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Summary : The structures of fosfazinomycins A and B, phosphorus contalning
antibiotics, have been established by spectral evidence and degradation
studies.

During the course of our new screening programl) for anti-fungal
antibiotics, fosfazinomycins B(l) and A(2), which are active against some
filamentous fungl, were 1solated from culture filtrate of Streptomyces
lavendofoliae No.630. We will describe the structural elucidation of
fosfazinomycins in this paperz)

Fosfazinomycin B(1l), ClOH23N6O6P’ [FDMS M+l+ m/z 355, micro analyses; C:
30.80, H: 6.48, N: 20.33, P: 7.34 (found), C: 29.09, H: 6.01, N: 20.19, P:
7.54(calced. for CqgH,sNOgP-E,C04)T, m.p.148- 150°C(dec Y, [a]25 17.2°(c 1,
H20), 3300(NH and OH), l?MO(ester) and 1680 cm” (amide), positive to
ninhydrin and Sakaguchi reactions, 1s hygroscoplc white powder and is very
labile 1n acidic and alkallne medila. L-Arginine was 1ldentified in the acid
hydrolysate of 1l(a.a. analysls and optilcal rotation) and isolation of DNP-
arginine by acid hydrolysis of DNP-1 indicated that the N-termlnus of the

arginine must be free.

lH—nmr of 1(D O) showed the signals assigned to a methoxy group(§ 3.77,

s) and an N-methyl group(d 2.87, 4, 3J —6Hz) The partial structure,
P—N—CH3, was concluded by the coupling of the N-methyl proton with a
phosphorous atom which was conflrmed by lH-{31P} nmr experiment.

13C—nmr spectral data of 1, 2 and related compounds are summarized 1n
Table 1. Since the twelve resonances were observed for the ten carbon atoms
in the spectrum of 1, two carbons must be coupled with phosphorus. One of
them was readily assigned to the N-methyl signal at 38.2 ppm(zJC_P=7.8Hz)
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Table 1. 13C—nmr' spectral data of 1, 2 and related compounds*
Carbon No. ;?) g?) 42 Arginineu) Valineu)
Rt 176.4 168.7  174.9

2 53.4 52.8 53.0 54.8
3 31.6 28.9 29.1 28.2
4 25.0 25.1 24.9 24,6
5 41.6 41.4 1.6 41,2
6 157.4 157'7b) 157.7 157.2
1! 173.8 173.8
2! 71.5(JC_P=125Hz) 71.5(JC_P=125Hz)

NCH3 38.2(JC_PZ7.8HZ) 38.1(JC_P=7.3HZ) 38.7

OCH 53. 53.5
e 174.1%) 175.0
" 60.7 61.3
3" 32.5 29.9
yr 17.8 17.6
5" 19.3 18.8

a) The spectra were recorded at 25MHz in DEO solution.
b) These signals may be interchanged.
¥ in ppm relative to internal dioxane(67.4 ppm)

NH O HC 0 OH 1
I :

HzN%LIl:IJ NN u’N‘lf AN )

NHR OH O ~

Flg.l The structures of 1 and 2

based on the result of lH—nmr. The other resonance coupled with phosphorus

was ascribed to the oxymethine at 71.5 ppm(lJc_P=125Hz) because the J value
of thils oxymethine signal remained constant on the measurement at different
magnetic fields(22.5 and 25MHz). This large coupling constanta) due to
one-bond C-P coupling 1indicated the partial structure O-CH-P.

The results described above suggested the followlng partial structures

NH 0 CH; 0 0
M ] ! Il
H,N N/\/\(U\ ~N—P~CH-  —COCH,
H NH,

Acld hydrolysis of 1(50% AcOH, r.t., 16hrs) gave an acldlc substance 3,
C3H706P, and a basic compound 4, C7H18N6O(FDMS M1t m/z 203).



2285

Spectral evidence of 3 revealed the
presence of an oxymethine adjacent to phospho-
rus (8, 4.61, d, 27, ,=14Hz, and 6, 65.7, 0 OR; o

3, _=143Hz) and a carbomethoxy group(é, 3.83 i
c-P H ?
s, OCHy, and §; 173.6, C=0). RO- P CH- COCH3

Acetylation(AcZO/Py) of 3 followed by OR1
methylation(CH /MeOH) afforded 3a, C7H13O7P 3 R1=R2=H
(EIMS mt m/z 2&0), a monoacetyl dimethyl ester ~
of 3. The structural components of 3a were ;é Ry=CH3 Ry=COCHj3
deduced by 1H and 13C—nmr analysis as follows;
two methoxy groups adjacent to phosphorus Fig.2

(6 3.87, a, 37, p=11Hz and &, 3.88, q, 3JH_P=11Hz), an acetyl methyl(sy
2.33, 8), an acetylated oxymethine bonded directly to phosphorus(dH 5.48, 4,
EJH p=17Hz, and 3§, 68.2, JC_P=161Hz) and a carbomethoxy group(dH 3.84, 4,
J —O.SHZ, OCH3 and GC 165.0, C=0).

