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O R I E N T A T I O N  OF A L K O X Y B E N Z O I C  ACIDS I N  T H E I R  
NEMATIC STATE 

A. BLUMSTEIN, L . N .  PATEL 
U n i v e r s i t y  o f  L o w e l l ,  D e p t .  o f  C h e m i s t r y ,  
P o l y m e r s  Program. 

(Submitted f o r  p u b l i c a t i o n  February 21 ,  1978) 

W h i l e  s t u d y i n g  t h e  p o l y m e r i z a t i o n  o f  v a r i o u s  
monomers w i t h i n  m e s o p h a s e s  of  a l k o x y b e n z o i c  a c i d s  
w e  h a v e  o b s e r v e d  t h e  f o r m a t i o n  o f  o r d e r  i n  t h e  oc- 
t y l o x y b e n z o i c  a c i d  i n  i t s  n e m a t i c  s t a t e .  We would 
l i k e  t o  r e p o r t  h e r e  b r i e f l y  o u r  p r e l i m i n a r y  f i n d -  
i n g s .  

F i g u r e s  l b  and l a  show t y p i c a l  low a n g l e  X-ray 
p a t t e r n s  f o r  two a l k o x y b e n z o i c  a c i d s  i n  a s m e c t i c  
a n d  n e m a t i c  s t a t e  r e s p e c t i v e l y .  A r e m a r k a b l e  p a t -  
t e r n  i n d i c a t i n g  p e r s i s t a n c e  o f  o r g a n i z a t i o n  i n  t h e  
n e m a t i c  s t a t e  i s  o b t a i n e d  when t h e  a c i d  i s  m e l t e d  
i n  a t h i n  l a y e r  b e t w e e n  t h e  two m i c a  windows. T h i s  
f i n d i n g  i s  c o n s i s t e n t  w i t h  l i t e r a t u r e  d a t a  on o t h e r  
n e m a t i c  compounds. A s  p o i n t e d  o u t  by D e V r i e s  ( l ) ,  
a n e m a t i c  s t r u c t u r e  p r e s e r v i n g  a "memoryft o f  a 
smect ic  o r d e r  d o e s  e x i s t .  Some n e m a t i c  p h a s e s ,  
e s p e c i a l l y  when t h e y  d e r i v e  f r o m  h i g h l y  o r g a n i z e d  
s m e c t i c  a r r a n g e m e n t s  ( s u c h  as s m e c t i c  C p h a s e s )  
h a v e  b e e n  f o u n d  t o  c o n s i s t  o f  s m a l l ,  m o l e c u l a r  
c l u s t e r s  c o n t a i n i n g  a f ew t h o u s a n d  m o l e c u l e s .  The 
l ame l l a r ,  t i l t e d  o r g a n i z a t i o n  of  m o l e c u l e s  o f  t h e  
"C s m e c t i c  p h a s e s "  i n  e a c h  c l u s t e r  seems t o  b e  p r e -  
s e r v e d .  They h a v e  b e e n  d e s i g n a t e d  by D e V r i e s  a s  
" c y b o t a c t i c  n e m a t i c  p h a s e s "  ( 1 ) .  I t  i s  p r o b a b l e  
t h a t  i n  t h e  case of  a l k o x y b e n z o i c  a c i d s  w e  d e a l  
w i t h  c y b o t a c t i c  n e m a t i c s .  The i n d i v i d u a l  c y b o t a c -  
t i c  a g g r e g a t e s  c a n  b e  s u i t a b l y  o r i e n t e d  by a m i c a  
s u r f a c e  g i v i n g  t h e  low a n g l e  X-ray p a t t e r n  i l l u s -  
t r a t e d  i n  F i g u r e  l a .  
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FIGURE l a  T y p i c a l  X-ray F i g u r e  l b  T y p i c a l  
D i f f r a c t i o n  P h o t o g r a p h  X-ray D i f f r a c t i o n  Pho- 
o f  a N e m a t i c  P h a s e  o f  a n  t o g r a p h  o f  a S m e c t i c  
A l k o x y b e n z o i c  Ac id  (Oc-  P h a s e  o f  a n  Alkoxy- 
t y l o x y  B . A .  a t  113OC). b e n z o i c  A c i d  (Dodecy- 

l o x y  B . A .  a t  98OC). 

A CKN OWL E D G E M E N  T 

T h i s  work w a s  s p o n s o r e d  i n  p a r t  by a g r a n t  
f rom t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  G r a n t  DMR 
75- 1739  7 P o l y m e r s  P rogram.  
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