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It is of considerable interest to synthesize aminonucleosides in relation
to antibiotics such as puromycin.l Recently Nakanishi et al.2 found an anti=-
biotic (Ia, R'=H} having antibacterial and anticancer activities from the cul-
ture broth of Aercbacter sp. KY 307]1 and elucidated its structure as 2'-amino-
2'-deoxyguanosine, which is the first natural nucleoside having the 2'~-amino-
ribose structure. We attempted, therefore, to synthesize 2'-aminonucleosides
starting from the naturally occurring adenosine and guanosine via cyclonucleo-
sides.>

We first investigated the reaction of 2'-O-methanesulfonyl-9-f-D-arabino-
furanosyladenine, which could be obtained from 8,2'—anhydro—S—oxy—9—6—D—ara—
binofuranosyladenine4, with sodium azide in DMF. However, the reaction pro-
ceeded through 2',3'-riboepoxide as Robins et al.5 reported and gave a xylosyl
type compound. We then introduced non-participating tetrahydropyranyl groups
to §,2'-0O-cycloadenosine (IIb, R=H) by the reaction with 2,3-dihydropyrane in
the presence of p-tpluenesulfonic acid at 4° overnight. The compound IIb (R=
tetrahydropyranyl) was obtained as crystals6 of m.p. 184-186° in a yield of 59
$. IIb (R=Thp) was then heated with hydrogen sulfide in pyridine at 110° for
10 hrs as reported earlier.7 3',5'—D—O—tetrahydropyranyl-8-mercapto-9-§-D-
arabinofuranosyladenine (IIIb, R=Thp) was obtained as amorphous powder, which
was subjected to dethiolation reaction using Raney nickel as catalyst. After

refluxing for 2 hrs UV absorption changed from Xﬁggﬂ305 nm to 260 nm. Di-O-
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Tetrahydropyranyl-arabinosyladenine (IVh, R=Thp) was obtained as a caramel in
an overall yield of 95% from IIb (R=Thp). The compound IVb (R=Thp) was then
mesylated as usual to give 3',5'-di-O-tetrahydropyranyl=-2'-0O-mesylarabinosyl-

adenine (Vb, R=Thp) in a yield of 71%. The structure of this compound was con-

;E(E tOH H12 KBr

firmed by uv ( AR 259 nm, A RY% 256 nm, A BE%2 258 nm), 1R (/ KBE 1180 cm )

and mass spectrometry (M+ =513). The compound Vb was then heated with sodium

azide in DMF at 150° for 7.5 hrs. A compound (VIb, R=Thp) having UV (A%gﬁEtOH

259 nm) and IR spectra (1)%2% 2100 cm—l) was obtained in a yield of 47%. De-

protection of this compound with acetic acid gave 2'~azido-2'-deoxyadenosine

(Vib, R=H) having m.p. 221—222.5DS in a yield of 57%. The compound VIb (R=H)

ahowed UV[ A BSRETOH 559 nm (515,100), AREZ 257 (15,100), A BEX? 259 (15,200)7,

IR () KBE 2110 em™!) and PMR spectrum [§ 8.33 (s, 1H, h-8), 8.11 (s, 1H, H-2),

7.28 (br, 2H, NG-H), 6.04 (4, 1H, H-1', J =5.5 Hz), 5.97 (&, 1H, 3'-0OH),

=6.0 Hz)]. Cl3-NMR spectro-

1'-2'H
5.24 (t, 1H, 5'-OH), 4.60 (m, 2H, H-5', Joip o1 _oy
scopy showed that 2'-C signal shifted as large as 9 ppm relative to that of ade-
nosine due to magnetic anisotropy of 2'~azido group. This sample showed the
same Rf values [Rf(A)9 0.68, Rf(B) 0.83] with those reported by Mengel et al.10
Finally, the compound VIb (R=H) was hydrogenated over palladium charcoal as
catalyst to give 2'-amino-2'-deoxyadenosine (Ib}, m.p. 197-198°, in a yield of
76%. Although this m.p. was higher by 6-7° than that of Mengel,10 it was the
same with that reported by Wolfromll. The compound (Ib) showed UV absorption
spectra [ A B2® 259.5 nm (& 14,800), ARS% 256.5 (14,900), ARE%? 259.5 (14,600)]
and Rf values [Rf(B) 0.57, REf(C) 0.42], which were the same with a sample of
Mengel.lo
In order to synthesize 2'-amino-2'-deoxyguanosine, the same type of re-

