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In the course of screening for novel antifungal
antibiotics, a new solvent extractable antifungal,
Sch 31828 (antibiotic EV22) was isolated from
an unusual Microbispora sp. SCC 1438. Sch
31828 exhibited good in vitro activity against
Candida albicans and dermatophytic fungi,
and moderate activity against Staphylococcus
aureus1^ ' 1.

Microorganism
The producing culture, SCC 1438, was iso-

lated from a mixture of soils plated on yeast -
starch agar (yeast extract 0.5 %, soluble starch
1.0%, Difco agar 1.5%, pH 7.0) containing 25
jug/ml everninomicin. On the descriptive media
of Shirling and Gottlieb5), and Waksman6),
after 21 days at 30°C, the culture forms beige to
tan vegetative mycelia pigments, gray-white to
pink aerial mycelia and a faint yellow-brown
diffusible pigment. Upon incubation for an
additional 7 to 14 days, the aerial mycelia
turn gray-green. Microscopically the substrate
mycelia are long, irregularly branched, do not
fragment into short elements, or form spores.
The aerial hyphae branch monopodially. El-
liptical spores are born in longitudinal pairs
closely arranged along the aerial hyphae. The

Recently Kempf et a/.2), Onishi et al.5\ and

Lewis and Menes4) reported the isolation of a
compound, L-660,631, from the culture broth
of two unknown Actinomycetes species, the

structure of L-660,631 is identical to Sch 31828.
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culture grows well from 27 to 40°C on yeast-
glucose agar (yeast extract 1.0%, glucose 1.0%,
Difco agar 1.5%, pH 7.0). Growth does not

occur at 45°C. By the methods of Lechevalier7),
whole cells contain meso-diaminopimelic acid
and madurose.
Based on morphological and whole cell analy-

sis, the producing culture is identified as a
mesophilic species of Microbispora. The culture
has been deposited in The American Type Culture
Collection (U.S.A.) and has been assigned ac-
cession number ATCC53620.

Fermentati on
The inoculum for antibiotic production was

prepared in a mediumcontaining beef extract
0.3%, Tryptone 0.5%, yeast extract 0.5%,

Cerelose 0.1 %, potato starch 2.4% and CaCO3
0.2%, in tap water. A 200-ml Erlenmeyer flask
containing 70 ml of this medium was inoculated
with 3 ml of a frozen whole broth of SCC 1438.
The flask was incubated at 30°C on a rotary
shaker at 300rpm for 72 hours. Twenty five
ml of this seed culture was transferred to 500 ml
of the same medium (in 2-liter flasks) and in-
cubated as above for 48 hours. The entire con-
tents of the second germination were used to
inoculate a 14-liter fermentor (New Brunswick
Scientific) containing 10 liters of the following

medium : Hy-Soy 0.6 %, Nutritone 0.2 %, Cerelose
0.5%, soluble starch 2%, CaCO3 0.2%, in tap
water. The fermentation was carried out for
48 hours at 32°C with an air flow of 0.25 v/v/m
and an agitation rate of 200rpm. Antibiotic
production was monitored by bioassay using C.
albicans Wisconsin and S. aureus 209P. Maxi-
mumactivity was observed at 48 hours.

Isolation
The whole broth adjusted to pH 2 from

twenty, 10-liter fermentations (200 liters) was
extracted twice with equal volumes of EtOAc.
The extract was concentrated to an oil, dissolved
in small volumes of CH3CNand precipitated
with hexane. The precipitate was filtered and
dried in vacuo. The resulting crude complex
(75 g) was dissolved in CH3CN (100 ml), applied
to a column of Sephadex LH-20 (2.7 liters) and
eluted with CH3CN (100-ml fractions). Silica
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gel TLC of the Sephadex LH-20 fractions in a
CHCl3-MeOH (9:1) system, followed by

bioautography against C. albicans, demonstrated
that the complex consisted of at least three
biologically active components. ComponentI,
Sch 31828, Rf 0.20, was the major component.
Sephadex LH-20 fractions were kept in solution
for evaluation and derivatization since concen-
tration caused a considerable loss of bioactivity.
Sch 31828 (component I) is extremely unstable
to light, pH and heat. In order to stabilize the
compound the methyl ester derivative was syn-
thesized.

