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DUOCARMYCIN SA, A NEW ANTITUMOR
ANTIBIOTIC FROM STREPTOMYCES SP.

Sir:

We have isolated a potent new antitumor
antibiotic DC113 from a culture broth of a
streptomycete. DC113 is' structurally related to
duocarmycin AP, and more stable than duocarmy-
cin A. DCI113 shows antibacterial and cytotoxic
activities at lower concentrations than those of
duocarmycin A, thereby is named duocarmycin SA.
In this communication, we report the production,
isolation, physico-chemical and biological prop-
erties of duocarmycin SA.

The producing organism was isolated from soil
collected at the Rokkakudo temple in Kyoto, Japan
and was taxonomically classified as Streptomyces sp.
DO113 (FERM BP-222). A seed broth was prepared
by inoculating spores of the producing strain into
a medium consisting of yeast extract 0.5%, Bacto
Tryptone 0.5%, glucose 1%, soluble starch 1%, beef
extract 0.3% and CaCO; 0.2% (pH7.2). After
incubation at 28°C for 48 hours, a 5%-vegetative
seed culture was inoculated into fermentation
medium consisting of soluble starch 5%, dry yeast
1.4%, KH,PO, 0.05%, MgSO, -7TH,0 0.05%,
CuSO, (anhydrous) 0.0001%, CrK(SOy), 12H,0
0.0001%, NiSO,-6H,0 0.00005% and CaCO,
0.5% (pH7.0). Total antibacterial activity was
detected by paper disc assay against Bacillus subtilis
on agar plate. The peak titers were usually reached
after 4 days incubation at 28°C.

Duocarmycin SA was isolated from the culture
broth by the following steps. The antibacterial
activity was detected in both mycelium and extra-
cellular medium. Propanol (550 liters) was added
into the culture broth (1,100 liters) and the mixture
was filtrated. The filtrate was diluted by deionized
water (150 liters) and was applied to a column of
Diaion HP-20 (50 liters) (Mitsubishi Chemical
Industries Limited). The column was washed with
deionized water and 30% propanol and then the
antibiotic was eluted with ethyl acetate. The eluate
was concentrated and extracted with ethyl acetate.
The extract was concentrated and the residue was
subjected to silica gel (Merck Art. No. 7734) column
chromatography using a mixture of hexane - ethyl
acetate and then ethyl acetate - methanol as eluting
solvents. The active fractions were combined and
evaporated to dryness. The residue was rechromato-
graphed on an aminopropyl sitane (NH,) silica gel
(J. T. BAKER, Chemical Co.) with toluene - acetone,
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and the active fractions were further purified with
HPLC using a packed column (YMC-ODS
SH-363-5, MeOH - H,0, 7:3) to yield 16.2mg of
pure duocarmycin SA.

The physico-chemical properties of duocarmycin
SA are summarized in Table 1. Duocarmycin SA
was obtained as an optically active pale yellow
powder, [o]3*+180° in MeOH. The molecular
formula of duocarmycin SA was determined as
C,sH,;3N;0, (Caled 477.1534) by HREI-MS which
showed molecular ion at m/z 477.1522.

The UV absorption maxima and the IR spectrum
of duocarmycin SA are similar to those of
duocarmycin type antibiotics*~®. The structure of
duocarmycin SA was assigned by NMR spectro-
scopic studies and was shown to be different from
that of duocarmycin A at pyrrolinone moiety (Fig.
1). Details of structure determination will be
reported elsewhere. Duocarmycin SA as well as
duocarmycin A possess a unique structure with
DNA alkylating capability which has been reported
in the cyclopropapyrroloindol “left hand segment”
of CC-10657®). Duocarmycin SA is more stable
than duocarmycin A under various conditions. It
is considered that the stability of duocarmycin SA
might be resulted from its pyrrole structure.

Duocarmycin SA shows the potent antimicrobial
activities against Gram-positive bacteria. The MICs
of duocarmycin SA against Staphylococcus aureus
and Bacillus subtilis are 0.0013 ug/ml and 0.00065
ug/ml, respectively, which are lower than those of
duocarmycin A. The single dose LD, in ddY mice
was 0.143 mg/kg with iv administration. Duocarmy-

Table 1. Physico-chemical properties of duocarmycin
SA.
Appearance Pale yellow powder
[o]3? +180° (¢ 0.1, MeOH)
HREI-MS
Caled for C,sH,3N,0,: 477.1534
Found: 477.1522

UV 2% nm (g) 235 (sh, 21,000), 316
(16,000), 367 (27,000)

3460, 1714, 1642, 1619,
1517, 1489, 1399, 1389,

1300, 1258, 1215 (sh),

IR v (CHCLy) em ™!

1106
Rf value? 0.38
Solubility
Soluble: MeOH, CHCl;, EtOAc,
(CH,),CO, DMSO
Insoluble: Hexane, water

3 Merck Art. No. 15647, toluene - acetone (7:3).



1038 THE JOURNAL OF ANTIBIOTICS AUG. 1990
Fig. 1. The structures of duocarmycin SA and duocarmycin A.
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cin SA was effective against murine lymphocytic
leukemia P388 transplanted in CDF, mice, showing
a significant increase in life span: ILS 30% at single
ip doses of 0.0063mg/kg. The compound also
showed antitumor activity against murine sarcoma
180 in ddY mice: T/C=0.21 at single iv doses of
0.10mg/kg. The results of our work show that
duocarmycin SA is a new antibiotic with high
antimicrobial and antitumor potency. Further
detailed studies on antitumor spectra and toxicity
of duocarmycin SA are in progress and will be
reported in due course.
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