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In the course of screening actinomycetes for novel
antimicrobial substances, a new strain of Strepto-
myces sp. was found to produce a new polyether
antibiotic, CP-96,797 (1). This paper describes the

isolation, properties and structure of 1, which is
related to K-41A1}.

The 100-liter fermentation of Streptomyces sp.
ATCC 55028 and isolation of crude 1-Na as an

ethyl acetate soluble oil were carried out in a manner
described elsewhere2). This material was purified by
HPLC on a silica gel column using methylene
chloride - ethanol (3 : 2). The eluates were examined
by TLC on silica gel plates developed with
chloroform- 2-propanol (19 : 1), then sprayed with
3% vanillin dissolved in ethanol - phosphoric acid
(3 : 1). Upon heating to 80°C the polyether antibiotic
appeared as a pink spot at Rf0.33. Fractions

containing 1-Na were combined and evaporated to
dryness. The crude antibiotic was taken up in

chloroform, extracted with dilute phosphoric acid
and then with pH 9.0 phosphate buffer. The organic
phase was dried (Na2SO4), evaporated, and the

residue crystallized from hexane to afford 4.1 g of
1-Na.

The free acid form of 1 was prepared by vigorously
shaking a chloroform solution of 1-Na with an equal

volume ofhydrochloric acid at pH 2 in a separatory
funnel. The phases were separated and the
chloroform layer was washed with water and then
evaporated under vacuum to give 1.

The physico-chemical properties of 1 and 1-Na
are given in Table 1. Spectroscopic data were
consistent with C47H80O17 for free acid 1, and
C47H79O17Na for sodium salt 1-Na. For example,
in the positive FAB-MS,diagnostic cationized mole-
cules m/z 939 (M+Na)+ and 961 (M+2Na-H)+
were detected for 1-Na. Furthermore, 1-Na gave a
base peak at m/z 877, 62 daltons less than the
corresponding metal-adduct molecular ion, which is
commonfor polyethers having a /Miemiketal
carboxylic acid group ((M + Na- CO2 - H2O)+)3).
The 13C, XH and DEPT4) NMR data for 1-Na,
recorded on a Bruker AM-500 spectrometer,
revealed the following groups: CH3 (9), CH2 (9),
CU (5), CH3O (4), O-CH (13), C-O (2), O-CH-O

Table 1. Physico-chemical properties of CP-96,797 free
acid (1) and Na-salt (1-Na).

Property 1 1 -Na
MP (°C) 111-113 193-195

[oc]£5 -6.8° -9.7°

(c 1.0, MeOH)
Empirical C47H80O1 7 C47H79O1 7Na

formula
MW 917.15 939.13

Elemental analysis
Calcd: C 60.ll, H 8.48
Found: C 59.81, H 8.63

IR (KBr) cm"1 3220, 2940, 2880, 3420, 3280, 2980,
2820, 1740 2940, 1620

(-CO2H), 1460, (-CO2Na), 1460,

1380, 1160, 1070, 1360, 1165,
960 1120, 1080

Solubility
Soluble: Organic solvents Organic solvents
Insoluble: H2O H2O
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a Assignments are based on data given in ref 5; no 1H shift values were reported.
b In ppm from TMSin C6D6 solution; number of attached protons are in parentheses.
c In ppm from TMSin C6D6solution.

d 4'-0-Methylamicetose.

Fig. 1. Crystal structure of CP-96,797 Ag-salt (1-Ag).



VOL.45 NO.7 THE JOURNAL OF ANTIBIOTICS

(1), O-C-O (3), and -COONa (1) (Table 2). These
groups accounted for all the hydrogens in 1-Na
except for three exchangeable ones, which were
assumed to be free hydroxy functions on carbons
with 13C shifts at 5C 99.70, 98.86 and 72.43ppm,

based on deuterium induced upfleld shifts observed
in the 13C NMRspectrum of 1-Na. Therefore,
Sc 99.70 and 98.86ppm were assigned to hemiketal
carbons, and Sc 108.28ppmwas assigned to a ketal
carbon by process of elimination.

