -0.626081 1.461356 0.042957
C -2.051340 1.572076 0.607519
H -2.807831 1.000418 0.080845
H 2061877 1.253639 1.652891
H 2357155 2.621225 0.582329
C 0.204698 2.454894 0.874671
H 1.258636 2.477794 0.602531
H -0.198758 3.463672 0.748910
H 0.138314 2.206989 1.936554
H -1.153125 2.780457 -1.700806
C -0.906863 0.604420 -2.299988
C -0.661675 0.839753 -3.840617
F -1.806074 1.171797 -4.458094
F 0.175367 1.833370 -4.156093
F -0.186783 -0.269786 -4.411689
C -2.329501 -0.006319 2264693
F -2.584867 -0.743226 -1.185036
F -3.270483 0.943808 2324138
F 2518709 -0.847280 -3.291631
H 1.486464 2.878512 -1.921283
C 2.738135 0.299686 2296103
F 2.771651 -0.107685 -3.574348
F 3.619896 1.301038 -2.173708
F 3.190116 -0.729135 -1.559432
H 0.334420 -1.257269 -1.887849
C -0.848590 -1.113867 0.700249
H -0.740202 -2.064910 0.173417
H -0.469937 -1.264110 1712716
H -1.906110 -0.902066 0.788461
C 1.358752 -0.125849 0.711083
H 1.733757 -1.147655 0.610060
H 2.127516 0.548949 0.343569
H 1.229255 0.072992 1.776394

E
—_

1+ 1,2,3,4-c-CsHy(CF3), TS

S129



-0.050946
-0.245728
0.479003
0.721855
0.153381
0.490037
1.812348
0.095224
-0.086458
1.424614
1.076084
2.751173
1.125764
0.908418
2.161493
0.140333
0.877264
-0.439187
-1.184670
-1.052937
0.726636
0.891630
-0.840265
-2.324029
-2.054320
-2.625554
-3.720193
-2.309525
-2.369812
-1.976507
-2.982167
-1.343610
-1.611284
-2.531715
-1.816932
-3.530315
-2.490625
-3.164645
-2.832178
-3.208698
-4.189312

—_

+1,2,3,4-¢-CsHy(CF3),
0.000449
-0.298904
0.181731
1517144
1.945487
1.611374
2.187810
1.881012
1.876433
3.277793
2.234631
1.918132
3.322234
1.963219
3.320202
3.353144
4320337
3.604404
0.817037
0.827823
0.794990
2.449385
2.646486
3.642198
1.981739
-0.653762
-0.194334
-0.639062
-1.931842
-1.665802
-2.683742
-1.779080
-1.843909
-0.622368

afmmEHOT T T O HTAQOZIIQOTTHTHTAOIIZIQOIID OO0 E DNIQZZEZIQOZSTQOZIZI TN aQTmmmQTdITm OO0

0.009682
-1.027429
-0.600771

0.777348

1.223445

2.524815

2.747184

2.473413

3.604775

1.636651

1.314226

1.518098

2.928623
-1.429043
-1.118862
-1.243078
-2.733730
-2.453685
-3.176050
-2.484849
-3.093209
-0.207714

0.078668
-0.134610

1.246549

1.976161

1.964321

3.017594

1.522254

2.096445

2.190375

1.663958

3.097679
-0.707974
-0.339869
-0.415411
-1.797126
-0.817436
-0.636748
-1.894049
-0.431356

0.014535
0.279305
1.700106
1.669474
0.240790
-0.007286
-1.354303
-2.199621
-1.551471
-1.315489
1.075451
2.086519
1.035581
0.902166
-0.189326
-1.518104
0.095367
0.385910
-0.525358
-0.398770
-1.582219
2.843896
3.126005
2.583448
3.947979
2.951945
3.696238
3.715615
2.671524
-0.125440
0.327142
-1.464700
0.298425
-1.313300

0.014142
1.076298
2.195684
2.065168
0.867072
0.181548
0.174375
-1.102329
0.717541
3.079577
4.332806
2.988886
2.907701
3.379965
3.728729
4.462675
3.104393
0.635867
1.478718
-0.560160
0.472204
-0.514544
-0.727469
1.571601
1.438547
0.238556
0.311694
0.217838
-0.719036
2.688626
3.117247
3.463103
2.464666
2.953590
3.684257
3.303414
2.944505
0.513842
-0.507560
0.675333
0.589609

-0.028690
1.507735
1.824282
1.817991
1.489322

-0.041058

-0.507821
0.107184

-1.534823

-0.503321

-0.931917

-0.672917

-0.857870

-1.975514
1.977411
2.174183
1.137274
3.154487
2.190224
3.273696
1.934040
1.990532
3.278575
1.444141
1.399276
1.982567
2.991654
0.880965
2.234447
2.031575
1.291630
2.067292
3.289299

-0.490783
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—_

THmoTmHTODIQODDITODZIDIOO000O000=A ITOIZIOQONIITOODSIQOZIoT oo maomTmmaomHT oI ocooca=A TZKaoOD S d

-1.710946
-0.331161
-0.337187
-0.606096
-1.687993
-0.206116
-0.420693

-0.118308
-0.193371

0.574201

0.669214
-0.098253
-0.016631

1.370872

1.005367

2.700475

1.095535

1.206281

2.142329

0.325430

1.799367
-0.393362
-0.705242
-1.394984

0.689177

0.926160
-0.860426
-2.136711
-0.812861
-0.228228
-2.335158
-2.065573
-2.820235
-3.756856
-2.260304
-3.077363
-1.864939
-2.843924
-1.218468
-1.461882
-2.102943
-1.177379
-2.917517
-2.114991
-3.376068
-3.515572
-3.167087
-4.330284

-0.039229
-0.088488
-1.553486
-1.753786
-0.449772
-0.234136
0.972700
1.908526
1.123168
0.765117
-1.440522
-2.373207
-1.578461
-1.264800
-0.369590
0.493115
0.177466
1.976156
2.828651
2.096432
2.429998
-3.023222
-2.751366
-3.911213

-1.237460
-1.511964
-2.172200
1.107116
1.143622
2.099307
0.875418

-0.020696
1.204977
0.884783

-0.513444

-1.093533

-2.143036

-1.320741

-0.994833

-1.198942

-2.627016
1.895047
1.325700
2.475923
2.869437
2.585085
3.441168
2.618870
3.064704

-0.038903

-0.180715
0.197063

-1.469116
0.534026
0.272834

-1.097253

-1.876955

-2.230726

-2.763859

-1.312162

-1.982555

-2.155750

-1.555689

-2.955527
0.849031
0.514039
0.508915
1.938525
1.038181
0.715118
2.108468
0.897769

0.009754

0.351248

0.114525
-1.203761
-1.871484
-1.576796
-2.374053
-2.162892
-2.181379
-3.441073
-2.069728
-1.569714
-3.141670
-1.927873
-2.923216
-0.898267
-0.850346
-1.230700
-0.893762
-2.559107
-0.644266
-1.953211
-3.247841
-1.903947

-0.471254
-1.523345

0.114720
-0.918025
-0.775051
-0.722824
-1.969212

+1,2,3,5a-¢-CsHy(CFs); TS = 1 + 2,3,4,5a-c-CsHy(CF3), TS

-0.034266
-0.906805
-2.025838
-2.131001
-1.096255
-0.838922
-3.177938
-4.430740
-3.111601
-3.021141
-2.954775
-3.716146
-3.776996
-2.257780
-0.371476
-1.353722

0.519672

0.258964

0.324807

1.282323

1.324584

1.660752

2.224200
-2.007186
-1.798805
-0.733807
-1.178805
-0.428216

0.153700
-3.023170
-3.484031
-3.784490
-2.736592
-3.375487
-3.841394
-4.029746
-3.356259
-1.231427
-0.207740
-1.237746
-1.758054

+1,2,3,5a-¢-CsHy(CFs) = 1 + 2,3,4,5a-¢-CsHy(CF3),

0.060530
-1.497486
-1.913440
-1.889394
-1.487661

0.036895

0.554421

0.046905

1.618749

0.441442

0.847159

0.593591

0.678073

1.916076
-1.754888
-2.233275
-3.277303
-2.402202
-1.432079
-2.579085
-3.518200
-2.192208
-2.409929
-1.192341
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-3.622360
-2.588328
-2.680729
-3.798422
-2.299747
0.532960
0.223386
1.869356
0.150549
1.261160
1.328763
1.227029
2.167103
-1.163675
-1.008805
-2.165833
-1.136495

-0.130722
-0.070528
0.695875
0.773630
0.011079
0.090928
1.446581
1.113691
2.778241
1.091555
1.296554
2.409770
0.463026
1.617257
-0.311070
-0.838427
-1.181265
0.791563
1.018627
0.874760
0.993929
2.228406
-1.027921
-2.250804
-1.961714
-2.603866
-3.669222
-2.162245
-2.538940
-1.868759
-2.876918
-1.263387
-1.456318
-2.191679
-1.322892
-3.076136
-2.189328
-3.162404
-2.953937
-3.134556
-4.190977

-0.058006
-0.227385
-1.698058
-1.878272
-0.558889
-0.282392

0.945573

1.834466

1.203180

0.706799
-1.452497
-2.384815
-1.623281
-1.221270

-1.479376
1.160536
1.370424
0.789724
2.329575
1.668231
2.697264
1.575263
1.986136
0.462144
1.551293
0.153831
0.062911
0.755256
1.832404
0.533685
0.486893

-0.018284
1.197732
0.859690

-0.543230

-1.102140

-2.147340

-1.352445

-0.947356

-1.311177

-2.644866
1.822762
1.313831
2.100391
2.982621
2.573368
3.380312
2.528942
3.169008

-0.077532
0.877716

-1.259244
0.062435

-0.079944
0.288610

-1.089182

-1.877603

-2.009477

-2.873089

-1.402284

-1.921241

-2.061521

-1.462252

-2.908629
0.933310
0.619415
0.629153
2.020685
0.967823
0.728239
2.051029
0.638358

0.014041

0.372167

0.121223
-1.197776
-1.854517
-1.573765
-2.389807
-2.208593
-2.185331
-3.453477
-2.052769
-1.529044
-3.118579
-1.930023

-3.287106
-2.232120
-3.547255
-1.796712
-1.654592
-1.931072
-1.137237
-1.937669
-3.176063
0.744969
0.732295
1.792347
0.305082
0.804712
0.731441
0.438846
1.862732

+1,2,3,5b-c-CsHy(CF3)s TS = 1 + 2,3,4,5b-c-CsH,(CFs), TS

-0.158644
-1.042908
-2.150234
-2.237639
-1.199936
-0.925011
-3.299531
-4.538400
-3.214619
-3.199982
-3.145407
-3.676973
-4.157836
-2.571782
-0.506380
-1.441203

0.517188
-0.039857

0.850740

1.776427

1.490144

0.312042

0.451567
-1.923156
-1.807879
-0.678313
-0.897814
-0.602255

0.299450
-3.076423
-3.482437
-3.855124
-2.863725
-3.276513
-3.853957
-3.853096
-3.202916
-0.934533

0.107728
-1.048877
-1.135791

+1,2,3,5b-c-CsHy(CF3)s = 1 + 2,3,4,5b-c-CsHy(CF3),

-0.014012
-1.561464
-1.913478
-1.906570
-1.548748
-0.030536
0.401496
-0.203081
1.442345
0.327653
0.834987
0.632172
0.657310
1.895600
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-0.468577
0.421262
0.513407
0.898588

-0.621578
1.439936
1.446249

-3.144102

-2.853750

-3.968810

-3.820487

-2.757606

-2.939048

-3.934540

-2.433820
0.374748
0.129813
1.708933

-0.092424
1.333865
1.437053
1.449570
2.157171

-1.082437

-0.898424

-2.115273

-0.985317

—_

0.001122
-0.092100
0.729608
0.807888
0.075897
0.171980
1.346384
-0.786027
0.073707
1.286220
1.481421
2.172099
0.714618
2.369482
-0.091827
0.056920
-1.218327
0.918190
1.033140
-0.754459
-1.987864
-0.053340
-0.829157
-2.173047
-2.032639
-2.951759
-3.906535
-2.572312
-3.161730
-1.660193
-2.532298
-0.842478
-1.404726
-2.092144
-1.330680
-3.061461
-1.922652
-3.207298
-3.064835
-3.247086
-4.188923

—_

0.019780
0.328253
0.706897
-0.403550

acaca=+s IITODNITOQOIDIITOQOIDIDTIOQOOTHETODETTIOOTEETIQODTTTOOQ000=S T TOD ST TOTMEIQOmmTAOTTIT QST OOD

-2.902400
-0.874170
-0.977640
-2.226414
-0.737466
-0.143871
-1.009886
-1.959936
-3.231092
-1.998034
-1.437258
1.162379
1.402462
0.776622
2.320360
1.697370
2.707718
1.598490
2.053281
0.413567
1.499358
0.069757
0.004819
0.769217
1.842640
0.590943
0.460908

0.000155
1.120540
0.661550
-0.730231
-1.180305
-2.595656
-2.846287
-2.915479
-3.442861
-1.358892
1.451464
0.613074
2.191355
2.276786
2.565351
3.379154
2.932595
2.811332
0.117061
-0.076964
-0.579290
-0.867558
1.128432
0.574686
-0.824991
-1.760131
-1.772869
-2.781887
-1.463000
-1.387576
-1.295821
-0.861675
-2.445368
1.439588
1.129460
1.378299
2.487930
1.118031
0.833679
2.204025
0.736588

0.039109
-0.895187
0.074685
0.708100

-1.829178
-2.212480
-3.726413
-4.046985
-4.386575
-4.211090
-1.868199
-2.183160
-2.496397
-1.127989
-3.205771
-2.148884
-3.446689
-1.638681
-1.561963
-2.006874
-1.164959
-2.105956
-3.208847

0.501250

0.507803

1.530839
-0.084154

0.843667

0.793309

0.543497

1.886928

+1,2,4,5a-¢-CsHy(CFs); TS = 1 + 1,3,4,5a-c-CsHy(CF3), TS

-0.000330
-1.026256
-2.079718
-2.025995
-0.932989
-0.463963

0.138670

0.412237
-1.500751
-2.763352
-3.115795
-3.906381
-3.924747
-2.548279
-0.598672
-1.649224

0.018096

0.250666

0.372370

1.318973

1.280517

2.146918

1.889604
-1.880151
-2.019610
-1.266821
-1.810821
-1.267429
-0.246462
-3.372987
-4.033256
-3.861854
-3.300720
-3.122560
-3.830358
-3.634262
-2.874257
-0.909549

0.127206
-0.961197
-1.217899

+1,2,4,5a-¢-CsHy(CFs); = 1 + 1,3,4,5a-¢-CsHy(CFs),

0.043003
-1.215007
-2.346055
-2.706880
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-1.552849
-1.346940
-2.531548
-2.816751
-2.282996
-3.404009
-1.235575
-0.464209
-2.186950
-1.012456
-2.877891
-3.945592
-3.040837
-2.905671
-1.058364
-0.900625
-1.884282
-2.102510
-3.083760
-1.277238
-0.493726
2.056359
2.543779
1.970275
2.969370
1.283890
2.496444
0.843902
1.440301
-0.098156
0.871471
-0.355055
-0.831042
1.171000
2.100077
1.342151
0.955324

—_

0.000509
-0.220709
0.482487
0.720308
0.191591
0.520029
1.836474
-0.086570
0.145983
1.153381
0.896912
2.180892
0.771693
0.173287
-0.425650
-1.243460
-0.967584
0.732810
1.267130
1.140357
1.456584
2.372938
-0.806456
-2.302585
-2.060247
-2.628831
-3.723208
-2.296465
-2.386869
-1.992625
-2.986021
-1.305583
-1.701758
-2.502713
-1.721677
-3.448919
-2.557545
-3.131273
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0.163614
0.759325
0.462483
-0.584186
0.791516
1.033322
2.293211
2.655967
2.726234
2.676244
0.412298
0.009822
1.725497
-0.210085
-1.309889
-1.647694
-2.476239
-2.548216
-2.474298
-3.619084
1.511439
0.346293
-0.729301
1.331837
0.718821
-2.054328
-1.633586
-2.908061
-2.752955
-0.728139
-1.155794
-0.020243
-1.526217
1.034392
0.493465
1.721031
1.629772

-0.000337
-1.032625
-0.572323
0.799203
1.224228
2.574272
2.731664
2.796067
3.554915
1.435261
-1.331885
-1.699622
-0.567928
-2.435510
-2.482785
-3.133773
-2.589296
-3.154682
-0.288016
-1.421641
0.696893
-0.389904
0.068057
-0.175466
1.211699
1.963375
1.966684
3.000737
1.521009
2.029282
2.044622
1.611646
3.058055
-0.750715
-0.455996
-0.371942
-1.836913
-0.855100

-1.864102
-0.410217
0.524111
0.571823
1.534321
0.206161
-0.457986
-1.136138
-0.768770
0.539831
-2.558745
-1.870753
-2.803459
-3.747015
-1.798701
-2.824983
-1.258530
0.056373
-1.854038
-1.606255
-3.425587
-2.942648
-3.568959
-3.846847
-2.037893
-1.009538
-0.624721
-0.078325
-2.139417
1.371318
1.631691
2.161293
1.376933
0.277917
0.461324
-0.546874
1.167001

+1,2,4,5b-c-CsHy(CF3); TS = 1 + 1,3,4,5b-c-CsHy(CFs), TS

0.000582
1.088143
2.206816
2.072692
0.861594
0.297622
0.098206
-0.874053
1.138001
2.833106
3.428897
3.357527
4.529668
3.623974
0.722716
1.558840
-0.498582
0.711155
-0.828688
-1.524248
-1.716163
-0.093004
-0.727254
1.541147
1.429758
0.246482
0.330363
0.238484
-0.720148
2.699500
3.165126
3.435794
2.495639
2.926236
3.627071
3.332514
2.906675
0.470916
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-2.781584
-3.177668
-4.156676

—_

-0.017132
-0.308128
0.194714
1.520647
1.944781
1.592118
2.169051
1.884666
1.843066
3.258919
2.190909
1.914268
3.277914
1.850492
3.370371
3.628317
4.259921
3.632019
0.823335
0.867863
1.933936
0.931831
-0.210095
0.795498
2.190627
-0.612940
-0.957673
0.086557
-1.742416
-1.718828
-2.663157
-1.893070
-1.973335
-0.649504
-1.737027
-0.360057
-0.369478
-0.619661
-1.703397
-0.241668
-0.394433

—_

-0.025943
-0.163007
0.576874
0.671069
-0.043214
0.038075
1.111495
1.184238
1.308270
0.455381
2.408921
-0.334391
-1.236067
-0.768453
0.800753
1.415740
1.610568
1.536154
2.422062
-0.984385
-2.192823
-1.133708
-0.535454
-2.301528
-1.985475
-2.795074
-3.715352
-2.254105
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-0.673536
-1.931799
-0.468592

-0.021554
0.278171
1.697552
1.673384
0.244499

-0.050197

-1.402993

-2.241511

-1.623895

-1.353213
1.008410
2.027705
0.939941
0.828068

-0.047262

-1.357120
0.490948
0.479955

-0.545918

-0.613436

-1.328951
0.567072

-1.252972

-1.589372
2.520225
2.940691
3.109536
4.026379
2.929367

-0.048095
0.376773

-1.369792
0.521792

-1.354547

-1.273414

-1.578293

-2.204751
1.062067
1.083685
2.061425
0.834489

0.009228
1.200121
0.822394
-0.562047
-1.103878
-2.140945
-1.116802
1.732810
1.105906
2.833537
2.122748
2.614462
3.280359
2.648866
3.326517
0.039512
1.182786
-0.973728
-0.075572
-0.165580
0.344332
-1.472668
0.403140
0.287344
-1.091231
-1.950122
-2.249261
-2.865470

-0.545671
0.627634
0.527507

+1,2,4,5b-c-CsHy(CF3); = 1 + 1,3,4,5b-c-CsHy(CFs),

0.004673
1.541988
1.815881
1.770069
1.492739
-0.029037
-0.476651
0.158761
-1.494274
-0.490788
-0.967728
-0.699555
-0.969819
-1.988983
1.921941
1.987139
1.069746
3.123880
2.212203
3.737368
4.123872
4.352273
4.206329
1.896330
1.836286
2.023052
3.301966
1.658075
1.303346
2.015751
1.165636
2.150430
3.197059
-0.429386
-0.411491
-1.457274
0.192188
-0.901165
-0.794535
-0.689252
-1.944830

+1,2,5a,5b-c-CsH,(CF3); TS =1 + 3,4,5a,5b-c-CsHy(CF3)s TS

0.046073
-0.894428
-2.021942
-2.091754
-1.005407
-0.699225
-2.906156
-3.047149
-4.230004
-3.253465
-2.682021
-0.427126
-1.168501

0.838652
-0.481381

0.697409

1.354854

1.566425
-0.162916

1.250727

1.034174

1.518640

2.368599
-1.920376
-1.757568
-0.795278
-1.309314
-0.546155
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-3.080142
-1.707947
-2.662742
-1.074177
-1.247127
-2.063124
-1.120313
-2.851174
-2.128930
-3.451693
-3.890416
-3.176609
-4.231363

—_

0.009702
-0.072554
-1.559189
-1.783451
-0.462877
-0.191166

0.989811

1.963804

1.044877

0.805387
-1.408487
-2.345181
-1.524003
-1.250115
-0.403966

0.480814

0.172068

0.725434
-1.109439

0.691184

2.005866

2.674816

2.141947

2.669579
-2.738767
-2.611208
-2.708637
-3.816683
-2.381032

0.503155

0.313199

1.822836
-0.054566

1.266159

1.348793

1.123084

2.207519
-1.130235
-0.983027
-2.132081
-1.093062

—_

-0.017359
-0.141254
0.557244
0.640084
-0.081885
0.022765
1.358580
0.975523
2.680610
1.165220
0.909172
-0.279061
-0.968250
-0.931195
0.896383
1.434131
1.676230
1.535241
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-1.466207
-1.906380
-2.123421
-1.400170
-2.864829
0.934008
0.662481
0.591666
2.019895
0.954061
0.355707
1.928039
1.136585

0.003109
0.357105
0.131434
-1.174938
-1.865940
-1.582860
-2.393782
-2.156399
-2.243916
-3.456857
-2.072110
-1.592945
-3.150353
-1.899846
-2.918848
-0.912338
-0.978665
-2.100452
-1.043520
0.064602
-1.272179
-0.740010
-2.604162
-0.882481
-1.668076
1.159072
1.448545
0.711757
2.308456
1.705596
2.654954
1.616486
2.152174
0.467817
1.553996
0.207117
0.042445
0.736450
1.814528
0.512138
0.457356

-0.039413
1.167282
0.824727

-0.561431

-1.132992

-2.176367

-1.290944

-0.895498

-1.077925

-2.614514
1.527017
2.587319
3.293374
2.696007
3.220386

-0.062464
1.073397

-1.079258

0.130392
-3.018289
-3.509607
-3.740913
-2.765311
-3.259801
-3.729879
-3.944414
-3.185603
-1.196744
-0.406573
-0.790741
-1.945453

+1,2,5a,5b-c-CsH,(CF3), = 1 + 3,4,5a,5b-c-CsH,(CF;),4

-0.004209
-1.586815
-1.899190
-1.849234
-1.562231
-0.035870
0.525851
0.118341
1.606627
0.351619
0.771476
0.491911
0.629579
1.838014
-1.834811
-2.364488
-3.911667
-4.403222
-4.270760
-4.554825
-2.316925
-1.297950
-2.226098
-3.405422
-1.962276
-2.170873
-3.472264
-1.780513
-1.523664
-2.004312
-1.079815
-2.210163
-3.133724
0.762563
0.715465
1.814042
0.451774
0.743189
0.683475
0.386357
1.797416

+1,3,5a,5b-c-CsH,(CF3); TS =1 + 2,4,5a,5b-c-CsHy(CF3)s TS

0.026625
-0.890089
-2.042306
-2.127300
-1.051707
-0.771327
-3.205132
-4.438782
-3.144634
-3.132979
-2.787732
-0.455171
-1.374015

0.707201
-0.310688

0.655562

1.310761

1.522038

S136



2421327 -0.210152

-0.960287 -0.194681
-2.165866 0.328451
-1.120450 -1.494360
-0.484907 0.390673
-2.310616 0.273538
-2.019269 -1.109206
-2.833559 -1.931552
-3.755286 -2.240181
-2.297881 -2.843235
-3.115876 -1.421725
-1.819834 -1.955751
-2.801672 -2.136542
-1.197369 -1.491610
-1.391513 -2.927934
-2.063024 0.881510
-1.124024 0.581469
-2.858594 0.532646
-2.114790 1.969886
-3.415806 1.001060
-3.864960 0.436268
-3.090193 1.969517
-4.199732 1.206066

—_

0.008456 -0.000411
-0.082747 0.321758
-1.562288 0.103177
-1.778273 -1.204064
-0.460697 -1.897876
-0.186161 -1.588054

