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A SYNTHESIS OF 19-DEHYDROAMPHOTERONOLIDE B.T
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Summary: The four fragments A-D previously prepared for the synthesis of amphoteronolide
B have been assembled to provide the titled compound. This assembly represents a formal
synthesis of amphoteronolide B,

The unique structural and stereochemical features of the polyenemacrolide
amphotericin B (1) have aroused the interest of synthetic chemists.ls2 As a result,
Nicolaou and collaborators have recently accomplished an elegant synthesis of this
macrolide2a,b and we record herein the assembly of the three fragments A (5 in Scheme
1)la,b, B (2)1c,d and CD (13 in Scheme 3)1€ prepared earlier in this laboratory. This
assembly completes a synthesis of the titled compound (14 in Scheme 3) described in the
preceding Note.

AMPHOTERICIN B (1)

The reaction sequence with reagents and yields used to couple fragments A and B are
shown in Scheme 1. Of the many protecting groups for the C(15), C(17)-diol in 2 (fragment
B), the cyclic orthoester shown in 93 fuifilled the requirements necessary to effect three
subsequent reactions: 1) effective coupling of 4 and 5, ii) selective removal of the
orthoester in the conversion of 7 to 8 and, iii) concommitant ketalization at C(13) to
form 8 effected with the aid of trimethyl orthoacetate which rapidly scavenged water
unavoidably present in the reaction medium.4 The overall yield of the conversion of 5 to
8 is ca, 30%, It should be noted that only one methoxy anomer results from this
cyclization,

Scheme 2 outlines functional group manipulation of the AB fragment 8. The sequence
of reactions indicated in the scheme converted both the C(16)-vinyl and C(1)-benzyloxy
groups into the methoxycarbonyl groups of 9. It is noted that oxidation of the aldehydes
to the corresponding carboxylic acids involved in this sequence was best executed with
KMn0O4 in a buffered solution.l9
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The preceding Note describes the preparation of 9a from __1_,5 and 9a was compared with
synthetic material 9. To our surprise (and disappointment) there were minor but
observable differences between the two compounds, although high resolution mass spectra
indicated that 9 and 9a were of the same molecular weight, (i) Thin layer chromatography
showed that they had different mobilities on silica gel. ({i1) 1H NMR spectra were very
similar, but not identical. The C(16) protons of both 9 and 9a showed the same chemical
shift and coupling pattern (2.22 ppm, J15,16 = J16,17 = 10.3 Hz) indicative of the three
equatorial substituents [C{15-17)] on the pyran ring. The C{13) methoxy group had the
same chemical shift in both compounds and was presumably axial. One multiplet (& 3.5 ppm)
in the IH NMR spectrum of 9 was shifted 0.05 ppm downfield from that of 9a, As a result
of the unique chemical shift of this proton and those to which it was coupled, this proton
was assigned to the C(8) position. Therefore, it was concluded that 9 was epimeric to 9a
at the ((8) stereogenic center, despite evidence presented earlier strongly favoring “"syn"
C(8)-C(9) stereochemistry of 9.1b,6
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Scheme 3 outlines inversion of the C(8) stereochemistry of 9. This was accomplished
by mild cleavage of the silyl ethers, selective silylation at C(15,19), oxidation-
reduction2b of the C(8) alcohol, and finally, silylation of the resultant "syn" alcohol.
Compound 11 was compared to 9a and was found to be identical. The C(19) center was
converted to a keto-phosphonate by selective addition of 1ithium methyl dimethylphosphon-
ate to the C(19) aldehyde and oxidation of the g-hydroxyphosphonate. The C(1) methyl
ester was saponified last in order to obtain pure material in the preceding steps.

Following the proceedure described earlier,2b the AB fragment (12) and the CD
fragment (13) were coupled by DCC mediated esterification and subsequent macro-Wittig
cyclization? to provide the 19-dehydroamphoteronolide derivative 14, which was, again,
found to be identical to material derived from oxidative degradation8 of amphotericin B.
Since 14 has been converted to amphoteronolide B,2b this work constitutes a formal total
synthesis of the same.
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