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Tab1 Data of chromorphores and polyurcthanes

R—HANB PU
Elem. Anal’ Mst ‘H - NMR* PU Yield [
R C% HY% N% m* /e €] (%) (g /dL)
H 57.57 547 1633 330 82~ B4 (d M) 76~ 80 (4, 4H) PUH 9.4 0.83
(58.18 545 1697 67~ 69 (d, 2H) 3.1~ 39 (5, 10H)
o-CH, 505 572 1631 344 80~ 84 (4. 2H) 73~ 80 (:, 4H) PUMe 383 0.67
(5930 581 16.28) 70~ 73 (¢, IH}) 27~ 43 (m. 10H)
20~ 23 (d, 3H)
0—OCH, 5572 539 1525 360 380~ 84 (4 2H) 70~ 80 (m, 4H) PUOMe 372 0.66
{5667 556 15.56) 6.7~ 70 (d, IH) 37~ 40 (s, 3H)
33~ 37 i, 8H)
m-C 5250 465 1537 364 80~ 85 (4 2H) 73~ 80 {, 3H) PUA 55.4 L2
(5267 4.66 15.36) 6.5~ 70 (d, 2H) 47~ 50 (s, 2H)

30~ 40 (m, 8H)

a () Calculation: value: b. FAB datas ¢, in & ~ DMSGs d. Intrinsic viscosity in DMF at 25 C
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Figl DSC curves of polyurethanes Fig2 UV-Vis spectra of PU films
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Fig.3 Setup of SHG measurement system
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Tab2 Second—order noplinear optical properties and absorbance of R—HANB and solid PU films

R -HANB PU Films
An o . T SHG Decay time
R om (x10%s0) (am) P /2)  (min, SHG— 0)
H 503 203 PUH 470 1.1 2.2
o-CH, 459 881 PUMe 466 1.14 =10
o--OCH, n 152 PUOMe 475 0.67 =1
m-—C 495 70 PUG s 0.39 =l

a in DMF: b. Calculated by solvatochromic method using DMF and chloroform as solvents: c. f is an instrument
pammeter of SHG measurement system (0<f<1), Thickness of film is about few micrometcrs
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SYNTHESE AND NONLINEAR OPTICAL PROPERTIES OF
LINEAR FUNCTIONALIZED POLYURETHANE

YAN Xingzhong, CHEN Yonglie, LIANG Zhaoxi
{(Istittte of Polymer Science, Zhongshan Unitersity, Guangzhou 510275)
CAI Zhigang, YANG Paging, XU Zhiling, LI Peng
(Stare Key Lah of Ultrafast Laser Spectroscopy, Zhongshon Unirersity, Guangzhou 510275)

Abstract Chromophores (R —HANB) with “push—puil” structures, based on 4— (NN’ —
dihydroxyethyl) amino —4 —nitroazobenzene (HANB) has been designed and synthesized.
Linear polyurethanes with high second —order nonlinear optical activity were obtained
through their reaction with toluene diisocyanate (24 isomer). The second harmonic genera-
tion temperal stability of poled polyurethane films was in the following order at the same
temperature: 0 —CH,— HANB>HANB>0—OCH,— HANBxm - Cl—HANB, which could
be explained by the effect of the free volume of the thermal motion for chromophores and
the thermotropic interaction due to polarizability anisotropy of dipoles in films.

Key words 4’ —(N, N" dihydroxy ethyl) amino—4—nitro azobenzene, Poled polymer,
Polyurethane, Second harmonic generation



