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1. {8 5N

TTESN A Perkin 240B JLEADWTXMAE; IR Nicolet 170SX  ZL4MGIEALIN
SE; UV ARE UV-240 RINEREITRE; 'H-NMR 1 “C-NMR £5lF Varian
EM-360L Fl Varian XL-200 B8 34R (0.

S-SRRERE (5-FU), MP281-282°C; HifEht, HLoN—&E 80% (BI Lo\ 1L, #03
Hl,_a IRy n=20%, m=80%), FARTMEMREH; 1-(RATED-5-FREE (1a)P,
MP126—128°C; 5S-SR -N-Z B xRy 5 ERE (2a)'9, MP198—200°C; S5-%&JRm%
mE-N'-RER A R EEEE (2b)', MP202—204°C; 1-(3'-IRMAKRE)-5-FRERE (33)7,
MP115—116°C;1-(4-1a R T 3)-5-F R (3b), MP129—130°C; 1-(5-B A RE)
-S-EURmERE (3c)7), MP113—114°C; 1-(6'-EARE 2)-5-F R M (3d)"), MP106—
107°C. HERMAER BN D4,
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2. a 8%

F IR M ARG #0™: ARER 50g HSERE, MA 100g IHIERH (NaBO;-4H,0)F!
730ml 7k, 70°C FEEHERMNE/NTG, ik, BEKET 700mll % KOEKER
H, B EREY., B TRIRKBEMA 1000m]l 10% #y NaOH Firh, B#ARRIR
e, ik, ERAE 200ml KEH 24h, [ 2N BRI oH i, TSR, FKERK,
T 300ml REIRNM 48h, iEik, 50°c FTEZETHR., BIFRESTEMFERRE (&
.

£1 HERESTESEENFITXR

No 1 2 3 4 5
RREKE (b) 0 1 ‘ 3 5.5 8

[#1*(ml/g) 20.15 12.43 7.32 5.97 3.92
My 1074 6.0 4 2.3 1.6 1.0

* C=10.00i1g/ml; #; 1% ZEokisik; T =20+0.1%C.

©OEK 9] = 0.0161 X MS-6116C5)

1-(3-RAREL)-5-FR W (1b): FREL 1.38g(0.05mol)2,4- “(ZH EfEEE)-
S-AAMEKET S 8.9g(0.052mol) -IRAKREBRRES, ZIE THHKE 0.5h, HUREEI
3E, 198, FR A EE R, REAEY, REREERAGHBT, BOaBRESE, o
8, 50°C TEET®R, 5 14.04g, }e‘?i; 75%, MP145—147°C. TEDWE: C,31.84,
H, 2.40;N,10.32; }+&{&E (CGHN,0:BrF);: C, 31.71; H, 2.26; N, 10.57, 'H-NMR

: (0]

(DMSO-d¢); ppm, 3.50(t;2H, Br—CH,—); 4.50(t, 2H, ——CHz(g —)s 827(d, 1H,
5-FU. th Csfr); 11.60(s, 1H, 5-FUth N; fr),

S-FIRMERE-N'-BEs B H ST BE (L,p): FREX 0.3g S FEAFRF TKEM— EEEKJ
la 8 1b, fAA 50mIDMSO F1 1.2ml =Zf%, 80°C FIEEBLHER N 12h, FERSE
Yy 20ml, JnA 30ml WEBRFGTIE, S8, BEERKEE BARRTRRR
HBUEs h4EER 48h DIBRERR N 1a EE 1b, E&E=HT 50°c TEETHR (BRILE
2).

S-EREE-N-R I ER R (L) R 0.3z AESTENFERRAI—ERN
2a & 2b, A 50ml DMSO, 70°c TEESXN 12h, RNEBADBEREED
20ml, JOA 30ml Sf5, BEGTIE, L8, BEEARETRERBRE PRI 48h DIk
% 2a B 2b, 50°Cc FTEHEFR=W(EELE 2). '

S-RmEnE-N - RS (L) HI&FES Ly BELE 2).

