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THE IDENTITY OF S15-1-A AND B
WITH RACEMOMYCINS A AND C
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In the previous papers!:?, we have reported
that Streptomyces purpeofuscus produced a new
streptothricin group antibiotic S15-1. S15-1-A,
a major component, and S15-1-B and C, minor
components of antibiotic S15-1, which were
purified by cellulose column chromatography and
Sephadex LH-20 column chromatography with
a solvent system of 0.05 M NaCl solution, showed
the same characteristics of S15-1-A and B as
racemomycins A and C. This paper deals with
the results of purification and identification of
S15-1-A and B.

Purification

The preparation of crude antibiotic S15-1 was
carried out as previously reported.® Each com-
ponent of crude antibiotic S15-1 (2.0 g) was
isolated by column chromatography, using a
cellulose column (7.5x 135 cm) with a solvent
system of #-PrOH - pyridine - AcOH - H,O (15:
10:3:12).

Each fraction (16 ml) was examined by spot
test and bioassay, and the fractions which were
active against Bacillus subtilis PCI 219 were
analysed by thin-layer chromatography using
Avicel-SF plate (Funakoshi Co.) with a solvent
system of  n-PrOH - pyridine - AcOH - H,O
(15:10:3:12). Fractions 487~532 showed 3
spots with two components (Rf 0.40 and 0.35)
which were inactive against B. subtilis PCI 219
and S15-1-A’ (Rf 0.32). S15-1-A with Rf 0.30
was obtained from fractions 632~682, S15-1-B
(Rf 0.25) from fractions 792~817 and S15-1-C
(Rf 0.20) from fractions 912~942. Then these
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separated components were purified by Sepha-
dex LH-20 column (2x 145 cm) with a solvent
system of 109, MeOH solution.

S15-1-A was further purified by Sephadex
LH-20 column chromatography with another
solvent system, that is: The solution (10 ml) of
S15-1-A hydrochloride (190 mg) was applied to
Sephadex LH-20 column (2 x 145 cm), and eluted
with a solvent system of 0.05 M NaCl solution.
Fach fraction (5 ml) was detected by the bioassay
and thin-layer chromatography above men-
tioned. S15-1-A was able to separate a nin-
hydrin-positive component (fractions 16~20)
(Rf 0.30) and a SAKAGUCHI-positive component
(fractions 23 and 24) (Rf 0.30). The SAKAGUCHI-
positive component was inactive against B. subtilis
PCI 219 and negative for the ninhydrin test.
S15-1-A hydrochloride and sodium chloride were
separated from each other by Sephadex G-10
column chromatography. This method was
applied to the purification of the B and C com-
ponents.

Further purifications of the S15-1-A” compo-
nent were carried out by cellulose and Sephadex
LH-20 column chromatography. The purified
S15-1-A’” component was one spot (Rf 0.30) on
thin-layer chromatography.

Physico-chemical Properties

S15-1-A hydrochioride was a colorless hygro-
scopic powder, m.p. ca. 205°C (dec.) and [«]3
—46.1° (¢ 1, H,0). The UV spectrum showed no
absorption at 220~400 nm. The IR spectrum was
a much closer resemblance to that of racemo-
mycin A.® The hydrochloride was soluble in
water and slightly soluble in methanol, but insol-
uble in common organic solvents.

Analytical found for the hydrochloride: C
35.60, H 6.30, N 17.20, CI 16.70, H,O 2.60%,

Calculated for C,;,H,,O4N;-3HCI-H,O: C
36.22, H 6.20, N 17.79, Cl 16.92, H,O 2.859;.

The hydrochloride gave positive reaction with
ninhydrin and ELsoN-MORGAN reagents, but a
doubtful biuret reaction and a negative SAKA-
GUCHI reaction. Proton® and carbon-13* NMR
spectra of S15-1-A and A’ were similar to those

* The carbon-13 NMR spectra in D,O were
observed on a Nihondenshi JNM-PS-100 spectro-
meter operating at 25 MHz in the pulsed FOURIER
transformed model. Penzene was used as reference.
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3C-NMR spectrum of S15-1-A.
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BC-NMR spectrum of S15-1-B.
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Table 1.

80 70 60 50 40 30 ppm

Chemical shifts and partial assignments of

carbon resonances of S15-1-A, A’ and racemomycin

A in D,0.

