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STRUCTURE OF PHENAZINOMYCIN, A NOVEL ANTITUMOR ANTIBIOTIC
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Summary: Structure and absolute configuration of a novel antitumor antibiotic
phenazinomycin was determined on the basis of the spectral data and chemical
degradation. Phenazinomycin is the first phenazinone alkaloid which possesses
sesquiterpene moiety in its structure.

In the course of our screening program for new antitumor antibiotics, a

novel antibiotic phenazinomycin (1) was isolated from the mycelial extracts of
o~
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Streptomyces WK—20571). This compound showed stronger cytotoxic activity

against adriamycin-resistant P388 leukemia cells (IC50 3.1 ug/ml) rather than
against normal P388 leukemia cells (IC50 25 pg/ml) and showed antitumor
activity against 5180 in vivo (ILS 140%, 22.2 mg/kg/day x 9, ip). This paper

deals with the structure elucidation of phenazinomycin (1).
~

Tpresent address: Pharmaceutical Research Laboratories, Japan Tobacco Inc., 6-2

Umegacka, Midori-ku, Yokohama 227, Japan.

3151



3152

Molecular formula of phenazinomycinz) was established to be Cy7Hy,N5O by
the combination of high resolution mass spectral data and lg ana 13c wMr

spectra. In the UV spectrum of phenazinomycin, a characteristic absorption
maximum at 745 nm was observed and which is quite similar to that of pyocyanine
. 4 .
(2, S—methyl—l—phenazinone)4). Pyocyanine (2) was prepared and the physico-
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chemical properties of 2 were compared with those of phenazinomycin. The lH

NMR spectrum of 2 exhibited two sets of aromatic proton signals and the
chemical shifts and coupling patterns of both sets [(§ 6.50, 6.58 and 8.05) and
(6 7.71, 7.87, 8.05 and 8.30)] were identical with those of phenazinomycin
(Table 1). As a consequence, it was estimated that a l-phenazinone moiety was
involved in the structure of phenazinomycin. The existence of a carbonyl
signal at § 178.8 and eleven other signals in the 13C NMR spectrum of phenazi-
nomycin (Table 1) also verify the hypothesis proposed. The structure of the
remaining portion attached to N5 position consists of fifteen carbons was
deduced by the NMR spectral studies of phenazinomycin. In view of the
observation of an nOe effect between Cll—methylene and C4—H and CG_H' the
position (NS) of this unit was confirmed (Fig. 1).
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Fig. 1. 13C—1H Long range coupling pattern and nOe in phenazinomycin (1).
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Table 1. NMR spectral data of phenazinomycin (3) and pyocyanine Q%).

1 2
~ ~
No. S¢ g 6o
1 178.8 s - 178.2 s
2 115.8 4 6.59 (1H, 4, J = B.4 Hz) 115.5 d
3 146.9 4 7.90 (1H, 44, J = 8.4, 8.4 Hz) 146.5 d
4 94.5 4 6.39 (1H, 4, g = 8.4 H=z) 94.4 4
4a 135.7 s - 136.1 s
5a 133.9 s - 133.7 s
6 116.5 4 7.88 (1H, 4, 7 = 7.8 Hz) 116.5 d
7 137.5 4 g8.02 {1H, 44, 7 = 7.8, 7.8 HEz) 137.4 4
8 127.3 4 7.70 (1H, 44, 7 = 7.8, 7.8 Hz) 127.2 &
9 134.2 4 8.33 (1H, 4, 7 = 7.8 Hz) 134.2 4
9a 138.3 s - 138.0 s
10a 147.6 s - 147.6 s
5-CH4y 36.1 g
11 48.3 ¢ 5.32 (2H, &, 7 = 5.2 Hz) -
12 117.6 4 5.14 (1H, t, J = 5.2 Hz) -
13 144.1 s - -
14 38.8 t 1.98 (2H, m) -
15 25.2 t 1.57 (2H, m) -
16 54.4 4 1.65 (1H, m) -
17 35.8 s - -
18 37.6 t 1.28 (2H, m) -
19 24.8 t 1.48 (2H, m) -
20 33.6 t 1.90 (2H, m) -
21 150.4 s - -
22 17.1 g 2.00 (3H, s) -
23 26.5 g 0.78 (3H, s) -
24 28.9 g 0.84 (3H, s) -
25 109.7 t 4.39 (1H, s) -

4,66 (1lH, s) -

Phenazinomycin was degradated by ozonolysis5) to afford 3’(C12H2002, ut

196) which had been previously obtained by oxidation of trixagol with KMnO4/
acetone7). This fact also supports the partial structure of phenazinomycin
as described above. The absolute configuration of the asymmetric carbon of‘3
was determined to be S by comparing the CD spectrum of this compound with those
of the previously reported products5'7) and the absolute configuration of C16

of phenazinomycin (1) was concluded to be R.
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From all of the observations described above, the structure of phenazino-
mycin was concluded to be l; This is the first report of a compound which

possesses both of phenazinone and sesquiterpene moieties in a structure.
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