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Optically Induced Anisotropy of Polyurethane 
Containing Heterocyclic Azo Chromophores 

HYEON TAIK HONG, JAE HYUNG KIM 
and DONG HOON CHOI* 

College qf Environment and Applied Cher?iistry. Instilute of Motel-iol Scienw 
und Technology. Kyung H e r  c'niversiiy Yongin, Klwngki 449-701, Korea 

We synthesized two different polyurethanes containing methylsulfonyl 
benzothiazolyl azo chromophore (MS-polyurethane) and p- 
nitroazobenzene chromophore (NP-polyurethane) in the side chain by 
condensation polymerization respectively. The structural effect of the 
chromophore on the level and the induction rate of induced birefringence 
was investigated. Polarized absorption spectroscopy was employed to 
study the reorientation of azobenzene chromophore using two polymers. 
We also investigated the properties of optically induced birefringence in 
polyurethane film by changing the wavelength (I= 488 nm, 514 nm) of 
the linearly polarized excitation light. 

-: optical anisotropy, azobenzene chromophore, polyurethane 

INTRODUCTION 

There has been great interest in the synthesis and characterization of 

azobenzene containing polymers for several reasons as these materials to 

possess unique optical properties. The main interest of these systems is 

the induction of optically induced anisotropy when they are irradiated 

with linearly polarized light. This is a very promising property for optical 
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1 i ' 

information storage and erasing. Several researchers have recentlv 

performed a number of studies on how structural factors affect the 

dynamics of the photo-induced orientation of azobenzcne moiety "-21. 

In  an attempt to investigate the structural effect of the chromophore, 

MC dcsigned and synthesized two polymers containing different 

chromophores in the side chain. Using two polymers, wc invcstigated the 

propertics of optically induced birefringence and induction rate in 

polyurethane film by changing the wavelength (h= 488nm, 514nm) of- 

the excitation iight. Additionally, polarized absorption spectroscopy was 

employcd to study the reorientation of azo chromophore. 

EXPERIMENTAL 

fhe structures of polymers were illustrated in Figure 1 The film was 

spun on normal glass slide after filtering the solution with an dcrodisc 

filter The change in transmission of the He-Ne laser through the film 

hctween crossed polarizcrs 15 recorded as function of time under 

irrdialion of linearly polarized I:ght Angular-dcpendcnt absorbance 

c t i  CH, r- 
O ( N C  I \  k', r3YL;s 

b Cd3' K Lli, 

Il3C' "- f 
I f i  

/ CH, 
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FIGURE 1 

1 ir-e than e 

Structures of polymers. (a) NP-polyurethane; (b) MS-poly 
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O P I I C A L L Y  INDITCED ANISOTROPY OF POLYUKPTHANE FILM 183 

of two polymers were measured by using polarized U V N I S  spectroscopy. 

RESULTS AND DISCUSSION 

Photo-induced trans-cis isomerization in azobenzene and its derivatives 

is a well-known process. Aminoazobenzene type molecules are 

characterized spectroscopically by a close proximity of n-x* and x-x* 

bands; the former is frequently buried beneath the intense x-x* 
absorption band. 13] Two absorption spectra of the polymers were shown 

Wsvdenith (nm) Wavelength (nm) 

FIGURE 2 The absorption spectra of the film of polyurethanes.(a) NP- 

polyurethane; (b) MS-polyurethane 

in Figure 2. The present work describes the structural effect of the 

chromophore on the level of the induced birefringence and the induction 

rate. In order to study the effect of the chromophore, we investigated the 

properties of optically induced birefringence in polymer film by changing 

the wavelength (A =488nm, 5 14nm) of the pumped light. The variation of 

the photo-induced signal is depicted in Figure 3. 

This indicates that the induction of anisotropy is faster in NP- 

polyurethane. The birefringence would depend on the quantum yield, the 

truns-cis-trans isomerization rates, and the local mobility of azo moiety. 
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FIGURE 3 Growth and decay process of photo-induced transmission on 

polyurethane film; (a) NP-polyurethane; (b) MS-polyurethane 

*Pump beam intensity (50 and 100 mW/cm2); wavelength (A = 488 and 

5 14nmj 

111 MS-polyurethane, the bulkiness of diazo component In tlie 

chromophore I \  much higher so that the mobility of azobenzene could be 

iriuch reduced Although the absorption coelficiciit a! the wavelength 

of the pump beam i s  larger, tlie rate of inducing optical anisotropy I C  

mallei  due to rhe bulkiness of the azobenzene chromophorc The icsult\ 

dzsctibed in this work providc an approach for the stmctural design of 

,irobenrenr moiety and choice of pump beam that can show fast 

induction rate and the high level of the birefringence 
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