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8 < 4% 2-chloroethyl acrylateE U222 o] 43t S-fluorouracil®) Ni-#]%]¢l] 22} hydroxy-
ethyl, acryloyloxyethyl, poly(acryloyloxyethyl) 7] € 7}7l 5-fluorouracil # =& & +E2 ddck )5
F =453 HCIY 7lpRi4Eg E-oute&(1:1) EHEolea UV 237& ol83le] ZAs}g. 1-
hydroxyethyll-5-fluorouracil, 1-acryloyloxyethyl-5-fluorouracil ¥ Poly(t-acryloyloxyethyl-5-fluorouracil) £
7RSS EE 47 k=138X10"%/sec, 925X 10" %/sec, 4.16 X107 %/sec ©]%ict. ¥}, 4% 5-fluorouracil
fredle] d¥sAel ds) =k

ABSTRACT. Nj-alkyl-5-flucrouracil derivatives from 2-chloro-ethylacrylate(CEA) were synthesized.
The reaction of 5-fluorouracil(5-FU) with 2-chloroethy] acrylate gave 1-hydroxyethyi-5-fluorouracil(HEFU)
in 70% vyield. The treatment of HEFU with acryloyl chloride afforded 1-acryloyloxyethyl-S-fluorouracil
{AOEFU). Poly(1-acryloyloxyethyl-5-fluorouracil)[ Poly(AOEFU)] was also synthesized from 5-fluorouracil
and Poly(CEA). The hydrolysis rates of Nj-alkyl-5-fluorouracil derivatives were observed by means of
UV spectrophotometer at 265 nm in ethanol-water{1:1); #=the constant of hydrolysis rate, #=1.38X10"¢/
sec for HEFU, £=9.25X10"%/sec for AOEFU, £=4.16 X 10~ %/sec for Poly{AOEFU). The differential ther-
mal analysis and thermogravimetry of S-fluorouracil derivatives have been discussed.
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acrylZ17} AYR uracild] F4M7} interferon &
3E el 2w siionl, geiiol} A
R ofie AEA HolA wF Yy AFH=
By 943 gich

O «CH=CH-CODH
1-(2-Carbomethoxy acryloyl)~5-fluorocuracil
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olE 5-fluorouracil H-E=ME] ¥ FA=ANA
Fredsds 3 4943E sl sgic.

(R = CHaCH OH, CHpCHL0COCHRCH,)
S-fluorouraci] derivatives

a #

IR ~# =3¢ Hitachi 270-502.%, 'H-NMR £
#HEeGL tetramethylsilane(TMS) & 71 &R
AH4-31e Bruker AW-80 £37|2 333jglon,
UV A4 Eex e Beckman DU-70 #3718 Al&3}
k. DTA ¥ TGAE Rigaku TG-DTA(PTC-10A)
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k. =Y AYol AL AgH oS AE
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2-Chloroethyl acrylate(CEA)2| &4

00 ! AMZbEelaTe) o sdETdol ¢ad 2
B3 Y4718 dx)8kx 2-chloroethanol(13.45 m/,
0.2 mole) 3 ether 50 /& A 71HA acryloyl
chloride(15.87 m/, 0.2 mole) & 713t o}& de 3%
o4 triethylamine(TEA)[27.88 m/, 0.2 mole]& 2
A7t ot A7 F o 2}Ehe] YA A sbdc)
Azdg AAA IR LS AAY ¥
HEe Aoyl AjY(25X25 em)okA] chioro-
formo.2 £ A)1zich. 4ol $4-8 £H(TLCR
gslglck) & Eob £oE AAAA A4}
CEA 21g(80%)% dxith. 'H-NMR{CDCl,) : §6.4
~5.6(m, 3H of vinyl), 44(t, COCH,), 3.6(t-CH,
C) ; IR(Neat) : 2980(aliphatic, C-H), 1740(C=
0), 1640(C=C of vinyl), 670 cm™Y(C-CL).

