Journal of the Korean Chemical Society
Vol. 35, No. 3, 1991
Printed in the Republic of Korea

MEE2 Acyclonucloside2| $HM : A2 N,-Substituted 5-Fluorouracil
SEHe gMnt O EMof| 2tE oA

BEE - PR - Tt
A3t Apd ety et s)ata
(1990. 8. 24 A%$)

Synthesis of Novel Acyclonuclosides : Study on the Synthesis and
Characteristics of New N;-Substituted 5-Fluorouracil

Seung Ho Jung, Yong Jin Yoon, and Chong Kwang Lee'
Department of Chemistry, Gyeongsang National University, Chinju 660-701, Korea
(Received August 24, 1990)

2 < 34" 2-chloroethyl acrylateE 832 o] £-3led 5-fluorouracil®] N;-$}*el] z}z} hydroxy-
ethyl, acryloyloxyethyl, poly(acryloyloxyethyl) 7] & 7}l 5-fluorouracil 545 £ $&2 dgirh o1&
=453 HClFH 7IrEaldes E-odwh-2(1:1) E38vels UV 2375 o83l &A3ldet 1-
hydroxyethyll-5-fluorouracil, 1-acryloyloxyethyl-5-fluorouracil 2 Poly(1-acryloyloxyethyl-5-fluorouracil) 2]
TR S s 77 E=138X10"Y/sec, 925X 107 %/sec, 4.16 X 10 %/sec o1} =3} 349 5-fluorouracil
SsAe] Quadel el =e)stelch.

ABSTRACT. N,-alkyl-5-fluorouracil derivatives from 2-chloro-ethylacrylate(CEA) were synthesized.
The reaction of 5-fluorouracil(5-FU) with 2-chloroethyl acrylate gave 1-hydroxyethyl-5-fluorouracil(HEFU)
in 70% yield. The treatment of HEFU with acryloyl chloride afforded 1-acryloyloxyethyl-5-fluorouracil
(AOEFU). Poly(1-acryloyloxyethyl-5-fluorouracil)[ Poly(AOEFU)] was also synthesized from 5-fluorouracil
and Poly(CEA). The hydrolysis rates of N;-alkyl-5-fluorouracil derivatives were observed by means of
UV spectrophotometer at 265 nm in ethanol-water(1:1); 2=the constant of hydrolysis rate, #=1.38X10"%/
sec for HEFU, £=9.25X10"%/sec for AOEFU, £=4.16X 10"%/sec for Poly(AOEFU). The differential ther-
mal analysis and thermogravimetry of 5-fluorouracil derivatives have been discussed.
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¥3F Masao Tada"& <fe]asas F/M)7)n %
8- Zo]7] 918 5-FUe| acetic acid”]& 2%
A1A 5-FU Fr=AE $43199%, Akashi SBBe
acryl7]7} A9 uracil®] ¢~} interferon &
HE vehddn 21 slgiony, eyl =4
A fF e A&A HolH uhE Iwhy AFAD=
BiE=] oy 9)ch

O=C -CH=CH-COOH

1-(2-Carbomethoxy acryloyl)-5-fluorouracil

2 dyedAe GAE ¥ AHA" ¢ gz
gotdo]l 3 5-FUS 2EAl F24E /utslr]
A3led, acryl”] & E§sl3 9+ 2-chloroethyl acr-
ylate(CEA) ©$]A 2% ¥ 5FU =A< 1-hydro-
xyethyl-5-fluorouracil(HEFU), 1-acryloyloxyethyl-5
-fluorouracil(AOEFU), 2 poly(1-acryloyloxyethyl-
5-fluorouracit) [Poly(AOEFU) ]2 #Adslx o}-gw]
o]E 5-fluorouracil -FEA Sl it A 2A0A
TS E 2 9443E naslaal sk

(R = CHyCH 0, CHyCHZ0COCH=CH,)
S-fluorouraci] derivatives

4 #

IR ~#9E3-& Hitachi 270-502.2, 'H-NMR &~
H &3 2 tetramethylsilane(TMS) & 7|1&EA =2
ARg-5}ed Bruker AW-80 £37|2 &Aslglown,
UV A" E3.2 Beckman DU-70 2337)& Al&3}
4t} DTA % TGA+ Rigaku TG-DTA(PTC-10A)
g, 942¥4L LecoAl Micro Carbon Hydrogen
Nitrogen determinator(CHN-800)& 7tz Al&-3}
Aok = Aol A" AlYF) foEe AE
Aol 37 9 2pdle Agagih

