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Table S1: Correlation coefficients of alkene IEs vs HOMO energies and EAs vs

LUMO energies. Data are taken from Table S2.

No. | Method Correlation coefficient (r) Evaluation of r
IE vs. HOMO | EA vs. LUMO
1 |STO-3G -0.492 -0.626 Poor for both
2 132167 -0.930 -0.882 Excellent for HOMO, near
excellent for LUMO
3 16-31G* -0.947 -0.971 Excellent for both
4 16-31G** -0.963 -0.968 Excellent for both
5 16-31+G* -0.961 -0.464 Excellent for HOMO
6 |6-311G* -0.959 -0.901 Excellent for both
7 16-311+G* -0.960 -0.563 Excellent for HOMO
8 |PM3 -0.760 -0.420 Good for HOMO
9 [IMNDO -0.827 -0.241 Good for HOMO
10 |DFT -0.873 -0.800 Good for HOMO
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Table S2: Alkene IEs, HOMO energies, EAs, and LUMO energies.

5T0-3G 3-216"" 6-31G* 6-31G** 6-31+G* 6-311G* 6-311+G* PM3 MNDO DFT

X X y y y y X X X x x x X x y y aa aa 7 z
No. Alkene IE EA HOMO LUMO HOMO' LUMO' HOMO' LUMO' HOMO LUMO HOMO LUMO HOMO LUMO HOMO LUMO HOMO' LUMO' HOMO LUMO HOMO LUMO
1 1052 | -178 | 910 | 891 | -1033 | s.08 | -1019 [ 500 | -1019 | 498 | -1030 [ 250 | -1030 | 456 | 1034 [ 228 | -1046 | 123 | -1017 132 716 | 0.60
2 [ 974 | 199 | 861 | 900 | -083 | 531 | 972 | s2s | 971 | s23 | -e81 | 237 | 982 | 445 | 984 | 198 | -1010| 118 -9.97 112 -6.66 | 0.66
3 9.45 | -1.73 | -849 | 9.07 | 971 | s08 | -9065 | 499 | 968 | 516 | 979 | 215 | 980 | 417 | 9.8 | 18 | -1023| 119 -9.96 115 668 | 066
4 siMe, | 980 | -115 | -854 | 882 | -1001 | 439 | 992 | 430 [ 092 [ 429 [ -1001 | 140 [ -1004 | 34 986 | 096 | -1005 1.07 -6.89 | 0.14
5[ 963 | 190 | -8s6 | 900 | -979 | 522 | 970 | sa2 | 970 | sa1 | 979 | 232 | 981 | 426 | 983 | 198 | -1015 | 118 -9.94 112 -6.63 | 067
6 -\ | 940 | 1.78| 846 | 895 | 969 | 508 | 959 | 492 | 964 | 499 | 978 | 212 | 975 | 408 | 976 | 185 | 1000 | 120 9.96 111 661 | 0.66
7 [ “—SiMes| 9.00 | 172 | 797 | 907 | 972 | 502 | 960 | 489 | 920 | 496 | 932 | 140 | 933 | 372 929 | 072 -9.58 1.29 -6.60 | 066
8 953 | 219 | 852 | 901 | -977 | s24 | 970 | sas | 969 | sa3 | 979 | 217 | -981 | 433 | 98 | 194 | -1026 | 117 -9.96 113 -6.71 | 079
) &5 912 | 222 | -813 | 904 | 936 | s25 | 926 | 518 | 927 | 547 | 936 | 220 | 938 | 425 | 938 | 192 | 967 | 111 9.79 0.93 627 | 083
10~ 912 [ 20| 813 | 904 | 934 | 524 | 925 | 516 | 927 | 545 | 937 | 234 | 939 | 454 | 939 | 198 | 965 [ 111 9.78 0.93 622 | 071
u =< 868 | 224| 778 | 901 | 893 | s12 | -88 | so01 | 897 | 545 | 906 | 223 | 908 | 419 | 907 | 192 | 940 [ 106 9.63 0.77 614 | 103
12 [>== 827 | -227| 739 | 8o1 | 878 | 546 | 870 | 536 | 868 | 537 | 874 | 229 | 878 | 413 | 877 | 192 | 910 | 102 -9.49 0.62 578 | 107
B[ Vg, 9.07 | 224 | 740 | 919 | 927 | s52 | 911 | s51 | 909 | s49 | 924 | 238 | 931 | 436 | 926 | 198 | 946 [ 133 9.22 1.30 583 | 116
1 Nopc 9.85 | -119 | 986 | 447 | 992 | 439 | 986 | 447 | 986 | 447 | -1000 | 206 | -995 | 422 | -1002 | 187 | 995 | 058 | -1008 0.50 673 | -0.32
5 952 | -192| 852 | 900 | -974 | s08 | 962 | 498 | 967 | 516 | 977 | 228 | 978 | 431 | 980 | 196 | -1003| 117 -9.94 112 -6.62 | 068
6 9.48 -1.84 -8.51 9.00 -9.75 5.21 -9.66 5.11 -9.66 5.09 -9.75 211 -9.76 4.25 -9.78 193 -10.11 117 -9.97 113 -6.61 0.68
7 N 1056 | -1.91 | -1030 [ 5.4 | -1057 | so1 | -1030 | sa5 | -1031 | sa1 | -1051 | 231 | -1045 | as8 | -1055 | 208 | 1060 [ 071 | -1018 0.67 714 | 055
18 /=/ 4

