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Communications to the editor

CHEMICAL STUDIES ON
TUBERACTINOMYCIN. III

THE CHEMICAL STRUCTURE
OF VIOMYCIN
(TUBERACTINOMYCIN B)

Sir:

From our chemical studies on the tuber-
actinomycin group of new peptide antibiotics,
we recently proposed total structures for
four congeners in this group, tuberactino-
mycins A, B, N and O.» The structure of
tuberactinomycin O was conclusively es-
tablished by X-ray analysis (Fig. 1).» All
four antibiotics are very similar in biological
effects, in amino acid composition as shown
in Table 1, and in chemical and physical
properties. Therefore we suggested a com-
mon amino acid sequence for
the four peptides, which differ
only in the chemical structure
of two amino acid components.?
The amino acid sequences of
tuberactinomycins A and N
were determined to be as shown
in Fig. 1 from the chemical
degradation.?

It has been shown that tuber-
actinomycin B is identical with
the known antibiotic viomycin.®
Although several structures for
viomycin have been proposed*~®
and recently BycrorT et al.
presented the formula of Fig.
27, these structures differ from
our proposed structure for tuber-
actinomycin B. The following
data were established conclu-
sively the structure of tuber-
actinomycin B or viomycin.

When tuberactinomycin B
was hydrolyzed with 1~ HCI at
100°C for 24 hours, a dipeptide NH,
was obtained by column chroma-
tography of Dowex 50 W Xx2.
Hydrolysis of the dipeptide after
2,4~dinitrophenylation gave N#-

Fig. 1.
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2,4-dinitrophenyl-«, f-diaminopropionic acid
and serine. This dipeptide is a diketopipe-
razine, i.e. cyclo-(«,3-diaminopropionylseryl)
from the above experiments and from com-
parison with authentic synthesized diketo-
piperazine by thin-layer chromatography
and paper electrophoresis.

Formation of this diketopiperazine can be
explained by our structure, but not by
Bycrorr’s. The same diketopiperazine was
also obtained from the partial hydrolyzates
of tuberactinomycins A,N and O under
similar reaction conditions.

The isolation of the diketopiperazine from
the four tuberactinomycins is important for
the determination of the amino acid sequence.
We reported that the a-amino group of the
a,B-diaminopropionic acid residue was linked
to 7-hydroxy-fS-lysine in tuberactinomycins
A and N and to #-lysine in tuberactinomycins

Chemical structure of tuberactinomycins.
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Fig. 2. Structure by Byororr ef al. for viomycin.
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Table 1. Amino acid compositions of tuberactinomycins References
Tuber-
actino- N%gie;gﬁ%:r Ser | Dpr | Uda | Tbp | Cpd E:EYg B-Lys 1) Yosmoxs, H; T. Aoxr H
mycins ¥ Goxo, K. Nakarsu, T. Noba, H.
A CasH N304, 2 1 1 1 —1 1 _ SaxaxiBaRa, T. Taxe, A. Naca-
B CasHusN1sOro 2 1 1 1 1 1 T4, J. ABp, T. WAKAléIYA, ~T.1
N CasHisN 15010 9 1 1 11 1 _ SHIB.A & T. Kanexo : ‘ hem1?a
Co N0 1 1 1 studies on tuberactinomycin.
0 25774877189 2 — B 1 1. The structure of tuber-
Ser : L-Serine. Dpr : L-a, 8-Diaminopropionic acid. Tbd : L.-Tuber- actinomycin O. Tetrahedron
actidine. Cpd : L-Capreomycidine. 7-Hy-8-Lys : r-Hydroxy-L-8-lysine. .
B-Lys: L-f-Lysine. Uda :3-Ureidodehydroalanine. " Letters 1971-23:  2043~2046,
1971.
O and B (viomycin).? Therefore, the diketo- 2) Waxawmrva, T.; T. Smsa, T. Kanexo, Y.
piperazine must originate from the «,B- Yosuroka, T. Aoxi, K.Naxarsu, T.Nopa,
diaminopropionylseryl moiety common to the T. Taxs, A. Nacara & J. Ase : The chemical
four peptides, but not from seryl-a, f-di- structures'of tuberactmomycm%, antituber-
aminopropionyl. cular .pepmdes, 15th Symposium on the
. . . Chemistry of Natural Products. p. 16,
When the pure diketopiperazine was . .
further treated with 1N HCI at 100°C for 6 Nagoya, 1971. 8th International Symposium
ur er‘ r T on the Chemistry of Natural Products. p.
hours, it was converted to seryl-«,s-diamino- 395 New Delhi. 1972
propionic acid exclusively without formation 3) Izumi, R.; T. Nopa, T. Axpo, T. Taxe & A.
of «,f-diaminopropionylserine, whereas hy- Nacata : Studies on tuberactinomycin. IIL
drolysis of the diketopiperazine with conc. Isolation and characterization of two minor
HCl at room temperature gave both dipep- components, tuberactinomycin B and tuber-
tides. Ease of formation of seryldiamino- actinomycin O. J. Antibiotics 25 : 201~207,
propionic acid under such mild condition by 1972. .
the rearrangement of amino acid sequence 4) Byororr, B. W.; D. Cameroy, L. R. Crorr,
. . . . A, Hassanani-Warsr, A, W. Jomnson & T.
through the diketopiperazine may provide .

1 tion for the servidiami . 1 WesB : The chromophore and partial struc-
one exp ar%a 1on 1o seryldiammopropiony ture of viomycin. Tetrahedron Letters 1968~
sequence in the other proposed structure.® 56 : 59015904 1968
Thus, the ami{lo acid sequence is the same 5) Lecuowskr, L.: Viomycin. Tetrahedron Let-
for all tuberactinomycins including viomycin ters 1969-6 : 479~482, 1969,
and the correct structure of viomycin is as 6) Kiracaws, T.; Y. Sawapa, T. Mivrs, T.
shown in Fig. 1. Osaza & H. Tanivama: The structural

studies of viomycin. 6th International
Tosmmaru Nopa
Congress and Chemotherapy and Post-
Teruo Take ;
A N Congress Symposium. p. 486, Tokyo, 1969.
KIO INAGATA 7) Bycrorr, B. W.; D. Cameron, L.R. Crorr,
The Research Laboratories, A. Hassanani-Warngr, A. W. Jounson & T.
Toyo Jozo Co. Ltd., Wess : The total structure of viomycin, a
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