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We postulate that III is formed by dealdolization 
of a /3-hydroxy ketone system, and then elimina
tion of the mycosamine moiety, which is beta to the 
newly formed aldehyde group. Since III, which 
contains the system V (R = H), gives a much 
poorer yield of crotonaldehyde than pimaricin it
self does on dichromate oxidation, we believe 
that pimaricin has a protecting group, probably 
the lactone, serving as R in formula V. 

The partial structure I embodies all of the above 
features. Evidence to substantiate and extend 
this partial structure is presented in the following 
communication. 
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PIMARICIN. II. THE STRUCTURE OF PIMARICIN 
Sir: 

A partial structure for the tetraene antifungal 
antibiotic pimaricin1 has been proposed.2 We now 
present evidence that this antibiotic has the total 
structure I. 

The fact that dodecahydropimaricin contains one 
more acetylatable hydroxyl group than the parent 
antibiotic, although the keto group remains un
reduced, suggests the presence of an epoxide in 
pimaricin. The liberation of iodine from potas
sium iodide-acetic acid3 by the antibiotic confirmed 
this and indicated that the epoxide probably is 
adjacent to a carbonyl group.4 

The carboxyl group in pimaricin is present as a 
/3-keto acid, since pimaricin and dodecahydropim
aricin, but not sodium borohydride-reduced dodeca
hydropimaricin, are readily decarboxylated by 
warm dilute sulfuric acid. 
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The previous communication2 and the arguments 
above account for all but three of the oxygen atoms 
in pimaricin. The status of these three is shown by 
(a) N-acetyl pimaricin consumes two moles of 
periodate, one immediately and the second in two 

(1) A. P. Struyk, et al., Antibiotics Annual (1957-1958), 878 (Medi
cal Encyclopedia, Inc., New York, 1958). 

(2) J. B. Patrick, R. P. Williams, C. F . Wolf and J. S. Webb, 
THIS JOURNAL, 80, 6688 (1958). 

(3) S. Bodforss, Bar., 49, 2801 (1916). 
(4) Nystatin and rimocidin also give this teat. 

hours. Formaldehyde is produced, (b) When 
N-acetyldodecahydropimaricin is heated with N 
sulfuric acid at 90° for 3 minutes, crystalline N-
acetyldecarboxytrianhydrododecahydropimaricin (II) 
(m.p. 205-211°; found: C, 64.50; H, 9.08, N, 
2.26; N-acetyl, 5.01) is produced. The ultraviolet 
spectrum of II is that of an alkyl furyl ketone 
(Xmax280m/u: <= = 21,500). 

We consider that the trio] structure at positions 
7, 26, and 27 accommodates these findings thus: 
(a) The first mole of periodate obviously cleaves 
the 26-27 bond, liberating formaldehyde. The 
splitting of the 7-26 bond is considerably slower, 
since the hydroxyl group at 7 is tertiary, (b) 
The reductive opening of the epoxide ring on 
hydrogenation makes the system 10, 9, 8, 7, 26, 
27 the equivalent of a desoxy hexose, the correct 
oxidation state for acid dehydration to a furyl 
ketone. 

If the above arguments are correct, there remain 
five carbon atoms at 2, 3, 4, 5 and 6 which should 
appear as pimelic acid after oxidation of dodeca
hydropimaricin. Therefore, we reinvestigated this 
oxidation and succeeded in obtaining pimelic 
acid (identified by gas chromatography and infra
red spectrum of the methyl ester), from chromic 
acid oxidation. We feel that the isolation of this 
fragment completes the minimum proof of the 
structure of the large ring. 

Two details remain: (a) The mycosamine moiety 
is presumed to be furanose because pimaricin gives 
a positive iodoform test in aqueous bicarbonate 
solution where the lactone ring is not opened. 
(b) We prefer to place the carboxyl group at 11 
rather than 9 on the basis of a number of indica
tions, none of which, however, amounts to a defini
tive proof. We shall confine ourselves here to the 
point that a carboxyl at 9 should be capable of 
lactone formation with hydroxyl groups at 7, 12 
or 26. We have not observed any such lactoniza-
tion. 

This is, we believe, the first complete structure 
determination on any of the numerous polyene 
antifungal antibiotics reported in the literature. 
I t seems likely that most of these substances are 
macrolides of the same general type as pimaricin.6 

(5) Cf. also M. L. Dhar, V. Thaller and M. C. Whiting, Proc. Chem. 
Soc, 148 (1958). 
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THE ENZYMATIC SYNTHESIS OF INOSITOL 
MONOPHOSPHATE^ 1 

Sir: 
Experiments on the enzymatic synthesis of ino

sitol monophosphatide have been described by 
Agranoff, et al.,2 who have reported that labeled 
free inositol is incorporated into a phosphatide by 
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