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MESOMORPHIC PERHYDROPHENANTHRENE DERIVATIVES 

Daniel VARECH and Jean JACQUES 

Laboratoire de Chimie des Interactions Moleculaires 

COLLEGE de FRANCE, 75235 PARIS Cedex, FRANCE 

(Received for Publication July 16,1983) 

Abstract A series of 2a,7B-dialkyl-(4aaI 4bB, Eaa, 10aB) 

tetradecahydro-l,2,3,4,4a,4b,6,7,8,8a,9,10,lOa- 

phenanthrenes have been prepared. Several of these 

hydrocarbons exhibit a nematic phase over a rela- 

tively large temperature range. 

Organic compounds with mesomorphic properties though 

they are devoid of an appreciable permanent or induced electric 

dipole (i.e. hydrocarbons without II electrons and/or hetero- 
atoms such as 0, N, S, halogens ... ) have not only an intrinsic 
theoretical interest, but also a practical one, as solvent 

for measuring the twisting power of chiral solutes in induced 

cholesterics . (1) 

In this letter we describe a few hydrocarbon perhy- 
drophenanthrene derivatives (general formula r) with nematic 
behaviour in a relatively wide temperature range. The prepara- 

tion of these compounds and connected stereochemical problems 

will be reported fully elsewhere. O u r  results are summarized 

in Table I. 

Phase transition temperatures were determined by means 

of polarizing microscopy as well as by differential scanning 

calorimetry measurements (Perkin-Elmer DSC 2). Enthalpies of 
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TABLE I 

Phase t r a n s i t i o n s  ("C) of compounds 1 

R 

'5'1 1 

'gH1 1 

'5'1 1 

'5'1 1 

'5'1 1 

'7'15 

'7'1 5 

'7'1 5 

C7H1 5 

'7'1 5 

'7'1 5 

R' K N I 

74.5 

70.0 

86.0 

71.0 

68.0 

56.5 

80.0 

88.0 

0 91.0 '1 1'23 
H 38.0 

iSO-C!6H13 76.0 

c3H7 

C4'9 

'5'11 

'6'13 

'7'1 5 

'6'1 3 

'7'1 5 

c1 0'21 

6.9 , 78.5 

4.9 

7.8 

5.0 

6.6 , 74.0 

, 64.5 

8.9(*)  

14.0 , 91.0 

16.9( * )  

4.6 
9.8 , 78.5 

7.4(*) 86.0 0.14 . 
86.5 0.13 . 
93 0.14 . 
93 0.14 

8.5(*) 95.5 0.19 

6.7(*) 84.0 0.15 
98.5 0.19 

15 .2  ( 0  89.5) 0 

( a  89.0 0 .25 )  . 
l l . O ( * ) ( .  74.0 0.12) 

t r a n s i t i o n  i n  Kcal/mol a r e  g iven  i n  italics. 

Compounds marked wi th  ( t )  e x h i b i t  a c r y s t a l - c r y s t a l  p l y -  

morphism near t h e  melting p o i n t  involving some r e l a t i v e l y  impre- 

cise data for t h e i r  crystal-mesophase or c r y s t a l - i s o t r o p i c  l i q u i d  

t r a n s i t i o n s .  ( I t  should be observed i n c i d e n t a l l y  t h a t  some i n t e r -  

mediate ke tonic  compounds 2 and 

t i e s ) .  

also e x h i b i t  mesomorphic proper- 

I t  has a l ready  been no ted ' t ha t  s t r u c t u r e  conta in ing  only  

carbon and hydrogen atoms may e x h i b i t  mesomorphic p r o p e r t i e s  : 

c h o l e s t e r i c  and/or smectic A with 38-alkyl choles tanes  (2 )  and 

smectic B with perhydroterphenyls . ( 3 )  

The ex i s t ence  of hydrocarbons L w i t h  a q u i t e  r e l a t i v e l y  

l a r g e  nematic range under l ines  the  importance of geometrical  

f a c t o r s  i n  l i q u i d  crystal organisa t ion .  

W e  are g r a t e f u l t o  D r s  M.J. Brienne and J. Malthete f o r  

t h e i r  he lp  i n  t h e  cha rac t e r i za t ion  of the mesomorphic phases and 

t o  Mrs Lacombe f o r  a s s i s t a n c e  i n  the chemical p a r t .  
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