0.998578 -2.385407

1.968091 -2.187652

1.077513 -2.180498

0.793610 -3.452747
-1.392532 -2.058444
-2.319376 -1.542037
-1.554855 -3.126877
-1.189750 -1.916596
-0.399107 -2.954195

0.485183 -0.945746

0.198504 -1.014765

0.696725 -2.174002
-1.074700 -0.995585

0.792845 -0.013941

2.011057 -1.301815

2.660675 -0.719568

2.150449 -2.628490

2.691387 -0.958589
-3.058918 -1.893669
-2.891427 -2.752618
-3.547362 -2.612426
-4.004439 -1.017589
-2.276438 0.890229

0.430515 1.679014

0.094775 2.647675

1.761291 1.690339
-0.086455 2.040320

1.266988 0.489673

1.441961 1.546445

1.066157 0.408739

2.179949 -0.051767
-1.133065 0.743718
-0.930043 1.814451
-2.125197 0.588708
-1.159895 0.406772

—_

+ 1,4,5a,5b-c-CsH,(CF3), TS
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-0.000928 -0.001142
-0.193633 1.157694
0.552272 0.751966
0.658594 -0.626865
-0.017035 -1.138892
0.093282 -2.597526
1.359585 -3.037587
-0.469397 -2.882352

-0.221546
1.244195
1.043023
1.533354
2.343583

-1.914438

-1.722969

-0.730218

-1.234908

-0.457572
0.181686

-2.978955

-3.429490

-3.737785

-2.727397

-3.269076

-3.729870

-3.941858

-3.221955

-1.183217

-0.374527

-0.799031

-1.921629

+1,3,5a,5b-c-CsH,(CF3), = 1 + 2,4,5a,5b-c-CsH,(CF;),4

-0.006557
-1.588680
-1.902335
-1.859246
-1.539301
-0.014559
0.560478
0.123419
1.630647
0.445327
0.816530
0.581115
0.652957
1.880091
-1.800265
-2.353968
-3.904508
-4.363577
-4.291962
-4.554058
-2.282998
-1.278430
-2.142068
-3.376438
-2.188220
-3.202792
-1.163195
-2.543483
-2.102488
-2.033803
-1.166726
-2.151881
-3.214701
0.741636
0.532987
1.812724
0.547186
0.730865
0.742702
0.314245
1.767879

0.000273
-1.005613
-2.134955
-2.142193
-1.027621
-0.684835
-0.645373

0.492665
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-0.518574 -3.351261

1.088434 -1.230535

0.895442 1.422109
-0.130199 2.626590
-0.003245 3.355130
-1.206382 3.096383

0.928332 2.915616

1.451389 0.085969

1.456984 0.917234

1.833277 -1.115648

2.390767 0.505988
-0.941374 -0.099495
-2.070697 -0.752125
-0.371946 -0.743735
-1.263923 1.122952
-2.238222 0.693891
-2.163404 -0.723564
-3.144060 -1.647570
-3.888231 -1.943990
-2.677650 -2.566169
-3.676749 -1.187839
-1.881074 -1.232780
-2.756559 -1.005535
-1.029049 -0.761890
-1.743226 -2.313469
-2.171387 1.561230
-1.355449 1.306756
-3.107463 1.430806
-2.091109 2.617089
-3.275409 1.265000
-3.224859 0.905534
-3.222906 2.350596
-4.263347 0.994127

—_

+ 1,4,5a,5b-c-CsH,(CF3)s
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-0.009931 -0.005859
0.330323 -0.940337
0.726624 0.068089

-0.372378 0.701085

-1.552943 0.113571

-1.385463 0.679256

-2.577897 0.381230

-2.914600 -0.649533

-2.306006 0.665298

-3.428433 0.997062

-1.292949 2.218098

-0.496812 2.599826

-2.234717 2.650990

-1.116032 2.578238

-2.871679 0.455884

-3.965216 0.118142

-2.938583 1.787035

-2.962838 -0.110504

-1.058487 -1.395624

-0.962886 -2.063859

-2.152030 -2.580246

-0.615427 -1.268362

-0.080496 -3.064479

-1.905715 -2.449416

-1.683273 -2.446774

-3.210749 -2.229947

-1.654035 -3.699098

-0.467581 1.516812
1.744758 0.251404
1.386006 -2.017271
2.339782 -1.600508
0.857821 -3.130697
2.030824 -2.347932

-0.076501 -0.686488
0.756656 -1.377947
0.042543 0.091076

-0.991341 -1.210708
1.135526 1.022720
2.032879 0.514219
1.387645 1.593216
0.850515 1.733676

-1.618384
-2.929622
-2.908781
-0.649080
-1.774063
-0.014380

0.118230

0.638050

1.682184

1.076798
-0.201612

1.230916

0.979136

2.251195

1.663074
-1.760838
-1.939575
-1.236954
-1.985421
-0.880642
-0.413067
-3.336690
-3.958397
-3.821189
-3.339012
-3.009085
-3.681152
-3.565877
-2.750948
-0.803316

0.217488
-0.783452
-1.196039

0.003732
-1.273943
-2.346111
-2.723061
-1.946513
-0.462262

0.467433

0.484788

1.485821

0.176752
-0.482736
-1.119672
-0.816754

0.532456
-2.637193
-1.955823
-2.838732
-3.843905
-1.900074
-3.338185
-3.671172
-4.344824
-3.324749
-1.106241

0.204587
-1.287076
-1.499071
-3.425420
-2.658554
-1.040820
-0.190010
-0.525216
-2.164553

1.392919

1.520541

2.150938

1.622153

0.191608

0.541453
-0.697879

0.966855
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1+ 2,3,5a,5b-c-CsHy(CF5)s TS

0.001243 -0.000909 -0.000110
-0.242421 1.083620 -1.055383
0.573290 0.664477 -2.134598
0.728692 -0.724741 -2.048003
0.075448 -1.199805 -0.920252
0.110650 -2.224239 -0.573995
1.463581 -1.626109 -2.993738
1.411571 -1.204971 -4.261368
2.754181 -1.719285 -2.657705
0.953890 -2.867270 -2.959737
1.167737 1.570180 -3.161851
2.490368 1.384985 -3.252090
0.676749 1.397048 -4.403882
0.954162 2.855415 -2.842987
-0.313320 2.127497 -0.767872
1.434539 0.246830 0.626369
1.353631 1.210375 1.554747
1.894202 -0.861936 1.210647
2.369343 0.630462 -0.236509
-0.936725 -0.088674 1.221638
-1.995832 -0.866830 0.997219
-0.333672 -0.618554 2.290462
-1.374162 1.122775 1.580030
-2.149405 0.708143 -1.726291
-2.150853 -0.695969 -1.970792
-3.101940 -1.654907 -1.287315
-3.850336 -1.947546 -2.033135
-2.600854 -2.571253 -0.970142
-3.632307 -1.236461 -0.439883
-1.799925 -1.184019 -3.352911
-2.660962 -0.992661 -4.007551
-0.956064 -0.673218 -3.812690
-1.613759 -2.259404 -3.353306
-2.123509 1.639466 -2.935926
-1.450288 1.325922 -3.725792
-3.131910 1.677762 -3.361838
-1.857583 2.656701 -2.638536
-3.099418 1.306977 -0.695725
-3.278084 0.704980 0.185869
-2.747993 2.288885 -0.372083
-4.065051 1.459110 -1.189749

—_

+2,3,5a,5b-c-CsH,(CF3),

mTHmT O QOTTIT O HTQOQII I TIQOT I IO00000O0=E I ZTOIITIQOISISIQT T IOOQETOMMHQITIQOTmHTIOIO0000

-0.002943 0.021388 0.029559
0.199134 -0.189657 -1.546753
1.354605 0.742404 -1.889819
0.899683 1.987813 -1.794819
-0.587409 1.916554 -1.438514
-0.630402 1.491900 0.074169
-2.058006 1.597202 0.634698
-2.817167 1.044919 0.091368
-2.074849 1.254854 1.671995
-2.354023 2.649306 0.633671
0.194645 2.486901 0.907095
1.256841 2.481428 0.674816
-0.179729 3.502204 0.746396
0.085826 2.263077 1.970924
-1.159997 2.813735 -1.671235
-0.925868 0.631059 -2.266778
-0.680638 0.870773 -3.810256
-1.828628 1.120296 -4.451456
0.094829 1.918533 -4.111401
-0.119789 -0.208523 -4.361891
-2.336034 -0.004448 -2.229827
-2.591775 -0.716743 -1.134589
-3.293991 0.922504 -2.330387
-2.482246 -0.878496 -3.235824
1.651888 3.263065 -2.051375
0.799400 4.272510 -2.272060
2.426323 3.622896 -1.017491
2.443471 3.156141 -3.119295
2.730984 0.277143 -2.253930
2.891321 0.219390 -3.578809
3.681761 1.079335 -1.763090
2.956901 -0.955541 -1.774602
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0.324059
-0.825503
-0.681240
-0.457837
-1.889021

1.380188

1.748334

2.145932

1.275350

+1,2,3,4,5a-c-CsH(CF;)s TS

-0.000136
-0.075092
0.732249
0.781747
0.016529
0.008014
1.235841
-0.783714
-0.452755
1.507974
1.264222
2.828271
1.142352
1.499361
2.490184
0.738700
2.068413
-0.196352
-0.291953
-1.287505
0.855496
1.053840
-0.674076
-1.972019
-0.041575
-0.514507
-2.210088
-2.097067
-3.014861
-4.013890
-2.720341
-3.105569
-1.825340
-2.738941
-1.033822
-1.596464
-2.042414
-1.219030
-2.961496
-1.912263
-3.225731
-3.126759
-3.197052
-4.220261

+1,2,3,4,5a-c-CsH(CF3)s

-0.004161

0.324047
-0.240493
-1.572818
-1.931425
-1.600461
-2.071193
-1.775414
-1.666588
-3.157013
-2.316244
-2.036588
-3.396861
-2.085802
-3.325905
-3.651359
-4.261724
-3.428321
-0.739229

-1.226210
-1.076236
-2.039634
-1.183424
-0.889829
-0.084183
-1.108909

0.585828

0.128538

-0.000382
1.177273
0.783846

-0.623938

-1.139058

-2.572872

-2.969636

-2.689574

-3.450922

-1.424837

-0.963066

-1.395321

-2.706730
1.733614
1.107058
2.320388
2.702575
2.609332
3.432767
2.818454
2.991947
0.040053

-0.033770

-0.326995

-0.920557
1.155897
0.585021

-0.820339

-1.663621

-1.608994

-2.711870

-1.329331

-1.473370

-1.390867

-0.999056

-2.531985
1.367669
1.025401
1.245239
2.432109
1.211408
0.922228
2.297369
0.887447

0.038241
0.186429
1.566343
1.461390
0.010959
-0.115909
-1.452824
-2.331060
-1.547625
-1.458507
0.974078
1.987643
0.882050
0.841289
-0.430586
-1.655183
0.396314
-0.429331
-0.664334

-1.856674
0.747877
0.252832
1.770024
0.813727
0.713915
0.617310
0.327458
1.779002

-0.000246
-0.950159
-2.027854
-2.072636
-1.009802
-0.522831
-0.159952

0.550108
-1.414311
-3.128353
-4.364042
-2.932147
-3.119396
-2.928054
-3.562140
-3.857237
-2.202407
-0.491591
-1.543283

0.250607

0.241834

0.330329

1.371496

1.406673

2.149457

1.961248
-1.923368
-1.971149
-1.111245
-1.564484
-1.117568
-0.084361
-3.310051
-3.912777
-3.883912
-3.201603
-3.204402
-3.825018
-3.793234
-3.013404
-0.992646

0.048839
-1.055247
-1.327351

0.085194
-1.460250
-1.855815
-1.886124
-1.487578

0.067693

0.667387

0.099541

1.675525

0.755524

0.880561

0.602593

0.764838

1.939763
-1.929265
-1.513561
-1.439051
-3.261850
-2.231968
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-0.763788 -0.314076 -3.266118

H
C -0.633908 -2.176535 -2.469478
F -0.294883 -2.950992 -1.437962
F -1.803164 -2.631665 -2.932977
F 0.264961 -2.393243 -3.438014
C -2.561109 2.557088 -2.236372
F -3.407865 2.148654 -3.183276
F -3.285332 2.939930 -1.180552
F -1.948446 3.637981 -2.714737
C 0.575207 2.831443 -2.054851
F 0.572886 3.219568 -3.329078
F 0.117141 3.840870 -1.304157
F 1.846415 2.645249 -1.697821
C 1.762067 -0.128476 -1.864369
F 2.686882 0.412695 -1.067832
F 1.974499 -1.449631 -1.824219
F 2.000018 0.282678 -3.116310
C 0.727661 -1.142221 0.748940
H 1.805344 -0.983682 0.697200
H 0.462785 -1.166033 1.807335
H 0.506188 -2.112745 0.320736
C 0.483394 1.282980 0.853057
H 1.567929 1.365406 0.775688
H 0.047890 2.220760 0.513369
H 0.236820 1.175461 1.910717
44

1+1,2,3,4,5b-¢-CsH(CF3)s TS

C -0.007039 -0.009913 0.023725
C -0.226284 -1.048236 1.100159
C 0.489163 -0.611217 2.219041
C 0.734373 0.769542 2.086679
C 0.175524 1.218128 0.886017
C 0.448043 2.556195 0.230844
F 1.759598 2.800848 0.140161
F -0.056556 2.571478 -1.011265
F -0.102165 3.593889 0.870359
C 1.443761 1.617051 3.110655
F 1.079609 1.291009 4.358524
F 2.766239 1.474488 3.023327
F 1.168097 2.913087 2.948298
C 0.919772 -1.436862 3.408859
F 2.164283 -1.110429 3.765696
F 0.136880 -1.257562 4.482002
F 0.908058 -2.740185 3.134272
C -0.465679 -2.488210 0.709083
F -1.209263 -3.143482 1.609530
F -1.123761 -2.548149 -0.458507
F 0.668840 -3.173491 0.549070
C 1.267458 -0.331526 -0.793221
F 1.075991 -1.435287 -1.522178
F 1.550849 0.655964 -1.645502
F 2.344389 -0.527423 -0.033026
H -0.808388 0.063833 -0.709107
C -2.325783 -0.147628 1.564484
C -2.054043 1.234258 1.436248
C -2.631650 1.967597 0.243478
H -3.724873 1.965632 0.338125
H -2.306687 3.005715 0.214482
H -2.398657 1.507839 -0.717091
C -1.981330 2.068319 2.696388
H -2.980638 2.110826 3.147206
H -1.317474 1.647397 3.451585
H -1.664308 3.087265 2.484390
C -2.539008 -0.711164 2.948695
H -1.802360 -0.368504 3.670380
H -3.519640 -0.372718 3.307941
H -2.545756 -1.799725 2.944708
C -3.166488 -0.824013 0.504194
H -2.820022 -0.661845 -0.516042
H -3.235878 -1.896945 0.676699
H -4.182290 -0.412783 0.565042
44

1+1,2,3,4,5b-¢-CsH(CF:)s

C 0.000497 0.058299 0.013586
C 0.318393 0.290902 -1.529190
C -0.244072 1.674067 -1.886635
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44

1+ 1,2,3,5a,5b-c-CsH(CFs)s TS = 1 + 2,3 4,5a,5b-c-CsH(CF3)s TS

=NoN:salaloNoNoRe Re e Nole R e N ol Re Re No e e e Nole Re R lol--NoNoNoNo !

-1.573600
-1.936297
-1.603104
-2.115311
-1.764110
-1.798491
-3.205028
-2.287388
-2.024728
-3.370410
-2.003263
-3.318146
-3.324796
-4.285336
-3.671724
-0.746818
-0.717984
-1.779975
-0.699905
0.361911
-0.675832
-2.565658
-2.776310
-3.741792
-2.152762
0.524340
0.094632
0.380120
1.832091
1.751080
2.664480
1.961971
2.006322
0.684399
1.766491
0.376498
0.464627
0.527900
1.611165
0.094586
0.306367

0.002341
-0.069675
0.608879
0.637625
-0.109860
0.016661
1.344745
0.991019
2.672372
1.064788
1.222600
2.166321
0.324787
1.792786
-0.279955
-0.737386
-1.197925
0.811246
1.460366
1.754948
1.526501
2.431237
-0.936809
-2.156254
-1.067844
-0.465913
-2.355970
-2.006896
-2.790217
-3.702981
-2.224556
-3.084338
-1.829221
-2.818804

1.569143
0.128045
-0.046758
-1.398733
-2.258434
-1.528653
-1.416360
1.041364
2.055165
0.941417
0.927512
-0.372018
-1.708594
-0.055457
0.130801
-0.621880
-0.753242
-1.440514
0.409226
-1.447832
-1.645822
2.675488
2.822415
2.409174
3.850231
2.966148
3.606825
3.794326
2.757886
-0.024284
0.517798
-1.348989
0.400822
-1.214726
-1.079421
-1.388005
-2.113661
1.215320
1.292576
2.180137
1.018857

-0.007880
1.232919
0.887781

-0.505685

-1.071536

-2.116590

-1.327021

-1.012641

-1.208600

-2.631278
1.879078
1.298294
2.404353
2.891271
2.633124
3.397712
2.672380
3.232118

-0.110176
0.987886

-1.159306

-0.266937

-0.160516
0.325113

-1.457705
0.458532
0.249615

-1.117846

-1.949489

-2.294044

-2.839448

-1.435041

-1.972387

-2.139750

-1.907525
-1.544846
0.003406
0.528656
-0.041382
1.564313
0.521552
0.843994
0.540774
0.781279
1.891878
-1.967293
-2.064171
-1.098465
-3.152960
-2.192054
-3.718143
-4.150233
-4.372807
-4.094319
-1.824193
-2.177354
-3.484030
-1.599241
-1.695255
-2.076989
-3.164776
-1.032600
-2.215496
-1.955919
-1.141500
-1.940447
-3.193820
0.541116
0.546687
1.572987
-0.033380
0.873880
0.777582
0.620922
1.924825

-0.004662
-0.880386
-2.049706
-2.180045
-1.107205
-0.840864
-3.210653
-4.471225
-3.133619
-3.042588
-3.017483
-3.758249
-3.860307
-2.363539
-0.395256
-1.402071

0.582424

0.090802

0.615545

1.306420

1.444293
-0.279462

1.215147

1.009522

1.527400

2.296897
-1.941446
-1.726992
-0.714794
-1.211289
-0.432071

0.190382
-2.984584
-3.421787
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-1.207052
-1.412808
-2.098898
-1.156462
-2.883845
-2.157642
-3.446915
-3.885499
-3.112463
-4.236978

i

0.019870
0.380631
-0.173845
-1.499335
-1.869965
-1.566406
-2.091945
-1.646784
-1.932124
-3.169706
-2.345053
-2.056112
-3.414005
-2.206086
-2.874791
-0.704452
-0.812384
-1.755485
-1.178589
0.338582
-0.690575
-0.041389
-1.953162
-0.123794
-2.508846
-3.699363
-2.691728
-2.151043
0.624189
0.846394
-0.023602
1.810646
1.835387
2.702145
2.041441
2.162393
0.747098
1.826015
0.466036
0.524329
0.453020
1.538431
0.021486
0.153848

i

-0.020539
-0.180899
0.581203
0.672906
0.003090
0.137429
1.417247
-0.412057
-0.456407
1.112492
1.229562
2.532622
1.135348
0.685457
-0.061358
-0.800815
-0.432712
1.211009

T OoOTmHmHoODTTHTTOO0O0000= ToD DO T DIO"TTT oI ToOTT T T O T HTOQODSI T TOZIZITOO0O00000=s T TOZZETOD T

-1.522126
-2.947920
0.849352
0.544689
0.481500
1.937484
0.973835
0.407893
1.940545
1.183796

0.003627
0.184771
1.586135
1.489204
0.038691
-0.175638
-1.523224
-2.409718
-1.571256
-1.572560
0.877757
1.904169
0.778520
0.708033
-0.250288
-0.642192
-0.340809
-1.140705
0.894284
-0.580558
-2.210380
-2.744470
-2.659168
-2.744177
2.569549
2.018312
3.404288
3.304021
2.840967
3.047572
3.911036
2.790560
-0.062264
0.310728
-1.364047
0.602153
-1.118689
-0.972502
-1.024735
-2.130309
1.277541
1.374544
2.206912
1.177123

0.002324
1.161332
0.716644
-0.663496
-1.151080
-2.607288
-3.006835
-2.911143
-3.370780
-1.272500
1.513958
1.690647
0.852599
2.717236
2.632967
3.430952
2.879358
3.045878

-3.751782
-2.729535
-3.287443
-3.736893
-3.964092
-3.257918
-1.196068
-0.382337
-0.814801
-1.926400

+1,2,3,58,5b-c-CsH(CF3)s = 1 + 2,3,4,52,5b-c-CsH(CF3)s

0.056184
-1.515743
-1.826333
-1.820465
-1.544016
-0.013514

0.511834

0.080369

1.591187

0.337954

0.794527

0.583399

0.584530

1.864203
-1.847477
-2.330210
-3.878228
-4.397852
-4.222206
-4.499780
-2.300900
-1.270704
-2.250562
-3.381985
-2.110300
-2.384411
-1.079664
-3.162710
-2.061531
-3.358554
-1.584462
-1.446488
-1.910897
-0.963592
-2.140849
-3.023137

0.826096

0.773813

1.877793

0.525000

0.821695

0.797007

0.456714

1.865999

+1,2,4,53,5b-c-CsH(CFs)s TS = 1 + 1,3 ,4,5a,5b-c-CsH(CF3)s TS

0.021525
-1.004557
-2.116913
-2.099943
-0.980329
-0.628424
-0.589089

0.547151
-1.564283
-2.878413
-3.209459
-2.972952
-4.381093
-3.392564
-0.600107
-1.379740

0.650701
-0.715338
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1.417129

1.369902

1.816517

2.366045
-0.999279
-2.048815
-0.396875
-1.473372
-2.210311
-2.162310
-3.151726
-3.858116
-2.684355
-3.724700
-1.835852
-2.706066
-0.990211
-1.669977
-2.184628
-1.344835
-3.093716
-2.198325
-3.160084
-3.277614
-2.859192
-4.147042

ToDTZQTT@DTDaQOTTTSTTDQOZIT Do aQTEmEa

44

0.140897
1.055363
-1.016118
0.520325
-0.163050
-0.921978
-0.765137
0.991050
0.692316
-0.726092
-1.651807
-1.974770
-2.555523
-1.183605
-1.249760
-1.061560
-0.764656
-2.326426
1.515977
1.296475
1.274634
2.582482
1.313500
0.759744
2.333240
1.377520

0.678519
1.651393
1.203982
-0.169283
1.235691
0.930308
2.262742
1.690479
-1.782816
-1.960783
-1.275735
-2.048339
-0.883415
-0.483585
-3.342044
-3.983547
-3.823998
-3.318766
-3.062687
-3.717638
-3.626393
-2.857208
-0.774100
0.149398
-0.530636
-1.248081

1+ 1,2,4,58,5b-c-CsH(CF3)s = 1 + 1,3,4,5a,5b-c-CsH(CFs)s

0.007715
0.361595
-0.191119
-1.512137
-1.905561
-1.586947
-2.087916
-1.828836
-1.683664
-3.173184
-2.307822
-2.088465
-3.386347
-2.010901
-3.358822
-3.856742
-4.139725
-3.522206
-0.727121
-0.764036
-1.555536
-1.212602
0.457685
-0.637736
-0.063597
-1.863692
0.068667
-2.217206
0.568464
0.852841
-0.159259
1.723263
1.832658
2.664501
2.072842
2.192552
0.735186
1.811814
0.556189
0.423620
0.456542
1.541130
0.026024
0.173227

ToDZoDDToDaoTmTmmaoTTH oI TTH O TTHToOOTMTmMHOZITIDIOZT TIOO0000

47

-0.015807
0.148041
1.539101
1.463689
0.018084

-0.184091

-1.523490

-2.406985

-1.643208

-1.498800
0.889004
1.911027
0.744973
0.779663

-0.223652

-1.398906
0.723461

-0.121062

-0.692699

-0.399575

-1.288663
0.798384

-0.523999

-2.258857

-2.751900

-2.784242

-2.746634
2.274379
2.804075
2.956496
3.869313
2.850856

-0.080888
0.310859

-1.377018
0.598733

-1.134721

-1.064743

-0.961437

-2.145411
1.264846
1.355358
2.190751
1.178484

1+ 1,2,3,4,5a,5b-c-C5(CF3)s TS

C 0.012808

0.032809

0.035728
-1.537535
-1.864688
-1.836430
-1.553981
-0.002580

0.572828

0.000483

1.579327

0.662159

0.838078

0.532447

0.792846

1.882746
-1.966175
-1.591226
-1.410958
-3.287333
-2.347325
-3.910664
-4.518746
-4.275222
-4.426611
-2.311337
-1.218711
-2.384613
-3.330244
-1.957764
-2.125498
-3.420927
-1.754665
-1.451489
-1.903158
-0.929265
-2.123543
-2.993134

