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A NEW USE OF THE BIRCH REDUCTION.
SYNTHESIS OF 2,3-DISUBSTITUTED CYCLOPENT-2-EN-1-ONES FROM 6-METHOXYINDANONE

Christopher J. Moody* and Judy Toczek
Department of Chemistry, Imperial College of Science and Technology,
London SW7 2AY, U.X.

Summary: Reductive alkylation of 6-methoxyindanone (1)
gives the dihydroindanones (2), ozonolysis and oxidation of
which leads directly to 2,3-disubstituted cyclopent-2-en-1-
ones (4).

The metal-liquid ammonia reduction (Birch reduction) of aromatic compounds such as alkyl- and
alkoxy-benzenes has found wide application in organic synthesis over many years, and more rec-
ently it has been shown that the reduction of the aromatic ring of aromatic esters and ketones,
traditionally regarded as unsuitable substrates, is also possib]e.] Optimum conditions for the
reduction and reductive alkylation of aromatic ketones were first established for acetophenone
and its methoxy—deriva’cives,2 and we have made use of similar reductive alkylations of
indan-1-ones in the synthesis of novel tricyclic [10]annu]enes.3 We now report a new use of the
Birch reduction as a key step in the conversion of the readily available aromatic ketone,
6-methoxyindanone (1}, into 2,3-disubstituted cyclopent-2-en-1-ones.

This totally new approach to cyc]opentenones4 is based on selective ozonolysis of the dihydro-
indanones (2) obtained by reductive alkylation of the ketone (1) (Scheme). Thus addition of
6-methoxyindanone (1)5 and tert-butanol in tetrahydrofuran (THF) to a preformed solution of
potassium in liquid ammonia at -78°C, followed by addition of lithium bromide and gquenching with
an alkyl halide in the usual way,3 gave the dihydroindanones (2), which without purification
were immediately ozonised. As expected, the vinyl ether double bond in (2) was selectively
cleaved; direct oxidative work up was unsatisfactory, but addition of zinc and acetic acid gave
an aldehyde which was immediately oxidised further with Jones' reagent. The resulting 8-keto
acids {3) underwent spontaneous decarboxylation with concomitant movement of the exocyclic
doudle bond into conjugation with the carbonyl to give the desired cyclopentenones (4}. Low
overall yields were obtained with Mel and £tI as alkylating agents, and this presumably reflects

their Tower reactivity in the alkylation step.
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Scheme. Reagents: i, K, NH3, tBuOH, THF, -78°C; LiBr, RX; ii, 0,, [edH; Zn, AcOH, then Jones'

3’
reagent.

Alkylating agent, RX Overall isolated yield of (4) (i)
Mel 1

Etl 9
HZC:CHCHZI 30
EtCECCHZBr 23
EtCECCHZI 29
Me(CHZ)4C5CCH28r 25
PhCHZBr 44
EtOZCCHZBr 21

Thus the 2,3-disubstituted cyclopent-2-en-1-ones (4) are available in just two operations
{reduction/alkylation and ozonolysis/oxidation) comprising & reaction steps from 6-methoxyin-
danone in, with reactive alkylating agents, moderate overall yield. The application of this new
route Lo cyclopentenones to the synthesis of the naturally occurring cyclopentenoid fatty acid,

tetrahydrodicranenone B, will be reported e1sewhere.6
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