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Assembly-Line Synthesis of (+)-Kalkitoxin and 
(+)-Hydroxyphthioceranic Acid

Significance: The stepwise construction of car-
bon scaffolds following an iterative strategy with 
no functional group interconversions or purifica-
tions is very attractive. Aggarwal and co-workers 
showcase the power of boronic ester homologa-
tion with up to seven iterations in two enantio-
selective syntheses of (+)-kalkitoxin and (+)-hy-
drophthioceranic acid.

Comment: The chiral lithiated species B and D 
were derived from the respective enantiopure 
stannanes by treatment with s-BuLi. (Chlorometh-
yl)lithium (C) was generated by lithium–halogen ex-
change of BrCH2Cl or ICH2Cl in the presence of 
the crude boronic esters. The yield of H corre-
sponds to an impressive yield of 91% per iteration 
with excellent diastereo- and enantiocontrol.
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(+)-Hydroxyphthioceranic acid

B or D (1.3 equiv), Et2O, –78 °C to r.t.
C (3.0 equiv), Et2O, –78 °C or –95 °C to r.t.

E (5.0 equiv), THF, –78 °C to 60 °C
simple filtration between each iteration
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