0.816512

0.666746

1.880018

0.604708

0.784727

0.748407

0.412457

1.833559

0.026948
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-0.164570
0.640272
0.711366
0.013407
0.111062
1.363923

-0.321173

-0.635655
1.379884
1.169217
2.693145
0.896270
1.439385
2.450910
0.716452
1.992873

-0.236527

-0.329809

-1.294163
0.845106
1.476041
1.464189
1.868677
2.410192

-0.917886

-2.057055

-0.339391

-1.226013

-2.227752

-2.158889

-3.137780

-3.857297

-2.672904

-3.693931

-1.882940

-2.781539

-1.065681

-1.712206

-2.113903

-1.295316

-3.042119

-2.019369

-3.246141

-3.155145

-3.206946

-4.240754

H EE@mOoII@Do@mnIIIo@mnomooaEmmaoaTEToTT AT OTETOTTEIa0000

-0.027761
1.219413
2.427038
2.439894
1.210303

-0.052497

-1.388835

-1.589966

-2.198180

-1.425541
0.116776
1.002935
0.155017

-0.755025
1.272347
0.142826
1.500926
2.241625
1.267197
2.610754
2.451078
3.691063
2.909086
0.169474

-0.988178

-0.086246
0.564358
3.516036
3.876008

T oo T OODZEZIODNDZIOoO0acacacaa-

1.199196
0.806955
-0.589838
-1.114899
-2.570747
-3.033908
-2.719407
-3.383578
-1.415520
-0.902319
-1.502800
-2.660382
1.726454
1.062380
2.266738
2.722906
2.667491
3.420874
2.984962
3.058761
0.136531
0.983256
-1.055465
0.559155
-0.072755
-0.704656
-0.730317
1.136974
0.651237
-0.772280
-1.635829
-2.017469
-2.506728
-1.099501
-1.387361
-1.238012
-0.932300
-2.459478
1.419609
1.095329
1.253347
2.490358
1.294298
1.028829
2.377806
0.977533

+1,2,3,4,58,5b-c-C5(CF3)s TS

-0.005231

0.316430
-0.148931
-1.481299
-1.960714
-1.605999
-2.179851
-2.025958
-1.723513
-3.251131
-2.219734
-1.880547
-3.306357
-1.959030
-3.436745
-3.885863
-4.209746
-3.659842
-0.837497
-0.900129
-1.717190
-1.340488

0.306863
-0.826257
-0.290930
-2.069150
-0.130402
-2.355260
-3.345674

-0.970460
-2.070511
-2.101954
-0.999475
-0.571186
-0.622871

0.683924
-1.328488
-3.183049
-4.403725
-2.987805
-3.211095
-2.979987
-3.541612
-3.966437
-2.286863
-0.575503
-1.681650

0.169318

0.103685

0.662661

1.691060

1.108359
-0.182232

1.277178

1.019050

2.280651

1.739951
-1.829274
-1.913166
-1.135178
-1.868054
-0.676206
-0.375541
-3.267466
-3.879836
-3.817919
-3.187367
-3.130507
-3.766542
-3.692180
-2.961776
-0.903843

0.144722
-0.986527
-1.240164

-0.016872
0.955317
0.125571
0.129482
0.941360
0.014857
0.527772
1.583232

-0.043414
0.336876

-1.388024

-1.918721

-1.327984

-1.991136
1.375330
1.919608
0.301662
2.260116
2.062388
2.921226
3.963413
2.277157
3.394248
3.188224
2.818371
3.596763
4.253635

-0.494601
0.318238

S145



COmTONCDTOmemQ™T™Q T

3.115757
4.619662
3.359009
4.524964
3.591354
2.816527
1.281012
0.789328
0.553846
2.525678
-1.385051
-1.255757
-2.020902
-1.932063
0.272359
0.293364
1.196291
-0.535432

-2.898123
-1.650261
0.769911
0.925725
0.307860
1.981596
1.762669
2.652740
1.878347
2.149633
0.656921
1.721214
0.572583
0.226258
0.561311
1.649592
0.215060
0.271993

-1.649428
-0.737487
-0.644862
-0.025963
-1.880033
-0.800143
1.482763
0.613777
2.597912
1.763634
0.325682
0.514878
-0.558064
1.149097
-1.427619
-1.393700
-1.882645
-2.099361
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Table S14. Cartesian coordinates for Diels-Alder transition states and product norbornenes formed from 1 + ¢-CsHyF «

29

1+ 1-¢-CsHsF TS =1 + 4-¢-CsHsF TS

C -0.001862 0.000381 0.012992
H -0.653839 -0.324100 0.822817
H -0.564529 -0.125523 -0.920825
H 0.852034 -0.678487 -0.026438
C 0.456846 1.440416 0.127236
C 1.504229 1.776858 -0.914152
H 1.990696 2.733660 -0.733596
H 2.276702 1.003597 -0.940640
H 1.044929 1.818809 -1.910122
C -0.426903 2.430362 0.587819
C -1.848412 2.066798 0.968909
H -1.921925 1.193312 1.616222
H -2.432324 1.846381 0.065999
H -2.337345 2.900995 1.476885
C -0.314772 3.838464 0.045075
H -0.717563 3.881860 -0.975308
H -0.888495 4.537766 0.658424
H 0.714096 4.192916 0.006146
C 0.353968 2.766863 2.677248
C 1.560864 3.387267 2.365521
C 2.467934 2.428541 1.888109
C 1.802135 1.210480 1.888556
C 0.641794 1.296840 2.829350
H 1.020469 1.113596 3.844289
H -0.179264 0.613570 2.636842
F 2.423424 0.038085 1.660473
H 3.446722 2.605860 1.465884
H 1.726445 4.456308 2.350561
H -0.487049 3.256930 3.150871
29

1+ 1-¢-CsHsF =1 + 4-¢-CsHsF

C 0.004567 -0.004173 -0.002862
C -1.418246 -0.224369 0.488564
C -1.671195 0.715333 1.399095
H -2.537726 0.832482 2.036175
C -0.415977 1.552919 1.504590
C 0.067013 1.536455 0.054618
H -0.642439 2.016900 -0.618023
H 1.062785 1.955268 -0.084140
C 0.688213 0.727786 2.250121
C 0.170338 0.207737 3.595437
H 0.949829 -0.348663 4.122372
H -0.699110 -0.440817 3.493633
H -0.113231 1.056243 4.224346
C 1.882968 1.641178 2.559391
H 2.687871 1.070903 3.029140
H 1.570280 2.418074 3.259419
H 2.291278 2.137764 1.679452
C 0.989693 -0.402353 1.163871
C 2.430278 -0.380993 0.634635
H 2.705498 0.565833 0.169649
H 3.147565 -0.582832 1.434115
H 2.547893 -1.165660 -0.117766
C 0.719031 -1.828719 1.651770
H -0.297430 -1.963137 2.020272
H 0.870915 -2.530435 0.825908
H 1.410413 -2.106813 2.451944
F -0.615835 2.795078 2.071401
H -2.052623 -1.057052 0.214144
H 0.260923 -0.477653 -0.950728
29

1+ 2-c-CsHsF TS =1+ 3-¢-CsHsF TS

C 0.007996 -0.000533 0.003984
H -0.526422 -0.376278 0.876539
H -0.670433 -0.099713 -0.853464
H 0.859896 -0.659107 -0.177665
C 0.458626 1.439257 0.139435
C 1.517715 1.827731 -0.868109
H 2.054900 2.734414 -0.588507
H 2.254038 1.029962 -0.988019
H 1.058966 2.011081 -1.848554
C -0.434819 2.418493 0.612573
C -1.853924 2.028139 0.980529
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H -1.924211 1.108124
H -2.447122 1.878627
H -2.339220 2.822611
C -0.367135 3.821811
H -0.800030 3.842280
H -0.940692 4.518116
H 0.651473 4.199517
C 0.365922 2.810051
C 1.603094 3.392325
C 2.447153 2.357083
C 1.803235 1.132965
C 0.618925 1.342654
H 0.937648 1.218182
H -0.225434 0.682377
H 2.288466 0.183150
F 3.664695 2.554122
H 1.831923 4.446529
H -0.456765 3.345621
29

1+ 2-¢-CsHsF =1 + 3-¢-CsHsF

C -0.005598 -0.003199
C -1.430521 -0.233476
C -1.639498 0.730807
C -0.417992 1.602071
C 0.061189 1.536957
H -0.638002 2.007102
H 1.059858 1.945025
C 0.677071 0.741547
C 0.143608 0.209292
H 0.898612 -0.394056
H -0.753657 -0.399578
H -0.108041 1.048442
C 1.881897 1.635125
H 2.687157 1.057872
H 1.579191 2.404353
H 2.291372 2.139987
C 0.985660 -0.392354
C 2.425183 -0.363311
H 2.695821 0.584267
H 3.147753 -0.563068
H 2.544229 -1.147185
C 0.731610 -1.820654
H -0.279475 -1.963148
H 0.881033 -2.522926
H 1.433846 -2.092987
H -0.587070 2.580425
F -2.693004 0.884004
H -2.068092 -1.076479
H 0.242489 -0.479905
29

1+ 5a-c-CsHsF TS

C 0.004918 -0.005335
H -0.648549 -0.350733
H -0.534031 -0.106981
H 0.865524 -0.677056
C 0.453620 1.434339
C 1.509683 1.807318
H 2.029416 2.732642
H 2.256519 1.014586
H 1.043725 1.937433
C -0.433969 2.420619
C -1.867851 2.075439
H -1.977384 1.127571
H -2.457957 2.027755
H -2.313145 2.855914
C -0.312544 3.831655
H -0.701360 3.871502
H -0.901465 4.527708
H 0.714244 4.192653
C 0.370981 2.827264
C 1.588973 3.421076
C 2.481018 2.429907
C 1.835641 1.199942
C 0.704995 1.379406
H 1.119920 1.282830
F -0.333096 0.476714

1.559642
0.069329
1.552930
0.042646
-0.965797
0.660433
-0.028966
2.613858
2.328790
1.927249
1.951979
2.850820
3.895421
2.677164
1.768973
1.400342
2.266418
3.073855

0.005166
0.496789
1.383797
1.513926
0.052702
-0.638606
-0.101082
2.250141
3.584639
4.095601
3.470123
4.239710
2.574363
3.035764
3.289988
1.698899
1.164223
0.629398
0.162936
1.424699
-0.123638
1.657440
2.037099
0.831629
2.450212
1.964691
2.193941
0.274410
-0.943877

0.007041
0.802184
-0.944092
-0.041356
0.163562
-0.857040
-0.614543
-0.947857
-1.842525
0.621775
0.973687
1.491737
0.049070
1.595610
0.082810
-0.943120
0.685372
0.059254
2.703606
2.397807
1.938201
1.948809
2.920508
3.934558
2.851888
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H
H
H
H
29

2.306506
3.465573
1.785153
-0.463169

1+ 5a-c-CsHsF

CTCETTEIICIIQOIZITNITOQOOQOITIZIQZTZI T OO ITIOO000

29

0.004513
-1.413429
-1.670135
-0.428152
-0.011801
-0.749491

1.202370

0.686914

0.166073

0.936976
-0.718885
-0.094051

1.894670

2.682768

1.584675

2.316667

0.993737

2.441440

2.739653

3.137282

2.550146

0.713538
-0.303934

0.868263

1.403195
-0.568617
-2.572772
-2.065333

0.256770

1+ 5b-c-CsHsF TS

TTTZTTTMIOQOQ0Q0QNTITIQIZIIQOQT T TOQIT T IO
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0.003214
-0.599463
-0.604564

0.863747

0.448024

1.487041

2.015902

2.227338

1.007365
-0.440668
-1.860308
-1.947219
-2.463863
-2.320064
-0.334307
-0.709039
-0.935455

0.690264

0.380184

1.597449

2.494335

1.847331

0.633749
-0.204294

0.977010

2.317101

3.485673

1.802435
-0.455629

1+ 5b-c-CsHsF

[oRcN--NoNoNoRONe!

-0.016370
-1.435099
-1.691286
-0.448842
0.057784
1.053886
-0.76959%4
0.667912

0.242539
2.617765
4.484806
3.320005

-0.000446
-0.209804
0.739633
1.599649
1.535991
1.976074
2.139165
0.753607
0.218257
-0.364672
-0.408508
1.058457
1.644174
1.058711
2.416917
2.139713
-0.381001
-0.378171
0.569579
-0.617608
-1.153989
-1.807292
-1.940301
-2.511469
-2.084956
2.592275
0.856782
-1.020040
-0.459831

-0.001349
-0.351952
-0.124114
-0.666635
1.443117
1.810137
2.730097
1.013795
1.952588
2.430587
2.068988
1.146652
1.940043
2.870454
3.834235
3.858499
4.530375
4.202931
2.859999
3.445880
2.450024
1.230903
1.373736
0.726731
1.067840
0.274673
2.639177
4.508118
3.353287

-0.006011
-0.219967
0.727116
1.592727
1.522277
1.935759
2.160253
0.752403

1.760994
1.531545
2.397160
3.188404

0.006516
0.500309
1.405751
1.532349
0.054006
-0.616656
-0.234107
2.251737
3.591481
4.102590
3.485472
4.242392
2.583068
3.064128
3.292344
1.712122
1.169875
0.654250
0.212468
1.462795
-0.109025
1.659923
2.026322
0.836832
2.461562
1.960903
1.990994
0.201083
-0.949527

0.003914
0.840499
-0.901697
-0.092582
0.117397
-0.919871
-0.675421
-1.025012
-1.896948
0.576053
0.964746
1.537242
0.057166
1.546723
0.020380
-1.011182
0.609636
0.007333
2.643408
2.360526
1.897934
1.886372
2.780122
2.548411
4.103716
1.693232
1.507969
2.376098
3.123464

0.006796
0.505931
1.407865
1.529306
0.085194
-0.066277
-0.819675
2.252199
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29

1+ 1,2-¢-CsH4F, TS =1 + 3,4-c-CsH,F, TS

TH DD ZIZIOO0O0Q0QOT T IO I TIQOQOT T IOQOQIT T TO

29

0.164972
0.942032
-0.718471
-0.093836
1.871994
2.683900
1.569244
2.275405
0.976452
2.418614
2.701809
3.134043
2.534988
0.714638
-0.300812
0.871223
1.408740
-0.586573
-2.583346
-2.075521
0.238014

0.002135
-0.555077
-0.654195

0.854504

0.462388

1.507365

2.005654

2.273349

1.041526
-0.421022
-1.842407
-1.933963
-2.450963
-2.286970
-0.298704
-0.708023
-0.864565

0.731163

0.341917

1.548868

2.449509

1.799389

0.623845

0.976688
-0.213339

2.281544

3.406528

1.740430
-0.661423

1+ 1,2-6-C5H4F2 =

[@R===cf=c R @ N@Rsg=sfaN@Rusfiasfas RO NoRi=:HONONONON Q!

-0.015665
-1.442421
-1.656270
-0.414576
0.054752
1.052764
-0.654812
0.676608
0.133205
0.894372
-0.750082
-0.141320
1.872533
2.668446
1.558572
2.292397
0.979369
2.417045
2.686072
3.139771
2.535108
0.721166

0.218232
-0.362178
-0.411087

1.058212

1.655141

1.084131

2.424003

2.163493
-0.387781
-0.365648

0.581325
-0.575135
-1.146407
-1.813691
-1.951441
-2.518992
-2.082373

2.588638

0.832713
-1.044568
-0.459269

-0.002232
-0.355771
-0.121010
-0.670316
1.438550
1.782790
2.730197
1.004657
1.856468
2.432082
2.080671
1.139120
1.988445
2.867041
3.850188
3.917884
4.539321
4.204193
2.804154
3.413784
2.461005
1.229785
1.348457
1.184436
0.685097
0.284868
2.685519
4.734536
3.429836

1+ 3,4-¢c-CsH,F,

0.006584
-0.230200
0.724867
1.579089
1.548863
1.959588
2.028957
0.742049
0.222771
-0.355918
-0.406056
1.070517
1.648227
1.071925
2.427038
2.140372
-0.387133
-0.357457
0.589103
-0.553538
-1.143545
-1.814214

3.597129
4.101739
3.496615
4.248641
2.561809
3.019189
3.277584
1.685670
1.166331
0.636781
0.176469
1.435972
-0.119534
1.661875
2.031294
0.840260
2.462737
1.950944
2.010581
0.222935
-0.951548

0.001680
0.868627
-0.869767
-0.143023
0.108307
-0.932343
-0.734175
-0.985661
-1.923459
0.556765
0.943467
1.484017
0.034935
1.555831
0.041481
-0.974515
0.672962
0.001480
2.656791
2.358911
1.879946
1.895688
2.834396
3.861338
2.642338
1.681172
1.431138
2.349392
3.286787

0.008018
0.493771
1.387445
1.506633
0.054990
-0.088930
-0.617372
2.256020
3.591584
4.120574
3.477189
4.224787
2.577247
3.054535
3.274523
1.700019
1.166762
0.629829
0.160740
1.425607
-0.120947
1.658005
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-0.290276
0.869304
1.422491

-0.638194

-2.686946

-2.074826
0.233190

jzofi=niieslies anianiant

29

1+1,3-c-CsH4F, TS =1 + 2,4-¢-CsH,F, TS

0.015513
-0.493648
-0.681559

0.872019

0.450727

1.525094

2.049664

2.269068

1.080378
-0.445006
-1.860559
-1.937084
-2.472728
-2.313379
-0.391537
-0.895757
-0.913646

0.624221

0.376747

1.608209

2.433615

1.782582

0.590066

0.888965
-0.266339

2.243569

3.644851

1.828730
-0.618253

TITHMIOI IO N I TOQOIZIITIQOQT T TOQIT T IO

29

-1.955193
-2.515353
-2.087627

2.807825

0.892716
-1.074794
-0.463468

-0.002463
-0.387403
-0.107878
-0.648603
1.442221
1.835889
2.747729
1.043608
2.015407
2.415862
2.024244
1.061897
1.958750
2.780727
3.829390
3.874355
4.516816
4.195470
2.818159
3.407008
2.347997
1.131613
1.359893
1.267086
0.717196
0.172287
2.524038
4.461803
3.490091

1+ 1,3-¢-CsH4F, =1 + 2,4-¢-CsH,4F,

-0.000504
-1.405166
-1.702055
-0.438969
0.047434
1.042364
-0.662328
0.673202
0.166719
0.954861
-0.695725
-0.122689
1.866875
2.677746
1.555999
2.267378
0.973528
2.415886
2.701738
3.125107
2.531403
0.676970
-0.349993
0.839892
1.344682
-0.643985
-2.559819
-2.124560
0.230526

THIODTHIIIIQOITOITOQOOQOITIEZIQZIITOOOQOZ T OO0

29

1+ 1,4-c-CsHsF, TS
C 0.007029
H -0.601678
H -0.596995
H 0.867250
C 0.452211

0.000383
-0.203294
0.707755
1.545756
1.540178
1.961847
2.020210
0.728868
0.209903
-0.334680
-0.448862
1.058710
1.647071
1.080529
2.421943
2.146764
-0.405133
-0.395055
0.552454
-0.606823
-1.177296
-1.828542
-1.955225
-2.533424
-2.110850
2.786631
0.774806
-1.267904
-0.481430

-0.001094
-0.345274
-0.123776
-0.666921

1.443134

2.037174
0.831078
2.450961
2.073837
2.210014
0.263372
-0.943212

-0.002252
0.881442
-0.843511
-0.204474
0.126457
-0.860588
-0.573991
-0.967144
-1.847937
0.598380
0.977709
1.481958
0.069683
1.621454
0.051959
-0.921365
0.723194
-0.084826
2.585615
2.312404
1.928532
1.980617
2.869298
3.921360
2.690906
1.792730
1.386317
2.255196
3.191194

-0.002926
0.501729
1.418545
1.514593
0.064450

-0.068980

-0.607561
2.256992
3.606543
4.132736
3.513048
4.232256
2.556451
3.020013
3.259474
1.674735
1.171928
0.650263
0.192839
1.454098

-0.104714
1.653022
1.996870
0.832676
2.471097
2.076951
2.070499
0.141754

-0.952779

0.008072
0.843185
-0.899734
-0.077462
0.118304
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C 1.512406 1.785893
H 1.987537 2.747405
H 2.291259 1.019028
H 1.065648 1.823821
C -0.434438 2.428914
C -1.852600 2.065783
H -1.936008 1.137441
H -2.456943 1.943925
H -2.307448 2.860892
C -0.339992 3.845485
H -0.808844 3.908876
H -0.871897 4.534645
H 0.686116 4.194904
C 0.365003 2.781635
C 1.563182 3.405303
C 2.453068 2.415852
C 1.781726 1.206431
C 0.611000 1.315642
H 0.967327 1.159773
H -0.225863 0.653809
F 2.380117 0.020936
H 3.427891 2.579535
H 1.724154 4.473623
F -0.656102 3.397081
29

1+ 1,4-C-C5H4F2

C 0.003666 -0.001436
C -1.416459 -0.234426
C -1.673376 0.712039
C -0.416934 1.547925
C 0.071274 1.529206
H 1.070752 1.935433
H -0.638773 1.988980
C 0.686547 0.722735
C 0.164988 0.201692
H 0.942786 -0.358147
H -0.705832 -0.444644
H -0.116855 1.049399
C 1.881879 1.634804
H 2.688014 1.061298
H 1.571784 2.407725
H 2.286757 2.135254
C 0.994816 -0.412223
C 2.431571 -0.389575
H 2.712196 0.561134
H 3.142048 -0.604936
H 2.541249 -1.162174
C 0.719993 -1.841542
H -0.290051 -1.973674
H 0.855041 -2.532864
H 1.424339 -2.128652
F -0.616318 2.789770
H -2.541558 0.830436
H -2.021898 -1.083656
F 0.305749 -0.606350
29

1+ 1,5a-c-CsH4F, TS =1 + 4,5a-c-CsHyF, TS
C 0.020695 -0.007937
H -0.573272 -0.378945
H -0.573344 -0.116056
H 0.895534 -0.653419
C 0.442352 1.440207
C 1.513506 1.830034
H 2.013980 2.762202
H 2.272692 1.048452
H 1.063939 1.961513
C -0.451557 2417712
C -1.880601 2.066972
H -2.010151 1.050220
H -2.501889 2.196188
H -2.269889 2.748226
C -0.356386 3.838296
H -0.801182 3.892139
H -0.919043 4.518253
H 0.665482 4.205401
C 0.385822 2.856419

-0.906333
-0.721043
-0.921873
-1.908033
0.576578
0.967959
1.531558
0.060245
1.560825
0.051140
-0.939100
0.712263
-0.047321
2.649165
2.349753
1.890501
1.918084
2.849267
3.875523
2.653581
1.704884
1.454128
2.333163
3.271784

0.001529
0.468321
1.369883
1.477370
0.025089
-0.116748
-0.659915
2.227284
3.569989
4.095356
3.465750
4.200352
2.535681
2.998702
3.240940
1.656534
1.146047
0.606406
0.153907
1.407645
-0.156497
1.623597
2.009954
0.787394
2.408378
2.037324
2.004216
0.181288
-1.197754

0.005339
0.835443
-0.911325
-0.101893
0.153504
-0.841707
-0.584597
-0.922506
-1.834545
0.612223
0.976809
1.333292
0.081677
1.736551
0.089071
-0.912542
0.734214
0.017719
2.657769
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1.608281
2.470763
1.807887
0.661086
1.039772
-0.400050
2.248990
3.455978
1.811698
-0.615282

2R iaioRoloNoNoNe!