2-Chloroethyl acrylate(CEA)2| #H4

300 m{ AbZbEERA T 3pdgato) Ratsl g
H)3] Y747]& Axs}a 2-chloroethanol (1345 ml,
0.2mole) 3} ether 50 mIE UM |FIHA acryloyl
chloride(15.87 m/, 0.2 mole) & 7}3} ¢} d2-=x&}
ol 4] triethylamine(TEA)[27.88 m/, 0.2 mole]-& 2
A1ZE F A7 ¥ oA npste] YA L A Az
o zefS AA ztEdr|z 408 A %
AFES AgslA 2A-(25%25cm) )M chloro-
formo g &2 A7k A Eo] F72 BE(TLCR
gA3ch) & 2ol £ulE AAXNA A At
CEA 21g(80%)%& <%%it}k. 'H-NMR(CDCl,) : 864
~5.6(m, 3H of vinyl), 4.4(t, COCH,), 3.6(t,-CH,
CD ; IR(Neat) : 2980(aliphatic, C-H), 1740(C=
0), 1640(C=C of vinyl), 670 cm~'(C-Cl).

1-Hydroxyethyl-5-fluorouracil( HEFU)2| &HA

W A 250m/ ZHPEebie s ao)
Harg 2lu|s] Y4r)E Mdxsla 5-FU(3g, 0.022
mole) & 50m/®] DMFe] gHH3] L3474 NaH
(1215g, 0.033mole) & 7}131& o} 50CE $#]4]
7154 CEA(447 mi, 0.033mole)E DMFs} 37
1217} 52t H713E £ 2412 o) AP A ) whgo)
FE5(TLCE U3 F WS J¢ AA%
ANg Fhtslol A §olE AAse TAe DHE
<+ Aok zAle AFES Ay A3 (25%25
cm)ellA CHCL; : MeOH(2: 0.1) &g4vjz &2
AlA AAEe] FHE FY& 2o} £ujE A
¥ 349 Ao 2 HEFU 2.85g(70%) & A<lo)
mp. : 156~156.5C. 'H-NMR(DMSO-d¢) : 88.0(d, J
=88Hz, 1H), 3.8(t, O-CHy), 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
CeH;N,O5F : C, 41.39: H, 4.05: N, 16.09. Found
:C, 4152 H, 431: N, 16.30.

WY B. dsbdade] HXH 100ml Eokiz
o] 5-FU(3 g 0.022 mole) 2} 30 m/¢] hexamethyldi-
silazane(HMDS)-& 93 4-2ke] (NH,),S0,& 7}3t
oS- kAl Fch 120T o) A 24| 7F vH-g-A] 710h-2- 141
T2 A7) F whgdo] gils™ weg 24
3tz o] HMDSE zshaur)g AAstsdch
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a3 % CEA(59ml, 0.04 mole)E #H7}sli 60T
AlA 1097} uH-S-AlFcE ukge] e ¥ ¥ 50 m/9]
methanol& 7}3}e] desilylation 5-FUE &3 A7
o Fsodrt. o & A FhhEdTlelA] g
E AAR F AFES A=7Hd AZ)AM CHCL
:MeOH2: 0.DEFEIE $e)r]A FAFAYY
AAEE 29k Y4E BAAsEe Wy AR
#4% HEFUS 73} Fdstqo).