L 1038 | -1.84 | -802 | 842 | -1075 | 484 | -1037 | 516 | -1037 | 513 | -1066 | 224 | -1063 | 470 | -1069 [ 208 | -1054 | 021 | -1019 0.02 710 | 040
WESN. | 1044 218 802 | 843 | 1075 | 489 | -1038 | 526 | -1038 | 523 | -1067 | 199 | -1053 [ 425 | -1070 [ 180 | -1054 | 023 | -1018 0.04 709 | 049
20 2

=<F 1069 | -239 | -836 | 849 | -1090 | so7 | -1048 | sso | 1049 | s.48 | 1073 | 214 | -1065 | 472 | 1076 | 200 | 1076 [ 023 | 1045 | -001 | 720 | 061
21 <'

L=~ |1054|-245| 787 | 819 | -1103 | 487 | 1052 | 552 | -1053 | sso | -1085 | 197 | -1072 | 462 | 1088 | 1.87 | -1068 | -025 | -1046 | -062 720 | 047
2=’

i ¢ |1056] 300 769 | 795 | -11.20 | 482 | -1066 | 581 | -1066 | 581 | -11.04 | 189 | -1088 | 562 | -11.06 [ 188 | -1081 | 069 | 1074 | -126 727 | o048
23

8.80 | -151| 801 | 904 | 010 | 495 | 911 | 483 | 911 | 484 | 040 | 208 | 942 | 415 | 942 | 18 | 980 | 113 -9.78 091 649 | 073
24N 1000 -128 | 909 [ 7.81 | -1026 | 435 | -1014 | 437 | 1014 | 435 | -1022 | 229 | -1025 | 399 [ -1026 | 198 | -9.84 | 070 | -1039 059 -7.15 | 0.00
25 3 CT

L 991 | 080 | 920 | 685 | -1021 | 370 | 1008 | 379 | -1009 | 377 | -1015 | 212 | -1021 | 3.46 | -1018 | 1.88 | 952 | 026 -9.78 0.03 717 | o051
266177 N | 993|111 -916 | 690 | 1019 | 3.80 | -1008 | 392 | -1008 | 390 | 1015 | 204 | -1020 [ 363 | -1018 | 177 | -9.49 | 029 | -1049 038 715 | 039
27 =<LI

ol 1016 | 076 | 937 | 697 | -1035 | 378 | -1023 | 386 | -1023 | 3.85 | 1029 | 200 | -1034 | 351 | 1032 | 187 | 974 | 033 9.84 0.14 730 | 041
28 :"'

L7 e | 975 | 059 | 937 | 614 | -1024 | 326 | 1012 | 343 | 2012 | 342 | 1017 [ 182 | -1023 | 316 | 1019 [ 170 | 938 | -004 | 969 038 | 723 | 078
29 P s=c"

o o | 958 | 030 049 | 547 | 1025 [ 282 | 1012 | 305 | -1013 | 305 | -1027 | 175 | -1023 | 2.8¢ | -1018 | 171 | 922 | 032 | -961 076 | -727 | -107
30 =<(‘I