29

3.436185
2.403231
1.187516
1.404891
1.343110
0.541542
0.215189
2.559170
4.497206
3.501355

1+ 1,5a-c-CsH4F, =1 + 4,5a-¢-CsHyF,

0.003229
-1.417179
-1.670428
-0.420604
-0.006015
-0.751071

1.204539

0.694751

0.167426

0.944791
-0.704630
-0.111847

1.892819

2.673472

1.572294

2.322499

0.995166

2.442015

2.741959

3.136069

2.549552

0.709633
-0.308780

0.863800

1.397147
-0.624139
-2.556114
-2.069887

0.258543

TETTOIIIQOITNITOQOOQOITIZIQZTZITOOOQOTTIOO000

29

1+ 1,5b-c-CsHyF, TS =1 + 4,5b-c-CsHyF, TS

0.016591
-0.519446
-0.648383

0.883500

0.441383

1.499918

2.016444

2.246963

1.038824
-0.454688
-1.867562
-1.965355
-2.503289
-2.277405
-0.382412
-0.850514
-0.930279

0.637266

0.395077

1.616148

2.480833

1.810536

0.590234
-0.269556

0.896525

2.252718

3.474218

1.828282
-0.615334

TITZTTMIZIOQOQ0Q0Q0N I TIQOIZIITIQOQT T TIOQIT T IO

29

0.000892
-0.210766
0.728042
1.566852
1.539723
1.994939
2.139404
0.747733
0.222481
-0.338591
-0.422232
1.069430
1.652522
1.068066
2431617
2.138605
-0.382672
-0.380137
0.567461
-0.620184
-1.155881
-1.807595
-1.938569
-2.510413
-2.087132
2.809683
0.871411
-1.016512
-0.456102

-0.002002
-0.380557
-0.123206
-0.644945
1.448300
1.834456
2.754538
1.044512
1.993369
2.427908
2.057441
1.066051
2.075391
2.784945
3.841282
3.884976
4.525098
4.208593
2.882505
3.456862
2.416237
1.209947
1.398395
0.776862
1.159454
0.238811
2.570467
4.516031
3.521502

1+ 1,5b-c-CsHyF, =1 + 4,5b-c-CsH4F,

C 0.001609
C -1.421761

-0.001106
-0.213394

2.368241
1.944527
1.995750
2.942902
3.972594
2.866102
1.820614
1.526640
2.365001
3.273832

0.004390
0.493818
1.408107
1.526098
0.049062
-0.602550
-0.226673
2.256242
3.597473
4.121940
3.492740
4.230149
2.583511
3.076546
3.277807
1.711724
1.170068
0.654797
0.214280
1.464415
-0.108591
1.657739
2.022126
0.833478
2.460314
2.074828
2.012328
0.185749
-0.951325

-0.004545
0.865068
-0.868859
-0.167925
0.109792
-0.897553
-0.627096
-1.000329
-1.880824
0.565118
0.967908
1.406934
0.074086
1.671025
0.025716
-0.965785
0.679063
-0.071393
2.593974
2.324054
1.904704
1.928840
2.803175
2.580853
4.142750
1.752362
1.505196
2.333245
3.200467

-0.002359
0.492039
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C -1.675651 0.725793 1.401105
C -0.422454 1.564286 1.514952
C 0.075718 1.529439 0.069941
F -0.765193 2.169138 -0.811042
H 1.067591 1.954603 -0.073104
C 0.692513 0.746383 2.248006
C 0.181117 0.223469 3.594115
H 0.964501 -0.332267 4.115360
H -0.688003 -0.425508 3.494337
H -0.100048 1.070719 4.225493
C 1.886031 1.663768 2.553749
H 2.689192 1.095200 3.027981
H 1.570835 2.442993 3.249760
H 2.299171 2.158580 1.674989
C 0.995679 -0.386381 1.158089
C 2.436501 -0.363300 0.627569
H 2.716915 0.582424 0.163334
H 3.151789 -0.566736 1.428145
H 2.553572 -1.147399 -0.125035
C 0.727987 -1.811378 1.650291
H -0.288898 -1.947255 2.016496
H 0.884939 -2.515110 0.827533
H 1.418879 -2.081886 2.453062
F -0.614447 2.811378 2.057650
H -2.552323 0.856304 2.020369
H -2.064116 -1.033524 0.201655
H 0.256585 -0.454058 -0.960084
29

1+2,3-c-CsHsF, TS

C 0.000061 -0.001084 0.003855
H -0.564533 -0.361664 0.863607
H -0.654002 -0.100012 -0.871923
H 0.846878 -0.674215 -0.148368
C 0.469337 1.434289 0.136673
C 1.515252 1.799199 -0.896886
H 2.045144 2.721797 -0.661116
H 2.260140 1.005756 -0.994152
H 1.044645 1.935172 -1.879069
C -0.421095 2.424216 0.596678
C -1.845548 2.050472 0.956447
H -1.924642 1.150635 1.566329
H -2.425533 1.868689 0.042589
H -2.337043 2.864783 1.493746
C -0.313773 3.832295 0.047756
H -0.696230 3.867155 -0.980457
H -0.906840 4.529162 0.644816
H 0.709868 4.205426 0.025443
C 0.346315 2.806679 2.649136
C 1.568718 3.387359 2.355074
C 2.450468 2.407420 1.900261
C 1.810605 1.179215 1.893421
C 0.646021 1.342350 2.834450
H -0.190606 0.676620 2.647142
H 0.993270 1.177233 3.862912
H 2.310739 0.240210 1.693153
F 3.637135 2.676779 1.350377
F 1.818743 4.697352 2.287985
H -0.470362 3.331342 3.128466
29

1+ 2,3-C-C5H4F2

C 0.002747 0.002556 -0.005458
C -1.403670 -0.211915 0.498583
C -1.658418 0.730026 1.396776
C -0.428285 1.596609 1.514862
C 0.053877 1.541152 0.052838
H -0.643471 2.012357 -0.638868
H 1.052899 1.950036 -0.092859
C 0.675552 0.744331 2.246850
C 0.151953 0.211982 3.584947
H 0.913904 -0.383493 4.094638
H -0.741078 -0.404274 3.477632
H -0.102832 1.051441 4.238265
C 1.879065 1.642636 2.562783
H 2.689327 1.069173 3.019767
H 1.577481 2.410355 3.280394
H 2.282459 2.149906 1.685864

S154



TTHTHODIDIEZZIQOZTTEZOO

29

1+2,5a-c-CsH4F, TS =1 + 3,5a-c-CsHyF, TS

THOITZTMIOQOQ0Q0QN T TIQOIZIITIQOQT T TOQIT T IO

29

0.983426
2425174
2.707040
3.138952
2.542689
0.701760
-0.320723
0.862450
1.379309
-0.598928
-2.699914
-2.127514
0.228111

-0.006334
-0.718079
-0.480996
0.841344
0.459721
1.504289
2.019575
2.256138
1.027814
-0.424502
-1.861296
-1.975883
-2.443067
-2.309211
-0.251703
-0.575750
-0.859587
0.781465
0.352305
1.547570
2.468321
1.835012
0.735466
1.189429
-0.288526
2.331242
3.429267
1.760161
-0.468576

-0.393067
-0.375841

0.572577
-0.585941
-1.157067
-1.818848
-1.953463
-2.523578
-2.097273

2.577075

0.822371
-1.294036
-0.481280

-0.004949
-0.319025
-0.121073
-0.695002
1.431459
1.777944
2.715302
0.987208
1.865103
2.429386
2.107001
1.186557
2.009863
2.919776
3.843028
3.901368
4.543642
4.189083
2.824969
3.424444
2.505966
1.265416
1.380834
1.235166
0.466722
0.326840
2.757677
4.745291
3.301524

1+ 2,5a-c-CsH4F, =1 + 3,5a-c-CsHyF,

TE I II IO TOQOOQOITIZIQZTZITOOOQOTITIOO000

N
Nel

-0.002967
-1.427882
-1.638388
-0.422055
-0.014523
-0.752411
1.199711
0.686144
0.144481
0.899197
-0.752886
-0.105609
1.894112
2.674851
1.583562
2.325004
0.993173
2.439658
2.736395
3.137785
2.548188
0.721078
-0.292405
0.871835
1.418780
-0.593344
-2.714495
-2.085169
0.243148

-0.000919
-0.224574
0.735080
1.608049
1.535942
1.975596
2.133864
0.754360
0.219036
-0.384693
-0.389596
1.057367
1.639647
1.048763
2.413589
2.131768
-0.379300
-0.371408
0.576331
-0.610184
-1.146987
-1.806170
-1.943734
-2.509170
-2.081665
2.593543
0.910994
-1.039411
-0.458937

1.161741
0.635993
0.177541
1.436356
-0.119773
1.647548
2.001346
0.826602
2.458955
1.960646
2.225232
0.207507
-0.956376

0.006323
0.763008
-0.976256
0.031649
0.154610
-0.890635
-0.689986
-0.960866
-1.875213
0.595055
0.949066
1.514430
0.022993
1.524997
0.085240
-0.962077
0.661495
0.120546
2.755819
2.422494
1.900676
1.878981
2.902777
3.892860
2.818378
1.661181
1.476271
2.441150
3.274221

-0.004800
0.484098
1.378470
1.515937
0.034361

-0.636016

-0.251704
2.238059
3.569468
4.079757
3.453893
4.225927
2.578244
3.064198
3.285671
1.709600
1.152356
0.632926
0.190600
1.439475

-0.130512
1.644251
2.019265
0.819538
2.439468
1.948579
2.148282
0.219156

-0.962994
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1+ 2,5b-c-CsHyF, TS =1 + 3,5b-c-CsHyF, TS

TTHIZZITOO0O0Q0Q0T T IQOIITITIQOQOT T IOQOQIT T TO

29

1+ 2,5b-c-CsHyF, =1+ 3,5b-¢

T ITDTIIOQOITONIIZIQOOQOINIITIIZIQZIDIZQOQIZTOO000A0

29

-0.009422
-0.644005
-0.589189
0.842553
0.457079
1.467650
1.985580
2.219576
0.963747
-0.424796
-1.848134
-1.941920
-2.446056
-2.306104
-0.255411
-0.552836
-0.876503
0.777409
0.370175
1.564827
2.483121
1.847835
0.676131
1.101076
-0.157667
2.342111
3.444750
1.788404
-0.451365

0.005758
-1.417288
-1.627888
-0.407521

0.086402
-0.744887

1.083629

0.698407

0.169773

0.928640
-0.726341
-0.080627

1.903128

2.705884

1.599137

2.318093

1.008741

2.447824

2.723300

3.169394

2.565507

0.760468
-0.250304

0.914338

1.464034
-0.572919
-2.687573
-2.065840

0.252715

1 + 5a,5b-c-CsH,F,

TTZooOZTmDIZOoOOTmDTE IO

-0.001593
-0.674108
-0.519011
0.860749
0.439911
1.496684
2.024451
2.235152
1.027333
-0.448647
-1.881888
-2.001002
-2.474566

TS

0.000257
-0.322555
-0.133472
-0.681417

1.440942

1.774281

2.714331

0.985441

1.852328

2.440948

2.106253

1.208785

1.939634

2.934054

3.849656

3.901336

4.550339

4.196185

2.850327

3.444931

2.531275

1.302602

1.375261

0.999223

0.721989

0.365621

2.791983

4.762393

3.323530

-CsH4F>
-0.002283
-0.227017

0.737629
1.611474
1.529282
2.166911
1.937361
0.761063
0.226810
-0.374908
-0.383639
1.065256
1.656749
1.079058
2.427526
2.160449

-0.377791

-0.345508
0.601275

-0.547471
-1.128099
-1.804473
-1.949225
-2.509003
-2.068079

2.601757
0.907994

-1.054074

-0.455736

-0.010373
-0.354810
-0.114485
-0.680525
1.430566
1.809555
2.726792
1.011446
1.960963
2.418009
2.078940
1.121220
2.056105

0.002370
0.826235
-0.919211
-0.053598
0.097449
-0.982999
-0.802104
-1.064402
-1.954549
0.545450
0.936413
1.547130
0.031069
1.480626
0.028992
-1.026426
0.589954
0.086777
2.700013
2.385656
1.831614
1.783237
2.750731
4.029149
2.521678
1.557695
1.413937
2429111
3.218955

-0.002059
0.493129
1.377264
1.511121
0.064391

-0.833398

-0.091986
2.238839
3.573865
4.080334
3.460916
4.229879
2.560437
3.025108
3.273364
1.686852
1.149442
0.611648
0.146292
1.406972

-0.142459
1.648205
2.027257
0.825549
2.442335
1.934980
2.170652
0.247016

-0.962053

0.000986
0.780100
-0.961435
-0.026979
0.156626
-0.859530
-0.604038
-0.965313
-1.840092
0.615224
0.971138
1.467773
0.047566
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-2.316906
-0.319917
-0.689279
-0.920988
0.706787
0.383009
1.592425
2.491667
1.860574
0.709078
1.153579
-0.319778
2.324698
3.474394
1.792463
-0.450342

jasfesiiesiie i R NoNoNORoN @R sl @ Nas)

29
1 + 5a,5b-c-CsH,F,
-0.001726
-1.413884
-1.669989
-0.436330
0.002052
-0.860226
1.202118
0.687655
0.168619
0.942283
-0.714933
-0.090770
1.897677
2.679469
1.588213
2.330475
0.995763
2.445391
2.755813
3.134191
2.554143
0.715609
-0.300924
0.871450
1.406614
-0.576402
-2.568879
-2.061635
0.247223

ITETTEIICIIOQOIZITDITOQOOQOZITIZIQZTZITOOOTTIO0000

29

2.851334
3.827714
3.862761
4.523150
4.189573
2.860223
3.443488
2.444394
1.218667
1.396153
1.198879
0.521258
0.255812
2.637507
4.506104
3.338987

-0.001799
-0.218259
0.729735
1.606892
1.528957
2.122463
2.111809
0.766238
0.227130
-0.355046
-0.400908
1.065719
1.652065
1.060896
2.424365
2.147616
-0.374523
-0.375889
0.569565
-0.620743
-1.151321
-1.799267
-1.932281
-2.505578
-2.071931
2.608496
0.845816
-1.031844
-0.439770

1+1,2,3-¢-CsH;F; TS =1 + 2,3,4-¢-CsH;

0.006992
-0.528387
-0.669023

0.861188

0.455506

1.523316

2.042501

2.273949

1.073487
-0.433945
-1.853623
-1.937621
-2.459165
-2.307878
-0.345117
-0.803191
-0.888839

0.677759

0.354683

1.579478

2.444355

1.800329

0.616781

0.933637
-0.227150

2.275040

3.628822

TZZTZOO0OO0QODTTZIQOZIDIZEQOQITTZOQIZTETZO

-0.002661
-0.373739
-0.112030
-0.660417
1.439197
1.811634
2.736562
1.022444
1.950833
2.422063
2.048315
1.098171
1.963415
2.821723
3.841200
3.900900
4.527779
4.205033
2.816363
3.406099
2.395665
1.175432
1.361899
1.235407
0.708055
0.225210
2.639530

F; TS

1.609648
0.077345
-0.955676
0.667729
0.070369
2.701160
2.387767
1.924505
1.939714
2.906301
4.194725
2.795277
1.768995
1.516893
2.383193
3.199123

-0.002156
0.511373
1.415055
1.531153
0.065098

-0.802051

-0.206286
2.245127
3.584089
4.091100
3.478603
4.237036
2.580726
3.064472
3.290353
1.715415
1.158042
0.648098
0.210563
1.460680

-0.115218
1.652733
2.020391
0.831942
2.454432
1.936963
2.004857
0.214967

-0.968448

-0.001354
0.872678
-0.858910
-0.176029
0.121033
-0.884210
-0.633965
-0.968166
-1.875570
0.583871
0.961786
1.488329
0.050935
1.583699
0.058134
-0.936928
0.711865
-0.031202
2.616054
2.337935
1.911879
1.942863
2.858638
3.901157
2.663334
1.742458
1.350922
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F 1.821544
F -0.635614

29

4.711231
3.472244

1+1,2,3-¢-CsH;F; =1 + 2,3,4-c-CsH;F;

0.001932
-1.405198
-1.664046
-0.414357

0.057427
-0.650344

1.056059

0.684593

0.150663

0.919030
-0.727709
-0.127867

1.880336

2.681012

1.568312

2.294073

0.985933

2.425961

2.707078

3.139763

2.541722

0.699122
-0.323821

0.858063

1.375523
-0.639888
-2.679479
-2.119045

0.229105

THHHMOIODIOQON T TQOOQOIINIIQT I TOOOQOZIZIOO000

29

1+1,2,4-¢c-CsH;F; TS =1+ 1,3,4-c-CsH3F; TS

-0.003040
-0.642900
-0.578488
0.851997
0.456509
1.513485
1.976367
2.301638
1.066606
-0.420134
-1.841256
-1.932011
-2.446003
-2.289477
-0.276439
-0.682164
-0.832854
0.758868
0.348370
1.533584
2.456152
1.804406
0.650425
1.033933
-0.174021
2.435246
3.409696
1.700099
-0.673260

TH I I IO T T TQOZIIZIQQI T TOQIT T IO

29

0.001748
-0.219233
0.713601
1.563914
1.542759
2.024477
1.953757
0.733752
0.214801
-0.354915
-0.422015
1.062855
1.642960
1.069207
2.420023
2.137923
-0.399229
-0.382336
0.565041
-0.589832
-1.165563
-1.823467
-1.955856
-2.527517
-2.102926
2.793352
0.815161
-1.302925
-0.474191

-0.002401
-0.323930
-0.137232
-0.679263
1.439183
1.754958
2.729306
0.997267
1.744269
2.436588
2.098460
1.184454
1.959005
2.911232
3.857340
3.939686
4.548975
4.195617
2.773017
3.406553
2.481748
1.259366
1.313460
1.121446
0.639907
0.096838
2.708988
4.728457
3.360677

1+1,2,4-¢c-CsH;F; =1 + 1,3,4-c-CsH;F;

0.006359
-1.416719
-1.636813
-0.393205

0.081475
-0.628062

1.083296

0.696502

0.149010

0.908262

TOOZTOOO0O0

-0.000423
-0.248781
0.714637
1.565547
1.530538
1.990190
1.928822
0.726264
0.205128
-0.377758

2.263057
3.234067

-0.005459
0.492199
1.397719
1.504875
0.053457

-0.618902

-0.083227
2.250687
3.589972
4.118127
3.483124
4.220891
2.563846
3.035921
3.263892
1.685308
1.162277
0.634541
0.173882
1.435265

-0.119316
1.646169
1.999480
0.824416
2.457951
2.067202
2.245113
0.194980

-0.959369

0.012225
0.832830
-0.911950
-0.034372
0.107266
-0.931222
-0.787883
-0.916298
-1.933128
0.554740
0.952587
1.538930
0.047781
1.525722
0.056806
-0.959389
0.693477
0.019897
2.689083
2.375532
1.869007
1.874521
2.835754
3.845366
2.626302
1.642020
1.417158
2.359922
3.323436

0.005056
0.470471
1.354196
1.473733
0.019806
-0.665484
-0.126418
2.227292
3.559648
4.086381
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H -0.735860 -0.420979 3.442294
H -0.123477 1.051395 4.195293
C 1.893789 1.629840 2.548752
H 2.690133 1.049285 3.019480
H 1.582744 2.404543 3.251548
H 2.311181 2.125908 1.672755
C 1.006829 -0.407613 1.142209
C 2.441423 -0.376542 0.596967
H 2.715642 0.573295 0.138851
H 3.156652 -0.584312 1.395778
H 2.552864 -1.151842 -0.162910
C 0.744252 -1.837792 1.622848
H -0.259877 -1.976239 2.021660
H 0.873659 -2.528279 0.785133
H 1.459756 -2.121013 2.398773
F -0.611086 2.796254 2.032107
F -2.665050 0.879679 2.175549
H -2.016188 -1.116095 0.237912
F 0.300820 -0.600598 -1.196757
29

1+ 1,2,5a-c-CsHsF; TS =1 + 3,4,5a-¢-CsH;F3 TS

C 0.012751 -0.008346 0.003346
H -0.622534 -0.360133 0.810348
H -0.537254 -0.127915 -0.938618
H 0.884345 -0.665448 -0.052327
C 0.443877 1.438582 0.143067
C 1.511638 1.805718 -0.867168
H 2.002977 2.752039 -0.648580
H 2.279494 1.029658 -0.920149
H 1.061240 1.891869 -1.864230
C -0.443697 2.424965 0.589861
C -1.874286 2.097643 0.962825
H -2.012791 1.089309 1.339912
H -2.495801 2.214572 0.066128
H -2.255882 2.798552 1.708455
C -0.307020 3.850422 0.094401
H -0.699963 3.923934 -0.927450
H -0.888465 4.531384 0.720558
H 0.721472 4.208841 0.073133
C 0.364849 2.859516 2.702572
C 1.576981 3.441808 2.392482
C 2.471106 2.468683 1.923788
C 1.819306 1.244751 1.954799
C 0.686971 1.410884 2.935180
H 1.090990 1.309689 3.951566
F -0.359375 0.533890 2.841857
H 2.279768 0.285732 1.757020
H 3.438080 2.679550 1.490428
F 1.803167 4.754639 2.389703
F -0.625126 3.487129 3.341062
29

1+ 1,2,5a-c-CsHsF; =1 + 3,4,5a-¢c-CsH;F5

C -0.007472 -0.005981 -0.002235
C -1.433733 -0.237292 0.480462
C -1.647976 0.710264 1.383822
C -0.412931 1.569854 1.514031
C -0.010480 1.532803 0.035116
H -0.755610 1.988022 -0.616311
F 1.201198 2.125744 -0.241039
C 0.692471 0.740444 2.246062
C 0.143417 0.216781 3.579316
H 0.904531 -0.364129 4.105316
H -0.741018 -0.410509 3.464503
H -0.127308 1.063236 4.215708
C 1.891836 1.638862 2.582445
H 2.663885 1.049575 3.082862
H 1.570681 2.420951 3.273058
H 2.332012 2.119351 1.712622
C 0.992174 -0.389256 1.156262
C 2.437432 -0.382889 0.636239
H 2.736199 0.564311 0.194557
H 3.134265 -0.622587 1.443390
H 2.543515 -1.158697 -0.127237
C 0.714484 -1.814582 1.646381
H -0.299762 -1.950008 2.019918
H 0.864433 -2.516746 0.820879

S159



TTT™Tm

29

1+ 1,2,5b-c-CsH3F; TS =1 + 3,4,5b-c-CsH3F5 TS

TH I DT IO0OQQ0Q0T T TQOZIZIZIQOQITTOQIT T IO

29

1+ 1,2,5b-c-CsH3F3 =1 + 3,4,5b-c-CsH;F;

TEHTHIOIIQONITITQOOQOIINIZIQTIDITOOOZT OO0

29

1+ 1,3,5a-c-CsH5F

TOOQONIZTO

1.410296
-0.643323
-2.700367
-2.085284

0.240723

0.004482
-0.572357
-0.624368

0.869074

0.443002

1.487922

1.992930

2.247104

1.016472
-0.443760
-1.861614
-1.971423
-2.492598
-2.267319
-0.312173
-0.697225
-0.894782

0.718205

0.361344

1.566898

2.469452

1.822179

0.618663
-0.227070

0.975939

2.293054

3.439675

1.792209
-0.648049

0.001058
-1.425246
-1.640878
-0.399151

0.083450
-0.761453

1.077541

0.701714

0.163035

0.927458
-0.719330
-0.110575

1.896794

2.690716

1.580831

2.321345

1.006165

2.443630

2.717244

3.165211

2.560681

0.752194
-0.259999

0.906945

1.452527
-0.613695
-2.679749
-2.069509

0.247440

0.025971
-0.554960
-0.580822

0.905122

0.432672

1.527703

2.043815

-2.091504
2.797862
0.900868

-1.053894

-0.458983

-0.002112
-0.354624
-0.138191
-0.659678
1.446544
1.797807
2.738877
1.015025
1.889945
2.437882
2.097524
1.120457
2.094918
2.849546
3.856471
3.923030
4.542232
4.211108
2.877733
3.467895
2.502312
1.283056
1.402092
0.765644
1.100919
0.330315
2.728371
4.779789
3.483529

-0.002076
-0.229610
0.726195
1.580092
1.531025
2.172040
1.947754
0.749618
0.228011
-0.349128
-0.401994
1.075023
1.658929
1.083645
2.439802
2.149523
-0.382143
-0.349729
0.596128
-0.547692
-1.134665
-1.807818
-1.950995
-2.511286
-2.072445
2.814664
0.910757
-1.058168
-0.453359

3 TS =1+ 2,4,5a-c-CsHsF; TS

-0.008751
-0.391289
-0.112974
-0.644163
1.440504
1.856250
2.765603

2.442529
2.065746
2.168686
0.207398
-0.961612

-0.003684
0.850338
-0.892062
-0.117033
0.090035
-0.947705
-0.736927
-1.014977
-1.934289
0.534034
0.938597
1.406848
0.041115
1.617587
0.026354
-0.999032
0.645594
0.009557
2.644616
2.359208
1.869585
1.863712
2.783833
2.550239
4.096094
1.662762
1.451057
2.375998
3.274512

-0.004461
0.484957
1.375799
1.503022
0.055896

-0.817210

-0.095031
2.240187
3.576325
4.101699
3.462850
4.210705
2.558715
3.040030
3.252508
1.682808
1.147189
0.607757
0.139779
1.403820

-0.143910
1.643278
2.019098
0.819985
2.439687
2.045674
2.180020
0.232827

-0.965031

0.007856
0.842371
-0.901016
-0.117648
0.164445
-0.789435
-0.480379

S160



H 2.273381 1.066632 -0.900641
H 1.096871 2.053951 -1.779548
C -0.462109 2.408019 0.642836
C -1.888626 2.039002 1.005599
H -2.007773 1.019199 1.356910
H -2.512132 2.166472 0.112317
H -2.283994 2.712176 1.769358
C -0.392049 3.829064 0.111461
H -0.869520 3.875618 -0.874721
H -0.939307 4.507773 0.771112
H 0.624306 4.202611 0.005081
C 0.404288 2.854643 2.618146
C 1.643021 3.420059 2.342127
C 2.468681 2.346633 1.977577
C 1.826330 1.134733 2.059579
C 0.665964 1.410132 2.974570
H 1.003365 1.393509 4.019102
F -0.394399 0.548994 2.892200
H 2.268535 0.161598 1.903469
F 3.687370 2.517098 1.457938
H 1.882746 4471179 2.297760
F -0.579625 3.533224 3.223385
29

