7 ¥ i jtd 2015 4F 3 A

Iy

¢ 18

Lu-2,5-_fRTEMEEBSYHARHERE

T W BTN FEEN.HEF
(REZERFAIFR..REZLFHIHRAFH T o, RZ 300072)

FEE D 0E-2., 5- TEAAT AR W R — 2 A T AR W R A BE LY R OR AL AR SC R R T NG k-2, 5- TR AT A W
HRA Y& BT » DLRCHAE A W R ATOUS B AT . e 4 1 W ek-2., 5- R AT AR W B = s O i
DA K R FH W k-2 5 — W 35 A= 0 249 2R L ) 4 3R e KRN D7 vk R R T IS -2, 5- TR AR S e C AT AN
ST IT IR ] 5 2 T /AW IR Y . B Jm S TS ME-2, 5- TR AT AR R B R Yt o A 2 W R
IRV R 28 % BT P T 9 £ B 0

KGR k-2, 5- T HIRT AR AR REAE s TRERILIR  EERIARL

5l F

UEJLA-AF LIk B A2 W0 B2 TR L A DR K B . A= W) T 58 figp i 2o 3 0 R 2T I D i 8 00 80
R U HRAERR L WT R IT LA S AW AR AL 4088 B 08 A2 Bl #5 LA K 24 W) 42 188 % 8 S U A Tz Y
POEFH 5t o 2SRRI 2 A0 R AIF 5 2 R 24 A B s 22— o A T A A R % A TR A
T G F P BE R LG P A ) A A PR R BRI B K2 FL I g Wy 3% 107 1G5 IR 5 JHL A R R ok AR I 5 R
I ERRARE 107 5 LA B0 10 fin T g LA K 5 AL AR 2 U DG TR 1 LB B 9] 4 S R 3 B 5 B RF AR

PR T iR 12 0 BRI TR R 00 T AN B 2 A RE . R SR BE R 23 1 A R A AR G A A
AR AW I A P A ARE o f) A W TR S RE  (F R T A T G R P A D BPIL A 22 I ik i R LA
P SRR RE . Dy 13 N AR W R 2 5 T AR R oK L RN AMIF SN BE H T V2 B R S ILAR M BE A4 T I i
RAY 5 e N AR B L R AR 5 23 1A S5 A0 A B O oy BRI 2 U AR . b A
A Y o IR T o -2 5 R A2 L SR W R 45 KO IR B AT JE 3 L A W) ] e A IR S 232 ISP T R 47 114 200 i
RO M 8] T2 R

M obf-2 o 5- TR ATT AR W) S 5 RS 4 UK 2 BB OR L S T BR RS T LAAS B AR N A SR A6 IR R RS Y
FAT BG40 25 P R A g 3 A P+ L i ™ 0 5 T R 5 6 TR B 060 B N R RSO T 4 A g o2 AR
A B TS RE . SRR IR 1 BE P A7 T e B 1 0he =2 1) B RUARE 5 9 23 1 ) S0 » P OB X 26 SR W B A 1 e
AL REH o - IX KA W o0 1 5 K rh O TR 8 ST 17 6 5 K A 1 1 RE L LA R G Y A W A
BT o o S R AR 40 T s R A3 T AT R R B AR R A 2 BT R TE .

AR SO R IHR-2 5 5 R AT A ) B R S W I G T ik AT TR O X R R A G SR W A AR W) R
FH A8 SR 19 152 FH iy 5 0EAT T 255k .

1 hok-2,5- Z W4T 4 4 B9 A R

M wk-2 , 5- W AT A ) e o A SR A IR A T B RALUR L SR G 5 T IR O SR kL 7 R BIR . 1983 4F,

10. 14028/j. cnki. 1003-3726. 2015. 03. 003

W F8:2014-08-08; & @ : 2014-10-10;

ESWH:EE B RP A4 (31370969), B K #F & 1+ & % W 4 (20120032110073) , B £ ¥ H & E br & 1E
(2013DFG52040) 3

YEB® I Tl (1990—) , Lo, Ml - W 3R A, 2 B i A= W I M) Dy T B 4 58 5

B EE R A, E-mail; yaikaifeng@tju. edu. cn.




