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Abstract Polymers with various compositions of azobenzene and hexamethylene groups in the main chain were
synthesized by a Schotten-Baumann reaction and their properties were investigated. The chemical structures and
physical properties of the synthesized polymers were investigated by Fourier transform infrared spectroscopy, proton
nuclear magnetic resonance spectroscopy, differential scanning calorimetry, thermogravimetric analysis, polarized
optical microscopy, and x-ray diffraction. The polymers showed an inherent viscosity of 1.28-1.36 dl/g and were
relatively insoluble in most organic solvents. The melt transition temperature increased rapidly with increasing number
of azobenzene groups in the polymer. When the azobenzene monomer content was more than 50 mol%, no melting
transition occurred below the decomposition temperature. Among the polymers with a melt transition temperature, the
MP-A3C7 and MP-AS5CS5 polymers were liquid crystalline materials and exhibited a nematic phase with weak liquid
crystallinity over a wide liquid crystal temperature range. This difference in the properties of the synthesized polymers
is likely due to the changes in intermolecular forces resulting from the linearity and polarity of the trans-form of

azobenzene.
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Fig. 1. Synthesis routes of DHAB.
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Table 1. Composition of Monomers for Polymers
1,6-

Polymers hexanediol DHAB® e Yield
(mol%) (mol%) (mol%) (%)

MP-AQ 100 0 100 82.1
MP-A3 70 30 100 75.1
MP-AS 50 50 100 84.5
MP-A7 30 70 100 79.5
MP-A10 0 100 100 89.9

* 44" -Dihydroxyaxobenzene; ’ Terephthaloyl chloride

88

3. Zat ¥ 1F
3.1 S 7= &ol

FAE 9 513E DHBAE IR¥ 'H-NMR 2]
ERS Fold 72 S s9irk Fig 39 'H-NMR
2HEHS Hol Flon, IR AHEHLS B4 Ak
< YERATE

IR 22 E & (D, cm’) 4] A3} 3359 (OH), 1592

(C=C, Ar), 1451 (N=N)°JA E4 13 Z0], 'H-NMR
2FHEH(CF;,CO0D-d, ppm) &4 23}, 83 (4H,

|

E
=

ArH-N=N), 7.4-7.5 (4H, ArH-0), 2.5 (2H, OH)°I A
2ol AL, oIz, 48 @A el 5
487153 BATE o] TEY FF, LRE
kb RN} 2 QAR TS Sl

A

ol

b ¢ c b
a a
oo

0 9 8 7 6 5 4 3 2 1 0
Chemical shift, ppm

Fig. 3. '"H-NMR spectrum of DHAB. (CF3COOD-d)

3.2 IEXte| 7= gl

AEAEY] FA R IR 2FEZES Ealo] <l
a9lom, Fig. 40 IR ¥ E2}E Yehf3lt}. 'H-NMR
B9 749 2AL A3 AGe g2 A Falo]

A 2kl

A = —7_,_x} 9 IR ~HE

EgE vlushy] YA
A =Ee] 7hREY] 3] AV)E FYst
VeI IR 2HEZ (D, cm)e] 24] 2
7+ &AM 3060 (C-H, Ar), 2930 (C-H), 1718
(C=0, ester), 1271 (C-O, ether)®] YIS FTEHO T
el o, ofzulAlz])7t gl MP-A0E A1¢]st 11E
AEo)AE 1493 (N=N)9] 9|25 g1 F AU
ABEAEL 1717 (C=0, ester) ¥ =7} YER} L, OH
1|39} (C=0, carboxyl) 37} AlepR 024 a1ix}e]

<= A A

y

7}

Al st

7}

SRR

b

rin

Ll

3ro
H

O{N



FApzo] okzdAl| WA DA 2 TEAe] BY U B

Table 2. Inherent Viscosity and

Solubility Tests of Polymers

™ Solubility®
Polymer
(dL/g) CHCl; TCE H,SO4 THF DMF Pyridine DMAc DMSO NMP

MP-A0 1.28 O O O AN AN AN AN A AN
MP-A3 1.31 x N o A A x A
MP-AS 1.35 X x A X X X x X X
MP-A7 1.32 X X A X x X x x X
MP-A10 1.36 x x A x x x x x %

 Inherent viscosities were measured at a concentration of 0.2 g/dL in TCE/p-chlorophenol/phenol (30/35/35=w/w/w) at 30°C.
® O: Soluble at 30C; A: soluble in hot solvent; x: insoluble.
Abbreviation: 1,1,2,2-tetrachloroethane (TCE), tetrahydrofuran (THF), N,N-dimethyl formamide (DMF), N,N-dimethylacetamide (DMAc),
dimethyl sulfoxide (DMSO), N-methyl-2-pyrrolidinone (NMP).
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Fig. 4. FT-IR spectra of polymers. (KBr)
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Table 3. DSC and TGA Data of Polymers
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Polymers Te T, © T, © Lc® Tasus T residue
(©) (AHn, V/g) (AH;, Jg) (©) (©) (Wt%)
MP-AO 83 138(50) 115(55) } 357 390 11
MP-A3 27 150(11) 130(11) nematic 328 387 18.3
MP-AS 43 304(2) - nematic 340 385 30.9
MP-A7 68 - - - 327 387 335
MP-A10 97 - - - 362 477 39.9

* Ty and T are peak point on DSC thermogram; b Liquid crystalline phase.
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