THE JOURNAL OF

PHYSICAL CHEMISTRY

J. Phys. Chem. B, 1998, 102(4), 664-670, DOI:10.1021/jp970592¢

Terms & Conditions

Electronic Supporting Information files are available without a subscription to ACS Web Editions. The American Chemical
Society holds a copyright ownership interest in any copyrightable Supporting Information. Files available from the ACS
website may be downloaded for personal use only. Users are not otherwise permitted to reproduce, republish,
redistribute, or sell any Supporting Information from the ACS website, either in whole or in part, in either machine-
readable form or any other form without permission from the American Chemical Society. For permission to reproduce,
republish and redistribute this material, requesters must process their own requests via the RightsLink permission
system. Information about how to use the RightsLink permission system can be found at
http://pubs.acs.org/page/copyright/permissions.html

ACS Publications

g MOST TRUSTED. MOST CITED. MOST READ. Copyright © 1998 American Chemical Society



http://dx.doi.org/10.1021/issn.1520-6106
http://dx.doi.org/10.1021/jp970592g
http://pubs.acs.org/page/copyright/permissions.html
http://pubs.acs.org/

Table I: Calculatedp vector components along the dipole moments for monosubstituted benzenes (x10* esu) @‘X

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X AM1 PM3 AMI M3 AMI1 geometry PM3-geometry exptl.
PECI=8  PECI=20 | PECI=8  PECI=20 Cl=44 CE=1010 | Cl=44  CI=1010

H 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00*
CH, 0.01 0.04 0.05 0.20 0.27 0.25 0.35 0.45 0.34 0.45 <0.20*
OH 0.03 0.13 0.01 0.12 0.67 0.85 0.16 0.22 0.16 0.22 <0.20*
SH 1.44 1.59 1.29 1.30 1.86 0.87 0.54 0.54 0.46 0.48 <0.20*
OMe 0.05 0.45 0.07 0.02 0.90 1.03 0.10 0.09 0.09 0.13 <0.20*
SMe 0.19 0.54 0.79 0.74 3.55 1.37 0.33 0.47 0.26 0.45 <0.20*
NH, 0.11 0.01 0.27 0.23 0.99 1.30 0.18 0.12 0.01 0.07 0.55*
NMe, 0.85 0.44 1.05 0.91 1.70 1.81 0.59 0.62 0.29 0.30 1.10°
julolidine | 2.23 0.75 1.66 1.30 2.28 1.36 2.81 2.49 1.02 0.82 1.30°
F 0.03 0.07 0.00 0.06 0.38 0.18 0.18 0.31 0.18 0.31 <0.20*
cl 0.14 0.40 0.57 0.31 0.53 1.33 - - - - <0.20*
Br 0.22 0.68 0.01 0.73 0.49 0.35 - - - - <0.20*
I 0.20 0.84 1.22 0.19 0.51 0.86 - - - - <0.20*
SO,CH, | 029 0.39 0.69 1.26 0.08 0.23 2.61 1.49 2.86 1.61 <0.20°




Table I: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)

X AM1 PM3 AMI PM3 AMI geometry PM3-geometry exptl.

PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 Cl=1010 | CI=44 CI=1010
SOF 0.73 0.08 0.03 0.75 0.02 0.22 0.96 0.86 1.05 0.99 0.30*
CN 1.09 0.04 0.82 0.06 0.23 0.17 0.66 0.31 0.67 0.32 0.36
CHO 0.82 0.09 0.40 0.15 1.24 1.06 1.68 0.75 1.52 0.66 0.80*
COCF, 1.48 0.94 1.41 0.68 0.66 0.66 2.53 1.72 2.26 1.54 1.30°
NO 1.62 0.68 1.27 0.12 0.35 0.37 3.02 1.98 3.33 2,13 1.70°
NO, 0.03 0.29 0.19 0.17 0.03 0.08 2.06 1.62 223 1.78 1.90*
C,H(CN), 0.48 0.96 0.67 0.80 4.03 3.43 0.26 1.14 0.06 0.82 3.10°

- experimental values measured in:

* neat

b p-dioxane




Y

Table IT: Calculated B vector components along the dipole moments (%107 esu) for disubstituted benzenes; x_@/
numbers in parenthesis refer to SCRF calculations, the solvent is indicated in the last column

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AMI PM3 AMI PM3 AMI geometry PM3-geometry exptlil.
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | CI=44 CI=1010