5 330 = ix R i {1 < 19 -

Shakaby 45" 75 K25 50 T o m M EA N-(R S BEHD H & RR 1L  FHER B IR 59 3-(S)- Y g o
2.,5- T AH AU 500, 1994 4F, Peter 55X A B B HEAT T BCHE AR L 8 N-SA 2T H A
M gh 3k IF A D = A — 8 9 AL R 78 200°C w26 PR T L THAEAR 3 3-(S)- 1 L mf-2, 5-— il , =
PR 1600, SRIUL S B 2 LB 2% 7 AR EEAR . 1999 4F IR IE SRS LU= S e AL . N
N-" L B i (DME) S 5] 5 = £ e /DMF 3 218 0 i 2 N- S e H & R b . 2 28 I 45 fh
JT -2, 5- R AR F 2396, Cheng AN DL L-PY TR N OB 8 i S L B = L R
S B A AR £ 1 0 7 R O T A A 2R A -2, 5- R A R R E 4606

AT DG SCHRAR B I k-2, 5 I () 45 R T TR A =Rl CIn L 1 TR o SO R L N (o
D0 2R R W IE) -o- 2 B TR B R O v TR L B8 R 5 B LA N- Car 2 BE R T 86 ) —o- %80 25 TR 2o 2 HE TR 186 4 71 1]
PREE =R R T O (o BEME L) o SR BEIR . b, 5 —Fh 7 6 LU

o} Ro
X\Hk JYO_Y*‘ 1
N E—
|
R4 H o}
e R Ri~__O._.0
Ho\r)k )ﬁ(OR:% 2 j/i :/E
N —_—T
|
R4 H 0
o} Ra 3 R1,R2,R3=H,alkyl
B NH, 5 XiCI,Br
O Y=Na
R 0 B=0OH,0Cq¢Cls
1

K1 ndek-2, 5- ZH AT AR WY S RO VR

Figure 1 Methods of synthesis of morpholine-2,5-dione derivatives

(Adapted from ref. 13 with permission from International Journal of Molecular Sciences)
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Figure 2 Side reaction during the cyclization process of morpholine-2,5-dione derivatives
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Figure 3 Ring-opening homo-polymerization of morpholine-2.,5-dione derivatives
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Figure 5 The copolymerization of lactide and morpholine-2,5-dione derivatives
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Figure 6 The copolymerization of morpholine-2,5-dione derivatives and e-caprolactone
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Figure 7 Reaction mechanism of CaH, as a co-initiator for the ring-opening polymerization of morpholine-2,5-dione

derivatives in the presence of PEO (with permission from International Journal of Molecular Sciences)
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Progress in Morpholine-2,5-Dione Derivatives and their Copolymers

YU Li, FENG Ya-kai*, SHI Chang-can, HAO Xue-fang
(School of Chemical Engineering and Technology , Collaborative Innovation Center of Chemical Science and

Chemical Engineering (Tianjin), Tianjin University, Tianjin 300072, China)

Abstract; Morpholine-2, 5-dione derivatives are a kind of cyclic monomers for the preparation of biodegradable
materials. This paper summarized the synthesis methods of morpholine-2,5-dione derivatives and their copolymers, as well
as their potential applications in medical field. Firstly, three synthesis methods of these derivatives were introduced, also
the homopolymerization of morpholine-2,5-dione derivatives to prepare polydepsipeptides was summarized. Secondly, this
paper introduced ring-opening copolymerization of morpholine-2, 5-dione derivatives with e-caprolactone and lactide to
prepare the copolymers based on amino acids. Finally, this paper summarized the synthesis of morpholine-2, 5-dione
derivatives block copolymers, and the recent development of their applications in drug delivery and gene carriers.
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