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Catalytic Synthesis of Substituted Cyclopentenes

By Ro~NaLD GRIGG,* THoMASs R. B. MrrcHELL, and AsHOK RAMASUBBU
(Department of Chemistry, Queen’s University of Belfast, Belfast BT9 5AG)

Summary 4,4-Disubstituted 1,6-dienes undergo a palla-
dium(11) catalysed cyclisation in boiling chloroform to
give substituted cyclopentenes in good yield.

INTERMOLECULAR oxidative and non-oxidative coupling of
olefins has been widely studied.’;2 Intramolecular ana-
logues of these processes have been observed in the rhodium
trichloride catalysed cyclisation of diallyl ether (la) to
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(2a)® and of the corresponding nitrogen analogue (1b) to
(2b)%. A related palladium chloride catalysed oxidative
dimerisation of allyl alcohol is also known.?

o O

a;X=0
b; X = NCOCH=CH,

We now report that the 4,4-disubstituted-1,6-dienes
{3a—d, R! = R? = H) undergo cyclisation to the corres-
ponding cyclopentenes (4) in boiling chloroform containing
a catalytic amount of palladium acetate. Palladium
chloride is also an effective catalyst and the palladium
acetate catalysed reaction is accelerated if the chloroform
is saturated with hydrogen chloride (reaction time 5—10 h).
The cyclisation of (3d) leads to a mixture of stereoisomers
in the ratio 2:1 (n.m.r.). The reaction will tolerate sub-
stituents at the terminus of the double bond. Thus (3a;

1 R. Jira and W. Freiesleben in ‘Organometallic Reactions,’ ed
Vol. 3, p. 1.
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R! = H, R? = Me) and (3a; R! = R? = Me) both cyclise
to the corresponding cyclopentenes (4a; R! = Me, R = H,
93%,) and (4a; R! = R? = Me, 829,). However, the
dienes, (1a), (1; X = NCOMe), (3; X =Y =CN, R! =
R? = H), (5), and (6) failed to cyclise under our conditions.
A chelate action by X and Y is not important to the cycli-
sation since both (7a) and (7b) cyclise to (8a; 659,) and
(8b; 97%).

4
AN = X 2
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Y Y
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a; X=CH, ,Y = CMe,
b; X=NH ,Y=CO
A notable feature of the cyclisation of (3)—(4) is that it is
not necessary to add an oxidant (e.g. Culf salts or oxygen)
to make the process catalytic.
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