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Fig. 1 Model structure of complexes based on organic acid and 4, 4'-bipyridine
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Fig. 2 IR spectra of the hydrogen-bonded complexes
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Table 1 Thermal properties of proton donors and proton

acceptor
Complex Phase transition temperature (°C )"
PBA cr 1%
PCA cr 2
BPy cr

% Cr: crystal; 1. isotropic

PBA BPy

I 1 1 L L
110 120 130 140 150 160 170

ENDO

PCA-BPy

| | 1 |
110 120 130 140 150 160 170
t/°C

[ 3 PCBA-BPy #l PCCA-BPy it DSC HH £k
Fig. 3 DSC spectra of PBA-BPy and PCA-BPy
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Fig.5 Temperature-dependant FTIR spectra of PCA-BPy

AL LT 1699 em AR AR SR U R TS
M I A A A R R A A IR R ) C =0 B s
T 1712 em " 4Ry )R USRS W KA ) A I
T 1 R A R AR B 22 [ A A SR A A TR ) — R
iy C =0 gyl AL F 1727 A0 i ) 2 LA
“sideway” 77 A S5 IR R IR MR A PR 1Y
W . 2545 DSC Al JL Z 5P iy C =0 Ry
7 B A ARAE I BE 3K B g 5 s AT L AN R AR
A 3 2 WM A2 5 1) o b I e R R i 2 ) ) L B
55 A E

DSC il POM WL 25 R £ W] PCA-BPy A~
HAWSFAE, BS g TAER N 1 620~
1750 em 'S HIN YR LA EIE 1 . A ]
VA H 28 T I 55 i e JE Rl S0 BRE 1Y R B o Y
FER PR B RN T 1 704 em Ak ; Bl IR BN
RS T B & TR R 120 T, B
14 58 KL 72 A8 R s Y IR IR F 130 CHE.C =0 1
FLIGEE T R T A A BT 1 7041 714,
1 728F0 1 740 cm " b Wy /N E 7, 3 H 57
PBA- BPy H {94 JE # 81, 3 26 /)y 0 a5 7 o il
Al JEE 14 T T 38 34 9 AT » X [ R R R R
0 i . X HE. i T PCA Ml BPy ] i S EZE &
AR W o5 1 A 52 0 B0 0 I A B AR
BRIV RE i T AT A W R e RS AR
BT XA A T S S ] T A BN g F
AR BGIR A T 6 20 ) 2R A AN TEATAE T

4% b

K DSC H1AR i £1 0 6 3% X P AW s 2 &
¥ PBA-BPy il PCA-BPy ¥ r [a] A 1 &0 8 1) #4
OB EIEAT THFGE . S5 R A WANE S Y LN
58 AN [ (1 ) AH 1 BB . PBA-BPy [a] B B A
T i AE RN [ 81 AF T PCA-BPy W AS H A AT ] v Ji]
AHFEYE . AS 2T A1 635 1 A 5% % B PBA-BPy
AL FAEE R EEARE S T B
MRS 2 T PCA-BPy, 1/ 00 0 58
SANTR] S 215 B MR R R o AR R
A SRR . XA R T AT A NG4S
W EE A G Y 22 AU 8 R B 56 O
BRI AE PR L2 22 AR K. ) APk i 2 B A il
AR S A R U H R AE A I 45
PRT] e LU SR UG RR O Y R S A )



R %24

=i

166 i d A 5

2 % X #:

[ 1] Kato T, Frechet ] M J. New approach to mesophase stabilization through hydrogen-bonding molecular interactions
in binary mixtures [J]. J. Am. Soc. 1989, 111:8533-8534.

[ 2] Lai L L, Wang C H, Hsiech W P. Synthesis and characterization of liquid crystalline molecules containing the quino-
line unit [J]. Mol. Cryst. Liq. Cryst., 1996, 287.177-182.

[ 3] Kang Y S, Kim H, Zin W C. Phase behaviour of hydrogen-bonded liquid crystalline complexes of alkoxycinnamic
acids with 4,4'-bipyridine [J]. Lig. Cryst. , 2001, 28(5):709-715.

[ 4] Song X, LiJ, Zhang S. Supramolecular liquid crystals induced by intermolecular hydrogen bonding between benzoic
acid and 4-(alkoxyphenylazo) pyridines [J]. Lig. Cryst., 2003, 30(3):331-335.

[ 5 ] Parra M, Hidalgo P, Barbera J, et al. Properties of thermotropic liquid crystals induced by hydrogen bonding be-
tween pyridyl-1, 2, 4-oxadiazole derivatives and benzoic acid, 4-chlorobenzoic or 4-methylbenzoic acid [J]. Ligq.
Cryst. » 2005, 32(5):573-577.

[ 6 ] Parra M, Hidalgo P, Alderete J. New supramolecular liquid crystals induced by hydrogen bonding between pyridyl-
1,2.4-oxadiazole derivatives and 2,5-thiophene dicarboxylic acid [J]. Lig. Cryst. , 2005, 32(4) :449-455.

(7] e EF)N.JERL. % 4-6-REC A IDBE-4-FR-1L-2 B3 T W& B S R i e [J]. & &S
27,2006, 21(1):11-314.

(8 1 Z=digue, [ ith. F — 9 AU RE DR I TR 20 ) 5 ORI A AS BF 52 LT ). oy 55 27,2006, 21(4) :297-302.

9T MBI, skEAR, B3k, & SHBESRBLEYRBERLISGERRIT] THAXFFRA KA FIR, 1996,
(1) :103-106.

(107 5 JEU/N R SR OL B 48 ()4 (2-H B T B -4/ SR B R — IR AR ZZ BT 52 (). & dh 5 2 57,2007, 22(4)
378-385.

[11] Yoshihiro S, Hirosato M, Wen W, et al. Infrared studies on hydrogen bond interaction in a homologues series of
triphenylene discotic liquid crystals having carboxylic acids at the peripheral chains [J]. Thin Solid Films, 2003,
438-439:407-713.

[12] Isa N, Akihisa Y, Atsushi Y. Variable-temperature FTIR investigation of a laterally substituted ferroelectric liquid-
crystalline benzoate [J]. J. Mater. Chem. , 1994, 4:983-985.

[13] Felekis T, Tsiourvas D, Tziveileka L., ez al. Hydrogen-bonded liquid crystals derived from supramolecular comple-
xes of pyridylated poly(propyleneimine) dendrimers and a cholesterol-based carboxylic acid [J]. Lig. Cryst. , 2005,
32(1):39-43.

Temperature-Dependant FTIR Investigation on
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Abstract

The hydrogen-bonded complexes based on 4, 4-bipyridine and carboxylic acids (4-propylbenzoic
acid and trans-4-propylcyclohexyl carboxylic acid) assigned as PBA-BPy and PCA-BPy were prepared.
Temperature-dependant FTIR was used to study the thermal stability of the complexes at the aid of
DSC and polarized optical microscopy (POM). The temperature-dependant FTIR studies revealed that the

hydrogen boding in complex PBA-BPy was very stable and wouldn't decompose until the temperature was



% 2 M

3R 2 U B A R TR ARAT D AR LA ARG T 167

higher than its clearing point; while for PCA-BPy, the hydrogen bonding decomposed at a tempera-

ture just above its melting point. That is why PBA-BPy exhibited both smectic and nematic phase

while PCA-BPy showed no mesomorphic properties though with the similar structure.
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