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The Structure of Chromocyclomycin

By Yu. A. BERLIN, M. N, KoLosov,* I. V. Vasing, and I. V. YARTSEvVA
(Institute for Chewmistry of Natural Products, USSR Academy of Sciences, Moscow)

CHROMOCYCLOMYCIN, a new streptomycete meta-
bolite recently isolated from Streptomyces LA-70172
in addition to the antitumour antibiotic LA-7017,2
has proved to be a glycoside C,Hg Oy, m.p.
196-—198° (from Me,CO), [a]y —180° (¢ 0-3 in
EtOH), Amax (EtOH) 229, 283, 322, 335, and 420mp
(log € 4-54, 474, 4-21, 413, and 4-02), yielding
three sugars on hydrolysis with 509, acetic acid,
3-C-methyl-2,6-dideoxy-D-ribo-hexose (mycarose),
2,6-dideoxy-D-avabino-hexose (olivose, chromose
C, canarose), and 2,6-dideoxy-D-Zyxo-hexose (oliose,
deacetylchromose D) in a 2:1:1 ratio. The
aglycone, Cy,H,,Oy, m.p. 226—228° (from MeCN),
[a]¥ — 415° (¢ 0-3 in EtOH), has been named
chromocycline to emphasize its structural relation-
ship to chromomycinone (II)*> and the tetra-
cyclines.t :

The structure of the sugars had been elucidated
previously.® The structure of chromocycline (I)
was established on the basis of the following:
chromocycline contains a methoxyl on a saturated
C-atom, an aromatic methyl, a C-acetyl in a S-dike-
tone grouping, two isolated aromatic protons, four
phenolic or enolic hydroxyls, of which two are
involved in chelate groupings, and an alcoholic
hydroxyl, but no unconjugated carbonyls. Of two
titratable groups (pK, 48 and 6-8) the first
resembles acetyldimedone in acidity, while the
second is like the 1,8,9-oxodiphenolic grouping of
chromomycinone (II). The mass spectrum of
chromocycline indicates the presence of the tri-
cyclic moiety of chromomycinone since, as with
(IT), the base peak in the higher mass range is due
to the m/e 272 fragment, arising from cleavage of
the 4a—4 and 124-1 bonds. The u.v. spectrum of
chromocycline indicates the presence of two
chromophores, subtraction of the absorption of

(IT) from that of (I) giving a curve resembling the
difference curve obtained by subtracting the
absorption of the model 8,9-dihydroxy-10-methyl-
1-0x0-1,2,3,4-tetrahydroanthracene from that of
the appropriate anhydrotetracycline. The chrom-
ophores are separated by a tertiary alcohol group
which undergoes hydrogenolysis on mild treat-
ment with Zn 4 AcOH, the reaction resulting in a
bathochromic shift of the long-wave absorption
(Amax 422 — 455 my).

Periodate oxidation of chromocyclomycin de-
stroys both mycarose residues but does not affect
the olivose or oliose residues. Partial hydrolysis
of chromocyclomycin gives mycarosylchromo-
cycline ([} —235° ¢ 0-8 in EtOH), olivosyl-
chromocycline ([a]¥ —365° ¢ 0-8 in EtOH) and
mycarosylolivosylchromocycline ([a]3 —230°, ¢ 0-8
in EtOH), whereas complete hydrolysis of chromo-
cyclomycin perbenzoate yields among other pro-
ducts 4-benzoylolivose and 4-benzoyloliose. It
thus follows that in the chromocyclomycin mole-
cule one of the aglycone hydroxyls is attached to a
mycarose residue and another to a mycarosyl(1 —
3)oliosyl(1 — 3)olivosyl chain.

The acidity constants of chromocyclomycin are
almost identical to those of chromocycline.
Hence, both the peri-dihydroxyketone and acetyl-
dimedone groups of the former must be free, so
that it is the 8- and 12a-hydroxyls of chromo-
cycline which are involved in the binding of the
carbohydrate chain. The u.v. absorption of
chromocycline and olivosylchromocycline but not
of chromocyclomycin or mycarosylchromocycline
undergoes a bathochromic shift upon basification.
This means that in chromocyclomycin the myca-
rose residue blocks the 8-phenolic hydroxyl,
whereas the trisaccharide chain is joined to the
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12a-OH. Independent evidence of the position
of the sugars follows from the fact that hydro-
genolysis of the trisaccharide chain on reduction
of chromocyclomycin by Zn 4 NHj(aq.) yields
mycarosyl-12a-deoxychromocycline.

Calculation of the molecular rotations according
to Klyne’s rule indicates the a-configuration for
the mycarose residue linked directly to chromo-
cycline and the 8,8 or B,a.f configuration for
the mycarosyl-oliosyl-olivosyl chain. In addition
the available evidence permits chromocycline to
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be tentatively assigned a 4R,4aS,12aS-configura-
tion (I). Hence, chromocyclomycin is formulated
as (III).

Since compounds of type (IV) are biogenetic
precursors of tetracyclines,® the structure of chrom-
ocycline implies a similarity in the biosynthetic
pathways to these well known antibiotics and to
the aglycone moiety of olivomycin—chromomycins.?

‘We thank Professor P. Sensi (Lepetit, Milan) for
the sample of Streptomyces LA-7017.
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