actions were applied to 8,2'—anhydro—S—oxy—Q-%-D-arabinofuranosylguanine4(IIa,
=H). Thue the compound IIa(R=H) was transformed to 3',5',N2—triacety1—ara—
binofuanosylguanine (IVa, R=Ac) in an overall yield of 55%. This compound had
m.p. 147-149° and the structure was elucidated from its UV (A fa§EtoH 257, 294
nm) and NMR spectra. The compound IVa (R=Ac) was then mesylated to give com-

pound Va (R=Ac) and the protecting groups were altered to the non-participating

Thp group by a series of reactions. N2,3',5‘—Di—O-tetrahydropyranyl-2'—O-mesyl—
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arabinofuranosylguanine (Va, R=Thp) was obtained in an overall yield of 36% and

KBr

showed UV [A 3% %255, 275(sh) nm] and IR bands (V KBE 1180 em 1) as expected.

When the compound Va (R=Thp) was heated with sodium azide in acetamide at 210°

for 10 min, a compound (VIa, R=Thp) having UV spectrum [K

nm; A RE% 256, 280(sh); A BB%X® 264] and TR bands (V SB% 2100 cm

in a yield of 18%.

50§EtOH

252, 275(sh)

) was obtained
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The compound VIa (R=Thp) was treated with acetic acid to remove Thp groups
and 2'-azido-2'-deoxyguanosine (VIa, R=H) , m.p. 185-192° (decomp. at 230°), was
obtained in ayield of 40%. The compound VIa (R=H) was then hydrogenated over
palladium charcoal to give 2'-amino-2'-deoxyguanosine (Ia) as a crystalline
compound having m.p. 250-252° in ayield of 65%. This sample showed UV spectrum
[ 22 252, 275(sh) nm; ARHE 256, 280(sh); ARH%% 256, 268] and Rf values [Rf(B)
0.25, Rf(C) 0.28, Rf(D) 0.51]1, which were identical with an authentic sample of
2'-amino-2"'~-deoxyguanosine of Nakanishi et al.? Thus the structure of the anti-
biotic 2'-amino-2'-deoxyguanosine was synthetically confirmed.

The present method prowides a new route to synthesize 2'-substituted purine
nucleosides and a variety of their phosphates as well as polynucleotides are
being synthesized in our laboratory.

ACKNOWLEDGEMENT

Authors are gratefully indebted to Drs Rolf Mengel of Universitit Konstanz
and Toshihide Nakanishi of Kyowa Fermentation Co. for the gifts of authentic
samples. This work was supported by a Grant-in-Aid for Scientific Research
from the Ministry of Education, to which our thanks are due.

REFERENCES
1. R. J. Suhadolnik, "Nucleoside Antibiotics", Wiley-Interscience, New York,

p. 3 (1970).
2. T. Nakanishi, F. Tomita and T. Suzuki, Agr. Biol. Chem., 38, 2465 (1974).
3. M. Ikehara, Accounts of Chem. Res., 2, 47 (1969) and subsequent papers.
4., M. Ikehararand T. Maruyama, Tetrahedron, 31, 1363 (1975).
5. M. J. Robins, Y. Fouron and R. Mengel, J. Org. Chem., 39, 1564 (1974).
6. All crystalline compounds gave satisfactory elemental analysis values.
7. M. Ikehara and Y. Ogiso, Tetrahedron, 28, 3695 (1972).

10 was 205°.

8. The m.p. reported by Mengel and Wiedner

9. Solvent for paper chromatogrphy: A, n-butanol-water (84 : 16); B, i-pro-
panol-conc. ammonia-water (7 : 1 : 2); C, n-butanol-acetic acid-water (5
2 : 3); D, ethanol-1M ammonium acetate (75 : 30).

10. R. Mengel and H. Wiedner, Chem. Ber., 109, 433 (1976) .

11. M. L. Wolfrom and M. W. Winkley, J. Org. Chem., 32, 1823 (1967} .