Preparation of Methyl Ester of Sch 31828
(Component I)

To 600ml of the Sephadex LH-20 CH3CN
fraction (component I) in a 2-liter round bottom
flask, 3 ml of anhydrous MeOH(saturated with
HC1gas) was added. The mixture was refluxed
for 1 5 minutes, cooled and the insolubles removed
by filtration. The CH3CN- MeOHsolution was
evaporated to a volume of 100-ml. An addi-
tional 300-ml of CHC13 was added, and the

contents filtered to remove insoluble material.
The solution (400 ml) was washed with saturated
sodium carbonate, followed by distilled water
and dried over magnesium sulfate. The solu-
tion was concentrated in vacuo to yield 525 mg
of crude methyl ester.
The purification of Sch 31828 methyl ester was
accomplished by preparative HPLC using a
Waters PREP 500 LC system with a single C-18
cartridge. The column was eluted with an
CH3CN- H2O mixture (50:50). The resulting
fractions were monitored by reverse phase HPLC
(^Bondapak C-18 (10/an) 30cmx3.9mm)

using CH3CN- H2O (50 : 50) as a mobile phase.
The fractions containing Sch 31828 methyl ester
were combined, concentrated to dryness, and
190mg of pure Sch 31828 methyl ester was
isolated. This compound was at least ten times
more stable than the parent acid. Self induced
polymerization caused by the acetylene groups
were markedly inhibited by esterification of the
carboxyl functional group in the molecule.
Physico-chemical Properties

Sch 31828 and its methyl ester (Fig. 1) are

yellow oily compounds, unstable to light and heat,
and are soluble in MeOH,EtOH, EtOAc and
Me2CO, but insoluble in ethyl ether, petroleum
ether and water. Sch 31828 methyl ester has the

Fig. 1. Structures of Sch 31828 acid and methyl
ester.

following spectroscopic properties: UV ^miSH
nm 255, 270, 287, 305; IR (KBr) cm"1 2250,
1810, 1755, 1725. Additional spectroscopic data
from Sch 31828 methyl ester and several other

derivatives will be reported elsewhere8). Sch
31828 (EV22) is similar to other naturally oc-
curring acetylenic compounds which are pro-
duced by various plants and fungi amongthe

basidiomycetes9~n). Sch 31828 differs from all
other compoundsin the class by the presence of
the novel dioxolone ring system.

Biological Properties
In vitro broth dilution tests for fungi (Sabour-

aud dextrose broth, pH 5.7 with and without
10% horse serum), or microtiter dilution tests

for bacteria (Mueller-Hinton broth, pH 7.4),
were performed to determine MICs. The re-

sults, shown in Table 1, indicated that Sch 31828
methyl ester had broad spectrum antifungal ac-
tivity in vitro, with geometric mean MICs against

Candida of 0.034 /^g/ml, and against dermato-
phytes of 1 ^g/ml. The addition of serum
significantly reduced the activity (MICs 3.6
^g/ml), indicating high protein binding. The
geometric mean MICs against 22 strains of
Staphylococcus, 4 strains of Streptococcus and

78 strains of Gram-negative bacteria were 29.1,
>76.1, and > 128 ^g/ml, respectively.
The in vivo activity of Sch 31828 methyl ester
was determined in hamsters and guinea pigs.

Sch 31828 methyl ester was applied once daily
for 8 days, as a 1%-solution (10% EtOH-45%
glycerol- 45% polyethelyene glycol 400) to
hamsters infected intravaginally, with C.
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Table 1. In vitro activity of Sch 31828 methyl ester.
MICs Gag/ml)

Strains
SDBa

24hours72hoursSDB+10%HSb, 24hours

Candida albicans C40
C. albicans C41
C. albicans C42
C. albicans C43

C tropicalis C44
C. stellatoidea C45

C. parapsilosis C530.0319.031

0.0310.0150.015

0.0150.50

2.04.0

4.04.04.0

2.08.0

Geometricmean 0.034
3.6

Trichophyton mentagrophytes D23
T.rubrumD61

Microsporum canis D1 8
M. gypseum D16
Geometric mean

SDB: Sabouraud dextrose broth, pH 5.7, 28°C.
HS: Horseserum.

albicans; and applied twice daily, for 10 days,

as a 2%-solution (as above), to male guinea pigs
infected topically, with Trichophyton mentagro-
phytesu\ Intravaginal, skin and hair samples
obtained from the animals, were cultured at
various times during and after treatment. No
improvement was noted in either hamsters or

guinea pigs treated with Sch 31828 methyl ester.
The intravenous LD50 of Sch 31828 methyl

ester in male mice was 35 mg/kg.

