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Synthesis and characterize of 5-fluorouracil and polyethylene glycol conjugate
CHANG Jun , ZHENG Yu-bin, DUAN Jiu-fang, SHANG Hong-zhou, LU Chan-ting
(Department of Polymer Materials & Engineering, Dalian University of Technology, Dalian 116012, China)

Abstract: A series of novel polyethylene glycol derivates was synthesized by esterification of chloroacetic acid with
polyethylene glycol. Because of the good reactive activity of a-chlorin in the esters it can react with 5-fluorouracil, thus the
conjugate can be obtained. The conjugate is characterized by IR,'H-NMR and UV spectroscopy and it shows a longer duration of
activity due to the slow release. The loading content of the (PEG 2000)-5-FU conjugate was 18.6% , and as the molecular

weight of polyethylene glycol heightens, the water-solubility was enhanced. When the molecular weight reaches 2000, the

hydrolyzation speed is the fastest.
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FE— 2676 T WU <) B Bl B B e R [ v
BB R 250 mL = OB A, 43 A A 20 g(0.01
mol) PEG 2000 Fl 7.56 g(0.08 mol) & Z &, B M A
20 mL fY U S K ARV, P T A B 80C, AR
W 2 1 = AR P A8 N 3.5 mL B9V BRI
BRIEA BRI NN . B SR )G, R 78 18 R
EWER RGO LIR G YR 2 RBEA i A
MEHK . B8, BEGHE, LENER, TEASH
L EARTTENT &, U8, IR LU, KB H 2
b, SR EE R 30CTES TIREEE,

PEG 600.PEG 1000.PEG 1540 F1 PEG 4000 3% f&
AH ] 59 77 ¥ BEAT R AL RN
1.4 &5-FUNBRZ _BENEaRD Y

FEE A DL R, | [ O v 8 A AR BE 3T A9 100
mL = OB F A 0.65 g(0.005 mol) 5-FU.0.69 g
(0.005 mol) T/K Bk BR 41 , ¥ — H % % T 15 mL DMF
H L FHE S 100°C, B 1 h 5,6 10 g(0.005 mol)
PEG 2000 EE &M@ T 15 mL DMF i A = 0B+,
YRSE RN 9 h, fFIE . BB ENER, X HE
25 A bR KEA4r ) DMF %57 . BRAYBEAE
BB, BBIVIE. Wik, AEMKREEE
JLRE B2 H 8 1k, 75 3] 4 5% 6 B R R .
1.5 PEG-5-FUEESWHBAEMNTE

BEWAEWMERM T A KERER S 5-FU, B it
AN SN EEXNE YN BELG EH T
E. BEBRN BEHEERTHREEEREMN 5-FU 10
mg, % fi# T 0.05 mol/L A NaOH ¥ ¥ 100 mL H, it
M 5-FU 8- . 2 BB R E BEREK 1.0.1.5.
2.0.3.0.3.5.4.0 mL, & f§ 0.1 mol/L ¥ NaOH ¥ %
Fi B2 10 mL, T € 265 nm b AR 6 BEAE , 75 [/ 5
B, HEERTHREEEN PEG-5-FUE &Y,
f#F 0.05 mol/L fJ NaOH Y& #, LA 0.05 mol/L i)
NaOH % A28 E X B, T 2 265 nm A0 B WG BE{E,
RYEE IR R &
1.6 PEG-5-FU E &R HEarmE"

4 BIBE A4 4b,4d T de 2 100 mg, LI 5N E
A MU E B 74 (400 MPa, 36,1 min) , ¥ HE N
11 mm, R EH 0.6 mm. ¥ Hil &5 BB H B A B AT 4%
L0318 T 30 mL 0.2 mol/L,pH =7.2 K BEFR £k 5%
W, 0.1 mol/L L ER 1 0.05 mol/L NaOH & & ',
37°CIEIBIRG , 5 ba — B B [B) BURE , 45 BURE — IR R 46t
—WREMW, BB UVCERSN-F] Wb ) &
BRI ZE P AYWE, 558 30 mg 5-FU #H A

FEATAR T FEAR R A 2R 0 T MO0 B B
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() R/ % S BE/C 2pe/mm
4a(13) 65 IFLERTY —0 265
4b(22) 64 sy gL 35 265
4c(35) 56 sy gL 38 265
4d(45) 52 T R 45 265
4e(90) 43 R EATIEES 58 265

1 :Oda R F B, T0 L0 & 15 5 @ % AMRIKEL 0.1 mol/L 1
NaOH %5 ¥ hy 75 571 00 &
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¥ ve—cn Ve—o Ve—o—c Ye—c/Ve—r  YCHCH,
3a 1750(s) 1190(s)  740(w)  2962(m)
3b 1747(s) 1190(s)  740(w)  2962(m)
3c 1747(s) 1198(s)  745(w)  2964(m)
3d 1750(s) 1195(s)  741(w)  2963(m)
3e 1747(s) 1190(s)  741(w)  2962(m)

