
Tetrahedron Letters,Vol.28,No.48,pp 6001-6004,1987 Od40-4039/87' $3.00 + .OO 
Printed in Great Britain Pergamon Journals Ltd. 

STEREOCHEMICAL STUDIES OF THE SKIPPED-POLYOL POLYENE 
MACROLIDE CLASS: DEGRADATION AND PARTIAL STRUCTURE 

DETERMINATION OF MYCOTICIN A AND B. 

Stuart L. Schreiber’ and Mark T. Goulet 
Sterling Chemistry Laboratory 

Yale University, New Haven, Connecticut 06511 

Abstract The degradation of prototype members of the skipped-polyol polyene macrolide class, 
mycoticins A and B, is reported. The characterization of the resultant fragments allows a partial 
structure determination to be achieved. 

The polyene macrolides comprise a large class of natural products which display potent 
antiviral and antifungal activity and have been successfully employed in antifungal therapy.1 These 
compounds selectively alter the permeability of membranes that contain sterols; accordingly, they 
show activity against yeast, fungi, and eukaryotic cells, but not bacteria.2 The design and synthesis 
of analogues with increased selectivity towards ergosterol vs. cholesterol, characteristic of fungal and 
mammalian cells, respectively, should result in fungicides with diminished toxicity and represents a 
worthy and challenging goal.3 Structural leads are available from selectivity studies that have 
demonstrated, for example, that phosphatidylcholine vesicles containing ergosterol were markedly 
more and less sensitive to amphotericin and filipin, respectively, than corresponding preparations 
containing cholesterol.4 Unfortunately, the interpretation of such structure-function studies is 
complicated by the paucity of stereochemical information within the polyene macrolide class. Since 
the discovery of the first polyene macrolide nystatin (now used in antifungal therapy) in 19505, over 
200 members have been reported. Although the constitution of over 40 members have been 
determined, the claim of a full stereochemical elucidation of structure is reserved for a single member 
of this class, the antiviral, antifungal agent amphotericin B.6,718 
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have previously reported that speculation of stereochemistry based on structural homology of 
members of this class, represented by mycoticin A and B 1 ‘0, to the distant relative amphotericin B is 
not fruitful.11 In particular,‘the conjecture that these members contain the all syn-skipped-polyol 
configuration was demonstrated to be incorrect in the case of mycoticin A and B. Recently, we have 
been successful in achieving the full assignment of stereochemistry of these prototype members of 
the skipped-polyol polyene class. 12 Central to these investigations was the degradation of the 
natural products and spectroscopic analysis of the resultant fragments. The results of these studies 
are described in this Letter. 

Mycoticin A and B were obtained from shake cultures of Streptomyces ruber (ATCC #3348) 
according to the procedure developed by Wasserman and McCaustlandlod during their studies of 
mycoticin constitution and biosynthesis. Extraction of the mycelia and purification by flash 
chromatography’s resulted in the acquisition of a 1 :l mixture of mycoticin A and B that exhibited the 
same properties as those reported by Wasserman. Refinement of the procedure led to an optimized 
yield of 0.8-l .O g./liter of broth. For the purpose of stereochemical analysis (vide infra) the formation 
of dioxane derivatives of the mycoticins was investigated. Results of experiments performed on the 
tetraacetonide 2 will be described herein; the related tetraformylal derivative is described in the 
accompanying Letter. 

Tetraacetonide 2 was obtained by treatment of an acetone suspension of the macrolide with p- 
toluenesulphonic acid (Scheme 1). Mycoticin A and B tetraacetonide could be separated at this 
stage by HPLC (p porasil, 4:l Hexane/EtOAc). Ozonolysis of the mixture, however, followed by 
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reduction with sodium borohydride and acetylation provided the readily separable products 3,4 and 
5, indicating a stereochemical homology along the skip ed-polyol chains of mycoticin A and B. 

We were able to assign proton srgnals at severa P carbon centers, including C13, CtS, ($5, C27 
and C2s, of the bisacetate 5.14 The salient features of the spin multiplicities are indicated in Figure 1 
and provide support for the indicated local conformations and relative stereochemical assignments 
illustrated in structure 5. 

With the relative stereochemistry of the outer stereocenters in 5 resolved, further degradation 
of 1 was undertaken in order to simplify a potential skipped-polyol chain structure as a target for 
synthesis. Despite reported difficulties in the attempted dehydration of flavofungin (= mycoticin),lce 
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we found the mono-elimination of acetic acid from the octaacetate 6 (Scheme 2) could be achieved 
in high yield by the action of 1 eq DBU in refluxing THF. The oxohexaene 7, as a mixture of two 
isomers, was subjected to an ozonolysis, reduction (NaBH4) and acetylation sequence to deliver the 
nonaacetate 8 as a sin le isomer. Further degradation of the nonaol with sodium periodate and 
subsequent reduction ( a aBH4) and ketonization produced the tetraacetonide 9. Although the NMR 
analysis of 9 provided no further stereochemical information, 9 served as a key target molecule 
throughout these studies for comparison to related materials derived from synthesis. A recent 
synthesis of the all-syn (polyol) isomer of 9 is illustrative.tl.15 

The absolute stereochemistry of stereocenters along the C30-Cs3 fragment of mycoticin A and 
B was determined by independent synthesis of derivatives of fragments 3 and 4 (Scheme 3). The 
naturally derived diols 12 and 13 are readily obtained by saponification of 3 and 4, respectively. 
NMR analysis of the acetonides 14 and 15 resulted in the assignment of the indicated syn- 
stereochemistry at C3c and C31 of both isomers. The absolute stereochemistry of diols 12 and 13 
was determined by employment of the Evans’ asymmetric aldol methodlse with aldehydes 16 and 
17. The resultant diolslsb 18 and 19 were shown to be identical to the naturally derived diols 12 
and 13, respectively, by the criteria of chromatographic mobility (TLC) and NMR spectroscopy. A 
similar comparison was made with the derived acetonides. The sign of optical rotations of the diols, 
in combination with the known stereodirecting properties of the Evans’ oxazolidinone auxiliary, was 
supportive of the indicated absolute stereochemistry.17 

The studies described herein were successful in reducing the number of stereoisomeric 
permutations of mycoticin B from 4096 to 64. The concurrent synthesis and demonstrated 
nonequivalence of the syn-isomer of 9 to the naturally derived material demanded further 
spectroscopic studies of more illuminating mycoticin derivatives. One such compound is described in 
the following Letter. 
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