1+ 1,3,5a-c-CsHsF; =1 + 2,4,5a-¢-CsH;F5

C -0.002801 0.001107 -0.004865
C -1.404107 -0.196013 0.502263
C -1.699252 0.719312 1.416898
C -0.439127 1.558952 1.523320
C -0.022581 1.540824 0.046964
H -0.767759 1.996617 -0.603878
F 1.187873 2.136782 -0.225561
C 0.681931 0.746348 2.252182
C 0.162893 0.221628 3.596470
H 0.947586 -0.328694 4.121183
H -0.702746 -0.432280 3.498200
H -0.122329 1.068856 4.226006
C 1.879768 1.653846 2.573431
H 2.663619 1.071401 3.063444
H 1.559943 2.431420 3.269710
H 2.305756 2.142142 1.701270
C 0.981861 -0.387655 1.166933
C 2.429620 -0.393652 0.656964
H 2.737985 0.554661 0.223639
H 3.116868 -0.642334 1.469518
H 2.535480 -1.166586 -0.109231
C 0.674931 -1.810216 1.648213
H -0.352767 -1.935725 1.990451
H 0.840202 -2.515885 0.829199
H 1.341019 -2.092525 2.467215
F -0.648517 2.799598 2.069824
H -2.579101 0.823132 2.033647
F -2.148268 -1.228046 0.109151
H 0.224616 -0.465312 -0.962831
29

1+ 1,3,5b-c-CsH3F; TS =1 + 2,4,5b-c-CsH3F5 TS

C 0.020783 -0.003416 -0.000523
H -0.516310 -0.390783 0.864852
H -0.644389 -0.117775 -0.865887
H 0.890461 -0.640270 -0.170276
C 0.434330 1.446432 0.128367
C 1.520991 1.858932 -0.833252
H 2.051472 2.755208 -0.508322
H 2.254572 1.061690 -0.964780
H 1.083541 2.085222 -1.814050
C -0.461131 2.417931 0.603804
C -1.870715 2.027773 1.006620
H -1.953020 1.044590 1.467084
H -2.503691 2.015438 0.111308
H -2.295557 2.761855 1.693642
C -0.418905 3.829558 0.050611
H -0.933082 3.863402 -0.917548
H -0.940331 4.516090 0.722656
H 0.593164 4.200687 -0.096789
C 0.415392 2.871051 2.553292
C 1.651535 3.433960 2.300273
C 2.480506 2.351937 1.947413
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C 1.829934 1.145878 1.995889
C 0.604831 1.391912 2.837575
H -0.252840 0.765380 2.619923
F 0.867889 1.226135 4.194636
H 2.275052 0.176291 1.829410
F 3.705853 2.522682 1.446761
H 1.901209 4.482934 2.266333
F -0.577261 3.534437 3.159064
29

1+ 1,3,5b-c-CsH3F3 =1 + 2,4,5b-c-CsH;F;

C 0.003274 0.002015 -0.004570
C -1.403830 -0.194469 0.501231
C -1.700007 0.714978 1.418354
C -0.440078 1.553818 1.523525
C 0.061239 1.531823 0.077281
F -0.781731 2.163791 -0.803776
H 1.051336 1.962242 -0.060818
C 0.683810 0.745532 2.252910
C 0.185238 0.223694 3.603695
H 0.977438 -0.321112 4.122974
H -0.677624 -0.434615 3.512828
H -0.100347 1.071204 4.232602
C 1.875865 1.668688 2.547410
H 2.685936 1.104693 3.014906
H 1.562379 2.445881 3.246416
H 2.280084 2.166761 1.666380
C 0.985412 -0.391252 1.164233
C 2.428124 -0.379916 0.641687
H 2.719147 0.566575 0.185325
H 3.135115 -0.593581 1.446720
H 2.543119 -1.161477 -0.113631
C 0.691080 -1.813505 1.649136
H -0.335794 -1.940786 1.992404
H 0.857061 -2.519802 0.830988
H 1.359325 -2.089828 2.468416
F -0.639375 2.798937 2.063178
H -2.572231 0.801462 2.047623
F -2.129222 -1.244763 0.122840
H 0.233419 -0.458145 -0.964944
29

1+ 1,4,5a-c-CsH;F; TS

C 0.009612 -0.007749 0.011940
H -0.720169 -0.330622 0.747194
H -0.428617 -0.143198 -0.984809
H 0.874239 -0.671481 0.074247
C 0.430916 1.440732 0.150504
C 1.508455 1.799673 -0.852062
H 1.994494 2.750304 -0.641978
H 2.275839 1.021998 -0.882760
H 1.067392 1.867417 -1.854536
C -0.453981 2.425054 0.608259
C -1.883034 2.097485 0.990111
H -2.013378 1.110408 1.421786
H -2.501772 2.158139 0.086055
H -2.273938 2.832917 1.696003
C -0.331524 3.846776 0.099315
H -0.774195 3.916005 -0.902340
H -0.879761 4.533753 0.749000
H 0.697752 4.192747 0.028235
C 0.385414 2.824708 2.700242
C 1.579625 3.437957 2.390769
C 2.474918 2.444725 1.928729
C 1.820427 1.232949 1.960150
C 0.684602 1.367643 2.940959
F -0.348908 0.484808 2.834788
H 1.093576 1.265145 3.954961
F 2.412823 0.047905 1.761899
H 3.457011 2.613743 1.511658
H 1.752646 4.504295 2.390932
F -0.631642 3.425237 3.332488
29

1+ 1,4,5a-c-CsH;F;

C -0.000521 -0.001641 0.000983
C -1.418638 -0.222416 0.469007
C -1.675875 0.724917 1.371662
C -0.425069 1.561654 1.490404
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IO IIIOQOINDTOQOI T IO I T ™A

29

1+ 1,4,5b-c-CsH3F; TS

TITZTMTHMIIO0O0Q0QN T TIOQOIZIITIQOQT T TOQIT T IO

29

1+ 1,4,5b-c-CsH3F;

[N Q=R R=s o NoNoR R HoNoNoNONQ!

-0.001795
1.208091
-0.744021
0.690008
0.158052
0.933162
-0.715549
-0.119529
1.889301
2.668249
1.570142
2.320308
0.998343
2.441326
2.745594
3.129446
2.541319
0.710938
-0.301378
0.850173
1.410994
-0.626297
-2.563301
-2.043114
0.295870

0.008572
-0.642935
-0.541514

0.878311

0.433833

1.497512

1.979361

2.269152

1.048409
-0.452436
-1.867766
-1.966698
-2.493192
-2.287410
-0.349579
-0.799065
-0.895769

0.677881

0.389501

1.587075

2.484081

1.819774

0.615915
-0.223121

0.977072

2.401266

3.472035

1.768202
-0.635297

0.004755
-1.417420
-1.674614
-0.419713

0.080445

1.074562
-0.763795

0.693367

0.176555

0.956995
-0.695048
-0.101760

1.887495

2.692166

1.575074

2.296721

1.002743

2.439000

1.536029
2.123441
1.970951
0.740711
0.214318
-0.350461
-0.427778
1.060533
1.642705
1.054545
2.420132
2.129599
-0.394724
-0.390220
0.559880
-0.640990
-1.156195
-1.822529
-1.951997
-2.516111
-2.108809
2.804004
0.871126
-1.044572
-0.591838

-0.002509
-0.339428
-0.145005
-0.660567
1.447940
1.796391
2.751662
1.023190
1.852499
2.432934
2.082505
1.126030
2.031138
2.855520
3.849564
3.909503
4.536839
4.199624
2.842684
3.450558
2.452363
1.250948
1.357639
0.713127
1.073888
0.061209
2.619584
4.515436
3.440526

-0.001493
-0.223111
0.723220
1.560096
1.527989
1.943236
2.142006
0.741851
0.218676
-0.342089
-0.426564
1.065558
1.657783
1.085847
2.432831
2.156587
-0.396116
-0.371274

0.012372
-0.259236
-0.655695

2.224834

3.563060

4.086486

3.455394

4.197097

2.553099

3.043901

3.249594

1.682630

1.143213

0.616317

0.185746

1.426983
-0.154813

1.622667

2.004089

0.789182

2411163

2.034743

1.972315

0.146857
-1.200689

0.008155
0.812782
-0.930092
-0.019968
0.108245
-0.909568
-0.710495
-0.936264
-1.909153
0.565965
0.976313
1.486948
0.076636
1.621802
0.044777
-0.954405
0.695419
-0.034282
2.636003
2.351353
1.888316
1.897383
2.805762
2.570583
4.116206
1.691934
1.484691
2.364025
3.259174

0.002015
0.468541
1.368843
1.487613
0.040158
-0.112508
-0.846536
2.225106
3.568431
4.088299
3.465783
4.201147
2.530369
2.997395
3.231990
1.652213
1.142509
0.599559
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2.723410
3.149086
2.547034
0.731801
-0.278199
0.870278
1.437025
-0.614049
-2.553431
-2.033527
0.308067

2 li=cfi=elicoRanianijani@aniiasias

29
1+ 1,5a,5b-c-CsH;F; TS
0.024822
-0.570899
-0.567729
0.903053
0.437176
1.515148
2.027772
2.261328
1.067248
-0.458419
-1.884970
-2.020721
-2.512579
-2.262058
-0.371176
-0.823978
-0.932938
0.648337
0.406846
1.630475
2.494901
1.840092
0.668174
1.047836
-0.382738
2.270487
3.483095
1.847501
-0.592225

TEZZETHTTOO0O00QTZIQOZDTOQOZTTZIOQZT IO

29

1+ 1,5a,5b-c-CsH;F;
-0.002478
-1.418575
-1.672509
-0.429686
0.006837
-0.863116
1.201841
0.693735
0.169789
0.950471
-0.700263
-0.109818
1.892166
2.668993
1.570728
2.329834
0.996208
2.444973
2.755897
3.132256
2.553437
0.709949
-0.308364
0.867049
1.396945
-0.626780
-2.556804
-2.067473
0.248192

TECZTUIOTIQONIIDITQOQOIIDI IO T T O0000

29
1+2,3,5a-c-CsH3F; TS
C 0.002925

0.578962
-0.589102
-1.142449
-1.824163
-1.957553
-2.517659
-2.104568

2.805701

0.854674
-1.058145
-0.586376

-0.007695
-0.386326
-0.112824
-0.647401
1.440928
1.847707
2.763235
1.057983
2.027066
2.417546
2.064140
1.036685
2.228586
2.723312
3.836980
3.883760
4.515891
4.207766
2.888288
3.447819
2.394802
1.184896
1.419342
1.300861
0.581260
0.204425
2.544079
4.505477
3.524745

-0.002711
-0.217639
0.720534
1.573379
1.529132
2.130674
2.113033
0.756712
0.227092
-0.332079
-0.419755
1.072222
1.660039
1.072994
2.438475
2.146991
-0.377467
-0.378309
0.567521
-0.623056
-1.153346
-1.801093
-1.932263
-2.505967
-2.075491
2.819522
0.861058
-1.027159
-0.443554

-0.005421

0.148262
1.400208
-0.164772
1.624997
2.010539
0.791394
2.411035
2.026752
1.984753
0.165101
-1.200415

0.005705
0.830969
-0.912087
-0.103509
0.158875
-0.818693
-0.526257
-0.928482
-1.804591
0.622073
0.992620
1.313703
0.108362
1.777603
0.094252
-0.903758
0.741023
0.013813
2.641473
2.352618
1.953064
2.018116
2.940623
4.253384
2.829976
1.868688
1.540290
2.336916
3.258665

-0.002925
0.506047
1.418154
1.530605
0.056265

-0.788523

-0.205437
2.251630
3.592562
4.113479
3.488561
4.227394
2.581825
3.077243
3.276295
1.714710
1.160311
0.650833
0.214693
1.464485

-0.112793
1.651893
2.015280
0.830232
2.456191
2.057478
2.024024
0.202171

-0.967069

0.006740
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-0.659947
-0.527824
0.860829
0.456230
1.522942
2.051821
2.265193
1.063923
-0.432075
-1.868595
-1.983392
-2.452626
-2.316983
-0.299999
-0.676462
-0.892766
0.726419
0.371414
1.587839
2.473854
1.846119
0.728462
-0.308770
1.137278
2.340817
3.667370
1.848823
-0.444421

TTHTHDDITOO0OO0Q0D T EQONIDIEOQOZTEOQN ST

29
1+2,3,5a-c-CsH;F;
-0.001814
-1.407826
-1.662820
-0.434811
-0.025774
1.188852
-0.762636
0.680302
0.145626
0.905926
-0.747897
-0.107634
1.887518
2.669859
1.576565
2.317220
0.987956
2.435621
2.740544
3.126569
2.543403
0.693718
-0.329746
0.856259
1.369111
-0.608999
-2.731246
-2.157787
0.217726

T IIIIQOITOITOQOOQOITIZIQZTITOOOQOZTO0000

29
1+ 2,3,5b-c-CsH3F; TS
0.001158
-0.590265
-0.622540
0.855790
0.456887
1.497915
2.037624
2.232963
1.018142
-0.428833
-1.848945
-1.934582
-2.450487
-2.312542
-0.316253

AT TZIOQOOQOTDTTEZIZIOQOQTIZITO

-0.351616
-0.100188
-0.680871
1.431373
1.807580
2.727295
1.011642
1.952284
2.419026
2.075450
1.126189
2.030732
2.855588
3.834390
3.881845
4.529556
4.199319
2.837682
3.414607
2.431050
1.200605
1.392853
0.497223
1.290134
0.254943
2.701961
4.720354
3.347043

0.002174
-0.207825
0.734813
1.602737
1.539216
2.134272
1.979636
0.757269
0.221760
-0.374924
-0.393377
1.060506
1.645443
1.056910
2.419331
2.138002
-0.379769
-0.380546
0.567700
-0.626797
-1.154015
-1.804579
-1.936790
-2.510163
-2.083813
2.589962
0.867570
-1.252872
-0.465634

-0.001776
-0.357516
-0.112123
-0.671184
1.438465
1.809298
2.723513
1.010030
1.966803
2.428071
2.065181
1.144974
1.929295
2.868531
3.836722

0.793866
-0.949294
-0.038080

0.173681
-0.835689
-0.587991
-0.931948
-1.821928

0.632787

0.974391

1.488997

0.046204

1.594518

0.105972
-0.923790

0.705152

0.091194

2.704689

2.395505

1.938315

1.943445

2.934010

2.849747

3.947599

1.763392

1.411655

2.349684

3.201077

-0.006718
0.498548
1.397953
1.520299
0.039231

-0.239961

-0.631329
2.240748
3.574777
4.084835
3.464895
4.229370
2.576329
3.062305
3.283559
1.707550
1.156042
0.643010
0.207108
1.453283

-0.122424
1.641599
1.993566
0.821937
2.454091
1.948656
2.180394
0.156761

-0.966598

0.002736
0.845823
-0.893187
-0.115508
0.125803
-0.909370
-0.663072
-1.025848
-1.883625
0.593933
0.979574
1.556627
0.072079
1.555926
0.049964
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H -0.687067 3.870491
H -0.916003 4.531529
H 0.708031 4.208841
C 0.393088 2.857846
C 1.612189 3.422339
C 2.498348 2.433082
C 1.864191 1.215400
C 0.675408 1.376983
F 1.035350 1.076771
H -0.165023 0.732009
H 2.349857 0.268047
F 3.691675 2.714363
F 1.891676 4.723574
H -0.422951 3.363679
29

1+ 2,3,5b-c-CsH;3F;

C 0.003648 0.002406
C -1.403170 -0.206950
C -1.657994 0.734277
C -0.429761 1.603298
C 0.067761 1.532394
F -0.761205 2.165098
H 1.064893 1.943057
C 0.686040 0.762583
C 0.168793 0.228412
H 0.934963 -0.365628
H -0.723398 -0.389103
H -0.083808 1.067198
C 1.888860 1.664343
H 2.697777 1.091516
H 1.585706 2.433443
H 2.296407 2.170878
C 0.995552 -0.379957
C 2.436948 -0.359673
H 2.723366 0.588027
H 3.149642 -0.571991
H 2.553251 -1.139580
C 0.719441 -1.804443
H -0.302239 -1.940902
H 0.883181 -2.510926
H 1.399284 -2.075312
H -0.598665 2.594694
F -2.711687 0.852512
F -2.137060 -1.270368
H 0.227802 -0.457708
29

1+ 2,5a,5b-c-CsH;F; TS

C -0.008969 0.000182
H -0.749289 -0.300750
H -0.449592 -0.126378
H 0.833967 -0.692952
C 0.457628 1.437757
C 1.491847 1.775166
H 2.009081 2.714208
H 2.241521 0.982764
H 1.002486 1.851545
C -0.430816 2.440410
C -1.867939 2.132214
H -1.992643 1.215590
H -2.446397 2.031386
H -2.310482 2.952864
C -0.223558 3.851408
H -0.489929 3.913486
H -0.852175 4.555981
H 0.812111 4.184050
C 0.358607 2.866361
C 1.535716 3.471316
C 2.457274 2.567309
C 1.840986 1.327065
C 0.742496 1.412091
F -0.274906 0.527085
F 1.278052 1.122496
H 2.342239 0.390708
H 3.407856 2.840544
F 1.748556 4.787647
H -0.458742 3.310579

-0.982311
0.641731
0.037943
2.640270
2.356382
1.888074
1.862272
2.786916
4.101328
2.559393
1.672233
1.368880
2.320140
3.137929

-0.005448
0.500315
1.396868
1.519512
0.071060

-0.828681

-0.076887
2.242738
3.581946
4.086327
3.477016
4.236544
2.554631
3.014243
3.269630
1.679164
1.154281
0.625776
0.168595
1.426213

-0.131097
1.645341
2.000123
0.826852
2.456988
1.939873
2.201901
0.179522

-0.967799

-0.002259
0.731571
-0.998662
0.061239
0.135706
-0.924100
-0.738577
-0.994665
-1.902715
0.564698
0.918905
1.488230
-0.008838
1.486733
0.071391
-0.991814
0.618624
0.155452
2.784112
2.432945
1.861657
1.821330
2.872015
2.754842
4.105082
1.607823
1.428405
2.471813
3.333497
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29

1+ 2,5a,5b-c-CsH;F;

TETIIIIQOITNITOQOOQOITIZIQZTZI T OO TIOO000

29

-0.001758 -0.001356
-1.419942 -0.231913
-1.632674 0.728678
-0.422662 1.617694
0.005827 1.530935
-0.859631 2.124461
1.205402 2.108715
0.693697 0.769829
0.153470 0.231263
0.911162 -0.370651
-0.741907 -0.379665
-0.097139 1.068305
1.903086 1.651575
2.678715 1.055985
1.592822 2.424824
2.343132 2.144048
1.003569 -0.370190
2.452032 -0.365772
2.760855 0.579919
3.143256 -0.610354
2.560731 -1.140528
0.732610 -1.795536
-0.279959 -1.933651
0.885199 -2.500921
1.431691 -2.065186
-0.593817 2.612683
-2.701477 0.904564
-2.074508 -1.047615
0.240231 -0.439651

1+1,2,3,4-¢c-CsH,F4 TS

IO I IO T T TQOZIZITIQOQT T TOQOQIT T IO

29

0.006638 -0.003481
-0.606990 -0.346306
-0.592274 -0.129938

0.867930 -0.668577

0.448617 1.441390

1.528845 1.786331

2.011931 2.742713

2.303432 1.015739

1.097667 1.838657
-0.436611 2425714
-1.854424 2.065435
-1.938683 1.134147
-2.462300 1.948973
-2.306050 2.859465
-0.327250 3.850247
-0.783787 3.930242
-0.861301 4.535366

0.700460 4.200972

0.365791 2.794578

1.568130 3.402273

2.455001 2.416655

1.798675 1.202149

0.638093 1.332949
-0.200233 0.677006

0.986269 1.169344

2.405874 0.029591

3.625778 2.668810

1.790193 4.708610
-0.641648 3.416172

1+1,2,3,4-c-CsH,F,

TEZITZOOOQO@mIZOO0O000

0.005071 0.001624
-1.411736 -0.232732
-1.668195 0.709688
-0.417927 1.556368

0.061749 1.530273

1.063633 1.931861
-0.645034 1.991670

0.679520 0.726169

0.141621 0.204687

0.908801 -0.368419
-0.737587 -0.430481
-0.135958 1.050858

-0.004132
0.504260
1.394067
1.522100
0.053028

-0.807807

-0.220257
2.239824
3.570530
4.077796
3.455512
4.228131
2.583546
3.071354
3.291499
1.719922
1.149613
0.635882
0.198224
1.446283

-0.128043
1.646744
2.022737
0.824654
2.442268
1.931372
2.169721
0.237734

-0.972065

0.006652
0.839242
-0.903707
-0.073770
0.116150
-0.887402
-0.691317
-0.901177
-1.894824
0.573655
0.967429
1.526812
0.061685
1.564221
0.071711
-0.922629
0.734584
-0.014161
2.659367
2.357266
1.899403
1.919571
2.861535
2.649978
3.887965
1.708375
1.326282
2.273912
3.281436

-0.000145
0.478100
1.375245
1.480294
0.027784

-0.107898

-0.658655
2.232544
3.568516
4.094353
3.458693
4.201976
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1.875673
2.676765
1.565361
2.287365
0.989476
2.427608
2.714454
3.132877
2.537920
0.698421
-0.317715
0.838135
1.389614
-0.640204
-2.675457
-2.093123
0.282179

MO ZIOZTTEOQZZTIZO

29

1+1,2,3,5a-c-CsHoFy TS =1 + 2,3,4,5a-c-CsHyFy TS

0.018650
-0.591664
-0.559019

0.893691

0.438903

1.529063

2.038934

2.282617

1.095422
-0.452874
-1.882500
-2.010545
-2.501111
-2.276692
-0.350439
-0.790881
-0.912047

0.671433

0.383070

1.614597

2.476377

1.833755

0.686908

1.048151
-0.362109

2.287621

3.672026

1.884141
-0.591211

THH DM IO T TQOZIZIZIQOQITTOQIT T IO

N
Nel

1+1,2,3,5a-c-CsHoFs = 1+ 2,3,4,5a-¢-CsHyFy

-0.002732
-1.408781
-1.666549
-0.421032
-0.016858
-0.760577
1.196101
0.690746
0.148698
0.916066
-0.730779
-0.126661
1.889929
2.664228
1.568897
2.327856
0.990220

-0.335248

1.361958

TIODTCZOODZITDQOONZITODEZTZIOOTMZOOO000

2.436830
2.744950
3.125999
2.541469
0.689339

0.851432

-0.657099

1.633717
1.056321
2.406524
2.132875
-0.412029
-0.393765
0.556998
-0.613368
-1.166101
-1.839559
-1.969327
-2.532492
-2.129655
2.788939
0.806739
-1.332057
-0.601197

-0.008504
-0.379064
-0.115029
-0.655874
1.438073
1.833919
2.757841
1.047934
1.988143
2.413919
2.063027
1.049800
2.180250
2.752344
3.840611
3.904536
4.518599
4.210633
2.861856
3.426374
2.398670
1.184438
1.418105
1.362472
0.547326
0.219462
2.627330
4.724627
3.527809

0.000972
-0.218400
0.711795
1.569179
1.540394
1.997206
2.128083
0.746963
0.223711
-0.348384
-0.411372
1.070613
1.647577
1.060238
2.428880
2.129397
-0.386538
-0.389805
0.557965
-0.638635
-1.162837
-1.809465
-1.939093
-2.514699
-2.089853
2.796262

2.546849
3.013150
3.252034
1.669919
1.148404
0.614687
0.165795
1.419006
-0.148299
1.621427
1.994394
0.787968
2.416182
2.031531
2.229253
0.194292
-1.196922

0.002967
0.821407
-0.924068
-0.090232
0.159272
-0.812544
-0.540520
-0.897716
-1.808855
0.624422
0.987060
1.354359
0.088877
1.736972
0.116222
-0.886191
0.763718
0.047150
2.654828
2.366140
1.957456
2.015205
2.964332
3.998814
2.867266
1.840105
1.421170
2.306829
3.277442

-0.006769
0.491293
1.400565
1.515905
0.038258

-0.613259

-0.233169
2.246743
3.582902
4.109287
3.474229
4.216596
2.578085
3.077096
3.269617
1.708070
1.158260
0.645046
0.210817
1.455812

-0.121186
1.642008
1.991627
0.822064
2.456195
2.065134
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F -2.707384 0.854134
F -2.147117 -1.266496
H 0.220716 -0.459610
29