1-Hydroxyethyl-5-fluorouracil( HEFU)2| #}Ad

WYY A 250m/ ZTEeliad gaPgol
a5 2w J77)§ M 5-FU3g 0.022
mole) & 50 m/2) DMFell 2443 4847 NaH
(1215g, 0033 mole) & 7}s)& o} 50CE 214
71HA CEA(447 m/, 0.033 mole) S DMFs} &7
147 $<F A7 ¥ 2417 ©f AP A)3ic), whgol
FH(TLCE &elsiqich) ¥ ¥ 449 9L AAY
4 g zhgstels] SulE A TH Y PFE
£ Jgick 2N ¢} AF-2E bl AYP(Q25X25
cm)ell A CHCl; : MeOH(2 : 0.1) Eggo)z £
A BB " 288 2o} 4ulE A
¥ R4 @A 2 HEFU 285g(70%) ¢ Lt
mp. ! 156~156.5C. 'H-NMR(DMSO-d,) : $8.0(d, J
=88Hz, 1H), 3.8(t, O-CH,), 36(s, -OH, D,0
exch.), 2.7(t, N-CH,) : IR(KBr) : 3750~ 3350(NH
& -OH), 3100(arom. CH), 3000~ 2850(aliphatic,
-CH), 1750~1680 cm™'(C=0) ; Anal. Caled for
CH;N.OGF - C; 41395 H, 405 N, 16.09. Found
:C, 4152 H, 431N, 16.30.
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vinyl), 3.7(t, O-CH,), 2.5(t, N-CH,) ; IR(Neat) :
3500(NH), 3080(arom., CH}, 2980(aliph atic, CH),
1720~1660(C=0), 1660(C=C of vinyl), 1200 cm™*
(C-0-C) ; Anal. Caled for CoHN,OF - C, 47875
H, 397; N,_ 1227. Found . C, 4751 H, 4.12: N,
12.40
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{t, N-CH,) ; IR(KBr) : 3500(NH), 3100(arom.,
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1220(C-0-C), 800cm(C-F).
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w24 7|22} 3}sdc)k. CEAE AIBNOo.2 ajalsle
poly(CEA) & #4dst4dch 5-FUS NaHZ ANals}e]
5FU sodium salt2 gFE3 o7)¢ poly(CEA) &
WA AH 40%2) 82 poly(AOEFU) € §4dsled
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& A7) YAEY W24 27 Ne-¢xlof A
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Fig. 1. In(A’—}) as a function of the reaction time
for the reaction of 5-FU derivatives and HCI.
@ . HEFU : a : AOEFU : @ : Poly(AOEFU).

Table 1. The absorbance on the reaction of HEFU
and HCl in ethanol-water mixture(l : 1) at 265 nm
Temp. : 37C, [(HEFU]=50X10"*M, [HCI]=75X
103M

Time(min)  Ass EXA Nags  —In(d'—A)
10 2.304 310 2.352 3.04
20 2.308 320 2.353 310
30 2.312 330 2.354 317
40 2.316 340 2.356 3.22
50 2.320 350 2357 3.30
60 2.324 360 2.358 3.38
70 2.327 370 2.359 344
80 2.332 380 2.359 3.61
90 2.336 390 2.360 373

o275t [2.8(t, N-CH,) : 4.0(t, O-CH) : 7.5(d,
J=88, 1H)1& #U¥ ¥ ANQ: R[4 % NH
(3500 cm ™'}, C=0(1750, 1700, 1650 cm ™), C-O-
C(1220cm™Y) ¥ C-F(800cm~ )¢ #¥ Fsich
S-fluorouracil FETHM2| TIHEHUS KESF.
5-fluorouracil FE#2] X453 PLAFAE 7)
3}7) #]8e] S-fluorcuracile -3k A+ He
O EtOH(1: 1) Y801 AHEste HAF Az
A2 50X107° M) A 82F 75X 1072 M) HCl=}
9-3-A1 7). o] of Pjsle) WEs= 5-FU 4719
oF& 265 nmoll 2] Aol W FFzeo HAE £
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Table 2. The absorbance on the reaction of ACEFU
and HCI in ethanol-water mixture{l : 1) at 265 nm
Temp. : 37C, [AOEFU]=5.0X10"*M, [HCI]=75X%
103 M

Time(min}  Ags EXA N  —In(d'—2)
10 2316 310 2.357 317
20 2318 320 2.359 319
30 2322 330 2.361 - 3.24
40 2.325 340 2.362 330
50 2328 350 2.364 332
60 2331 360 2.366 335
70 2335 370 2.368 341
80 2.338 380 2.370 334
90 2.341 390 2371 351

Table 3. The absorbance on the reaction of AOEFU
and HCI in ethanol-water mixture(l : 1} at 265 nm
Temp. : 37C,Poly[AOEFU])=5.0X10"*M,[HCI]=75
X107* M

Time(min) A XA Aws —InA—A)
10 2.391 310 2432 319
20 2.393 320 2435 317
30 2.395 330 2437 317
40 2.398 340 2439 319
50 2400 350 2.442 317
60 2.403 360 2444 319
70 2406 370 2.446 3.21
80 2409 380 2.446 3.30
20 2.413 390 2.449 3.32

s}la, Guggenheim®Alel] H&3tef AR JAE
< o) &3l A7) Histe] M In(A-A)E AR
=2 RE A9 7]erE HiApHPer F
ste] whEESANT kE FECh

In{A""A) + koo d = constant

714 Ae Al @& FRxol, ME XA
A Fdxeln] A & A4 FHELEM A
A ks T3] S8l £ AT 5A1E
o) g-3leict Fig 13} Table 1~32 288 7% 5-FU
=49 9S4 2 A= HEFUZF 1.38X107/sec,
AQEFU7} 925X 107 %/sec, Poly(AOEFU) 7} 4.16 X
107 %/sec2 77} vepydrl

wg £ dgdAd 78 Bl S35 dES
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Temperature{®C)

Fig. 2. DTAthermogram of 5-FU derivatives.
—  HEFU : --- 1 AGEFU : - - - : Poly(AOEFU).
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Fig. 3. TGA thermogram of 5-FU derivatives.
— {HEFU ; -— { ACEFU ; - - - : Poly(AOEFU).

