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The isolation of three crystalline antibiotics
from three different streptomyces species
was reported from this laboratory? in 1951.
These compounds, referred to as X-206, X-
464 and X-537A, exhibited similar biological
activity but most unusual was the fact that
their alkali metal salts were soluble in such
non-polar solvents as benzene and petroleum
ether and virtually insoluble in water. At
the same time, the isolation of nigericin?,
a compound with similar biological and
chemical properties, was disclosed. Recently,
we have been re-examining these compounds
in an attempt to elucidate their structures.
While this work was in progress, two simul-
taneous publications®* based on X-ray
crystallography indicated identical structural
formulas for nigericin and polyetherin A.
On the basis of the published data, the
identity of these two compounds was not
firmly established since there could be dif-
ferences in the stereochemistry. Larpy®
had also reported that Gorman had shown
that nigericin and X-464 were identical;
however, in a subsequent publication, Gor-
MmaN® indicated only that the two samples
could not be separated by paper chromato-
graphy. Suoj et al.” compared polyetherin
A with nigericin and X-464 and found them
to be different. We now wish to present
conclusive evidence that nigericin and poly-
etherin A are the same and are also identical
with antibiotic X-464. Since the earliest
name assigned in the literature was nigericin,
it is proposed that this name be retained in
future publications.

Thin-layer chromatography of the original
sample of X-464" showed the presence of a
more polar impurity. This biologically
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active impurity was also observed in samples
of the sodium salt of nigericin but not in
a polyetherin sample. Recrystallization of
X-464 from a mixture of methylene chloride
and hexane gave one spot material of [a]¥
+35.2° (¢, 0.9, chloroform) and [a]f +9.21°
(¢, 1.03, methanol) both in good agreement
with the values reported for polyetherin A"
and identical within experimental error with
values obtained on a sample of nigericin
(free acid). Similarly, the sodium salts of
all three samples had [a]¥ +7.8° (¢, 1.05,
methanol).

The infrared spectra of the sodium salts
and the free acids of the three samples in
chloroform solution were identical and in
good agreement with the published spectra
of polyetherin A.

Determination of the optical rotatory
dispersion of X-464 sodium salt in methanol
showed a positive Corron effect with a peak
at [(]s4+3660° and a trough at [¢]s +
3120°. The free acid showed no Cotton
effect at wavelengths higher than 190 mg.
Samples of all three antibiotics, as the sodium
salts, exhibited the same Cotton effect,
within the limits of the experimental method.
Therefore, nigericin and polyetherin A both
have the same molecular structure, from
X-ray crystallography, and the same con-
figuration, from ORD measurements.

A molecular weight determination by
osmometry in chloroform on X-464 (free
acid) gave a value of 711+14, in good
agreement with the calculated value of 724.
The free acid was unsuitable for molecular
weight determination by mass spectrometry
because of extensive thermal decomposition
under the experimental conditions. Howeve:,
both the Na* and K* salts gave molecular
ions (m/e=746 and 763 respectively) although
these salts showed some decomposition. Simi-
lar fragmentation patterns were obtained
with the corresponding salts prepared from
samples of nigericin and polyetherin A. The
small differences in the spectra can be caused
by concomitant decomposition. Mass spectra
of the Na* and K* salts of the three anti-
biotic samples also showed a minor peak at
(M+23)* and (M+39)* respectively suggest-
ing the presence of ions in which the anti-
biotic is associated with two metal atoms.
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These ions may be formed in the mass
spectrometer and may have no corresponding
species in the solid state. Further, the Na*
salt of a monoacetyl derivative of X-464*
also gave a molecular ion, (m/e=788) and
showed less thermal decomposition in the
mass spectrometer than the antibiotic salts,
probably due to greater volatility.  The
highest peak observed in the mass spectrum
of the methyl ester of X-464 and nigericin
was at m/e=720, correspending to (M—
H,O)*. This is contrary to the observation
that polyetherin A methyl ester gives a
molecular ion on electron impact?.

We are indebted to Mr. Harnep of Commercial
Solvents Corporation for a sample of nigericin
sodium salt and to Nippon Roche, K. K. (Japan)
for a sample of polyetherin A.

References

1) BerceEer, J.; A.I RacuuiN, W. E. Scort, L.
H. SterxBacH & M. W. GorpBERG : The
isolation of three new crystalline antibiotics
from Streptomyces. J. Am. Chem. Soc. 73 :
5295~5298, 1951

2) Harnep, R. L.; P. H. Hioy, C. J. CoruM &
K. L. Jones : Nigericin. A new crystalline

THE JOURNAL OF ANTIBIOTICS

385

antibiotic from an unidentified Streptomyces.
Antibiot. & Chemoth. 1 : 594~596, 1951

3) Srteinravr, L. K.; M. PinkerTOon & J. W.
CuamBERLIN : The structure of nigericin.
Biochem. Biophys. Res. Commun. 33 : 29~
31, 1968

4) Kusota, T.; S. Marsurani, M. Surro & H.
Kovama : The structure of polyetherin A.
Chem. Commun. 1968-23 : 1541~1543, 1968

5) Larpy, H. A.; S. N. GrRavexn & S. ESTRADA-
O : Specific induction and inhibition of cation
and anion transport in mitochondria. Fede-
ration Proc. 26 : 1355~1360, 1967

6) Gorman, M.; J. W. CuamBeruiN & R. L.
Hawmiuwn : Monensin, a new biologically active
compound. V. Compounds related to monen-
sin. Antimicr. Agents & Chemoth. 1967 :
363~368, 1968

7) Suout, J.; S. Kozukr, S. Marsurant, T. Kugo-
Ta, H. Nisammura, M. Mavama, K. Maro-
KAWA, Y. Tanaka, N. SHIMAOKA & H. OTSUKA :
Studies on polyetherin A. I. Isolation and
characterization. J. Antibiotics 21 : 402~
409, 1968

The identity of nigericin and polyetherin A was
also reported by S. Marsurant and T. Kusora at
the 22nd Meeting of the Japan Chemical Society
held on April 5, 1969 in Tokyo (Abstract paper,
Part III, page 1897). (Editor)

* Crystallized from hexane as colorless. plates, m. p. 240~250° dec.

Anal. Caled. for CyHg0;9Na

(788.9) : C 63.94, H 8.81, Na 2.91; Found : C 63.65, H 8.72, Na 2.88; [a]}’ +3.2 (¢ 0.9, methanol),

[2]% 48.6 (¢ 1.0, chloroform).