1+1,2,3,5b-c-CsH,F4 TS = 1 + 2,3,4,5b-c-CsH,F4 TS
C 0.011418 -0.002760
H -0.536791 -0.378016
H -0.647199 -0.118963
H 0.874722 -0.651924
C 0.443183 1.443954
C 1.512045 1.832503
H 2.042071 2.743689
H 2.251219 1.036932
H 1.058383 2.012169
C -0.443711 2.424286
C -1.856129 2.054189
H -1.946105 1.077555
H -2.488114 2.034223
H -2.276354 2.801012
C -0.362512 3.844272
H -0.827980 3.900992
H -0.905712 4.526874
H 0.658373 4.211503
C 0.406527 2.869941
C 1.634441 3.433191
C 2.497571 2.401734
C 1.850971 1.193689
C 0.645122 1.394655
F 0.955997 1.171181
H -0.205906 0.761635
H 2.306980 0.232683
F 3.692716 2.644037
F 1.916504 4.728133
F -0.579797 3.513213
29

1+ 1,2,3,5b-c-CsH,Fs =1 + 2,3,4,5b-c-CsHyF,
C 0.002783 0.001352
C -1.406288 -0.211718
C -1.665807 0.720317
C -0.417209 1.571038
C 0.068558 1.533262
H 1.062592 1.952592
F -0.774107 2.169717
C 0.693048 0.749563
C 0.165969 0.228329
H 0.938414 -0.339823
H -0.711598 -0.409691
H -0.110724 1.075529
C 1.887160 1.663655
H 2.686618 1.092595
H 1.572326 2.443570
H 2.305017 2.156180
C 0.996032 -0.386287
C 2.436042 -0.366817
H 2.720921 0.579385
H 3.148624 -0.574521
H 2.551516 -1.149945
C 0.713147 -1.809411
H -0.309979 -1.943476
H 0.877096 -2.515273
H 1.389534 -2.081367
F -0.637102 2.805360
F -2.695172 0.846057
F -2.130512 -1.277304
H 0.228008 -0.454960
29

1+1,2,4,5a-c-CsH.F4 TS =1 + 1,3,4,5a-¢c-CsHyFy TS
C -0.003008 -0.008101
H -0.771940 -0.303966
H -0.394840 -0.159790
H 0.846731 -0.684103
C 0.435855 1.437622
C 1.509960 1.767901
H 1.988520 2.730256
H 2.283441 0.995276
H 1.067026 1.789086

2.205690
0.142856
-0.968898

-0.004347
0.859542
-0.874087
-0.162441
0.115860
-0.879886
-0.601746
-0.992444
-1.862746
0.587926
0.994280
1.467829
0.098239
1.670154
0.063942
-0.927599
0.721851
-0.032238
2.594396
2.329243
1.908930
1.928165
2.819410
4.155562
2.595117
1.740995
1.380305
2.276945
3.221175

-0.006142
0.492685
1.396966
1.513345
0.065715

-0.077369

-0.809381
2.246786
3.587432
4.110751
3.482688
4.220091
2.555377
3.032248
3.250723
1.677358
1.154856
0.625101
0.164235
1.426589

-0.128466
1.643273
1.994869
0.824429
2.457233
2.052294
2.220282
0.168089

-0.969798

0.013533
0.719365
-0.999576
0.130484
0.138807
-0.880033
-0.711477
-0.881515
-1.883231
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C -0.439474 2.434799 0.582703
C -1.870147 2.135129 0.973882
H -2.007878 1.163253 1.437625
H -2.489248 2.170662 0.068687
H -2.254201 2.896737 1.655058
C -0.265157 3.859036 0.103143
H -0.645697 3.948919 -0.922084
H -0.833036 4.550987 0.729057
H 0.773168 4.189234 0.089913
C 0.367590 2.821252 2.752429
C 1.543714 3.449139 2.420530
C 2.469546 2.523895 1.904797
C 1.835725 1.296829 1.908107
C 0.722722 1.368813 2.927704
F -0.298647 0.475690 2.806885
H 1.165382 1.221456 3.921236
F 2.467896 0.139286 1.683143
H 3.432071 2.756312 1.475236
F 1.725987 4.766680 2.425468
F -0.649478 3.386711 3.403637
29

1+1,2,4,5a-c-CsHoFy =1 + 1,3,4,5a-¢c-CsHyFy

C -0.000305 -0.001621 -0.000522
C -1.423507 -0.240865 0.466085
C -1.644893 0.717088 1.356005
C -0.408402 1.573271 1.484209
C 0.004313 1.535132 0.004368
H -0.736899 1.970029 -0.664859
F 1.215148 2.118013 -0.264747
C 0.696244 0.740779 2.220943
C 0.142142 0.215291 3.550653
H 0.900521 -0.370600 4.074693
H -0.744443 -0.408375 3.432529
H -0.125975 1.060423 4.189519
C 1.897045 1.635801 2.559508
H 2.666284 1.042426 3.058905
H 1.576879 2.416623 3.251681
H 2.339952 2.116506 1.691424
C 1.005739 -0.393913 1.135446
C 2.447687 -0.384723 0.605376
H 2.749693 0.564416 0.171613
H 3.138430 -0.632335 1.414620
H 2.547753 -1.152435 -0.164005
C 0.726969 -1.822275 1.617477
H -0.280141 -1.956359 2.010187
H 0.860251 -2.514999 0.782365
H 1.436936 -2.106188 2.397793
F -0.631117 2.803584 2.028121
F -2.695355 0.907764 2.138906
H -2.042064 -1.081062 0.188477
F 0.288199 -0.588828 -1.203952
29

1+1,2,4,5b-c-CsH,F4 TS =1 + 1,3,4,5b-¢-CsH,F4 TS

C -0.005661 -0.003237 0.012613
H -0.684504 -0.312424 0.805639
H -0.5315%4 -0.160597 -0.936587
H 0.854848 -0.674468 0.021728
C 0.440288 1.443750 0.090079
C 1.492811 1.754719 -0.954500
H 1.957743 2.728767 -0.817982
H 2.278581 0.995048 -0.941427
H 1.037257 1.739571 -1.952133
C -0.434989 2.443185 0.534443
C -1.855578 2.125066 0.945753
H -1.966138 1.186143 1.486673
H -2.476683 2.050487 0.044609
H -2.270361 2.922295 1.563872
C -0.265836 3.863131 0.048226
H -0.630593 3.948175 -0.983036
H -0.841365 4.556174 0.665359
H 0.773492 4.192329 0.048672
C 0.360486 2.830436 2.689366
C 1.539131 3.460818 2.388033
C 2.470932 2.543054 1.854258
C 1.832771 1.324563 1.828699
C 0.655031 1.358069 2.785812
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H -0.171283
F 1.078624
F 2.458570
H 3.436336
F 1.721364
F -0.670760
29

1+ 1,2,4,5b-c-CsH,Fs =1+ 1,3,4,5b-c-CsHyF,

0.004585
-1.419716
-1.641488
-0.397367

0.087589

1.083848
-0.760095

0.701016

0.157007

0.918698
-0.727685
-0.113677

1.897202

2.691996

1.583961

2.318686

1.012907

2.446610

2.723971

3.162215

2.556071

0.755486
-0.248978

0.889892

1.471323
-0.609193
-2.679151
-2.033411

0.299077

T OIOI IO IQOOQOINITTZIQZTIZQOOQOT IO

29

0.698983
1.014444
0.164347
2.785587
4.777045
3.387970

-0.001555
-0.237529
0.727151
1.578036
1.529081
1.936318
2.144732
0.745283
0.222456
-0.360010
-0.403779
1.068303
1.652388
1.073104
2.429006
2.147033
-0.391576
-0.357120
0.592752
-0.567669
-1.130317
-1.820483
-1.960882
-2.513447
-2.095812
2.813389
0.908668
-1.087957
-0.583444

2.544182
4.061061
1.600960
1.437402
2.409065
3.327611

0.000534
0.466027
1.346778
1.477562
0.028057
-0.131847
-0.851602
2.219283
3.552187
4.075288
3.435656
4.188936
2.538293
3.012770
3.237751
1.663379
1.132870
0.583323
0.126980
1.380801
-0.178739
1.618915
2.015788
0.784283
2.397021
2.014226
2.148406
0.211215
-1.203994

1+ 1,2,5a,5b-c-CsH,F4 TS =1 + 3,4,5a,5b-c-CsH,F, TS

0.012824
-0.632869
-0.526786

0.885302

0.440329

1.507301

2.008751

2.265977

1.051702
-0.448705
-1.878128
-2.025956
-2.502502
-2.249244
-0.304776
-0.682240
-0.895411

0.724232

0.374505

1.581371

2.478883

1.840862

0.692354

1.128917
-0.344874

2.299327

3.443419

1.818500
-0.620379

THIDHHOO00QT T IO I TIOQOT T IOQOQIT T TO

29

1+ 1,2,5a,5b-c-CsHoFy = 1 + 3,4,5a,5b-c-CsH,F,

-0.002643
-1.423880
-1.640985
-0.411101

0.012082
-0.861311

CEoNoNoNoNe!

-0.006513
-0.359196
-0.125755
-0.662632
1.440835
1.812889
2.750791
1.029711
1.921602
2.429057
2.106446
1.091052
2.249288
2.795294
3.853092
3.923867
4.534521
4.210591
2.894806
3.468235
2.487431
1.265246
1.429802
1.240300
0.579125
0.302681
2.705393
4.776235
3.497277

-0.002555
-0.236385
0.712546
1.584802
1.530032
2.133260

0.001082
0.799155
-0.946605
-0.045205
0.140508
-0.867722
-0.636091
-0.937279
-1.859951
0.586625
0.963544
1.316981
0.072966
1.725593
0.092622
-0.935100
0.709256
0.083950
2.704245
2.393007
1.917274
1.945137
2.922387
4.207388
2.800021
1.763530
1.482371
2.383213
3.350146

-0.004745
0.497295
1.396191
1.522150
0.045723

-0.791767
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1.207701
0.701500
0.155324
0.919811
-0.726659
-0.116759
1.900805
2.669965
1.578866
2.347588
1.004414
2.451688
2.761459
3.141806
2.558739
0.726741
-0.287631
0.880710
1.421679
-0.635086
-2.689210
-2.073242
0.240263

jasiesiics Beolasliaslas i @Nasliasfia sl @ RoNasfasi sl @Rl NoNoNe!

29

2.107059
0.757921
0.230181
-0.348100
-0.400038
1.074998
1.655507
1.064127
2.436693
2.137178
-0.375666
-0.372197
0.573411
-0.617050
-1.146902
-1.799730
-1.935862
-2.504152
-2.070745
2.816943
0.902585
-1.054142
-0.441054

-0.220473
2.245703
3.578608
4.101972
3.464317
4.216502
2.584406
3.086244
3.275514
1.718721
1.151131
0.637025
0.200094
1.448071

-0.127100
1.645562
2.017324
0.823012
2.444018
2.051583
2.183540
0.224532

-0.971980

1+ 1,3,5a,5b-c-CsHoF4 TS =1 + 2,4,5a,5b-c-CsH,F4 TS

0.029730
-0.551666
-0.578782

0.911059

0.428386

1.534502

2.059870

2.266853

1.110964
-0.463362
-1.886838
-2.005264
-2.514574
-2.277306
-0.406891
-0.899063
-0.949364

0.605744

0.430724

1.672913

2.506069

1.874932

0.686745

1.005747
-0.354744

2.308462

3.727243

1.924591
-0.547818

TIH IO T T TQOZIIZIQOQITTOQIT T IO

29

1+ 1,3,5a,5b-c-CsHoFy = 1 + 2,4,5a,5b-c-CsH,F,

-0.001380
-1.400665
-1.694270
-0.442228
-0.003998
-0.875208
1.189353
0.687608
0.172278
0.960406
-0.691309
-0.113343
1.885758
2.665456
1.564542
2.320357
0.988813
2.438193
2.755813
3.119424

sl oNog oo Nolu R NoNoNoNoNe!

-0.009643
-0.400137
-0.108115
-0.639952
1.438356
1.872822
2.762280
1.076781
2.126727
2.405675
2.030984
1.007233
2.168052
2.696694
3.823939
3.858491
4.503598
4.201476
2.867987
3.416754
2.325501
1.115786
1.410243
1.374444
0.562204
0.135626
2.489943
4.463962
3.538826

0.000504
-0.199326
0.713661
1.567088
1.532842
2.127698
2.116792
0.758094
0.229254
-0.318888
-0.426849
1.074755
1.664364
1.080001
2.442243
2.152430
-0.379931
-0.388794
0.557608
-0.640036

0.013656
0.844037
-0.894767
-0.117564
0.176642
-0.750048
-0.398621
-0.893301
-1.730418
0.668152
1.038404
1.377773
0.150164
1.810889
0.125376
-0.853531
0.787613
0.002152
2.592886
2.325278
2.003733
2.107237
2.980367
4311678
2.868741
1.979557
1.497995
2.268541
3.204988

-0.004545
0.519227
1.434492
1.536077
0.061197

-0.783954

-0.197785
2.255663
3.599887
4.121092
3.502545
4.231445
2.579408
3.073191
3.274580
1.711575
1.165277
0.660601
0.230134
1.477113
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29

1+ 1,4,5a,5b-c-CsHyF4 TS

TZODTTHTTOOQOO0QN T IDOZTZIQOQITIZIOQOTDTTEIZO

29

1+ 1,4,5a,5b-c-CsHyF,

T IOIEIIQOITDIIQOOQOINITIZIQEZTDIZEQOOQTTIOO000A0

29

1+ 2,3,5a,5b-c-CsHyF4 TS

C
H
H

2.545490
0.680897
-0.346627
0.848555
1.346611
-0.647326
-2.574321
-2.136942
0.222017

0.010520
-0.741022
-0.398848

0.873771

0.425787

1.503292

1.996099

2.264150

1.058552
-0.459914
-1.888000
-2.027681
-2.509995
-2.268289
-0.331534
-0.759335
-0.889994

0.698393

0.394059

1.584966

2.485922

1.843937

0.688190

1.133526
-0.333447

2.423755

3.466654

1.763427
-0.623705

0.001040
-1.414482
-1.671860
-0.427921

0.014796
-0.853357

1.208223

0.694295

0.164169

0.941465
-0.708369
-0.112951

1.893913

2.669037

1.573957

2.332852

1.004069

2.447949

2.760996

3.132077

2.547425

0.717384
-0.294287

0.857904

1.418411
-0.626506
-2.558072
-2.038001

0.296489

0.002975
-0.671814
-0.516051

-1.161926
-1.801141
-1.926704
-2.508780
-2.078654

2.810595

0.818025
-1.235669
-0.449606

-0.007764
-0.327665
-0.148967
-0.670210
1.441728
1.804873
2.749651
1.021664
1.889136
2.427584
2.105385
1.111261
2.189517
2.831787
3.847883
3.912877
4.535233
4.194080
2.854791
3.457592
2.459460
1.248777
1.382069
1.189115
0.521756
0.060710
2.635958
4.522686
3.436538

-0.001949
-0.222119
0.724765
1.576025
1.537874
2.115365
2.111770
0.757300
0.227564
-0.336520
-0.415408
1.072498
1.657953
1.067650
2.435671
2.144575
-0.382500
-0.380566
0.568005
-0.635615
-1.145776
-1.808953
-1.938484
-2.504915
-2.090619
2.820101
0.867099
-1.046273
-0.575596

-0.005082
-0.351242
-0.098881

-0.104854
1.650439
1.992028
0.833880
2.470920
2.061426
2.050096
0.130738

-0.971012

0.012577
0.726585
-0.995226
0.102078
0.149379
-0.850535
-0.630442
-0.893313
-1.849910
0.607788
0.994330
1.405922
0.094775
1.715190
0.098832
-0.909341
0.738967
0.040528
2.699187
2.387249
1.921785
1.950725
2.927281
4.204757
2.793059
1.764403
1.505489
2.385150
3.338168

0.002347
0.485696
1.386755
1.503771
0.029190
-0.825904
-0.232997
2.228934
3.566785
4.087066
3.459534
4.202577
2.559661
3.053436
3.255328
1.693123
1.144639
0.620323
0.193006
1.432727
-0.151508
1.629187
2.011237
0.798014
2.418048
2.030164
1.989268
0.168433
-1.200910

0.007815
0.784588
-0.954478
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H 0.860995 -0.680530
C 0.453414 1.431597
C 1.520485 1.812321
H 2.055289 2.725995
H 2.256231 1.012318
H 1.058932 1.973545
C -0.436092 2.421037
C -1.872246 2.080920
H -1.993307 1.127523
H -2.455242 2.045710
H -2.316958 2.858565
C -0.297492 3.835133
H -0.657752 3.879138
H -0.899741 4.530089
H 0.729010 4.200173
C 0.384171 2.866108
C 1.596210 3.433670
C 2.489331 2.443208
C 1.871806 1.216310
C 0.737199 1.408716
F 1.186419 1.216465
F -0.288183 0.536282
H 2.359706 0.264623
F 3.676670 2.725980
F 1.865586 4.734025
H -0.431022 3.359486
29

1+ 2,3,5a,5b-c-CsHyF,

C -0.000801 0.001627
C -1.402562 -0.214709
C -1.657552 0.726978
C -0.436496 1.610646
C -0.006602 1.533420
F -0.871004 2.121425
F 1.192106 2.111824
C 0.687338 0.771592
C 0.154365 0.233071
H 0.917535 -0.362031
H -0.737449 -0.383989
H -0.098959 1.070625
C 1.896061 1.656321
H 2.673248 1.063433
H 1.585305 2.430020
H 2.334967 2.148705
C 0.996934 -0.371846
C 2.446225 -0.375563
H 2.761534 0.570741
H 3.131028 -0.626054
H 2.554540 -1.148657
C 0.703290 -1.795214
H -0.319271 -1.927844
H 0.867109 -2.502865
H 1.380093 -2.069359
H -0.612065 2.606572
F -2.720877 0.864215
F -2.145431 -1.261463
H 0.214694 -0.446385
29

1+1,2,3,4,5a-c-CsHFs TS

C 0.009704 -0.009452
H -0.731056 -0.330596
H -0.413091 -0.149575
H 0.873951 -0.672485
C 0.426954 1.439651
C 1.524450 1.800331
H 2.016103 2.747297
H 2.289074 1.020250
H 1.100502 1.879361
C -0.456920 2.422681
C -1.886164 2.098900
H -2.020722 1.106858
H -2.508106 2.174716
H -2.271562 2.828003
C -0.320439 3.852224
H -0.754504 3.939919
H -0.867946 4.535093

-0.026704
0.175322
-0.830591
-0.573385
-0.938425
-1.812879
0.635065
0.977488
1.482583
0.048504
1.602837
0.109317
-0.926188
0.698553
0.107661
2.708959
2.399971
1.938747
1.940434
2.925807
4.208790
2.812622
1.779250
1.412829
2.347636
3.220599

-0.006097
0.516294
1.413751
1.527137
0.057604

-0.805121

-0.208823
2.242849
3.576367
4.083252
3.467255
4.232168
2.581530
3.069919
3.288710
1.717479
1.153465
0.645553
0.213377
1.459407

-0.119864
1.643732
1.996983
0.826338
2.456325
1.933355
2.198755
0.172497

-0.975908

0.010540
0.735728
-0.991899
0.086891
0.150390
-0.830591
-0.612375
-0.857315
-1.839190
0.607483
0.990059
1.409165
0.089683
1.705700
0.122982
-0.880579
0.777063
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H 0.710077 4.198863 0.059884
C 0.389274 2.840010 2.712545
C 1.587342 3.438822 2.394738
C 2.477900 2.450141 1.934899
C 1.838147 1.231689 1.964683
C 0.710965 1.385631 2.956564
F -0.323761 0.510282 2.833737
H 1.111148 1.274279 3.971774
F 2.444326 0.061082 1.770309
F 3.659169 2.704892 1.390373
F 1.824385 4.741644 2.337706
F -0.610280 3.451608 3.346991
29

1+1,2,3,4,5a-c-CsHFs

C 0.000517 0.001279 -0.000963
C -1.415938 -0.227503 0.483733
C -1.672265 0.714313 1.380830
C -0.425699 1.567362 1.490638
C -0.009037 1.536664 0.013157
F 1.203345 2.116263 -0.248884
H -0.747858 1.973855 -0.656975
C 0.684797 0.743639 2.228358
C 0.137387 0.217512 3.560520
H 0.902457 -0.359260 4.084789
H -0.743727 -0.414662 3.448215
H -0.136242 1.062530 4.197094
C 1.884903 1.640970 2.563365
H 2.656360 1.049378 3.061290
H 1.564075 2.420214 3.257009
H 2.325761 2.124126 1.695824
C 0.994785 -0.395206 1.143739
C 2.439304 -0.395909 0.622971
H 2.752081 0.554522 0.199434
H 3.121097 -0.655522 1.435871
H 2.538370 -1.159218 -0.150874
C 0.692261 -1.821553 1.618420
H -0.325721 -1.949394 1.987187
H 0.836633 -2.516507 0.787545
H 1.379550 -2.110657 2.416493
F -0.655593 2.798268 2.029308
F -2.704183 0.854310 2.194467
F -2.119358 -1.294554 0.147497
F 0.266955 -0.591371 -1.199240
29

1+1,2,3,4,5b-c-CsHFs TS

C 0.007365 -0.004356 0.006208
H -0.642025 -0.340549 0.813476
H -0.546964 -0.146721 -0.929329
H 0.875959 -0.663792 -0.026638
C 0.433828 1.445370 0.107246
C 1.516765 1.794958 -0.890693
H 2.005609 2.745947 -0.682712
H 2.284747 1.018444 -0.914545
H 1.084223 1.863903 -1.896346
C -0.451262 2.429522 0.564631
C -1.866868 2.079156 0.973295
H -1.963071 1.127711 1.494764
H -2.490074 2.013893 0.073221
H -2.292588 2.857856 1.607879
C -0.334458 3.853986 0.066389
H -0.775078 3.932402 -0.935052
H -0.879583 4.537761 0.721104
H 0.694664 4.204092 -0.004521
C 0.386348 2.849704 2.643595
C 1.590093 3.442174 2.360544
C 2.484503 2.448231 1.898504
C 1.833514 1.241411 1.895769
C 0.645728 1.371876 2.820302
F 1.009625 1.091799 4.126786
H -0.193570 0.727438 2.582139
F 2.423847 0.063448 1.693456
F 3.666687 2.712457 1.363173
F 1.840694 4.741481 2.306505
F -0.625499 3.452022 3.268492

29
1+ 1,2,3,4,5b-c-CsHFs
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0.000078
0.477368
1.373265
1.489712
0.040839
-0.842974
-0.107891
2.229340
3.566251
4.087426
3.457704
4.201507
2.539745
3.009528
3.241372
1.663354
1.143783
0.606109
0.158288
1.409358
-0.158469
1.621406
1.993198
0.790292
2.417594
2.020645
2.204415
0.166961
-1.200036

0.004578
0.820510
-0.920912
-0.095550
0.166778
-0.787477
-0.485137
-0.896676
-1.778009
0.638934
1.006582
1.360162
0.112540
1.765846
0.124501
-0.874624
0.772973
0.046449
2.638393
2.358962
1.973713
2.040465
2.963420
4.277785
2.843946
1.888240
1.444680
2.279220
3.266375

-0.006695
0.507865
1.415737
1.527521
0.051424

-0.787666

-0.209966
2.249622
3.585631
4.109109
3.477706
4.220978
2.582768

C 0.006113 0.001907
C -1.413676 -0.221191
C -1.670324 0.720927
C -0.420547 1.568236
C 0.069344 1.530062
F -0.774628 2.140699
H 1.065230 1.942570
C 0.686832 0.745957
C 0.153626 0.222792
H 0.923122 -0.350979
H -0.726296 -0.411418
H -0.120601 1.068532
C 1.881597 1.657890
H 2.681936 1.082630
H 1.569005 2.432803
H 2.296523 2.155456
C 0.997889 -0.395308
C 2.435280 -0.374186
H 2.724885 0.576319
H 3.140835 -0.595856
H 2.543885 -1.144976
C 0.710912 -1.821868
H -0.305403 -1.952714
H 0.854450 -2.516617
H 1.402602 -2.105826
F -0.638959 2.804486
F -2.691224 0.840189
F -2.107364 -1.302729
F 0.283534 -0.581710
29

1+1,2,3,5a,5b-c-CsHFs TS =1 + 2,3,4,5a,5b-c-CsHFs TS
C 0.022193 -0.008455
H -0.587084 -0.386272
H -0.558845 -0.109370
H 0.898525 -0.652282
C 0.437246 1.437202
C 1.534468 1.847614
H 2.053024 2.757703
H 2.277649 1.055445
H 1.104379 2.043112
C -0.454572 2.412856
C -1.881693 2.057693
H -2.010598 1.039825
H -2.503280 2.186619
H -2.271884 2.738846
C -0.360666 3.838075
H -0.808765 3.894404
H -0.921473 4.515573
H 0.658923 4.211945
C 0.402369 2.882897
C 1.636533 3.431115
C 2.503331 2.386476
C 1.869371 1.174885
C 0.700695 1.424856
F 1.067275 1.328675
F -0.333753 0.572486
H 2.314488 0.202803
F 3.698328 2.613990
F 1.922360 4.722573
F -0.571498 3.535447
29

