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FEBAXMEYEEWNR FHAASSETELE REMM R JERE R REMHE &
PREHAEH RAKM B STEBEREMNA" , BRI TENBEAXLEDNERS MR .
MR SRR T EMMAEE, TEEAEAYISEAEHREFTBRERY BEHEY REF
O % wRT /M FEEAAGDHBE, BAG ZHNARR, BABEE - Xt ERBEES
FrrR, BA RSO B AEAGURSHERC Y, EHERAEHSIARFBBABET TREEE
REHMH RS BEIIEER S TR B R/ FRIERE A SRS, ATy KR RE L
FORLHRI RN E, BAT, A XS BEAEHRI BN S REXR LiE,

B HRETAIANE S TESANER MBS R, A XELEM FART SFMES—
BERBASSERENE _BrEEKHIK, FIK AICL, K N-F H 4528 (NMP)/1,2- 8 Z % (DCE)
HABAPHTRBAT- SRR ER RN, AR T —EF RS BALEHNRITEE,

1 LR

1.1 EFFNE

FK AICL (43#74k) ;1,2-—8 Z %t ( DCE) (N-FF it i be i (NMP) , 25 8 Tl , BB A 5A
AFRETRE R KA R 47, Perkin Elmer SP one % FT-IR Ji%{X ( £ & PE A7) ,KBr [
F; Pyris-1 B Z R BN (B Perkin Elmer) JFHEEHE S 10 C/min, N, S ; DT-40 RIS
( B & Shimadzu) ,N, S48 B ; Perkin-Elmer-2400 BT & /M 47{{ (£ E ) ; Bruker PC 400(400 MHz) % £ #%
AR (HEE) ,CDCLAEE M, SERKEE T, ARRRE R 0.5 g/dL KIKFIRME R, T 30 CHE, #H5t
BHLHHETE 0,0 = ¢ 'n e /0 HE, R P 1, e, B FAZ iR EE(s) o
1.2 SWMMEEF _BBEMNAR

ERA N,SSFEAT PUEBESNSKBHN TR0 P,KKMA 0.072 mol K& (2-ZF) |
0. 06 mol KOH 0. 012 mol K,CO, .35 mL. NMP 125 mL % i N, SKRE/E, REWEN,SHEF T M
PEF A, KBRS A, A 0.03 mol 2,6-—FKEH 5, 7E 185 ~200 CTFRA S h, BHEE
B, W= EAK S S, ARK SR E PG E> Y,

B BEKPBEER 23K, BEAEN2,6- “KEXFETHE(BEM,),H DSC EH
EN132~133 C, IR 87.2% , IR 2 231 om 'L N FEAVFHERNE ;1 578 .1 494 em "4k
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EREREIRSNIFME ;1 251 om ™' AENT5BE BRI BRI IR SR ;' H NMR ¥ 8, (CD,COCD, )
6.60 ~6.73(m,3H),7.29 ~7.75(m,10H) ; C,H, O,N TR/ BT I SC Wi (H B 1) /% .C 79.22
(79.45) ,N 4.93(4.88) ,H 4.35(4.53),

¥4 2 Al V(DCE): V(C,H,0H) =1:4 B ARAHELR 2 -3 WEBEME 2,6- 2% E%
R (PR 4k M,) B4, I DSC M8 HAA A0 149 ~ 151 C %R 89% , IR i 2 227 om ™ Ab HE R H
FRIEBHE ;1 5761 457 om ™' AR BRI IRBNAFTNE ;1 254 om ™' Kb H 75 B B R S R e 45 % 3 IRk
e ;'H NMR & 8,,(CDCL,) :6. 54 ~6. 56 (m,2H) ,7.25 ~7.55(m,9H) ,7.47 ~7.55(m,5H) ,7.79 ~
7.93(m,6H) ; C,, H,, NO, JC E M B9 SL W8 (B 18) /% . C 79.22(79.45) ,N 4.93(4.88) ,H 4.35
(4.53) o M BRI Scheme 1,

CN CN

KOH/K, CO
2Ar,—OH + F F__225 , An Ar,
NMP, 185 ~200
At {2

Scheme 1  Synthesis of aromatic diether monomers with cyano side group

1.3 BEE_EBRENHSH

AWM= OB PERIKIA 6.5 g(38.9 mmol ) Xt (] AEHH A, NaOH 25 g(625 mmol)
#1120 mL K, BRI, FHRZ 50 C N, BU50 g(227. 5 mmol ) EEEET 75 mL K H,30 min
WHHTHAZOLMD 7S50 TR 8 h ERHEER, BRAVARLKFME pH =6, 338, Kk,
WY AE SR, R EREAR BT IE , S8, KEERRE i, TREBBIL & E &
(BEE_FH8). ,

B2 g(#7.4 mmol) TRIFHBRAE _HFME TRELMS, A 20 mL FALILRAILAE DMF, &
WAL 12 h, &% E BEREERROELTREL REEKHLKECKRESER,0 CAST
% BBaasRER, .

