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SYNTHESIS OF A NITRO GROUP CONTAINING RIBONUCLEOSIDE RELATED TO GUANOSINE
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Summary : The a~ and B-anomers of the nitro group containing ribonucleoside 2 have been

prepared in a three-step sequence. Both exhibit an intramolecular H-bond between

the 4-NH and an oxygen atom of the nitro group.

Clitocine 1 was recently isolated from the mushroom Clitocybe inversa by Kubo

et gl.l and two independant syntheses have been reportedz's. Clitocine shows a strong

insecticidal activity against the pink bollworm Pectinophora gossypiellal. It inhibits

L 1210 cells in vitro and was found to be a substrate and inhibitor of adenosine kinase“.
From the structural point of view, clitocine shows an interesting biogenetic relationship
with adenosine and possesses a planar aglycon moiety with each oxygen atom of the nitro
group hydrogen bonded to the two adjacent amino hydrogens (4-NH and 6-NH) as revealed by
X-ray crystal data and NMR spectroscopyz.
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These findings prompted us to synthesize the analog 2 which corresponds to
guanosine. We report here the three step synthesis of the two anomers 20 and 28 from
readily available starting materials.

The synthesis involves building of the pyrimidine ring. 3 with subsequent
condensation with the protected ribofuranosylamine toluenesulphonate salt 4 leading to a
mixture of @ - and B -~ anomers 5. The reaction conditions are quite critical for this
condensation. The reaction can be run in dimethylformamide in the presence of triethylamine
as previously reporteda. However, the reproducibility and yields are improved when the
reaction is conducted in absolute ethanol using sodium ethoxide as a base. Fractional
recrystallization in water yields the two pure anomerss'6 (60% yield ; a:B = 3:7) which are
treated separately under identical conditions in the following deprotection steps. Reaction
with hydrazine monohydrate in ethanol at room temperature leads to rapid and quantitative

removal of acetyl group. Careful treatment of the resulting derivatives §7'8 with 95%

trifluorocacetic acid in water at -10°C for 10 min gives the pure nucleosides 2 ag and gﬂlo.

HPLC controls show that no noticeable anomerisation occurs during the deprotection steps.
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a : EtONa, EtOH, 18 h ; b : crystallization of a—and B-anomers ; ¢ : leq NH2 NHZ'H20’ EtOH

15 min ; d : CF3C02H 95%, -10°C, 10 min.

Assignment of 0 and B configurations were based on a series of NMR experiments
monitored on the protected derivatives §11. These include homo and hetero NOE difference
(only the B isomer shows positive NOE enhancement on Hl' and Hh' when H4' and Hl' are
respectively pre—irradiatedlz). The A§ shift value for isopropylidene methyl groups, often
used for anomeric assignmentls, is not significant in these 'exocyclic" nucleosides 5 and 6
(0.16 and 0.17 ppm for a and B respectively). Configurations for compounds 6 and 2 were
directly deduced from derivatives 5.

In clitocine 1 strong hydrogen bonding between the NO2 group and the 4-amino
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hydrogen has been reported to occur in the solid2. In solution this has been confirmed by
}H NMR spectroscopy mainly on the basis of the large chemical shift of the 4-NH which
appears as a doublet (7.7 Hz) at field unusually low (§ = 9.3 ppm)l’z. The same observation
can be made for compounds 2, 5 and 6 in both the a and B series. The 4-NH appears in the

range of 9.58-10.23 ppm with well resolved coupling of =9 Hz with H, denoting absence of

1

exchange, whereas 2—NH2, 0H2,, OH and OHA' show broad lineslz.

1

Consequently, nucleogide 2 exhibits a behaviour quite similar to the natural
compound clitocine 1. Such nitro-containing nucleosides are quite rare. The 'anomeric
stability" observed during the deprotection steps of 5 is remarkable. It may be related to
the strong intramolecular hydrogen bonding which in addition should favour a planar "pseudo
bicyclic" structure in the aglycon part of the nucleosides. Structural and biological

studies of these compounds are in progress.
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