These results as well as the molecular formula determined the structure
of 3a as deplcted in Fig 2, thus, establishing 3 as methyl 2-phosphono-2-
hydroxy-acetate.

Basic compound 4, C7H18N6O(FDMS m+1t m/z 203), was assumed to be an
N-methyl-hydrazide of arginine based
on the findings that the ~>C-nmr of 417 332
4 revealed the resonances ascribed to NTMS t_-—:'0 ‘:(;Hg
the ar’ginineu) and N-methyl moleties TMS_ )J\ Lo N
(Table 1), and that the mass spectrum | :
of the hexa-TMS derivative Ya, TMS
Co5tgeNg0S1g (BIMS M" m/z 634), showed - !
characteristic peaks at m/z 259, 316 4a
and 417(Fig.3). The N-methyl moilety
was located at the terminal of the Fig. 3
molecule by the diagnostic fragment ilon at m/z 532.3160(found)(532.3172
calced. for Cyy 54N OSi ) i§ the mass spectrum of lLa. The foregoing
evidence established u as N -methyl- N -arginyl hydrazine.

Taking into consideration of the partial structures described above and
isolation of 3 and 4, the structure of 1 was established as depicted in
Fig. 1.

Fosfazinomycin A(2), 015H32N7O7P [roMs M+1t m/z 454, micro analyses; C:
37.88, H: 7.34, N: 21.88, P: 6.29(found), C: 39.73, H: 7.06, N: 21.63, P:
6.8k (calced. for C;gHy,N,0,P)], m.p. 157-161°C(dec.), [a12” 14.7°(c 1, H,0),
is also white hygroscopic powder and labile in acidic and alkaline media.
The spectral evlidence revealed 2 as an analogue of 1 and L-valine and
L-arginine were detected 1n acid hydrolysate of 2.

As shown in Table 1, 13C—nmr of 2 was almost superimposable with that
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of 1 except for the signals attributed to the valine moiety. The signal
assigned to the B-carbon of the arginine was observed with the upfield shift
in the spectrum of 2 compared with that of 1, indicating the substitution of
the valine moiety on the a-amino group of the arginineS).

Acid hydrolysis(2N—H2SOu, r.t., léhrs) of 2 gave 3 and 5, Cl2H27N7O
(FDMs M+1% m/z 302). The structure of 5 was established as Nl—methyl-N -
valyl-arginyl-hydrazine based on the
mass spectral analysis of hexa-TMS

+
derivative 5_a,“()330H75N70uSi6(EIMS M NTMS
m/z 733)(Fig. . )
TMS\N/li

The results obtained above
confirmed the structure of 2 as +MS|
depicted in Fig. 1. |
The structures of fosfazinomycins 259
revealed a unique feature possessing
a phosphorous atom and an N-methyl
hydrazine moiety and these were found
to be related to that of FR—9001376),
the antibiotic with anti-bacterial
activity. Fig. 4

Acknowledgement The authors are grateful to Dr. Jun Uzawa of Institute of
Physical and Chemical Research for the lH—{3l

P} nmr experiment.

References

1) S. Gunji, K. Arima and T. Beppu, Agric. Biocl. Chem., in press

2) Isolation procedure and taxonomic studies of producing organism will be
describe elsewhere.

3) "Annual Report of NMR Spectroscopy" vol. 5B, edited by E. F. Mooney, p.60,
Academic press, Lodon, (1973)

L) J. B. Stothers "Carbon-13 NMR Spectroscopy" p.479, Academic Press, London,
(1972)

5) S. Omoto, 8. Inoue, M. Kojima and T. Niida, J.Antibiot., 26, 717, (1973)
6) Y. Kuroda, H. Tanaka, M. Okamoto, T. Goto and M. Kohsaka, J.Antibiot., 33,
280, (1980)

(Received in Japan 28 February 1983)



