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Stereoselective Synthesis of 3-Methoxy-cis- and -trans-6a,9a-dimethyl-
hexahydrobenz[e]linden-8-one

By RicHARD A. PACKER and JOHN S. WHITEHURST*
(Department of Chemistry, The University, Stocker Road, Exeter EX4 4QD)

Summary Stereoselective syntheses of the title compounds

have been achieved starting from 6-methoxy-1-tetralone.
3-METHOXY-trans-6a,9a-DIMETEYLHEXAHYDROBENZ [¢]IN-
DEN-8-ONE (10), a possible intermediate for the total
synthesis of triterpenes of the lanostane-cycloartane group,
has been synthesised as follows.

The 2-tetralone (4) was obtainable from 6-methoxy-2-
tetralone,! or could equally conveniently be derived from
6-methoxy-1-tetralone (1) by addition of MeMgI followed
by dehydration of the resulting alcohol to produce the
dihydronaphthalene (3) and conversion of this into (4)
either by epoxidation and rearrangement of the epoxide? or
(better) by hydroboration and oxidation. Alkylation of
(4) with 3-bromopropyne gave the propynyltetralone (5)
which after hydration and cyclisation of the intermediary
diketone furnished the racemic ketone (6).
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Reduction (AlH,) of (6) in tetrahydrofuran solution
produced as a single stereoisomer the alcohol (7) which on
treatment with Simmons-Smith reagent® underwent cyclo-

t The individual methyl shifts were determined unambiguously by deuterium labelling.

data.

propanation to yield (8). Chromic acid-acetone oxidation
of (8) gave the corresponding ketone (9) which on reduction
(Li-lig. NH;) followed by gentle treatment of the product
with chromic acid-acetone produced, as the sole isolated
material, the desired frans-compound (10); » (CDCl;) 9-18
(6a-Me) and 8-82 (9a-Me).t

The cis-isomer (17) was also prepared from 6-methoxy-1-
tetralone (1). Introduction of methyl and chloroallyl*
groups (in that order) gave the chloroallylmethyl tetralone
(2). Reaction of (2) with MeMgI furnished compound (13a)
which underwent rapid dehydration to form (14a). By the
action of hot formic acid both compounds underwent
cyclisation stereospecifically to form the cis-hexahydro-
benzindenone (17); 7 (CDCl,) 8-89 (6a-Me) and 8-67 (9a-Me).t
Also formed in this reaction were the two isomeric chloro-
olefins (16) both of which were transformed into the re-
quired ketone (17) by treatment with H,SO,.
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That the formation of (17) from either (13a) or (14a) is not
the result of a concerted process® was proved by the cyclisa-
tion of the deuteriated compounds (13b) and (14b) [pre-
pared from the reaction of CD,MgI with compound (2)]
which occurred with complete loss of deuterium from the
molecule. Other evidence to be presented later will
demonstrate the relatively long life of carbonium ions of
type (15).

Proof of the stereochemistry of the ring junctions in these
compounds was first deduced by somewhat extensive n.m.r.
studies. Chemical proof was obtained by conversion of the

All compounds gave satisfactory spectral
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ketones (10) and (17) into their diethylenethioacetal
derivatives (11) and (18) and their subsequent Raney nickel
desulphurisations to form the corresponding compounds
(12) and (19). The 'H n.m.r. spectrum of compound (19)
was identical with that of material obtained by an analogous
reaction sequence starting from the authentic (—)-cis
hexahydrobenzindene (20), which has been obtained from
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dehydroabietic acid.® The stereochemistry? of the hydr-
oxy-group in compound (7) follows from that of the sub-
sequent cyclopropanation.

We thank the S.R.C. for financial support, and Dr. W.
Graf for a gift of compound (20).
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