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Table 1 The values of 5..(X 107* cm® « esu™') and u(D) of R—CH,— CH=CH—CHO

R F CH; OH NH; OCH, NO;
Brec 7. 41 26.79 15. 80 28. 53 36. 84 55. 54
w(D) 2.11 6.78 3.92 5.93 7.11 3.76
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Table 2 f.. (X107*cm® « esu™') values of benzene-circle-substituted
cinnamonaldchyde derivatives (R—C,H,—CH=CH—CHO)

R CH, OCH, OH NH, NO,
? 26.79 36. 84 15. 90 28. 53 55. 54
o 18. 97 9.13 13. 68 16. 35 44. 88
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Table 3 f.. (X 107* cm® » esu™') of benzene-circle-substituted cinnamonaldehyde
derivatives (R—C,H,—CH=CH—CHO)

R. ‘I"‘CI‘I; 3-4_2C}13 3-4.5_3(:}'{3 4“OCH3 314_20CH5 3.‘!15_3()(}'{:
Brec 26.79 26. 26 31. 54 36. 84 3. 27 51. 80
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Table 4 f.. (X 107 em® » esu™!') of benzene-circle-substituted cinnamonaldehyde derivatives

No. 1 2 3 4 5
— OH, — OH, — OCH,, — OCH,, — CHj,
Substituted group ? ? ? ? 7 ? ? ’
m — Cx:Hg 0 = OCHg m — CH: o = CH; m — 20CH3
Brec 12.70 13. 16 33. 40 34.55 38. 26
u{D) 1. 82 4. 46 6. 55 9. 56 6. 49

I

WAL A ERRLE WS TEAHNS MO FRENFER X RO RET R, RiTE L
MT4R: (D ZRRLEWHAFRRN2 FoBriReR, B RERE - FWEMNFIIFL
e RDRE; (2) BB EEFN B UL R B 00 B AR Y (e BN EE | , 9 R A Xt (o B R AR BT 2 = R
REWURFREHMEZRARZEUREAFTHTREI F 2R RMAESTRE BTN 3
FP 5 o] — RS PR A U R (R 4

E £ X K
1 Williams D. J.. Nonlinear optical properties of organic and polymeric materials. ACS Symp. Ser. , 1983+ 233
2 D. S. Chemla, J. Zyss. Nonlinear optical properties of organic molecules and crystals. Academic Press, Iuc. ,
1987, 2+ 220 '
3 BMEF.A H. MR S —FBENESEMOLHEBRF . A ¥iER, 1993, 38(10) + 955
4 ¥ M. EEZRB. EEL. F_REENEF. itXh EALF, 1991, 8¢ 161
5 B M., EXKER., BV, HYSFIELESFEMRY CNDO/S—CI SR, ¥ 54k, 1990, 10 : 339
6 A. Dulcic, C. Flyzanis, C. L. Tang. Length dependence of the second-order optical nonlinearity in conjugated

hydrocarbons. J. Chem. Phys. , 1978, 69 : 3453

Theoretical Study on Nonlinear Optical Properties of the Substituted

Cinnamonaldchyde Derivatives

Cao Yang Zhao Bo Zuo Tao
( Department of Cheristry , Suzhou University , Suzhou 215006)

Abstract The second- order nonlinear optical polarizabilities of a series of substituted
cinnamonaldehyde derivatives using the CNDO/S-CI method and perturbation theory were
calculated and the structure dependence of their nonlinear optical properties was studied. The
results reveal that this kind of compounds have fairly large second-order polarizabilities.
Morever, there is close relation between the best structures and the high values of . So we
consider that this series of compounds are worthy of being studied further.
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