
This article was downloaded by: [Tomsk State University of Control Systems
and Radio]
On: 21 February 2013, At: 11:48
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

Liquid Crystalline Properties
of 4- n-Alkoxyphenyl 4-
Nitrobenzoates
Z. Galewski a & L. Sobczyk a
a Institute of Chemistry, University of Wroclaw,
50-383, Wroclaw, Poland
Version of record first published: 13 Dec 2006.

To cite this article: Z. Galewski & L. Sobczyk (1982): Liquid Crystalline Properties of
4- n-Alkoxyphenyl 4-Nitrobenzoates, Molecular Crystals and Liquid Crystals, 88:1-4,
81-86

To link to this article:  http://dx.doi.org/10.1080/00268948208072587

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
for any loss, actions, claims, proceedings, demand, or costs or damages

http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/00268948208072587
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


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

1:
48

 2
1 

Fe
br

ua
ry

 2
01

3 



Mot. Cryst. Liq. Cryst., 1982, Vol. 88, pp. 81-86 

Q 1982 Gordon and Breach, Science Publishers, Inc. 
Printed in the United States of America 

0026-8941/82/880 1-008 1/$06.50/0 

Liquid Crystalline Properties 
of 4-n-AI koxyphenyl 
4-Nitrobenzoates 
Z. GALEWSKI and L. SOBCZYK 
institute of Chemistry, Unlversity of Wrodaw, 5G383 Wrodaw, Poland 

(Received July 13, 1981; in fino1 form October 11, 1981) 

Twelve 4-alkoxyphenyl esters of 4-nitrobenzoic acid have been synthesized. The meso- 
phases have been identified and the transition temperatures and enthalpies determined. 
The above series shows considerable similarity to the reverse analogues, i.e., the 4-nitro- 
phenyl 4-n-alkoxybenzoates. 

INTRODUCTION 

A number of papers dealing with the effects of central and terminal 
groups on the liquid crystalline properties of several homologous series 
have been recently published.'-' Among others the problem of the 
structural reversal of the asymmetric central group has been inves- 
tigated.4 

In the present work, we decided to check the behavior of these ana- 
logues of the Cnitrophenyl Cn-alkoxybenzoates (11)-to which more 
and more attention'-'' has recently been paid-in which the central 
ester group is reversed (I). Consequently twelve derivatives have been 
synthesized with alkoxy groups of varying carbon chain length (1-12 
carbon atoms). Essential experiments have been carried out to deter- 
mine the transition temperatures and enthalpies, as well as the macro- 
scopic textures of the mesophases. 
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82 Z. GALEWSKI and L. SOBCZYK 

EXPERIMENTAL 

Preparation of materials. 4-n-Alkoxyphenyl 4-nitrobenzoates were 
prepared according to the scheme: 

CnHzn+lOH a C n H Z n + i B r  H%c6H4-oH* CnHZn+ I-O-C~HI-OH 

CnHzn+ I-O-C~H~-OOC-C~H~-NOZ O~N-CsH+-COOH 
+ pyridine 

n-Alkyl bromides were prepared by using a classical method." 4-Alk- 
oxyphenols were obtained by the method of Klarman et allz  

The 4-alkoxyphenyl esters were synthesized by mixing the phenols 
with 4-nitrobenzoyl chloride in dry pyridine. The solution was then 
treated with a mixture of concentrated HCl and ice. The precipitate, 
after drying, was crystallized several times alternately from ethanol 
and hexane until chromatographic purity was achieved. The results of 
elemental analysis are presented in Table I. 

Measuring techniques. Measurements of the transition temperatures 
and the identification of the mesophases were made by using a Zeiss- 
Jena AMPLIWAPOL polarization microscope in conjunction with a 

TABLE I 

Elemental analyses for 4-n-alkoxyphenyl 4-nitrobenzoates 

Substituent Found Required 
C&n+ I C H N C H N  

CHI 61.6 4.4 4.6 61.5 4.1 5.9 
CzHs 62.0 5.2 5.1 62.7 4.7 4.9 
C1H7 63.8 5.6 4.0 63.8 5.0 4.7 
C4H9 64.6 5.3 4.2 64.8 5.4 4.4 
G H i i  65.9 5.9 4.2 65.6 5.8 4.3 
C6Hn 66.2 6.5 4.9 66.5 6.2 4.1 
C7His 66.9 6.2 3.1 67.2 6.5 3.9 
CsHii 68.0 6.8 3.5 67.9 6.8 3.8 
C9Hi9 68.8 6.8 4.0 68.6 7.1 3.7 
CioH21 69.0 7.4 3.6 69.2 7.3 3.5 
CiiH21 70.7 7.8 3.3 69.7 7.6 3.4 
Ci2H~s 71.0 7.9 3.4 70.2 7.8 3.3 
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4-n-ALKOXY PHENYL 4-NITROBENZOATES 83 

Kofler type hot-stage and control unit. Calorimetric measurements 
were made by using a RIGAKU differential scanning calorimeter. 

RESULTS 

The majority of the compounds prepared exhibit liquid crystalline 
properties, although some of them n = 4,'5, 6 form only monotropic 
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FIGURE 1 Phase transition points: transition (solid - isotropic liquid), 8; isotropic - 
nematic, 0; nematic (smectic A) - isotropic, @; solid - nematic (smectic A), CD; recrys- 
tallization, 0; nematic - smectic A, fB; 
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4-n-ALKOXY PHENY L 4-NITROBENZOATES 85 

nematic phases. The heptyl and octyl derivatives show a normal ne- 
matic liquid crystalline phase, although the temperature ranges are 
narrow. This is particularly true for the octyl member of the investi- 
gated series which reveals a smectic phase. Presumably it is a SA phase 
because of the focal-conic texture seen using the polarization micro- 
scope. Surprisingly however, the nonyl member does not apparently 
show any smectic properties, but these reappear (with a low S-N tran- 
sition temperature) in the decyl member. Thereafter, the undecyl and 
dodecyl members are purely smectic. 

A plot of transition temperatures against the number of carbon 
atoms in the alkoxy group is shown in Figure 1. All data including 
transition enthalpies are collected in Table 11. The results indicate that 
the reversal of the central ester group leads to little changes in the mu- 
tual molecular interactions. This is reflected both in the transition 
temperatures and, most probably, in the structures of the mesophases. 
The observation is very similar to that reported by Gray et ~ 1 . ~  for 
other liquid crystalline compounds. 

The very unexpected behavior of the CIO compound, as compared 
with its neighbors, is difficult to interpret, although analogous anoma- 
lies have been reported previously for other nitro-derivatives. Any even 
distribution of the S-N and S-I transition temperatures with increasing 
chain length is destroyed by the low S-N temperature for the CIO 
member and the absence of a smectic phase for the C9 member. It 
should however be noted that (a) the occurrence of a very narrow 
smectic phase (too small to detect by standard techniques) for the C9 
member cannot be totally ruled out, and (b) that there is no proof that 
all the phases are SA in character, i.e., a change in smectic phase type 
could offer some explanation of the anomalies. 

The drastic drop in the smectic transition temperature for the CIO 
member is shown clearly in Figure 1 where the lower plot corresponds 
to  the freezing points on cooling. 
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