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1.1 {¢E&F0ik7
LLM Y6 A Nicolet 170SX FF-IR Y M52 ; 'H-NMR A INM-FX-90Q # B 3t {x
W5 ;TR ST Carlo Erba 1106 2 B 3175 £ 47 UM & ; 15 S8 PHMKS0 8308 & ¥
SEAU W E (BB REE) s 9 F B Knauver VPO FEE ; #5 BF i 13[O8 BF 1190 52
(2287 B E)EHRE M GBINE Q- £ 288 2 82 X HERE TR
(14115 Cd(Ac),; T BT (AR), I T —BFF(AR) H B C R ZBE B8 5 T
ZEF HETH# b. p. 68 /0.78kp; ZEARF (AR) FI BT b.p. 140C ; & LS RIS S 4L
FARI DY ST TR WL DR | DO SRR R BT 2 . G EE (30~ 60T ) IS FE (R NS TRE
HETH .
1.2 BENemk
1.2.1 MQBE-ZEE)EFRT _BABM- 1ML 9.1g(0.05mol) 3 (2335
-CRE) KT EA 5.02(0.05mol) T ZBEEF4 SIIMA B 150mL B K =0 WS, F 88
~90TC## 35h. REBASMMEREERET, BB HRBL, A, e, 8
FRANMESSR. THS8 12.1g AAE#&, % 86.3%,m.p. 199 ~200T .
1.2.2 MQ-PE2BE-ZEE)EFRT _RABM-IHNER HLRTELR,
P2 84.3%,m.p.189~190T .
1.2.3 HQ-BE-ZEE)ZFRMTHE__BEEM-IDMSE ZEAFESR, P
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BE AN, 5 85.5%, m. p. 164 —165T .
1.2.4 MQ-HFE2LERE ZEHE)ZEFRW T H _BMEBRMNMER HLAFR
HRl, AR ELSR, 5% 83.6%, m.p. 159~160T .
1.2.5 HFQBEZAREPET B _EM-VIMER 5.52(0.03mol) X (2-13%
-CEE)ERR, SmL MEBEF 40ml. THF EF OB, £ -5~0C TERERH M 1.9mL
(#50.017mol) T Bt & #) 15Sml THF %W, 2h N7, FENBE TS 1h, BR
THEHO.5h. W, ERBERERLAZTE, IIKAK, HEBER X, BHK, F¥
BREERATEM BT AEMH & RESR, B4 1g AARBK, 7E 61.2%,
m. p.249~250C .
1.2.6 MQ-FE2LEE ZEEXHART R _EBMVDMEHR  9.8g(0.05mol) Xt
(2-PE-2-BHE-ZEE)EHRE, 80mL THF Al 8.4mL M FEF - 1# ¥, - 16~ - 10T
TN 3.3mL(#4 0.029mol) T ZBE & 15mL THF ¥, 2h ABFE, HEWBRE Faks
B h TR TR Sh B, BBMEERSEE 1/3 5, WELE, ERARLRRL,
v, SEAKE BT iR AR ESR, 85 g OAEEK, % 45.1%, m.p.
178~179C .
1.3 REMEHER
1.3.1 F#¥— EBEXNQBEZEXFHFRT —BAEEP-1)E®  3.0g(10.6mmol)
M-I #1 30mL Z BERFIR A 4B HE i 20min, B E&KER 2 BB Z 8 (bp<50T ), BRAW
HREFHTENESED, F 180T # 3.3Pa EH T X 90min, B 15min il Ar K 30s,
ENWAHESER, I CHCL R FuREome e, 28 -R AZTHREER,
5 2.5g Bk, ™3 83.3%.
1.3.2 FET BUARNEETHRSQEE ZEE)EFRT _REENER ®E
ARSI 2mol% ) Cd(Ac), BEETESHEH, T 180CM3.3Pa KR
¥ 30min. ¥ HEER, A CHCL %, TR E Cd(Ac),, BB EamB P IiE EX
— R BEFTREMEE, E80%.

HARAGWIE L AME G /.

2 BR5IT®R

2.1 BNERREHRERE

Bk & CE S, IR FIH-NMR RIE, BEFIER 1.5 2. B4 M- B'H-NMR
i mE 1 B7R. IR R BBk B H B 3 A (1710 ~ 1730cm 1) #1542 3% B (1680 ~
1700cm ' FFAERMEE M- 1, M- h FHE SEFMEEHENRE, 27 LB
B R (1703.1685em  151721.1685em ™). T M-, M-IV B 5 E R A
TRARE, TR, RE R — MR E R HE(1692cm ™'\ 1701cm ™), B HIEE L M-
I.M-T#i&X. "HNMR ZH &R TG EFOS, BoEARsmE LSS HHE
A .'H-NMR, IR fIT & ik =4 A B {b 554 .
2.2 VNSRS

MK S Z B {EHEBIIRAKRE, K57 180C,3.3Pa 2 TR EBEIR
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Table 1  Yields and properties of dicarboxylic acids I -V]
Dicid ~ od m. p. Elemental analyses (%) IR* (C=0 ,em})
(%) (T Clcaled) H(Caled) COOR COOH
M- 1 86.3 199-~-200 55.39(55.32) 4.92(4.96) 1711 1703 1685
M-I 84.3 189190 56.50(56.70) 5.42(5.40) 1730 1721 1685
M-I 85.5 164~165 55.70(55.71) 4.30(4.29) 1731 1692
M-IV 83.6 159~160 56.90(57.10) 4.69(4.76) 1734 1701
M-V 61.2 249~250 59.23(59.19) 4.89(4.93) 1729 1679
M-Y] 45.1 178~179 60.30(60,76) 5.40(5.49) 1734 1681

