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L IQUID CRYSTALLINE P R O P E R T I E S  OF 4-NITROBENZYLIDENE 
4-ALKYLANILINES 

Z B I G N I E W  GALEWSKI 
I n s t i t u t e  o f  C h e m i s t r y ,  U n i v e r s i t y  o f  Wrocaaw, 
F . J o l i o t - C u r i e  14 ,  50 -383  Wroc law,  P o l a n d .  

A b s t r a c t  A new g r o u p  o f  S c h i f f ’ s  b a s e s  c o n t a i n i n g  
a p o l a r  t e r m i n a l  g r o u p  was s y n t h e s i z e d :  

‘nH2n+1 0 - N  = c H Q-N 0 

The p h a s e  s i t u a t i o n  was c h a r a c t e r i z e d  o n  t h e  b a s i s  
o f  t h e  c a l o r i m e t r i c  ( D S C )  s t u d i e s  a n d  t h e  t e x t u r e s  
o b s e r v a t i o n s .  

I N T R O D U C T I O N  

The S c h i f f ’ s  b a s e s  a r e  a g r o u p  o f  l i q u i d  c r y s t a l l i n e  

compounds w h i c h  h a v e  b e e n  e x t e n s i v e l y  s t u d i e d  b o t h  

f r o m  p r a c t i c a l  a n d  s c i e n t i f i c  p o i n t  o f  v i e w ’  ’ ’. The 

mos t  i n t e r e s t i n g  a r e  t h e  compounds w i th  t h e  a l k y l  

and  a l k o x y  c h a i n s  a t  t h e  b o t h  e n d s  o f  t hem.  L e s s  known 

a r e  compounds w i t h  one a l k y l  or a l k o x y  c h a i n  a n d  a 

strong d i p o l e  g r o u p  o n  t h e  o t h e r  s i d e .  I n  s p i t e  o f  

s i m p l i c i t y  o f  t h e s e  compounds n o t  a l l  f a m i l i e s  o f  

s u c h  a s y m m e t r i c  S c h i f f ’ s  b a s e s  a r e  d e s c r i b e d  i n  t h e  

l i t e r a t u r e  so  f a r .  

The a i m  o f  t h i s  p a p e r  i s  t o  d e s c r i b e  t h e  s y n t h e s i s  

and t h e  p h a s e  s i t u a t i o n s  of  a f a m i l y  o f  t h e  l i q u i d  

c r y s t a l l i n e  compounds:4-nitrobenzyliden-4-alkylanilines. 

COMPOUNDS P R E S E N T A T I O N S  

The S c h i f f ’ s  b a s e s  w e r e  s y n t h e s i z e d  b y  c o n d e n s i n g  i n  

21 I 

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:
40

 1
9 

Fe
br

ua
ry

 2
01

3 



212 Z .  GALEWSKI 

e t h a n o l  e q u i m o l e c u l a r  q u a n t i t i e s  o f  f r e s h l y  p r e p a r e d  

The p r o d u c t s  were  c r y s t a l l i z e d  f r o m  e t h a n o l  t o  c o n s t a n t  

t r a n s i t i o n  t e m p e r a t u r e s .  S t r u c t u r a l  i d e n t i f i c a t i o n  o f  

t h e  compounds was b a s e d  o n  t h e  NMR s p e c t r a .  

4 - a l k y l a n i l i n e s  w i t h  t h e  a p p r o p r i a t e  4 - n i t r o b e n z a l d e h y d  3 . 

PHYSICAL MEASUREMENTS 

The c a l o r i m e t r i c  measuremen ts  h a v e  b e e n  p e r f o r m e d  u s i n g a  

d i f f e r e l l t j a l s c a n n i n g  c a l o r i m e t e r  R I G A K U  a n d  t h e  t e x t u r e s  
o b s e r v a t i o n s  h a v e  b e e n  made w i t h  t h e  h e l p  o f  t h e  

AMPLIVAPOL 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  h e a t i n g  

s t a g e  ( B o e t i u s  t y p e )  and  a camera .  The NMR s p e c t r a  h a v e  

been  r e c o r d e d  w i t h  a TESLA BS 5 6 7  A s p e c t r o m e t e r .  

