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SYNTHESIS OF A NEW FERROELECTRIC LIQUID CRYSTALLINE 
COMPOUND WITH ESTER LINKAGE 

K RAJASEKEARA PRASAD, K M LOKANATHA RAI,, NAGAPPA 
AND P R ALAPATT* 
Department of Studies in Physics, University of 
Mysore, Hanasagangotri, Mysore - 570 006, Ih'DIA. 
'Department of Chemistry, University of Hysore, 
Mysore-6. 
*Department of Chemistry, University of Southampton, 
S 0 1 7 ,  IBJ. 21K. 

-: A new ferroelectric liquid crystalline 
compound, 4-(2-butyloxycarbonyI)-Phenyl-4-(4- dodecy- 
loxycarbonyl) benzoate (61, has been synthesized by 
esterification method. The DSC and optical 
microscopy studies reveals that the compound 
exhibit ferroelectric and smectic phases at lower 
and higher temperatures respectively. The NHR 8 
I R  spectral studies have also been carried out to 
verify the ester linkage. 

I" 
Chirality in liquid crystals have been shown increasing 
importance with respect to both their fundamental 
scientific significance and their applicability to 
electrooptic application1.z. In order to increase the 
range of the ferroelectric phase with high spontaneous 
polarization, we tried to synthesize various kinds of 
optically active compounds useful for chiral dopents'. In 
the present investigation we synthesized 4-(2'butylo- 
xycarbonyl~-~phenyl~-4-~4-dodecyloxycarbonyl~benzoate~6~, 
which is exhibiting ferroelectric phase in the reasonable 
range of temperature. The chiral centre used here is 2- 

butanol. WG introduced three esterification linkages in 

*Permanent Address: North Eastern Regional Institute of 
Technology (NERIT), Itanagar, India. 
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the molecule. One of the main reason lor the increase of 
spontaneous polarization' is to hinder the motion of the 
chiral centre. The material synthesized at present 
cxhibit ferroelectric phase(Sc*) and highly ordered phase 
S G * .  DSC, polarizing microscopy, NHR and IR studies have 
been carried out to identify the different phases. 

EXPERIWENTAL 
DSC thermogram is taken using Perkin-Elmer DSC-2 
instrument facility avilable at Raman Research Institute, 
Bangalore. The DSC trace as shown in f i g  ( 1 )  illustrate 
that. the specimen exhibit smectic G* phase, chiral 
smectic phase and smectic A phase (Cr 83'C - S a *  92'C - 
Sc* 171'C - SA - Is01 eequentially. Several experirental 
studies have been performed with various heating rates. 

S T W  
The specimen is taken in the form of thin film between 
the glass and coverslip and by ueing the Leitz 
polarizing microscope the transition temperature of the 
various phasea were reaeured and it ie found that the 
transition temperature measured by optical and DSC 
methods agrees very well. When the speoimen is cooled 
from inotropic phase, focal oonic texture. are obeerved 
at 171 'C which ir the char8cterirttor of SA phalre ae 
shown in fig2(a). On further oooling the rpecimen ntripee 
are developed on the fans of the focal conice. Thin 
texture COrreEpQndE to chiral nIreCtiC phase am nhown in 
fig2(b). Finally thir texture change over to S a *  phase at 
9 2 ' C .  

The reasurementa like spontaneous polarization, pitch and 
viecocity are under progreee. 
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SYNTHESIS OF A NEW FERROELECTRIC LIQUID CRYSTAL [I 26111273 

The compound described in this paper was prepared as 
shown in the following scheme: 

CHz -CH3 

a) 2-butyloxycarbonyl-4-hydroxy benzene 

It was prepared according to the method given 
ins. 
b) Synthesis of 4’-(3-butyloxycarbonyl)-phenyl-4-hydroxy 

benzoate 
Mixture of 4-hydroxy-(3-aethyl propyl) benzoate 

and Et3N in dry THF is slowly added to p-hydroxy benzoyl 
chloride while stirring at room temperature for 16 hours. 
The formed triethyl ammonium chloride was reroved by 
filtration and the mixture was concentrated by distilling 
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under reducing pressure. It is further purified by column 
chromatography using chloroform as eluent to give ( 5 ) .  

c) Synthesis of 4-(2-butyloxycarbony1)-phenyl -4- (4-  

dodecyloxycarbonyl )benzoate 
4- (2 -buty loxycarbonyI ) -pheny l -4 - (4 -dodecy loxy  

carbony1)benzoate was obtained by esterification of 
lauric acid and (5) i n  presence of DCC in anhydrous 
dichloromcthane. 

TECHNIOUES 
The identification of products was carried out by the 
usual spectroscopic methods: IR spectrum as shown in 
fig(3) was recorded on Perkin-Elmer 399B spectrometer and 
1B NHR spectrum was obtained in CDC13 on Hitachi Perkin- 
Elmer with THS as an internal references and are 
expressed as 6 values. The IR spectrum of the ester (6) 
showed absorptions at 1750 and 1 7 0 0  cm-' duc. to the 
aliphatic and aromatic ester linkage respectively. It 
also showed peak at 1640  cm-1 due to aromatic ring system 
and no absorption at 3 3 0 0  to 3500 cm-*. This indicates 
that the ester is free from -OR group. The structure is 
further confirmed by NHR studies. The observations of NHR 
peaks at 8 7 . 2  (d) and 6 7.8 ( d )  due to the para di 
substituted benzene derivative showed the linearity of 
the molecule. The other datas are included in the 
experimental section with detail. The purity of all 
products was checked by thin-layer chromatography. 
' H  NHR(CDCI3): 6 0.9 (bt, 3H); 1.1-1.5 (bm, 18H); 1.6-2.0 

(bm, 8 H ) ;  2 . 2 6 - 2 . 4 7  (t. 2H); 3 . 8 5 - 4 . 1 5  (m, 1H); 7.2 (d, 

4H, ArH); 7.8(t. 4 8 ,  ArE). 
IR(Nujo1): 2960, 2 8 4 0 ,  1750. 1700, 1 6 4 0 ,  1 4 2 0 ,  1350 C P - 1  

The authors are thankful to Prof N V Hadhusudana and Prof 
B K Sadashiva of Raman Research Institute, Bangalore for 
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I .a 

[ mr/Am] 

- I .o 

FIGURE I DSC Thermogram of the compound (6) 

FIGURE 2 Microphotographs of a) SA phase (150 X )  
b) SC* phase (I85 X I  
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FIGURE 3 IR Spectrum of compound (6) 

their valuable discussion. Prof Nagappa thanks DST, 
Government. of India for financial support. 
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