Tetrahedron Letters, Vol. 37, No. 8, pp. 1177-1178, 1996

@ Pergamon Copyright © 1996 Elsevier Science Ltd
Printed in Great Britain. All rights reserved

0040-4039/96 $15.00 + 0.00

0040-4039(95)02404-2

FRAGMENTATION-CYCLIZATION REACTIONS OF O-STANNYL KETYLS:
THE SYNTHESIS OF AN ANGULAR TRIQUINANE SKELETON

Eric J. Enholm®* and Zhaozhong J. Jia
Department of Chemistry, University of Florida
Gainesville, FL 32611, USA

Abstract: Fragmentation of a rigid u'k:yclo[3.3.0.02v8k)cme-3-one ring system bearing an alkene tether resulted in
the synthesis of an angular triquinane skeleton. This was achieved by a sequence involving 2 Diels-Alder cyclo-
addition, an oxa-di-x-methane rearrangement, and an O-stanny! ketyl ring scission (7 steps) in 36% overall yield.

The unique strained structure of the tricyclo[3.3.0.02’8]octane-3—one ring system allows it to function as
an ideal skeletal precursor for the construction of fused polycyclopentanoid natural products.‘ We have recently
begun a series of studies on the mechanistic and synthetic uses of this interesting tricyclic template with a par-
ticular focus on its O-stannyl ketyl-promoted cleavage.“ This Letter contains the first application of this o.-
ketocyclopropane fragmentation where an intermediate radical is captured by a pendant alkene (5§ — 7).5 This
general protocol provides for a new approach for the construction of an angular triquinane skeleton.®”

To prepare precursor 5§ for the key fragmentation, the Diels-Alder reaction of silyl ether 1 with ethyl
propiolate gave bridged bicyclic product 2 (88%).8.11 A triplet sensitized photochemical oxa-di-x-methane re-
arrangement readily constructed the desired strained tricyclo[3.3.0.02v8]octane-3-one ring system 3 in an ex-
cellent yield (88%).!!
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KEY: (a) HC=CO3Et, PhH, 75 °C, then H3O%; (b) hv, Pyrex filter, acetone, 2d; (c) HOCH,CH20H, PPTS,
PhH, 80 °C, Dean-Stark; (d) Dibal (2.1 eq), CH2Cla, -78 °C; (e) PDC, celite, CH2Cla, RT; (f) allyl magnes-
jumbromide (2.0 eq), THF, -78 to 23°C, then H30%; (g) nBu3SnH, AIBN, PhH, 80 °C; (h) PCC, CH,Cly, RT.

Protection of the ketone carbonyl in 3 (97%), followed by dibal reduction (90%) to 4 and PDC oxidation
smoothly to give the desired aldehyde (67%).ll The allyl unit was next added with allylmagnesium bromide
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and the ketal protecting group was removed in a standard acidic workup (85%), producing 2 diastereomers of §
(1.3 : 1) by GC analysis which were not separable by column chmmatography.ll Treatment with nBu3SnH
furnished the angular triquinane skeleton 7 in 93% yield.ll High stereochemical control was realized in the 5-
exo-trig radical cyclization where the endo:exo stereoselectivity for the methyl was found to be > 57 : 1. A
Beckwith chair-like intermediate 6 supported the stereochemistry of the endo-methyl in 7 5 Diketone 8 was
obtained by direct oxidation of 7 with PCC providing a single diastereomer of triquinane diketone 8 in 78%
yield. The endo-methyl stereochemistry in 8 and its precursor 7 was readily established from Whitesell's earlier
B¢ NMR studies of closely related fused-cyclopentanes. 10

In summary, this work demonstrated an O-stannyl ketyl-promoted fragmentation of an «-
ketocyclopropane can be efficiently coupled to the intramolecular radical trapping of a tethered alkene.
The entire synthetic sequence here is very efficient, producing triquinane 7 in 36% overall yield from 1.
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