
This article was downloaded by: [Tomsk State University of Control Systems
and Radio]
On: 21 February 2013, At: 12:40
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and Liquid
Crystals
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

trans-Cyclohexyl trans-
Cyclohexylmethyl Ethers a
New Class of Aliphatic Liquid
Crystals
Maged A. Osman a
a Brown Boveri Research Center, 5405, Baden,
Switzerland
Version of record first published: 15 Sep 2010.

To cite this article: Maged A. Osman (1982): trans-Cyclohexyl trans-Cyclohexylmethyl
Ethers a New Class of Aliphatic Liquid Crystals, Molecular Crystals and Liquid Crystals,
72:9-10, 291-295

To link to this article:  http://dx.doi.org/10.1080/01406568208084723

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable

http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/01406568208084723
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

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

2:
40

 2
1 

Fe
br

ua
ry

 2
01

3 



Mot.  Cryst. Liy. Cryst. Vol. 72 (Letters), pp. 291-295 
0140-6566/82/72090291$06.50/0 
@ 1982, Gordon and Breach, Science Publishers, Inc. 
Printed in the  United States of America 

trans-CYCLOHEXYL trans-CYCLOHEXYLMETHYL ETHERS 
A NEW CLASS OF ALIPHATIC LIQUID CRYSTALS 

MAGED A. OSMAN 
Brown Boveri Research Center 
5405-Baden, Switzerland 

(Submit ted f o r  publication: 15th December 1981)  

ABSTRACT: The mesomorphic properties of trans-4-n-al- 
kylcyclohexyl- and 4-(trans-4-n-alkylcyclohexyl)phenyl 
trans-4-n-alkylcyclohexylmethyl ethers are briefly 
described. Although they exhibit lower clearing points 

and a greater tendency to form smectic phases than the 
corresponding esters, they are expected to possess both 
lower viscosities and lower birefringence. The dialkyl 
derivative melts at a low temperature and exhibits 
e n a n t i o t r o p i c  s m e c t i c  and nematic phases. 

Several types of electrooptical display devices re- 
quire nematic phases with low birefringence and low visco- 
s ityl-’. The trans - alkylcyc lohexyl esters of trans- alkyl- 
cyclohexane carboxylic acids6 were reported to show extre- 
mely low optical anisotropy (An = 0.037) and low viscosi- 

ty. The bulk viscosity r l  of the dipropylester was found to 
be 11 CSt at 20°C - It is to be expected that a mesomorphic 
alicyclic hydrocarbon would have the lowest possible An and 

viscosity. Therefore the removal of the carboxy group from 
the cyclohexyl cyclohexanoates should result in nematic 
phases with lower An and q .  Replacement of the carboxy 
group by -(sH CH -,  -CH=CH-, or -CX-leading to 1,2-di- 
(trans-4-alkylcyclohexyl)-ethanes, -ethenes, and -ethynes 

9 gave rise to smectic phdbes - The only derivative which 
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292 M. A. OSMAN 

showed a monotropic nematic phase was the di-(penty 

hexyl) -ethyne9. Although the d i a lky l  bicyclohexanes 

not been described y e t ,  the d i a lky l  tercyclohexanes 

reported t o  show only smectic B phases and the 

hexanes are a l s o  expected t o  be smectic. 

cyclo- 

have 

were 

bicyclo- 

From a comparison between the v i s c o s i t i e s  o f  i so t rop ic  

e s t e r s ,  ketones and hydrocarbons of the same molecular 

length i t  seems c l e a r  t h a t  the high v i s c o s i t y  of the e s t e r s  

and ketones compared with t h a t  of the hydrocarbons can be 

mainly a t t r i b u t e d  t o  the presence of the keto group. Thus, 

the replacement of t he  keto group i n  the e s t e r  linkage by a 

methylene group should appreciable lower the v i scos i ty .  The 

A n  should be a l s o  lowered s ince the ketb group contr ibutes  

more t o  ne than t o  n Although such a methyl e the r  linkage 

w i l l  a l s o  lead t o  much more chemically and thermally s t a b l e  

compounds, it has been seldom used t o  produce l i q u i d  c r y s t a l s .  

Gray and McDonnell” recent ly  synthesized the trans-4 

-n-alkylcyclohexylmethyl 4-cyanophenyl e the r s .  These compounds 

showed i n  most cases higher melting points  and lower clea- 

r i n g  po in t s  than the corresponding e s t e r s  although the 

oxygen atom was attached t o  the aromatic r ing.  I t  has been 

pointed out  t h a t  oxygen atoms attached t o  a l i c y c l i c  r ings 

d e s t a b i l i z e  the thermodynamical s t a b i l i t y  of the mesopha- 

ses 6’13-In order t o  see whether these trends w i l l  a l s o  hold 

f o r  the cyclohexyl cyclohexylmethyl e t h e r s ,  a few members 

of t h i s  s e r i e s  were prepared and the thermodynamical stabi- 

l i t y  of t h e i r  mesophases was examined. 

I t  can be seen from t ab le  1 t h a t  the c l ea r ing  points  

0’ 

of the cyclohexyl cyclohexylmethyl e the r s  a r e  evidently 

lower than those of the corresponding e s t e r s .  The N - I  

t r a n s i t i o n  of the dipropyl der ivat ive 1 is 19OC lower than 

t h a t  of t he  corresponding e s t e r  but  i t s  melting point  is  

a l s o  16OC lower. A smectic phase with mosaic and homeotropic 
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294 M. A. OSMAN 

t ex tu res  (probably smectic B)  a l s o  appears below the nematic 

phase- However i t  should be remarked t h a t  the c l ea r ing  

po in t  of compound 1 is r e l a t i v e l y  high i n  comparison t o  

many other  de r iva t ives  containing oxygen atoms attached t o  

a l c y c l i c  r ings  . 13 

To enhance the  c l ea r ing  point  the r i g i d  core of the 

molecule has t o  be elongated. Since the e t h e r s  seem t o  have 

a tendency t o  form smectic phases and the  introduct ion of a 

t h i r d  cyclohexane r ing  usual ly  induces smectic phases , i t  

i s  more favourable i n  t h i s  case t o  introduce a phenyl group 

r a the r  than a cyclohexane r ing.  The introduct ion of a 

phenyl group on the  alcohol s ide  (compound 3)  enhanced the 

N - I  t r a n s i t i o n  appreciably but i t  a l s o  s t a b i l i z e d  the S-N 

t r a n s i t i o n ,  so t h a t  the nematic range became too s h o r t .  

Compound 4 i n  which the phenyl group was introduced on the 

cyclohexylmethyl s ide  shows a lower c l ea r ing  point  than 

compound 3 bu t  i ts  nematic phase is broader. The smectic 

phases i n  a l l  compounds showed the same texture .  The intro-  

duction of an unsubst i tuted phenyl group (compound 2 )  did 

not s t a b i l i z e  the mesophase much, a s  observed i n  other 

s e r i e s  - 

7 

7 

From a comparison between the t r a n s i t i o n  temperatures 

of the cyclohexyl cyclohexylmethyl e t h e r s  and the corres- 

ponding e s t e r s  ( t a b l e  1) i t  i s  c l e a r  t h a t  these e the r s  

generally have lower c l ea r ing  po in t s  and a greater  tendency 

t o  form smectic phases (probably smectic B). However, such 

e t h e r s  could be of p r a c t i c a l  use i n  e l ec t ro -op t i ca l  devices 

because of the extremely low melting po in t  of some of the 

de r iva t ives  and the expected low An and v i scos i ty .  
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