
This article was downloaded by: [Tomsk State University of Control Systems
and Radio]
On: 23 February 2013, At: 05:49
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

Effect of Molecular Structure
on Mesomorphism. Two Series
of Novel Methylene-Bridged
Liquid Crystals
Anselm C. Griffin a , Shelby F. Thames b & Michael S.
Bonner b
a Department of Chemistry, University of Southern
Mississippi, Hattiesburg, MS, 39401, U.S.A.
b Department of Polymer Science, University of
Southern Mississippi, Hattiesburg, MS, 39401, U.S.A.
Version of record first published: 28 Mar 2007.

To cite this article: Anselm C. Griffin , Shelby F. Thames & Michael S. Bonner (1976):
Effect of Molecular Structure on Mesomorphism. Two Series of Novel Methylene-
Bridged Liquid Crystals, Molecular Crystals and Liquid Crystals, 34:6, 135-139

To link to this article:  http://dx.doi.org/10.1080/15421407708083698

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.

http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/15421407708083698
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


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
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
 0

5:
49

 2
3 

Fe
br

ua
ry

 2
01

3 



Mol.  Cryst. L i y .  Cryst.. Vol. 34 (Lcttcrs), pp. 135-1 39 
0 1 9 7 7 .  Gordon and breach Scicncc Publishers, Ltd. 
Printcd in t hc  Unitcd States of Anicrica 

EFFECT OF MOLECULAR STRUCTURE ON MESOMORPHISM. 
TWO SERIES OF NOVEL METHYLENE-BRIDGED LIQUID CRYSTALS 

h s e l m  C .  G r i f f i n  
Department o f  Chemistry 
U n i v e r s i t y  o f  Sou the rn  M i s s i s s i p p i  
H a t t i e s b u r g ,  MS 39401 U.S.A. 

Shelby F .  Thames and Michael S .  Bonner 
Department o f  Polymer Sc ience  
U n i v e r s i t y  o f  Sou the rn  M i s s i s s i p p i  
H a t t i e s b u r g ,  MS 39401 U . S . A .  

Accepted f o r  P u b l i c a t i o n :  December 29 ,  1976 

Two s e r i e s  of  novel  methylene-bridged l i q u i d  c r y s t a l s  
have been p r e p a r e d .  These molecules  a r e  q u i t e  wide 
and a s  a r e s u l t  on ly  h i g h e r  homologues e x h i b i t  meso- 
morphism. The e n a n t i o t r o p i c  mesophases are o f  t h e  
s m e c t i c  C t y p e .  Trends i n  thermal b e h a v i o r  of  t h e s e  
two ser ies  i n d i c a t e  t h a t  even h i g h e r  homologues s h o u l d  
p o s s e s s  ex tended  smectic r anges .  

INTRODUCTION 

The l e n g t h :  b r e a d t h  r a t i o  of most l i q u i d  c r y s t a l l i n e  
molecules  i s  q u i t e  l a r g e ,  This was recogn ized  some time 
ago by Vor l ande r l  and f u r t h e r  d e l i n e a t e d  by Bernal2 as a 
d i s t i n g u i s h i n g  s t r u c t u r a l  c h a r a c t e r i s t i c  of many compounds 
p o s s e s s i n g  a mesophase. We wish t o  r e p o r t  t h e  s y n t h e s i s  
and p h y s i c a l  p r o p e r t i e s  o f  a novel c l a s s  o f  d i - S c h i f f ‘ s  
b a s e  l i q u i d  c r y s t a l s  i n  which two i d e n t i c a l  molecules  
( c l o s e l y  r e l a t e d  t o  mesomorphic ser ies  d e s c r i b e d  by Wey- 
gand3, van d e r  Veen4, and DaveS) are j o i n e d  by one s a t u r -  
a t e d  carbon atom. The molecu la r  s t r u c t u r e  i s  shown below. 

RO+CH = 3;; 
R O e  CH = 

1 

8’ ‘10 R = C  
a l l  a l k y l  c h a i n s  

R ’ =  C 6 ,  C 7 ,  C 8 ,  C g ,  C l 0  are unbranched 

I35  
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136 A. C. GRIFFIN, S. E. THAMES and M. S .  BONNER 

I t  i s  poss ib l e  t o  envis ion  a r o t a t i o n  about one of 
t h e  methano-aryl C-C bonds t o  produce t h e  conformer 2 below. 

In t h i s  conformation 
d i f f e r e n t  from those  

2 - 
t h e  molecular dimensions a r e  q u i t e  
o f  1. Examination of Dreiding Stereo-  

models r evea l s  t h a t  conformation ,2 i s  unfavorable  due t o  
s t e r i c  crowding i n  the  c e n t e r  o f  t he  molecule. Work is  i n  
progress  however t o  determine which conformation i s  domin- 
a n t  i n  t h e  mesophase. 

EXPERIMENTAL DATA 

Compounds f o r  
fo l lowing  route :  

tl 8 H-C-H, 

t h i s  s tudy  were synthes ized  by t h e  

K2C03,  R ’ B r  i n  

dry acetone,  
r e f l u x  

46-100 hours ,’ 
38-48% y i e l d  

i n  H2S04 

go2 ( Le d e r  er- Man as  s? 
r eac t ion )  75-80% 
y i e l d  

1 .. 

92-98% y i e l d  80% y i e l d  a f t e r  
p u r i f i c a t i o n  

S t r u c t u r e s  f o r  t h e  f i n a l  p roducts ,  1, were deduced by method 
of  p repa ra t ion ,  e lemental  a n a l y s i s  -(combustion) , t h i n  l a y e r  
chromatography, and spectroscopy.  A l l  d a t a a r e  cons i s t en t  
with a h igh ly  pure d i - S c h i f f ’ s  base product .  Each compound 
was t r i p l y  r e c r y s t a l l i z e d  from a 50-50 mixture o f  e thanol  
and chloroform. 

