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요 으£ 오｝ 5-iodo-pyrimidine nucleoside 의 4z-thio 유도체 들은 2,3, 5-tri-0-aceytl-4-thio-
ZAribofuranosyl chlorids와 5—halogeno-2, 4-反s(trimethylsik)xy) pyrimidine 의 chloromercury 유도체 를 

축합시 킨후 보호작용기 를 제거 함으로써 합성 하였다. 4'-Thi。유도체들의 생물학적 활성도는 예비시험 

에서는 이 에 대응하는 4'-oxygen 유도체들과 큰 차이가 나지 않지 만 4'-thio유도체가 비교적 더높은 

활성이川 가진다는 사실은 흥미로운 일이며 앞으로 생화학적인 고찰을 계속하는 것은 가치있는 일임을 

보여주고 있다.

Abstract. The 4’一thio analogs of the 5-bromo-and 5-iodo-pyrimidine nucleosides were prepared by 
condensation of 2,3, 5-tri-O-acetyl-4-thio-a, /3-7>-ribofuranosyl chloride with the chloromercury deriva
tives of 5-halogeno-2, ^r~bis (trimethylsiloxy) pyrimidine, followed by the removal of the protecting 
groups.

Although the biological activities of the 4z-thio derivatives are not greatly different from the corres
ponding -oxygen analogs in this preliminary test, thefact the 4z-thio analogs have comparable 
high activities, is of interest, and indicates the value of further biochemical examinations.

Introduction

A number of 5-substituted uridine derivatives 
showed numerous chemotherapeutically useful com
pounds of the nucleoside varieties1. Compounds of 

this nature have been obtained through the struc
tural modification of either the base or the sugar 
moiety. We have been active in the synthesis of 
aldoses in which the normal ring oxygen is replac
ed with a sulfur atom2. Such a structurally mo
dified so-called, “thio—sugars" or their derivatives 
represent a new class of compounds which may 
have unusual medicinal interests. The simultaneous 
modifications of both the base 휴nd sugar moiety3 

offer the possibility for additional changes in the 

potency and selectivity of singly modified com
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pounds, possibly in their improved antiviral and 
antitumor effectiveaess4. This paper reports the 
synthesis and preliminary biological screening of a 
few uridine analogs, modified both at the 5- 
position of the heterocycle and in the 4z-position 
of the carbohydrate {Scheme 1).

Resets and Discussion

The promising methods available for the syn
thesis of pyrim거ine nucleosides appeared to b。the 
methods of Hilbert-Johson and the mercury salt 
procedure6. The mercury salt method has been 

used here.
The starting material for the synthesis of the 

^-thio-P-ribofuranose nucleoside derivatives was 
1, 2, 3, 5-tetra-O-acetyl-4-thio-a, j9-Z)-ribofura- 
nose7. This anomeric mixture was converted to 
the syrupy 2, 3,5~tri-O-acetyl~4-thio-a, £二DtL 

bofuranosyl chloride (I)8.
The reaction of I with 5-halogeno-2,4-bis 

(trimethylsiloxy) pyrimidine (Ila, b)9 yielded, after 

IJIa.b

hydrolysis of the silyl groups, an anomeric mix
ture of the blocked nucleosides (Illa,方)with the 
jS-anomer approximately predominating in the 
ratio of 6：1. After >deblocking with N당。Me— 
MeOH and the column chromatography separation, 
the pure crystalline ^-anomer, 5-halogeno-4/-thio 
-uridine (IVa, J) was isolated 7 to 3 % yields, 
respectively. Comparison of the ； UV spectra of 
IVa, b (see Experimental) with those of the com
pound10 indicated NT to be the site of glycosyl 
attachment. A /9-configuration was indicated by a 
singlet in the nmr spectrum representing the che 
mical shift of the anomeric protons ($ 5.92 and 
5.84 for Wa and IV九 respectively). Because of 
the usual lack of biological activity of a-pyrimi- 
dine nucleosides (Va, b), : the a-anomer obtained 
in this synthesis was not further studied, except 
the physical characterization.

Although the preliminary testing of the 戶一ano- 
meric 4/-thio-nucleosides(IVa, on the growth, 
of Streptococcus faecium a nd leukemia-1210 cells, 
are not greatly different from the corresponding 

4Z-oxygen analogs in this tumor 
inhibitory and bacterial test sys
tem11, the fact that the 4Z-thio
analogs have ocmparable high 
iactivities, is of interest, and 
indicates the value of further bio
chemical examinations of the sulfur 
analogs especially for activity, 
and toxicity in vivo.

Experimental

All melting poists are taken on 
a Fisher-Johns apparatus and are 
corrected. NMR spectra were re
corded on a Varian Model A-60 
spectrophotometer with TMS as- 
an internal standard. UV spectra 
were obtained on a Beckman DB
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Tecording spectrophotometer. Elemental analysis 
■wereperformed by Galbraith Laboratories, Knox
ville, Tenn., U. S. A. Chromato-graphic determi
nation of purity of nucleosides was made at 25° 
on Whatman No. 1 filter paper, using l-butanol~ 
acetic acid-water(5 ； 2 ； 3, v/v) as developing 
solvents. The components were located by visual 
-examination with an ultraviolet lamp. Thin layer 
chromatograms were made on silEca gel G (Brink- 
man Instrumentslnc., Great Neck, N. J.) coated 
plates, and the spots were located by spraying 
with 5% ethanolic sulfuric acid and charring.