Acknowledgment

The authors are indebted to the following personnel
from our laboratory: Dr. V. Gullo for the critical
review of this manuscript, B. Brodsky for taxonomic
studies, I. Truumees for the isolation work, N. Brown
for strain improvement work, Dr. R. Parmegiani, B.
Antonacci and T. Yarosh-Tomaine for the in vitro
and in vivo studies.

References

1) Patel, M.; M. Conover, A. Horan, D. Lo-
EBENBERG, R. MlERZWA, J.A. WAITZ, R.

Yarborough & J. Marquez : Novel antifungal
antibiotics, Sch 31828, produced by Micro-

bispora sp. SCC 1438 : Taxonomy, fermentation
and isolation. Program and Abstracts of the

27th Intersci. Conf. on Antimicrob. Agents
Chemother., No. 983, p. 268, New York, Oct.

A~l 1QR7

2) Kempf, A.J.; O. Hensens, R. Schwartz, R.

Sykes, C. Wichmann, K. Wilson, D. Zink &
L. Zitano: L-660, 631 -a new antifungal agent.
Abstracts of the New York Academy of Science
1 st. International Conference on Drug Research
in Immunologic and Infectious Diseases ; Anti-
fungal Drugs : Synthesis, Preclinical and Clini-
cal Evaluation, p. 7, New York, Oct. 8, 1987

3) Onishi, J. C.; G. Abruzzo, R. Fromtling, G.
Garrity, J. Milligan, B. Pelak & W.
Rozdilsky: Mode of action of a L-660-631

against Candida albicans. Abstracts of the New
York Academy of Science 1st. International

Conference on Drug Research in Immunologic
and Infectious Diseases; Antifungal Drugs:
Synthesis, Preclinical and Clinical Evaluation,

p. 15, NewYork, Oct. 8, 1987
4) Lewis, M.D. & R. Menes: Absolute and

relative configuration of L-660,631. Tetrahe-
dron Lett. 28: 5129-5132, 1987

5) Shirling, E.B. & D. Gottlieb: Methods for
the characterization of Streptomyces species.
Int. J. Syst. Bacteriol. 16: 313-340, 1966

6) Waksman, S. A. (Ed.): The Actinomycetes.
Vol. 2. Classification, Identification and Descrip-

tions of Genera and Species. Williams &
Wilkins Co., Baltimore, 1961

7) Lechevalier, M. P.: Identification of aerobic
actinomycetes of clinical importance. J. Lab.

Clin. Med. 71: 934-944, 1968

8) Wright, J.; M.S. Puar, B. Pramanik & A.
Fishman: EV-22, a novel antifungal triacety-

lenic dioxolone. J. Chem. Soc. Chem. Commun.



VOL. XLI NO. 6 THE JOURNAL OF ANTIBIOTICS

1988: 413, 1988

BOHLMAN, F.; T. BURCHHARDT & C. ZDERO
(Ed.): Naturally Occuring Acetylenes. Aca-

demic Press, New York, 1973
Shibata, S.; S. Natori & S. Udagawa (Ed.):

Polyacetylenes. In List of Fungal Products,
pp. 27~31, Charles C. Thomas, Springfield,
1964

Berdy, J.; A. Aszalos, M. Bostian & K.
McNitt: 912 Polyines. In CRCHandbook of
Antibiotic Compounds. Volume VI. Alicyclic,

797

Aromatic, and Aliphatic Compounds. Ed., J.
Berdy et al, pp. 359~376, CRC Press Inc.,
Florida, 1978

12) Loebenberg, D. ; R. Parmegiani, B. Antonacci,
T. Yarosh-Tomaine, D. Rane, J. J. Wright &
G. H. Miller: Sch 31153 a novel broad-spe-

ctrum antifungal agent. Program and Ab-
stracts of the 22nd Intersci. Conf. on Anti-

microb. Agents Chemother., No. 474, p. 149,

Miami Beach, Oct. 4-6, 1982


