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Preparation of araC-5/~Alkylthioacetates and Evaluation of their
Physical-chemical Properties and Antitumor Activities.
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Abstract—AraC-5'-methylthioacetate (araC-MTA,

1) and araC-5-butylthioacetate (araC-

BTA, 2) were prepared and their physical and chemical properties and iz vivo antitumor
activities were examined. Both compounds were found to have higher partiton coefficients
(n-hexanol/water) than their parent araC and to be hydrolyzed to araC within an hour in
mouse plasma and ascitic fluid solutions. In in vivo antitumor activity test they showed similar
potency to araC, which were assumed due to too quick hydrolyses of them to parent in the

body fluid.
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ok X}—araC-MTA, 1-8-D-arabinofuranosylcy-
tosine-5/~methylthioacetate; araC-BTA, araC-
5/-butylthioacetate; DCC, N,N’-dicyclohexyl-
DCU, N,N’-dicyclohexylurea;

%ILS, percentage increase in life span.
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Scheme 1

1-B-D-Arabinofuranosylcytosine-5/~meth-
ylthiocacetate(l, araC-MTA)2| &ti—o]n]
w35 wo) el methylthioacetyl chlorided}
araCS DMF £u]6]A] u-&8he] araC-MTA(D)
2 99+.” Rf 0.36, 20% MeOH-CHCI-2%
AcOH; mp 188~190°C; UV (H,0) imax 271
mm (e7500).

n-Butylthioacetyl chloride2] &M—w 3
methylthioacetyl chloridegtAl A& <4319
gAsAt.? & DCC 103g(0.5mole)st n-
butanol 37g(0.5mole)-& ¥ =utebs CuCl
800mg-&3 /b ub-g A7) 5, ubg 6417 F dk%
o] Folx CHyCly 300mlE 7} 3 29 7k Al
< LA A}, ubg Ao hexane 200mlg 73t
24 4% zﬂﬂsh-(CuCl) SEENEES
Z%8 A AT & 255 (isourea, IR 1660cm™! F
Sz )& benzene 200mle]] =9l
captoacetic acid 23g(0. 25mole)-2- benzene 50ml
of BA3ste A3 Hretd FHE (&
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Ethanol& Z & A| Atz &8 718tz ethers
AAez £80L HClz pH 2 4522 Ao
2 33 EtOAcz 23] &3l S9AA %
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19 AcOH-CHCL, 2 A A 2& 3o R 0.34¢F
L gu)) E3]E To} LujAA =, butylthioa-
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1-p-D-Arabinofuranesylcytosine-5'-butyl-
thioacetate (2, araC-BTA)2| &4 —AraC 3g
0.012mole)-3- DMF 20mle] Folm Jze]A
wubsle] butylthioacetyl chloride 3.07g(0.018
mole)-&- DMF tmle] 3434 43 71659
ot 93L& 55 AlSetz NaHCO, 2g0 2
Fatetz, 2AEFAA $0% AARGS. 2

&S Eol Folx EtOAcz 33 23l 3
5 4 NapSOE ZAzstz $lE AUSH
A AL G52 silica gel columnz 10%
MeOH-CHCl, &8-4v]& AA Bsle R
0.37(209% MeOH —1% AcOH-CHCL)d 3
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e FEE Bogdh g0 E S AASE A
f%% MeOH-EtOAc g & A zH?éﬂ Bl
W4 AA araC-BTA(2) 2.5g% 43 & <
55%; mp 78~80°C; UV(H0) Am 271nm
(e 8100); IR(KBr) 3300(br), 1720(ester),
1600, 1100cm~'; NMR(DMSO —3; —D,0)8 0.5
~1.3 (m, 7H, CH,CH,CH,), 2.3(t, J=T7Hz,
2H, CCH,S), 3.05(s, 2H, SCH,CO), 3.5~4.1
(m, 71} protons), 5.4(d.J=7Hz, 1H, CsH),
5.80(d, J=4Hz, 1H, 1’-CH), 7.20(d, J=7Hz,
1H, GgH).

2o+ 23 ES 100°M F54(4
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mlg E3stn 2447 el A mpd A4F &
2HsAch #4E F2(8)mo)d AA(s] 9
B8 UV FF55 27Inmel| N 42 &4 3,
obel o} o] A4ty EulASF PE AU
(Table 1)
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Table I-UV absorptions and partition coefficients of
araC and its derivatives.