* Press into KBr pellets

Table 2 "H-NMR data of the diacids 1-¥]*

Diacid Chemical shifts in ppm (multiplicity) Intensity ratio

M-I 7.86(d, —@ ) 6.95(d, —@— ) 2:2:4:4
4.24(d,0CH;CH,0)  2.44(s, OCCH,CH,CH,CO)

M-TI 7.80(d, <{O)— ) 6.93(a, —O)—) s.axq.cn) 2:2:1:2:4:3
4.08(d, OCHy) 2.46(5, OOCH;CH,CO)  1.23(d, CHy)

M-I 7.99(d, —@— ) 7.0(d, @- ) 2:2:2:4
6.40(d, CH—CH ) 4.30(d, OCH,CIH,0)

M-IV 7.82(d, <O)—)  6.944, —O— 2:2:2:1:2:3
6.33(d, CH—CH ) 5.10(q, CH)
4.09(d, OCH,) 129(d. CH,)

M-V 7.83(d, —@— ) 6.92(d, @— ) 4:4:8:4
4.25(d, OCH,CH,0)  2.45(s, OCCH,CH,CO)

. 7.89(d, —{:>— 6.93(d, —<: :>— 5.19(q,CH
M-V ( } ( ) (g ) 414!2!41456

4.09(d, OCH;)

2.50(s, OCCH,CH,CO)

1.31(d.CHy)

* M-I, M.TT,M-IV, M-V ;Solvent DMSO-d¢; M-I, M-Vl :Solvent:acetoneuc'iﬁ; Internal standard; TMS
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Table 3 Yields and charscterization of polymers
With catalyst No catalyst
Polymer  Yield  [4]* IR{em™1)® Yield e [7]* IR(em™")*

(%) (dL/g)  Anhydride Ester (%) " {dL/g) _ Anhydride Ester

P-1 80.0 0.13 1803 1738 1738 83.3 3650 ¢.07 1775 1716 1716
1778 1738

P-I 76.5 0.13 1803 1734 1734 81.2 3560 0.11 1779 1729 1729
1777 1734

p- 75.0 0.11 1803 1736 1736 79.3 3500 0.08 1778 1725 1725
1777 1736

P-V 74.5 0.24 1804 1733 1733 80.3 6500 0.11 17177 1721 1721
1777 1733

P-V 77.0 d 1771 1734 1734 79.0 4050 0.12 1778 1734 1734

P-y 82.3 3900 0.21 1778 1735 1735

a. Solvent: choroform; temnperature; 30C ; b. Film cast into Nael plates from chloroform solution; ¢. BY VPO method;

solvent; choroform;d. Not entirely aoluble

M, ~

1
1 1 1
2180 1270 360 2180 12?9 360
vlem™) v(em™)
Fig.2 [IR(C=0) spectrum of P-][ with catalyst Fig.3 IR(C=0} specaum of P-[l without catalyst

BAEM-IMI.MIOIMVFEERIERERTEFERE, 2— R XHHZ
HE.CNESAEEBF, WERFEERES T &KL EME (L%, 1780,
1730cm 1), BEGIE 3R B 5 08 B i 36 B RKE (B2, 1800.1730em ™ 1), 0] ML R 5 FH ik 3
EEEREREHENL-B) ABNEEEMLELMNT, HBRSDNERENHE
RS, MmEFEIHNELET, AIBESYH IR B#EPRHIAT HEBCH 1803ecm ™.
1778cm ™1\ 1738cm ' A BRI KR IE RSO . ZE LA FET, FBESYE IR EE
LA EEH 1777cm Al 1730cm ' SRR AFRRIE W M0RE i BR. T % F X3R4k M-V, M-
VREFEERORE EEALHAANFETHRESYY IRBHETRH 1777cm 'H
1734cm ™ ' B BREFAFIE Bobowe 1 30 . AR 45 LR Y40 /h B R, AT R s
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BERAAGFETRSREHAT XX, B-BHEENSH.
BATH SRR T — SR ME T AR EN W ER7 EENFET, T
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SYNTHESIS AND CHARACTERIZATION OF POLY(ESTERANHYDRIDE)S

FAN Changlie, ZHOU Chuanjun, HU Yunhua, MEI Ying, ZHUO Renxi
( Department of Chemistry, Wuhan University, Wethan  430072)

Abstract  Polyanhydrides are of particular interests as materials for controlled drug release
systerns due to their excellent surface erosion properties. A novel series of diacids containing
ester groups were prepared from 4-( hydroxyalkoxy) benzoic acid reacted with succinic
anhydride, maleic anhydride and succinyl dichloride. The polymers were synthesized by melt
polycondensation. Monomers and their polymers were characterized by IR, 1 H-NMR and
elemental analyses. The effects of the catalyst on the structure and molecular weights of the
polymers were investigated.

Key words Poly(esteranhydride)s, Controlled drug release system, Melt polycondensation



