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HIGHLY FUNCTIONALISED CARBENES AND CYCLOPROPENES FROM
TETRAHALOCYCYLOPROPANES

Juma’a Al-Dulayymi and Mark S.Baird*,
Department of Organic Chemistry, University of Newcastle upon Tyne,
Newcastle upon Tyne, NEL 7RU.

1,2~Dehalogenation of tetrachlorocyclopropanes (2, X = Cl, OMe, NPriz, Ph) and (4, X = OMe)
by methyl lithium leads to dichlorocyclopropenes (3, X = CI, OMe, NPr,, Ph) and the carbene (6)
respectively; in contrast, the dibromocyclopropane (4, X = Cl) is converted fo the cyclobutene (11)
by a 1,3—dehalogenation.

There have been a number of recent reports of synthetic applications of halogenated
cyclopropenes;' we now describe a simple route to such systems having additional functionality at
C-3. Dihalocyclopropanation of (1, X = Cl, OMe, NPri,, Ph)? occurs readily under phase transfer
conditions with either CHCl, or CHBr,, aq.NaOH and cetrimide to give (2, X = Cl, OMe, NPriz,
Ph) and (4, X = Cl, OMe) respectively. Reaction of (2, X = Cl) with 1.1 mol.equiv. of methyl
lithium in ether at 0 ©C for 20 m,3 leads to (3, X = Cl) (82%).4 In the same way, (2, X =
OMe, NPri,, Ph) are converted to the corresponding cyclopropenes (3, X = OMe, NPriz, Ph).
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Compound (3, X = Cl) can be stored for several days at 0 OC in ether solution; (3, X = NPriz)
decomposes rapidly at 0 - 20 OC, but is stable for several hours at —-40 OC. Compounds (3, X =
OMe, Ph) are of intermediate stability, but can readily be handled at 0 - 20 ©C.5 For example,
further reaction of (3, X = OMe) with methyl lithium for 1h at 20 ©C, leads to (5, X = Me),
presumably by an addition - elimination reaction of methyl lithium at the double bond facilitated
by co-ordination of the lithjum to the ether substituent.
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Treatment of (4, X = OMe) with two mol.equiv. of methyl lithium at -78 to 20 OC in the
presence of 2,3-dimethylbut-2-ene leads to the cyclopropane (7) (48%). This reaction apparently
proceeds by lithium-bromine exchange and loss of lithium chloride to produce (5, X = Br) which
reacts with the excess of methyl lithium to produce the allenic isoprenoid carbene (6), which adds
to the alkene.¢ A minor product (8) {(ca. 10%), is apparently derived by addition of

dichlorocarbene to the alkene. The source of this carbene in this reaction is not yet clear.
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In contrast, reaction of (4, X = Cl) with 2.2 mol.equiv. of methyl lithium at -78 ©C in the
presence of 2,3-dimethylbut-2-ene and quenching at that temperature leads to no carbene
trapping products, and the cyclobutene (11)7 is isolated (59%). This is again most reasonably
explained in terms of an initial lithium-bromine exchange; 1,3-elimination of lithium chloride
would then lead to a bicyclobutane, (9).8 Ready loss of chloride ion to produce (10),° and
regioselective trapping by excess methyl lithium could then lead to the cyclobutene. Thus there
appears to be a dramatic difference in the reactions of (2, X = Cl) and (4, X = Cl) with methyl
lithjum; since the 1,3-elimination would seem to require a syn-geometry of an intermediate
organolithium bond with the chloromethyl group, the reactions may be controlled by the relative
rates of lithium-halogen exchange, interconversion of geometrical isomers,'? and elimination.
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