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Abstract: Observation that oxidation and ring contractive benzilic acid rearrangement of 8 leads to the
stereoselective production of the K252a carbohydrate moiety suggests a possible biosynthetic link between the
furanosylated and pyranosylated indolocarbazoles. Copyright © 1996 Elsevier Science Ltd

Recent investigations in our laboratories have culminated in the first enantioselective synthesis of (+)-
K252a (1) and the development of a ring expansion protocol for the stereoselective preparation of pyranosylated
indolocarbazoles (e.g., staurosporine, (2)1.1:2 Our initial
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in a single step (i.e., 85 8). The facility and
stereoselectivity of this rearrangement leads us to
speculate that a similar o-hydroxy ketone may play a central role in indolocarbazole biosynthesis (e.g., 5a—1-4,
Scheme I). Indeed, a recent report by Fredenhagen describing the production of both K252a and staurosporine
(i.e., furanosylated and pyranosylated indolocarbazoles) by a single microorganism, supports this notion of a
common biogsynthetic intermediate and has prompted us to herein report the results of our preliminary
investigations leading to the discovery of the oxidation/ring contraction sequence.4

As part of a plan to produce the entire family of glycosylated indolocarbazoles from a common synthetic
precursor, we began exploring the feasibility of converting the K252a carbohydrate to an a-methoxy ketone (e.g.
1-55b, Scheme I) that contains the structural elements necessary for ready conversion to staurosporine (2), RK-
286¢ (3),5 and TAN-1030a (4).6 While model investigations established the feasibility of a regio and
stereoselective ring expansion,2 subsequent attempts to alkylate the derived a-hydroxy ketone proved
problematic. Of note is the propensity of 8 to undergo loss of the indolocarbazole nucleus as evidenced by
isolation of 10 as the major product in many of our alkylation attempts. In an effort to avoid this deleterious
event we turned our attention to methylation procedures that appeared to proceed under essentially neutral
conditions. While these efforts failed to produce any of the desired a-methoxy ketone 9, the conditions of
Vowinkel (CuCl/DCC/MeOH)? were observed to cleanly convert 8 to 6, the functionalized K252a sugar moiety.
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latter of these two
mechanistic possibilities appears most likely. In addition, subsequent investigations have revealed CuCl in
MeOH without added DCC to be the optimal conditions for converting 8 to 8 (95% yield).8

In summary, an efficient single step procedure has been discovered for the stereoselective conversion of a
pyranosylated indolocarbazole to the K252a carbohydrate moiety. Currently, we are focusing on the preparation
of isotopically labeled a-hydroxy ketone 5a in an effort directed toward establishing the centrality of this

compound in indolocarbazole biosynthesis.
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