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General classifications of [2,3]-sigmatropic rearrangements 



General classifications of [2,3]-sigmatropic rearrangements 



Overview of catalytic [2,3]-rearrangements discussed 



Onium ylides generated from metal carbenoids 15 and subsequent [2,3] rearrangement 

 (X = R2N, RO, RS, RSe, Br, or I) 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Rearrangement of oxonium ylide 55 generated from alkoxy-substituted diazoketone 54 

Enantioselective synthesis of (+)-griseofulvin 59 

J. Am. Chem. Soc. 1986, 108, 6060−6062; J. Am. Chem. Soc. 1991, 113, 8561−8562. 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Isotopic substitution suggests metal-bound non-ylide mechanistic pathways 

Chem. Eur. J. 2014, 20, 5454−5459 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Diastereoselective intermolecular oxonium ylide formation and [2,3]-rearrangement 

Enantioselective version using oxazolidin-2-one 24 as a ligand 

Tetrahedron Lett. 1988, 29, 5119−5122; J. Am. Chem. Soc. 1998, 120, 7653−7654 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Enantioselective [2,3]-rearrangement reactions using racemic allylic alcohols 

J. Am. Chem. Soc. 2010, 132, 396−401 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Domino reaction sequence for the synthesis of  cyclopentanes  

  

Chem. Sci. 2011, 2, 2378−2382 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Diastereoselective synthesis of indolizidines via intramolecular ylide generation and 

[2,3]-rearrangement 

Intramolecular example 

J. Chem. Soc., Chem. Commun. 1994, 2701−2702 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Copper-catalyzed synthesis of substituted pyrrolidines 

J. Org. Chem. 2003, 68, 4083−4086 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Stereospecific synthesis of substituted pyrrolizine cores 

Synthesis of spirocyclic sesquiterpene (+)-Acorenone B 

Tetrahedron Lett. 1996, 37, 6523−6526; J. Chem. Soc., Perkin Trans. 1992, 229−233  

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Ring-contraction of cephalosporin core into a penicillin derivative 

Synthesis of (±)-3-Hydroxybakuchiol 

Tetrahedron Lett. 1972, 13, 2923−2926; J. Org. Chem. 2002, 67, 6711−6717  

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Auxiliary controlled reactions of (a) allylicand (b) propargyl sulfides  

J. Am. Chem. Soc. 2005, 127, 15016−15017 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Chiral Nickel(II) complex catalyzed enantioselective Doyle−Kirmse reaction of 

α-diazo pyrazoleamides 

Catalytic asymmetric trifluoromethylthiolation 

Nature Chemistry  2017, 9, 970–976; J. Am. Chem. Soc. 2018, 140, 3299−3305 

  

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Catalytic halonium ylide formation from diazopenicillanate 

Tetrahedron Lett. 1980, 21, 395−398; Adv. Synth. Catal. 2001, 343, 112−117 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Use of cyclopropenes as rhodium carbenoid precursors 

Use of substituted alkynes as rhodium carbenoid precursors 

Org. Lett. 2015,17, 3322−3325; Org. Lett. 2003, 5, 2619−2621 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Tethered sulfoxides and alkynes as sulfonium ylide precursors 

Alkynes as Gold Carbenoid Precursors 

Angew. Chem., Int. Ed. 2009, 48, 8372−8375; Synlett 2013, 24, 2077−2080. 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Alkynes as metal carbenoid precursors 

Chem. Commun. 2014, 50, 4130−4133 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



(a) Diastereoselective synthesis of dihydrofuran-3-imines from N-Tosyl 1,2,3-triazoles 

(b) Application in natural product synthesis 

Org. Lett. 2014, 16, 1660−1663 

Metal-catalyzed onium Ylide formation and [2,3]- rearrangement 



Palladium-catalyzed allylic amination to form [2,3]-rearrangement precursors 

J . Am. Chem. Soc. 2011, 133, 12956−12959 

[2,3]-Rearrgements of ammonium ylides from  allylic quaternary salts 



Organocatalytic stereoselective [2,3]-rearrangement of allylic ammonium salts 

J. Am. Chem. Soc. 2014, 136, 4476−4479 

[2,3]-Rearrgements of ammonium ylides from  allylic quaternary salts 



Asymmetric base-mediated [2,3]-Wittig rearrangements using catalytic chiral ligands 

Tetrahedron 1999, 55, 6847−6862;  Chirality 2000, 12, 505−509 

Catalytic [2,3]-witting rearrangements 



Stereoselective organocatalytic [2,3]-Wittig rearrangements 

Angew. Chem., Int. Ed. 2006, 45, 2116−2119 

Catalytic [2,3]-witting rearrangements 



                         Summary 

[2,3]-Rearrangement of onium ylides generated catalytically 

through reaction of a metal carbenoid remains the most 

widely explored methodology in the area 

Limited detailed mechanistic understanding of many of these 

processes 

An increasing number of alternative catalytic strategies available 

using different methods of accessing reactive intermediates 

capable of undergoing stereoselective [2,3]-rearrangements 
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