Butler®s] d@Aae} vlazs) 2 Ax}, 1-(2-carbo-
methoxy acryloyl)-5-fluorouracil € dioxane : H;Q
(111 Egoioll 7EAA Qo7 625X
107/sec Rk o] W PR & ¢ Ak =2
222 A2e] ¥AF S-fluorouracil FEH]) 1-hy-
droxyethyl-5-fluorouracil, 1-acryloyloxyethyl-5-fluo-
rouracil, poly{1-acryloyloxyethyl-5-fluorouracil) &
% Ao 249 3% o2 5-flucrouracil H-EA
Bols 4EE 29 %A § Qi B
5-Fluorouracil 7HI2| SWHAT. Fig 29} 34
el HEFU, AOEFU, Poly(AOEFU)Eo) %k
DTAs} TGAY] ZA»E vd, QM9 P2l 37
T F2ANE 2478 Eefol % F5aie) 29}
A it YeEvR] 44§ B 5 ok Fig 29

Room Temp.
100%c "i | ‘
Y T T T T
.0 40 4.0 2.0 0.0 PPm

Fig. 4. NMR spectra of AOEFU after thermal degra-
dation at 100,

vebd DTAS] Aol AOEFUL) 7%, ik 90
T ¥l Agrle R oy Fodnjo)mr}
vebdeh w4, Fig 39) TGA sl 4E 90T 3
ol 2g7]9] Bafol o3 ik 5% 4 7}
At Yoyl 22|12 o] & FEA& FoAt 7}
iﬁiﬂ_&i £33 AOEFUE 100CE 713 & 2
8-S 'HNMREZ #sl2 A § 64~5604
Hebdd CH=CH) 54l slo)zs} Alebye 2
T UK Fig 1.

ole} Ze AAZ 2 of FA4F S-fluorouracil
FEANES A A5l 37C B2 A
H a7l dolfx] 22g ¥4 5 Uk

S48 2-chloroethyl acrylate acryloyl ch-
loride2} 2-chloro ethanol®) Z¢ul-g-o.2 80%s2}
T2 992, l-hydroxyethyl-5-fluorouracile
0% &2 Aoy 53] l-acryloyloxyethyl-5-
fluorouracil®l $4¢ $1s g2 A& Kondo S
ol methacryloyloxyethyl uracil& A& o] A%}
Py de) oy 7292 T £42 g S
ARt o] AY 1-acryloyloxyethyl-5-fluorouracil(5)
4 $42¥ 9, 5-Auorouracil®} 2-chloroethyl acry-
late g WA Feolle 79 5 HYETE e 5
glovd, WezdE 2ol 6 HPEE acryloyl
chlorides} ¥H-&-A17] gol|& o}F H& 582 A%
7 gk Z2=2 gl AH-EE Sfluorou-
racil A8 A <)o} e wwEH g
TS ol 4goE2n §2 2AHE A8 5 9
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o3l Atg el

=3 o A¥ol] ¥ 1-hydroxyethyl-5-fluorouracit 2]
7R Re 24 L k=138X10"Ysec, 1-acr-
yloyloxyethyl-5-fluorouracil®] 7l5-#-3nhg x4
T 1 k=925X10"%/sec, poly(l-acryloyloxyethyl-5-
fluorouracil) @] 7FrR b S EAbE L k=416X
107 5/sec A )€ ksl $20 =9 Axe
Poly(AQEFU) >AQEFU>HEFU 2.2 jjehln
2, Poly(AOEFU)7} 714 A&4 ¢de 5FU =
ANy g

gAdde) IR 13 Q¥H L2 w2y
Bd Poly(ACEFU)7d 7} 2d ez <% 13
*HEE A2 UEF & Uk

5498 Foto] Huj AA9] AHLE 37CAH
Me olE JPFE ¥ AANEE B AAHE
A% {87)1e2] Al @lXe FAE 2ok v
SRl 23t Ayl T A2 7|dHe)

o] EEL 1989UE FRERAY &L
@9 Af-TRHAH EdrzAdu)d o8 A =
a4
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