SO,Me OH 0.24 0.15 0.57 1.10 1.19 1.08 0.66 1.18 1.42 1.19 1.30°
CN Me 0.80 0.23 1.13 0.30 0.82 0.75 1.42 0.96 1.41 0.92 0.70*
CN Cl 0.12 0.44 0.34 0.21 1.16 2.70 - - - - 0.80°
CN Br 0.17 0.80 0.30 1.25 1.08 0.95 - - - - 1.10°
CN OPh 1.03 1.41 0.84 0.74 3.60 4.74 0.91 1.47 0.99 1.41 1.20°
CN OMe 1.18 0.23 0.82 0.37 2.94 | 2.86 1.20 1.38 1.21 1.37 1.90°
CN SMe 4.76 4,61 3.14 2.67 11.13 8.13 1.54 1.28 1.32 0.97 2.80°
CN NH, 1.35 0.40 2.12 1.42 2.99 438 2.28 2.40 2.17 222 3.10°
CN NMe, 2.15 1.81 4.60 3.99 4.54 5.66 3.82 3.52 3.53 3.21 5.00°
CHO Me 1.03 0.50 0.53 0.08 2.68 2.30 2.49 1.46 2.25 1.30 1.70*
CHO OPh 1.69 1.25 1.44 1.03 3.04 3.60 1.82 1.64 1.63 1.41 1.90*
CHO OMe 1.47 0.97 1.33 0.59 3.21 3.11 3.10 2.27 2.88 2.11 2.20*
CHO SMe 8.03 6.49 5.73 411 9.03 470 341 2.71 291 2.24 2.60*
CHO NMe, 426 3.34 6.24 5.51 9.78 10.44 4,76 426 4.07 3.65 6.30°

. "N




Table I1: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-S0S)
X Y AML PM3 AMI PM3 AM1 geometry PM3-geometry exptl.
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 ~ CI=1010 | CI=44  CI=1010
iSO,C;F, | OMe (i'%‘) 173 | 220 | 120 | 013 | 122 | 010 015 | 023 048 | 330°
COCF, | OMe | 275 s | 271 | 195 | 251 | 201 3.6 3.20 334 295 | 3.60°
CocF, | omn | em 25l | 414 | 149 | 961 | 660 493 370 370 247 | 3.60°
COCF, | NMe, | 698 s | 882 | 79 | 050 | 148 6.76 6.38 4.62 439 | 10.00°
NO e, | 646 | 475 | 88 | 746 | 4l 4.73 7.61 7.12 7.53 601 | 12.00°
NO, Me 032 | o4 | 052 | o020 | 085 [ 077 3.14 2.6 337 285 | 2.10°
NO, Br 238 | o016 | 208 | o7 | 104 | 090 - - i ] 3,30°
NO, OH 3s | o043 | oes | o031 | 195 | 188 320 274 353 304 | 3.00°
NO, oph | 501 52 | 210 | o7 | 526 | 525 7.41 3,66 552 387 | 4.00°
NO, e | osz | os7 | 12 | os9 | 302 | 281 3.49 327 3.84 357 | 5.10°
NO, ote | 95 | 702 | 643 | 480 | 1228 | 836 4.08 2.95 3.9 278 | 6.10°
NO, NH, | 586 | 480 | sas | 467 | 745 9.75 6.49 6.08 410 432 | 7.60°
NO, NH, é'g;) 156 | 365 | 275 | 345 | 433 5,50 5.04 555 493 | 9.20°
NO, NMe, (‘;'g) 339 | 607 | s07 | 569 | 597 6.95 6.52 6.72 629 | 12.00°
NO, CN 0.5 003 | 012 | o4s | 003 | 029 232 226 2.52 240 | 0.60°




Table II: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AM1 PM3 AMI PM3 AM1 geometry PM3-geometry exptl.
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | C=44 CI=1010