1-Acryloyloxyethyl-5-fluorouracil AOEFU)2| &4

o sltgato] AA1% 100 ml AtztEelA o) HE-
FU(2 g, 0.01 mole) ¢} THF 40 m/E ¥ TEA(2.09
ml, 0015mole)E 7}E F WH$EEE 30CE
FA A 7IE A 2087 kg kg, acryloyl chlo-
ride(1.25 m/, 0.015 mole) & 12417} 5 A 713} ut
2L dARA FAEA 2417 TG S
A&7 F AAGE AAY 95 A At
9712 495 AAR g =34 A Y
AOEFU 165g(72%)-% it 'H-NMR(DMSO-
de) : 88.0(d, J=8.8 Hz, 1Hy), 64~56(m, 3H of
vinyl), 3.7(t, O-CHy), 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) 5 Anal. Caled for CoHoN,O,F : C, 4787
H, 397: N, 1227. Found: C, 4751; H, 412: N,
1240

Poly(2-chloroethyl acrylate)[ Poly(CEA)]2| &M

gHaFe] CEAE chloroform3 374 F3tadol
Y ¢)A2] 0.20 mole%dl| #3s= AIBN-& 7}
gtod A4TtAE FAAZ e 601 0.1CE KRR
gz A 1247t WA SRR FE
o ethanole %3] Yol HAAA F A" F
FAE YLAFe]7|(RPM : 3000) 2 F=]¥ & A
FAZE7(30C/10  mmHg) = AAFT FA7 €
f7hx] Az H

Poly(1-acryloyloxyethyl-5-fluorouracil)[ Poly(AO-
EFU)]e| &

guls] W47)7t #3100l AFAEeka el
5-FU(0.3 g 0.0022 mole) ¢} NaH(1.21 g, 0.033 mole)
g 71 F 25 50CE FAIAIFIEA 247
St ksiel WAl Poly(CEA) 05g8 A
5] 71 o b2 58 80CE sle] 50417 ]
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SX)5} whgo] $8" F AH10C/107° mmHg)
stell 4] 8o0E A71F ¥ acetone : MeOH(2:1) &
§H-8oiE 7k5ted 13} H33l o}A] MeOH : EtOH
(1:1) EFLE 7lete 231 gsiginh g2
A7 HH(2.5%25cm) o4 CHCL; : MeOH(10 :

D EgE 49X ARl EdEY e

FHE 2o} 49lE AAFY oL 2AFTAx7)(20C/
103 mmHg) oA 12413 H#xsle] uw]ge] Poly
(AOEFU) 0.2g(40%)% <<ich 'H-NMR(DMSO-ds
/CDCly) : 875(d, J=88 Hz, 1Hg), 40(t, O-CH,), 2.8
{t, N-CH,) ; IR(KBr) : 3500(NH), 3100(arom.,
CH), 3000(aliphatic, CH), 1750, 1700, 1650(C=0),
1220(C-0-C), 800 cm™Y(C-F).

7eEdee 5553

5.0X107* M2 HEFU, AOEFU % Poly(AO-
EFU) & 75X107° M2] HCIz}e) whg-o gk #3)
45 E A} dakzAe® H,0:EtOH(1:1) &
gl 2148l UV spectrophotometer® &3
atglcl. 265 nme) A& o4l Fpxe) W)
ZHE 5-fluorouracil®] AH{712] oFS AEElz
o] 59 FHuls £x 445 Fildch

SxME IF

HEFU, AOEFU % Poly(AOEFU)<| datxAd-&
&3] 93t DTAY TGAE AHE-sto] $2-4%
5C/min%} 2FEAE 5 mm/min& 15Tl 4] 500CA}
ole] dRAMx2He 3AH 5-fluorouracil H-=A
9 A4S AR

Zn 9 nF

5-Fluerouracil 7=H|2] 4. 2-chloroethyl ac-
rylate(CEA)+ 2-bromoethyl methacrylate®] %4
WPH%S wulsle] A|z3lgit). Acryloyl chlorides}
2-chloroethanol-g- triethylamine(TEA) 3} ether<;ol]
A MREAIA 80%2 &5 CEAS Adsledc)

Ether
CHZHCHCOCl + H‘)CH,CH,CXT Cl(:l‘lzcl‘le(ZOCH-CH2
1 2 3
Scheme 1

¥4H, CEAS 5FUst A4 uhe-AlA AOEFUS
A strat Alesledn). 5-FUS NaHE Az sty
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AF2-3H= sodium salt2 2HS 50TColx CEA<}
HREA| 3t doiA A ELE AS ¢t OEA
1-hydroxyethyl-5-FU7} o HcH 44 70%).

