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Tab. 1 Data of the structures and characters of R-HAN

R wWe % b WH /70 b WN /70 n W CDC13) /ppm
65.90 8. 48 7.48 0~ 7.4(m,2H) 6.5 6.8(m, 3H)

m-Cl 5566 6.61 644
(5568 6.50 6 50)

I~ 7.0(m,4H)  4.0(s, 2H)
4~ 3.7(L4H) 2.7 3.3(t, 4H)

7. (
(6629 828  7.73) 4.0~ 4.6(s,2H) 3.6 4. 0(1. 4H)
3.2~ 3.6(t,4H)
oCH; 6661 868 697 67~ 7.2s.4H) 3.7 4 0(s,2H)
(6769 872 718 3.3~ 3.7(t.4H) 2.7 3.3(t, 3H)
2.3(s, 3H) np= 1.5452
o—CH: 6225 831 640 6.4~ 7.1(m,4H) 3.7 4. 0(s,2H)
(6256 806 664 3.6~ 3.7(s,3H) 3.2 3.6(1. 4H)
2. t,4 H) ap= 1.5500
6.
3.
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Tab. 2 Characterization of R-HANB

(FAB)
R welo wubowy o W(d*-DMSO) /ppm
M- 1 M(Mw) M+ 1 M+ 2
H 57.57 5.47 16.33 8.2~ 8.4(d,2H) 7.6- 8 0(d,4H) 0.62 1(330) 1.66 0.41
(58.18 5.45 16.97) 6.7 6.9(d,2H) 3. 3 9(s0RH)
o-CH; 59.055.72 16.31 8.0~ 8. 4(d,2H) 7.3 8 0(t,4H) 0.43 1(344) 2.49 0.62
(59.30 5.81 16.28) 7.0~ 7.3(t, LH) 2.7 4 3(m,10H)
2.0~ 2.3(d,3H)
0-OCHs 55.72 5.39 15.25 8.0~ 8 4(d,2H) 7.0~ 8 O(m,4H) 0.29 1(360)0 1.97 0.48
(56.67 5.56 15.56) 6.7 7.0(d,1H) 3.7 4 0(s, 3H)
3.3 3.7(s,8H)
m-Cl  52.50 465 15.37 8.0~ 8 5(d,2H) 7.3 8 0(t,3H) 0.25 1(364) 1.8 0.80
(52.67 4.66 15.36) 6.5 7.0(d,2H) 4.7 5 0(s, 2H)
3.0~ 4.0(m, 8H)
DR-1 0.16 1(314) 1.28 0.38
DR-13 0.27 1(348) 1.27 0.57
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Fige 1 Resonance states for R-HANB
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Tab.3 UV-Vis absorbance of R-HANB in different solvents
DM F CHCk DOX
! LD S X s X A X A X A X
H 503 2.74 290 1.06 469 2.69 252 3.40 469 2.50 285 106
0o-CH; 459 1.95 298 1.30 409 1.28 258 3.59 429 1.00 298 118
0-OCH 507 231 293 1.48 462 2.24 250 3.22 476 2.43 288 132
m-Cl 495 3.69 298 1.14 455 3.47 262 2.83 462 3.53 293 126
D A XK 10 “mol™ ' 17 em™ !
23 R-HANB Ux .
(Ur) (o) Paley
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Tab. 4 Composite values of the nonlinear optical second-order polarizabilities
and ground state permanent dipole momenls of R-HANB
DMF CHCl;
R ! X 1047 dwis ) Av/ @’ Ua g< 10/
FX 101 em™ ! nm’' esu " D
mm mol "\5L° em™' em™' mm
H 290 1. 06 6143 3.75 252 5200 0.121 293
o-CH; 298 1. 30 5484 4. 19 258 5203 0.298 881
0OCH 293 1. 48 6131 3.91 250 5870 0.384 1522
m-Cl 298 1. 14 5296 4. 19 262 4611 0.329 730
DR-1 330 4. 80 8902 6. 46 315 1144 0.121  728(525")
1) D DM F 36. 7 Debye, CHCl; 4. 81 Debye
IJCTig . R-HANB
> . R-HANB  Uer ¢ 4,
R-HANB, UWr ¢ )
, 0-CHE-HANB  m-Cl-HANB U , (DR-
1) ,0-0CH-HANB Uy , . , R-HANB Ur .3 ,
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Synthesis, Characteristics of Mass Spectra and Nonlinear
Optical Properties of Novel Azo Dyes

Yan Xingzhongx He Yi Yang Peiging Yao Zhongping Cai Zhigang

Abstract 4-nitro—4 - (N, N/dihydroxyethyl) amino-azobenzene and its three derivatives
( R-HAN B) have been synthesized. In their“ push—pull’ electron system, the electron tran—
sition between ground state and the intramolecular charge transfer state was observed by
UV -Vis spectra in polar solvents. Dealing with solvatochromic method, the composite val-
ues of the second-order optical polarizbilities (L) and the ground state permanent dipole
moments () were obtained. The M+ 1 peaks of FAB Mass spectra for R-HAN B seem to
berelated with the processes of thermal hydrogen transfer in their intra-molecular charge
transfer structures.

Keywords nitroazobezene, intramolecular charge transfer state, nonlinear optics, Ther—

mal hydrogentransfer
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