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A FACILE TOTAL SYNTHESIS OF OXANOSINE, A NOVEL NUCLEOSIDE ANTIBIOTIC
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Summary: The total synthesis of oxanosine, a novel nucleoside antibiotic, has been achieved for

the first time.

Oxanosine (1) is a novel nucleoside antibiotic isolated from the culture filtrate of

Streptomyces capreolus MG265—CF3.1 The structure was determined to be 5-amino-3-B-D-ribofurano-

syl-3H-imidazo{4,5-d]} [1,3Joxazin-7-one by X-ray crystallographic analysis.2 Intrigued by the
presence of the novel heterocyclic ring system, we embarked in the total synthesis of (1). 1Im
this communication, a facile total synthesis of (1) is reported.

We observed that treatment of (1) with 2 equivalent amount of NaOH afforded cyanamide (2),

which was recyclized to yield (1) by neutralization (Scheme 1).3
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a) 2 eq. NaOH, lyophilization b) aq. HCI, neutralization
c) Acetone, HC(OEt)3, HCI, DMF, r.t., overnight d) 10% CH3COOH, reflux, 1.5 hr
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Logical retrosynthetic analysis suggests that cyanation of amino ester (4) followed by
alkaline hydrolysis and concomitant neutralization gives the desired product.

Although the attempts to effect the direct cyanation of (4) with cyanogen bromide were un-
successful,4 the desired transformation was achieved by the following three step reactions
(Scheme 2).

Treatment of (4)5 with EtOCON=C=S (1.l eq., in DMF, r.t., overnight) gave thiourea (5)6
(82%) as the sole product [mp. 96-99°; xﬁeOH 289 nm (log ¢ 4.24), 248 (4.62), 212 (4.67);
gBO 1710 cm_l; High resolution EIMS m/z 458.1497, Calcd. for Cl8 26 4 8S 458.1470]. Methylation
of (5) with CH3I (1.5 eq., in 0.1N NaOH, r.t., overnight) gave the S-methylisothiourea (6)

(55%) [mp. 65-68°; AzeOH 267 (4.27), 253 (4.26), 212 (4.41); v 1750 cm 1; HREIMS m/z 472.1625,
Calcd. for 019H28N4 SS 472.1625]. Treatment of (6) with 10 equlvalents of NaOH (0.2N aq.,
reflux 30 min) followed by neutralization with 0.1N-HCl furnished the desired imidazo-oxazinone
(3) (19%).7 The synthetic (3) displays IR, 1H—NMR and mass spectra identical with those of the
natural one, which was almost quantitatively transformed to oxanosine (Scheme 1). Thus, the

total synthesis of oxanosine has been established.
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