o] B}§E-2 o4 ~HEFH A NH % OH &
F7]0] 2(3750~3350cm ™) WHS, C-H F53o]
H(3100cm ™), A= C-H F5ao)=(2850cm™Y)
Q2 C=0 F47]=2(1750~1680 cm™~1)& &l &
T 9313, H-NMRel A= 47 3ol A4S
© [25(t, N-CHp), 3.7(t, OCH,), 56~64(m, 3H of
vinyl), 8.0(d, J=88Hz 1Hs)]& #ag 4 glich
Zejv} 5FUxa o} N-hydroxyethylationg A2 7
+ Ni-912 % No-92 F o]= $*|} hydroxye-
thyl7]7} = R=71E geAd § glernz ols
gqlsl7] #s]4 Browne Hy¥& -$-4-3luxl &
sirl. Browneol| 2314 silylated uracil fX4S
alkylationA}7]" A&z o2 N-$]x|oj|9t alkyla-
tione|E 3 okedA glc) webr] £ Q1A si-
lylated-5-FUS CEA®} vH-g-A1A vy A2 & 4
AEe EMx8E WY BE ¢9& HEFU¢ #A4
Azt w2 2 =53, IR, 'H-NMRe] 53}
Hemg N-9xdgt A=A 2 hydroxyethyla-
tione] HASE & + U

Az 20 3359 N-hydroxyethylationel]
e otejzl ¥ o 2 adeninee ethylene carbo-
nateE WHEA|A FAshe wh%e] glod) £ o
TollA Al=d 9P N2E el

o] w2 Asd 2] 3H3HE2 N-hydroxy-
alkylationel] 4 -8 whye] & = glerme £ <
TN o] Folo] ATE ALY dAH)

E3h o] 4SS 48T Z3 HEFU(CH,
NO:sF)oll e 2AA A= C 41.36%, H : 4.02
%, N 11618% <1dl Adel| °Js Qo2 HEFUS]
WAaEAH A= C41.52%, H : 4.31%, N © 16.30%
°]gict.

%3, Akashi 522 adenine sodium salt} 2-bro-
A HuH--A1A  N-(2-me-
thacryloyl) ethyladenine-2 ¥4 3slsl.ev}, pyrimi-
dine Fx=A2] H$ol< silylated uracil =42}
2-bromoethyl methacrylate-g ¥H&-A1# AF23l= N,
-alkyl F=HE & FE2 $As)

eyt £ d7elA= CEA¢} 5-FUSE

moethyl methacrylate-$-

salt me-

thod®= AOEFUE A& 4 $i%lx, silylation

e o) 23wy Felmge] AckE] wol
Kondo 572 wiog HEFUE} acryloyl chloride
& triethylamine Zz}3}ell4] vl-$-x]# AOEFUY
i}/‘é; Az dte] 72%= °é9d‘:]-.
]
N F
g
el
CHaCHH0COCH=CH,
HN DiF 2
l\ . cuz-cwcoocuzcuzcl o e I 1
N TEA | =~
H
4

)
CHyCH 04
Scheme 2

#4% AOEFU= H oA A E7 o4 NH(3500
cm™ 1), C=0(1720~1680 cm !, C=C(1660cm™")
%W C-0-C(1200em™") F¥eolzE ez,
'H-NMR 2#E&o]| A uracil 22|42} Hg 3=}
#0] (8.0, d, J=8.8Hz), vinyl7]2] ofAdz}z]e]=a
(56~64, m) ¥ F 712 methylene °FAA}= o)A
[25, (t, N-CH) ; 3.7, (1, O-CHy)]E-& &3lqich

=, o] YAEE YEAY FH, AOEFU(C
HoN,O,F) ol hdt A A= C:4737%, H:
3.97%, N : 12.27% 14| Agel 2J5] 1zl AOEFU
o] A4¥A A= C 1 4751%, H : 4.12%, N @ 1249

°]glt}.

