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Conjugated cyclopentenones (III) substituted at 2- and 3-positions involve
such important compounds as jasmone and prostaglandin B family,1 and also inter-
mediates for synthesizing muscone2 or [n]metacyclophanes.3 This communication
discloses a new route to III from cross-conjugated, symmetrical dienones (I) or
their ethylene acetals (II).
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According to the procedure A, a dienone (I}, or preferably, the acetal (II)
was treated with H3P04-HCOOH (l:1, 90°, 2-3 hr). After usual work-up 2,3-di-
alkyl-2-cyclopentenone (III) was obtained as the sole product or at least as the
major product. When I or II was exposed to less nucleophilic acid (HBr-AcOH,
1:3, 80-90°, 2-3 hr) (procedure B), the amount of the by-product IV increased
considerably. The results are as follows:'[starting material, procedure, product
(vie1a®)1: (1a,%® A, 1112a%'9 (797%)1; [11a,%C A, 1112 (67%)1; [1Ib,%C a, 11mpt®
(672, 638*°)1; [11c,%C A, 111¢*'f (58%) anda 1ve®t (6%)1; [Ia, B, ITTa (55%,
413%P) and 1a?9 (15, 118*P)1; (10,4 B, 1110 (419%P) ana TvbP (58%P)1;

{ITa, B, IITa (43%) and IVa (9%)]; [IIb, B, IIIb (55%) and IVb (6%)}; [IIc, B,
IIIc (47%) and IVc (37%)]. .

Although the formation of the by-product IV could be ascribed to the
Nazarov-type cyclization5 of hydroxypentadienyl cation (V)s, followed by the
deprotonation of the resulting hydroxyallyl cation VI, this mechanism would not
explain the production of III requiring the "shift" of a carbonyl group.7 The
present conversion is rationalized by assuming the attack of the hydroxylic
solvent (water, carboxylic acid, or phosphoric acid) on the hydroxyallyl cation
VI to yield VII, which is then converted. to acyloin VIII8 and to IX. Dehydra-
tion and isomerization of IX afford III.9

A typical procedure for a large scale synthesis is exemplified by the
preparation of IIIb. Cyclododeca-2,11-dienone ethylene acetal (IIb)lo (22.2 g,
0.1 mol) was dissolved in 85% phosphoric acid (100 ml) and 90% formic acid (100
ml), and the mixture heated at 90° for 3 hr under Ny atm. The reaction mixture
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was then treated with water (200 ml) and heated aéain at 90° for an additional
1 hr. Extraction with ether (50 ml x 3 times), followed by distillation, gave
bicyclic cyclopentenone IIIb (11.2 g, 63% yield, bp 125°/5 mm) which proved to
be pure on glc assay and gave identical spectra as the authentic specimen.3a
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