NO, cEo | o022 | o025 | o021 | 024 | 034 | o023 0.75 0.69 0.92 084 | 0.20°
CHC(CN), | oMe | 328 337 | 316 | 310 | 982 | 77 2.73 3.80 2.30 324 | 9.80°
CHC(CN), | NMe, ({164(37) 810 | 1001 | 946 | 2601 | 2440 | 653 7.44 5.08 598 | 32.00°
CHC(CN), | julolidine (12%) 1118 | 927 | 1012 | 2085 | 2278 | 914 1018 | 572 637 | 44.00°
cCN), | NH (187'8;8) 033 | 639 | 714 | 558 | 265 7.63 8.83 3.54 4390 | 39.00°
CCN), | NMe, é‘l’gg) 1252 | 850 | 936 | 1767 | 2066 | 1011 | 1196 | 496 633 | 50.00°
C,CN), | julotidine é;‘ gf) 1617 | 781 | 883 | 2523 | 2044 | 1396 | 1580 [ 610 763 | 60.00°
NO, oMe | 031 0.1 035 | 045 | 058 | 089 2.15 1.83 0.45 049 | L.00*
NO, oBr | 097 | 047 | 049 | o021 | 193 | 149 - i - - 0.40°
NO, o0H | 006 | 017 | 052 | o042 | 098 | 177 179 1.50 0.62 042 | 1200
NO, | o-OMe | 013 020 | 006 | o011 | ose | oe2 1.82 1.49 2.00 1.66 | 140"
NO, oNH, | 068 | 079 | 049 | oot | 112 | 260 2.42 2.04 2.43 204 | 2.50°
NO, oCN | 005 | o026 | o007 | oo1 | 003 | o031 2.09 1.51 1.45 110 | 120°




Table II: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AM1 PM3 AMI PM3 AMI geometry PM3-geometry exptl.
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | CI=44 C1010
NO, 0-CHO 0.78 0.04 0.60 0.01 0.18 0.21 2.55 1.83 2,03 1.48 0.80°
NO, m-Me 0.20 0.34 0.07 0.14 0.09 0.14 237 1.95 2.55 2.11 1.50*
NO, m-Br 0.76 0.24 0.59 0.62 0.41 0.37 - - - - 1.00°
NO, m-OH 0.05 0.01 0.06 0.22 0.31 0.19 2.18 1.75 2,36 1.91 0.80°
NO, m-OMe 0.24 0.29 0.08 0.02 0.31 0.46 2.28 1.95 2.47 2.10 1.60°
NO, m-NH, 0.93 0.78 1.52 0.92 0.79 0.80 2.74 2.30 2.68 2.24 1.90°
NO, m-CN 0.33 0.19 0.41 0.36 0.29 0.25 1.15 0.90 1.27 1.02 0.80°
NO, m-CHO 0.50 0.12 0.02 0.56 0.06 0.51 1.61 1.47 1.55 1.02 1.70°
- experimental values measured in:

* neat

® p-dioxane

° CHCY,

4 Acetone

° CH,Cl,




Table II:  Calculated B vector components along the dipole moments (x10* esu) for heteraromatic and polysubstituted benzenes;
the number in parenthesis refers to a SCRF calculations in acetone. 4 ©_N02

5 6
VAMP (PECI-SOS) MOPAC (TDHF) CNDOIS (SCI-SOS)
Substitution AMI PM3 AMI PM3 AM1 geometry PM3-geometry | SXPt
PECI=§ PECI=20 | PECI=8 PECI=20 Cl=44  CI=1010 | Cl=44 CI=1010
3.aza 4-NH, é'gg) 1.63 1.56 1.04 1.60 2.03 391 3.82 422 400 | 3.70°
2-aza 4-OMe 131 0.40 0.77 0.10 229 2.00 278 247 232 | 211 | 220
3-Me 4-NH, 1.97 246 337 3.10 4.99 6.25 6.16 5.68 621 ss8 | 8700
2-Cl 4-NH, 0.99 0.68 4.03 252 1.14 1.41 i i A i 6.80°
3.0Me 4-NH, | 276 2.67 5.16 4,00 771 9.36 6.82 6.32 6.78 616 | 8.70°
2-F 4-OMe 0.61 0.79 0.77 0.42 3.20 3.03 287 270 3.15 292 | 2.50°
2,5-F 4-OMe 1.18 1.03 0.68 0.38 351 277 3.39 2.99 2.85 261 | 2.60°
2,3,5,6-F 4-OMe 0.78 0.79 0.50 0.02 3.24 2.14 3.07 2.66 1.79 1.68 1.70°
- experimental values measured in:

® p-dioxane

4 Acetone




Calculated P vector components along the dipole moments (%107 esu) for mono- and disubstitued stilbenes;

