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SYNTHESIS OF ADENINE 8,2'~CYCLONUCLEOSIDES USING DIPHENYL CARBONATE
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Synthesis of a nutber of purine 8~-cyclonucleosides via arylsulfonyl intermediates was
reported (1). Recently, Ogilvie and Slotin (2) showed that cyclic carbonate of 8-bromoade-
nosine could be cyclized to 8,2'-anhydro-8-mercapto-9-f-D-arabinofurancsyladenine (IIIa).
However, they failed (3) to obtain 8,2'-O-cyclonucleoside (IIIb) from cyclocarbonate of
8-oxyadencsine (IIb). In this paper we describe a versatile method for the synthesis of
8,2'-cyclonuclecsides having S-(IIIa) and O-anhydro bonds (TIIb) from 8-mercapto-(Ia) and
B-oxyadenosine (Ib) using diphenyl carbonate as cyclizing reagent.

8-Mercaptoadenosine (4) (Ia) (400 mg, 1.33 mmole) was heated at 150° for 30 min in DMF
(1.5 ml) with diphenyl carbonate (5) (370 mg, 1.73 mmwle) and sodium bicarbonate (15 mg).
Resulting cyclonucleoside (IIIa) was easily obtained by precipitation in ether and recxy-
stallization from methanol. Yield was 285 mg (79%). This sample (m.p. 238-240°;
wv: A Box 278.5 nm, A 22 277 o, X Bk 278 rmy N (60 mitz, ™ intemal standard):
8.01 ppm (S,H-2), 6.43 ppm (4,H-1'); PPC (6): RE(A) 0.10, RE(B) 0.56, RE(C) 0.52) was com-
pletely identical with an authentic specimen of 8,2'-S-cycloadenosine (7). The present me-
thod is far more convenient than that described by Ogilvie (2) especially for large scale
synthesis.

8-Oxyadenosine (7) (Ib) (283 mg, 1 mmole) was analogously treated in DMF (2 ml) with
diphenyl carbonate (320 mg, 1.5 mmole) and sodium bicarbonate (6 mg}. Heating of the mix-
ture at 150-155° for 1 hr and precipitation as described above, followed by treatment with
Nl-l3-nethanol overnight, gave cyclonucleosides as white powder. Purification of this mate-
rial by Dowex 1x2 (bicarbonate form) colum chramatography gave 750 0D, 4 units of cyclo-
nucleosides. Recrystallization from water gave two conmpounds, 8,2'-O-cyclonucleoside
(IIIb) (yield 2.5%) and 8,5'-anhydro-8-oxy-9-f-D-ribofuranosyladenine (8) (IVl in a ratio
of 7:1. Compound IITb (UV: )»%;x 260.5 nm, 280 (sh), A H&R 258 nm, 2 Sy 250 nmy pPC:
RE(C) 0.46, RE(D) 0.47, RE(E) 0.15) and IV (UV: )\.#g.x 261 nm, 7\:%@9 262, K%-c 261;
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PPC: RE(C) 0.44, RE(D) 0.47, RE(E) 0.17; Paper electrophoresis in borate buffer: Ra 1.0)
were identical with authentic samples, respectively. Occurrence of IV may be explained by
a migration of carbonate to 5'-position or fram the dinuclecside 5',5'-carbonate as pre-
viously reported by Hampton (4).

Thus, it was confirmed that 8,2'~0- as well as -S—cyclonucleoside could be synthesized

from 8-substituted adenosines by the cyclocarbonate method.
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