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and Engineering, M.S. Univers i ty  of  Baroda, P.B. No. 
51, Baroda 390 001, Ind ia  

(Submitted f o r  Pub l i ca t ion  March 14, 1979) 

ABSTRACT: The f i r s t  ex t ens ive  homologous series of  

phenol ic  d e r i v a t i v e s  e x h i b i t i n g  mesomorphic p r o p e r t i e s ,  

4 (4  -n-alkoxybenzoyloxy) benzylidene-4"-aminophenols ( I )  , 
has been synthes ized  and t h e i r  mesomorphic behaviour 

s t u d i  ed . 

Very few compounds wi th  f r e e  hydroxy and amino groups 

a r e  r epor t ed  t o  be mesomorphic. 1-5 

r a r i t y  of mesomorphism i n  such compounds by sugges t ing  t h a t  

in te rmolecular  hydrogen bonding r a i s e s  t h e  melt ing po in t  

above t h e  mesophase-isotropic l i q u i d  t r a n s i t i o n  temperature  

and perhaps a l s o  encourages a non-l inear  molecular arrange- 
ment t h a t  i s  incompatible  wi th  mesophase formation. Recent- 

l y  Schroeder and Schroeder7' * have repor ted  some mesogenic 

compounds wi th  te rmina l  hydroxy and amino groups. Here w e  

a r e  r e p o r t i n g  t h e  f i r s t  ex t ens ive  homologous series having 

a te rmina l  hydroxy group a t t ached  to  a benzene moiety. 

Gray' had explained t h i s  

Thi r teen  compounds w e r e  synthes ized  by condensing 4-n- 

alkoxybenzoyloxy-4'-benzaldehydes with  p-aminophenol i n  

e thano l .  The Sch i f f  bases ,  4(4'-n-alkoxybenzoyloxy)benzyli- 

dene-4"-aminophenols ( I )  , separa ted  ou t .  These were f i l t e r e d  

and r e c r y s t a l l i z e d  from e thanol  u n t i l  cons t an t  t r a n s i t i o n  

temperatures  w e r e  ob ta ined .  
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32 VORA AND GUPTA 

p-n-Alkoxybenzoic ac ids  were prepared by the modified 

method of Dave and Vora. The p-n-alkoxybenzoyl chlor ides  

obtained by the react ion of p-n-alkoxybenzoic acids  and 

thionyl chlor ide were condensed with p-hydroxybenzaldehyde 

i n  the presence o f  pyridine t o  obtain 4-n-alkoxybenzoyloxy- 

4'-benzaldehydes. The melting points  and t r a n s i t i o n  tempera- 

t u r e s  of  a l l  the aldehydes agree w e l l  with the reported 

values. 
10 

The melting points  and t r a n s i t i o n  temperatures of the 

Schiff  bases a r e  reported i n  Table 1. 

The behaviour of the present  phenolic homologous s e r i e s  

i s  similar t o  the normal nematogenic homologous s e r i e s .  The 

f i r s t  members o f  the s e r i e s  exh ib i t  purely nematic meso- 

phases, middle members exh ib i t  both smectic and nematic 

mesophases, whereas, the las t  two members a r e  purely smec- 

t i c .  This behaviour i s  q u i t e  i n t e r e s t i n g  a s  Schroeder and 

Schroeder7 

group i s  compatible with both nematic and smectic mesomor- 

phism v i a  end-to-end and sidewise hydrogen bonding, 

respect ively.  

have proposed a hypothesis t h a t  a phenolic end 

The s t r u c t u r e  of the Schiff  bases(1)  , has close 

s i m i l a r i t y  with the s t ruc tu res  of S t e i n s t r a s s e r ' s  mesomor- 
n 

phic phenolL and the  p-phenylene dibenzoates reported by 

Schroeder and Schroeder. 7 r 8  

Schiff  b a s e s ( I ) ,  the middle groups a r e  e s t e r  and azomethine, 

whereas, i n  the above mentioned mesomorphic phenols both 

the middle groups are esters. This i nd ica t e s ,  t he  Schiff  

bases do indeed conform t o  the p i c tu re  t h a t  i s  emerging of 

the r e q u i s i t e  s t r u c t u r a l  c h a r a c t e r i s t i c s  f o r  mesomorphic 

pheno Is. 

In the present  s e r i e s  of 
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MESOGENIC PHENOLIC COMPOUNDS 33 

T a b l e  1 

I 

R= Trans i t i on  temperatures  OC 

n-Alkyl group Smectic Nematic I s o t r o p i c  

Methyl 

Ethyl  

Propyl 

Butyl  

Pen ty l  

Hexyl 

Heptyl 

Octyl  

Decyl 

Dodecyl 

Te t r a d e c y l  
Hexadecyl 
Octadecyl 

- 205 275 (d)  

197 275 (d)  

19 3 245 (d)  

- 
- 

(142) * 
152  

145 
135 

145 

194 

190 

178 

175 

131 

150 

160 

1 7 5  - 

250 (d)  

2 35 

2 35 

215 

216 

205 

191 

188 
194 

188 

- _ _  
* 
Value i n  t h e  parentheses  i n d i c a t e s  monotropy. 

The t r a n s i t i o n  temperatures  of some of these  compounds 

e x h i b i t  v a r i a t i o n s  depending on t h e  thermal h i s t o r y .  This 

shows t h e  presence  of more than one s o l i d  modif icat ion.  

I n  some o f  t h e  nematic mesophases t h e  t y p i c a l  t e x t u r e s  a r e  

observed which a r e  n o t  focal-conic  i n  na ture .  The smectic 

mesophases exhibit focal-conic  t e x t u r e .  A l l  t he se  compounds 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 0

3:
53

 2
3 

Fe
br

ua
ry

 2
01

3 



34 VORA AND GUPTA 

are b e i n g  i n v e s t i g a t e d  f u r t h e r  for  t h e i r  thermal  h i s t o r y  

and detai led c h a r a c t e r i s t i c s  of d i f f e r e n t  t e x t u r e s .  

One of us  (RSG) t h a n k s  U n i v e r s i t y  Grant  Commission 

( I n d i a )  f o r  f i n a n c i a l  a s s i s t a n c e .  
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