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Communications to the Editor

STUDIES ON FREE RADICAL SCAVENGING
SUBSTANCES FROM MICROORGANISMS

I. CARAZOSTATIN, A NEW FREE
RADICAL SCAVENGER PRODUCED

BY STREPTOMYCES
CHROMOFUSCUS DC 1 18

Sir:

In the course of our screening program for free
radical scavenging substances from microorganisms,
which are expected to be useful as therapeutic
reagents for myocardial and cerebral ischemia1)2),
atherosclerosis3) and inflammation4), we have

isolated a novel substance namedcarazostatin from
the culture of streptomycete. Carazostatin has
shown a strong inhibitory activity against lipid
peroxidation induced by free radicals in rat brain
homogenate.
The carazostatin producing organism, identified
as a Streptomyceschromofuscus, was cultivated on
a rotary shaker at 30°C for 6 days in 500-ml

Erlenmeyer flasks containing 100ml of a medium

consisting of glycerol 3.0%, fish meal 2.0% and
calcium carbonate 0.2%. The active material was
isolated according to the scheme shown in Fig. 1.
Further purification was achieved by semi-prepara-
tive HPLC (ODS) with MeOH- 1% triethylamine
in aqueous phosphoric acid at pH2.0 (80:20) by
UY detection at 254nm, if necessary. In HPLC
analysis, carazostatin was eluted as a main peak
(more than 60% of total peak area), and several
small peaks also existed. We estimated them as

closely related compoundsto carazostatin because
they had the same UVspectrum as carazostatin.

Carazostatin is a pale yellowish powder: Mo-

lecular formula C20H25NO; field desorption (FD)-
MS m/z 295 (M+); mp 149~152°C (dec); UV

^Hnm (e) 218 (153,000), 235 (141,000), 254

(76,000), 266 (60,000), 303 (83,000), 342 (20,000);

IR vmax (KBr) cm"1 3460, 3360, 2910, 2840, 1590,
1500, 1460, 1430, 1310, 1230, 1140, 1060, 830, 770,

740.

The UVspectrum ofcarazostatin was very similar
to that ofcarbazomycin B5'6), therefore the existence
of carbazole nucleus was suggested as a chro-

Fig. 1. Isolation and purification of carazostatin.



1880 THE JOURNAL OF ANTIBIOTICS DEC. 1989

mophore. In the XHNMRspectrum ofcarazostatin,
the signals are classified into the three groups as

follows: The four aromatic protons 5H 7.91 (1H, dd,
/=8.0 and 1.5Hz, 5-H), 7.17 (1H, ddd, J=8.0, 8.0
and 1.5Hz, 6-H), 7.37 (1H, ddd, /=8.0, 8.0 and
1.5Hz, 7-H) and 7.42 (1H, dd, /=8.0 and 1.5Hz,
8-H) due to the same ring of the carbazole nucleus;
one aromaticproton 3H 7.31 (1H, s, 4-H), onemethyl

group 3H 2.38 (3H, s, 17-H) and the normal-type

heptyl side chain <5H 2.87 (2H, t, /=7.9Hz, 10-H),

1.65(2H,m, ll-H), 1.46-1.30(8H,m, 12-H-15-H)

and 0.91 (3H, t, /=7.0Hz, 16-H) due to the other
ring of this nucleus; and two exchangeable protons

SH 4.72 (1H, br s) and 7.77 (1H, br s) ascribed to

phenolic OHand NHon the carbazole nucleus,
respectively. The chemical shifts due to the five

aromatic protons of carazostatin are closely related
to those of deoxycarbazomycin B6).
For an elucidation of the structure ofcarazostatin,

7V,0-dimethylcarazostatin was prepared by di-
methylation ofcarazostatin with Mel in the presence
ofNaHin DMF.In the *H NMRspectrum of this
compound, two new signals at SH 4.05 (3H, s) and
3.95 (3H, s) appeared which could be assigned to
TV-methyl and O-methyl groups, respectively. As the
nuclear Overhauser effects (NOE's) were remarkably

observed as shown in Fig. 2, the structure of
carazostatin has been determined to l-«-heptyl-3-
hydroxy-2-methylcarbazole (Fig. 3).

The assignment of 13C chemical shifts was

confirmed as shown in Table 1 by the analyses of
XH-13C correlation spectroscopy and heteronuclear

Fig. 2. The NOE's in the structure of A^O-dimethyl-
carazostatin (arrows).

multiple bond correlation spectra.
As far as we know, carazostatin is the first

carbazole derivative having a long alkylated chain
to be isolated in nature. In addition, it is interesting
to note that the strain whichproduces carazostatin
does not produce any type of carbazomycins under
the condition described above.
The inhibitory effect of carazostatin on the lipid
peroxidation induced by free radicals generated in
the presence of Fe2+ (10^m) and ascorbic acid
(100/^m) in rat brain homogenate is shown in Table
2. IC50 value of carazostatin (0.172/im) indicates

Table 1. 13C chemical shifts ofcarazostatin in
CHCV^.

Carbon Sc

1 124.1

2 121.4

3 148.2

4 103.0

4a 120.9
4b 123.7
5 120.0

6 118.9
7 125.2

8 110.6
8a 139.8

9a 134.0
10 28.8

ll 29.5
12 30.0a

13 29.3a

14 31.7a

15 22.7a
16 14.1

17 12.0

a Tentatively assigned.

Table 2. Inhibitory effects of carazostatin and other
compounds on lipid peroxidation in rat brain homog-
enate in the presence of Fe2+ and ascorbic acid.

D Cone Inhibition
g G*m) (%)

Carazostatin 1.0 100
0.3 97.5

0.1 7.8

Flunarizine - 2HC1 100 62.7
30 38.1
10 8.8

BHT 10 99.4

3 18.5
1 0

The inhibitory effects of each drug were measured

according to the method of Kuboet al.7) in the presence
of Fe2+ (10^m) and ascorbic acid (100/*m).

Fig. 3. Structure of carazostatin.
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that the compound is much more active than
flunarizine (55.0/^m) which is a brain protective
reagent with free radical scavenging activity7), and
that of butylated hydroxytoluene (BHT; 4.90^)
which is a well known antioxidant. These results
suggest that carazostatin may be useful for the
alleviation of tissue damage due to generation of
free radicals such as superoxide radical and
subsequent peroxidative disintegration of cell
membranes.

Further detailed results will be reported in future.
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