
328 THE JOURNAL OF ANTIBIOTICS MAY 1971

ANTIMETABOLITES PRODUCED
BY MICROORGANISMS. IIP'2)

2-AMINOPURINE-6-THIOL
(THIOGUANINE)

Sir:

In the course of investigations into anti-

metabolites produced by microorganisms,1'2)
we detected a substance in the fermentation
broth of an unidentified pseudomonad* that
inhibited the growth of Escherichia colt in
a minimal agar medium3). This inhibition
did not occur when either adenine or
guanine was present in the assay medium.
Antimetabolite production was carried out
in a medium containing (in g/liter) : glucose,
10 ; yeast extract(Difco), 2 ; asparagine, 0.5 ;

and K2HPO4, 0.5. The pH was maintained
at 6.6+0.2 by the addition of 5N NaOH.
The fermentation, carried out at 28°C in

an aerated stirred fermentor, was harvested
at 32 hours.

The active substance was adsorbed from
350gal. (ca. 1,325 liters) of filtered broth

(antimetabolite concentration, 4 mg/liter)
å onto a 50-liter column of Dowex 50WX4
resin, 50~100 mesh in the H+ form and

eluted with 10 % aqueous pyridine solution.
After concentration of the eluate at reduced
pressure the antimetabolite was adsorbed

onto 30g Norite A mixed with 30g Celite
analytical filter aid. The charcoal was

washed with pyridine and the activity was
-eluted with 4 liters benzene- methanol (1 : 1,
v/v). The eluate was evaporated at reduced
pressure to give a 3g residue which was
triturated with 100ml 0.1N HC1. The
insoluble residue, 600 mg, was separated
by filtration and then dissolved in 250 ml
boiling methanol-0.1 M aqueous solution
à"of HC1 (1:1, v/v). During evaporation at
reduced pressure to a small volume (25 ml),
380 mg of crystalline material separated.
After two recrystallizations from methanol -
0.1 M aqueous HC1 (4: 1, v/v), the material
was converted to the base by addition of
200ju\ pyridine to a solution of 220mg
hydrochloride salt in 40 ml boiling water.
After recrystallization from 150 ml water,

light yellow needles were obtained : Anal.
calcd for C5H5N5S: C 35.92, H 3.01, N
41.89, S 19.18. Found: C 35.69, H 3.03,
N 41.85, S 18.31, 18.01. The infrared and
ultraviolet spectra of the substance were
identical to those of synthetic 2-amino-
purine-6-thiol (thioguanine)4), an antileu-
kemia drug. This is the first report of the
natural occurrence of this compound.

Since purine analogs usually occur in
nature as nucleosides and since the deoxy-
nucleoside in particular would not have
survived the cation-exchange step in the

purification procedure, an alternative milder
procedure was devised to determine whether
either of the nucleosides were present in

the broth. A small scale fermentation broth
was filtered and treated with charcoal as

described above. Solids obtained by evapora-
tion of the benzene-methanol eluate were
then chromatographed on a Bio-Rad cellulose
MXcolumn developed with water. Active
fractions were then subjected to thin-layer
chromatography using several solvent sys-
tems^. Neither of the nucleosides was
present within the limits of detection by
bioautography and ultraviolet light absorp-
tion. A control experiment proved the
nucleosides would have been recovered by
this procedure.
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* Pseudomonas sp. GH. (HLR 186B) kindly supplied by Prof. J.B. Neilands, Department of
Biochemistry, University of California, Berkeley, Calif., U.S.A.
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