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Enrenberg et. all nave 1solated mebularine from Asaricus
(Clitooybe) nebularis Batsch. Later, IsoncZet. al. have
deteoted it as a metaboltie product of a streptomycete.

The compound shows a strong activity against mouse Sarcoma 180
and mycobacteria, The structure has been determined as 9-f-D-

3 and confirmed by synthesis’

N I. B=H, purine
N
k&) II. Be2',3!,5'=tri-0-acetyl-p=D=
N ribefuranosyl

III. Bef=D-ribefurancosyl, nebularine

B'
1 I. R'=H, purine
m IV. R'=2',3',5'«tri-O-acetyl-D-
X N ribofuranosyl

V. R'aD-ribofuranocsyl, 7-isonebularine

ribofuranosylpurine

The synthesis by Brown et, ll.bprinaipally rests on Davoll-
Lowy method and the yleld 1s reported te be 3 % starting from
the chloromerourl oomplex of purine and 2', 3', 5'.tri-O-
acetyl-D=ribofuranosyl chloride. In another synthesis described
by PFox et, u1.5, the over-all yleld is caloculated to
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be 32% starting from inosine.

Recently, we have shown that the catalytic effect of bis-
(p-nitrophenyl) hydrogen phospgate is superior fhln known
catalysts for fusion procedure which has been exploited for
nucleoside synthosisé. Utilizing this catalyst for the fusion
of purine (I) with tetra-o-acetyl—D—riforuranose, we have
synthesized 2', 3', 5'-tri-O-acetylnebularine (II) and 7-(2',
3', 5'=-tri-O-acetyl-D-ribofuranosyl)-purine (IV) in quantita-
tive yield, Removal of the acetyl groups from (II) and (IV)
has furnished nebularine (III) and 7-D-ribofuranosylpurine(?-
isonebularine, V), respectively. This seems to be the first
example of simultaneous production of both 7« and 9=f«D-
nﬁoleoaides by the fusion method., We wish to report this
facile synthesis of nebularine and 7-isonebularine.

Purine and tetra~O-acetyl-D-ribofuranocse were made by the
methods described by earlier workers?'e.

Finely pulverized mixture of 2g, of purine7 and 4.1g, of
tetra-0-acetyl-B-D-ribofuranose’ was fused at 1700-180°,

To the mixture was added 200mg, of anhydrous bis-(p-nitro-
phenyl) hydrogen phosphate and mixed well, The mixture was
kepf at 170%-180° for 15 min. urder reduced pressure by water
pump. The reaction product was sxtracted with chloroform.
‘The chloroform layer was washed with water, dried, and then
evaporated to dryneas yielding 5.2gz. of oill. The product was
dissolved in ethylacetate, poured into the top of the silicic
acld column, 3 om, 1, d., and 49 em, in length, packed with
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silicic acid (100 mesh, Mallinckrodt), and then eluted with-
ethylacetate. The eluates were collected by fractlon collec-
tor. Measuring optical densitles of the eluates at 260 mp,
the chromatogram involving three peaks was obtained, From the
fractions corresponding to the first peak, 0.6g. of unreacted
sugar was recovered, PFrom the fractions corresponding to the
second peak, 2.09g (yleld 70%, calculated from the reacted
sugar) of II was obtained as oll, From the third fractions,
0.60g. (yield 20%, based on reacted sugar) of IV was obtalned
as oil,

Removal of the acetyl groups from 1,7g of II in 70 ml., of
methanolic ammonia and recrystallization from ethanol afforded
886 mg. of III in 79% yield, as colorless needle, m.p. 182-183°
(Reported: 181-18207s%s, 180-181¢2), [a]D35-b6.8° (c.,2, water)
Reported3: [a]§5-47.5° (C., 2, water))

x Ha0 2?'2.5 m (€, 7, 020); A ﬁ;ﬁ"l 262,8 mp (5, 900);

A PH 918 2630 ms (7, 110) (Reported: A 120 263 mw?;
A OINECL  pgp g2, o O/IN-NBOK 545 py2)

Anal. Caled. for CyoH,,0N,:C, 47.625 H, 4.80; N, 22.22

Found, c, 47.67; H, 4,87; N, 22.37
Upon admixture wlth natural nebularlag, the compound

showed no depression of melting point, The o,r.d., curve was

+ Borate buffer, pH 9.18%0.02(at 25°), was used. ° .
#»» The authors express thelr gratitude to Dr., S. Suzukl, of the
Institute of Physical and Chemical Research, Tokyo, for

providing us with the sample of natural nebularine,
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negative plane in the range of 300-700 mp. The n.m.r, specstrum
is shown in Fig. I. The infrared spectrum was superimposable
with that of natural nebularine.

Similarly, deacetylation of 298 mg, of IV and recrystalli-
zation from ethanol gave 167 mg, (85%) of V, as colorless
needles. m.p. 18#.5-185-,(u]38-37.8-(c.. water), A S0 264.0 ms

(7,480)5 A 3-H°1 258 .0 ma(6,900)5 A BE 9-18 265.0 mu(7,300),

The ultraviolet spectra were similar to that of 7-methyl-
purine9 among the spectra of 3=, 7=, and 9=methylpurines

10

(e.g. 3-methylpurine : A :Exl 268 mp(6,600)s A 35111 275 mp

(6,050) 7-methylpurine’: A PH 0-23 257 5 me(6,710);

pH 0.62

A .25 9.15 266.5 mw(8,140) 9-nethylpu:1n99: A pax

262.5 me(5,870); & BH 850 264 my(7 500,

though spectral data of lemethylpurine did not available,
This seens to be indicative of 7-substitution, and the
structure of 7-D-ribofuranosylpurine is tentatively assigned
to this compound,
Anal. Caled. Por C,oH,,04N;3 C, 47,623 H, 4,803 N, 22,22
C, 47.593 H, 4.83; N, 22,21
On admixture with III, the compound showed depression of
melting point, The o.r.d, curve was negative plane in the
range deacribed above, The n.m.r. spectra of this compound
will be dlscussed fully together with that of nebularine in

separate paper,
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