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TUREERRY, BFIE T HAEATR pH 4 F HIRERAT .
1 SEIGESY

1.1 KF 518

e-C AR (e-CL) , FE[E Aldrich fb22A R =&, 460 >99% , RG] CaH, 115 48 h J5 U= £ 18
feali; R, oAral, S5 Aldrich fb2# 8w P 5 s INACHER(L-LA) , B BALsE 70 FARA A
P, AT R S T  N-SRIN SN EERG , SEE Aldrich fR2FA R0, A bral, ff AT e
CEr B ZE i RO, fh2eal, o E LR Rl A w7 5, RO R 288 54l )i
FALEFER (m-CPBA) , Acros 2\ FEIF=ih, A1 70% ~75%, i R pH =7. 4 A28 MBI E T4 3
AT 24 hy K, srral, A B 25 4R HAE2E R 2 F1 =i, HJEK CaCl, T4 24 h J5 4 R 28 1R R
ali; ZE P IR SR R4 A At N T R B AR IR R R A (i
RIERG AL T A BRA R ™) Tk 24 b JEZ8IRAR40; AThER Lk oy bral, iAo T =
ais BRACHRIREN , BRIR4N | BiR S AN AN TCK BRI AN IA Ry o v i, v [ B2 25 4 AT 13t A 3R] 2 w17 b

22 [E MAGNA-IR550 RILTAMRISOETEAY , KBr e ks #EE AVANCE 500 MHz #%#E3E4RIE 1AL, LA
CDCL ¥R, TMS R PAR; SEE Micromass GCT BUFEAY , SR F L F 2% 54k (ET) A3 SR A9 43 F i
& E R FHUT A B Waters 1515 ﬂ(ﬁﬂﬁf@ﬁ@ﬁaﬁﬁ(, DA VO SR AR, s A THF, 7 1 mL/min,
MR 30 °C, st 3 MR PL AT, Kl #s s 23 ekeiifl, %550 BOR CMEARFE; 36
1090B 2w R AL, F N, LR, DRKEREAE & B4 L 10 K/min MTHEHZR B - 100 C ik
200 °C, 1HIE2 min, HEAZE -100 °C, REHELL 10 K/min B FHEERNAE] 190 C.
1.2 2-(N-BRAEBRZEE)-FSE (ACH) &K

OB (14.7 g, 0.15 mol) . FREHZ(0.99 g, 0.01 mol) . ZFR(0.096 g, 0.0016 mol) KX
H ALK T} (0. 407 g, N-SF NSRRI R0 3% ) AR 50 mL [FEREE T, BiFkmitzE 80 €. 2%
EHIIA N-F NN EBEE (13.6 g, 0. 12 mol) , FHRF 140 CJ5 N 24 h. FYil AT )2 M o5 B 4 4.
[ M RERE (200 B, WSR2 LA MBI 418 g, F=Yfe R h B &, MElA a5
&, 7% 80%. '"H NMR(500 MHz, CDCl,, 25 °C, TMS), &: 5.36(s, 1H, NH), 4.23(m, 1H, CH),
4.02(m, 1H, CH), 2.50 ~2.65(m, 2H, CH,), 2.21(m, 2H, CH,), 1.5~1.9(m, 10H, CH,), 1. 18
(s, 6H, 2CH,); “C NMR(125.8 MHz, CDCL,, 25 °C, TMS) , &: 213.9(C=0), 172.5 (C=O0NH) ,
50.5(CH) , 42.6(CH,C=0), 41.7(CHNH) , 34.9( CH,C =— ONH) , 34.8(CH,), 28.6(CH,), 26.5
(CH,), 25.4(CH,), 23.3(2C, CH,).
1.3 6-(N-RREBRRZIER)-e-CHE(ACL) G

VKR A1 (1) m-CPBA (8. 937 g, 0. 05 mol ) FIHRER E 4N (5. 237 g, 0. 0625 mol) fil A F] 250 mL
RN, A 100 mL Z4H b, VKK hiRE. B 2-( V-5 N BRI G 2@ 5L ) -AR U (7. 399 ¢,
0. 0415 mol) ¥ ffRAE 50 mL AW erf, FJE M mMEIBR . AE5 R N R 24 h )5, FIR AR
SR UR 3 UK, WO UM IS PR R RIBR R S BV TR e 1 k. A ML O K B R BE T4 24 h. 8K
REZRENG, ELROFRPES S, BAAasRMIE. 7% K 85%. "H NMR(500 MHz, CDCL,,
25 °C, TMS), 8: 1.10(s, 6H, CH,), 1.5 ~1.9(m, 10H, CH,), 2.21(m, 2H, CH,), 2.50 ~2.65(m,
2H, CH,), 4.02( m, 1H, CH), 4.23(m, 1H, CHOC=0), 5.20(s, 1H, —NH). “C NMR(125.8
MHz, CDCL,, 25 °C, TMS), 8 : 176.4(C=0), 171.8(C=O0NH), 79.9(CH) , 41.9 (CH,C =0)
35.5(CH,), 35.4(CH,), 32.7(CH,), 32.6 (CH,), 28.7(CH,), 23.6(CH,), 23.4(CH,), 23.3
(CH,).
1.4 6-(N-RRAEMmRZHEE)-e-CHEESRZE[P(LA-co-ACL) | FIFIRHE

W — 2 LE B PSS RN 6-( N-57 N BEBEIE 063 ) -e-C R BRI AR G A BT &40 80N
0. 1% M SF IR AT, H =R B2y HOR B2 Jel A N, RE 3 G EE. 76130 CIl
1B TR 48 h(Scheme 1). F=YH AW belE i, P B URE, BRAAREGY, B T 48 h.
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Scheme 1 Synthetic routes of P(LA-co-ACL) copolymer
1.5 P(LA-co-ACL) HyF&f#
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Fig.2 '"H NMR spectrum of copolymer P(LA-co-ACL) Fig.3 GPC trace of copolymer P(LA-co-ACL)-2
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Table 1 Molar ratio comparision before and after copolymerization of P(LA-co-ACL)s