o 1021|151 | 898 | 763 | -1058 | 438 | -1035 | 461 | 1035 | 459 | -1048 | 208 | -1048 | 425 | 1051 | 193 | 1014 | 028 | -1014 0.05 730 | 0.08
31 <*
L7~ ~ci | 980 | 17| 900 | 673 | 1041 | 380 | 1020 | 410 | -1020 | 409 | -1031| 194 | 1034 | 383 | -1033 | 182 | 968 | -000 | -9.89 047 | 723 | 037
2 [Ty=gF
- F | 993 |-132| 872 | 663 | -1060 | 389 | 1028 | 445 | -1028 | 445 | -1045 | 177 | -1043 | 398 | -1047 | 175 | 976 | 046 | 1000 | -096 | -7.25 | -0.28
33 + pey—
F> <F 1026 | 197 | 829 | 721 | -1088 | 432 | -1044 | 506 | -1044 | 506 | -1069 | 1.85 | -1062 | 460 | -1071 | 181 | 1018 | -057 | -1034 | -110 7.26 | 0.08
& =< 9.24 | 219 | -823 | 900 | 948 | 535 | 939 | s28 | 938 | 527 | 948 | 237 | 949 | 417 | 950 | 195 | 980 [ 112 9.80 0.99 625 | 064
HE 11.00 [ -052 | -1044 | 6.05 | -11.29 | 288 | -11.21| 285 | 137 | 254 | -1118 | 142 | -11.26 | 236 1059 | 119 | 1100 | 020 | -829 | -1.57
36 [ Nsi0en,] 1016 [ 111 | -881 | 858 | 998 | 457 | -1006 | 430 | -1006 | 429 | -1017 | 164 | 1007 | 394 982 | o088 | -104s 079 -6.98 | -0.17
37 [ N—ci 1034 113 | 926 | 7.40 | -1046 | 400 | -1035 | 412 | -1035 | 410 | -1044 | 224 | -1047 | 369 | -1047 | 185 | 1031 o053 | -1048 021 7.24 | 0.06
38 [ Noome| 1074 | -0.49 | 886 | 642 | -1077 | 304 | 1070 | 315 | -1070 | 3.4 | 1082 | 203 | 1079 | 295 | -1085 | 182 | 1106 | -011 | -1076 0.16 767 | -1.24
39 =<
N 1037 -0.17 | 897 | 652 | -1036 | 294 | -1038 | 291 | 1044 | 310 | -1058 | 1.82 | -1049 | 265 | -1061 | 162 | <1050 [ -015 | -1043 | -004 | 739 | 127

40 =<
coome | 10.06 | -038 | 862 | 664 | -1022 | 313 | 1015 | 321 | 1029 | 333 | -1031 | 207 | -1029 | 314 | 1032 | 184 | -1052 | o008 | -1046 | -006 | 717 | -1.13
AN, 990 | -117| -786 | 827 | 987 | 442 | 971 | 444 | 991 | 421 | 997 | 197 | 996 | 390 | -1000 | 181 | -1044 [ -006 | -1009 0.53 -6.69 | 0.19
2 -~—g; | 1018 060 | 828 | 7.79 | 1026 | 418 | -10.02 | 3.70 | -10.18 | 3.45 | -10.26 | 187 | -10.26 | 3.20 | -10.29 | 176 | -1049 | 021 | -1032 0.10 693 | 0.16

43 =<
= 958 | -131| 771 | 834 | -957 | 446 | 943 | 443 | 971 | 434 978 | 200 | -977 | 400 | 980 | 18 | -1018 | -007 | -9.65 041 -6.43 | 026
Correlation coefficient (r) 0.492 | -0.626 | -0.930 | -0.882 | 0.947 | -0.971 | -0.963 | -0.968 | -0.961 | 0.464 | -0.959 | -0.901 | -0.960 | -0.563 | -0.760 | -0.420 | 0.827 | -0241 | -0.873 | -0.800
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Figure S1: Alkene IEs vs HOMO energies calculated by ab initio at HF/3-21G" level;

data are from Table S2.
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Figure S2: Alkene EAs vs LUMO energies calculated by ab initio at HF/3-21G"

level; data are from Table S2.
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Figure S3: Alkene IEs vs HOMO energies calculated by ab initio at HF/6-31+G*

level; data are from Table S2.
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Figure S4: Alkene EAs vs LUMO energies calculated by ab initio at HF/6-31+G*

level; data are from Table S2.
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Figure S5: Alkene IEs vs HOMO energies calculated by ab initio at HF/6-311G*

level; data are from Table S2.
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Figure S6: Alkene EAs vs LUMO energies calculated by ab initio at HF/6-311G*

level; data are from Table S2.
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Figure S7: Alkene IEs vs HOMO energies calculated by ab initio at HF/6-311+G*

level; data are from Table S2.
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Figure S8: Alkene EAs vs LUMO energies calculated by ab initio at HF/6-311+G*

level; data are from Table S2.
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Figure S9: Alkene IEs vs HOMO energies calculated by PM3; data are from Table

S2.
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Figure S10: Alkene EAs vs LUMO energies calculated by PM3; data are from Table
S2.
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Figure S11: Alkene IEs vs HOMO energies calculated MNDO; data are from Table

S2.
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Figure S12: Alkene EAs vs LUMO energies calculated by MNDO; data are from

Table S2.
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Figure S13: Alkene IEs vs HOMO energies calculated DFT (B3LYP/6-31G*); data

are from Table S2.
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Figure S14: Alkene EAs vs LUMO energies calculated by DFT (B3LYP/6-31G*); data

are from Table S2.
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