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A new antitumor antibiotic FR-900482 (1),

isolated from the culture broth of Streptomyces
sandaensis No. 6897, was found to have unique
structure1*^. FR-900482 differs from the mito-
mycin family of antibiotics due to the lack of a
quinoid structure, although FR-900482 resembles
the mitomycins with respect to the aziridine
function and a carbamoyloxymethyl group.
Examination of the structure suggests that the
biosynthesis of FR-900482 may be presumed to
be derived from a number of compoundswhich
structurally resemble parts of the molecule.

Recently, it has been reported that 3-amino-
5-hydroxybenzoic acid (AHBA) is involved in
the biosynthesis of antibiotics, actamycin3),
rifamycin B4), geldanamycin5) and mitomycins6).
Theansamycinsand the mitomycinscontain a
seven carbon amino unit, derived from AHBA.
Furthermore, Hornemannand Aikman showed
that in feeding D-[l-uC,15N]glucosamine to Strep-
tomyces verticillatus, 14C was incorporated into
mitomycin B and the 15N was incorporated into
the aziridine ring to a similar extent and in

direct relation to the amount of precursor added.
They suggest that both isotopes are predominant-
ly incorporated without separation70. Wepre-
sent here the experiments probing the role of
AHBA and D-glucosamine on FR-900482 bio-

synthesis.

S. sandaensis No. 6897 was inoculated into a
seed medium (40 ml) in a 250-ml Erlenmeyer flask
and cultured at 30°C for 72 hours at 250 rpm
using a rotary shaker. The seed medium(pH
7.0) was composed of soluble starch 2%, glucose
0.5%, dried yeast 1 %, Pharmamedia 1 %, corn
steep liquor 0.5% and CaCO3 0.2%. The seed
culture (1 ml) was transferred to 50ml of a
production mediumand cultured for 144 hours
under the same conditions. The production

medium (pH 6.0) was composed of soluble starch
2%, maltose 2%, dried yeast 1%, wheat germ

3% and CoSO4à"7H2O 1 x10"3%. Radioactive
compounds were added to fermentation broths
at 72 hours to give the final concentration in-

dicated in Table 1. After 72 hours of additional
incubation, the fermentation was terminated

and the mycelia were removed by centrifugation
(2,000rpm for 15 minutes). The supernatant
fluid was passed through a column of Diaion
HP-20 and washed with deionized water. The
column was eluted with 50% aq MeOH.The
eluate was subjected to TLCon silica gel plates
in CHCl3-MeOH (4:1) (Rf value: 0.20 and
0.45) or BuOH-AcOH-H2O (20:1:2) (Rf

value: 0.50) and the resulting chromatogram
was scanned for radioactivity using a radioactive
scanner. The minimum detectable incorpora-
tion of radioactive precursors into FR-900482

is approximately 0.1 %.
As shown in Table 1, d-[£/-uC] or d-[1-14C]-
glucosamine and [7-14C]AHBA were effectively
incorporated into FR-900482. Further, fer-
mentation medium supplemented with D-glu-
cosamine (0.1~5.0mg/ml) or AHBA (0.05~

0.1 mg/ml) increased FR-900482 formation (data
not shown). These results suggest a direct
involvement of these compounds in FR-900482
biosynthesis. Then, we tried to clarify the mode
of incorporation of D-glucosamine into FR-
900482 (1) by the feeding experiment using d-
[l -13C]glucosamine.
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Table 1. Incorporation of radioactively labeled precursors into FR-900482.
impounds °r^d FR-90^82 ^^

(specific activity mCi/mmol) ( xTo'dgn) Trng/lO ml) "*> (%)
D-[£/-14C]Glucose (290) 15. 5 1.45 0.7
D-[l-14G]Glucose (59) 16. 7 0.74 0. 3

D-[3,4-14C]Glucose (10.3) 14.2 1. 10 0.7

D-[C/-14C]Glucosamine hydrochloride (309) 13. 5 1. 64 21. 0
D-[l-14C]Glucosamine hydrochloride (50) 16. 8 1. 1 1 12. 0
[3-14C]Pyruvic acid, sodium salt (18. 5) 16. 5 0.90 1. 1
[2-14C]Acetic acid, sodium salt (54.0) 15.0 1.08 0.2
[7-14C]-3-Amino-5-hydroxybenzoic acid (26. 4) 47. 0 2. 80 23. 4

a The amount of FR-900482 produced in individual cultures was determined by the HPLC1}.

Fig. 1. 13C NMR spectra ofFR-900482 (100 MHz, D2Q, pD=7).
(A) 13C-Enriched FR-900482 obtained by incorporation of D-[l-13C]glucosamine. (B) Natural

absorbance.

D-[l-13C]Glucosamine (250 mg, 98.5 atom %
13C) was added to fermentation broths (1 liter)
at 72 hours. After 72 hours of additional in-
cubation, the broths were centrifuged to remove
the mycelia. The purification of 13C-FR-900482
(90mg) was accomplished according to the
published procedure0. The 100 MHz13C NMR
spectrum in D2Oexhibited marked enhancements
of the signals at d 56.2 and 55.3 as shown in

Fig. 1. As reported in a previous paper0, FR-
900482 (1) is composed of two tautomers A and
B (A:B=ca. 2:1 in D2O). The enhanced

signals correspond to the 13-carbons of A and
B, respectively. This fact revealed that the 1-
carbon of D-glucosamine was incorporated into
the 13-position of 1.

Since the 13C NMRspectrum of 13C-1 itself
was rather complicated due to the tautomeric
mixture of A and B, 13C-1 was converted to
13C-triacetate 2 so that it might be easy to
analyze the NMR spectrum. Acetylation of
13C-1 with acetic anhydride in pyridine gave
13C-2 as a major product, the XH and 13C NMR
signals of which were completely assigned with
the aid of the two-dimensional (2D) NMR
technique2-*. The enhanced intensity of the 13C
satellite signals of the 12-carbon (d 31.6, /Ci2,ci3 =
43.5Hz) was 26.0%. This value was in good

agreement with the data (27.9 %) obtained from
the electron impact mass spectrometry (EI-MS)
spectrum of 13C-2 in comparison with that of
compound 2 derived from the cold FR-900482.
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In conclusion, these biogenetic studies of FR-
900482 indicate the possibility that AHBAis a
possible precursor of FR-900482 and that d-
glucosamine is incorporated as an intact unit
into the antibiotic.
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