Table IV: v
‘ numbers in parenthesis refer to SCRF calculations, the solvent is indicated in the last column. x
n
VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AM1 PM3 AML e AMI geometry PM3-geometry exptl.
PECI=8 PECI=20 | PECI=8 PECI=20 C=44  CI=1010 | cl=44 CI=1010
q | Hewans) | 001 0.00 0.01 0.01 0.00 0.00 0.00 0.00 000 | o000 | 0.0
2| H@s | 036 0.31 0.12 0.16 0.03 0.13 1.01 0.37 121 028 | 0.00°
NH, H 6.93 3.84 3.46 1.43 4.40 2.86 6.20 5.26 540 | 443 | 740
NMe, | H 9.96 5.40 12.71 3.07 2604 | 1173 9.14 7.08 707 | s | 1000°
NO, H 9.79 5.86 8.22 4.50 6.60 5.66 aes | 1281 | 240 | 1539 | 1100
COCF, | OMe | 1957 12.39 16.00 8.82 3071 | 2624 257 | 1846 | 1588 | 1242 16.40°
CN oH 6.32 5.06 7.22 4.44 1.19 1.6 9.88 9.28 063 | 892 | 13.00°
oN | oMe (1842;7) 6.26 8.49 5.26 123 1.97 1120 | 1021 | 1080 | 972 | 19.00°
CN | NMe, égfg) s | zss | w07 | 4099 | 4707 o140 | 1708 | 1894 | 1480 | 3600
NO, | Me 12.85 7.68 10.89 6.19 874 753 - - . i 15.00°
11.90 14.00°
N02 Br (19.43) 6.50 1 1 .12 4.04 7.43 7-70 - - - - (1 8.00)°




Table IV: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AM1 PM3 AMI M3 AMI geometry PM3-geometry exptl.
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44  CI=1010 | CI=44 CI=1010

NOo, | oH | 1587 | 1013 14.10 8.95 590 | 540 2567 | 1890 | 2664 | 1960 | 17.00°
NO, | opn | 2325 | 1048 19.04 006 | 3607 | 3516 | 3335 | 2094 | 3421 | 2143 | 18.00°
17.47 28.00°

No, | oMe | e | 1132 15.26 9.46 so1 | 562 2713 | 2003 | 2748 | 2057 | G400y
no. | sme | 2610 | 1755 | 2150 1084 | 7.39 1.87 sa2s | 1787 | 2331 | 1694 | 28690

2 (46.18) ' ' : : : : ' : 94 | (34.00)°
NO, | NH, | 2586 | 1707 | 2098 328 | 1823 | 1406 | 3437 | 2594 | 2848 | 2110 | 4000°
27.04 73.00°

NO, | NMe, | gieg | 1722 | 2753 1831 | 6403 | 6297 | 3534 | 2616 | 3540 | 2665 | o300y
NO, | julolidine (2‘7”23;) 24,24 12.96 250 | 2612 | 1137 | 4206 | 3330 | 1672 | 1162 [ 96.00°
NO, | COOMe (j(l)f) 1.58 3.50 1.26 530 | 5.87 7.21 5.94 956 | 829 | 4.00°
NO, | CHO | 3.9 1.14 325 0.77 588 | 6.12 6.33 sa2 | 1m | 61 | 600
Br | OMe | 059 1.56 237 1.15 177 | 172 i ] . - 2.50°
20Me | 2'NO, éég) 1.61 173 0.82 986 | 0.90 6.46 436 | 281 | 149 | 440°
30Me | 2'NO, (8'(1’;) 0.49 1.18 0.43 498 | 332 0.48 0.20 101 | 078 | 1.60°




Table IV: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AMI PM3 AMI M3 AM]1 geometry PM3-geometry exptl,
PECI=§ PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | CI=44 CI=10 10
40Me | 2'NO, (;'3}) 0.82 0.62 0.71 1339 | 552 1.43 0.92 123 | 119 | 380
20Me | 3'NO, égg) 231 3.19 159 | 1007 | 929 526 430 | 508 | 432 | ss0°
30Me | 3'NO, é‘?,ﬁ) 225 4.09 2.63 393 | 797 6.88 500 | 627 | 375 | 4s0°
40Me | 3NO, | 7.96 4.19 6.85 360 | 19.66 | 17.22 ] - ] - 5.30°
20Me | 4NO, (199'7472) 6.91 8.64 5.72 330 | 232 2068 | 1564 | 2163 | 1651 | 22.00°
30Me | 4'NO, (}ggf) 7.92 11.25 631 | 1868 | 0507 | 2090 | 1561 | 2127 | 1614 | 21.00°
, 6.71 .
2B | 480, | qohe | 391 7.29 3.10 266 | 217 - . i . 12.00
, 7.46 .
3B | 480, | (ige | 357 7.67 2.92 440 | 289 . . . i 14.00
- experimental values measured in:
* neat 4 Acetone
® p-dioxane °CH,Cl,
°CHCl,  NMP