Trans i t i on  temperatures  were obta ined  by ho t  s t a g e  
p o l a r i z i n g  microscopy; by h e a t i n g  t h e  sample i n  a g l a s s  
c a p i l l a r y  i n  a Thomas-Hoover mel t ing p o i n t  appara tus ;  and 
by Differential  Scanning Calor imetry (Perkin-Elmer 1 B) . 
Agreement o f  a l l  t h r e e  methods was e x c e l l e n t .  T rans i t i on  
temperatures  from t h e  c a l i b r a t e d  DSC instrument  a r e  presented  
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METHYLENE-BRIDGED LIQUID CRYSTALS 137 

i n  Table 1. The photograph was taken a t  200X using a 
Polaro id  camera a t tached  t o  t h e  p o l a r i z i n g  microscope. 

S e r i e s  
A 

S e r i e s  
B 

R R '  

8 -  6 
8 -  7 
8 -  8 
8 -  9 

a 
Tc+s 

1 2 1  .o 
1 2 1 . 1  

a 
TS+I 

(114.0) 
125.1 
130.1 

a 
TC+I 

137.7 
126.3 

i H  ; 1; 1 117.6 1 133.3 1 1 
(a)  

(b)  

130.3 
(112.0) 119.1 

LO - 8 110.2 123.8 
LO - 9 112.1 127.9 
LO - 10 113.5 131.5 

t r a n s i t i o n  temperatures  i n  O C ,  values  i n  
parentheses  r ep resen t  monotropic t r a n s i t i o n s .  
t h i s  compound exh ib i t ed  a c r y s t a l - c r y s t a l  
t r a n s i t i o n  a t  49.1'. 

Textures  €or a l l  enan t io t rop ic  mesophases were of t h e  smect ic  
type .  
10-8 which i s  c h a r a c t e r i s t i c  f o r  t h e  e n a n t i o t r o p i c  smect ics .  

The photograph below shows t h e  t e x t u r e  o f  compound 

M i s c i b i l i t y  s t u d i e s  i n d i c a t e  t h a t  t h e s e  enan t io t rop ic  smect ics  
a r e  o f  t h e  smect ic  C type.  
and 10-7 a r e  of  t h e  Schl ie ren  type and a r e  i d e n t i c a l .  
has  n o t  y e t  been a sce r t a ined  whether t hese  monotropic meso- 
phases a r e  smect ic .  Entha lp ies  of  mesophase-isotropic t r a n s -  
i t i o n s  a r e  a l l  q u i t e  l a r g e ;  i n  some cases  a s  l a rge  a s  t h e  

The t e x t u r e s  of  compounds 8-7 
I t  
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138 A. C. GRIFFIN, S. E. THAMES and M. S. BONNER 

crystal-mesophase en tha lp i e s  . This  i s  taken  as add i t iona l  
evidence of  smectic mesophases. 

Graphs 1 and 2 show p l o t s  of  t r a n s i t i o n  temperature 
v s .  a lkoxyl  cha in  length  f o r  1, S e r i e s  A and B .  

LOLID I 

DISCUSSION 

Data i n  graphs 1 and 2 show similar f e a t u r e s  f o r  both 
s e r i e s  A and s e r i e s  B. Melting temperatures ,  C+S and C+I, 
decrease  ( o r  i n  some cases inc rease ,  bu t  on ly  s l i g h t l y )  with 
i n c r e a s i n g  a lkoxyl  cha in  length .  Smect ic- t isotropic  tempera- 
t u r e s  on t h e  o t h e r  hand inc rease  wi th  i n c r e a s i n g  alkoxyl  
cha in  l eng th .  The C+S and S+I curves i n t e r s e c t  i n  similar 
fash ion  f o r  bo th  ser ies  A and B. Each s e r i e s  has  one com- 
pound wi th  a monotropic mesophase followed by, as one 
inc reases  molecular  l eng th ,  e n a n t i o t r o p i c  smect ic  phases 
having enhanced temperature  ex i s t ence  ranges wi th  inc reas ing  
alkoxyl  chain length .  I t  appears from t h e s e  d a t a  t h a t  com- 
pounds i n  both series A and s e r i e s  B which have longer  
a lkoxyl  cha ins  than those  presented  h e r e  should have even 
wider  smect ic  ranges .  I t  is i n t e r e s t i n g  t o  n o t e  t h a t  t he  
minimum molecular  length  requi red  t o  produce any mesophase 
f o r  t h e s e  compounds i s  q u i t e  l a r g e r  than  t h a t  f o r  most meso- 
morphic compounds.6 
t h e  importance of  t h e  1ength:breadth r a t i o  i n  mesogenic 
s t r u c t u r e s .  Our two s e r i e s  of "wide" molecules could n o t  
a t t a i n  a s t a b l e  mesophase u n t i l  t he  molecular  s t r u c t u r e  was 
s u f f i c i e n t l y  inc reased  i n  length  by q u i t e  long alkoxyl  t a i l s  
By t h e  t ime a s t a b l e  mesophase became p o s s i b l e  t h e  alkoxyl  
chain was long enough t o  prec lude  a nematic  phase;  only t h e  

We take  t h i s  as a d d i t i o n a l  evidence of D
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METHYLENE-BRIDGED LIQUID CRYSTALS 139 

smect ic  was seen .  
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