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ABSTRACT

In order to evaluate their antiviral properties, a series of 40-C-methyl-b-D-ribo-
furanosyl purine and pyrimidine nucleosides has been prepared. Unfortunately,
none of these 40-branched nucleosides showed any antiviral activity or cytotoxcity
when tested against HIV, HBV, and Yellow Fever virus.
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INTRODUCTION

In the search for new antiviral agents, various 40-C-branched-20-deoxynucleo-
sides have been reported to have potent antiretroviral activity in vitro.[1] Regarding
the 40-C-methyl-b-D-ribofuranonucleoside derivatives, the synthesis of those bearing
the five natural bases has been previously described but no biological data were
reported.[2,3]

Based on these considerations, a series of 40-C-methyl-b-D-ribofuranosyl purine
and pyrimidine nucleosides 3–9 (Sch. 1) has been prepared in order to evaluate their
antiviral properties.

SYNTHESIS OF THE 40-C-METHYL-b-D-RIBOFURANOSYL

PURINE AND PYRIMIDINE NUCLEOSIDES 3–9 (SCH. 1)

5-O-Benzoyl-4-C-methyl-1-O-methyl-2,3-O-isopropylidene-b-D-ribofuranose 1

was prepared in 8 steps according to published procedures.[4–6] Cleavage of the
2,3-O-isopropylidene group of 1, followed by acetylation led to the hitherto
unknown 5-O-benzoyl-4-C-methyl-1,2,3-O-acetyl-D-ribofuranose 2. Condensation
of 2, under Vorbrüggen conditions, respectively with silylated uracil, 5-fluorouracil,
or thymine afforded the corresponding fully acylated 40-C-methyl-b-D-ribofuranosyl
nucleosides. Regarding the purine nucleobases, 2 was either condensed with adenine
or silylated O6-diphenylcarbamoyl-N2-isobutyrylguanine. Finally, treatment with
saturated methanolic ammonia gave the title compounds 3–7. Conversion of the
uracil and 5-fluorouracil derivatives into the corresponding cytosine and 5-fluoro-
cytosine 40-C-methyl-b-D-ribofuranosyl nucleosides 8–9 was carried out via a treat-
ment with Lawesson’s reagent, followed by a treatment with saturated methanolic
ammonia at 100�C.

ANTIVIRAL EVALUATIONS

The 40-C-methyl-b-D-ribofuranosyl nucleosides 3–9 were evaluated for their
in vitro inhibitory effects on the replication of HIV-1(IIIb) in MT-4 cell system,
but none of them showed any antiviral activity or cytotoxcity (up to 100 mM, data
not shown). When evaluated in anti-HBV assays in the HBV DNA-transfected

Scheme 1. Synthesis of the 40-C-methyl-b-D-ribofuranonucleosides 3–9.
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Hep-G2 cells (2.2.15 cells), none of the compounds tested 3–9 was active (up to a
concentration of 10 mM) or cytotoxic (up to a concentration of 100 mM). Compounds
3–9 were also inactive and non-cytotoxic (up to a concentration of 100 mM) against
Yellow Fever virus in BHK cell lines.

REFERENCES

1. Ohrui, H.; Mitsuya, H. 40-C-Substituted-20-deoxynucleosides: A family of anti-
retroviral agents which are potent against drug-resistant HIV variants. Current
Drug Targets – Infectious Disorders 2001, 1, 1–10.

2. Ohrui, H.; Waga, T.; Miyakawa, I.; Ueno, A.; Meguro, H. Rational design for
potentially anti-tumor and=or anti-viral nucleosides. Nucl. Acids Symp. Ser.
1993, 29, 93–94.

3. Waga, T.; Nishizaki, T.; Miyakawa, I.; Orhui, H.; Meguro, H. Synthesis of
40-C-methylnucleosides. Biosci. Biotechnol. Biochem. 1993, 57, 1433–1438.

4. Jones, G.H.; Taniguchi, M.; Tegg, D.; Moffatt, J.G. 40-Substituted nucleosides.
5. Hydroxylation of nucleoside 50-aldehydes. J. Org. Chem. 1979, 44, 1309–1317.

5. Leonard, N.J.; Carraway, K.L. 5-Amino-5-deoxyribose derivatives. Synthesis
and use in the preparation of ‘‘reversed’’ nucleosides. J. Heterocyclic Chem.
1966, 3, 485–489.

6. Gunic, E.; Girardet, J.-L.; Pietrzkowski, Z.; Esler, C.; Wang, G. Synthesis and
cytotoxicity of 40-C-and 50-C-substituted Toyocamycins. Bioorg. Med. Chem.
2001, 9, 163–170.

40-C-Methyl-b-D-ribofuranosyl Nucleosides 709

D
ow

nl
oa

de
d 

by
 [

N
or

th
ea

st
er

n 
U

ni
ve

rs
ity

] 
at

 2
0:

28
 2

0 
O

ct
ob

er
 2

01
4 



D
ow

nl
oa

de
d 

by
 [

N
or

th
ea

st
er

n 
U

ni
ve

rs
ity

] 
at

 2
0:

28
 2

0 
O

ct
ob

er
 2

01
4 