Table V: Calculated B vector components along the dipole moments (%10 esu) for heteroaromatic and 1
trisubstituted stilbenes X @ \
5 6 1 @ NO,
VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X | Substitution AM1 PM3 AMI PM3 AM1 geometry PM3-geometry exptl”
PECI=8 PECI=20 PECI=8 PECI=20 Cl=44 CI=1010 Cl=44 CI=1010

H 1-aza 9.19 5.57 7.38 3.11 10.22 3.06 15.17 11.06 13.63 9.43 490
Me 1-aza 10.95 5.69 10.38 497 7.20 12.53 20.00 15.44 17.55 12.96 15.00
OMe 1-aza 13.95 8.46 12.54 7.16 20.87 8.91 23.80 18.98 25.83 20.87 14.00

OMe 1'-aza 13.73 8.94 13.83 8.38 1.95 1.43 13.14 9.27 13.50 10.10 6.60
NH, 1,1'-azo 23.94 14.89 24.65 14.30 15.78 41.36 27.68 21.70 25.64 18.18 29.00
OMe 3-Me 18.17 11.51 15.99 9.98 17.07 13.81 28.18 20.89 28.68 21.30 26.00
OMe 3-OMe 19.60 13.21 12.16 7.45 5.00 21.30 27.68 21.22 25.53 18.29 23.00
OMe 3-F 16.09 10.09 13.96 8.30 8.26 7.59 25.01 18.24 25.76 18.84 18.00
OMe 2-OMe 15.16 9.99 14.50 9.57 32.32 12.90 24.52 18.23 27.52 21.35 32.00
OMe 1'-CN 14.11 7.25 10.92 488 15.50 10.10 15.77 9.76 14.57 8.02 21.00

Br 1'-CN 10.21 4,38 9.17 2.32 1.92 3.12 - - - - 8.00

Br | l-aza 1'CN 11.84 5.29 1.42 0.53 2.58 0.58 - - - - 2.10
OMe 2'-NO, 18.91 9.55 11.72 6.90 34,36 18.30 24.68 15.13 23.28 13.42 22.00

® measured in p-dioxane




Table VI: Calculated B vector components along the dipole moments (x10% esu) for 4,4'-substituted X vy X Y
biphenyls, polyphenyls and fluorenes; numbers in parenthesis refer to SCRF calculations @ @ @).@
n

in chloroform.
VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AM1 PM3 AML M3 AMI geometry PM3-geometry exptl
PECI=8 PECI=20 | PECI=8 PECI=20 C-44 ~ CI=1010 | CI=44 CI=1010
H — T o000 | 000 | ooo | o000 | 000 | 000 | 00 0.00 0.00 000 | 0.00°
CN H 0.85 os | o7 | 117 | 14 | 11 1.75 231 1.46 1.97 1.90°
COCH, =1 210 | 14 | 176 | 093 | 3% | 29 | 26 2.1 2.14 172 | 200
NO, T 2 | 277 | 339 | 16 | 228 | 175 | 93 6.13 9.25 586 | 4100
SO,CH,OH | NMe, (182'8877) 13 | 1060 | seo | 1530 | 445 | 401 2.69 331 160 | 13.00°
CN o | 306 | 330 | 348 | 282 | 558 | 452 3.20 371 2.68 316 | 630°
coch, | ome | 523 | 323 | 425 | 239 | 67 534 | 467 4.00 374 320 | 490°
NO, | 6o | 332 | 550 | 218 | 310 | 25 - - ] - 4.40°
NO, 5 | 700 | 398 | sas | 3a2 | 312 | 251 | 15 s | s | 76 | 770
NO, o | 796 | 439 | ss6 | 334 | 318 | 266 | 1272 css | 1242 | 806 | 920°
. 24.00°
wo, | nm | dBF | 7as | mss | ee2 | 93 ) 87 1640 | 1138 | 1484 | 984 | G400y
NO, | NMe, (ggg) oo | 1423 | 826 | 1319 | 2527 | 1882 | 133 1650 | 1120 | 50.00°




