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A GENERAL SYNTHESIS OF ISOTWIST-8-EN-2-ONES
FROM o- (3-BUTENYL)PHENOLS

Tadas S. Macas and Peter Yates*

Lash Miller Chemical Laboratories, University of Toronto
Toronto, Ontario, Canada M5S 1Al

Abstract: Wessely oxidation of o-(3-butenyl)phenols with lead tetraacetate
gives 2,4-cyclohexadienone derivatives that on heating undérgo intramolecular

Diels-Alder reactions to give 3-acetoXxyisotwist-8-en-2-ones.

A general method has been devised in these Laboratories for the synthe-
sis of tricyclic lactones of type 1 involving a "modified" Wessely oxidation of
ortho-alkyl-substituted phenols with lead tetraacetate in the presence of an
excess of an a,B-unsaturated carboxylic acid followed by an intramolecular
Diels-Alder reaction (Scheme 1).l We now report the application of a related
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Scheme 1. i, Pb(OAc)4/CH2C12; ii, A.
tandem of reactions to the synthesis of isotwist-8-en-2-ones 5,2 the tricarbo-
cyclic analogues of 1.

Conventional Wessely oxidation of o-(3-butenyl)phenols of types 2 and 3
with lead tetraacetate in acetic acid gave 2,4-cyclohexadienones of type 4 which

were not isolated but were heated in boiling xylene to give the isotwist-8-en-
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Scheme 2. i, Pb(OAc)4/Ac0H; ii, aA.

2-ones 5. The phenols of type 2 were prepared from o-methoxybenzyl chloride 1in
50-60% yield (Scheme 3); phenols of type 3 were prepared from the corresponding
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Scheme 3. 1i, Mg/EtZO; ii, CH2=CHRCH2C1; iii, EtSNa, A.
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coumarins 6 in 80-90% yield (Scheme 4); the E isomers were formed preponderantly,
accompanied by small amounts of the Z isomers.
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Scheme 4. i, Hy/Pd/C; ii, (i-Bu),AlH; iii, PhzP=CHCO,Et.

The infrared, 1H and 13C nuclear magnetic resonance, and mass spectra of
the isotwist-8-en-2-ones 5 were in accord with the structural assignments, as
exemplified by the spectra of 5a, m.p. 52.2-53.5°C; Amax (CHCIS)'1750 (sh),
1730 em 1 Hg (CDC1;) (250 MHz) 1.37 (ddd, J 13, 3, 2 Hz, 1H), 1.47 (ddd, J 12,
9, 2.5 Hz, 1H), 1.64 (ddd, J 13, 10.5, 2 Hz, 1H), 1.84 (m, 1H), 1.96 (s, 3H),
2.02 (m, 1H), 2.20 (m, 1H), 2.39 (dddd, J 14, 12, 3, 1.5 Hz, 1H), 3.11 (m, 1H),
3.47 (ddd, J 6. 4.5, 2 Hz, 1H), 6.12 (ddd, J 8, 6, 1.5 Hz, 1H), 6.21 (ddd, J 8,
6.5, 2 Hz, 1H); Cs (CbClg) 21.7 (q), 28.9 (t), 29.8 (t), 31.2 (t), 34.3 (d),
46.3 (d), 47.4 (d), 84.4 (s), 129.8 (d), 131.7 (d), 169.9 (s), 208.2 (s); m/e
(rel abund) 206 (19), 164 (35), 136 (78), 118 (86). There are two possible
regiochemical courses for the Diels-Alder reactions - that in Scheme 2 leading
to products of type 5 and another giving rise to twist-4-en-2-ones of type 7.
That the former course is pursued, as in the case of the analogous lactone
formation in Scheme 1, is established by detailed analysis of the nuclear
magnetic resonance spectra and in the case of 5a by the demonstration that
hydrolysis to the corresponding a-ketol followed by oxidative cleavage of the
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The yields of the isotwist-8-en-2-ones 5 from the phenols 2 and 3 are

20-30%; however, this disadvantage is offset by the brevity of the synthetic

sequence. Related syntheses of isotwist-8-en-2-ones and twist-4-en-2-ones and

analogous compounds utilizing intramolecular Diels-Alder reactions of 2,4-

cyclohexadienones have been reported previously; in these the dienones were

generated by C-alkylation of phenols6 or pyrolysis of fulvene 5,6—epoxides.7

The present synthesis differs from these in providing tricyclic ketones bearing

an acetoxy substituent, a feature that can be of advantage for further

synthetic elaborations.
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