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A NFN LIQUID CRYSTALLINE SUBSTANCE EXHIBITING 
A REEXTRANT NEMATIC PHASE AND TJVO LOW-TEMPE- 
RATURE SREXTIC PHASES 

D. DEWS, G. PELZL, A .  WIEGELEBEN and 

Sekt ion  Chemie, Martin-Luther-Universitat 
Hal le ,  GDR, Miihlpforte 1 ,  DDR-402 Hal le  

'VEB Spezialchemie Leipz ig ,  Abt FE, GDR, 
E l s t e r a u e  9 ,  DDR-7143 Leipzig-Liitzschena 

:nl . WEISSFLOG+ 

(Submitted f o r  p u b l i c a t i o n  February 75,  1980) 

Abs t rac t :  A few members o f  t he  homologous 
4-n -a 1 ky 1 oxy -ben z y 1 i dene -amino-4 * - cy anob iphe- 
n y l s  were synthes ized .  The C compound exhi- 
b i t s  a r e e n t r a n t  nematic phase and a t  lower 
temperatures  smect ic  B and smect ic  E phases.  

7- 

We have synthes ized  f i v e  members of t h e  homolo- 
gous  4-n-alkyloxy-benzylidene-amino-4'-cyanobiphe- 
n y l s  i n  analogy t o  the  4-cyanobiphenyl 41-n-alkyloxy- 
benzoate3 '. The subs tances  were obta ined  by con- 
densa t i o n  o f  4-n-alkyloxybenzaldehydes w i t h  4-ami- 
no-4'-cyanobiphenyl. The products  were p u r i f i e d  
by r e c r y s t a l l i z a t i o n  from e thano l  o r  amylalcohol. 

p o l a r i z i n g  microscope a r e  g iven  i n  t a b l e  1 .  
The t r a n s i t i o n  temperatures  determined with a 

The C5-compound shows SE-SB-N polymorphism. 
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TABLE 1 

'nH2n+ 1 O ~ C B N ~ C N  

N is. n c r  sE sB N r e  sA 

5 . 119 . (76)  . - - 299 

6 9 2 -  . 111 - - 280 . 
7 . 73 . 95 . 111 . 140 212 . 273 . 
8 . 68 . 100 - - 243 . 267 . 
9 . 7 6 .  99 - - . 249 . 258 . 
cr : s o l i d  c r y s t a l  The numbers a r e  the  

t r a n s i  t i on  tempera - 
t u r e s  ( O C ) .  Brackets 

SA, SB, SE: smect ic  A ,  B o r  C 

N : nematic deno t e mono t r o p i c  

: r e e n t r a n t  n e n a t i c  phases. 're 
is. : i s o t r o p i c  

In the  next  homologue (C,) we could no t  d e t e c t  a 
S 
room temperature.  In the  C -compound,below the  
temperature range of the  r e e n t r a n t  nematic (Nre) 
phase,two smect ic  low temperature phases - SE 
and SB - could be observed. I n  t h e  C8 and C 9 ho- 
mologues,the SB phase and t h e  Nre phase d isappear  
and a polymorphism SE, SA, N 

C d e r i v a t i v e  measured with a d i f f e r e n t i a l  scann- 

phase,although t h e  SB phase was supercooled t o  

7 
E 

occurs .  
In  t a b l e  2 t he  t r a n s i t i o n  e n t h a l p i e s  of t he  
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A NEW LIQUID CRYSTALLINE SUBSTANCE 291 

i n g  c a l o r i m e t e r  (DSC 2,  Perkin-Elmer) a r e  l i s t e d .  
It i s  remarkable t h a t  t he  en tha lpy  f o r  t he  t r a n s i -  
t i o n  Nre + SA i s  very low compared wi th  the  en- 
t ha lpy  of t h e  SA 4 N t r a n s i t i o n  01' w i t h  the  co r -  
responding va lues  o f  o t h e r  subs tances  w i t h  reen-  
t r a n t  nematic phases 293 

TABLE 2 T r a n s i t i o n  En tha lp i e s  (J mol-') of 
4-n-Hep tyloxy-ben zylidene-amino-4 '- 
cyanobiphenyl 

t r a n s i t i o n  t r a n s i t i o n  aH/J  11101-1 
temperature/OC 

~~~~~~~ 

cr I - cr I1 6 5  23 500 

c r  I1 - SE 73 4 500 

95 395 sE - 'B 
111 3 400 sB - Nre 
140 4 - 5  N r e  - 'A 

sA - N  21 2 37 

N - i s  273 1 000 

On microscopic observa t ion  t h e  SB phase appears  a s  
a homeotropic t e x t u r e ,  a fan-shaped t e x t u r e  o r  a 
t y p i c a l  mosaic t e x t u r e  depending on t h e  experimental  
cond i t ions .  The SE phase o f t e n  occurs  a s  a fan-  
shaped t e x t u r e  o r  a paramorphic mosaic t e x t u r e .  

smect ic  phases was c a r r i e d  out  by m i s c i b i l i t y  i n -  
The i d e n t i f i c a t i o n  of t h e  low temperature  
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smectic E 
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I > I I I 1 I 1 
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A :  H ~ ~ C ~ O @ C H = N ~ C N  
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B 

B : @@CH=N @CH = CH - C O O C ~ O H ~ ~  

FIGURE 1 
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FIGURE 2 
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vestigations with suitable reference substances. 
The diagrams of state were determined by the con- 
tact method,4 completed by the study of singular 
concentrations. 

rature phases of 4-n-heptyloxy-benzylidene-amino-4’- 
cyanobiphenyl are completely miscible with the SE 
and SB phases of n-decyl 4-[4-phenyl-benzylidene- 
amino]-cinnamate ’. The Nre phase exists only in a 
small concentration range. The eutectic temperature 
and also the melting points of the mixtures could 
not be determined because the samples did not crys- 
tallize. 

As shown in figure 2 the nematic phase of 
ethoxybenzylidene-amino-4’-cyanoaniline is com- 
pletely miscible with the nematic high-temperature 
phase as well as with the reentrant nematic phase, 

Figure 1 shows that the two smectic low tempe- 

6 
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