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The Association of the Claisen Rearrangement with a Novel [1,5] Sigmatropic
Rearrangement

By CHRISTOPHER P. FaLsHAw, Susan A. Lang, and W, Davip OLLis*
(Department of Chemistry, The University, Sheffield S3 THF)

Summary Thermal rearrangement of the allyl aryl ether
(5) gave, in addition to the expected Claisen rearrange-
ment product (6), the isomer (7), and similarly thermal
transformation of the allyl ether (8) gave the mixture (9)
and (10); the formation of (7) and (10) is rationalised as
involving a [1,5] acetyl shift.

DuRING the determination of the structure of the isoflavone,
piscidone (1), it was discovered that the derived piscidone-
o-quinone (2) gave the cyclised product (3) under Thiele-
Winter acetoxylation conditions.? To our knowledge the
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transformation (2) — (3) is without precedent during a
Thiele-Winter reaction? and in order to investigate this
unusual reaction further, we embarked upon the synthesis
of the model ortho-quinone (4).
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The allyl aryl ether (5) was selected as an initial synthetic
objective since its transformation into the required ortho-
quinone (4) via the phenol (6) should have been achiev-
able using known synthetic routes for transforming
-CH,-CH=CH, into —-CH,-CH=C(Me),® and COMe into
OCOMe. However, examination of Claisen thermal re-
arrangement (170°; NN-dimethylaniline) of the allyl aryl
ether (5) gave, in addition to the expected phenol (6) (52%,),
an isomeric phenol (7) (339%). Catalytic hydrogenation of
the thermal products (6) and (7) gave the corresponding
dihydro-derivatives (11) and (12). Similarly attempted
Claisen rearrangement of the ether (8) also gave two products
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(9) (42%) and (10) (229%) which were also reduced to their
dihydro-derivatives (13) and (14). The constitutions of the
thermal products, (6), (7), (9), and (10), were firmly estab-
lished by the following syntheses of their dihydro-deri-
vatives, (11), (12), (13), and (14).
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(5) or (8) The sequences used in these syntheses were (i) Claisen

(3,3 (3,3] rearrangement [constitutions of the pairs of products (17a

\ and 18a) and (17d and 18d) were established by n.m.r.

OMe OMe spectroscopy], (ii) catalytic hydrogenation, (iii) acetylation,

R R 0 and (iv) Fries rearrangement [thermal* (with AICl;) or
H photochemical® (in EtOH)].

These results clearly establish in the thermal rearrange-

0 O 0 ments (5) — (6 and 7) and (8) — (9 and 10) that the

formation of (7) and (10) involves a [1,5] shift of the aro-

(19) (20) matic acetyl substituent. This type of reaction is without

(3.3] (3,3] precedent as an accompaniment of the Claisen rearrange-

ment.® Itis proposed (Scheme) that the Claisen rearrange-

\ / ment takes its usual course® and an equilibrium is established

MeO .51 involving a sequence of [3,3] sigmatropic rearrangements,

R yielding the cyclohexa-2,4-dienones (19) and (20) and the

cyclohexa-2,5-dienone (21) as intermediates. Leakage

from these equilibrating intermediates by enolisation gives

6 0 QMe the normal Claisen rearrangement products, (6) and (9).

Enolisation R Alternatively, a [1,5] sigmatropic migration of the acetyl

group occurs (20) —> (22) which, after enolisation, yields the

unexpected products, (7) and (10). These [1,5] sigma-

H g tropic rearrangements resulting in the shift of an ‘aromatic’

acetyl group are novel, although other related [1,5] sig-

(22) matropic rearrangements have been recently proposed.?
Enolisation
{6) or (9) {7) or (10
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