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THE STRUCTURE OF ROFLAMYCOIN, 

A NEW POLYENE MACROLIDE 

ANTIFUNGAL ANTIBIOTIC

Sir. 
 Roflamycoin (formerly named flavomycoin) 
is a pentaene macrolide antibiotic produced by 

 jenensis Streptomyces roseoflavus ARAI 1951 vars 
nov. var. JA 50681). Its complete structure has 
been established as I (Fig. 1) on the basis of the 

partial structure formerly reported2,3) and of the 
examination by spectroscopic methods of de-

gradation products obtained in specific chemical 
reactions. 
 The molecular weight of I, 738, results from 

the ion m/z 761 (M+Na)+. obtained by MS-FD. 
The molecular ion (M)+., m/z 1386, of the OTMS 
derivative of I obtained by MS-EI, together with 
a series of characteristic ions of the type (M--
n x 90)+. generated as a result of the elimination 
of consecutive trimethylsilanole molecules, indi-
cated the presence in I of nine hydroxyl groups. 
The reduction of I with hydrogen on palladium 
catalyst yielded the product with the molecular 
weight 748 as determined by MS-FD on the basis 
of the ion m/z 771 (M+Na)+. The formation 
of decahydroroflamycoin, II, points to the pre-
sence of five double bonds in the molecule of I. 
The reaction of II with O-methyl hydroxylamine 

yielded methoxyiminodecahydroroflamycoin, III, 
as identified from the MS-FD ions: m/z 778 

(M +H)+/ and m/z 800 (M TNa)+.. The formation 
of III indicates the presence in I of one keto 

group. 
The carbon skeleton of roflamycoin and the 

position of oxygen functions were established on 
the basis of the mass spectral data obtained by 
MS-EI of the permethylated derivative, IV 
(Fig. 2), and of its trideuterio analogue, V (Fig. 2), 
obtained in the reactions sequence: 1. reduction 
of II with lithium aluminum hydride or lithium 
aluminum deuteride; 2. methylation of the re-
sultant products with methyl iodide in the pre-
sence of sodium hydride in tetrahydrofuran. 
Compounds IV and V exhibited molecular ions 
by MS-El, m/z 922 and m/z 925, respectively. 
The fragment ions found in both mass spectra, 
resulting from the characteristic cleavage of C-C 
bonds adjacent to heteroatoms of methoxy groups, 
enabled the location of the methoxy groups and 
deuterium atoms. The most important diag-
nostic ions, suggesting the structures of IV and V,

are shown in Fig. 2. The presence in V of two 
deuterium atoms at C1 and of one deuterium atom 
at C37 results from lithium aluminum hydride 

reduction of the lactone bond and of the keto 

group present in I. 
Similar to some other polyene macrolides4), 

a hemiketal structure in roflamycoin is formed 
upon the interaction of the keto group at C17 
with one of the hydroxyl groups in a position, 

at C13 or C21. The presence of the hemiketal 
structure in I was suggested by the 13C-NMR 

spectrum which contained an absorption at 97.1 

ppm (in d,-DMSO) which is a singlet in the off-
resonance spectrum3). According to a structural 
feature common for polyene macrolides with a 

hydroxyl group c to the oxo function4) the for-
mation of the hemiketal ring in I between C17 
and C13 is most probable. 

Due to the presence of the methyl group at 
C2 and the isopropyl group at C35 in I, the lactone 
bond exhibits unusual stability for the polyene 

macrolide. Alkaline hydrolysis of the lactone 
bond in decahydroroflamycoin, II, requires much 
more drastic conditions than employed for other 

polyene macrolides. The reduction of II with 
lithium borohydride yields dodecahydrorofla-
mycoin, Vi, which contains a hydroxyl group at 

C17 as a result of the reduction of the ketone 

group without the simultaneous reduction of the 
lactone bond. This has been confirmed by the

Fig. 1. The structure of roflamycoin.
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Fig. 2. The structure of compounds IV and V.
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reduction of II with lithium-borodeuteride, yield-
ing 17-deuterioundecahydroroflamycoin, VII. 
The resultant compounds, VI and VII, were ana-
lysed by MS-FD and, after their transformation 
to the volatile 0-methyl derivatives, by MS-EI. 
The molecular ions obtained by MS-FD for VI 
and VII were m/z751 (M+H)+., m/z773 (M+ 
Na)+. and m/z752 (M+H)+., m/z 774 (M+Na)+., 
respectively. The O-methyl derivatives of VI 
and VII exhibited by MS-EI the molecular ions 
at m/z 890 (M)t and m/z 891 (M)t. 

The position of the lactone bond in I has been 
established by comparing the mass spectra of the 

O-methyl derivatives of dodecahydroroflamycoin , 
VI, which contains an unreduced lactone bond, 
and of IV with the reduced lactone. Diagnostic 
for the location of the lactone bond between C1 
and C35 is the presence only in the mass spectrum 
of IV of the ion at m/z 87. These results are in 
agreement with the previously reported data ob-
tained from the 1H-NMR analysis of rofla-
mycoin2). 

Within the antibiotic groups of methyl penta-
enes and carbonyl conjugated pentaenes I is the 
first representative in which a keto group was 
shown to be present. The molecule contains a 
large macrolide ring of 35 carbon atoms without 
the presence of a carboxyl group or an amino-
sugar. The novel structure is characterized by 
conjugation of a methyl pentaene with the lactone 
carbonyl group and by the presence of a hemiketal 
structure formed by a keto group. By these 
structural features roflamycoin is unambiguously 
distinguished from the other known carbonyl 
conjugated pentaenes, mycoticin5) and flavo-
fungin6).
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