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Xanthomycin A 
WHILE studying the antibacterial products of a 

species of Streptomyces (N.C.LB. 8697) sent by 
Dr. R. Green from Malaya, we have isolated an 
orange-red coloured basic substance which is very 
active against a variety of bacteria and is highly 
toxic to mice. The antibiotic was extracted from 
the culture fluid into chloroform, at pH 6, and 
re-extracted into water at pH 2, or extracted into 
trichloroethylene, at pH 8 '5, and re-extracted into 
water at pH 3 ·5. It was purified by counter-current 
distribution in a solvent system consisting of tri
chloroethylene and 0·1 M sodium citrate buffer, 
pH 5 ·95. In this system its partition coefficient, K 
(= concentration in trichloroethylene/concentration 
in water), was 0·98. The purified product yielded a 
crystalline hydrochloride, reineckate and picrate. 
The behaviour of this antibiotic suggests that it is 
identical with, or very closely related to, xanthomycin 
A -a substance which has been isolated from species 
of Streptomyces\ and stated to have quinonoid 
properties'. We wish to record, however, that it is a 
stronger base than xanthomycin A has been reported 
to be and that it yields two simple bases on hydrolysis 
which have not been described as degradation pro
ducts of xanthomycin A. 

A number of properties of the antibiotic from the 
Malayan Streptomyces were similar to (and in some 
cases virtually indistinguishable from) those reported 
for xanthomycin A. The hydrochloride of the anti
biotic ([oeJ'J' + 100, in water) had an equivalent weight 
of approximately 540 and gave analytical data which 
were not inconsistent with the molecular formula 
C23H2D-31N .07,2HCl. It showed an ultra-violet 
absorption spectrum with a maximum at 265 m(k 
(E(I per cent, 1 cm.) 180) and an infra-red spectrum 
that was almost identical with one published by 
Rao and Peterson'. The partition coefficient of the 
antibiotic in the system chloroform-O'I M sodium 
citrate buffer, pH 4 ·2, was close to unity. The free 
base, obtained from an aqueous solution at pH 6 by 
extraction with chloroform, yielded a product on 
evaporation of the solvent which showed absorption 
maxima at 288 and 455 m[L. On paper chromato
grams run with n-butanol containing 1 per cent by 
volume of normal hydrochloric acid, the antibiotic 
behaved as though it could exist in two forms, with 
RF values of 0 and 1·0 respectively, which were 
interconvertible. 

A concentration of 0 ·002 [Lgm./ml. of the antibiotic 
inhibited the growth of Staph. aureus (N.C.T.C. 6571) 
in meat broth, and a dose of 30 [Lgm., given intra
venously, proved lethal to a 20-gm. mouse within 
three days (Florey, H. W., unpublished experiments). 
These values appear to be of the same order as the 
corresponding values reported for xanthomycin A. 

Xanthomycin A has been reported to contain two 
weakly basic groups with pK values of 2·0 and 4·5. 
Electrometric titration revealed that the antibiotic 
from the Malayan Streptomyces contains basic groups 
with pK values of 3·0 and 7·3 respectively. Below 
pH 9 the titration is reversible. Above pH 11 the 
antibiotic undergoes a rapid irreversible change, 
resulting in loss of activity, the virtual disappearance 
of the group with pK 7 '3, and the appearance of 
groups with pK values of about 9·7 and 4·7 
respectively. The presence of a group with pK 7·3 
in the antibiotic is consistent with the fact that it 
migrates as a base during ionophoresis on paper in 
collidine acetate buffer at pH 7'0', and that its 

partition coefficient in a trichloroethylene-water 
system increases rapidly as the pH of the aqueous 
phase is raised from 6 to 8. The fact that it is largely 
extracted by chloroform, like xanthomycin A, from 
an aqueous solution at pH 6, can be attributed to 
the very high partition coefficient of the free base in 
fa.vour of the chloroform phase. 

The antibiotic gives only a poor ninhydrin reaction, 
but yields two ninhydrin-positive bases on treatment 
with 6 N hydrochloric acid at 105 0 for twenty hours. 
The first base is highly volatile and is indistinguish
able from methylamine when subjected to iono
phoresis on paper, at pH 7 '0, or to chromatography 
on paper in butanol-acetic acid'. The second base 
is less volatile and is oxidized by periodate to yield 
ammonia. It is easily recovered from hydrolysates, 
together with the first, by azeotropic distillation 
with tolueneS. When subjected to ionophoresis on 
paper at pH 7, or to chromatography on papers 
developed with butanol-acetic acid or butanol
pyridine-waterS, it is indistinguishable from ethanol
amine. Quantitative studies7 have shown that nearly 
ono mole of the first base and two moles of the 
second are liberated from one mole of the antibiotic. 

Hydrogenation of the antIbiotic in the presence of 
palladium on charcoal resulted in the uptake of nearly 
three moles of hydrogen. No ethanolamine was 
detected after hydrolysis of the product of hydro
genation. This suggests that the ethanolamine is 
not joined to the rest of the molecule by either a 
normal amide or ester linkage alone, or by both types 
of linkage. The infra-red spectrum of the antibiotic 
shows no band corresponding to the CO of a normal 
ester grouping, but bands at 6 '03[L, 8 '70[L, 8 ·98(k 
and 9·13[L. It is of interest that bands in the region 
of 8'70[L, 8'98(k and 9·13[L have been reported to 
be shown by simple oxazolidines and a band in the 
region of 6 ·03[L by the corresponding Schiff's bases'. 

We are indebted to the Medical Research Council's 
Antibiotics Research Station, Clevedon, for supplies 
of culture fluid and concentrates of the antibiotic. 
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Effects of Adenosine Triphosphate and 
Metals upon an Electron Transport 

System in Mitochondria 
IN the course of studies on oxidative phosphoryla

tion coupled with the succinoxidase system of rat
liver mitochondria, it was found that adenosine 
triphosphate, alone and with certain metals, sig
nificantly accelerated reduction of triphenyltetra
zolium chloride to triphenylformazan. 

Mitochondria were isolated from rat livers by 
homogenization in 8·5 per cent sucrose and coagula
tion with 0·15 M potassium chloride1• The reaction 
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