4a  3085(m)  1747(s),  1199(s)  1247(m)  2961(m)
1723(s),
1666(s)

4b  3085(m)  1747(s),  1200(s)  1247(m)  2962(m)
1722(s),
1668(s)

4c  3085(m)  1750(s),  1198(s)  1248(m)  2962(m)
1722(s),
1661(s)

4d  3080(m)  1748(s),  1200(s)  1248(m)  2961(m)
1722(s),
1661(s)

4e  3082(m) 1750(s),  1200(s)  1247(m)  2962(m)
1723(s),
1666(s)

BRIANKEYS 5-FU MR LB LLE
2, B4 3085 cm™ ML 1723 cm ™4k, 1 666 cm ™!
b R 5-FU A IR I0E — B, TR E WP 5-
FU B BE 35 b N—H R¢AE W i 43 31 7€ 3 135 em ™!
Ab,881 cm ™ MAbF 815 om ™LAk Y R AF W i e B BE U5k
B,X U RAY P N—H 2 E 2830k,
174 em "I NEAZBRERZL —BEEH
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C—0 SAFFAE W UT I . 1 200 em ™" 46 H B B4 W i 0
5XWRA LT BB T C—0—C 8 1Y R AE TR ik
WA o 2 961 em™"Ab H BRI AR IE R YL IE 5 R 2 —
B (CH, ), P REAE TR T U AH 4F
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A=

. 8(—N—CH—) 8(—0—CH—) 8(—(CH),—) &(N—H)
VA2

4a  4.620(d,2H) 4.196(d,2H) 1.746(m,4H) 7.998(d,1H)
4  4.621(d,2H)  4.196(d,2H)  1.745(m,4H) 7.998(d,1H)
4c  4.622(d,2H)  4.196(d,2H) 1.746(m,4H) 7.997(d,1H)
4d  4.620(d,2H)  4.196(d,2H)  1.746(m,4H) 7.998(d,1H)

de 4.621(d,2H)  4.196(d,2H) 1.745(m,4H) 7.996(d,1H)

M RE LR R F ,5-FU 9 NMR BEK3% 6 =
11.3 25 5-FU ¥ b H, Ay3E4R % i, 72 R BE A9 NMR
P % o U 52 2 E 2K, T He WA FFTE, R B E B T
B g H, JH, A1 H,, XS5 R — PR Bk
Byt g

HE X3 2 B A WL HMEIE S BAR R 24
JERE B AL DL B B A W R A% g SR AR 1 1B, T DA
53 1 7= ) B T R A2 S5 .

4 SEVHERED

" T H R —WE
W RWEE N AR ZE TEE A5 DMSO K
4a + 4+ + 4+ - - - + + + 4+ ++ - =
4b + 4+ + 4+ - - - + + + 4+ ++ - =
4c + o+ + o+ - - - + + + 4+ 4+ - -
4d + o+ + o+ - - - + + + 4+ 4+ - -
4e + o+ + o+ - - + + + 4+ 4+ - -

HOEIR,100 mg EAYW/5 mL R + + NEHE, - HWH,
- - AR

22 EEYHMEHAE

MRYE I B G B R ER LB H 7B R Cous =
0.0583 Dygs + 0.0142, r = 0.999, FH1 Cp5 Dies 23+ B
RERTE 265 nm AL B ¥R BE X WO BE , AR 43 8119 7 #2 3t
HHRAHEN 18.6%,
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& 5-FU B3R £ ZFEBR 197K fif S5 5 43 B 7E 37°C
T 0.1 mol/L £ E2,0.1 mol/L Ay NaOH ¥ ¥ 1 0.1
mol/L.pH 2 7.2 BB AR £h 2% wh i P 1T 11

& 5-FU MR & 2R 4 5 K it , TEWE TR b 2%
OB W R R AN S A AL M K Y VR R ET LUK A L (H
TERRME VW K R 45 B Y 2 5-FU B 4K, T 78 BR 1
A W R K R AR B R 2 5-FU R, T HLK f#
BRI, AL LA, AW HIKEEER R
PEVE W > BRYEVE W > W . 4R C ZEERY AR
43 F IR EIRE 2 000 B, 76 58P L BR R RN o v v W
MR ERER RN, XS R ZEA S MH%
JEA %, BAEXT 4> F RN 2 000 BHIS AR B A, 43
T B ARG I B R 4 BE IR B E SR A5 A, TR o Y
5-FU # 3R & B85 BB L P ORF T K%, BT L
LR FERNT TR R 2 000 B /K i AR B o
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