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Synthesis of the Butterfly Compound (E,E)-10-Hydroxy-3,7-dimethyldeca-
2,6-dienoic Acid

By F. W. Sum and LARRY WEILER*
(Department of Chemistry, University of British Columbia, Vancouver, B.C., Canada V6T 1W5)

Summary The title compound was synthesized by alkyla-
tion of the dianion of methyl acetoacetate, and lithium
dimethylcuprate addition to the enol phosphate of the
alkylated S-keto esters (2) and (6) to produce the tri-
substituted o«f-unsaturated esters (4) and (7) in a
stereoselective manner.

TuE male monarch butterfly produces a number of interest-
ing compounds, one of which is the hydroxy acid (1).! Here
we report a synthesis of compound (1) (Scheme) which
involves a new stereoselective method to synthesize «f3-
unsaturated esters. The dianion of methyl acetoacetate?
(2 equiv.) reacted with the tetrahydropyranyl ether of
2-bromoethanol (1 equiv.) to give the y-alkylated product
(2)1in 759%, yield. The B-keto ester (2) was then converted
into the enol diethyl phosphate (3) in quantitative yield on
treatment with sodium hydride and diethyl phosphoro-
chloride in ether.® From chromatographic and spectro-
scopic data it was apparent that (3) was greater than 959,
one isomer. The (Z) stereochemistry of (3) was assigned by
comparison of its n.m.r. spectrum {§ 5-33 for the vinyl hydro-
gen in (3)] with spectra of the (E) and (Z) enol dimethyl
phosphates of methyl acetoacetate.4
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t All new compounds had spectroscopic data consistent with the assigned structures.
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In the key reaction, the enol phosphate (3) was treated
with 2 equiv. of lithium dimethylcuprate in ether at
—78°C to produce the trisubstituted alkene (4) in 949,
yield. V.p.c. analysis of the reaction product indicated
that it was >909, one compound. We assigned the (F)
stereochemistry to this product from its n.m.r. spectrum,
in particular, the chemical shift of the vinyl methyl group
at$ 2-13.5 We have studied this reaction with a range of
enol phosphates from B-keto esters and primary dialkyl-
cuprates, and invariably the major product was the one
arising from substitution of the phosphate by the dialkyl-
cuprate with retention of geometry.® Finally, the conver-
sion of (4) into the (E,E) product (1) confirms the stereo-
chemical assignment of (4) and the stereoselectivity in the
dialkylcuprate displacement.

The ester (4) was reduced with lithium aluminium
hydride, to produce the alcohol (5) in >909%, yield. This
allylic alcohol was converted into the corresponding bro-
mide (LiBr, BulLi, and MeSO,Cl)? which then reacted
directly with 3 equiv. of the dianion of methyl acetoacetate?
to produce the alkylated product (6) in 709, yield from (5).
Repetition of the enol phosphate formation and lithium
dimethylcuprate coupling sequence gave the dienoic ester
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(7) in 929, yield. This ester was hydrolysed (aqueous base)
and deprotected (aqueous acid) to yield the desired butter-
fly compound (1) in >909, yield. In addition the tetra-
hydropyranyl ether in (7) was cleaved to produce the
methyl ester of (1) in 989 yield. This material was found
to have identical spectroscopic and chromatographic
properties to those of an authentic sample.! In addition
v.p.c. analysis of the methyl ester of (1) prepared from (7)
indicated that it was >959%, of the desired (E,E) isomer.
Hence the enol phosphate-dimethylcuprate sequence
proceeds with at least this stereoselectivity to generate the
trisubstituted double bonds in (1). When this sequence is
combined with our previously developed methods to add
electrophiles to the y-carbon of S-keto esters,® we have an
efficient and stereoselective method to introduce isoprene
units in a synthetic sequence.?
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of (1), and to the National Research Council of Canada and
the University of British Columbia for financial support of
this work.
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Unfortunately the

acid conditions required to prepare the enol acetates were not compatible with our sequence.





