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N_HEZBEEL S, ZENR, A a6R
RE X PR (A B AR, S R
MERHEMEA; EF_8, X R Aldhch LF A FH
i TRk (TPP) I V- R MR
(NMP) £ ERBEH, MRS RXBEHEAH. K
BEEHNEAAR, T HEEH.
1.2 MR H

FT-IR ¥ % 2 7E Nicolet-20DXB B 4T #1 ¥ 2 (Y
WE. A1 KB KA #EE REY 2 AR
HHE EEAYRBE_PEZLBEPREFR
SHEERB BERHTFRE . ZEHKE 20 5,
WMAELAMTF T REBBZHMME.

'H-NMR 3£ % f FX-90Q @R M E,
Pl DMSO-d. A%, TMS ARG .

DSC 3% K il PerkinN-Elmer 2 78 3 & #4
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Scheme 1 The synthesis route of diamine 1

Table 1 The preparation of poly(aryl amides)

Reaction Initial amount Additional amount Yield i

Polymer
time (h) of NMP (mL) of NMP (ml) (%) {(dL/g)
2a 3.0 7.6 2.2 9.4 0.62
b 3.0 7.6 0 9.0 0.63
2e 3.0 5.6 1.4 98.8 0.75
2.3 AR
MNE2ZHIHFLIRTR, —HEEE1E

3334 .3, 3460.8 cm ™' RE AR —NH, FIFFIER UK
W, ARAW 2a PERT 3417 1 e [EK 2
BEERE ) —CONH— 2 F B RFAE M i e . A3k 2.
B2 M H-NMR AT WL, “ReHifk 1 pibsbiid o =
4.89 ~5.18 gL IR —NH, ZF 8 KR 1E ¥,
EELSW22a B E §=10.35, 10.21 4, B BB
RE ) —CONH— EH45fE#E, 7E 2b {7 B8 & & = 10.
40, 10.26, £ 2c (I EEE 6 = 10.52, 10.40. {KEH
XTHY, ZREBEK 1N CNRBIIENKRE
W, SR A P i B R B A 4 T B
Hi~dtigie . R DAPPP HSRISSIE R  Ho 7
BTN 497.2, SHAFR 496.5 HIF.



14 RERG - FRAZEREXURTREG SRS RER L 85

TPP/Py

+ HOOC—Ar—COOH ————
NMP/CaCl,
A b ¢
Scheme 2 The synthesis route of poly{aryl amides)
Table 2 The spectrum data of poly(ary! amides)
FI-IR 'H.NMR ]
Sample (voem™") (5 (miz)
1 3334.3, 3460.8 (NH,) 4.89~5.18 (4H, NH;) 497.2(M + 1)
1654.8 ( C—0') 6.59 ~8.45 (i7H. Ar- H} 498.2{M +2)
1245.4 (C—0—C) 499.2(M+3)
2e 3417.1 {amide N—H} 10.35, 16.21 {2H, amide N—H}
1664 ( C=0) 7.01 ~ 8.50 (26H, Ar—H)
1226,1168.5( L—0—0)
2b 3417.3 (amide N—H) 10.40, 10.26 (2H, amide N—H)
1665.3 ( C—=0) 7.01~8.72 (26H, Ar—H)
1232.0, 1168.9 (C—0-—C) .
2¢ 3419.0{ amide N—H } 10.52, 10.40 (2H , amide N—H )
1663 .8( C—0) 7.01-8.65 (22H, Ar—H)
1227.6 (C—0—C)
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Fig. 1 The FT-IR spectrum of DAPPP

2.4 BWOWEIAELE
I DSC RAFBUHMR TR G W HMBLELE,

HRMEIFR. B3IEESYH DSC #£.
MEZHEITR, RaW2a~-2HEFER
BRRBAEE, X T, 5320.9~329.9C. HH
ErmERNHAERETEAY > TFEH LR
BHEFTRRGH. FEFRLANER BT,
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WInT KA TEBKERS. BREYHFEHET

