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1,4-Dien-3-ones bearing pendant arylethyl side chains were readily prepared from substituted dihydrocinnamaldehydes. When treated with
TiCl, at low temperature, these compounds underwent domino cyclization to give benzohydrindenones in near-quantitative yield and with
complete diastereoselectivity.

Benzohydrindan ring skeletons are useful intermediates in  The necessary substrates to test the feasibility of this
the construction of steroidal targétand alkaloid$and also process could be prepared from readily available hydrocin-
can be found in other biologically important substancége namaldehydeda—c (Scheme 1§.Horner—Emmons olefi-
have previously reported that hydrindan skeletons can benation under the RoushiVlasamune conditionsfollowed
assembled by domino Nazarov cyclization/6-endo cation- by a reduction/oxidation sequence, yielded the key etais
olefin cyclization* This process typically consumed the c. Treatment with either 2-propenylmagnesium bromide,
starting trienone with high efficiency but furnished a mixture 3-lithiohexene, or 1-lithiocyclohexene gave the corresponding
of products via several termination pathways. In a related dienols, which were then oxidized to dienor8ss-gusing
study, we also described the cascade cyclization of aryl BaMnO.8

trienones, in which 6-endo cyclization of a trisubstituted  Initial experiments employed the simple, phenyl-substi-
olefin and the Nazarov oxyallyl intermediate was followed tuted substrat8a (Scheme 2). The Lewis acids BPEt

by clean termination via addition of the resulting carbocation and TiCk were chosen, as they have been found to be the
to a pendant phenyl grodpln light of these results, we ~ most generally effective mediators of other Nazarov-based
sought to learn whether the direct trapping of the Nazarov domino processes:® Unfortunately, treatment a3a with
intermediate by pendant aryl moieties was possible. Follow- TiCls led to complex mixtures containing no apparent domino
ing is a preliminary report of this work, which describes the
high-yield and stereoselective conversion of aryl dienones
to benzohydrindenones.
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cyclization products, while BFOE, effected clean conver-
sion to cyclopentenongaresulting from Nazarov cyclization
followed by the standard eliminative termination pathway.
Failure to observe the desired domino process in this cas
was likely due to inadequate nucleophilicity of the phenyl
trap, in analogy to earlier related photochemical stutfies.
We therefore directed our attention to the more electron-
rich substrate8b—g.

Again, BR+OEtL proved unsuitable as the Lewis acid
initiator, giving mixtures of simple Nazarov cyclization and
domino cyclization products. In contrast, TiChpidly and
cleanly effected the desired transformatior8bf-g to 5b—g
in 90—99% vyield!! As expected, the arene substitution
reaction occurred at the sterically less demanding position
in all casesarato the methoxy substituent f&b—d and
meta/parao the methylenedioxy group f&e—g). This was
readily apparent from the coupling pattern of the aromatic
protons. In analogy to other Nazarov-based domino pro-
cesses, the ring-fusion stereochemistry was assigneis,as
while the neighboring Rgroup at C-3 (e.g5c,d,f,g) must
becisto the bridgehead proton after conrotatory closure per
the demands of orbital symmetiThe configuration at C-2

was assigned as shown on the basis of prior observation of

selective enolate protonation from the convex face of the
cis-hydrindan systen® This stereochemical assignment was
confirmed by X-ray crystallography in the case %f and
those of the other products were assigned by analogy.

(10) West, F. G.; Willoughby, D. WJ. Org. Chem1993,58, 3796.
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Finally, use of a furan terminattfwas examined to further
probe the scope of this process. Furan-containing dienone
3h was prepared from (E)-3-furanacrylic acid in analogy to
the route employed above (Scheme 3). Notably, enal
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intermediate2d (perillenal) is a naturally occurring phero-
mone of the pine saw fl{£ The route described here offers
a convenient method for preparing this substance in quan-
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tity.16 Upon treatment with TiG| 3h was converted to In summary, 1,4-dien-3-ones with pendant electron-rich

furohydrindenonéh in 55% yield. In contrast to the other aryl groups undergo domino cyclization to give arene-fused

examples, warming to room temperature was required for hydrindenones stereoselectively and in high yield. Further

complete consumption of the starting dienone. Although it mechanistic studies and application of this facile process to

was not possible to characterize the remaining material, it is other structural classes will be reported elsewhere in due

likely that the lower yield in this case may be due to course.

competing oligomerization or other decomposition processes
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(12) For recent reviews, see: (a) Habermas, K. L.; Denmark, S. E.; Jones,4597. (b) Shimizu, H.; Tanaka, M.; Tsuno, ¥. Am. Chem. Sod982,
T. K. Org. React1994 45, 1. (b) Denmark, S. E. I8omprehensie Organic 104, 1330.
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