\
f-Lysine a CH, ‘

| S15-1-A and A’ ‘Racemomycin A
i

170 160

80 70 60 50 40 30 ppm

Table 2. Chemical shifts of the *C-NMR spectrum

of S15-1-B.
S15-1-B
[-Lysine, streptolidine 23.8 55.5
and p-gulosamine 25.2 61.3
30.0 61.8
30.4 67.6
37.8 71.0
40.0 74.6
49.5 79.8
50.1
Carbamoyl, guanidino 158.8
and carbonyls 163.6
171.0
172.7
173.2

49.4 ‘ 49.4
B CH 37.4 | 37.4
v CH, 30.1 \ 30.1
8 CH, | 24.0 | 24.0
¢ CH, | 40.1 40.1
Streptolidine | 50.0 61.8 @ 50.0 61.8
and | 50.4 67.6 | 50.4 67.6
D-gulosamine = 55.5  71.1 55.5 1.1
| 61.4 746 | 61.4 74.6
617 9.9 | 6.7 79.9
Carbamoyl and \\ 158.8 158.8
guanidino ‘ 163.7 163.7
Carbonyls ‘ 171.0 171.0
‘ 173.0 173.0

1) Chemical shifts are reported in ppm downfield

Chemical shifts are reported in ppm downfield from

TMS.

from TMS.

2) The resonances of streptolidine D-gulosamine,
carbamoyl, guanidino and carbonyls have not
yet been satisfactorily assigned.

from racemomycin A, and the chemical shifts of
S15-1-A and A’, and racemomycin A on carbon-
13 NMR were also similar (Fig. 1, and Table 1).
The *3C spectra of S15-1-A, A’ and racemomycin
A show the presence of 19 carbons, including 2
carbonyls, 1 guanidino and 1 carbamoyl-groups.
The absorptions of f-lysine except carbonyl were

assigned by using off-resonance decoupling ex-
periments and chemical shift data of p-lysine
prepared from racemomycin A.

The hydrolysates of S15-1-A hydrochloride
(6 N HCI, 20 hours, 110°C, sealed tube) were
chromatographed on a thin-layer plate (Avicel-
SF plate) with a solvent system of #-PrOH - pyri-
dine - AcOH - H,O (15:10:3:12). Two com-
ponents, streptolidine (Rf 0.25) and S-lysine (Rf
0.30) were detected with ninhydrin, and an amino
sugar (Rf 0.45) by ELSON-MORGAN reagent. The
100 MHz proton spectra of streptolidine and
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D-gulosamine agree well with the data of BORDERS
et al.® and TANIYAMA et al.®

In the proton NMR spectrum of S15-1-B the
protons (6 1.5~1.9, and ¢ 2.5~2.7) of the methyl-
ene groups were twice those of S15-1-A, and
other protons overlapped on ¢ 2.7~5.2 and
resembled those of S15-1-A. Chemical shifts of
S15-1-B on 3C NMR spectrum showed a close
resemblance to those of S15-1-A at 35~165
ppm, and three new peaks appeared at 23~
35 ppm (2) and 171~174 ppm (1) (Fig. 2
and Table 2). The hydrolysates of S15-1-B
hydrochloride (3 N HCI, 10 hours, 100°C, sealed
tube) were purified and two spots, streptolidine
and one component (Rf 0.20), were detected with
the ninhydrin test. The proton NMR spectrum of
the component (Rf 0.20) was similar to that of
the p-lysine dipeptide of racemomycin C. These
results showed that S15-1-B is identical with
racemomycin C.7

Discussion

Antibiotic S15-1-A was previously considered
to be a new streptothricin group antibiotic be-
cause of a positive reaction with the SAKAGUCHI
reagent in spite of various purification methods
having been investigated. However, it was found
that the SAKAGUCHI-positive compound was sep-
arated from S15-1-A component by Sephadex
LH-20 column chromatography with a solvent
system of 0.05M NaCl solution. This result
suggested that some quantities of salts in the
sample used by TANIYAMA et al.® was highly
effective for separation of SAKAGUCHI-positive
compound. The physico-chemical properties,
IR and NMR spectra, and the analyses of the
hydrolysates made it clear that S15-1-A was
identical with racemomycin A, that is strepto-
thricin F?”. And also S15-1-B was identical with
racemomycin C (streptothricin E). An attempt
was made to separate S15-1-C by the above
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purification but failed because of its poor yield.
But it was suggested that S15-1-C may be identi-
cal with streptothricin D.
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