2, AOEFUZ 2E] poly(AOEFU) S 17} 3)5}e
g 3 Axstdoy (ke AA4ES IR
%3tk webd poly(CEA) & Adste] 5-FU¢
k821713112 skgvl. CEAS AIBNo 2 3g|sle]
poly(CEA)&- 3Alslydr) 5-FUS NaH=Z Ae)slod
5-FU sodium salt® "3 of7]e] poly(CEA)-&
WAl A 40%2) =82 poly(AOEFU)-& #4d3ksd
ok 4% poly(ACEFU) #3719 $]x #ql&
343}04 poly(CEA) ¢} silylated-5FU-& ub-$-2]7# o3
& 2o AAES vwEA% A3 N-gAe A
#elgl S-S g 5
Poly(AOEFU) 9] 'H-NMRel| A 37§2] o} =)=

MNi

i) rl
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Fig. 1. In(A’—2) as a function of the reaction time
for the reaction of 5-FU derivatives and HCL
@ : HEFU ; & : AOEFU ; m  Poly(AOEFU).

Table 1. The absorbance on the reaction of HEFU
and HCI in ethanol-water mixture(l : 1) at 265 nm
Temp. : 37C, [HEFU]=5.0%X10"*M, [HCI]=75X
10°3M

Time(min)  Ags EXA Nags  —InA—A)
10 2.304 310 2.352 3.04
20 2.308 320 2.353 3.10
30 2.312 330 2.354 3.17
40 2.316 340 2.356 3.22
50 2.320 350 2.357 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 3.73

o] =3k [2.8(t, N-CH,) 5 4.0(t, O-CH,) ; 7.5(d,
J=88, 1Hs) ]2 #&2% 5 31l IReIAx NH
(3500 cm™"), C=0(1750, 1700, 1650 cm "), C-O-
C(1220cm™") % C-F(800cm )& #& s}xich
S-fluorouracil M| FirEBaiurS SE&H.
5-fluorouracil F=A 2 &= g ans 7
37 ¢33k S-fluorouracils #F3ke e H,
O : EtOH(1:1) Eg49& M43l fAF dapz
Ao 2 50X10 ' M9 A 8E 7.5X1072 M2 HCI=
uk-s-217}, o] W Ralslo wEEE 5-FU 3719
oF& 265nmoll A A7k @& FHFTo WHIE &
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Table 2. The absorbance on the reaction of AOEFU
and HCI in ethanol-water mixture(l : 1) at 265 nm
Temp. : 37C, [AOEFU]=5.0%X10"*M, [HCI]=75X
107 M

Time(min)  Ages EXA Nogs  —In(A'—A)
10 2.316 310 2.357 317
20 2318 320 2.359 3.19
30 2.322 330 2.361 - 3.24
40 2.325 340 2.362 3.30
50 2.328 350 2.364 3.32
60 2.331 360 2.366 3.35
70 2.335 370 2.368 341
80 2.338 380 2.370 3.34
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
X1073*M

Time(min) Az EX A Naws  —In(A—A)
10 2.391 310 2432 3.19
20 2.393 320 2435 317
30 2.395 330 2.437 3.17
40 2.398 340 2439 3.19
50 2.400 350 2.442 3.17
60 2403 360 2444 3.19
70 2.406 370 2.446 3.21
80 2.409 380 2.446 3.30
90 2413 390 2.449 3.32

A&h1, Guggenheim® 2ol 2-g-5lod A4l AAE
& o] &3l A|7ke] Wle] W E In(A-A)E EAR
Rz R A9 7|E7E HixpHoeR F
sto] whESHEAN R E Felch

In(A'-A) + ks = constant

714 A Az wE FFE|L, ME XA
NMe] FFxeln A = A FyE-o2H Y
Aol ks T317] 13l £ AT e 547
o) &-3}lgic}. Fig 13 Table 1~3 22 %€ 73 5-FU
FeA Y -4 AeE HEFUZE 1.38X 107 Y/sec,
AOEFU~7} 9.25X107%/sec, Poly(AOEFU) 7} 4.16 X
1075/secE 7Z+7} vepyr)

wgh ¥ A 7Pt BE S dES
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06 200 360 400
Temperature{®C)
Fig. 2. DTAthermogram of 5-FU derivatives.

— " HEFU ; - { ACEFU ; - - - : Poly(AOEFU).
o R
\‘\ -\.
\\\ \
st ~ .
i SN <7 \,
& N\
i sof \\ \'\
5 \ .
i o
‘\\ \
BT N\
100l R e ity
100 200 300 400
Temperature(*C)
Fig. 3. TGA thermogram of 5-FU derivatives.
— {HEFU; - AOEFU ; - - - : Poly(AOEFU).