Eeactions of Anomeric 2,3,5-Tri-O-acetyl- 
4-thio-Z)-ribofuranosyl (Chloride (I)8 with 5- 
Bromo-2, i-bis (trimethylsiloxyl) pyrimidine 
(Ha) 9： 1-(2,3, 5-Tri-O-acetyl-4z-thio-ir, 
ribofuranosyl) -5-bromo-uracil (Illa). 1,2,3, 5- 
Tetra-O-acetyl-4-thio-a, /3-J9-ribofuranose (0.01 
mole, 5.66g) perpared from according to the 
method of Whistler e? al,7was dissolved in icecold 
anhydrous Et2O which had been saturated with 
dryHCl at 0° and the solution was kept at 
—10° for one week. The Et2O was evaporated 
in vacuo, two lOOmZ portions of dry Et2O were 
added and again evaporated, to give a syrupy- 
residue of the blocked halogenose I. To this was 
added 0.01 mole(3.30g) of the5-bromo-2,4- 
bis (trimethylsiloxy) pyrimidine Ha prepared from 
the method of Bardos et al.9 and the mixture 
was vigorously stirred by adding 0.01 mole 
(3.19g) of mercuric acetate in lOOmZ of dry 
toluene at 90〜100° for two days. The mixture 
was cooled to 22° and concentrated to a syrup, 
which wasdissolved in 150mZ of EtOAc. This 
solution was successively washed with 20 % Kl 
solution (2 x80mZ), H^O(lOOmZ), dried(NasSOa) 
and was concentrated to a syrup. The syrupy- 
residue was purified by column (2 x 60cm) chro

matography on a silica gel in a benzene-acetone 
(8：1, v/v) mixture. The anomeric mixture Illa 

was obtained by evaporation of the solvent as a 

glassy residue (3.7g. 7.5%). The IR spectrum 
showed absorption for free acetyl blocking groups 
at 1735cm-1.

1-(3, 5-Tri~O-acetyl-4-thiO"a,戶〜Z>-ribo- 
furanosyl) -5-iodo-uracil . Theabove pro
cedure was also used and obtained as a glassy
residue (4%). The IR was as expected.

1- (4z-Thio-a, /3-Z>-ribof uranosyl) -5-bromo- 
uracil, IVa and Va. A 泌upy mixture of a~ 
and yS-anomers of the acetylated nucleoside IILz 
(0.005mole, 2.03g) was dissolved in 50mZ of 
absolute MeOH and 100mg of NaOMe was 
added, The mixed solution was kept at 22° for 
15 hours. On the end of the deacetylation, 5mZ 
of Dowex-50 ion exchange resin was added, 
the mixture was filtered and the resin was washed 
with MeOH (3 x 20mZ). The combined filtrate 
and washings were concentrated to a glassy resi
due, which was dissolved in 50mZ of EtOH and 
the resulting solution was evaporated to a glass. 
The glass was dissolved in 5mZ of EtOH and 
the solution was kept at 4° for 24 hours. The 
crystalline IVa was collected by filtration, washed 
with 2 mZ of very cold EtOH and recrystallized 
to obtain 0.059 g, 4.5 %. The mother liquors 
and washings were combined and concentrated 
approximately to 2mZ which :was applied to a 
column (2 x 60cm) on a silica gel. The column 
was eluted with a chloroform-methanol(6 ； 1, v/v) 
mixture. A fraction containing the compound 
which was eluted from the column first, was eva
porated, and the crystalline residue (glassy) was 
recrystallised to give Va. A fraction which was 
eluted next, was evaporated and the glassy resid
ue was recrystallized to 흥ive additional IVa, 0.04 
g, 2 %； Total yields of IVa, 0.093g, 7 % 
yields； m. p., 226〜227°； 2max 282nm(e 10,840), 

爲!in 213nm (e 9,490) in 95 % EtOH ； NMR 

(D2O), 55.92 (s,(爲一H), 4.18〜4.72 (m, C2—H), 

--------  ---------  ----------- 7.97(Q, -----------

Anal. Calcd. for C9H1L&N2SO5 (339.17): C,
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31.87； H, 3.27； Br, 23.56； N, 8.26； S, 9.45. 
Found： C, 31.79； H, 3.09； Br, 23.59； N, 
7.99； S, 9.51.

The compound Va (a-anomer) was obtained, 
5% yields, m. p., 228〜230°； 4g 280 nm (€ 
11,860), 214 nm(€9,490) in 95 % EtOH.

1-(4Z - Thio - a, ^3-P-ribofuranosyl) -5-iodo- 
uracil, IV6 and Vb. The synthesis was the 
same as for IVa and Na. The compound Wb was 
obtained as a white crystalline solid, m.p., 225 
〜227°, 3 % yield； 2max 282 nm (e 10,840)s 爲面 

213(€ 13,220)； in 95 % EtOH solution； NMR 
(D2O), S, 5.84 (s, G.—H), 4.184.73(効，C2—H, 
C3-H, C4~H, C5-H), 7.97 0, ClH).

Anal. Calcd. for C9H1JN2SO5 (386.16): C, 
27.99； H, 2.87； I, 32.86； N, 7.25； S, 8.30. 
Found： C, 28.17, H, 2.97； I, 32.75, N, 7.20, 

S, 8.47.
The compound Vb (a-anomer) was obtained, 

0.4 % yield, m.p., 208〜209°；爲g 289 nm (e 
10,420),為也 217 nm(€ 14,280) in 95 % EtOH 
solution.
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