Z X5 B

1. Ep&etMPRED HN—-EFREERLJHEREHE®
M 2 AR, A e 0 T RS, X HN—ZBRNRERE. -
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#2 BEKS 5-FU Y RMHE '

B2 Rkt (e) TR (%) H,N® o
Noo | ATR | Ty PR Bk | (e

. )RR i (o} H N (%)
(o © 6.0 0.3 1.6(1a) 62.8 47.81 6.34 8.81 7.34 19.40
I, 4.1 0.3 1.6(1a) 66.0 47.50 6.22 9.32 14.99 11.01
L, 2.3 0.3 1.6(1a) 65.8 47.18 5.98 9.65 20.18 6.89
1 1.6 0.3 1.6(1a) 69.2 47.25 5.87 9.81 22.91 5.28
L.s 1.0 0.3 1.6(la) 74.6 46.62 5.71 10.37 33.09 2.95
Iy 6.0 0.3 1.6(1b) 57.3 45.60 6.50 8.67 7.13 19.34
Iy, 4.1 0.3 1.6(1b) 62.7 45.33 6.34 9.06 14.90 11.04
Ips 2.3 0.3 1.6(1b) 64.5 45.26 6.19 9.26 19.23 6.91
Tps 1.6 0.3 2.2(1b) 67.8 45.28 6.02 9.52 25.42 5.15
Lys 1.0 0.3 2.0(1b) 71.9 45.09 5.85 9.63 28.13 2.93
I, 6.0 0.3 1.5(2a) 63.4 47.56 6.37 8.88 10.20 19.01
1, 4.1 0.3 1.5(2a) 68.7 47.01 5.69 9.79 29.90 10.64
11,, 2.3 0.3 1.5(2a) 74.1 46.64 5.43 9.94 33.30 6.57
1, 1.6 0.3 1.5(2a) 78.5 46.58 5.11 10.33 42.71 4.36 .
I, 1.0 0.3 1.5(2a) 82.4 45.96 4.98 10.95 61.72 2.23
I, 6.0 0.3 1.2(2b) 61.3 45.52 6.39 8.69 7.50 19.61
I, 4.1 0.3 1.2(2b) 65.9 45.09 6.12 ©9.31 20.42 10.88
1, 2.3 0.3 1.2(2b) 68.3 45.17 5.99 9.42 22.91 6.89
My, 1.6 0.3 1.2(2b) 72.7 45.24 5.83 9.87 34.86 4.85
Iy 1.0 0.3 1.2(2b) 79.0 45.30 5.67 10.21 44.73 2.68
1, 6.0 0.3 1.8(3a) 60.8 ! 45.61 6.62 8.65 5.43 19.59
111, 1.6 0.3 1.8(3a2) 65.7 45.72 6.38 9.06 15.41 5.49
1, 4.1 0.3 2.5(3b) 65.8 46.20 6.48 9.34 16.30 11.13
I, 2.3 0.3 2.5(3b) 68.1 46.15 6.37 9.61 21.55 7.02
I, 1.6 0.3 2.5(3b) 70.2 46.38 6.42 9.64 22.60 4.99
Iy, 1.0 0.3-2.5(3b) | 70.9 46.63 6.26 9.86 26.88 3.00
1, 4.1 0.3 2.2(3¢) 60.0 46.09 6.84 8.70 7.69 12.10
I, 2.3 0.3 1.8(3¢c) 61.4 46.31 6.55 8.78 10.28 7.21
Iy, 4.1 0.3 2.5(3d) 63.2 47.13 6.79 8.94 15.81 10.86
11, 1.0 0.3 2.5(3d) 66.0 47.68 6.54 9.09 22.12 3.01

a) DIEERIE; b) BARNITGENTE: C,45.313H,6.68;N, 8.265 ¢) MNAHAEITE; d) ALKKE

s RAMEENE.
SFRIGEERA 5-FU §iEE R RETURI, 5-RRER YRS i 50
EROEEEREERT S-RIRRRE KA ke 5 SRR E LR REE, HE, BT
K E 2 B TR B L TR, S B R, B 5-FU AT MR R RE 7R i/ T 4h,
Pk 1 fk 2 LB, BERTY EN—EEE 5-FU G, RN,

2. g s 5-FU PRERMLPEN

ERERS la, 1b R 3a-d WEAEES, RORAERSETROEBRE
SIS IREEITH, HE L,y R UL e 7 1% BZEBKRIR b7 iR B A B
SFRGEERATE /N, SIEEINK 2700m WHE 17 R R RERE B A0 AT M
E(E 1), MBI “C-NMR L& CIEF (39ppm) FIf CJRF (78ppm) UK
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% CIRT (RBRMEIR, 118ppm) ROBBHEECE 3). S5h, MEH1M IR E(E )L
o

f
FE, HTERZTEPSIAT —C—(BRERERA)E, 1640em™ LhpyIR Kk B4
5,10 3280cm™ 4bAY N-H fHfRah RS, D EBERATLUERWE & 5-FU K
F 52 B Bk 25 M oAb 22 25 i B A (1) — ()R BT R,

