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Abstract: The structure of sulfomycin I, a modified peptide antibiotic, was
determined on the basis of chemical and sepctroscopic evidence. The revised
structure of structurally related antibiotic, berninamycin A, was also
proposed.

Sulfomycin I (1) is a novel sulfur-containing peptide antibiotic

produced by Streptomyces viridochromogenes subsp. sulfomycini ATCC 29776 and

exhibits strong inhibitory activity against gram-positive bacteria.l) Its
antibacterial spectra and cross resistance studies suggested that it belongs
to a family of thiostrepton antibiotics.l) In the earlier reports,2’3) we

revealed the presence of the four structural units a-d in the antibiotic.
However, because of the complex nature of 1, further structural studies using
degradation methods were difficult to continue. Recent developments in NMR
techniques stimulated our interests in the re-examination of the novel anti-
biotic. In the present communication, we wish to disclose the Deala 1v
structure of 1 based on the intensive NMR studies CEE ?Wi
of 1 and new fragments obtained by its

= Deala 11
mild hydrolysis. C@z ®N%‘/

Sulfomycin I used in the present study

was obtained by repeated chromatography M”'I”

followed by recrystallization (prisms,
m.p. >280°). The molecular formula
was determined as CS4H52N16016S2
(MW 1244) from analytical and mass
spectral data (FAB-MS, m/z 1245
(MH*)). In order to obtain larger
degradation fragments, 1 was trea-
ted with 6N HC1l at room temperature HsC
in MeOH-dioxane, giving five new

4) after CHs;
chromatographic separation. Although

the NMR spectrum of 1 does not show

products 2a,b, 3a, and 4a,b

¥ < 2D N
signals corresponding to the side 1 o€

chains of 2a or 2b, these products

1401



1402

must be derived from the oxazole A (Oxa A) residue through dehydration and
hydrolysis, since the signals assignable to the allyl alcohol moiety are
observed in the spectrum of 1 ( § 1.20 (S—CHs),4.46 (y-CH), and 6.27 (B-CH) ).
Long-range C-H couplings were observed between the carbonyl carbon of Oxa A
(6 161.10) and NH (68 8.36) and a-CH (8 6.46) protons of thiazole B (Thz B) re-
sidue 1in the LSPD spectrum of 1. Therefore, these two residues can be
connected. Threonine (Thr) residue, the existence of which has been reported
previously,la) was connected to the Oxa A, since NOEs were observed between NH
proton of Oxa A (8§ 9.38) and the protons of Thr ( NH (8§ 8.19), a—CH (& 4.34)
and B-CH (8 4.14) ). Consequently, the sequence Thr-Oxa A-Thz B-0Oxa B was
ascertained. The configuration of the ethylenic linkage in Oxa A and B was
determined by the NOEs between NH ( & 10.04 (0Oxa B) ) and y-CH ( § 1.75
(Oxa B) ) in both cases (Figure 1). The formation of the hydrolysis products
4a and 4b was very informative and, first of all, Thr residue in the tetra
peptide sequence assigned above was found to be attached to Thz A of
sub-unit d. The NMR spectra of 1 disclosed the presence of four exomethylene
groups ( 6§ 5.78 and 6.40 (Deala 1), 5.95 and 6.58 (Deala II), 5.67 and 5.72
(Deala III), 5.65 and 6.12 (Deala IV) ), which are present in the form of
dehydroalanine (Deala) residue in 1. The above results revealed that one of
the Deala is attached to the pyridine ring of sub-unit d. The presence of
three consecutive Deala side chain with C-terminal primary carboxamide was
evidenced by 2D NOE (Figure 1), in which cross peaks were observed between the
2—cis CH (Deala I1V), NH (Deala IV)-cis CH (Deala
III) and NH (Deala III)-cis CH (Deala II). The remaining problem is the
location of the fourth Deala (Deala I). Careful re-examination of the previous

methanolysis produotss) of 1 led to the isolation of a new sulfomycinate @4)

following pair of protons; NH

having Deala residue, allowing the attachment of Deala I to 0Oxa B residue
and, subsequently, the C-terminal of Deala I to Oxa C residue. The latter con-
nection leading to macrocyclic structure was confirmed by the NOE between NH

proton of Oxa C (8§ 9.99) and a olefinic proton of Deala I (§ 5.78) (Figure 1).
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Figure 1. Phase-sensitive two dimentional NOE spectrum of sulfomycin I

(300 MHz, in DMSO-dg at room temperature).

The extensive NMR analysis of 1 using 1H—1H and 1H—lsc correlation 2D
spectra as well as COLOC pules sequences) enabled us to assign all of 52 pro-
tons including 13 exchangeable protons and all 54 carbons. The results were
fully compatible with the structure 1. The structure thus obtained was
confirmed by X-ray analysis of 1.6)

The structure 7 containing berninamycyl unit (indicated by dotted line)
was proposed by Rinehalt,Jr. for berninamycin A,7) a modifide peptide
antibiotic structurally related to 1. The presence of the berninamycyl unit
rests on the isolation of berninamycinic acid (6) on acid hydrolysis of the
antibiotic. However, as 6 was obtained by the acid treatment of 1 as well as
dimethyl sulfomycinate (§),3) the antibiotic have an alternative possibility
to contain the sub-unit d instead of berninamycyl unit. Careful analysis of
COSY and 2D NOE spectra of berninamycin A verified the presence of C-terminal
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primary carboxamide (8§ 7.50 and 7.93) attached to two Deala residues. This
result is difficult to explain based on the Rinehart s structure. At the same
time, the sequences Thr-Oxa B, Deala II-Hyval-Oxa A, and Deala I-Oxa C were
confirmed by NOEs indicated in the structure 8. Based on these evidences
coupled with the result of FAB-MS ( m/z 1146 (MHT) ), we wish to propose a new

structure 8 for berninamycin A.
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