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THE STRUCTURE OF LIENOMYCIN, A NOVEL TYPE OF POLYENE MACROLIDE ANTIBIOTIC
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The pentaene macrolide antibiotic-lienomycin is produced by Actinomyces
diastatochromogenes var, lienomycini V/

Besides antifungal activity, tipical for polyene macrolides, lienomycin
is characterized by antibacterial and antitumor 5 activity.

Evidence on the structure of lienomycin, I, was obtained from wass spec-

troscopic enslysis of the degradation products formed in appropriate chemical
reactions.
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The structure of carbon skeleton between 01 and C28 atoms of I was elucidated
on the basis of the structure of the compound Il. The sequence of reactions
leading to the formation of II included at the step 2 a retroaldol cleavage
of the bond between C28 and 029 of I.
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The evidence on the structure of II was obbtained from mass spectroscopic
snelysis.

The structure of carbon skeleton between C1 and 054 of T and the location
of oxygen and nitrogen functions in this moiety were established by mass spec-—
troscopic analysis of the compound III and of its deuterated analogue IV.

The values m/e 1521 and w/e 1524 were determined for the molecular ions of III
and IV, respectively.
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The evidence on the location of methoxy groups and the N-methylacetamide moiety
was obtained from the fragmwentation patterns typical for methoxy compound and
tertiary amides, observed in mass spectra of III and IV. Elementary composition
of the ions w/e: 158, 244, 285, 330, 590, 764, as determined by high resolution
mass spectrometry, confirmed the results obtained.

An acid hydrolysis of the compound III followed by methylation of the resulting
hydroxy group led to the compound V. The evidence on the location of glycosidi-
cally bound rhamnopyranose at 025 in I originated from the comparison of the
n/e fragmentation patterns in the mass spectra of the compounds III and IV.

Comparison of values of molecular and fragment ions observed in spectra
of the compounds III and IV permitted the recognition of two deuterium atous
at Cq and one at 027 in IV, respectively, and thus the presence of the carboxy-
lic group at 02 and the keto group at 027 in the lienomycin wmolecule was
established.

The comparison of fragment ions of cyclic and linear coumpounds VI and VII
enabled unambigous location of a lactone bond between C,1 and C45 in the anti-
biotic molecule.

The latter evidence and the structure of the couwpounds II, III1, IV and V
allowed reconstruction of the antibiotic molecule with all double bonds

reduced.
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The location of isolated double bonds and of the pentsene chromophore
in the lienomycin molecule is derived from the structure of the compounds

VIII - XXI.
LIENOMYGIN
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The chemical structures of the compounds VIII - XXI were established by wmass
spectrometric analysis of their voletile methyl or trimethylsilyl polyethers.
The indicated deuterated analogues were obtained with lithium borodeuteride
as a reducing agent.
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The presence of deuterium atoms st terminal carbon atoms in the compounds
IX, XTI, XIII, XV, XVII, XIX and of one deuterium atom &t C4 in XVIT resulted
frou the reduction of aldehyde and keto groups originating from catalytic
reduction of ozonides. One deuterium atom at Cg in XV and two deuterium atous
at C1 in XXI resulted from the reduction of the keto group and the lactone
bond existing in the native antibiotic molecule. The structures of the degra-
dation products VIII - XXI and the structures of the compounds III and IV
provided evidence for the presence of six isolated double bonds in the lieno-
mycin molecule. The positions of isolated double bonds and of the pentaene
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chromophore in the antibiotic molecule were determined from the positions of
deuterium atoms, as determined by mass spectrometry, in the compounds IX, XI,
XIII, XV, XVII, XIX and XXI.

The conformation of a glycosidically bound f -L-rhamnopyranose was deter-
nined on the basis of 'H nor analysis of the compound XIV.

Thus, the structure I was established for lienomycin, based upon all the
evidence presented above.

It might be expected that a six-membered hemiketal ring structure between
027 and C51 of the iienomycin molecule can be formed, analogously to other
polyene macrolides 22

Lienomycin, I, exhibits novel structure features among polyene macrolides:
a fourty four-membered macrolactone ring the largest of all polyenes, six
isolated double bonds, a L-rhamnose moiety, and an amino group attached to
the carbon skeleton of the antibiotic molecule.
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