Butler®e] 43177} s} vlws] £ F3}, 1-(2-carbo-
methoxy acryloyl)-5-fluorouracil€ dioxane : H,0
(1:1) Eggelels 7leEAA dolal 625X
107%/sec Btz o] @2 3tYde & 5 Uik 2
222 2] §4¥ 5-fluorouracil F-EHMQ) 1-hy-
droxyethyl-5-fluorouracil, 1-acryloyloxyethyl-5-fluo-
rouracil, poly(1-acryloyloxyethyl-5-fluorouracil) &
£ gl £8-3 S & 5-fluorouracil §-=4
Hojx &S e AHAA § Qlvtm o
5-Fluorouracil A2 EXME. Fig 29 3¢
vlehd HEFU, AOEFU, Poly(AQEFU)Eo} w3t
DTA9} TGAS A& vw, Ao HHexa 37
C FZoie 24719 Fao 9§ FFujelasy
FA vt GehA ge-& B 4 ok Fig 24

Room Temp.

L

oo PPm

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

et DTAS Z 3ol A= AOEFUS %<, g 90
T ¥2ollA 2h8rle] Rael oyt Fdu)e)zmrt
vebgel E£3h Fig 39] TGA Ao x 90T &
ZollA 28719 Fae o3 ofeF 25%9) A 7t
agAte] Aoyl 283 o) 5 fE A FoA 712}
‘\é’ﬂﬁi EHA ¥ ACEFUE 100CE 7193 3 1
ZHrES 'H-NMRE ZslE A § 64~56°i]/l1
Hebd® CH,=CH| d5A1 dlo)=7} Alebae
T UcKFig 4).

ole} e AME E of AE 5-fluorouracil
TEAES QA HHLxal 37C XM= A
3 7t dojhx] @e-g o 5 ok

e

ZEH 2-chloroethyl acrylatet= acryloyl ch-
loride®} 2-chloro ethanol®] Z¥nlg-o 2 8§0%e]
&2 <d<9len, 1-hydroxyethyl-5-fluorouracile-
0% T&2 29tk 53] l-acryloyloxyethyl-5-
fluorouracil®) §4¢ 38 W2z A& Kondo 52
°] methacryloyloxyethyl uracil¢- 4% oj A}%-f?}
W de) gogy 729%9 & 442 de
ek olx" l-acryloyloxyethyl-5-ﬂuorourac1](5)
4+ $A4¥ o, 5fluorouracils 2-chloroethyl acry-
late & WA Aol A 5 53E < T
fe), vz AE Pejsld 6 l‘i}‘{hs—— acryloyl
chloride®} WH-g-A1% doll& o}F E& 482 9
= stk 282 Yotz A1LEE 5-fluorou-
racil FEAQ Aol o)} 2o wmA zIIy)
TS ol 8o n $2 A7E 9L 5 9l
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otz Abg sk

gk od Atel| BF} 1-hydroxyethyl-5-fluorouracil 9]
7R SEAME L E=1.38X10"*/sec, 1-acr-
yloyloxyethyl-5-fluorouracil®] 7lrEaiut-s S x4
F 1 £=9.25X10"%sec, poly(l-acryloyloxyethyl-5-
fluorouracil) ¢} 7R Al 1 k=4.16X
10~%/secEA ©]=9 7p5Re £57) =3 A
Poly(AOEFU) >AOEFU>HEFU 2.2 ‘jeghin
2, Poly(AOEFU)7} 714 A&A ole b-FU f=
Azt B}

A d444E 13 ¥ 28 vz
Ba Poly(AOEFU)7} 74 dAoz <A 13
e R S-S & 7 itk

AE L 3l Eul YA HH2xq 37C
Me o IE BF AR, E8 Y4B
27 frel7)1Ee QA wHe ¥4 Boe 7
FEao o’ dA FHE AR JdR

o] 5o 1989 s FaHR|{ FFEeREA
2] zAf-FRAA EAdF2Av]d o A+ =
9L

e & & ®
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