Polymer I Fo Yield(% ) 1073 M! 107 M, M./M, (PDI)
P(LA-co-ACL) -1 0.216 0.203 99 8.6 11.1 1.54
P(LA-co-ACL) 2 0.108 0.105 96 11.5 15.3 1.38
P(LA-co-ACL) 3 0.054 0.051 95 15.1 20.9 1.33
P(LA-co-ACL) 4 0.027 0.026 92 22.1 38.5 1.29

a. fi is the molar fraction of ACL in the comonomer feed; F| is the molar fraction of ACL in the copolymer, and calculated by 'H NMR inte-
gration according to the signal of ACL at 6 1. 1(peak 1) and signal of LA at § 5. 18 (peak f) ; b. determined by SEC in THF using polystyrene as

calibration standard.

2.3 HEBRYWRAZESW

M2 ATLUEH, 5 PLLA il PCL AL, 3P ACL & 5/, MRt EZRI PLLA A9
SEPRJTT, AR O T AR A T RN e A AL (EBE R ACL & i i3, JCRLL SR i I SRR
JA RS LR O REALG, i B B A A A T B VA B B AR b, SO R R A S 5 A B e 451 5%
YIAEDG, SREWMMEIGING | o052 R 25 R E A2 2R, BOREGWISE Mae ) T, fif
ILIRESIE 45 A 83, i ACL St iishn, 45 MBS, 78 DSC FHES R, 45 MA
SEERIR, MRS RN TSR, SEUSA SRR SN, HBAELSF Y P(LA-co-ACL) -
4, PCL #1 PLLA RLLFE | PCL HIMRIG K, P(LA-co-ACL) 4 Ay HR/N. X T ACL 5L-LA #1945
P4 26 S B 1 IR LS THBE 10 R B, NS PCL A PLLA [R5 & B /55 17 325 1l 4 ik O 12 71 1)
R

Table 2 Thermal properties of polymers

Polymer 1073 M, T,/ T.b/C AHb/(T-¢™")
P(LA-co-ACL)-1 8.6 56.0 138.0 17.1
P(LA-co-ACL) -2 11.5 65.5 142.8 29.1
P(LA-co-ACL)-3 15.1 53.5 145.8 33.1
P(LA-co-ACL) 4 22.1 59.8 147.8 36.6

PCL 24.8 -56.1 56.4 121.4
PLLA 32.0 62.0 148.6 49.0

a. Determined by SEC in THF using polystyrene as calibration standard; b. T,, T,, and AH, (DSC data) were reported for the second heating

2.4 HBRYIMIEMRITA

RWR F T AR R K I TR . DRI SRR, RERIIEM A A B, B — B R RS
Yy B Al i DR S 0 JC R, 58 I BORTESS i X A B B 20 3 B, IO P AR A R SR
P12 R A pH AR, I 7= A= B it B2 rp i B A fL i F2. DL P(LA-co-ACL)-3 #F pH =7. 4 ) PBS ZZ i
TR R R, AR 2 A TS (4 FE S, RS2 ik3 28. 1% , ZHIEII IO IT 40% . T
R 45 R, LA PCL ZER N IF IR A TR R TR E 4 ~ 6 N H | e MT 2 3 4E1Y | PLLA MYl
R B 18 ~24 A SRR NFEG I AR KRB RS , P(LA-co-ACL) AYE/KPESE i, 2% vh
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Fig.4 Time dependence of mass loss for P(LA-co- Fig.5 Time dependence of change of intrinsic vis-
ACL)-3 in a PBS buffer(pH =7.4) at 37 °C cosity for P( LA-co-ACL)-3 in a PBS buffer
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Fig.6 SEM images of P(LA-co-ACL)-3 in a phosphate buffer(pH =7.4) at 37 °C
(A) 10 d; (B) 30 d.
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Synthesis, Characterization and Degradability of P( LA-co-ACL)
Copolymer Bearing Pendant N-Substituted Acylamine Group

DAI Wei-Feng', DU Zheng-Zhen' , HE Yue-Ying', LANG Mei-Dong'**
(1. Key Laboratory for Ulirafine Materials, Minisiry of Education, School of Materials Science and Engineering ,
East China University of Science and Technology, Shanghai 200237, China;
2. Key Laboratory of Molecular Engineering of Polymers, Ministry of Education,
Fudan University, Shanghai 200433, China)

Abstract The synthesis, characterization and polymerization of a new cyclic 6-( N-isopropyl acylamine ethyli-
dene) -g-caprolactone ( ACL) were reported. «-Subtituted cyclohexanone was synthesized by Michael reaction
of N-isopropylacrylamide and cyclohexanone. Then it was subsequently converted into ACL by the Baeyer-Vil-
li-ger oxidation reaction using of 3-chloroperoxybenzoic acid(m-CPBA) as the oxidant. This new lactone was
copolymerized with various contents of L-LA by bulk ring-opening polymerization ( ROP ) initiated by
Sn(Oct),. All the copolymers were characterized by '"H NMR, SEC and DSC. The copolymer formed flexible
films and was used to study its degradability. A phosphate buffer (pH =7.4) with temperature 37 °C was
adopted to proceed the degrading study all through. The hydrolytic degradation of P(LA-co-ACL) was much
faster, which is confirmed by the mass loss and change of intrinsic viscosity.

Keywords Poly ( e-caprolactone ) ; Poly ( L-lactide ) ; Pendant group; Biodegradable material; Random
copolymer
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