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5-Alkyl-2- (4'-cyanophenyl)-l,3-dioxanes have been syn- 
thes ized  and are found t o  be  l i q u i d  c r y s t a l l i n e .  A 
very low threshold  vo l t age  (0.76 V) and s a t u r a t i o n  vo l t -  
age (1.25 V) cha rac t e r i zes  a mixture  of s e v e r a l  of 
these  compounds. 

A new family of namatic l i q u i d  c r y s t a l s ,  de r iva t ives  of 
1,3-dioxanes, have been discovered. The compounds are 
5-alkyl-2- (4'-cyanophenyl)-l, 3-dioxanes ( I )  . 

I (R = a l k y l )  

The dioxanes are convenient ly  synthes ized  i n  t h r e e  s t e p s  
from r e a d i l y  a v a i l a b l e  materials. 
reac ted  wi th  an  a l k y l  bromide t o  y i e l d  d i e t h y l  a lkylmalonates .  
Reduction t o  2-alkyl-l,3-propanediols is accomplished with 
borane-methyl s u l f i d e  (BMS) . The d i o l s  are condensed wi th  
4-cyanobenzaldehyde i n  benzene with p- toluenesulfonic  ac id  
t o  y i e l d  t h e  des i r ed  products .  

'Present Address: 

Die thyl  sodiomalonate is 

School of Chemistry, Rutgers, The State  
Universi ty  of New Je rsey ,  Piscataway, N . J .  08854 
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I 
N c ~  c H o  

c I R-CH(CH70H) 7 

G a s  chromatography and I R  spectroscopy of t h e  product 
r evea l s  t h e  presence of a mixture  c o n s i s t i n g  of two isomers 
i n  t h e  r a t i o  of 3:l. Trapping t h e  GC f r a c t i o n s  and examina- 
t i o n  between crossed  p o l a r i z e r s  on a Mettler IF52 Hot Stage  
demonstrated t h a t  t h e  major component w a s  nematic.  Attempts 
t o  i n c r e a s e  t h e  r a t i o  of t h e  des i r ed  component by vary ing  
r e a c t i o n  condi t ions  were no t  success fu l .  By analogy wi th  
t h e  repor ted1  phenylcyclohexanes t h e  t r a n s  conf igu ra t ion  
is ass igned  t o  t h e  nematic isomer.  The less elongated 
s t r u c t u r e  of t h e  cis isomer would not  b e  expected t o  g ive  
rise t o  a mesophase. 

I ( t r a n s )  I ( c i s )  

The isomers may b e  convenient ly  sepa ra t ed  by one o r  two 
r e c r y s t a l l i z a t i o n s  from isopropanol .  T rans i t i on  temperatures 
are given i n  t h e  Table. 
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TABLE 1. T r a n s i t i o n  temperatures (OOC) for compounds (I) 

Cry s t al- nema t i c Nematic-isotropic 
R (c rys  t a l - i s o t r o p i c )  ( isotropic-nematic)  

C2H 5 (66 .2 )  (14 .8 )  

C3H7 ( 5 2 . 9 )  (39.3) 

C4H9 32.2 34.6 

C5H1 1 46 .O 47.5 

C6H1 3 

C7H1 5 

(51.0) 

(54 .1)  

(43 .8 )  

(49 .8)  

C8H1 7 ( 5 9 . 0 )  ( 4 7 . 3 )  

Elec t ro-opt ic  p r o p e r t i e s  of t h e  ma te r i a l s  were de ter -  
mined on PVA-coated In203 which had been u n i d i r e c t i o n a l l y  
rubbed t o  produce a twis ted  s t r u c t u r e .  A mixture  of t h e  
pegty l ,  hexyl ,  hep ty l ,  and o c t y l  compounds (CN = 22 , NL = 
45 ) conta in ing  0.1% c h o l e s t e r y l  nonanoate was used. A t  
25OC t h e  d i sp lays  show V10 = 0.76 V, V50 = 0.84  V, 

0 

VSAT 1 . 2 5  V. 
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