CALORIMETRIC P R O P E R T I E S  

A d i f f e r e n t  i n f l u e n c e  o f  t h e  c h a i n  l e n g t h  on  t h e  p h a s e  
s i t u a t i o n  o f  t h e  s t u d i e d  s y s t e m s  was d e t e c t e d .  The d e r i -  

v a t i v e s  f r o m  m e t h y l  t o  h e x y l  do n o t  e x h i b i t  a mesophase;  

o n l y  a s h o r t  t e m p e r a t u r e  h y s t e r e s i s  t a k e  p l a c e .  The 

d e r i v a t i v e s  f r o m  h e p t y l  t o  d o d e c y l  e x h i b i t  l i q u i d  c r y s t a l -  

l i n e  p r o p e r t i e s ,  b u t  o n l y  t w o  o f  t hem,  n o n y l  a n d  u n d e c y l  

e x h i b i t  e n a n t i o t r o p i c  l i q u i d  c r y s t a l l i n e  p r o p e r t i e s .  

A 1 1  t h e  phase  t r a n s i t i o n s  a r e  p r e s e n t e d  i n  F i g u r e  1. 

The h e p t y l ,  d e c y l  a n d  d o d e c y l  d e r i v a t i v e s  e x h i b i t  o n e  

m o n o t r o p i c  phase  t r a n s i t i o n ,  t h e  f i r s t - o n e  w i t h  v e r y  

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

t r a n s i t i o n .  The o c t y l  d e r i v a t i v e  shows t w o  m o n o t r o p i c  

phase  t r a n s i t i o n s .  The n o n y l  d e r i v a t i v e  e x h i b i t s  t w o  

mesophases ,  one o f  t hem e n a n t i o t r o p i c  whereas  t h e  

u n d e c y l  d e r i v a t i v e  h a s  one  e n a n t i o t r o p i c  mesophase. 

T e m p e r a t u r e s  and  h e a t s  o f  a l l  p h a s e  t r a n s i t i o n s  f o r  t h e  

s t u d i e d  compounds a r e  l i s t e d  o n  T a b l e  1. 
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4-Nitrobenzylidene-4-alkylanilines 213 

F I G U R E  1 DSC t h e r m o g r a m s  for 4-nitrobenzylidene 
-4-alkylanilines. S c a n  r a t e  10 K/min. a)heptyl, 
bloctyl, c l n o n y l ,  d) d e c y l , e >  undecyl, f )  dode- 
cyl derivatives. 
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4-Nitrobenzylidene-4-alkylanilines 215 

See Color Plate I 
FIGURE 2 Microscopic texture (120x,crossed pola- 
rizers) f o r  4-nitrobenzylidene-4-octylaniline,38 C 
schlieren texture of nematic. 

See Color Plate I1 

F I G U R E  3 Microscopic teture (120x,crossed poJari- 
zers) f o r  4-nitrobenzylidene-4-nonylanilineY49 C , 
marbled texture of nematic. 
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216 Z .  GALEWSKI 

See Color Plate 111 

FIGURE 4 Microscopic texture (200x, crossed pola- 
ri6ers) f o r  4-nitrobenzylidene-4-dodecylaniline, 
59 C, focal-conic texture for SA. 

FIGURE 5 Microscopic texture (120x, crossed poha- 
rizers) for 4-nitrobenzyliden-4-decylaniline,49 C, 
fan shaped texture of SA. 

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:
40

 1
9 

Fe
br

ua
ry

 2
01

3 



Z . G A L E W S K 1  217 

& > 
n 1 2 3 4 5 6 7 8 9 10 11 12 

F I G U R E  6 Plot of liquid crystal transition tempe- 
r a t u r e s  against t h e  n u m b e r  of c a r b o n s  in t h e  a l k y l  
chain in t h e  4-nitrobenzylidene-4-alkylanilines 
( o - me l t i n g ,  [7- N - Iso, A -  S A  - Is0 ( N )  1. 
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218 4-Nitrobenzylidene-4-alkylanilines 

OBSERVATIONS OF TEXTURES 

In all studied compounds textures charcteistic for the 
nematic and SA phases were observed (Fig 2,3,4,5). 
In the heptyl, octyl and nonyl derivatives schlieren 
and marbled textures were found (Fig 2 , 3 ) ,  which are 
characteristic f o r  nematics. 
For .the derivatives from the octyl to dodecyl the fan- 
shaped and focal-conic textures (Fig S,5), characteri- 
stic for S A ,  were observed. F o r  the octyl and nonyl 
derivatives we have observed two liquid crystalline 
textures. Ail photos presented here were taken during 
the decreasing run. 

CONCLUSIONS 

On the basis of the data obtained it was possible to 
build the phase diagram of the series of the 4-nitroben- 
zylidene-4-alkylanilines, which is presented in Fig 6. 
The mesophases found were the same as in the similar 
Schiff’s bases with alkoxy chains 475,6. It means that 
the nematic and S A  mesophases are characteristic for the 
molecules with the CH=N, NO2 and alkilo (alkoxy) 
groups. 
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