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Torgov Cyclization

Significance: In 1963, Ananchenko and Torgov 
described the carbocyclization of an achiral dike-
tone to give a tetracyclic intermediate (Torgov’s di-
ene) that provided an early pathway for the total 
synthesis of steroid hormones. This method has 
been used for the industrial-scale production of 
certain steroids. However, an enantioselective vari-
ant of the Torgov reaction has long remained elu-
sive.

Comment: Corey and co-workers reported an en-
antioselective and diastereoselective reduction of 
the achiral diketone by using an oxazaborolidine 
catalyst A (J. Am. Chem. Soc. 2007, 129, 10346). 
Treatment of the mono-ketone with methanolic 
HCl followed by IBX oxidation gave Torgov’s diene 
in high optical purity. List and co-workers devel-
oped a catalytic asymmetric Torgov cyclization us-
ing a novel dinitro-substituted disulfonimide cata-
lyst B (Angew. Chem Int. Ed. 2014, 53, 8770).
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4 Å MS, PhMe
–50 °C (2 d), then –20 °C (2 d)

95% yield, er = 96.4:3.6
(1 recryst. 88% yield, er = 99.9:0.1)
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