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Scheme 1 The synthesis of 4,4 -dicarboxy-1, 6-diphenoxy hexane
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Fig. ¥ DSC curves of the complex

Table 1 Thermal properties of the complex and the building blecks

Sample Heating Cooling
C6-2CO0H 303.0° 295.6
{ +167.1)" (-157.4)
BPy 113.3 106.1
{(+112.7) (-t12.09
C6-2CO0H/ BPy Ist cycle 215.9 234 .8 248.4 243.2 211.9 173.9

{+137.5)

complex

(+2.5)

(+11.6)
2nd cycle 209.5 234.6
(+4.3)

(+21.8) (- 14.6) (-6.9) (-3.%
246.2 243.3 211.3 173.7
{ +8.6) (-10.6} (-4 (-2.6)

*Transition peak temperature in C; * Transition enthalpy AK in J/g, positive value means endothermic, negative value mesns exothermic
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Fig. 2 Cross-polarized photemicrograph of
the complex at 245°C on heating{ x 100)
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Fig. 3 FTIR spectr of building blocks and complex
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Scheme 2 Schematic illustration of the main-chain supramolecular liquid crystalline complex
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THE MAIN-CHAIN SUPRAMOLECULAR LIQUID CRYSTAL OBTAINED BY
HYDROGEN BONDING SELF-ASSEMBLY OF 4,4'-DICARBOXY-1,6-DIPHENOXY
HEXANE AND 4,4'-BIPYRIDINE

CHEN Dongzhong', WAN Lei', FANG Jianglin’, YU Xuehai'

(' Department of Polymer Science and Engineering , College of Chemistry and Chemical Engineering ,
Nanjing University, Nanjing 210093)
(* Center for Materials Analysis, Nenjing University , Nanjing  210093)

Abstract 4, 4'-Dicarboxy-1, 6-diphenoxy hexane was synthesized, having a m.p. of 303.0C, and its hydrogen
bonding associated complex with equal molar 4,4'-bipyridine exhibited thermally stable supramolecular liquid crystal
behavior evidenced by DSC, polarized optical microscopy (POM) and FTIR studies. The DSC transition peak
temperatures were 209.5,234.6,246.27C in the 2nd heating and 243.2,211.9, 173.9C in the lst cooling
respectively , and the transition peak temperatures were reproducible during different thermal cycles except a little
difference in the first heating. By comparison with the building blocks, the FTIR measurements indicated clearly the
formation of strong hydrogen bonding between the carboxyl and pyridyl groups in the complex . The two broad bands
at 1883.2 em”™' and 2441.7 cm™' were assigned to the stretching vibration of O-H group of the carboxylic acid in
the hydrogen-bonded state of carboxyl-pyridyl units. The carbonyl peak of the carboxylic dimer at 1675.1 em™’
shifted to 1682.9 ¢cm™' in the spectrum of the complex, and the two peaks 2543.5 em”' and 2659.5 em™' which
were assigned to the Fermi resonance of the carboxylic dimer disappeared.

Key words Supramolecular liquid crystal, Main-chain type, Hydrogen bond, Self-assembly, 4,4’-Bipyridine,
Dicarboxylic acid



