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Table 1 The effect of hemicyanine derivatives structure on first hyperpolarizability 8 and molecular frontier orbital energy gap A En.
Molecular structure of hemicyanine 108" /C*m’* V* 10"A Eu./J
No- R R Rs r-system Bree B Brexp.
1 CH; CH; CH; -CH=CH- 88.95 88. 15 134. 311 8. 498
2 C:Hs C:Hs CH; -CH=CH - 101. 35 99. 07 8. 446
3 CiHo CiHo CH; -CH=CH- 103. 93 98. 01 8. 442
4 CioHz CioHa CH; -CH=CH- 110. 98 96. 52 8. 389
5 CiHss Ci6Hss CH; -CH=CH - 111.43 83.09 111. 00" 8. 384
6 CisHaz CisHsz CH; -CH=CH- 109. 40 64. 94 8. 430
7 C2His CaHis CH; —-CH=CH- 109. 82 42.73 8. 426
8 CH; CH; Ci6Hss -CH=CH - 91. 81 63. 75 8. 560
9 CH; CH; CisHsz -CH=CH- 91. 85 64. 64 51. 80" 8. 558
10 CH; CH; CaHu -CH=CH- 91.90 64. 70 8. 558
11 CH; CH; C22Hus -CH=CH - 91.95 65. 09 99. 90" 8. 554
12 CH; CH; CaiHuo -CH=CH- 91. 88 65. 80 8. 552
13 CH; CH; CaHss -CH=CH- 91.93 61.29 8. 555
14 CH; CH; CasHs: -CH=CH - 91. 89 60. 87 8.558
15 CH; CH; CH; - (CH=CH). - 153. 87 151. 01 230. 88" 7.869
16 CH; CH; CH; - (CH=CH); - 223.91 218. 02 7. 354
17 CH; CH; CH; - (CH=CH). - 287. 32 277. 94 6.918
18 CH; CH; CH; - (CH=CH); - 341. 27 327.83 6. 557
19 CH; CH; CH; - (CH=CH) - 383.17 365. 17 6. 246
20 CH; CH; CH; - (CH=CH)- - 414. 65 392. 31 5.989
21 CH; CH; CH; - (CH=CH); - 438. 28 411. 60 5.771
22 CH; CH; CH; - (CH=CH)» - 456. 25 425.13 5. 587
23 CH; CH; CH; - (CH=CH) - 470. 21 434. 74 5.430
24 CH; CH; CH; - (CH=CH)u - 481. 36 441.70 5.296
25 CH; CH; CH; -CH=N - 79.41 79.23 8.579
26 CH; CH; CH; -N=N- 69. 33 68. 96 8.258

* Buewp: experimental datum of S,
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Fig. 2

Molecular frontier orbitals
(a) HOMO of molecule No. 1; (b) LUMO of molecule No. 1;
(¢) HOMO of molecule No. 8; (d) LUMO of molecule No. 8
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Abstract  This paper presents the results of calculations on the first hyperpolarizability and molecular frontier
orbital properties of hemicyanine derivatives by the finite-field (FF)/ PM3 method. It is evident that the first hy-
perpolarizability tensor of hemicyanine derivatives strongly depends on the D--A electronic structure of the
molecule. but not sensitive to the o- alkyl chain length. The HOMO-LUMO calculations reveal that the first hy-
perpolarizability of these derivatives is linearly related to the HOMO-LUMO energy gap A E.
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