UV (H;0) imax P(%?%(l)ﬂ)

7485 Al 8—AraC-MTAS} aracC-BTA =
gl 2% araCE Table 2¢] 7 713}

A 10°MFEr S EE S99 BE F 87°C
e x|t Aztell whelt HEf =] araCE
A% A=E TLCCA/§% 20% MeOH

—19% AcOH-CHCl;, araC-MTA Rf 0.32,
araC-BTA Rf 0,42, araC Rf 0.05) & 7|3
UV &9 5 (UV-lamp A1) & ¥ m3tgleh.
in vivoSttAlsl—oln] ulmxE wWioez A
A4k ® & ICR mice(A%F 14~16) %73l
1x10%9) sarcoma 180 A £ ol A% F 7 4
g7 % 9z2Te 0ok agsh ol B
J g 5ozl araC, araC-MTA ¥ araC-BTA
Z7 27bA FEE B FAEEH dxTe
saline £18 FAstgch. F¢2LLe survival
A E3}o] Table 3¢ hehgith.
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2 9]4) 23 butylthioacetyl chloridel: »2
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araC 271 (¢ 9, 250) 0.0 4 0z d6]Art.” & n-butanols}t DCCE ul

araC-MTA 271 (e 7,500) 0.125 23}e] O-butyl-N, N’-dicyclohexylisourea g ut
anCBTA 271 G810 088 g 5(R 1660emt F4= isourea §4 ),

Table I-Relative hydrolysis rates of araC derivatives in the various conditions.
pH 7.5 pH 1.2» plasma® mouseE-4-4

araC-MTA half at 24hr small at 24hr all at 1hr all at 1hr

araC-BTA ” " ” ”

araC — — — —

Z 1 a) 0.05M phosphate buffer (pH 7. 5) 1ml.

b) NaCl 2.0g5 %o 944 24.0ml ¥ ¢ ol 1L2 & pH 1.2 iml (A4 & pHA),

¢) 0.05M phosphate buffer (pH 7.5) 0.5ml7} rat®) 82 0.5ml&

XY 9.

d) Sarcoma 180 tumor cellg 2734 A A7 ICR mouse®] 5% tumor celld ¥4 F33te] oA
0.5mls} 0.05M phosphate buffer 0.5mlE &3t 4.

S19k 7ol st L& 2 lmld] 107°MEe] HA # FFEL

Folx 37°CHE& fA s Azt

de $9¢ 98 Hdule a)k a2l b pH7.52 2AF o9 O #E £ 287 97 w4

AL 2347 3 ethanol&
2 H3AEE

peta 44 £4% F TLCE
29k, AraC A o] deamination& 7X 8t Zg o).

4. AraCE dzEF=2 = UV-lamp
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Table III-Effects of the araC derivatives on survivial times and weight changes of mice with ip imp-

lanted sarcoma 180 tumor cells,

Dose®

Survival time Wt. change
mg/léir/rldoag><5 sz{r]ge days(medrian) o %ILS N g/mouse onday 9

control saline 11~25(18.9) 100 +7.1
araC 15(80) 24~33(27.6) 146 +3.8
9.5(40) 17~31(25.3) 134 +4.6

araC-MTA 26(80) 20~50(28.5) 151 +5.0
13(40) 23~31(27.6) 146 +3.5

araC-BTA 30(80) 17~32(24.8) 131 +2.7
15(40) 20~31(24.2) 128 +4.1

Fla) A7 de
mercaptoacetic acide} 219 vz &3] n-
butyl n-butylthicacetate®- H-&| & A dtglcl. o
= IR 1720cm™ F<2 esterr] &  #FHqldla,
NMR spectrumo]] 4] 2+ proton peakE &old)
93 &3 —CH,SCH,CO,CH,—2] A7) ¢ meth-
ylene protonZ-9] peakel triplet(62. 66, J=7H,),
singlet(93.2) 2 triplet(d4. 14, J=6Hz) = #ql
=g}, .2 esterg NaOH 7} 5l F
Aoz 3 & thionylchlorides} uF-&3)e] butyl-
thioacetyl chloride® ¢}

AraC-BTAXx= araC-MTA9} %213} (Scheme
1) araC¢} butylthioacetyl chlorides DMF-&-rj
o] ] ¥FLAgl F column chromatograpy® %
289 2, NMR specirumE o) £3ted 2%
S AcH(AE WY F2). 53] n-butylthioa-
cetyl7] 7} araCe] NH,7| 4] 7,3._?'&%}2] o3 5-0H
7)ol ester ?{}‘6}93\“% UV A7}t araCel
nbRAobAl & 271nme]l A o F el 519 v} (araCe)
NH,o] amide # & 3}v ﬂ?} 244 2 300nm
.

st s E2Ee] 2ol - 3tEE HE—-F7] 8
ok o AF EA=E vz
hexanols} o w8 HulAl4E APl &+
ste] gdeol & 1o] ZABY. o] 4% AFA=
Bl FgAe] £ 2ok araCyx F2YH 714
v n-hexanol® AH olAdA ¢z, FEA
araC-MTAX ¢F7}, =83 araC-BTA:= < 1/2
A 57l o] #A3tg h(araC-BTA:= n-hexanol=}
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22 saline &9 o] o Wzo] RIey 13 0.3ml¥ &
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