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AN UNUSUALLY SIMPLE ROUTE TO 4-DEMETHOXY-7-DEOXYDAUNOMYCINONE
M. V. Lakshmikantham, K. Ravichandran, Donald J. Gosciniak, and Michael P. Cavax
Department of Chemistry, University of Pennsylvania

Philadelphia, Pennsylvania 19104, USA

Summary: 4-Demethoxy-7,9-dideoxy-9-bromodaunomycinone reacts rapidly with cold dilute
sodium hydroxide to give, in high yield, 4-demethoxy-7-deocxydaunomycinone. Evidence is
presented in support of a transient enol epoxide intermediate in this unexpected reaction.

The improved antineoplastic activity of 4-demethoxydaunomycin (Lg)l as compared with
the mnaturally occurring daunomycin (lb) and/or adriamycin (lc), coupled with its non
availability through the natural process of fermentation, has provided the stimulus for many
studies on the synthesis of the corresponding aglycone, 4~demethoxydaunomycinone (g).2

Our own studies on the synthesis of 2 made use of the key intermediate ketone 3, which
could be prepared readily and in appreciable quantity from the cheap dye intermediate
quinizarin.3 The introduction of a 9-hydroxyl substituent into 3 to give 4-demethoxy-
7-deoxydaunomycinone (4) was best achieved by vigorous acetylation of 3, followed by
epoxidation of the resulting enol acetate and subsequent alkaline hydrolysis.4 Although this
procedure is reasonably effective, it is quite laborious and the final products must always
be separated chromatographically from a considerable amount of starting material. We now
report a surprigingly simple, yet novel, conversion of 3 into 4.

Direct bromination of ketone 3 under acidic equilibrating conditions affords almost
exclusively the 9-bromoketone 5; as expected, 5 undergoes dehydrohalogenation readily on
warming with a variety of bases, giving high yields of the enone §.5 We have now observed
however, that treatment of 5 with cold, dilute sodium hydroxide rapidly produces the
9-hydroxyketone 4 in almost quantitative yield.68 The important anthracycline intermediate
4 is, consequently, now available from 3 in high yield by two experimentally trivial
operations.

The mechanism of the ready conversion of § to 4 is by no means obvious since, as a

tertiary a-bromoketone, it should be incapable of reacting with hydroxide ion by either an
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SNl or SN2 process. The phenolic hydroxyls of 2 are not required for the displacement,
since conversion of 5 to its dipivalate (1),6b followed by reaction with cold dilute baase,
cleanly affords the dipivalate (8) of 4. On the other hand, conversion of § to its ethylene
ketal (9), followed by similar treatment with base, led only to the recovery of unchanged
ketal 9. The carbonyl group of 5 is, therefore, involved in the displacement reaction. We
propose that hydroxide ion adds to the ketonic carbonyl of 5 to give an alkoxide which
internally displaces the tertiary bromine to give a transient epoxyenol intermediate (10),
which is immediately isomerized to give the «-hydroxyketone 4 (Scheme 1). In support of
this mechanism, a number of epoxyenol ethers have actually been isolated by the action of
methoxide ion on certain a-haloketones under controlled conditions, including at least one

case derived from a tertiary halide.”
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