Table VI: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AM1 PM3 AMI PM3 AM1 geometry PM3-geometry exptl.
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | Cl=44 CI=1010
NO, | NE, | 2369 | 802 | 1869 | s86 | 1574 | 1200 | 2769 | 1402 | 2316 | 1117 | 1600
NO.> | nm, | 2906 | 1084 | 2022 | 685 | 1032 | 370 | 3375 | 1s81 | 2537 | 1400 | 1100
NO, | OMe | 1992 | 618 | 1591 | 442 | 2057 | 1543 i - ; ] 11.00°
Fluorene

H 2 | 037 | o031 | 034 | 035 | 043 | 044 | 065 0.73 0.63 070 | 0.00°

CN 2 | o9 | 158 | 106 | 1ot | 376 | 356 | 265 335 2.52 320 | 3.00°

NO, | a0 | 263 | a12 | 232 | 638 | 611 | 1129 | 847 | 1184 | 896 | si¢°

NO, Br | 723 | 322 | 600 | 162 | 843 | 798 ; ) . ) 6.00°
NO, e | 1020 | o634 | ss6 | 5728 | 1262 | 1201 | 1564 | 1197 | 1630 | 1253 | 11.00°
NO, NMe, (;gjgg) 1325 | 2003 | 1410 | 3116 | 3630 | 2236 | 1741 | 2152 | 1668 (gggg;

- experimental values measured in p-dioxane®, CHCl, * and NMP f

D=2
2 p=3

3 n=0




VII: Calculated B vector components along the dipole moments (x10* esu) for substituted styrenes and o-phenylpolyene;
pumbers in parenthesis refer to SCRF calculations, the solvent is chloroform.

O,
n

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
n X Y AMI PM3 AMI M3 AM1 geometry pM3-geometry | P
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | CI=44 CI=1010
CN OMe é'gg) 232 2.94 232 o1 | s0s | 3ss | 423 | 359 | 420 | 700
CN | NMe, (1565231) 5.93 3.63 cas | 2300 | 2470 | 834 | 812 | 754 } 7D 23.00
311
CHO B | e | Y 2.57 028 a2 | 387 ] ] - ] 6.50
CHO | NMe, (iggg) 751 12.43 son | 2548 | 2349 | 1044 | 930 | 864 | 773 30.00
COMe | OMe é'gg) 2.36 326 225 o3 | 149 | s30 | ass | 477 | 404 | 890
NMe, | NO, é:'ig) 9.70 667 | 1255 | 3067 | 3386 | 1388 | 1303 | 148 13.88 | 35.00
NO, | NMe, (;31"2;) 020 | 1574 | 1225 | 735 | 3274 | 1585 | 13D 1513 | 1426 | 50.00
NO, OH (Z'(s)g) 335 3.81 ot | asi | 285 | sm | sas | 948 | 922 | 1800
6.27
No, | OMe | qoaz | 4O 472 3.86 706 | 474 . - ; - | 1700




Table VIL continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDOJS (SCI-SOS)
n X Y | AM1 PM3 AMI M3 AM1 geometry PM3-geometry exptl.’
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | CI=4 4 CI=1010
2| cEO | oMme (1666487) 536 5.99 4.69 880 | 362 | 1197 | 1166 | 1059 | 1033 | 28.00
3| cHo OMe (299;5381) 7.00 8.40 577 3745 | 747 | 2028 | 1920 | 1776 | 1678 | 42.00

2| cHO | NMe, (;g'éj) 1258 | 2026 | 1258 | 4618 | 3067 | 1805 | 1654 | 1490 | 1341 | 52.00

3| cHO | NMe, (%(1)2;) 1745 | 2047 | 1627 | 7046 | 5756 | 2721 | 2582 | 2209 | 2078 | 88.00

1 | cHC(CN), | OMe (171'8896) 8.87 8.65 9.03 647 | 1060 | 973 | 1198 | 966 | 11.64 | 32.00

1| caC(CN), | NMe, (;;zgf) 1792 | 1977 | 1900 | 2295 | 6759 | 1711 | 1338 | 1472 | 1669 | 8200

2 | cHO(CN), | NMe, 2‘(3;')’9 a8 | 2652 | 2461 | 11341 | 10096 | 3139 | 3341 | 27.14 | 28.80 | 163.00

° measured in CHCl,
(*) Excitation energy is near half of the calculated absorption maxima, therefore the calculated (8 values are not printed (SOS problem)




