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50 mL

98% .'H-
NMR DMSO-d¢ 6 8.48~8.45 m 1H ArH 8.39
s IH A\H 8.20~8.18 d 1H AH .

1.3 4 4'- 2 4
4'- 4.8¢ 0.02 mol 2- 4.83 ¢
0.06 mol K,CO; 8.3 g 0.06 mol KI 1g
30 mL DMF 100 mL
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85% .'H-NMR DMSO-d; & 8.60 ~ 8.56
d2H ArH 8.24~8.19 d IH A—CH= 8.21
~8.17 d2H Ar H 8.19~8.16 d 1H 0=C(C—
CH= 7.53~7.49 d 2H Ar—H 7.48 ~ 7.44
d 2H ArH 4.62~4.55 m 4H Ar—O0—CH,—
4.55~4.36 m 2H —OH 4.36 ~ 4.32 m 4H
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68% .'H-NMR DMSO-d,
5 8.50~8.47 d 2H ArH 8.42 s 2H AH
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A—H 4.73 ~4.71 s 4H 0= (C—0—CH,—
C— 4.54 ~ 4.48 d 4H Ar—0—CH,—C— .
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Fig. 1 Synthetic scheme of the photosensitive dianhydride monomer
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Fig. 2 Synthetic scheme of the photosensitive polyimide
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Fig. 3 "H-NMR spectra of Photosensitive dianhydride a and
Polyimide b
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Fig. 6  Change of the absorption spectra of the polyimide films
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SYNTHESIS AND CHARACTERIZATION OF POLYIMIDE WITH MAIN-CHAIN
PHOTOSENSITIVE GROUPS AND HYDROXYL SIDE-GROUPS

GUO Miaocai WANG Xiaogong
Department of Chemical Engineering  Laboratory of Advanced Materials ~ Tsinghua University — Beijing 100084

Abstract A polyimide containing main-chain chalcone groups and hydroxyl side-groups was synthesized. In the
synthesis 1  3-dioxoisobenzofuran-5-carbonyl chloride was obtained by the reaction between 1 2 4-
benzenetricarboxylic anhydride and SOCL, .1 3-Bis 4- 2-hydroxyethyl phenyl prop-2-en-1-one was synthesized by
the nucleophilic substitution reaction between 2-chloroethanol and 1 3-bis 4-hydroxyphenyl -prop-2-en-1-one

which was synthesized from the Claisen-Schmidt condensation of 4-hydroxybenzaldehyde and 1- 4-hydroxyphenyl

ethanone. The new dianhydride monomer containing chalcone group was prepared by reactions between 1 3-
dioxoisobenzofuran-5-carbonyl chloride and 1 3-bis 4- 2-hydroxyethyl phenyl prop-2-en-1-one.The polyimide was
obtained by polycondensation of the dianhydride monomer with 2 2-bis 3-amino-4-hydroxyphenyl hexafluoropropane
and subsequent thermo imidization . The chemical structure and properties of the polyimide were characterized by ' H-

NMR FTIR GPC and thermal analysis. The number average molecular weight M, of the polyimide is 27310 with
a polydispersity index of 1.55.The glass transition temperature T, of the polyimide is 207°C obtained from the

n

DSC thermogram. The thermal degradation temperature 7T, is 382°C measured at the point with a weight lost of
2.5% from the thermogravimetric curve. The polymer shows good solubility in aprotic polar organic solvents such as
DMF DMAc¢ and THF. The polyimide has an absorption maximum at 342 nm due to the chalcone group. Upon the
UV light irradiation the polyimide can undergo sensitive 2 + 2  photocycloaddition reaction. After UV light
irradiation with the dose of 20 J/em® the absorbance band at 342 nm disappears completely and the film is insoluble
in DMF. The polyimide synthesized in this work can be expected for applications as photoimagable materials and
others.

Keywords Polyimide Chalcone Synthesis Photocrosslinkable





