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1.3
1.3.1 123344 12 4
3 2
4- 2- 1 4
2 100 ~ 101°C
72 ~ 73C 99 ~ 101C 72 ~

73°C . 'H-NMR FT-IR

500 mL 211.6¢
0.05 mol 30 min 180°C
24 h
3 5.8 g 50% 2
4.0g 34% . 3 mp 101 ~ 103°C  '"H-NMR
CDCl; & 2.1 s 6H CH; 6.9~7.4 dd 8H
A—H 8.5 s 2H NH “F-NMR CDCl, &

-128.6 ~ - 131.6 m 6F PFCB-F; FT-IR KBr
v em™' 960 PFCB 1700 C=0 3100 ~ 3400
—NH .
1.3.2 12334 4- -1 2- 4
4 5.8 g 0.0125 mol 3

10%
2 h. 10% NaOH

pH 7. 3

4.5¢ 95%

4 "H-NMR DMSO-ds 8 6.9~7.4
dd 8H A—H 3.4 s 4H NH, " F-NMR
DMSO-dg & -128.6~ —131.6 m 6F PFCB-
F, GC/MS M" caled as C,sH,;, O,N,Fy = 378.27
mlz % 379.2 14.38 378.2 68.98 189.05
15.99 142.05 15.12 109.1 18.12 108.1
100  92.05 36.16 80.05 22.78 65.06
32.99 36 12.66 FI-IR KBr v em™' 960
PFCB 1508 3200 Ar 3350~3450 NH, .
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0.95 ¢ 0.004 mol 0°C
2h 30 ~35C 24 h

180C 24 h
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89% 91%.
2
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Scheme 2 Mechanism of perfluorocyclobutane PFCB  aromatic ether formation
DMF NMP THF
3
DMAc
2.3.2
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1
Table 1  Solubility of the polyimides
Polyimide Acetone THF DMF NMP MeOH CHCl;  Ethyl acetate  Toluene Ether H, S0,
PI5 + + + + + - - + - - - +
Pl6 + + + + + + - - - +
P17 + + + + + - + - - - +

Note + soluble + — partially soluble - insoluble
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Scheme 3 Synthesis of polyimide PI5S PI6 PI7
2 Table 3 Thermal properties of the polyimides
Polyimides T, C -~ T, C
PI5 482.7 208.8
PI6 520.0 145.4
PI7 498.4 122.8
* Decomposition temperature at which a 5% weight loss was recorded by
TGA
100
Table 2 Intrinsic viscosity of the polyimides 90r
Polyimides PI5 PI6 PI7 3 80r
n dlg 0.34 0.69 0.51 2 20k
g
= 60f
2.3.3 3
3 L
PI5 PI6 PI7  TGA 1 = 30
3 40
3() 1 1 1 1 1 1 1
100 200 300 400 500 600 700
Temperature (°C)
Fig. 1 The TGA curve of PI5S PI6 PI7
. Ple PI7
145.4°C  122.8C
T, 200 . ‘ ” 3
PI5S 208.8°C

480 ~
n-is 520°C 150C.
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SYNTHESIS AND CHARACTERIZATION OF SOLUBLE POLYIMIDES
CONTAINING PERFLUOROCYCLOBUTANE RINGS

LISi' LI Honggi' MENG Weidong' QING Fengling' >
1. College of Chemistry and Chemical Engineering Donghua University =~ Shanghai 200051
2. Shanghai Institute of Organic Chemistry — Chinese Academy of Sciences ~ Shanghai 200032

Abstract Polyimides containing perfluorocyclobutane rings were synthesized from a new diamine 1 2 3 3 4 4-
hexafluoro-1 2-bis 4-aminophenoxy cyclobutane with three dianhydrides namely bicyclo 2.2.1 octane-2 3 5 6-
tetracarboxylic 2 3 5 6-dianhydride BHDA  biphenyltetracarboxylic dianhydride BPDA and benzophenone-3
3" 4 4'-tetracarboxylic dianhydride BTDA  respectively. The new diamine was synthesized wvia fluoroalkylation of
4-acetamidophenol with BrCF, CF,Br followed by Zn-mediated elimination and exothermic cyclodimerization. The
polymers were characterized by means of FT-IR inherent viscosity solubility determination differential scanning
calorimetry DSC and thermogravimetric analysis TGA .TGA studies indicated that the polymers were all stable
up to 480°C . DSC results show that two of the three polymers have a T, below 150°C . The polymers were found to be
soluble in the commonly used polar solvents. Thus the polymers containing perflurocyclobutane rings exhibited
excellent solubility and processability .

Key words Perfluorocyclobutane Polyimide Synthesis Characterization





