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Summary: Treatment of a 7-epi taxol derivative with
DAST in dichloromethane led to an unexpected reaction
involving participation of the C-19 methyl group and clean
formation of a cyclopropane ring.

The anticancer drug taxol, 1, is showing excellent clinical
activity,! and this observation has recently sparked further
investigations in the chemistry of this exciting diterpenoid,?
aimed at a more complete definition of the structure—
activity relationship (SAR) in this area. In connection
with our own studies on the chemistry of taxol,® we have
focused our attention, inter alia, on modifications at C-7.
What little is known about the SAR at this position
suggests that the hydroxyl group does not play an essential
roleintarget recognition. In an attempt tosynthesize new
C-7 taxol analogs, we treated 7-epi taxol* derivative 3 with
DAST (eq 1, Scheme 1).5

A single product was isolated typically in 80-90% yield.
The mass spectrum indicated the loss of 2 equiv of water.
Contraction of ring A, as previously reported by Kingston,?
was evident upon inspection of the 1H-NMR spectrum.
This failed to show any further olefinic proton, but
particularly striking was the loss of the signal due to the
C19 methyl group. This was apparently replaced by an
aliphaticmethylene group. Standard connectivity analysis
by COSY and proton—carbon correlation indicated that
the structure contained a cyclopropane ring, and all our
data are consistent with 4 as the reaction product.

Rearrangement reactions are sometimes observed in
DAST fluorinations, as the hydroxyl group is strongly
activated and the products can be rationalized as arising
from carbonium ion intermediates. Thus, dehydration
and/or 1,2-shifts,” ether formation,? allylic or homoallylic
rearrangements,? Friedel-Crafts alkylation,!® and nor-
bornyl cation rearrangements!! have been observed.
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From these precedents, we are led to propose that the
formation of the cyclopropane ring occurs (Scheme II) by
activation of the C-7 hydroxyl group, with backside
displacement by the angular methyl group to afford, via
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product. Intermediacy of a carbonium ion at C-7 is also
possible, although in this case one would expect a more
complex mixture.!3 The occurrence of a carbene was also
considered, but it is very unlikely given the spectrum of
reactivity observed with DAST. Final clarification must
await further studies.

The present reaction has well-studied enzymatic coun-
terparts in the production of cycloartenol from squalene,!4
and in the biosynthesis of cyclopropanated sesquiter-
penes.!5 The formation of small amounts of cyclopropanes
from the decomposition of aliphatic diazonium salts is
usually explained, in analogy with our rationale, by
invoking corner-protonated cyclopropanes as intermedi-
ates.'® We believe several factors may contribute to the
unprecedented success of this cyclopropane formation:
(1) Sn2 reaction by fluoride in 8 is severely hindered by
the Ci¢ methyl group. (2) Such a methyl group is almost
exactly antiperiplanar to the departing leaving group at
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Cy; i.e., the geometry is ideal for C;g participation. (3)
Participation of a vicinal methyl group usually manifests
itselfin a 1,2 Wagner—-Meerwein shift. It islikely thatthe
shift is initiated but cannot be completed because cleavage
of the Cs—C19 bond would place a positive charge at Cs,
to the Cy carbonyl.!” This reaction is therefore unlikely
to be general or easy to duplicate in a simpler system,8

In connection with our taxol SAR studies, we were
interested in avoiding A-ring contraction, which usually
leads to loss of biological activity.!® When we carried out
the DAST reaction under controlled conditions (only 2-4
equiv of DAST at rt and careful HPLC monitoring of the
reaction) a second cyclopropane-containing product, 2a,
was isolated (by preparative HPLC) in modest yield.
Catalytic hydrogenation then gave 2b, which was shown
to be almost as potent as taxol in a number of biological
assays.?® This implies that modifications in the C;/Cyg
region do not drastically affect binding of taxol to its
microtubule binding site. In addition, the serendipitous
preparation of 2a offers an unexpected handle for further
manipulation at the difficult position 19 of the taxol
skeleton.
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