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OXIDATIVE CYCLISATION OF A TRICARBONYLCYCLOHEXADIENEIRON COMPLEX USING FERRIC
CHLORIDE ON SILICA GEL1

by Chi Wi Ong and Anthony J Pearson*

University Chemical Laboratory, Lensfield Road,
Cambridge CB2 1EV

Summgry: Treatment of the diene—Fe(CO)3 complex (2) with dehydrated ferric
chloride on silica gel support results in oxidative cyclisation of the alcohol
function onto the diene ligand to give (3). This contrasts with the normal

behaviour of both diene—Fe(CO)3 complexes and alcohols toward ferric chloride,

In the course of our investigations into the conversion of the readily prepa-
red complex (1)2 to trichothecane derivatives3 we found it necessary to exam-—
ine methods of further functionalising the 5~membered ring in the presence of
the Fe(CO)3 group as dienol ether protection, Our projected strategy involved
the dehydration of alcohol (2), obtained quantitatively as a pale yellow crys-

talline single diastereocisomer, m.pt. 118—119O

, by sodium borohydride reduct-
ion of (1)4. In trying to optimise the dehydration of (2) we examined treat-
ment with FeClS/silica gel, reported to effect such conversions in good yield?
We were sceptical about the outcome, since ethanolic ferric chleoride is a rea-
gent commonly employed to disengage Fe(CO)S—complexes ligandse. To our surp-
rise, exposure of (2) (100 mg) in dry tetrahydrofuran (5 ml) to 10% ferric
chloride on silica gel (10 g, Merck 70-230 mesh Kieselgel 80), previously deh-
ydrated at 7OOC/O.01 mm (5h), followed by evacuation at room temperature (40
min) and elution of the product through basic alumina with dichloromethane
gave, in 90% yield, pure (3) as a pale yellow crystalline solid, m.p. 124-125°C
The structure was readily established from the n.m.r. spectrum,4 which showed
the well-known pattern for H-2, H-3, H—52, whilst the doublét due to H-6

collapsed to a singlet on irradiation of H—54.

In view of our recent findinglb that similar cyclised compounds may be
opened with acid under mild conditions to give complexed cyclohexadienylium
salts substituted at C-6, the present result is important in establishing the
generality of oxidative cyclisations using a wide variety of reagents7. To
date we have not pursued further transformations of (3), but it may be noted
that the presence of the ester fuctionality provides a means of elaborating a
lateral chain suitable for intramolecular reactions of a derived cation. The
scope and synthetic utility of this reaction is currently under investigation.
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