Table VIII:  Calculated p vector components along the dipole moments (x107%¢ esu) for disubstituted diphenylpolyene Y
oligomers; numbes in parenthesis refer t0 SCRF calculations in chloroform. X
n
VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-S0S)
n| X Y AML PM3 AMI PM3 AM]1 geometry PM3-geometry exptl.”
PECI=§ PECI=20 | PECI=8 PECI=20 Cl-44 CI=1010 | Cl=44 CI=1010

2| on | oMme (é?):g) 7.05 14.17 6.88 3463 | 210 077 | 1640 | 1977 | 1525 | 27.00
3| oN | OMe é;?g) 8.77 1100 8.36 mes | aoms | 3430 | 2201 | 3247 | 2086 40.00

16.85
2| No, | B | sy | 7 16.97 573 3121 | 9.82 - . i .| 2100

16.71
3| no, | B | grasy | 103 24.26 e28 | 4407 | 3850 i ; - .| 3500
2| No, | oMe éigg) 13.88 2137 11.93 5.44 446 1654 | 3077 | 3686 | 3071 | 47.00
3| no, | oMe 2%;52 nas | aes2 | 120 | 390 | 227 | 528 ner | 5236 | a173 | 7600
4| No, | OMe 4((),;;2 208 | 3621 71 | 9926 | soss | es3s | 5539 | 65 52.86 | 101.00
2| ~o, | sMe 3(();%8 oa6 | 2665 | 1343 | sua7 | ss0 | B0 2696 | 3122 | 2494 | 55.00




Table VIII: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
nf X Y AM1 PM3 AML PM3 AM]1 geometry PM3-geometry exptl.”
PECI=§ PECI=20 | PECI=8 PECI=20 Cl-44 CI=1010 | CI=44 CI=1010
2 | No, | NMe, (ggzg‘;') g7 | 3674 | 2327 | 9474 | sss7 | 4830 | 3855 | 4841 | 3877 | 107.00
3| No, | NMe, 4’(‘;%6 26.74 46.69 2656 | 12260 | 11084 | 6166 | 5106 | 6262 | 5077 | 131.00
4| No, | NMe, 5?;’)’2 3077 | s260 | 2070 | 15105 | 13096 | 7903 | 6452 | 7684 | 62.79 1(150'8)0
2 | 2-cN | 2-OMe (if;g) 2.76 225 225 1777 | 1694 375 | 497 | 31 | 449 | 450
3 | 2-cN | 2-OMe 4(.3)0 3.61 433 355 | 2003 | 2674 | 726 | 769 | 711 | 747 | 7.0
2 | 2-oN | 4-OMe (82?)5) 1.65 0.10 0.95 2857 | 2533 o3 | 17 | 017 | 203 | 260
3 | 2.CN | 4-OMe (106%) 2.03 021 167 | 4022 | 3503 121 | 305 | 1m | 355 | 430
2 | 4-CN | 2-OMe (154?241) 457 647 451 i i 1213 | 1199 | 1160 | 1110 | 16.00
2 | 2-N0, | 2-OMe (156.1999) 3.62 268 1.30 1125 | 1450 052 | 671 | 400 | 237 | 640
3 | 2:N0, | 2-OMe 9('3)2 5.17 522 1.83 1922 | 1386 | 1424 | 998 | 714 | 380 | 1100




Table VIII: continued

(*) Excitation energy is near half of the calculated absorption maxima, therefore the calculated B values are not printed (SOS problem)

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
X Y AM1 PM3 AMI M3 AMI geometry PM3-geometry exptl’
PECI=§ PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | Cl=44 CI=1010
2'NO, | 4-OMe (i'gg) 1.62 0.97 0.1 714 | 11.99 451 | 332 | 017 | o019 | 490
2NO, | 4-OMe 3(°f)° 2.53 1.29 0.67 1264 | 19.12 623 | 523 | 027 | o064 | 11.00
4NO, | 2-OMe 1'(756 10.90 15.78 9.42 2.69 s60 | 2058 | 2570 | 3041 | 2584 | 17.00
4-NO, | 2-OMe (g';’g) 15.86 19.25 12.80 ; - 212 | 3768 | 4305 | 3680 | 56.00
°Solvent CHCl,




Table IX: Calculated p components along the dipole moment for 4,4'-disubstituted tolans and diphenylpolyynes; o
numbers in parenthesis refer to SCRF calculations for chloroform. X - Y
n

