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REACTION OF DILITHIATED 1,2-DIESTERS WITH B-BROMOETHYLOXIRANE.

SYNTHESIS OF ANNELATED vy-LACTONES

Peter J. Garratt and John R. Porter
Department of Chemistry, University College London

20 Gordon Street, London WCIH OAJ.

Summary : The reaction of cyclic vicinal diester dianions with B-bromoethyloxirane gives
annelated y-lactones.

Some time a%o we described the reaction of dilithiated 1,2-diesters with a,w-dihalides
and w-haloesters,’ and these reactions have been exploited by ourselves? and others.?3
We have examined a variety of other electrophiles with these dilithiated species and now
report that their reaction with B-bromoethyloxirane (3) gives anneilated y-lactones as
readily isolable products in modest yield. -

The 1,2-diester la-c was treated w1th 2 equivalents of LDA in THF containing HMPA at
low temperature as previously described.l  The resulting solution of the dianion 2a-c was
added (syringe or cannula) to a stirred solution of 3 in THF at 0-5 °C over 30 min - 1 h.
The solution was allowed to warm to rt, stirred for 14 h, when work-up and flash
chromatography gave 4a - c as crystalline compounds.

C)hde 0 O
CO,Me P &A
y v 0,3 Br %
CO,Me X
OMe

COzMe
ia Y (CHZ)3

b Y (CHZ)I. 2a-c La-c
c Y= CHZCH:CHCHZ

The structures assigned to 4a - c are based on the spectral properties.“’> We have
previously shown with other electTophiles that annelation occurs in a syn fashion! and the
cis orientation of the ester and lactone groups is based on this and the unlikelihood that
4a would have the two 5-membered rings trans-fused. We assume that the reaction proceeds
by initial displacement of the bromide followed by intramolecular ring opening of the
epoxide 5. The epoxide would 'normally'® be expected to be attacked at the unsubstituted
posltlon—hnder basic conditions and Baldwin' s Rules’ allow both processes (5-Exo-Tet and
6- Exo-Tet) but only one lactone is observed.® Assuming that the carbon of the enolate
is sp , then models suggest that it is sterically more difficult for the unsubstituted
carbon to approach within bonding distance of the enolate carbon in the required
configuration than it is for the substituted carbon. This, together with the entropic
preference, seems to lead to 5-membered rather than 6-membered ring formation. Our failure
to obtain lactones from y-bromopropyloxirane and the dianions 2a-c supports this view, but
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the low yields preclude a secure analysis of the process. The reaction forms two rings
with the relative stercochemistry of three centres fixed and may be applicable to more
complex systems. We are currently investigating the scope of this reaction.
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The other major product isolated in each reaction is the corresponding alcohol to which

we have assigned cis-trans stereochemistry with respect to the two ester groups and the

alcohol carbon.
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