1+ 1,2,3,5a,5b-c-CsHFs = 1 + 2,3,4,5a,5b-c-CsHFs
C -0.001634 0.000396
C -1.405318 -0.221021
C -1.663539 0.708314
C -0.423852 1.578182
C 0.000849 1.532939
F -0.871333 2.131470
F 1.196398 2.108436
C 0.695561 0.759297
C 0.156633 0.232229
H 0.927171 -0.337700
H -0.720838 -0.405192
H -0.119397 1.077604
C 1.894801 1.659120
H 2.666106 1.070128

3.083924
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1.572876
2.339453
0.997208
2.445522
2.762964
3.128701
2.551516
0.695565
-0.329018
0.860609
1.367497
-0.655351
-2.701546
-2.137039
0.216852

TTHMTHMHM DT TIQITI T TOOI T

29

2.440166 3.274036
2.141396 1.716524
-0.378211 1.156166
-0.384001 0.648395
0.562177 0.217755
-0.636217 1.462873
-1.156574 -0.117786
-1.799867 1.643736
-1.929783 1.992167
-2.507049 0.826323
-2.075329 2.459713
2.808674 2.055429
0.853090 2.221425
-1.271325 0.159851
-0.445491 -0.976753

1+ 1,2,4,5a,5b-c-CsHFs TS =1 + 1,3,4,5a,5b-c-CsHFs TS

-0.005711
-0.789885
-0.378043
0.840796
0.433086
1.500499
1.980546
2.272565
1.048787
-0.443298
-1.873284
-2.021542
-2.494365
-2.246989
-0.248029
-0.589041
-0.834389
0.792683
0.366289
1.533787
2.463512
1.844541
0.722933
1.237906
-0.289318
2.474901
3.421425
1.716285
-0.657149

THIZTHTOO0O00Q0 T EOZDTOQOZTEIOQZZ T IO

29

-0.007309 0.015617
-0.296899 0.706886
-0.165939 -1.003284
-0.683393 0.153222
1.438982 0.133561
1.764784 -0.894062
2.727535 -0.733632
0.990995 -0.897855
1.781189 -1.893080
2.440123 0.573212
2.151343 0.968073
1.175133 1.419121
2.203733 0.065212
2.909810 1.658434
3.861659 0.100566
3.950472 -0.938496
4.556798 0.704983
4.185391 0.120961
2.851527 2.770251
3.478764 2.432102
2.560941 1.889064
1.332481 1.875792
1.388464 2.909926
1.123489 4.146181
0.519558 2.769916
0.177206 1.661499
2.810416 1.459561
4.793191 2.441198
3.388094 3.428389

1+1,2,4,5a,5b-c-CsHFs =1 + 1,3,4,5a,5b-¢-CsHFs

0.000965
-1.419070
-1.642771
-0.410817

0.020110
-0.850566

1.213998

0.699667

0.146828

0.907277
-0.738424
-0.121583

1.900567

2.667378

1.580198

2.349243

1.011559

2.454417

2.765235

3.141322

2.553728

0.733895
-0.272892

0.869514

1.444288
-0.630108
-2.689206
-2.037789

THTOIITIQONITDTOQOOQONITQINETZIOOOQOTTO0000

-0.001677 0.000465
-0.239077 0.481882
0.720331 1.368010
1.589035 1.496182
1.538013 0.019663
2.117125 -0.829361
2.107153 -0.244014
0.758228 2.224107
0.229565 3.553283
-0.355225 4.074917
-0.395436 3.435242
1.073543 4.193423
1.652283 2.564558
1.056843 3.064739
2432411 3.257262
2.133987 1.700010
-0.380797 1.136093
-0.373643 0.608629
0.574482 0.179190
-0.626724 1.419148
-1.139623 -0.162463
-1.807845 1.623355
-1.942283 2.015774
-2.503104 0.790843
-2.086617 2.404706
2.821712 2.021949
0.908891 2.153678
-1.079323 0.206133
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F
29

1+1,2,3,4,5a,5b-c-CsFs TS

THHHTTOO000DZI T OIDNZIZIOQODZITOOZZTO

29

1+1,2,3,4,5a,5b-c-CsF¢ TS

IO OIIIQOITTTOQOOQOZTIZIQZTI T OO T O0000

0.287741

0.010875
-0.737440
-0.402950

0.875239

0.424637

1.521088

2.017390

2.281114

1.093741
-0.460567
-1.888288
-2.027031
-2.511961
-2.269033
-0.320820
-0.742474
-0.877475

0.709887

0.395409

1.593340

2.489302

1.857915

0.716019
-0.305540

1.162361

2.449746

3.663665

1.839817
-0.605653

0.001619
-1.413981
-1.670538
-0.429006

0.005263
-0.863034

1.199300

0.687603

0.141577

0.908340
-0.738898
-0.131283

1.887998

2.656599

1.566766

2.335155

0.999058

2.444249

2.763927

3.122915

2.543311

0.696819
-0.320816

0.842626

1.384588
-0.656583
-2.699219
-2.113501

0.267077

-0.573556

-0.008883
-0.329886
-0.151120
-0.670683
1.440647
1.805050
2.747859
1.021140
1.897258
2.425000
2.102844
1.107415
2.188357
2.827973
3.853030
3.936346
4.536245
4.200806
2.867213
3.454748
2.459647
1.242976
1.400375
0.544023
1.209995
0.067494
2.727200
4.752596
3.460475

0.001110
-0.225259
0.716371
1.581665
1.538946
2.113124
2.108446
0.760005
0.230752
-0.345842
-0.401813
1.074633
1.656251
1.063068
2.435802
2.139213
-0.383270
-0.385608
0.563500
-0.647895
-1.148505
-1.808314
-1.935993
-2.505501
-2.093235
2.814295
0.856203
-1.293591
-0.575712

-1.204207

0.010766
0.728150
-0.994856
0.095324
0.148114
-0.831468
-0.605823
-0.868441
-1.837344
0.605778
0.992242
1.401698
0.094215
1.714315
0.120186
-0.888861
0.765843
0.067107
2.707351
2.392240
1.929656
1.952259
2.942710
2.805812
4.217041
1.771023
1.382752
2.324183
3.348342

-0.000025
0.497071
1.392907
1.503478
0.028619

-0.823782

-0.228060
2.232033
3.563739
4.085104
3.451594
4.202017
2.568523
3.068488
3.261497
1.704102
1.144629
0.626083
0.204807
1.440444

-0.148046
1.624033
1.992916
0.795379
2.422784
2.024902
2.208160
0.162840

-1.199945
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Table S15. Cartesian coordinates for Diels-Alder transition states and product norbornenes formed from 1 + randomly substituted cyclopentadienes c-
C5HA(CH3)b(F)C(CF3)d (a+b+c+d:6)

35

1+ 1-CH;-2-F-4-CF;-CsH; TS

C 0.019785 -0.017530 0.066194
C 1.498277 0.163833 0.036962
F 1.887241 0.942048 -0.987358
F 1.972808 0.719897 1.165428
F 2.158240 -1.003878 -0.111583
C -0.751101 -0.150647 -1.219078
C -2.121400 -0.458484 -0.686413
C -3.319449 -0.721738 -1.543867
H -3.351116 -0.043191 -2.396572
H -3.295216 -1.745205 -1.929928
H -4.243338 -0.612331 -0.971825
C -2.308135 1.673284 0.100964
C -0.997055 1.958265 0.535233
C -0.732784 2.033777 2.024083
H -1.098356 1.158346 2.560462
H 0.332439 2.138714 2.229759
H -1.246185 2.907655 2.445360
C -0.152514 2.926510 -0.268171
H -0.574489 3.936090 -0.177353
H 0.869763 2.964102 0.109500
H -0.106631 2.692541 -1.332014
C -2.823148 2.341839 -1.156558
H -3.818967 1.978977 -1.415677
H -2.906539 3.423104 -0.987799
H -2.174067 2.208659 -2.023721
C -3.393157 1.439074 1.129406
H -3.680335 2.392862 1.590837
H -4.290041 1.018882 0.668824
H -3.084379 0.771339 1.933079
C -1.886200 -1.070856 0.541332
C -0.600904 -0.838445 1.011778
H -0.209698 -1.132498 1.975518
F -2.846226 -1.687100 1.244738
H -0.691851 0.704598 -1.888093
H -0.378575 -1.033474 -1.759227
35

1 + 1-CH;-2-F-4-CF;-CsH;

C 0.000347 0.029061 0.022224
C 0.713833 -1.033690 0.818254
F 1.897363 -1.371869 0.279982
F 0.953838 -0.658161 2.088011
F -0.011026 -2.162802 0.882217
C -0.095209 -0.278480 -1.482657
C -1.005404 0.923521 -1.782633
C -1.570056 1.040217 -3.185128
H -0.770574 1.038358 -3.927668
H -2.231120 0.196776 -3.396386
H -2.152408 1.956671 -3.305950
C -0.108045 2.123545 -1.263466
C 0.631432 1.484064 0.014926
C 0.350953 2.237551 1.322027
H -0.710072 2.291756 1.562142
H 0.861293 1.748097 2.152993
H 0.734267 3.258710 1.255711
C 2.160715 1.431895 -0.133321
H 2.561384 2.443376 -0.226171
H 2.604872 0.989567 0.760748
H 2.500080 0.851973 -0.991270
C 0.863085 2.564675 -2.367452
H 0.302607 3.009093 -3.193071
H 1.548239 3.329640 -1.996330
H 1.461380 1.746774 -2.771878
C -0.976947 3.343228 -0.931875
H -0.361274 4.179167 -0.591254
H -1.504700 3.674650 -1.830191
H -1.724315 3.140758 -0.164392
C -2.028482 0.691587 -0.694335
C -1.474896 0.159855 0.385354
H -1.916532 -0.016669 1.355070
F -3.283952 1.121533 -0.836618
H 0.866681 -0.237390 -1.994615
H -0.583974 -1.233511 -1.680452
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35
1 + 1-CH;-5a-F-3-CF;-CsH; TS

C 0.059347 -0.006581 -0.069150
H 0.419225 0.679535 -0.826393
C -0.994239 -1.048991 -0.328691
C -1.128660 -1.695781 1.023953
C -2.165789 -2.730420 1.324559
H -3.130327 -2.451379 0.898411
H -1.884408 -3.701454 0.905748
H -2.284681 -2.855669 2.403373
C -1.925041 0.377082 1.901647
C -1.211171 1.292706 1.108198
C -0.122823 2.137426 1.746334
H 0.533955 1.578512 2.409254
H 0.495197 2.616296 0.983583
H -0.588573 2.933118 2.340918
C -1.928966 2.069853 0.019260
H -2.426905 2.931791 0.480951
H -1.218004 2.466656 -0.709672
H -2.678381 1.494642 -0.514847
C -3.406247 0.160367 1.682148
H -3.766458 -0.685900 2.270128
H -3.950756 1.047445 2.031916
H -3.675639 -0.003485 0.641210
C -1.505719 0.158822 3.337212
H -1.845621 1.002673 3.952585
H -1.962092 -0.746984 3.744001
H -0.426224 0.082328 3.460032
C 0.141998 -1.607777 1.570748
C 0.869816 -0.614962 0.888248
C 2.253368 -0.205739 1.243818
F 3.160605 -1.137185 0.899580
F 2.615774 0.934802 0.638926
F 2.404678 -0.016833 2.571890
H 0.493128 -2.144458 2.443434
F -2.166638 -0.636131 -0.917500
H -0.555152 -1.791972 -1.011901
35

1 + 1-CH3-5a-F-3-CF;-CsH;

C 0.008420 0.080968 0.077191
H 1.097227 0.119768 0.036161
C -0.728443 -0.326320 -1.209376
C -2.138907 -0.267079 -0.586286
C -3.288456 -0.670265 -1.489362
H -3.286262 -0.078649 -2.406178
H -3.204627 -1.724193 -1.765664
H -4.251503 -0.527669 -0.992345
C -2.185923 1.203621 0.008487
C -0.671589 1.443022 0.463011
C -0.509042 1.730172 1.960212
H -0.956623 0.969111 2.597928
H 0.553785 1.785064 2.210575
H -0.959075 2.693413 2.214160
C 0.034664 2.592918 -0.273813
H -0.428922 3.550233 -0.023764
H 1.075119 2.639987 0.059286
H 0.033309 2.481052 -1.355253
C -2.669262 2.209477 -1.047992
H -3.712927 2.006430 -1.300470
H -2.629167 3.223230 -0.642153
H -2.087244 2.184629 -1.967061
C -3.199139 1.274294 1.159711
H -3.241031 2.284854 1.573472
H -4.199394 1.037020 0.786316
H -2.974320 0.586963 1.975019
C -1.849956 -1.203444 0.573041
C -0.584341 -1.008243 0.946068
C 0.154277 -1.750361 2.000175
F 1.165374 -2.463582 1.471019
F 0.707645 -0.933624 2.912789
F -0.634690 -2.608162 2.659555
H -2.557132 -1.894960 1.014932
F -0.555950 0.528732 -2.281858
H -0.461916 -1.326633 -1.555041

32
1+ 2-CH;-4-F-CsHs TS
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0.247012
0.411690
1.339439
-0.822605
-1.611116
-2.964234
-3.211250
-3.735367
-3.016908
-0.871518
-1.266846
-1.063534
1.140537
-0.133200
0.559366
1.368361
1.266368
0.238875
1.724780
1.804607
2.775666
3.449180
3.141446
2.872757
1.082016
0.275066
1.830968
1.557847
-0.436453
0.085556
-1.147491
-1.003384

ITZITZTOITIZIQOIINITIQOIIITIOQOQOOQONI T I TOD I ZIOOOTON

32
1+ 2-CH;-4-F-CsH,
0.022912
0.740181
-0.094161
-1.011850
-1.394723
-0.095204
0.667049
0.443976
-0.610497
0.919946
0.900129
2.186281
2.646406
2.612515
2.473006
0.835316
0.237388
1.543948
1.406586
-0.927413
-0.282506
-1.494515
-1.635105
-2.071389
-1.436711
-1.830193
-3.504231
-3.599113
-3.960238
-4.071551
0.852850
-0.594819

I ECZIOZIOQIODNZIQONIODZIQONITTODSZIOOOOZZOOT™TAO

35

0.094448
-0.662834
-1.633469
-0.728855

0.318254

0.718360

1.734719

0.051536

0.670994

0.999361

1.799610
-1.373744

0.573073
-0.606768

2.117071

1.061817

0.585807

0.518234
-0.401311

1.272455

0.895644

1.581722
-0.118262

1.112244

3.092914

3.724900

3.754470

2.614231

2.749875

3.389499

3.376839

2.013516

0.054545
-0.878016
-0.198515

1.027013

1.222286

2.191897

1.479060

2.119742

2.217311

1.501028

3.112146

1.365174

2.356251

0.802673

0.856515

2.661713

3.125638

3.412083

1.850632

3.406755

4.219586

3.778486

3.178259

0.726777

0.142443
-0.137440

1.125307

2.204963

0.642649

0.845019
-0.141564
-1.141371

1+ 2-CH;-5b-F-1-CF;5-CsH3 TS

0.070695

0.893041
-1.031380
-1.899915
-3.145555
-4.251671
-3.364893
-3.111664

T OO T O

-0.027099
-0.354280
0.860495
0.958614
1.764956
1.038647
2.356395
2.746959

0.147918
1.428938
1.544116
2.063243
1.553236
2.062919
1.751890
1.667954
3.153358
0.587001
-0.027773
2.897578
-0.240634
-0.607152
1.955804
2.410199
3.845619
4.198722
3.951127
4.511481
1.870574
2.399824
2.043612
0.807629
0.921165
0.543768
1.375649
0.065674
2.901376
3.625289
2.357627
3.469765

-0.118139

0.605169
-1.621457
-1.802846
-2.806585
-1.261553
-0.053350

1.320762

1.576495

2.086537

1.366432
-0.245424
-0.250646

0.587275
-1.165503
-2.388145
-3.177543
-2.028787
-2.840344
-0.840231
-0.495245
-1.699544
-0.043673
-0.747664

0.270835

1.239926
-0.871260
-1.020090
-1.740941

0.017508
-2.157025
-1.838316

0.095476
-0.529490
-0.452851

0.771619

0.787092

0.537002

1.984917
-0.128319
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C -0.039253 2.294845
C 1.039264 1.612872
C 1.985235 0.817453
H 1.465557 0.195437
H 2.623563 0.169510
H 2.639520 1.503642
C 1.769586 2.244739
H 2.447620 3.020339
H 2.382584 1.505875
H 1.117709 2.718894
C -0.481424 3.646537
H -1.439368 3.934836
H 0.258584 4.400009
H -0.572261 3.705422
C -0.343528 2.036242
H 0.454491 2.453928
H -1.287905 2.494920
H -0.390221 0.967796
C -1.709187 -0.186482
C -0.502793 -0.794523
H -0.055217 -1.659396
C -2.578947 -0.666346
H -2.027847 -1.332214
H -2.972095 0.168544
H -3.433586 -1.217015
H -0.718344 1.806173
F -1.704201 0.190295
35

1 + 2-CH;-5b-F-1-CF3-CsHj

C 0.021388 0.021849
H 0.781577 0.092818
C -1.413032 -0.186530
C -2.016881 -0.115395
C -3.525167 -0.142047
F -4.052605 1.006885
F -4.008741 -0.333079
F -4.034225 -1.119433
C -1.260115 -1.329141
C 0.186772 -1.231541
C 1.346042 -1.030709
H 1.216525 -0.154726
H 2.274973 -0.902013
H 1.471465 -1.905042
C 0.548039 -2.457345
H 0.648974 -3.352861
H 1.514448 -2.281885
H -0.174130 -2.676260
C -1.963156 -2.671069
H -2.927228 -2.693942
H -1.359440 -3.486312
H -2.145466 -2.875286
C -1.207166 -1.157596
H -0.648796 -1.983900
H -2.216005 -1.178272
H -0.729696 -0.227823
C -1.380523 1.182256
C -0.172108 1.245052
H 0.581737 1.996576
C -1.998979 2.100671
H -1.287559 2.874879
H -2.310132 1.556034
H -2.889702 2.582068
H -1.600977 -1.132283
F -1.865057 0.808874
35

1 + 3-CH;-5a-F-1-CF;-CsH; TS

C 0.048950 0.037110
H 0.894531 -0.084421
C -1.349479 -0.342909
C -2.068793 -0.066370
C -3.539462 -0.233305
F -4.235120 0.762297
F -3.905692 -0.229952
F -3.988646 -1.372323
C -0.889135 -1.841367
C 0.347861 -1.728126

1.647078
1.054262
1.936279
2.662128
1.330645
2.487639
-0.116979
0.258684
-0.638098
-0.848696
1.137529
1.570434
1.438832
0.053303
3.098296
3.726262
3.391571
3.321554
1.525007
1.100318
1.572250
2.646869
3.312398
3.228867
2.244890
-0.880948
-1.479483

-0.023782
0.754125
0.458610

-0.952390

-0.984131

-0.540929

-2.228017

-0.215370

-1.648812

-0.949479

-1.930973

-2.565205

-1.367923

-2.574659

-0.095033

-0.712392
0.384544
0.691403

-1.386657

-1.898670

-1.791251

-0.332004

-3.172779

-3.619133

-3.588668

-3.478722

-1.459890

-0.898919

-1.095578

-2.463305

-2.753664

-3.359088

-2.053409
0.965245
1.295782

0.045774

0.713842

0.439077
-0.853019
-1.001456
-0.408737
-2.296124
-0.458937
-1.912929
-1.255932
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1.546719
1.324053
2.361659
1.919190
0.766773
1.207196
1.540103
-0.050788
-1.814911
-2.784253
-1.376784
-1.984138
-1.007834
-0.446734
-2.048037
-0.601023
-1.387914
-0.090224
0.978397
1.966345
0.970974
0.829722
-1.768347
-1.518862
-1.703233

THOIITZIIZIQOQQITITQONIZIQITITIOIT T IO

35
1 + 3-CHj3-5a-F-1-CF;-CsH;
0.064655
0.205585
-0.928455
-0.697280
-1.396963
-0.932525
-1.202663
-2.719436
-1.024273
-0.471212
0.659661
1.487789
1.052655
0.286983
-1.545067
-1.923022
-1.091722
-2.387514
-2.525264
-2.834660
-2.707953
-3.157204
-0.309702
-0.471075
-0.721399
0.764432
0.813245
1.269462
2.675589
2.946011
3.375404
2.792168
1.392346
-2.226332
-0.642247

sl asfsasfasl @ N@N@Nesjcslias R oRsfasiasNoRasfasfasioNsgH-NoNo RO R R Ru N NONOR: =N

35

-1.195688
-0.315419
-0.945108
-1.972606
-2.772372
-3.621274
-2.384401
-3.147388
-3.003879
-2.856973
-3.917789
-3.171990
-1.318518
-1.970983
-1.303016
-0.313001
1.004569
1.079628
2.043306
1.680677
2.199926
3.017117
1.629907
-1.585225
0.380894

0.041256
-0.800266
1.119286
1.994109
3.328539
4.095122
4.024797
3.226764
1.012036
-0.375682
-0.995859
-0.310329
-1.873863
-1.334792
-1.466015
-1.765341
-2.350532
-1.164249
0.975443
1.937065
0.218591
0.762333
1.455958
0.717853
2.404433
1.582503
2.105982
0.946916
0.536953
-0.351328
1.338335
0.279888
2.971778
0.677007
1.625381

1 + 3-CH;-5b-F-4-CF;5-CsH; TS

0.102943
1.330318
1.288842
1.518702
2.455622
-0.745252
-1.835757
-2.641573
-2.853535
-1.798845
-1.510207
-1.442897

=HoNoNoN--NoNoRr RN NoNe!

