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U T R O D U C T I O N  

S p e c i f i c  i n t e r a c t i o n s  of p a r t s  of m o l e c u l e s  
have l e d  t o  new s t r u c t u r a l  models i n  t h e  f i e l d  
of l i q u i d  c r y s t a l s .  The p o l d  cyano g r o u p ,  m a j  
for example c a u s e  a " b i - l a g e r e d "  o r  " p a r t i a l l y  
b i - l a y e r e d t t  s t r u c t u r e  of  t h e  s m e c t i c  k t y p e .  Hy- 
drogen b r i d g e s  i n  c a r b o x y l i c  acias  y i e l d  d imers  
which p roduce  a " b i - l a y e r e d "  s t r u c t u r e  i n  t h e  
s m e c t i c  C phase  '. A v a r i a t i o n  of t h i s  concep t  
seems t o  b e  r e a l i z e d  i n  2 - ( t r a n s  4 -n -a lky lcyc lo -  
hexyl)-propan-1,3-diols. 

RZSULTS 

The compounds were p r e p a r e d  a5 i n t e r m e d i -  
a t e s  i n  t h e  s y n t h e s i s  of  d e r i v a t i v e s  of  5-cyclo 
hexyl-I  , 3 - d i o x m  2. The s y n t h e s i s  was performed 
a c c o r d i n g  t o  f i g u r e  1 ,  where t r a n s - i s o m e r s  a r e  
i n v o l v e d .  
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182 S. DlELE e r a /  

The trans-isomers were separated by recrystalli- 
zation f r o m  hexane. 

COOEt 

COOEt 
- R@-CG 

-,COOEt 
R @ B ~  td HC, COOEt 

+ LiAIHq - R a H  
,COOEt 

COOEt 
R H C H  

FIGURL 1 

In the following we refer to the hexyl horiologue 
of the diol, only. 

tions with polarized light led to the following 
transit ion scheme 

The preliminary microscopic investiga- 

Cr _81oc_ 'B -1 - 1 O0C& 'A + 114.5°Cd is 

Detailed texture and miscibility investigations 
will be reported in a separate paper . 3 

The unaxial character of the phases was proved 
by conoscopic investigations. 

The X-ray studies were performed using Guinier 
equipment as well as a flat-film method in 
connection with oriented samples. 
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NEW LIQUID CRYSTALLINE STRUCTURES 183 

j ’ igure  2 d i s p l a y s  t h e  p a t t e r n  o f  t h e  SA p h a s e .  
The m o l e c u l e s  a r c  o r i e n t e d  p e r p e n d i c u l a r  t o  t h e  
magnet ic  f i e l d  and  p e r p e n d i c u l a r  t o  t h e  s m e c t i c  
l a j e r s  (The d i r e c t i o n  of t h e  magnet ic  f i e l a  i s  
marked by an  a r r o w ) .  

TIGURE 2 

The d i f f u s e  s c a t t e r i n g  a t  Brag&-angles o f  about  
10’ i s  a c h a r a c t e r i s t i c  f e a t u r e  o f  t h e  SA phase .  
A s  a s p e c i a l  f e a t u r e ,  a remarkably higiA number 
o f  o r d e r s  o f  tlie l a y e r  r e f l e c t i o n  (up  t o  t h e  
4 t h  o r d e r )  can be  observed .  The cor respon-  
d i n g  d - v d u e  i s  27.5 8. In  comparison w i t h  t h e  
m o l e c u l a r  l e n g t h  a r a t i o  d/L = 1.6 i s  o b t a i n e d .  

The p o s i t i o n  o f  t h e  i n n e r  r i n g  does n o t  show 
any a l t e r a t i o n  a t  t h e  t r a n s i t i o n  i n t o  t h e  low 
t e m p e r a t u r e  phase .  

The G u i n i e r  p a t t e r n  o f  t h i s  phase shows three 
o u t e r  r e f l e c t i o n s  ( f i g u r e  3 ) ,  which were indexed  
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on t h e  b a s i s  of a hexagonal  l a t t i c e  (ahex=5.938). 
lip t o  now, a s imi la r  p a t t e r n  ha6 n o t  been obser -  
ved i n  SB phases .  It p r o v e s  t h e  h i g h  s t r u c t u r a l  
o r d e r  i n  t h e  phase under  d i s c u s s i o n .  
F u r t h e r  i n v e s t i g a t i o n s  a r e  n e c e s s a r y  t o  c l a r i f y  
t h e  s i t u a t i o n .  

I 

A 

PIGURE 3 

The d-value of 27.5 52 i s  e x p l a i n e d  by a model 
0 v i v e n  i n  f i g u r e  4.  
The ev idence  f o r  t h e  model i s  o b t a i n e d  from 
i n v e s t i g a t i o n s  of f u r t h e r  hoinologues which w i l l  

The s k e t c h e d  hydrogen-br idges  were i n d i c a t e d  by 
s p e c t r o s c o p i c  measurements.  According t o  t h e s e  

4 measurements f r e e  0-H bands were n o t  d e t e c t e d .  

be r e p o r t e d  l a t e r  3 . 

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
 1

0:
27

 2
1 

Fe
br

ua
ry

 2
01

3 



NEW LIQUID CRYSTALLINE STRUCTURES 18.5 

In f i g u r e  4 t h e  m o l e c u l e s  o f  s o r t  1 and sort 2 
a r e  s h i f t e d  w i t h  r e s p e c t  t o  e a c n  o t h c r  i n  t h e  
d i r e c t i o n  o f  view. However, t h e  a s s u r e d  model 
must be proved by an e x a c t  s t r u c t u r e  a n a l y s i s .  

. C ATOM H BRIDGE 
n ATOM - MOLECULES OF SORT 1 
0 ATOM - MOLECULES OF SORT 2 

FIGUilE 4 

It should  be mentioned t h a t  s i ini ld  s t r u c t u r e s  
( w i t h  r e s p e c t  t o  t h e  i n t e r d i g i t a t i o n  o f  t h e  
a l k y l  c h a i n s )  have been r e p o r t e d  f o r  d e r i v a -  
t i v e s  o f  l y c o p y r a n o s i d e s  i n  t h e  c r y s t a l l i n e  
s t a t e  5, !? 
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