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Abstract

We have investigated three polyene systems,

X-(-HC=CH-)n-Y, where X/Y=H/H, F/CHs3, and

NH2/NO2. We estimated asymptotic values (for

n=w) of the electronic properties with

logA=ao+aj/(n+l)+az/(n+1)2+a3/(n+1)3, so that

n=0 be included in that

B,

the cases can

equation. Here, A can be pu, u/(n+l) or 7

/(n+1). For these asymptotic values, the SCF
results are more reliable due to the higher
level of theory, while the PM3 resuits can
give better trend with more data for polyene

systems with longer chain length.
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Table 1. The PM3-Predicted Electrical Preoperties (u and a in au.;

B in 107% esu; y in 1067% esu)

XN n=1 n=2 n=3 #=5 n=8 n=10 n=15 n=20 n=25 (n=w)
p F/CH, 0.63 0.68 073 0.79 0.83 0.84 0.86 0.86 0.86 0.90
NO»/NH, 3.02 3.60 393 423 4.40 445 450 4.52 4.53 464
¢ H/H 15.0 353 62.0 1302 256.7 3428 574.4 810.8 10483 50(n+1)
F/CH; 247 48.1 775 1496 2757 365.6 597.9 8345 1072.6 49(n+1)
NO,/NH; 417 75.2 1142 1972 3273 4175 649.6 886.2 11242 47n+1)
Bu F/CHa 0.05 0.50 161 591 13.83 18.11 24.25 26.67 280 544
NO»/NH, 218 1297 3598 97.56 166.15 193.86 229.72 243.81 250.11 3816
y H/H 0.02 234 13.55 11041 5855 1090.6 2903.9 5057.9 73629 422(n+1)
F/CH: 0.26 4.77 2526 15378 681.0 12446 3102.7 5288.6 75920 432{n+1)
NO/NH; 2.11 14.79 78.04 458.53 13594 20442 4005.5 6205.6 8350.5 442(n+1)
Table 2. The ab initio SC_F/DZ~Predicted Electrical Properties (u and @ in au; § in 10°% esu)
XY n=0 n=1 n=32 n=3 n=4 =5 n=6 n=17 n=8§ (n=wm)
p F/CH, Li1 112 1.23 133 142 149 2.00
NOyJ/NH. 205 323 4.01 4.57 4.95 522 541 5.56 565 693
a H/H 2.0 199 4.7 764 1148 1587 207.0 2589 3136 6ln+1)
F/CH, 11.0 304 558 885 1275 1719 5601+1)
NO,/NH. 211 456 784 1203 168.2 220.1 2745 3312 388.6 63(n+1)
Pu F/CHy 0.25 0.31 0.33 0.24 1.76 439 13
NO,/NH, 0.10 207 896 2362 46.64 76.04 10831 14112 170.93 1188
“The experimental mean polarizability of C;H, is 28.7 au. (Ref 10). *The experimental mean polarizability of CiHs is 583 au.
(Ref. 10).
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