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methyl propiolate, n-BuLi, THF, -78 °C
then methyl malonyl chloride, -78 to +40 °C
then Cs,CO3, DMSO, 40 °C

2. methyl malonyl chloride
pyridine, CH,Cl, 0 °C

67%

4a. LiCI (1.0 equiv)
aq DMSO, 150 °C
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4b. MesSnOH
CI(CH,),Cl, reflux
70%
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ll Krapcho dealkoxycarbonylation

Krapcho dealkoxycarbonylation:
0 ewc._ M

MX (= 1 equiv) EWG - MOH
EWG% 3 ( 7\@ H?<R2 + CO; + R3-X
OR dipolar aprotic solvent

rR! R2 H,0 R' R? Deca:'-ggxylfted
carbanionic proauc
intermediate

EWG = COj-alkyl, CO5-aryl, CN, CO-alkyl, SO5-alkyl, SO5-aryl; R1Z=H, alkyl, aryl; R3 = Me, Et: MX = NaCN, KCN, LiCl, NaCl,
NaBr, Nal, Lil-H,0, Na,CO4'H,0, Na;PO,412H,0, Mey;NOAc ; solvent: DMSO, DMF, DMA, HMPT

Mechanism: 61791819

The mechanism of the Krapcho dealkoxycarbonylation is dependent on the structure of the substrate ester and the
type of anion used. In the case of o,o-disubstituted diesters (especially the methyl esters), the anion from the salt
(cyanide ion in the scheme) attacks the alkyl group of the ester in an Sy2 fashion and the decarboxylation results in
the formation of a carbanionic intermediate that is quenched by the water. In the case of a-monosubstituted diesters
the cyanide attacks the carbonyl group to form a tetrahedral intermediate, which breaks down to give the same
carbanionic intermediate and a cyanoformate, which is hydrolyzed to give carbon dioxide and an alcohol.
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DMAP, pyridine, reflux
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