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Table 1 The polymerization result of Pla~d”

Yield
(%)
9.3
99.5
9.0
9.8

Initial amount Addi amount of
of NWP (ml.} NMP (mL)
1.6 8.0
1.6 8.0
4.8 0
4.8 3.0

Polymer P (dL-g ™)

Pla
Plb
Ple
Pid

0.70
0.
0.50
0.54

" The reaction time is 3.0 h,

O (0]
CODH
@“@
HOOC
0
TPP/Py 1

NMP/CaCh

Scheme 1
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Table 2 The spectral data of poly{amide imide}s Pla ~d

Samples IR(»/em™") 'H-NMR(8) MS{m/z)
1 3334.3,3460. B{NH, ) 4.89 ~ 5.18(4H,NH, ) 497 .2(M)
1654.8( C—0},1245 .4(C—0—C) 6.59 - 8.5(17H, Ar-H) 498.2(M +1)
3361{N—H, amide} ; 499.2(M +2)
Pt 1782,1727( (—0 ) ) ;1667( C—0 , 10.57,10.47(2H,—CONH—);
a

Iactam) :1235(C—0—C)

3358(N—H, amide) ;
P1b 1782,1727( C¢—0); 1666
( C—0 ,lactam) ;1227(C—0—C)

8.6~6.6(27TH, Ar-H)

10.35.10,21(2H,—CONH—);

3.6~ 7.12(27H, Ar-H)
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Table 3 The thermal properties of Pla~d

Polymer Pla Plb Plc Pid
T (%) 319 325 317 343
TGA(TC)* 475 440 490 -

* 0% weight loss temperature under nitrogen

Table 4 The solubility of poly(amide imide)s Pla~d

Polymer DMF DMAc NMP DMSO m-cresol CHCl, PY NB THF
Pla + + + + + + + - + - -
Pib + + + + + + + - + - -
Pic + + + + * + + - + + + -
P1d + + + + + + - - - -

4+ + :Soluble st room temperature; + : Soluble at elevated temperature; + : Partially soluble

Py : Pyridine ; NB : nitrob
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; DCB : dichlorobenzene ; DMSO: dimethylsulfide ; NMP : N-methylpyrrolidinone
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THE SYNTHESIS AND PROPERTIES OF POLYAMIDEIMIDES CONTAINING
PHENYL-SUBSTITUTED PHTHALAZINONE MOIETIES

ZHU Xiuling, JIAN Xigao, WANG Ruiling
( Department of Polymer Science & Maierials , Dalian Uniersity of Technology , Palian 116012)

Abstract A novel diamine 2H-( 4-aminophenyl )-4-( 3-phenyl-4-aminophenoxy )-2, 3-phthalazin-1-one (1)
containing N—C coupling bond was synthesized and reacted with four aryl diimide-dicarboxylic acids to prepare a
series of new aromatic poly({amide imide)s via direct polycondensation using Yamazaki phosphorylation procedure.
The polymers obtained in high yield had high molecular weight with the inherent viscosity in the range of 0.50 ~
0.70 dLg™' . Differential scanning calorimetry (DSC) and thermogravimetric analysis ( TGA) indicated that the
polymers had high glass transition temperature of 317 ~ 343°C and good thermostability with 109% weight loss
temperature above 440°C . They were readily soluble in polar solvents such as NMP.DMF and m-cresol etc and
clear, tough , flexible films can be cast from their DMAc solutions . The structure of monomer and their polymers was
characterized by MS.FT-IR and 'H-NMR and they are consistant with the proposed structure. X-ray diffraction
showed that all poly(amide imide)s were amorphous.

Key words Poly(amide imide), Phthalazinone, Heat resistant, Solubility



