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4 19 9-  4H4- )
10 min 10 C * min~'
10 C * min ™" 350 C;  Perkin Elmer Pyris 1
TGA ( Perkin Elmer )
10 °C * min "'

100 ~ 800 °C; ( 7i)
0.125 ¢ 25 mL
0.5g+dL"' (30 £0.1)C

Moy = In( ¢/8,) /c(dL g_l)
1.2

4e( m( BCPX) / n( PTA) =50/50)
BCPX(1) (1.516 6 g 2.5 mmol) .PPD
(2)(0.540 7 ¢ 5.0 mmol) \PTA(3) (0.415 3 ¢

2.5 mmol) . (1.2 g) .NMP( 12 mL) .TPP
(3.5mlL) Py(4 ml) 120 C
3h
80 C
(2.3 ¢ 98% . IR( KBr) : 3 334( N—H)

1 650( C =0) 1 235( C—0—C) cm~'. Anal. calced
for( Cp s Hy N, 0, 5) , (458.49) . /%: C 77.28: H

4.40; N 6.11; found/%: C 76.80; H 4.59; N 6.28.

2
2.1
Scheme 1 Yamazaki
2 BCPX  PTA NMP
TPP. Py CaCl,
1. 4e
m( BCPX) /n( PTA) =50/50
Y ( 1
Entry 5 ~9) . Yamazaki 100 ~ 130 C
BCPX 120 C

3h 4e (
1 Entry 6) .

m/n =10/90 20/80 30/70 40/60 50/50 60/40 80/20.
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1

By Coamde it adaddtond g
1 4a( 10/90) 12+1 120 3 2.95
2 4b( 20/80) 12+1 120 3 2.81
3 4¢(30/70) 12+1 120 3 2.70
4 4d( 40/60) 12 +1 120 3 2.58
5 4e(50/50) 12 +1 120 3 2.41
6 4e(50/50) 12 120 3 2.47
7 4e(50/50) 12 130 3 2.35
8 4e( 50/50) 12 110 3 2.40
9 4e( 50/50) 12 100 3 2.21
10 4£( 60/40) 12 120 3 2.34
11 4g(80/20) 12 120 3 1.90

a. PPD( 5 mmol) m/n( molar ratio of BCPX to PTA) Py(4 mL) TPP(3.5 mL) CaCl,( 1.2 g) NMP: N-methyl2-pyrrolidone

Py: pyridine TPP: triphenyl phosphite; b. measured at concentration of 0.5 g * dL.™" in conc. H,S0, at( 30 £0.1) °C.

2.2 :
DSC TCA 5 de( m( BCPX) /n( PTA) =50/
psc (1) BCPX  PTA 50)  TGA 2 2
40/60 (7). 5% (Ts) 522 ~540 C
BCPX  PTA 40/60 ~80/20 1414( 75 =555 C) °
T, 297.3~320.5°C  BCPX PTA 800 °C ( )
80/20 T, 1%
2
Copolyamide/( m/n) T, /C* T,/C" Y, /% IR/cm ™
4a( 10/90) ND' 540 53.1  3339(N—H) 1665(C=0) 1232(C—0)
4b(20/80) ND' 534 542 3336(N—H) 1662(C=0) 1 236(C—0)
4¢(30/70) ND 532 54.0  3335(N—H) 1666(C=0) 1234(C—0)
4d( 40/60) 320.5 536 54.3  3337(N—H) 1660(C=0) 1230(C—0)
de( 50/50) 312.1 526 52.5 3 334(N—H) 1650(C=0) 1 235(C—O0)
4£( 60 /40) 306. 4 522 53.6 3 337(N—H) 1648(C=0) 1 230( C—O0)
4g(80/20) 297.3 525 51.8 3 341(N—H) 1655(C=0) 1 228(C—0)

a. from DSC measurements conducted at a rate of 10 °C * min~" in nitrogen; b. 5% weight loss temperature by TG at a rate of

10 °C * min " in nitrogen; c. residual weight percentages at 800 °C in nitrogen; d. no T, detected from DSC scan.

1 DSC

(4e) TGA
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2.3
( 3) BCPX

PTA 50/50

NMP.DMF.Py ;

CHCI, \THF A

3 a
Copolyamide/( m/n) NMP DMF  DMAc DMSO Py CHCl; THF  Acetone Toluene

4a( 10/90) - - - - - - - - -
4b( 20/80) - - - - - - - - -
4¢(30/70) - - - - - - - - -
4d(40/60) + - + - + - - + - - - - -
4e( 50/50) 4 N .- _ _ _ _
4f£( 60/40) + + + + + - + - - -
4g(80/20) + + + + + + - -

a. determined at concentrations of 10 % ( W/V)

soaked for 24 h at room temperature; + : soluble

- . insoluble + - swelling;

DMF: N N-dimethylformamide DMAc: N N-dimethylacetamide DMSO: dimethyl sulfoxide NMP: N-methyl2-pyrrolidone Py: pyridine
THF' tetrahydrofuran.
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The Copolyamides from 9 9-Bis 4 4-Carboxyphenoxy) phenyl xanthene
1 4-Diaminobenzene and 1 4-Dicarboxybenzene

YU Xi WANG Dingjia YU Lamei HUANG Zhenzhong" SHENG Shouri
( College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: New aromatic copolyamides bearing xanthene structure are prepared from 9 9-bis 4~ 4-carboxyphenoxy)
phenyl xanthene( BCPX) p-phenylenediamine( PPD) and terephthalic acid( TPA) using Yamazaki method via di-
rect polycondensation. The effects of the molar concentration of monomer reaction temperature and the molar ratio of
BCPX to TPA on the copolycondensation reaction are investigated. The resulting copolyamides are characterized by
IR DSC and TGA etc. The obtained copolyamides had high molecular weight with the inherent viscosity of 1.90 ~
2.95dL * g7 glass transition temperature( T,) of 297.3 ~320.5 °C and 5% weight loss temperature of 522 ~540 °C
and char yield over 51% at 800 °C under nitrogen. It has been found the T, decreases with the increase in molar ra—
tio of BCPX to TPA. When the molar ratio of BCPX to TPA is greater than 50/50 these polymers are readily soluble
in polar solvents such as N-methyl-2-pyrrolidinone N N-dimethylacetamide and pyridine at room temperature.

Key words: copolyamide; 9 9-bis 4 4-carboxyphenoxy) phenyl xanthene; terephthalic acid; p-phenylenediamine;

Yamazaki method



