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ABSTRACT

A synthetic approach towards 10-C-branched N, O-nucleosides is reported, based
on 1,3-dipolar cycloaddition of ethoxycarbonylnitrone. The asymmetric version
of the process exploits the presence of a chiral auxiliary at the carbon atom of
nitrone and leads to b-D and b-L nucleosides in good yields.

Key Words: C-Ethoxycarbonyl-N-methylnitrone; 1,3-Deoxolanyl-N-methyl-
nitrone; N,O-Nucleosides.

Modified nucleosides have received great attention over the last decade as anti-
viral and antitumoral agents.[1] In this contest, great interest has been recently
devoted towards the synthesis of compounds in which the furnaose moiety is
replaced by alternative carbo- or heterocyclic rings and the design of novel ‘‘ribose’’
rings has resulted in the discovery of biologically active agents.[2]
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Natural psicofuranosyl nuclesoides, carrying a CH2OH group at the anomeric
carbon atom, are endowed with interesting biological activities;[3] on this basis we
have designed an easy route towards modified N,O-psiconucleosides, were the sugar
unit is replaced by an isoxazolidine ring.

The synthetic approach exploits the potentialities offered by 1,3-dipolar cyclo-
addition of nitrones. Thus, the 1, 3-dipolar cycloaddition of C-ethoxycarbonyl-N-
methyl nitrone 1 with ethyl 2-acetoxyacrylate 2 at room temperature gives epimeric
isoxazolidines 3a,b, in a 8.6 : 1 relative ratio (96% combined yields). The major
stereoisomer 3a arises from E nitrone reacting through an endo TS (with respect
to CO2Et group). Coupling reactions with silylated nucleobases afforded a-nucleo-
sides 4a and ß-nucleosides 4b in a nearly equimolar ratio, except for the 5-fluoro-
uracil derivative were the a=ß ratio is 1 : 2.5 (Sch. 1).

An analogous distribution of a- and b-anomers was obtained if nucleosidation is
preformed on the separated isoxazolidiners or on the epimeric mixture. Diastereo-
selectivity and yields are strictly dependent from the experimental conditions: an
increase of the temperature to a value of 45�C resulted in a nearly complete dia-
stereoselectivity, with the exclusive formation of ß-anomers for pyrimidine deriva-
tives and a-anomers for purine nucleobases (Table 1). The results suggest that
isomerization was occurring during the product formation, with equilibration
towards thermodynamically more stable compounds, i.e., b-anomers for pirimidine
compounds, a-anomers for purine derivatives.

Scheme 1.

Table 1. Reactions between isoxazolidines and sylilated nucleobases.

Base Conditions (�C) a=b ratio Yields (%)

Thymine 35 1 : 5 65
Thymine 45 0 : 1 80
Thymine 80 0 : 1 40
N-Acetylcitosine 45 0 : 1 73
5-Fluorouracil 45 0 : 1 70
Adenine 45 1 : 0 50
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Enantiomerically pure N,O-C-10-branched nucleosides have been synthesized by
asymmetric 1,3-dipolar cycloaddition of nitrone 5 carrying a chiral substituent at the
a carbon (Sch. 2).[2]

The cycloaddition reaction proceeds with a good control of cis=trans diastereo-
selectivity (5 : 1): cycloadducts 6a,b arise from reaction of Z nitrone through a endo
TS with respect to CO2Et group.

Subsequent coupling with silylated thymine, cytosine and uracil, performed at
70 �C, afforded as expected, the exclusive b-anomers which were separated and trans-
formed in the corresponding b-D and b-L nucleosides 8 and 9 (Sch. 3).

REFERENCES

1. Schinazi, R.F.; Mead, J.R.; Feorino, P.M. Insights into HIV chemotherapy.
AIDS RES. Human retrovirus 1992, 8, 963; Tan, X.; Boudinot, F.D.; Chu, C.K.;
Egron, D.; Perigaud, C.; Gosselin, G.; Imbach, J. L. Pharmacokinetics of

Scheme 2.

Scheme 3.

10-C-Branched N,O-Nucleosides 741

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
3
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



bis(1-butyl-SATE)-AZTMP, a bispivaloylthioethyl prodrug for intracellular
delivery of zidovudine monophosphate, in mice. Antiviral Chem. Chemoth.
2000, 11, 203.

2. Gi, H.J.; Xiang, Y.; Schinazi, R.F.; Zhao, K. Synthesis of dihydroisoxazole
nucleoside and nucleotide analogs. J. Org. Chem. 1997, 62, 88; Merino, P.;
del Alamo, E.M.; Franco, S.; Merchan, F.L.; Simon, A.; Tejero, T. Stereoselec-
tive synthesis of L-isoxazolidinyl thymidine from N-benzyl-1,2-di-O-isopropyli-
dene-D-glyceralchyde nitrone (BIGN). Tetrahedron: Asymmetry 2000, 11, 1543;
Chiacchio, U.; Rescifina, A.; Iannazzo, D.; Romeo, G. Stereoselective synthesis
of 20-amino-20,30-dideoxynucleosides by nitrone 1,3-dipolar cycloaddition: a new
efficient entry toward d4T and its 2-methyl analogue. J. Org. Chem. 1999, 64, 28;
Chiacchio, U.; Corsaro, A.; Gumina, G.; Rescifina, A.; Piperno, A.; Romeo, G.;
Romeo, R. Homochiral a-D- and b-D-isoxazolidinylthymidines via 1,3-dipolar
cycloaddition. J. Org. Chem. 1999, 64, 9321; Chiacchio, U.; Corsaro, A.; Resci-
fina, A.; Romeo. G. Diastereoselective and enantioselective synthesis of 40-aza
analogues of 20,30-dideoxynucleosides. Tetrahedron: Asymmetry 2000, 11, 2045.

3. Chiacchio, U.; Corsaro, A.; Iannazzo, D.; Rescifina, A.; Piperno, A.; Romeo,
G.; Romeo, R. Diastereoselective synthesis of N,O-psiconucleosides via 1,3-
dipolar cycloadditions. Tetrahedron Lett. 2001, 42, 1777; Chiacchio, U.; Cor-
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