-0.087645
0.745646
1.728884
1.338915
0.044082

-0.200317

-1.113348

-1.456157
0.501933
1.204958
0.947638

-0.120389

-2.018450
-2.618374
-1.334146
-2.697934
-0.238786
-0.777277

0.429134

0.368087
-1.621917
-2.099684
-2.044767
-0.561555
-3.326157
-4.008105
-3.653086
-3.438082
-1.415064
-0.871585
-1.293648
-1.006744
-2.375146
-0.819637
-2.213996

0.997853

1.187890

-0.027756
0.652473
0.418985

-0.830266

-0.803951
0.200019

-1.939569

-0.626039

-2.030954

-1.443307

-2.274485

-2.452751

-1.752572

-3.244198

-1.299009

-2.279625

-0.842777

-0.681792

-2.364910

-2.779942

-3.131266

-1.506205

-3.316044

-4.105390

-3.663930

-3.185111

-0.701286

-0.218039
0.064996

-0.512800

-0.175903
1.121789

-0.997693
0.578831
1.340977

-0.052104
-0.015981
-0.929776
1.186208
-0.250787
-1.289539
-0.760195
-1.398202
0.188968
0.799820
2.254443
2.474411
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35

1 + 3-CH;-5b-F-4-CF;3-CsH;

e Resfasfesfasfias o NoN @z NoasjasfaNoRasfiasfasiioNas-HsNoNoNoN-RoNo N R R NONQ!
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1+ 3-F-5a-CF;-CsHy TS

sl @NasfiasliesNoNoNoN-sNoNoN:-No

-0.580603
-2.326366
-1.378482
-2.139552
-0.434133
-1.271426
-3.580144
-4.169307
-4.280243
-2.927984
-3.794925
-4.472600
-4.409437
-3.272657
-1.260596
-0.073924

0.789307

1.163800

0.239947

1.656183
-1.696318
-1.072329
-0.043045

-0.039597
0.576916
1.750815
0.811117

-0.217130

-0.068660

-0.875650

-1.161151
0.107651
0.698227
0.366770

-0.701913
0.745681
0.852777
2.227818
2.692710
2.578071
2.592722
1.170678
0.676910
1.883016
1.738962

-0.636491
0.044759

-1.065262

-1.448700

-2.005478

-1.527618

-2.223583

-1.692465

-3.240204

-2.271633

-3.009589
0.920860

-0.712314

-0.045507
0.169050
1.009741
0.139816
0.541203

-0.717976

-0.737426

-2.069249

-2.748950

-1.924601

-2.571842
0.247629

-0.131207
0.327842

1.425959
1.345018
2.567614
3.303844
2.875433
2.631758
1.122238
0.372321
1.881562
1.613190
-0.316970
0.352855
-0.977012
-0.929582
-1.871581
-1.239128
-1.704076
-0.862531
-2.376276
-2.243671
-2.747431
0.739842
-0.852297

-0.024596
-1.136502
-0.778580
-2.241140
-1.512323
1.336567
2.020956
3.055683
1.852932
0.375497
-0.604592
-0.682993
-1.599447
-0.280493
0.359708
0.738042
-0.664333
0.953540
2.962506
3.930590
2.858926
2.993856
2.017056
1.908942
3.022122
1.301382
1.021404
-0.202513
-1.519748
-2.188553
-1.377504
-2.021368
1.261342
1.754823
1.301556

-0.117532
-0.477885
0.194175
0.709972
1.131451
2.507949
1.976036
1.623528
1.090914
1.010863
2.547574
2.451373
3.383641
1.725937

2.563136
2.872178
0.301091
0.592392
0.750153
-0.781362
-0.990692
-1.523387
-0.622325
-1.710989
1.054332
1.597505
0.437226
1.786323
0.250678
0.694894
1.827979
2.412615
2.488620
1.437325
0.713391
-1.719331
-2.308212

0.022268
-0.790441
-1.337367
-0.053894
-1.801866
-0.689684

0.412095

0.222698

1.620445

1.373675

2.506909

2.701492

2.266360

3.430248

1.218992

2.131959

1.074798

0.381533

1.576527

1.693823

2.398222

0.646952

2.949553

3.797298

2.999391

3.069600

0.568437

0.339283

0.455262

1.138235

0.824065
-0.513904

0.893983
-0.869922
-1.906357

0.028814
1.026747
-1.003374
-2.125564
-3.039651
-0.975139
0.332455
0.970999
0.309248
1.863933
1.283532
1.384575
1.821979
2.197161
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1.247334
0.190750
0.624912
-0.425254
0.997522
-2.027911
-2.606365
-1.841831
-2.655539
-1.009614
-1.099479
-2.165793
-1.775290
2.329974
2.418330
2.641530
3.316238
1.340410

T AOZITOQI T TN OT

32
1 + 3-F-5a-CF;-CsH,4
-0.018861
0.311764
1.070253
0.028878
0.415680
-1.062699
-1.043229
-2.398782
-2.815797
-2.289511
-3.126141
-0.563068
-1.268729
-0.519479
0.418707
-0.766961
-0.690959
-1.600857
0.137537
-2.414429
-3.169455
-2.307394
-2.795685
-0.605224
-0.636089
-1.212519
-1.054599
2.185590
1.993661
2.489610
3.298576
1.639524

THTTmODTOQOODIDQOODTSIZIQOZIDIEIQODITIT OO0 mnO

35

2.650717
3.666326
3.542971
4.572737
3.851763
2.618633
3.461392
2.822251
1.733535
-0.085132
-0.568747
-1.219720
-0.175479
0.840320
2.155896
0.616987
0.291174
-0.795764

-0.027514
-0.451695
0.352152
0.917185
1.317369
-0.215384
-0.917801
-0.919323
0.079389
-1.365858
-1.519269
-2.375777
-2.997175
-2.759478
-2.515063
-1.161995
-0.577551
-1.857621
-1.748075
0.427497
-0.344561
0.983035
1.113307
1.948049
1.350157
1.781878
2.887680
-0.613694
-1.410343
-1.412375
0.089800
1.187848

1+ 4-CH;-1-F-5b-CF;5-CsH3 TS

-0.066505
-0.396792
0.281993
-1.417842
-0.326306
-0.559852
0.098450
-0.085021
2.051197
2.074841
2.876670
2.748286
2.597678
3.946641
1.979347
2.876036
1.928091
1.122558
1.921169
1.628965
2.896048
1.210951

jsfesfasi@RasfasfasN@ResiiasfioNONORE NON@RHusR=s RO N@!

0.002547
1.412877
2.111364
1.670044
1.565933
-1.200795
-2.288153
-3.581940
-1.857153
-0.450052
0.285763
-0.132538
1.341847
0.235689
0.300383
0.107423
1.376998
0.017937
-2.603058
-3.640806
-2.611381
-2.159911

1.013139
-1.354355
-2.349754
-1.388613
-0.654276
-1.733609
-1.334039
-2.791904
-1.663228
-2.062327
-0.761166
-0.279014
-2.818527
-0.635214
-0.848430

0.651222
-1.371390
-1.351644

0.017153
-0.930630
1.050645
2.058522
2.995691
2.242764
0.809568
0.091826
-0.039097
-0.900458
0.644722
0.836541
1.393600
-0.186153
1.281601
3.417317
4.338602
3.545568
3.318729
2.607554
2.772803
3.544454
1.854514
1.116005
-0.067366
-1.191201
1.400217
1.420404
2.480109
0.382225
1.704664
0.643366

-0.089831
0.294459
-0.201322
-0.003099
1.372124
0.689475
-0.118542
0.197732
0.730104
0.732934
-0.314257
-1.311531
-0.349098
-0.073023
2.044129
2.646770
1.874106
2.658893
2.044295
1.877078
2.547371
2.741980

S185



2.891948
3.937266
2.547478
2.870156
0.228115
0.161612
0.375803
0.479938
-0.298848
-2.078409
-2.629808
-2.483444
-2.614133

T O TN OOQTT oD TO

35
1 + 4-CH;-1-F-5b-CF;3-CsH;
0.057069
0.945477
1.676298
1.494080
0.366238
-1.136901
-1.502031
-2.526574
-1.840078
-0.720511
0.232461
0.725996
1.006605
-0.306625
-1.305160
-1.935750
-0.496060
-1.903685
-3.283177
-3.967652
-3.528996
-3.480401
-1.774918
-2.033838
-2.503081
-0.793166
-0.170878
0.752735
1.816322
-0.061407
-1.924004
-0.847914
0.222814
-1.896827
-0.642629

THTAOIEIZIOQDTIDQONTZIONIDITODEIT OO0 OODEZ T OO

35

-2.630972
-2.650540
-3.666394
-2.201588
-1.841113
-0.442062

0.210956
-2.462399
-1.197910
-1.307008
-1.270768
-2.441528
-0.291177

-0.033148
0.926871
1.390827
0.393940
1.717218

-0.666904

-1.579595

-2.470932

-0.527123
0.580003
0.804267

-0.109426
1.524191
1.223341
1.955038
2.322984
2.676379
1.957191

-0.034647

-0.874926
0.714099
0.402624

-1.173911

-0.448733

-1.987867

-1.583854

-2.219402

-1.293726

-1.357381

-3.205477
0.057168

-1.298784

-2.096957

-2.014635

-0.325944

1 + 4-CH;-3-F-5b-CF;3-CsH3 TS

-0.190603
-0.575081
-0.537427
0.095358
-1.593681
-0.601699
0.107368
0.019419
2.005713
1.992164
2.743789
2.567156
2.466780
3.824866
1.880346
2.803529
1.752052
1.061227
1.912313
1.702518
2.872565
1.154397
2.901056
3.948451

ZTODNZTZQOZZIZIQIZITZITOQOQZIQOQITIITTOON

0.151545
1.020620
0.468216
1.880660
1.403006
-1.288708
-1.631474
-2.611504
-1.784073
-0.675460
0.576731
0.877398
1.412886
0.418057
-0.885722
-1.342363
0.065185
-1.543956
-3.183544
-3.916074
-3.459011
-3.296197
-1.747392
-1.879887

-0.265643
0.066287
-0.331201
-1.265362
-1.426944
-1.389156
-2.226042
-2.274057
1.745720
0.675040
-0.538757
1.264475
1.381318

0.001522
-0.769455
-0.101733
-1.548905
-1.249631
-0.756928

0.420354

0.213617

1.531019

1.249787

2.429251

2.757623

2.150034

3.282711

0.895942

1.708301

0.761185
-0.016395

1.345038

1.472408

2.101118

0.366246

2.918893

3.694154

2.970996

3.151924

0.745449

0.510726

0.703978

1.175299
-0.970740
-2.100537
-2.154975
-2.529312
-3.015105

-0.034302
1.120457
2.059958
1.188806
1.002794

-0.213859

-1.507354

-1.961130

-0.542425
0.329408

-0.051212

-1.084652
0.594786
0.056940
1.822442
2.202394
2.342167
2.118474
0.038280

-0.744632
0.491451
0.813256

-1.766675

-1.468843
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2.648826
2.830318
0.201818
0.043045
0.247253
0.496506
-0.339193
-2.109681
-2.703454
-2.683334
-2.431716

T ODDTaOO T o

35
1 + 4-CH;-3-F-5b-CF;3-CsH;
-0.017600
0.711617
1.689404
0.850514
0.137546
-0.204939
-1.117935
-1.522065
-0.137168
0.626198
0.404677
-0.648370
0.902759
0.837050
2.144914
2.577502
2.608098
2.435442
0.781228
0.173264
1.493087
1.351995
-0.913316
-0.231984
-1.468322
-1.626835
-2.145659
-1.469050
-1.887578
-3.164922
0.735450
-0.732264
0.262595
-1.727926
-1.167478

THHAOZIOTTOQODNIQONOZIONITTQOTEIZIOOQOIZIOODTETIZ OO0

32
1+ 4-F-2-CF;-CsH, TS
0.005037
0.902913
-0.098776
-1.171788
-1.538634
0.243961
0.958414
0.710062
-0.346450
1.113758
1.217669
2.381510
3.053943
2.694133
2.542333
0.895275
0.152729
1.623727
1.430868
-0.739085
-0.190508
-1.394307
-1.365952
-1.946582
-1.232608
-1.525490

TOQNIZITQOINTITDIOQOZITIZIQZTZITOOOO0TO0™TA

-2.558934
-0.809089
-0.443422

0.597884

1.887740
-0.333907
-1.928064
-1.447233
-1.135584
-0.693427
-2.726606

0.058108
-0.986431
-1.210366
-0.640917
-1.914529
-0.195315

1.026368

1.155752

2.178460

1.512976

2.244270

2.341853

1.704684

3.247223

1.414315

2.407548

0.981923

0.801080

2.537113

2.928975

3.317647

1.693722

3.452862

4.257852

3.791765

3.307193

0.839082

0.282660

0.021816

1.194250
-0.107833
-1.552976
-2.463029
-2.042448
-1.533351

-0.135715
-1.127947
0.692112
1.642119
2.471539
2.667855
1.570865
1.106110
1.090940
0.101593
1.775720
1.308596
2.007097
0.297579
1.440752
3.590369
4.245113
4.233519
3.074200
3.404266
4.046096
4.045909
2.741015
0.930831
-0.173215
-0.836486

-2.454356
-2.313908
-2.236241
-1.323739
-1.618321
-3.269545

0.626878
-0.332887

0.836295
-1.271847
-0.597793

0.086944
0.910934
0.482064
1.937813
0.947432
-1.423898
-1.640324
-2.644194
-1.209312
0.034593
1.363954
1.628082
2.173862
1.327561
-0.165146
-0.304975
0.724669
-1.020035
-2.387710
-3.207410
-2.109131
-2.777512
-0.862110
-0.574598
-1.741954
-0.052343
-0.531388
0.460444
1.700339
-0.526561
-1.970041
-1.829617
-1.774510
-1.083630
-3.102270

-0.122441
-0.024570
-1.364571
-0.902035
-1.492430
0.472125
0.985695
2.404945
2.668254
2.554957
3.110774
0.537319
1.051132
0.802451
-0.532025
-0.539844
-1.001070
-0.030341
-1.335370
1.357403
2.058462
0.764626
1.950165
0.011530
0.499552
1.300682

S187



C -3.281727 1.349647
F -4.263526 0.550538
F -3.356590 1.307552
F -3.591772 2.599376
H 0.825588 1.135332
H -0.513717 0.057126
32

1+ 4-F-2-CF;-CsH,

C -0.024415 0.027870
F 0.370077 -0.597315
C 1.064153 0.272387
C 0.043463 0.856182
H 0.414340 1.146148
C -0.555200 2.061324
C -0.601263 1.460512
C -1.999026 1.382770
H -2.718192 0.855899
H -1.936496 0.857799
H -2.391768 2.383296
C 0.295863 2.193469
H -0.057538 3.216553
H 0.251266 1.682037
H 1.342379 2.238567
C 0.381512 3.268633
H 0.369194 3.604506
H 0.044675 4.103913
H 1.416208 3.051739
C -1.921900 2.495338
H -2.302962 3.346648
H -1.826914 2.807771
H -2.668112 1.703066
C -0.969523 -0.276823
C -1.023158 -0.773753
H -1.677114 -1.540964
C -1.755738 -0.727439
F -0.948344 -1.219140
F -2.632187 -1.688909
F -2.447492 0.274446
H 1.833218 0.972896
H 1.517479 -0.655350
35

1 + 5a-CH;-2-F-3-CF;-CsH; TS

C 0.043498 -0.020646
H 0.268145 -1.083097
C -0.827834 0.625622
C -0.774463 2.052931
H -1.359643 2.869639
C -1.779899 1.442571
C -1.274608 0.132401
C -0.289540 -0.145246
H 0.457542 0.632539
H 0.231983 -1.091534
H -0.842399 -0.231638
C -2.170755 -1.082940
H -2.728688 -1.259562
H -1.566538 -1.976337
H -2.892007 -1.006403
C -3.239279 1.717531
H -3.368848 2.560007
H -3.727590 1.999270
H -3.787322 0.864404
C -1.173269 2.560558
H -1.505354 2.466730
H -1.504455 3.534268
H -0.083793 2.555869
C 0.485646 2.191147
C 1.023893 0.947110
C 2.336725 0.728066
F 2.498931 -0.554451
F 2.503762 1.475607
F 3.362205 1.039138
F 1.060457 3.353817
C -2.150396 0.041037
H -2.983339 0.288707
H -2.082963 -1.045331
H -2.380298 0.441137

0.518295
0.066826
1.863697
0.143079
-1.719467
-2.159908

-0.066166
1.094509
-1.114831
-2.116985
-3.100134
-1.292378
0.186011
0.810441
0.183786
1.767529
1.006637
1.193145
1.340086
2.156197
0.892519
-1.440847
-2.481054
-0.822623
-1.175177
-1.827650
-1.257353
-2.870994
-1.791066
-2.106575
-0.873688
-0.481382
-3.284110
-4.241275
-2.970044
-3.854711
-0.794371
-1.461994

0.035228

0.033021

1.098272

0.623916

1.026773
-1.466472
-1.611573
-2.738046
-2.870122
-2.576760
-3.681363
-1.423059
-2.350202
-1.244245
-0.616613
-1.163999
-0.480682
-2.105590
-0.773380
-2.284921
-3.327511
-1.916721
-2.297309

0.078620
-0.256410
-0.912325
-1.275237
-2.022316
-0.101279
-0.234368

1.567265

0.919462

1.657978

2.557177

S188



H -0.158464 0.592848

35

1 + 5a-CH3-2-F-3-CF;-CsH;

C -0.014518 -0.004947
H 0.434460 -0.858740
C -0.142909 1.315321
C -0.841356 2.045690
H -1.180256 3.071403
C 0.127908 1.860306
C 0.740374 0.411932
C 0.488669 -0.590156
H -0.559951 -0.676649
H 0.829276 -1.583390
H 1.053572 -0.303476
C 2.260321 0.393207
H 2.788273 0.767035
H 2.581238 -0.640138
H 2.592813 0.967849
C 1.167780 2.988061
H 0.654519 3.949692
H 1.781608 2.867741
H 1.841118 3.046236
C -0.674936 1.963018
H -0.023946 1.819435
H -1.113958 2.961809
H -1.487304 1.239936
C -1.949884 1.045297
C -1.488519 -0.184369
C -2.209002 -1.475832
F -1.557741 -2.395851
F -3.439691 -1.355893
F -2.337379 -2.012786
F -3.156279 1.413654
C 1.043156 1.946385
H 1.832015 2.339284
H 1.488398 1.210131
H 0.678312 2.772890
H -0.891894 1.138089
35

1 + 5a-CH;-3-F-2-CF;-CsH; TS

C -0.078519 -0.063284
H 0.497337 -0.879923
C -0.018433 1.368496
C -0.876440 2.009896
H -1.093135 3.073888
C 0.453878 1.829049
C 0.947845 0.516761
C 0.339506 -0.605453
H -0.749762 -0.592671
H 0.660183 -1.577601
H 0.680934 -0.525427
C 2.402576 0.234215
H 2.896734 -0.060459
H 2.520034 -0.602311
H 2.953581 1.087143
C 1.357856 3.039494
H 0.759084 3.939594
H 1.925639 3.200830
H 2.071114 2.966821
C -0.520233 2.101830
H 0.040663 2.173975
H -1.035957 3.053606
H -1.272011 1.328155
C -1.861631 1.046341
C -1.335319 -0.198045
F -1.916237 -1.359725
C -3.167586 1.268176
F -3.317296 2.547981
F -4.201727 0.973260
F -3.331514 0.510297
C 1.304416 1.948382
H 2.140804 1.688272
H 1.523418 1.556739
H 1.244044 3.036065
H -0.694666 1.415226

W
W

1.975045

0.019130
-0.492429
-0.796510

0.385226

0.232740

1.616528

1.335313

2.470023

2.748847

2.166658

3.361336

1.105788

1.986651

0.949469

0.245828

1.694182

1.779335

2.590981

0.844363

2.924325

3.789897

3.003714

2.995821

0.594188

0.378820

0.432766

1.168279

0.941286
-0.797514

1.004247
-1.518017
-0.888272
-2.192835
-2.133146
-1.571665

-0.292480
-0.708708
-0.752335
0.324381
0.339742
1.959287
1.795766
2.607111
2.628680
2.225711
3.647830
1.478225
2.412782
0.785480
1.091344
1.776748
1.613984
2.700697
0.962857
3.096396
4.036167
2.949388
3.225959
0.613638
0.261245
0.566516
1.282229
1.659767
0.476167
2.385644
-1.226222
-0.587831
-2.221970
-1.305471
-1.623185

S189



1 + 5a-CH;-3-F-2-CF;-CsH;
0.023783
-0.842253
0.027483
1.393805
1.782605
2.367054
1.400188
1.796296
1.874441
1.046846
2.756292
1.292870
2.242672
0.534930
1.033921
2.968112
3.630263
3.574873
2.235645
3.567606
4.250106
4.120942
3.288499
1.015786
0.208295
-0.328965
1.458996
2.790350
0.905917
1.130686
-0.234436
0.324958
-1.295484
-0.022057
-0.733606

TETTETOQOTMHTQOTOOQONIOITIQOIITIQINITIZIQOZETEZIOQOT OO T 0

35

-0.028335
0.556578
-1.555821
-1.748635
-2.767449
-0.738219
0.502337
1.790408
1.666047
2.564241
2.165309
0.906386
1.327073
1.686831
0.097037
-1.378287
-2.195038
-0.653601
-1.792203
-0.390697
0.280833
-1.300995
0.083032
-1.139787
-0.121682
0.764439
-1.635811
-1.824587
-2.833002
-0.806117
-2.088508
-1.620616
-1.961569
-3.160882
-2.019569

1 + 5b-CH;-1-F-5a-CF5-CsH; TS

-0.011139
0.234433
1.033083
0.086984
0.530106

-1.411534

-1.321409

-2.511673

-2.980386

-2.217710

-3.273269

-0.641087

-1.382503

-0.307814
0.205060

-0.916731

-0.300831

-1.795295

-0.363123

-2.635182

-3.477325

-2.457383

-2.946635

-0.792374

-0.863249

-1.571620

-1.405030
1.942930
1.485732
2.183803
3.144164
2.019810
1.461183
2.598414
2.712742

TETCZOQORTTHOIIDIOOQNITNIQINITITIOQOZITIEIQEZIZITOOO0TOO IO

35
1 + 5b-CHj;-1-F-5a-CF5-CsH;
C -0.012166

0.119089
-0.447906
0.410507
1.080628
1.457475
-0.673193
-1.282063
-1.191010
-0.211304
-1.454873
-1.914002
-2.626531
-3.413210
-2.743462
-2.817801
-1.339524
-0.667047
-1.591860
-2.257840
0.165705
-0.503915
0.769462
0.826586
1.838281
1.231986
1.488322
2.645692
-0.725074
-1.432278
-1.581492
-0.272484
1.488956
2.265930
1.926190
1.024280

-0.025431

0.112912
0.426073
0.403210
-0.318851
-0.374211
0.393789
0.672965
-0.068231
-1.148164
0.121845
0.294378
2.150918
2492113
2.259737
2.826825
1.655689
1.356233
2.204406
2.343133
-0.496754
0.031430
-0.741058
-1.436161
-1.668323
-1.380611
-2.208439
-2.990165
-3.046174
-3.271271
-3.986044
1.807839
2.608729
2.037335
1.832651
-0.228361

-0.068635
-0.958761
1.004126
1.982321
3.192368
2.298564
1.023648
0.080781
0.055557
-0.938785
0.398908
0.826559
1.013521
-0.207451
1.474830
3.571728
4.174547
4.175043
3.406759
2.618744
2.835709
3.513056
1.814382
1.214039
-0.043333
-0.818327
1.587579
1.479703
2.511435
0.469769
1.881600
0.442967
-0.066741
1.256277
-0.260869

0.059827
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35

1+ 5b-CH;-3-CF5-CsH3 TS
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35

1 + 5b-CH;-3-CF5-CsH;

C
H
C

-0.333752
-0.815961
0.069591
-0.246022
1.595073
1.515091
2.379674
2.207778
2.168741
3.440783
1.945626
2.992658
1.866559
1.361108
2.197632
1.676534
3.242796
2.176311
2.440483
3.488301
2.381677
2.133760
-0.181727
-0.214618
-0.295409
-0.223994
-0.898486
0.160113
-1.139562
-1.918052
-2.311349
-2.453801
-2.718033
-2.883278

-0.087476
-0.392837
0.840697
0.916923
1.564727
2.090686
1.482625
0.630378
-0.054789
0.039733
1.276702
2.206620
2.994426
1.523957
2.686520
3.464040
3.709810
4.222309
3.573230
1.831458
2.380033
2.173619
0.777283
-0.290864
-0.906942
-2.171506
-3.251167
-2.358085
-2.213438
-0.639708
1.804661
0.213851
-0.764622
0.859116
0.096340

-0.111972
0.243664
0.950661

0.994688
-1.157192
-2.235232
-3.539988
-1.879186
-0.282597

0.373820
-0.032580

1.446910

0.255887

0.399870

0.171567

1.482512

0.135762
-2.536778
-3.470860
-2.786817
-1.921398
-2.468368
-2.191081
-3.559978
-2.153507
-1.838552
-0.510412

0.132450
-2.542345
-1.137468
-1.579266

0.119772
-1.894509
-1.185499
-0.885683
-2.188749
-0.507308

0.038225
-0.096733
1.139307
0.786975
1.304072
-1.087544
-1.486283
-2.739061
-2.811866
-2.787706
-3.625687
-1.271786
-2.027945
-1.394480
-0.298468
-0.447795
-0.031368
-1.207066
0.345395
-1.890632
-2.840613
-1.349238
-2.128830
0.197873
-0.249099
-1.027249
-0.255326
-1.619189
-1.999833
-0.009830
1.128249
2.530266
2.594682
3.305448
2.727374

0.049481
-0.405722
0.418399

0.271848
0.789915
0.095587
0.387288
0.363775
0.367308
-0.722072
-1.716862
-0.756049
-0.487691
1.674841
1.890911
1.543894
2.549572
1.628221
1.848148
1.436558
2.517947
-0.786906
-0.656091
-0.740728
-1.781227
-1.351561
-1.374952
-2.241083
-2.171450
2.324982
3.006047
2.751723
2.768169
0.378403
-0.651840
0.510508
1.013516

-0.022532
-1.054339
0.434107
1.900169
2.599038
1.403740
0.197483
0.169899
1.012462
-0.747401
0.196677
-1.118057
-1.226809
-1.961953
-1.210098
1.387809
2.366810
1.156295
0.648561
2.659485
2.616020
3.544583
2.795870
2.247088
1.066620
1.019232
1.242810
-0.171100
1.954255
3.249901
-0.067068
0.212089
0.690059
0.630330
-0.855477

-0.038778
-0.965198
1.024628
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-0.103341

0.262320
-1.070478
-1.075842
-2.464122
-2.968309
-2.375970
-3.106330
-0.502244
-1.111523
-0.517576

0.524616
-0.504057
-0.503845
-1.125572

0.516497
-2.448682
-3.114173
-2.340795
-2.938291
-0.800246
-0.793653
-1.327008
-0.331621
-2.169121
-1.984574
-1.262665

1.379517

2.092315

1.732446

2.716894

2.726262

1.053486
1.509902
-0.161856
-0.880402
-0.981634
-0.020135
-1.395949
-1.650353
-2.305699
-2.966001
-2.708872
-2.360571
-1.032983
-0.460194
-1.917406
-1.371150
0.318197
-0.528243
0.867398
0.976960
1.995481
1.397298
1.945230
2.188189
1.098247
3.099821
2.943042
-0.478823
1.313630
2.224301
1.600134
0.782610

1.965244
2.886645
2.219987
0.790066
0.149602
0.064139
-0.858314
0.729167
0.806107
1.428053
-0.209981
1.167830
3.350762
4.282096
3.511721
3.170789
2.690957
2.879713
3.631144
1.974323
1.001437
-0.188061
-1.458954
-2.334905
-2.078140
-1.282620
1.245038
1.472429
0.564873
0.084069
1.414594
-0.149148
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