3.5-FU s{RTEHHKERER
Oz
{ - JUEY!
t

g Moo,
.4 .
L3
t
240 400 . 4000 3200 2400 1600 400
A(nm) p{cm™)
B1 fugEsd 5-FU PN UV Rk E2 BRENSMES 5-FU PRk
(1% ZEABRK) - 75 IR B (KBr)
‘ 0 37°C
020°C
103
HaJ
.2
240 120 0
é(ppm) . &4 [g](h)
B3 filsd 5-FU BERE *C-NMR B4 L& 5-FU BKBRR
A (fE5>200MHz) 1.pH9.0(H,B0,,HC1/NaOH),A = 270nm

2. pH7.0(KH,PO,/NaOH),A = 270nm
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237°C
«20°C

i (h)

Bs 1, th 5-FU RENKRBEK
1 pH9.0(H,BO,, HCl/NaOH), A = 270nm; 2 pH7.0(KH,PO,/NaOH), A = 267nm;
3 pH9.0(H,BO,,HCI/NaOH), A = 267nm

RN EZESBIE 270om F1 2670m FRTFME Ls L, F 1L, FRE
pH A M i hROTR Y6 EE & (A)BERT RIAYER /L (B 4 FnlE 5), B AT LIEY
WHARBREKEM /AT 5-FU REMEDRNSRAE. HE4 s ATUEH,
I f0 I RESTFHREGWEDENBENFPLRRBHRE 5-FU (B XTI 270nm)
M 5-FU puEBRER (BRI 265nm), FHH 37°C FTRRKEKXT 20°C, BHENE

#3 S 5-FU BREQEMUREKEEED

3 4 (% 5 4 %

No (mag&/%nl) MPSETIR(%) No (m?/{i]) MmpFET (%)
4h 8h 4h 8h
Ig 20 87 99 Iy, 15 30 70
1, 20 90 100® I, 15 35 ' 89

L 15 100% 1l 18 61 950>

Ls 15 1008 11, 15 70 95®
I 15 61 ' 99 i, 20 20 40
Iy, 20 80 1009 ui,, 20 61 85
Iy 30 §9 100 111, 12 2 47
1,5 15 87 100 11, 17 5 56
1L, 15 32 76 11, 15 10 15
1, 15 50 908 11, 20 15 40
1L, 15 64 95b) M, 12 22 24
I, 15 70 98b> 111y, 15 15 48

a) FARMRIREL 1.2X10° 4~/ml; 1% £E#KEKEH: 4h, 5%, 8h, 11%; b) HRLEH.

RTHEN, EEN TR BECEEE R, M HRBEAM/LFEAERRH 5-FU
BRHEATED.
4. BB EME ML B / :
A& 3 P TSy R I B AR M kAN B LR BB R M BOE, LRI 8 B ARZ W at
MR BB AR R E, HE 1 B 8EG SR REERT 12, i 1T
RWEZE, XS RBALGHTURRE 5-FU IEEERRTENAX. B
R 3EBVILIE M, B P RS T B, Bk WS A B,

Bt UM B IETE b St U b i AU R AR FE BT SR AR Se A Y B ST R R AL B,
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SYNTHESIS AND ANTITUMOR ACTIVITY OF CHITOSAN
CONTAINING 5-FLUOROURACIL

YANG Fushun and ZHUO Renxi
(Department of Chemisiry, Wuhan University, Wuhan)

ABSTRACT

A series of polymeric carrier drugs were prepared by linking 5-fluorouracil to chitosan as
a carrier. The conversion of H:N- group in chitosan was estimated by the determination of nit-
rogen content, and the structure of polymeric carrier drugs was confirmed by IR, UV and ®C-
NMR. Hydrolytic release of 5-fluorouracil or its derivatives from these new polymeric carrier
drugs was also investigated. The preliminary results of the in vitro testing against Ehrlich Asci-
tes Carcinoma cell showed that I and II type of polymeric drugs have good antitumor activity.

Key words Chitosan, 5-Fluorouracil, Polymeric carrier drugs and Antitumor activity





