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Scheme 1 Synthesis of 3FPA
1.2.1 2- -4- C61.80% H2.81% N4.78% .
50.00 g 70 mL 1.2.3 4- -3- 3FPA
50 mL 50 mL
15%C 1L 56.00 g 4-
30 min. 3- 110.00 g
200 mL 50%
15 mL 20 mL 50%
58.50 g 97% . mp 3h . 2 h.
34~35C.'H-NMR DMSO-d, & 8.47 s 1H 20 mL 0.5 h. 300 mL
8.37~8.41 d 1H 8.19~8.22 d 1H .FT-IR 0.5 h. 50
KBr em™ 3118 1613 1573 1530 1468 1409 mL 150
1346 1310 1283 1154 1110 1024 915 882 840 mL 500 mL
789 738.MS m/e % relative intensity 269 M +
100 271 M + 98 42.70 g 85% .
C,H;BF;NO, € 31.14% H 1.12% N 5.19% mp 39 ~ 40°C.'H-NMR DMSO-d, & 7.34~7.42
C31.21% H1.12% N 5.26% . m 6H 6.94 s 1H 6.74~6.78 d 1H 6.04
1.2.2 4- -3- s 2H . " C-NMR DMSO-d, & 150 135.4
2- -4- 131.8 131.2 129.3 128.7 126 123.2 122.5
57.50 ¢ 24.00 g 0.64 g PhP 5 116.5 111 105.4 91 87. FT-IR KBr cm™'
PdCl, 2.13 g 0.18 ¢ 160 mL 3448 3330 3220 3072 3017 2217 1635 1615
1000 mL 1598 1511 1457 1341 1263 1169 1151 1118
. 1048 911 878 836 752 685. MS EI m/e %
16 h . relative intensity 261 M+ 100 .
500 mL 52.50 ¢ CsHo ;N C68.96% H3.86% N 5.36%
84% . .mp 120 ~ C68.84% H3.87% N 5.33% .
121°C. '"H-NMR  DMSO-d, 6 8.53 ~8.54 d 1.3 3FPA-PI-50
IH 8.48 s IH 8.05~8.08 d 1H 7.58 ~
7.61 d 2H 7.45~7.52 m 3H .FI-IR KBr 1000 mL 300.0 g 0.6753
em™' 3103 2225 1608 1593 1522 1495 1350 mol 6FDA 400 mL
1315 1283 1142 1048 754. MS m/e % relative 4 h 6FDE
intensity 291 M + 100 .
CsH,FsNO, C 61.86% H 2.77% N 4.81% 2500 mL
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64.7 g 0.6233 mol p-PDA 200 mL
0.5 h.
6FDE 50 mL B-
. 0.5h 39.7¢ 0.1520 1 5000
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Fig. 1  Chemical structure of 3FPA-PI-50 resin
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Fig. 2 FT-IR spectra of monomers
3FPA a  2-Trifluoromethyl-4-nitro-bromobenzene b 4-Phenylethynyl-3-
2- -4- trifluoromethyl-nitrobenzene ¢ 4-Phenylethynyl-3-trifluoromethyl-
.2- -4- aniline
4-
A ] 2.2
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0-3h 40% ~45% 25°C
AgNO, T
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Fe/HC1
¢ 1700 em™ 1780 cm™!
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Fig. 3 FT-IR spectra of resin thermally treated at different 7.15% 3FPA-PI-50
temperatures 371 OC
a  Monomer resin solutions b 60°C ¢ 120°C d 200°C
2.4 3FPA-PI-50 5 mm 50
mm 2.92 0.004
GB1034-86 50 mm
. TGA 3+0.2 mm 23°C
DMA 24 h 0.81% .
4 5
5% 520C 4- -3- 3FPA
536°C 10% 580°C
570C 3FPA-PI-50 3FPA
393C 5000 PMR 3FPA-PI-50.
404°C 390°C
10°C 5%
536°C 404°C
3FPA-PI-50 PMR-II-50 NA 371°C
300 h 6.78.
2.92 0.004
10.0 mm x 10.0 mm x 1.5 mm. 0.81% .

300 h 3FPA-PI-50
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SYNTHESIS AND CHARACTERIZATION OF POLYIMIDE END-CAPPED
WITH FLUORINATED PHENYLETHYNYLANILINE

CHEN Jiansheng' LI Zhongxiao® TAO Zhigiang' ZUO Hongjun' FAN Lin' YANG Shiyong'
! Laboratory of Advanced Materials  Institute of Chemistry ~ Chinese Academy of Sciences Beijing 100080
% Beijing Institute of Graphic Communication  Beijing 102600

Abstract A novel end cap 3-trifluoromethyl-4- phenylethynyl aniline 3FPA  was obtained by reduction of the
corresponding nitro-compound which was synthesized by coupling of 2-trifluoromethyl-4-nitro-1-bromobenzene with
ethynylbenzene . Polyimide monomer solutions were prepared by classic PMR process using p-phenylenediamine p-
PDA  the diethyl ester of 4 4'-hexafluoroisopropylidene-bisphthalic acid 6FDE  and 3-trifluoromethyl-4-
phenylethynyl aniline as endcap. The monomer solution has high solid contents of about 40% ~ 45% low
viscosity of about 28 ~ 36 mPa s and show high stability at room temperature in two months. The polyimide molding
powders were produced by thermally curing the monomer solutions at 200°C  and the imidization degree of powders
increased with increasing the curing temperature. The thermosetted polyimides were produced by thermal curing the
polyimide molding powders at 370°C under pressure of 1 ~2 MPa. The postcured polyimide showed a 5% weight
loss temperature of 536°C and T, about 404°C° DMA . The thermo-oxidative stability of the thermosetted polyimides
3FPA-PI-50 and PMR-[| resins at elevated temperature 370°C  were determined by isothermally aging the samples
in flowing air atmosphere and the weight loss of 3FPA-PI-50 was about 6.78 wt% after 300 h isothermal aging
which was lower than that of PMR-1l 7.15%
Key words Fluorinated phenylethynylaniline Polyimide PMR Thermal property





