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Strong evidence has accumulated in favor of a conformation for the erythronolide ring, the
~-3
nucleus of the erythromycin antibiotics, which is approximated by the stereoformula 1_.1 This and

3, R,7OH, R, =H
4, R,=H,R,=OH

closely related3 three-dimensional arrangements lie in a deep well in the conformational potential
energy surface, since the pmr spectrum continues to exhibit sharp peaks and discrete fine structure
due to spin-spin coupling even at 110° C.2 The 3, 5-isopropylidene derivative of erythronolide B @)4
also possesses this geometry for the macrolide ring as is clear from the correspondence of coupling
constants observed for 2 and various derivat:lves2 of 1. The conformational stability of the erythrono-
lide macro ring and the occurrence at C-11 of an axial hydroxyl and a difficultly accessible equatorial-
inside hydrogen suggested that the 11-hydroxyl function might be sufficiently resistant to chromic acid
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oxidation to allow selective oxidation of other secondary hydroxyl groups (¢.g., at C-9 or in the sugar
units) of various erythromyecin or oleandomyein derivatives. Such selectivity would be of considerable
practical importance, since it would provide a way of circumventing the base instability of erythromy-
cins and oleandomycins (due to the C-9, C-11 g-ketol unit) which markedly limits chemical modification
of these antibiotics. It would also be of fundamental interest as a case in which the Curtin-Hammett
principle5 demonstrably does not apply either because of non-equilibrium between C-11 H-inside and C-11
H~outside conformations during reaction, 6 or because the large difference in energy of such ground
state conformations is substantially preserved in the transition states accessed from these conforma-
tions., In addition, selectivity in oxidation at C-9 vs, C-11 would provide strong evidence for retarda-
tion of chromic acid oxidation due to inaccessibility of the carbinol proton. .8

Reduction of 2 with sodium borohydride in methanol at -20° afforded a mixture of epimeric alcohols
3 and 4 in 81 and 16% yield, respectively, after chromatographic separat:lon.9 Oxidation of the 9,11~
diol 3 with three equivalents of chromic acid in 95% acetone--5% water at 0° for 356 min resulted in
complete consumption of starting material and, as anticipated, selective formation of 2 which was
isolated in pure form in 76% (isolated) yield. Similarly, under these conditions diol 4 was oxidized to the
B-ketol 2 in 86% (isolated) yield. The S-ketol 2 could be recovered largely unchanged when subjected to
oxidation essentially under the same conditions.

Oxidation of the 9, 11-diol 3 with 16 molar equivalents of Collins rea.gent10 in methylene chioride
at ~6° for 2,3 hr produced a mixture of 8-ketol g (81%) and starting diol 3 (19%). 1 Similar oxidation of
the epimeric 9, 11-diol 4 with Collins reagent resulted in the f-ketol 2 (79%) and unchanged diol 4
(18%). 11

Parallel observations were made starting with the 3, 5-benzylidene analogs of the 3, 5-acetonides
3and 4, i.e., in each case oxidation of the 9-hydroxyl group of the 9, 11-diol system occurred selectively,

The experimentally observed difference between the oxidation rates of the 9 and 11 hydroxyl groups
in 3 and 4 indicates that the nmr-derived conformation of the erythronolide ring system has implications
on the time scale of the oxidation reaction and provides the clearest demonstration so far that the rate of
chromic acid oxidation of a secondary alcohol can be retarded by inaccessibility of the carbinol proton,
Other instances of unusual functional group reactivity differences unique to macrocyclic structures can
be anticipated. They will add a new and interesting dimension to conformational analysis as applied to

such systems. 12
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