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During the course of studies on the biosyn-
thesis of blasticidin S, a nucleoside antibiotic,
SEToh.® isolated a number of intermediate
nucleosides, pentopyranines A~F, from the
fermentation broth of Streptomyces griseochro-
mogenes. The structures of pentopyranine A
and C® were later confirmed by the total syn-
theses*:®. The structures of pentopyranine E
and F were established® as 1-(a-L-arabinopyr-
anosyl)cytosine and 1-(3-D-xylopyranosyl)cyto-
sine, respectively, by direct comparison to
known® nucleosides.

Very recently, two new nucleosidic products,
pentopyranic acid (I)” and blasticidin H (I1a)®
were isolated from the culture broth of S.
griseochromogenes. The latter product is consi-
dered to be an immediate biogenetic precursor of
blasticidin S. Pentopyranamine D, the nucleo-
side moiety of blasticidin H, was obtained by
hydrolysis and assigned the structure IIb.® The
isolation of these new nucleosides enabled
SETO et al.” to propose a biosynthetic pathway
of the important nucleoside antibiotic, blastici-
din S.

We report herein the synthesis of 1-(3-b-
glucopyranosyluronic acid)cytosine which has
now been shown” to be identical with the natural

product, pentopyranic acid (I). The synthesis
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of T was achieved by condensation of methyl
tetra-O-acetyl-$-D-glucopyranuronate (III) and
bis(trimethylsilyl)-N-acetylcytosine by application
of the procedure of NIEDBALLA and VORBRUG-
GEN® to afford the protected nucleoside (IV).
Acid hydrolysis of IV afforded I.

We had also synthesized 1-(4-amino-3,4-di-
deoxy-B-D-ribohexopyranosyluronic acid)cytosine
(Iftb) in the course of synthetic studies on
nucleoside antibiotics, gougerotin®'® and bla-
sticidin  S*¢~1©

synthesis of IIb and its identity with pentopyr-

and their analogs'’™*®. The

anamine D will be described elsewhere.

Experimental

N#-Acetyl-1-(methyl tri-O-acetyl-5-p-glucopyr-
anosyluronate)cytosine (IV)

A mixture of N-acetylcytosine (3.06g, 0.02
mol) and ammonium sulfate (3 mg) in hexa-
methyldisilazane (30 ml) was stirred and heated
to reflux. When the reaction mixture became
clear (2.5 hours), it was allowed to cool to
room temperature. The excess hexamethyl-
disilazane was removed by evaporation using a
mechanical vacuum pump. The residue was
dissolved in 1,2-dichloroethane (100 ml) and
added to a solution of methyl tetra-O-acetyl-f-
D-glucopyranuronate?”? (III) (7.0 g, 0.019 mol)
in 1,2-dichloroethane (50 ml). To the stirred
solution was added SnCl, (5 ml) and the mixture
was stirred overnight at room temperature and
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then heated to reflux for 1 hour. The mixture
was allowed to cool to room temperature and
then poured into saturated sodium hydrogen
carbonate solution (250 ml). When the froth-
ing ceased, the suspension was filtered through
a Celite pad which was then thoroughly washed
with dichloromethane. The organic layer was
separated, washed with water (250 m! x2), dried
(sodium sulfate), and evaporated to dryness.
The residue was triturated with acetone (50 ml).
The protected nucleoside (IV) (1.2 g) crystallized
out as fine needles, mp 188~191°C.

Anal. Calcd. for CjH,sN;0y,:  C, 48.61;
H, 4.94; N, 8.95.
Found: C, 48.48;

H; 5.17; N; 9:05.

From the mother liquor more nucleoside IV
crystallized out, which was recrystallized from
ethanol (420 mg, mp 188~191°C).

1-(B-D - Glucopyranosyluronic acid)cytosine
[Pentopyranic Acid (I)]

The protected nucleoside (IV, 940 mg, 2 mmol)
was dissolved in methanol saturated with HCI
(10 ml). The mixture, after standing at room
temperature for 1 hour was evaporated to dry-
ness. The residue was dissolved in 6 N HCI
(10 ml) and the solution was refluxed for 20
minutes, and then evaporated to dryness. The
residue was dissolved in water (~10ml) and
the solution was passed through a column of
Amberlite IR 45 (OH™) (~35ml, 10x3 cm,
diam). The column was washed with water
until the eluent exhibited no UV absorption.
The UV absorbing fractions were combined
and evaporated to dryness to a solid residue
which was crystallized from water to give
colorless crystals (362 mg, 639%), mp 215~
230°C (with browning), 238~240°C (eff).

Anal. Caled. for C;0H;3N;0;-2H,0: C, 37.16;
H, 5.30;
N, 13.00.
C; 37.32;
H, 5.23;
N, 13.09.

For the identity of this sample with pento-
pyranic acid, see ref. 7.

Found:
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