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
n X Y AM1 PM3 AMI M3 AMI geometry PM3-geometry exptl.’
PECI=§ PECI=20 | PECI=§ PECI=20 Cl=44 CI=1010 | CI=44 CI=1010
1| soMe | NH, 1.2;5;5 9.64 11.88 707 | 3299 | 2224 | 688 713 | 747 | 634 | 13.00
1| cooMe | sSMe 1'2’;;3 8.77 7.43 370 | 1323 | 1345 | s.03 370 | 531 1.89 8.00
1 | coome | Nm, (g:‘s“;) 9.19 | 1091 693 | 3365 | 2304 | 1423 | 1348 | 1146 | 1081 | 1500
1| come | SMe 1%,;;1 7,52 737 341 | 1731 | 1394 | 740 | 365 | 606 | 242 (9’32(’)
1| come | Ng, é?,:gi) 7.67 10.38 so4 | 2349 | 1734 | 1006 | 969 | 974 | 902 | 1200
1| copn | NH 2((’,;;4 9.40 18.54 831 | 3030 | o980 | 1540 | 910 | 1142 | 58 | 19.00
1| o | sMe 1?,;‘;’3 164 | 1511 6.20 s75 | 107 | 899 | 819 | 719 | 634 | 15.00
1| oN | NH (;:7::2;) 9.95 1560 | 999 | 3159 | 3215 | 1468 | 1350 | 1283 | 11.63 | 20.00
1| oN | NmMe (;j:gg) w0ss | 1722 | 107 | 3658 | 3514 | 1685 | 1468 | 1467 | 1251 | 27.00




Table IX: continued

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
n X Y AM1 PM3 AMI PM3 AM1 geometry PM3-geometry exptl.’
PECI=8 PECI=20 | PECI=8 PECI=20 Cl=44 CI=1010 | CI=44 CI=1010
oN | NMe, éggg) 096 | 1855 | 1132 | 406 | 37s2 | 1027 | 1577 | 1675 | 1337 | 29.00
NO, | OMe é;"fg) 3.73 11.73 7.54 sar | 767 | 2757 | 1899 | 28.04 | 1877 | 14.00°
NO, | SMe 22’;‘)‘5 1406 | 1634 ess | 1338 | 626 | 2432 | 1693 | 2307 | 1513 | 20.00
20.79 24.00
No, | nm | B | 1208 | 2000 | 1212 | 207 a5y | 3383 | 2607 | 2839 | 1919 | ‘o
NO, | NHMe (fé‘%) 1334 | 2201 1313 | 2189 | 4533 | 3622 | 2582 | 3393 | 2318 | 46.00
NO, | NMe, (ﬁ'gg) 1a26 | 2318 | 1377 | 2597 | as66 | 3856 | 2732 | 3568 | 2428 | 46.00
en | osme | B2 | 1203 | 1956 215 | 3303 | 2114 | 1399 | 101 | 1096 | 853 17.00
™ (£2)
No, | sme | %2 | isev | mos | o | waz | 36 | 82 | B 55 | 2045 | (15
No, | NH 3?,;;2 19 | 2842 | 1248 | 2516 | 4asss | 3793 | 3144 | 3413 | 2777 2(3:(2)?
° Solvent CHCl,

(*) Excitation energy is near half of the calculated

absorption maxima, therefore the calculated P values are not printed (SOS problem)




Table X: Calculated p vector components along the dipole moments (x107 esu) on heteropentacyclic arene derivatives

VAMP (PECI-SOS) MOPAC (TDHF) CNDO/S (SCI-SOS)
Structure' AM1 PM3 AML PM3 AM]1 geometry PM3-geometry exptltl?
PECI=8 PECI=20 PECI=8 PECI=20 Cl=44 CIF1010 Cl=44 CI=1010
4 2422 17.75 20.27 17.57 63.04 54.86 30.76 26.72 29.56 25.32 83.00
5 33.88 22.79 41.77 25.21 79.39 81.54 41.21 36.62 39.16 34.56 98.00
6 31.77 23.19 25.08 21.33 91.66 75.80 42.27 37.65 39.95 34.84 113.00
i 20.44 11.39 18.93 10.18 20.85 20.32 3341 27.46 34.18 27.94 40.00

| §tructures 4 - 7 are shown in scheme 1

2 Upknown solvent




