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STEREOSELECTIVE SYNTHESIS OF LATIA LUCIFERIN

F.W. Sum and Larry Weiler*
Department of Chemistry, University of British Columbia
Vancouver, British Columbia, Canada, V6T 1W5

In the past few years B-keto esters have been very useful in the construction of complex
molecules. The increased interest in these building blocks no doubt follows from the fact
that all four carbons in the simplest unit, esters of acetoacetic acid, may be activated
under different reaction conditions. Recently, we have found another reaction of B-keto
esters which should even further enhance the utility of these systems. This sequence in-
volves converting the R-keto ester to an enol phosphate and coupling the enol phosphate
with dialkylcuprates to yield alkenes as shown in equation 1.’2 For acyclic B-keto esters
this reaction is stereospecific depending on the geometry of the enol phosphate. We would
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like to report two applications of this reaction in the synthesis of Latia neritoides
luciferin @,3’4 shown below.
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The dianion of methyl acetoacetate” was alkylated with dimethylallyl bromide to give 2 in

85% yield. This alkylation product 2 was cyclized with SnCZ4 and CHZCJL2 to produce é& Then in
one of the applications of our new alkene synthesis, the B-keto ester was converted into the
enol phosphate on treatment with NaH in THF followed by diethyl chlorophosphate. Subsequent
reaction of the enol phosphate with 2 eq. of MeZCuLi in ether gave the alkene.i_in 89% yield
from_g‘. The ester 4 was reduced with LAH and treated with conc HBr6 to give the bromide 5 in
over 80% yield. The bromide 2, was alkylated in ca. 80% yield with the dianion of methyl aceto-
acetate5 to give SLwhich again was converted into a o,R-unsaturated ester by conversion into the
enol phosphate and subsequent coupling with lithium dimethylcuprate as above. The desired E
isomer oflz.was obtained in 93% yield and the isomeric Z product could not be detected by chrom-
atographic or spectral analysis. We have found that acyclic R-keto esters are stereoselectively
converted into Z enol phosphates under these conditions and the dialkylcuprate coupling occurs
with retention of geometry about the double bond.1

The o,B-unsaturated ester.z_was reduced to the corresponding alcohol with DIBAL and then
2.7 This aldehyde had spectral data identical
to that reported for the E isomer‘gfb and this isomer has bign stereoselectively converted into

oxidized to the o,B-unsaturated aldehyde‘iwith MnO

the luciferhllbby treating 8 with anhydrous HZOZ and Se02.
The above synthesis illustrates the utility of B-keto esters (acetogenins) in the synthesis

of isoprenoids. The cyclized ester’ﬁ_is an obvious terminal unit in the synthesis of retinals

and carotenoids. Finally, we have shown that this new alkene synthesis is stereoselective, it
is successful for cyclic and acyclic R-keto esters, and it is directly compatible with products
of dianion reactions 5 of B-keto esters.8
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