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Partial Structure of Chalcomycin. I. A
Cis Chalcosyloxy Moiety
Sir:

Previous communications have reported that acid
degradation of the antibiotic chalcomycin! (I) yields
chalcose? (4,6-dideoxy-3-O-methyl-p-glucose) and my-
cinose® (6-deoxy-2,3-di-O-methyl-p-allose), and that
periodate—permanganate oxidation gives 2,4-dimethyl-
3-chalcosyloxy-6-oxoheptanoic acid (II).* We now
wish to present evidence which assigns the partial
structure I to chalcomyecin.
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One of the possible formulas, C3sHz6044 (mol. wt. 700.8),
is compatible with elemental analyses (4nal. Caled.:
C, 39.98; H, 8.06. Found: C, 59.84;, H, 8.06) and
molecular weight determinations (X-ray crystallog-
raphy, mol. wt.> 701 % 7, osmometric determinations,
725 =+ 15 (butyl acetate) and 716 = 14 (benzene);
isothermal distillation (methanol), 575-592) of chalco-
mycin. This formula is also compatible with the
elemental analyses of several derivatives and degrada-
tion products of chalcomycin.

The presence of an «,8-unsaturated lactone (or ester)
in chalcomyecin (I) is indicated by its ultraviolet spec-
trum (\E0F 218 my (e 22,770)) and infrared absorption
peaks (5.84, 6.03 u). The infrared peaks remained
essentially unchanged by sodium borohydride reduction
(5.84, 6.05 ), but were replaced by a single peak (5.80
w) upon hydrogenation (Pt, acetic acid). The n.m.r.
spectrum of I in deuteriochloroform indicates the
presence of a proton on C-2 coupled to a proton on C-3,
Je3 = 15.6 c.p.s., typical of a trans olefinic function.’
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The C-3 proton appears as a quartet, indicating the
presence of a single proton on C-4, J;4 = 9.8 c.p.s.
Spin-decoupling studies”® verify these assigninents and
further indicate that the C-4 proton appears at § 2.68,
as expected from a methinyl proton. The C-2 proton
doublet and the C-3 proton quartet are also shown by
the sodium borohydride reduction product of I.

Hydrogenation of I (Pd-C, ethanol) followed by
saponification and subsequent periodate oxidation
yielded, as one of the major products, a Cyg acid (III).
Acid III remained oily after purification by counter-
current distribution (200 transfers, X = 1 in chloro-
form-water system) but gave good analyses for CisHgOr
(Anal. Caled.: C, 59.97; H, 895 Found: C,
59.82: H,9.26). Then.m.r. spectrum of III in deuterio-
chloroform indicates the presence of three C-methyl
doublets, one methyl ketone singlet, and one O-methyl
singlet. Oxidation of III with sodium hypoiodite gave
iodoform and a diacid IV (infrared peak at 3.85 u);
acid hydrolysis of IV vielded chalcose and a y-lactonic
acid V (infrared peaks at 5.66, 5.83 u). On the other
hand, acid hydrolysis of III did not give a v-lactone
(5.82 ). Hence chalcose is ¥- to the methyl ketone
group in III, and the established structure of II*
allows assignment of partial structure from C-4 to
C-9 of III.

Nitric acid oxidation of III yielded (4)-2-methyl-
glutaric acid® (identified by comparison of infrared and
n.m.r. spectra, melting point, and optical rotation with
authentic (—)-2-methylglutaric acid and by elemental
analyses), which established the partial structure of
III from C-1to C-4. The known absolute configuration
of (4)-2-methylglutaric acid shows that the absolute
configuration at C-4 in III is S.!* The previously re-
ported isolation of (+)-2,4-dimethylpentane-1,3,3-
triol* from C-1 to C-5 of II reveals the relative configu-
ration of the two asymmetric carbons corresponding to
C-4 and C-6 of III, and thus establishes the configura-
tion at C-6in III as S.

The C-1 anomeric proton of chalcose shows large
coupling with the C-2 proton (/ = 7.4 c.ps. in II;
J = 7.1 c.p.s. in III), indicative of a diaxial coupling
and hence a 8-glycosidic configuration.?

Thus, the structure of III is 4,6-dimethyl-5-8-
chalcosyloxy-8-oxononanoic acid and allows the struc-
tural assignment of C-1 to C-8 in chalcomycin.
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Partial Structure of Chalcomycin. II. A
C1; Mycinosyloxy Moiety
Sir:
In the preceding communication,' the structure and
partial configuration of a Cys chalcosyloxy moiety in
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