Using DEPT, COSYand HETCORexperiments
in the manner previously described2) for ionophore
CP-84,657, the spectrum of 1-Na was systematically
assigned (Table 2). From the data obtained for 1-Na,
it was apparent that the structure wasvery similar
to K-41A1}, for which 13C NMRvalues have been
published5). Namely, 1-Na is missing the methoxy
group at C-15. A comparison of the 13C NMRdata
obtained for 1-Na and K-41A Na-salt, both in
benzene-<4 solvent, is given in Table 2. Although
more than 120 polyether ionophores have been

discovered, to our knowledge this is only the second
one found that is closely related to K-41A; the other
is K-41B5). The relative K-41B is also modified at
the C-15 position, but it is substituted with a
4-methylamicetose moiety and is thus a diglycoside
polyether.
The absolute stereochemistry of 1 was determined

by X-ray crystallography using a single crystal of
the silver salt of 1. A computer generated perspective
drawing of 1-Ag (Fig. 1) clearly supports the above
proposed structure of 1 based on analysis of the
spectroscopic data.
Compound1-Na showed good activity against a

numberof Gram-positive bacteria, as well as the
spirochete, Serpulina (Treponema) hyodysenteriae
(the causative agent of swine dysentery), but was
inactive against Gram-negative bacteria. It afforded
anticoccidial activity against Eimeria tenella in

chickens at levels between 60 and 90mg/kg in feed.
Most interestingly, 1-Na demonstrated anthelmintic
ctivity versus Trichostrongylus colubriformis in a
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rat assay by oral administration at 20 mg/kg.

Acknowledgments

The authors are grateful Dr. Y. Kojima, Mr. H.

Maeda, Mr. S. Nishiyama, Mr. T. Sakakibara, Mr. J.
Tone, Mr. K. Tsukuda and Mr. M. Yamada (Pflzer
Central Research, Nagoya) for small scale fermentation
of the culture, which was characterized by Dr. L. H.
Huang. We thank Dr. E. B. Whipple and Ms. D. M.
Rescek for NMR spectral data, Dr. C. P. Reese for
antimicrobial assays, Ms. D. M. Newcomb (Pfizer Central
Research, Terre Haute, IN) for conducting the anti-
coccidial studies, and Dr. K. A. F. Gration (Pfizer Central
Research, Sandwich, U.K.) for providing anthelmintic
testing results.

R eferen ces
1) Tsuji, N.; K. Nagashima, M. Kobayashi, Y.

Wakisaka, Y. Kawamura, S. Kozuki & M.
Mayama: Two new antibiotics, A-218 and K-41.
Isolation and characterization. J. Antibiotics 29:

10-14, 1976

2) Dirlam, J. P.; A. M. Belton, J. Bordner, W. P.

Cullen, L. H. Huang, Y. Kojima, H. Maeda, H.
Nishida, S. Nishiyama, J. R. Oscarson, A. P.
Ricketts, T. Sakakibara, J. Tone & K. Tsukuda:
CP-84,657, a potent polyether anticoccidial related
to portmicin and produced by Actinomadura sp. J.

Antibiotics 43: 668-679, 1990

3) Siegel, M. M.; W. J. McGahren, K. B. Tomer &
T. T. Chang: Applications of fast atom bombard-
ment mass spectrometry and fast atom bombard-
ment mass spectrometry-mass spectrometry to the

maduramicins and other polyether antibiotics.
Biomed. Environ. Mass Spectrom. 14: 29-38, 1987

4) Doddrell, D. M.; D. T. Pegg & M. R. Bendall:
Distortionless enhancement of NMR signals by

polarization transfer. J. Magn. Reson. 48: 323 - 327,
1982

5) Tsuji, N.; K. Nagashima, Y. Terui & K. Tori:
Structure of K-41B, a new diglycoside polyether
antibiotic. J. Antibiotics 32: 169- 171, 1979


