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Six new organic conjugated azo compounds were synthesized and their structures were confirmed by
Fourier transform infrared spectroscopy(FT-IR), 'H nuclear magnetic resonance apparatus 'H NMR and elemental
analysis. By using femtosecond laser, the off-resonant third-order optical nonlinearities of the compounds were
measured with degenerate four-wave mixing ( DFWM) technique. The third-order nonlinear optical (NLO)
susceptibilities ¥ were (3.31~3.96) X 10" esu. The nonlinear refractive indexes 1, were (6.08~7.27) X 10~ "
esu. The second-order hyperpolarizabilities y of the molecules were (3.44~4.11) X 10 ! esu. The response times ¢
were 102~111 fs. The influence of the molecular structure on the third-order optical nonlinearity was studied. The
third-order optical nonlinearity is improved by many factors such as aromatic heterocycle with small delocalization
energy., long conjugate chain, formation of acceptor-donor srtucture, strong electron-donating abilities of
substituents, and good coplanarity.
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Table 1 Physical properties and yields and elemental analysis data of the compounds a~{
Py Analysis(found) / %
Compound m. p./C Color Crystal i ’ Yield/ %
form C H N
a 252~254 orange Powder 51.27(50. 89) 4.3004. 24) 23.91(23.59) 38.5
b 266~267 yellow Powder 51.27(51.32) 4.30(4.28) 23.91(23.66) 34.2
c 157~159 red Needle 51.27(51.12) 4.30(4.30) 23.91(23.52) 25.6
d 256~258 yellow powder 42.44(42.50) 2.77(2.71) 22.00(21.70) 58.8
e 265~269 yellow powder 42.44(42.56) 2.77(2.75) 22.00(21.67) 35.3
f 190~191 yellow powder 42.44(42.26) 2.77(2.70) 22.00(21.69) 19.6
# 2 B a~1 BEE AR SN0 K H NMR $odli
Table 2 FT-IR and ' H NMR data of the compounds a~f
Compound FT-IR '"H NMR
a 3450,3093,2900,2865,1599,1439,1303 10.96(s,1H),7.81(s,1H),7. 76(d,1H) ,7. 02(d,1H),2. 77(s,3H),2. 22(s,3H)
b 3424,3121,2875,2750,1594,1464,1251 10. 88(s,1H),7. 76(d,1H) ,6. 84(s,1H) ,6. 79(d,1H) ,2. 75(s,3H) ,2. 56(s,3H)
c 3443,3070,2910,2850,1585,1499,1286 10.61(s,1H),7.52(s,1H),7. 37(d,1H) ,7. 04(d,1H),2. 79(s,3H) ,2. 27(s,3H)
d 3442,3046,2934,1572,1439,1317,832 11. 80(s,1H),8. 02(s,1H) 7. 90(d.1H),7. 21(d,1H),2. 79(s,3H)
e 3447,3015,2810,1568,1458,1243,818 11.42(s,1H),7.87(d,1H) ,7. 12(s,1H) ,6. 94(d,1H) ,2. 78(s,3H)
f 3443,3020,2875,1573,1488,1261,823 11.15(¢s,1H),7. 66(s,1H),7. 57(d,1H) ,7. 17(d,1H) ,2. 80(s,3H)
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Table 3 Third-order nonlinear optical parameters of the compounds a~{

Compound n x> /(10" Fesu) ny /(107 % esw) y /(10 *'esu) Response time 7 /fs
a 1.4325 3.96 7.27 4.11 111
b 1.4328 3.91 7.19 4. 06 103
c 1.4323 3.52 6. 46 3.66 107
d 1.4323 3.67 6. 74 3.82 104
e 1.4324 3.61 6. 64 3.76 102
{ 1.4323 3.31 6. 08 3. 44 107
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