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A P U R E  R E E N T R A N T  C H O L E S T E R I C  P H A S E  
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C e n t r e  d e  R e c h e r c h e  P a u l  P a s c a l ,  Domaine 
U n i v e r s i t a i r e  - 33405 T a l e n c e  Cedex,  F r a n c e .  

J. MALTHETE and J .  J A C Q U E S  

L a b o r a t o i r e  de  Ch imie  d e s  I n t e r a c t i o n s  
M o l g c u l a i r e s ,  C o l l k g e  d e  F r a n c e  - 
75231 P a r i s  Cedex 0 5 ,  F r a n c e .  
(Submitted for Publication November 23, 1981) 

A b s t r a c t  : An o p t i c a l l y  a c t i v e  d e r i v a t i v e  

of  p - c y a n o b i p h e n y l  e x h i b i t s  a s t a b l e  r e e n -  

t r a n t  c h o l e s t e r i c  p h a s e  w i t h  t h e  s e q u e n c e  : 

I n t r o d u c t i o n  

The e x i s t e n c e  of a p u r e  r e e n t r a n t  n e m a t i c  
1 - 4  p h a s e  i s  known f o r  s e v e r a l  y e a r s  . The r e c e n t  

5 
p u b l i c a t i o n  of  a r e e n t r a n t  c h o l e s t e r i c  m i x t u r e  

i n d u c e d  u s  t o  p u b l i s h  a p a r t  of  o u r  r e s u l t s  i n  

t h i s  f i e l d .  

S e v e r a l  c o r e s  w i t h  t h e  cyano  g r o u p  a r e  known 

t o  be  s u i t a b l e  f o r  t h e  a p p e a r a n c e  of t h e  r e e n t r a n t  

phenomenon a t  a t m o s p h e r i c  p r e s s u r e ,  among them 

p - c y a n o b i p h e n y l  i s  o n e  of t h e  more s t a b l e  and 

e a s i l y  a v a i l a b l e .  A s  a m a t t e r  of  f a c t  t h e  com- 
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196 

pounds la and l b  exhibit a reentrant nematic phase 

N. H. TINH, C. DESTRADE, J. MALTHETE and J.  JACQUES 

2 - - 

- la R = C 8 H 1 7  

- l b  R = G g H 1 9  

K 9 7  N 1 2 0  S A  2 0 1  

K 9 6 ( N  7 1 )  

N 240 I 

S A  2 1 7  N 2 3 2  I 

Generally, this phenomenon is only observed 
with one, two or three chain lengths in the same 

series, typically from C8 to C 1 0 3 ' 4 .  On the other 
hand, the substitution of an hydrogen atom by a 
methyl group in the normal chain is known to desta- 
bilise the nematic phase when it is near the polar 
rigid core . 6 

According to these observations, in order to 
prepare a pure p-cyanobiphenyl exhibiting a reen- 
trant cholesteric phase, we have built up the chi- 
ral chain with a length nearly equivalent to those 
of 1 and a lateral methyl at its extremity. - 

Results 
The compounds ( S ) - ( + ) - 2 a  - and (S)-(+)-2b - were 

prepared by reaction of the corresponding optical- 
ly active benzoyl chloride (obtained from ( S ) - ( - ) -  

2-methylbutanol) with 4-hydroxy-4'-cyanobiphenyl, 
and were purified by chromatography on silicagel. 

The purity was checked by elemental analysis and 

thin layer chromatography. Transition temperatu- 
res were determined by calorimetry using a DSC 
(Dupont 9 9 0 ) .  The textures were observed with a 
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A PURE REENTRANT CHOLESTERIC PHASE 197 

p o l a r i z i n g  m i c r o s c o p e  e q u i p p e d  w i t h  a n  h e a t i n g  

a n d  c o o l i n g  s t a g e  ( M e t t l e r  F P 5 ) .  

( S ) - ( + ) - 2 a ,  - n = 3  : K 74  NR99 SA 1 7 8  N"231 I ;  

(a]::,=+ 5 . 4 "  ( C H C 1 3 ,  C s  1 ) .  

( S ) - ( + ) - = ,  n = 5  : K 7 2 ( S f 4 2 ) S A  214  N*220 I ;  

[a]::8=+ 3.7' (CHC13, C'L 1 ) .  

A r e e n t r a n t  c h o l e s t e r i c  p h a s e  c o u l d  b e  ob-  

s e r v e d  w i t h  compound - 2a a n d  was e n t i r e l y  m i s c i b l e  

w i t h  t h e  r e e n t r a n t  n e m a t i c  p h a s e  o f  l a  ( F i g .  1 ) .  

The  p r e s e n c e  of  " f i n g e r  p r i n t s "  i n  - 2 a  c h o l e s t e r i c  

p h a s e s  a l l o w e d  u s  t o  o b s e r v e  a n  i n c r e a s i n g  of  t h e  

p i t c h  o n l y  n e a r  t h e  N + S A  t r a n s i t i o n  o n  h e a t i n g ,  

a s i m i l a r  b e h a v i o u r  h a s  b e e n  d e s c r i b e d  i n  a b i n a -  

r y  m i x t u r e  . 

- 

R 

5 

D i s c u s s  i o n .  

I t  i s  r a t h e r  s u r p r i s i n g  t h a t  o n l y  - 2 a ,  w i t h  

t h e  r e l a t i v e l y  s h o r t  C 6  b r a n c h e d  c h a i n ,  

t h e  r e e n t r a n t  phenomenon ,  when 2b w i t h  c h a i n  

l e n g t h  c o r r e s p o n d i n g  t o  t h i s  o f  t h e  r e e n t r a n t  

n e m a t o g e n i c  - l a  i s  d e v o i d  o f  t h e  e x p e c t e d  p r o p e r -  

t i e s .  F u r t h e r m o r e ,  w e  m u s t  p o i n t  o u t  t h a t  - 2b 

e x h i b i t s  a m e t a s t a b l e  S c  s m e c t i c  p h a s e : i t  i s  t h e  

f i r s t  e x a m p l e  o f  a p u r e  t w i s t e d  S c  s m e c t i c  l i q u i d  

c r y s t a l  w i t h  a s t r o n g  l o n g i t u d i n a l  d i p o l e  moment .  

e x h i b i t s  

- 

R 

* 
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N *  

4 7 0 .  

0: a 

S A 

200 

4 * 
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