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Abstract. An easy and more eflicient synthesis of oxanosine and 2’-deoxyoxanosine has been

develaned a Loy cten in the rennrted cunthecie 1¢ a2 naw nhatnchemical trancfnrmatinn hy 1TV
ULYLIVPWU, @ RUY OLWp L LUV 1LPUILIVU SYLIIULSIS 15 G ULy puuvivuiviiuvar  uaidiviinauvils vy wy

irradiation of 1-hydroxy derivatives of inosine. © 1998 Elsevier Science Ltd. All rights reserved.
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Oxanosine 1 is a nucleoside antibiotic isolated from culture broths of Streptomyces capreolus
MG265-CF3' showing interesting antimicrobial and carcinostatic activities.® Its analog 2’-

2 has been shown to be a stronge

41

antimicrobial and antineoplastic agent tha

,_]

oxanosine. Two methods for the synthesis of 1 have already been reported in the literature,* both using
5-amino-1-(3-D-ribofuranosyl)imidazo-4-carboxyamide (AICAR) as precursor in the construction of

hgs 2 furnishes 1 n 21 % nvm’a” eld

fficient synth. furnishes 1 in 21 verall yield
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3 or 2’-deoxyinosine 4, respectively. A key step in the proposed synthesis is a new phototransformation
of 1-hydroxyinosine 5 and 1-hydroxy-2’-deoxyinosine 6 by UV irradiation. During our studies on the
reactivity of 1-N-substituted purine nucleosides,” we discovered this photoreaction when we were
originally aiming at the photochemical transformation of the 1-hydroxy-hypoxanthinic nucleoside base
of 5 and 6 in the xanthine ring of 7 and 8. The photo-oxidation of the 2-carbon of the purine ring had
been hypothesized on the basis of the well documented photoreactivity of the nitrone system’ present

in the tautomeric form of 1-hydroxy-hypoxanthine base. Furthermore, the photochemical oxidation of

- .8
1soguanosine.
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5 —h,i» 1(40%) + 7(43%) + 3 (13%) Ar=2,4-dinitropheny!

TBDMS=¢-butyldimethylsilyl
6 _h!_, 2 (42%) + 8 (40%) + 4 (15%)

Reagents and conditions: a: TBDMSCI (2.2 eq), imidazole (4.0 eq), DMF, rt, 16 h; b: 2,4-
dinitrochlorobenzene (2.5 eq), K;COs (2.5 eq), DMF, 80°C, 2.5 h; ¢: hydroxylamine (10 eq), DMF,
80°C, 4 h; d: CH30H, r.t., 3 h; e: EtzNe3HF (20 eq), THF, r.t., 24 h; f: H;O, r.t,, 2 h.



For the preparation of 1-hydroxy-3’,5’-TBDMS-2’-deoxyinosine 11, the chosen substrate for

coavionely renorted ctratecy 00 ncing 20 £_TRNIMC .
1CVIUUDL y CPUILTU >llallyy, sy 2,2 ~1DUJIvio-4 ~ucy
prepared in almost quantitative yields from 4 by reaction with #-butyldimethylsilyl-chloride following a

standard procedure, as starting material. Compound 9 was converted by reaction with 2.4-
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was obtained in 96 % vyield as a 1:1 mixture of atropoisomers.®® Reaction of 10 with hydroxylamine
afforded 11° in 86 % yield through a rearrangement of the purine ring. UV irradiation of 11, dissolved

in CH30H (3 h, r.t. in quartz vessel), by using a UV lamp (500W, high pressure Hg, Helios italquartz)
gave 3°,57-di-O-1-butyldimethylsilyl-2’-deoxyoxanosine 13° (80 % yield) and the imidazo derivative

14° (10 % yield). Finally 13 was deprotected a

.

Et;N3HF leading to target compound 2, which, after punification by silica gel chromatography, was

obtained in 95 % vyield (63 % overall yield from 2’-deoxyinosine). Crystallization from CH;OH

furnished pure 2, m.p. 192-195 °C (it *193-196 °C), whose structure was confirmed by FAB MS
: A - . Iy 13
spectra (m/z: 269, MH ) and by comparison of its spectroscopic data (H, "C-NMR and UV) with
. . 3
those already reported in the literature.
Tha icnlatinn nf cnmnnimde 12 and 14 ~anfirmad tha vnnthacizad 1o0h nhataraastivitg nf 1.
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hydroxyhypoxanthine base, which has not been investigated so far. A possible mechanism for this

reaction could involve the oxaziridine 12 (not isolated) as the first intermediate, which rearranged, as

from a transient intermediate reacting with the solvent (CH3;OH). The observed
fis

olated 13 (or 14), when irradiated by UV light in the same reaction conditions
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t irradiation (2 h. r.t) led to the desired 2’-deoxvoxanosine 2 (42 %)
1afion (2 h, r.t.) led to the desired 2 -deoxyoxanosine 2 (42 "),

together with 2°-deoxyxanthosine 8 (40 %) and 2’-deoxymosine 4 (15 %), 1dentified on the basis of

their spectroscopic data and by comparison with authentic samples. Analogously, S subjected to the

came irradiatian gave a mivinre of avanncine 1 vanthagine 7 and inacine 3 1in eimilar ratine (40 43
Salilv Hiauldtivll, £aV0 d (HIAWUILV UL UVAGLIUSIIIV 1, AGHLIUSIIIL 7 dilu LIUSLIIL & L1 oliliiidl 14auvs 7y, 7
and 13 % vyield, respectively). Notwithstanding the photoreactions in H;O of 5 and 6 produced lower
yields of target compounds 1 and 2, this route is of interest since the synthesis of oxanosine could be

g
to 1-hydroxyinosine by treatment with NaNO»/acetic acid (56 % yield from the literature'®).

In conclusion, we have developed an alternative and more efficient route for the synthesis of

m SRR oG I Y o

oxanosine i and 2’-deoxyoxanosine 2, based on the photochemical rearrangement of the base of i-

hydroxyinosine. When using a sugar protected form of 1-hydroxy-2’-deoxyinosine 11, UV irradiation
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y isformation perf med in H,O on unprotecied 5 and 6 gave
and 2 in 40 and 42 % yield, respectively. In addition we have demonstrated the feasibility of the
desired conversion of inosine into xanthosine by a photochemical oxidation of 2-¢

so far not investigated, may be a useful entry to several nucieoside base transformations.
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