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Palladium-Catalyzed Enantioselective Domino Heck/Intermolecular C–H Bond Functionalization: Development and 
Application to the Synthesis of (+)-Esermethole
J. Am. Chem. Soc. 2015, 137, 16028–16031.

Asymmetric Domino Heck/Intermolecular 
C–H Bond Functionalization

Significance: Whereas carbopalladation/nucleo-
philic trapping of σ-allylpalladium(II) intermediates 
has been well studied, the asymmetric variant of 
this domino sequence is underdeveloped. The au-
thors present the first examples of an asymmetric 
domino Heck/intermolecular direct arylation pro-
cess for the synthesis of 3,3-disubstitued oxin-
doles by means of palladium catalysis.

Comment: Two C–C bonds are produced with 
concurrent formation of an all-carbon quaternary 
stereocenter. A particular class of oxindole prod-
ucts was successively converted into the corre-
sponding pyrroloindolines. The synthetic utility of 
the protocol was demonstrated by concise syn-
theses of (+)-esermethole and (+)-physostigmine.
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Reductive cyclization of oxindole to pyrroloindoline: synthesis of (+)-esermethole and (+)-physostigmine:
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