
This article was downloaded by: [Tomsk State University of Control Systems
and Radio]
On: 23 February 2013, At: 03:29
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

New Polymorphism Variants in
Binary Systems of 4,4′-BIS-(n-
NONYLAMINO)-BIPHENYL
G. Pelzl a , U. Böttger a & D. Demus a
a Sektion Chemie, Martin-Luther-Universität Halle,
GDR, Mühlpforte 1, DDR-4020, Halle/S
Version of record first published: 20 Apr 2011.

To cite this article: G. Pelzl , U. Böttger & D. Demus (1981): New Polymorphism
Variants in Binary Systems of 4,4′-BIS-(n-NONYLAMINO)-BIPHENYL, Molecular Crystals
and Liquid Crystals, 64:9-10, 283-289

To link to this article:  http://dx.doi.org/10.1080/01406568108072013

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/10.1080/01406568108072013
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
 0

3:
29

 2
3 

Fe
br

ua
ry

 2
01

3 



Mol. Wsr. Liq. Cg'st. Vol. 64 (Letters), pp. 283-289 
01406566/81/64094283$06.50/0 
0 1 9 8 1 ,  Gordon and Breach, Science Publishers, Inc. 
Printed in the United States of America 

NEW POLYNIORPHISEil VARIANTS IN BINARY SYSTEMS 

OF 4,4'-BIS-( n-NONYLAMINO) -BIPHENYL 

G.PELZL, U.BOTTGER, and D.DEMUS 

Sektion Chemie, Martin-Luther-Universitit Halle, 
GDR, Mijhlpforte 1, DDR-4020 Halle/S. 

(Submitted for publication January 24, 1981 ) 

ABSTRACT: Three diagrams of state with 
4,4'-bis-( n-nonylamino) -biphenyl and some cy- 
anoethyl compounds have been studied. In the 
systems studied the following new phase sequen- 
ces were found with decreasiug temperature: 
SA N; SA Sc W; SA Sc N Sc; and SA W Sc. 

As reported in earlier papers the 4-(Q-cyano- 
e thy 1) - phe ny 1 4-n-a 1 ky 1 oxy c i nnama t e s 1'2 and 4-(13- 
cyanoethy 1) -phew1 4-n-alky loxybenzoa t es show a 
strong tendenoy to form reentrant phases in binary 
systems. Now the diagrams of state of binary systems 
with certain cganoethyl compounds and 4,4'-bia-(n- 
nonylamin0)-biphenyl have been studied by means of 
the contact method and by the investigations of 
singular concentrations. 

amino) -biphenyl 
dodecyloycinnamate lV6. A t  small concentrations of 
the cyanoethyl compound (C12) an intermediate SB 
phase is observed. Although both compounds do not 

Fig.1 shows the diagram of 4,4'-bis-(n-nonyl- 
and 4-( 0-cyanoe thyl) -phenyl 4-n- 
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284 G. PELZL, U. BOTTGER and D. DEMUS 

possess a nematic phase, in a limited concentration 
range (84 - 88 mol% C12) an isolated nematic region 
occura in the supercooled state within a Sc region. 
The peculiar shape of the transition curves gives 
rise to the following new phase sequences with de- 
creasing temperature: 
S A N  Sc (85 moly; C 1 2 ) ;  and SA Sc N (87.5 mo1% C12). 
The occurenue of a nematic phase below a SA phaere 
without a nematic high-temperature phase was already 
assumed by Heppke et alO7 from the extrapolation 
of the transition curve in a binary system. 

SA Sc N Sc (C4 mol% C12); 

In the diagram of Pig.2 4,4'-bis( n-nonylamino) 
-biphenyl is combined with 4-(B=cyanoethyl)-phenyl 
4-n-decyloxybenzoate exhibiting SA Sc polymor- 
phism 3y8.  Similar t o  the diagram in Fig.1 
mediate regions of the SB and the nematic phase oc- 
cur in the supercooled state. Contrary to diagram 1 
an intermediate nematic high-temperature phase ap- 
pears between 75 and 97 mol$ cyanoethyl compound. Be= 
cause of the curvature of the SA Nre transition curve 
a reentrant SA phase was observed (80 - 83 mol% Ct0). 

is replaced by the C,2 homologue ', a similar type 
of: diagram is obtained, but the intermediate nematic 
high-temperature phase dieappeare and the metastable 
nematic region below 
centration range (84 - 88 mols C,2) 

In this wag the new phase sequence Sn N 
decreasing temperature. 

inter- 

'When in diagram 2 the C,o cyanoethyl compound 

SA is limited to a small con- 
(see Fig.3). 

results with 

As shown in l o  the allcylamino-biphenyls are 
strong electron donators and form with liquid-crys- 

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

3:
29

 2
3 

Fe
br

ua
ry

 2
01

3 



NEW POLYMORPHISM VARIANTS 285 

jO1 

-1 17 

'03 

-59 

A 50 B 
mo\eo/t 

*: c9H19 N H @ - @ N H C ~ H ~ ~  

B: C , ~ H ~ ~ O @ C H  = c H -COO @CH*-C H~-CN 

FIGURE 1 

The dotted curves indicate phase transition8 
in the supercooled atate 
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FIGURE 3 
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talline electron acceptora electron donator ac- 
ceptor (EDA) complexes in the liquid-crystalline 
and isotropic state. The EDA interaction could be 
detected in the binary s y s t e m  of diagram 1, indi- 
cated by the yellow colour of the rcixtures whereas 
the pure compounds are colourless. The yellow col- 
our is due to a wide charge transfer band Found in 
a spectrophotometer between 370 and 440 nm. In the 
systems of diagram 2 and 3 ,  a charge transfer band 
could not be observed, but probably weak EDA inter- 
action exists also in these mixtures. 

Beems to be t o o  weak to cause maxima in the curves 
of the transition S A D  
other cases . 

In all the three systems the EDA interaction 

as it has been found in many 
10 

We thank Dr. W.WeiBf1og and Doz. Dr. H.Zaschke 
for providing the substances. 
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