BEE3-"HEE(RIEM,) 45101 ~103 C;IR %9 3 073 om ™" 4b 3% S 00 55 AF T ik
17581 694 cm ™' RbAEREEAIIRBHIFAERE ;1 584 .1 476 cm ' Ab o H BB M {45 IR 3 MR W% . ' H NMR
% 8, (CD,COCD;) :8. 72(s,2H) ,8.28(d,4H),7. 73(1,2H) ,

BEEA4-“HBE (M) 55163 ~165 C, FHBERMNMEEE ;IR #+ 3 095 cm ™' 4k
HF5 BRI ;1 7781 734 em ' A A BRELMIIRSNAFIERE ;1 596 .1 577 om ™' &b R IR B 48 1 45
PRaRIE; ' H NMR % §,(CD,COCD,) :8.32(d,4H) ,8.07(d,4H) , R R F B0 Scheme 2,

Glucose
NaOH

H +
HOOC—Ar,—NO, NaOOC—Ar,—N=N—Ar,—COONa —>

f
CISCl
HOOC—Ar,—N=N—Ar,—COOH ——— C10C—Ar,—N=N—Ar,—C0Cl

e v O

Scheme 2 Synthesis of azobenzide diformylchloride

1.4 2EEARESEERENER _

EFA N, SEMULRBHSHTR=0M%, A 12.68 g XK AICL,# 25 mL DCE,fj -5 ~
0 CKERIAEH HHTHMN 2. 5 mL NMP 15 mL DCE, K27 1 h [GSA - 10 CrkEE A H, Him
A 10 mmol & FPEDF —BEAKRA 10 mmol (BEE_F BB R 2 h, MEKER, BRABREE
iR T ARSI RN 6 h, AN 1 mL —3K8k( DPE) 335 557 30 min, ZEVKISHI T A 50ml CH,0H %X,
U8 R IR EERE 8 ~9 b, K ETH, BT, Ba e R R, DS EAENYER SR



344 oA K E %26 %

B, =R ATF 98% . R H BRI Scheme 3,

CN
- AlC1

Ar, 0—Ar | (C10C—Ar,—N=N—Ar,—COCl ————»

NMP/DCE

CN

| i
—fAr, w-@—wm, —C—Ar,—N=N—Ar,—C-}-

Scheme 3  Synthesis of novel poly(aryl ether ketone)s with azo-units
2 ZR5iE
2.1 BEWMMASMEERSITHTREI T
FERAY 1b WLSMEEE (B 1) H,2 231 om ™' A A FEEE 4 TR SR, 1 668 om ™' A #k

( C=0) M RARUIE, 1 241 om ™~ L ATFFEER A IRSNIRMCE, 1 573 .1 474 em ' SENHEIFERH
HaETREI R, B A SRR, Bk 1 AR D 2 RE T HRRN, AR T BN EEY .
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BAY 1b TR LIE (HE1E) /% :C 75.96(76.01) ,H 3.59(3.65) ,N 7.98(8.06) , &R
XN BREYWEATREN,
2.2 MARAREMHER

B2 3 4 45 AR R AICL FI R F NMP FAEXHR&Y 1b KERE N, NEFTUE
B, 2% n(AICL)/n(M,)EHTEI.0~9.5,n(NMP)/n(M, ) #EHI7E 2.38 ~2. 59 Fi n(M,):n(M,) HEHI#E
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2.3 ESYWHRAE(TG)HFHAMEERR
B4 1a,1b 2a 2b BHASMBRE (REBKN 5% ) 50514 426 438 445 } 452 C, TTLEEY
EARIFHITAMEEE, R &S T ERSHTT LR KRR LM HEE,
EEETUREYMRTFEHENBARBRTSHBE 24 0 EREZH REYERTRETE
H,S0, .CF,COOH/CHCI, %38tk ¥4 JR T RIS M) b, i BEVS % T NMP DMF .DMSO % 3R4R A4 3E IR F B4 57
1 BE7E— 3@ YA (CHCL, DCE . THF) F%#% ., RIFNBMERER S THTHEBMN T RE (m
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Synthesis and Characterization of Novel
Poly ( aryl ether ketone)s with Azo-units

YU Yi-Kai®* , ZHANG Rong-Li*, ZHANG Yue-Jun®, CAI Ming-Zhong®
(“College of Chemistry and Chemical Engineering , Jiangxi Normal University ,Nanchang 330022 ;
*College of Chemical Engineering ,Nanjing University of Science and Technology ,Nanjing)

Abstract A series of novel poly(aryl ether ketone)s with zao-units were prepared by low temperature Friedal-
Crafts polycondensation of azobenzide diformylchloride and aromatic diethers with pendant cyano groups in the
presence of AICl,, DCE and NMP. IR, DSC, TG and elemental analysis techniques were used to characterize
the polymers. The resulted polymers had the proposed structures and their T, values in N, were 426 ~452 C,
indicating that the polymers had good heat-resistance properties. In addition, the polymers can be dissolved in
aprotic polar organic solvents( NMP, DMSO and DMF) and some common solvents( DCE, CHCI,, and THF)
as well as in strong protic acid, such as aqueous sulfuric acid, and in CHCl;/CF;COOH mixtures.

Keywords poly(aryl ether ketone)s with azo-units,low temperature Friedal-Crafts polycondensation , synthesis



