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NEW OPTICALLY ACTIVE DOPANTS FOR LIQUID CRYSTiL 
MIXTURES - (5') -1 -PHENYLETHYLAMTNE DERIVATIVES 

E BIALECKA-FLORJA$CZYK 
Warsaw T e c h n i c a l  U n i v e r s i t y ,  I n s t i t u t e  of P h y s i c s ,  
K o s z y k m a  75 00-662 Warsaw, P o l a n d  

( S u b m i t t e d  fo r  p u b l i c a * i o n :  1 6 t h  J u l y  19821 

A b s t r a c t :  
l i q u i d  c r y s t a l  mixtures  - ( S )  -1-phenylethylamines - 
and t h e i r  h e l i c a l  tw i s t ing  powers a r e  repor ted .  

Severa l  new o p t i c a l l y  a c t i v e  dopants f o r  

Ch i ra l  nematics o r  mixtures  of nematic l i qu id  c r y s t a l s  wi th  
o p t i c a l l y  a c t i v e  add i t ives  (mesogenic o r  non-mesogenic) a r e  
p o t e n t i a l l y  u s e f u l  f o r  a p p l i c a t i o n  i n  e l e c t r o - o p t i c a l  devices  
o r  i n  su r face  thermography.' 
and photochemical s t a b i l i t y  than c h o l e s t e r o l  d e r i v a t i v e s  and 

cyanobiphenyls 
methylbutyl  group (or  i t s  homologues) and some non-mesogenic 
compounds, eg, d e r i v a t i v e s  of 2-naphthoxy-c~-substi tuted 
a c e t i c  ac ids ,  d e r i v a t i v e s  of menthol o r  dibenzodiazocines  
are of g r e a t e s t  i n t e r e s t .  

They a r e  of higher  chemical 

they e x h i b i t  s i m i l a r  p i t c h  va lues .  Nematic e s t e r s ,  2 
o r  Schiff-bases '  incorpora t ing  the  (S) -2- 

I n  t h i s  pape r  s e v e r a l  new d e r i v a t i v e s  of (S)-(-)-1-phenyl- 
ethylamine such as  amides, Schiff-bases  and benzyl  
d e r i v a t i v e s  a r e  repor ted  which a r e  very  e f f e c t i v e  o p t i c a l l y  
a c t i v e  dopants i n  nematic l i q u i d  c r y s t a l s .  The synthes ized  
compounds, t h e i r  mel t ing (o r  bo i l i ng )  p o i n t s ,  s p e c i f i c  

* 
P a r t  of t h i s  work was presented  a t  I V  I n t e r n a t i o n a l  
Conference on Liquid Crys t a l s  f o r  S o c i a l i s t  
Countr ies ,  T b i l i s i ,  5th-8th October 1981. 
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rotations ago and helical twisting powers Am are listed in 
the Table. Schiff-bases (compounds 5-9) and some amides (2-4) 
have relatively high helical twisting powers - about four 
times higher than cholesteryl nonanoate (0.13 pm-lrnol Z-') .5 
Amines (10, 11) and N-(S)-1-phenylethyl 4-decylbenzarnide (1) 
are somewhat less effective. Some of these compounds (for 
example 6) can be used in mixtures with 4-cyano-4'-n-pentyl- 
biphenyl (CB5) (2-10%) to give selective light reflection. 
It should be noticed that 4-(4'-octylphenylbenzoyloxy)benzyl- 
idene-(S)-1-phenylethylamine (9) gives a monotropic smectic 
phase. 

EXPERIMENTAL 

All the compounds were prepared by standard procedures from 
(S)-(-)-1-phenylethylamine (Fluka AG, ago = 40 2 5O, c = 10 
in ethanol) and the appropriate acyl chloride (compounds 1-4) 
or 4-substituted benzaldehyde6 (compounds 5-9). Amines 10 
and 11 were obtained from appropriate anils by reduction with 
sodium borohydride in methanol. They solidified at room 
temperature after standing. 

4-Alkoxybenzaldehydes were prepared by catalytic alkylation 
in a two phase system from the alkyl bromide and 4-hydroxy- 
benzaldehyde in chlorobenzene in the presence of 20% aqueous 
KOH and a catalytic amount of tetrabutylammonium bromide; the 
average yield was about 80%.7 

The purity of all the final products was checked by tlc; 
their structures were confirmed by elemental analysis and by 
IR spectroscopy. 

Pitch measurements of the compounds under investigation in 
mixtures with CB5 were made by the Grandjean-Can0 method. 
Helical twisting power Am was calculated from the formula 
1/P = Amcm where P is pitch (pm) and cm is molar 
concentration ( W )  of optically active compound (0.5-3 m o l  %) 
in CB5. 
solutions. 

Specific rotations were measured using chloroform 
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