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Abstract: Syntheses of two types of ribonucleoside analogues with thio-substituted five-membered heterocyclic
base have been carried out. The one contains thio-substituted 1.3,4-triazole as its base (2 to 7) and the other
consists of amino-thio-thiadiazoline B-D-ribofuranosides (8 and 9). Biological evaluation showed that one (8)
among them exhibited IC., of 3.94 x 10”® mol/L against NCI CNS cancer cell line SNB19.
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Nucleoside analogues are one important kind of antimetabolite agents which exhibit anticancer and antiviral
activities. Their structural design and chemical synthesis have been extensively studied. Nucleoside analogues
having five-membered heterocyclic base also cause wide attention. Among them, ribavirin, which contains a
substituted triazole ring as its heterocyclic base. represents the most successful one.'

Due to its soft nucleophilicity and reversible redox properties, sulfur atom plays an important role in the life
processes. Nucleoside analogues containing sulfur atom in the sugar moiety or in the heterocyclic moiety have
been synthesized and some of them have been found to be active against cancer cells or viruses.” It is therefore of
interest to synthesize nucleoside analogues with thio-substituted five-membered ring as a heterocyclic base and
examine their biological activities. Here we wish to report our results.

Chemical Synthesis

Syntheses of two types of the title compounds have been carried out. The first one includes ribonucleoside
analogues containing thio-substituted 1,3.4-triazole as a heterocyclic base. The synthesis is shown in Scheme 1.
Compound 1. the central intermediate in this synthesis, was obtained by N-substitution of silver thiocyanate on
1-bromo-2,3,5-tri-O-benzoyl-B-D-ribofuranose followed by hydrazinolysis." Condensation of 1 with various
acids, esters, amides, or anhydrides in anhydrous solvent gave products 2a-7a, which were debenzoylated by

sodium methoxide to give the final products 2b- 7b.**

*This paper is dedicated to the memory of Professor Yu Wang.

*Present address: Department of Chemistry, University of lowa, lowa City, 1A 52242, USA.

1607



1608 Y. DING et al.
Scheme 1
N—N H,N — NH :"'N
N H s SH
- N
RO— o N B20— N RO— o
‘_._— _i’
RO OR Bz0 OBz RO OR
2 i 1 v 7
N—N N—N N—N N—N
H,CcL, FSH " i 20
RO—"C TN roFCtytsH roHOLNESH  po HS—N=SH
0 o o)
RO OR RO OR RO OR RO OR
3 4 5 [

N a.R=Bz
vi E: b.R=H
i. HCOOHACH:CO)O/DMAP. 50°C. 0.5h, 65%; ii. CH,C(OCH,)/CH,Cl,. retluxed.10h.65%:

il (CFLCOY,0OCH,C,. v dh, 55%: iv. Im,CO/THF.r.t. 4h, 75%: v. CS, refluxed.4h. 64%:
vi. NaNO,/CH,CO,H/CH,Cl,. r.t..10min. 83%: vii. CH;ON#/CH,OH. r.t. 4h.

The second type of the title compounds consists of amino-thio-thiadiazoline p-D-ribofuranosides, which
were synthesized via both condensation and fusion procedures'” as shown in Scheme 2. Both of the procedures
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produced two positional isomers as proved by 'H, C NMR, mass spectra and elemental analysis data.'" The
one with higher R, value was assigned to be 4-(B-D-ribofuranosyl)-2-amino~5-thio-l,3,4-thiadiazoline (8b) by
X-ray crystallographic analysis,”® therefore the other with lower R; value was tentatively proposed to have the
structure of 3-(B-D-ribofuranosyl)-2—imino-5-thio-l,2,4-thiadiazoline (9b). Further support came from the 'H
NMR signals of the amino and imino groups of the two compounds. Compound 8b showed a symmetrical singlet
(integrated 2H), which was due to two identical N-H protons; whereas 9b gave a shouldered singlet (poorly

resolved two singlet peaks, in total also integrated 2H), which was consistent with a ring NH and an imino NH.
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Biological evaluation  The in vitro biological evaluation performed by NCI NIH on NCI cancer cell lines
showed that only 8b exhibited IC,, of 3.94 x 10® mol/L. against CNS cancer cell line SNB19. The other

compounds did not display significant activies at the concentrations up to 10* mol/L.
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