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ANOTHER TYPE OF " D I  SCOT1 C PHASES" 

H. KELKER, U.G. W l R Z l N G  
Hoechst AG Frank fur t  ( M ) ,  Germany 

(Submitted f o r  pub1 i c a t i o n  December 15, 1978) 

Typica l  p roper t i es  o f  " d i s c o t i c  phases" as a type o f  
mesophase have been repor ted by B i  1 l a rd ,  
and o thers .3  Whereas Chandrasekhar does no t  r e f e r  t o  the 
o p t i c a l  s ign  o f  a un iax ia l  o r i en ted  phase o f  those d i s c - l i k e  
molecules, B i l l a r d  s ta ted  c l e a r l y  t h a t  such a " d i s c o t i c  
phase" shows o p t i c a l  negat ive double r e f r a c t i o n ,  t h i s  be ing 
a t y p i c a l  f ea tu re  o f  t h i s  tex tu re .  The substance was, as i n  
the case o f  Chandrasekhar, a monomolecular compound (alkoxy 
de r i vat  i ves o f  t r i phenyl ene ) . We recent 1 y found, when 
inspec t ing  a se r ies  o f  po lymer ic  mesophases o f  the  type 

Chandrasekhar2 

t h a t  
morph 
new c 

s some cases an o p t i c a l  negat ive character  o f  the meso- 
c phases appeared. However, on l y  a few members o f  t h i s  
ass o f  compounds, synthesized by Ringsdorf e t  a l . 4  

were o f  the o p t i c a l  negat ive type. A t y p i c a l  example i s  the 
polymer w i t h  n=2 and R=OCH . The substance has a r e l a t i v e l y  
sharp t r a n s i t i o n  p o i n t  a t  ?OO°C, a mesophase being formed, 
which has been designed as "nematic" by Ringsdorf e t  a l .  (see 
tab le ) .  

Under the heat ing  microscope, between glass s l i d e s  and 
w i t h  crossed N ico ls ,  t h i s  mesophase shows the t y p i c a l  d rop le ts  
and in te r fe rence  pa t te rns  t h a t  resemble a nematic phase. 
Spherul i t e s  e x h i b i t e d  an o p t i c a l  p o s i t i v e  character  under 
or thoscopic  cond i t ions  and us ing a h a l f  wavelength p la te .  

Heating t o  h igher  temperatures (>%13OoC) leads t o  the 
vanish ing o f  spontaneous double r e f r a c t i o n .  Wi th in  the meso- 
morphic range and app ly ing  pressure, homeotropy w i t h  a negat ive 
s ign  cou ld  be induced. This s t a t e  was conserved completely i f  
the sample was cooled down, a pseudomorphosis o f  the un iax ia l  
mesophase t e x t u r e  being formed. 
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This way, glassy samples o f  about 10-50 pm thickness 
are  e a s i l y  prepared, which show a pe r fec t  homogeneity o f  
negat ive u n i a x i a l  character  (conoscopic cond i t ions ,  
X/P-plate be ing used). 

The behavior resembles s t rong ly  a "d i sco t i c "  phase but  
a l so  t o  the w e l l  known t ransformat ion phenomenon o f  an 
"undisturbed" foca l  conic  cho les te r i c  t ex tu re  i n t o  the 
Grandjean t e x t u r e  by touching the cover s l i d e .  L i ke  the 
Grandjean tex tu re  the new phase formed by app ly ing  pressure, 
shows negat ive double r e f r a c t i o n ,  but  there i s  no o p t i c a l  
a c t i v i t y .  I n  the  case o f  substance (4) an o p t i c a l  a c t i v e  
t y p i c a l  Grandjean c h o l e s t e r i c  phase tex tu re  i s  formed. 

Other "Ringsdorf polymers'' be ing inspected i n  the same 
manner showed d i f f e r e n t  behavior which can be sumned up as 
fo l lows:  

A negat ive u n i a x i a l  mesophase being conserved i n  the  
glassy s t a t e  and pe rs i s ten t  a t  room temperature could be pro-  
duced w i t h  substance Nos. (2) ,  ( 4 ) ,  and (7 ) ;  Nos. ( I )  and 
(3) y ie lded  glasses w i t h  p o s i t i v e  s ign  (see t a b l e ) .  Nos. (5) 
and (6) d i d  no t  g i ve  double r e f r a c t i n g  glasses, bu t  s o l i d i f i e d  
under pressure forming m ic roc rys ta l  1 i ne  phases. 

We s h a l l  no t  speculate about poss ib le  r e l a t i o n s  between 
c o n s t i t u t i o n  and o p t i c a l  behavior. More experimental work i s  
necessary and being done i n  c lose  cooperation w i t h  the Rings- 
do r f  Group. 
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