Rt BEE S TREFESRER S, A o 3299°C
AHRE. BEW2a YRR, H
ERABERT 2b. BAW 2 KA FER LS : f—_/rsus:‘:/
RIVE R R TR G M, [ 2e MOBBLE T E —
ERE. BEY 10% K kR EA 05CL e
E.HURFREAARIFOWRBESE.
Table 3 The thermal properties of palymers 150 200 250 300 30
T(C)
Polymer s TCA”
(T (o Fig. 3 The DSC curves of polymer 2a ~ 2c
Za 320.9 . 2.5 BEUNEMIERE
1y 305.3 405.3 HEATN, B4 2a-~2c BHET 1-H M
2e 329.9 415.3 M, R R R R E RS SRR,
* Not detooted; 2b, 2c FEULRE B XTSI EH 20~ 2c FETF
® 10% weight loss temperature of polymers under nitrogen U WEGRERA. BRSO RENERNE,

FEWERERS O FEESHMELTEH

Table 4 The solubility of poly(aryl amides)*

Solvent* DMF DMAc NMP DMS(O m-Cresol CHClL,
2a + + + + + + + -
2b + + + + + + + -
2c + + + + + + + -

Solvent Py NB THF DCB Tolue Alech
2a + - - - - -
2b + + - - - ) -
2c + + - - - -

"+ + Soluble at room temperature; + Soluble at heated temperature; + Partially soluble; — Not soluble
" Py :pyridine; NB: nitrobenzene; THF; tetrahydrofuran; DCB: dichlorobenzene

ARFRESH, EMBRAENS T RO TR BREE. RAYEL DMAc, DMF K2 il & 5% 7T % i
R ERANSFREFAAKS TR, XET HBREH . IHEOEE.

REFERENCES

1 Cassidy P E.Thermally Stable Polymers, Syntheses and Properties. New York : Marcel Dekker, 1980.67 ~ 90

2 Hergenrother P M. Angew Chem Int Ed Engl, 1990,29;1262 ~ 1268

3 He Tianbai (f]X &), Hu Hanjie (331175 ) . Advance of Overseas Polymer Chemical( ¥ 585 4+ F 8L 573 B ) . Beijing( It ¥ : Science Press({L
FTdHRE), 1997.19-38

Yang C P, Lin J H.J Polym Sci,Part A:Polym Chem, 1994,32:423 ~ 433

Morikawa A, hatakeyama T. Polym J,1999,31(1):66

Sagar A D, Salunkhe M M, Wadgaookar P P, Sarawade B D, Mahajan S S.] Polym Sei, Part A:Polym Chem, 1997,35: 1077 ~ 1085

Yamazaki N, Matsurnoto M, Higashi F.J Polym Sci, Part A:Polym Chem,1975,13:1373 ~ 1378

Jian Xigeo ( Z#H ), Zhu Xiuling (453 ), Chen Lianzhou (B ) .J of Dalian University of Technology (A 738 T k%223 ),1999,39
(5):629 ~ 634

W = N &



154 EFRF ERAZREBREARTREN SR SRIERERE 87

STUDY ON HEAT-RESISTANT PHENYL-SUBSTITUTED
POLY(PHTHALAZINONE AMIDES)

ZHU Xiuling, JIAN Xigao, WANG Ruiling, LIU Cheng, ZHANG Yuanhong
( Department of Polymer Science & Materials, Dalian University of Technology, Dalian 116012)

Abstract A novel diamine 2-(4-aminophenyl })-4-( 3-pheny-4-phenoxy )-2, 3-phthalazinone-1 (1, BAPPP)
containing aza hetero cyclic was synthesized from 4-(3-phenyl-4-hydroxyphenyl )-2 , 3-phthalazinone-1 ( OP-HPPZ)
conveniently . Diamine 1 was utilized to prepare a class of new aromatic polyamides with various aryl dicarboxylic
acids using Yamazaki method with high molecular weight. The synthesized polyamides had the inherent viscosity in
the range of 0.63 ~0.75 g dL.”' . They exhibited high glass transition temperature of 320.9 ~ 329.9°C and good
thermooxidative properties. The polymers were readily soluble in polar solvents such as NMP, DMF and cresol etc
and their structure was confirmed by MS,FT-IR and 'H-NMR studies.

Key words Poly{aryl amide), Phthalazinone, Heat resistant, Solubility



