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Organo-SOMO catalysis 

MacMillan, Science 2007, 316, p. 582-585 

Iminium catalysis:  Lowers energy of enone/enal substrate LUMO; activation towards 
conjugate additions , Friedel-Crafts alkylation, etc. 
 

Enamine catalysis: Raises energy of substrate HOMO; activation towards attack by 
electrophiles 
 

SOMO catalysis: A radical cation with an activated singly occupied molecular orbital 
              → α-functionalisation of aldehydes with weak nucleophiles via 
                   radical trapping 



MacMillan, Science 2007, 316, p. 582-585 

- Formation of a 3π e- radical cation with a singly occupied molecular orbital via 1 e- 

     oxidation of the enamine 
- 3π e- system projected away from bulky tert-butyl goup 
- Selective population of E configuration to minimize non-bonding interactions with the imi- 
     dazolidinone ring 

 



Enolation:   MacMillan, J. Am. Chem. Soc. 2007, 129, 7004 
Vinylation:  MacMillan, J. Am. Chem. Soc. 2008, 130, 398 
Arylation:   MacMillan, J. Am. Chem. Soc. 2009, 131, 11640 
Carbo-oxidation:  MacMillan, J. Am. Chem. Soc. 2008, 130, 16494 

MacMillan, Science 2007, 316, p. 582-585 

- Good functional group 
   tolerance (olefins, ketones, 
   esters, carbamates…)  

- A diverse array of allyl- 
  silanes can be used 



Enantioselective cascade cycloadditions 

- Direct and selective access to complex   
      cyclohexyl motifs 
- Simple aldehyde and olefin substrates 
- Catalyst mediated 
- Highly predictable with respect to regio-,  
     diastereo-, and enantiocontrol 
 
 

MacMillan, J. Am. Chem. Soc., 2010, 132, 10015  





Polyene Cyclization 

A new application of SOMO catalysis to the enantioselective construction of multiple C-C 
bonds and contiguous stereocentres in the context of steroidal and terpenoidal architecture 

MacMillan, J. Am. Chem. Soc., 2010, 132, 5027 



- Formation of α-imino radical 3 
 

- Series of 6-endo-trig cyclizations 
 

- Termination by a suitable arene 
     → cyclohexadienyl radical 4 
 

- Second oxidation step 
     → cyclohexadienyl cation 
 

- Rearomatization 
 

- Liberation of catalyst 
     → Pentacycle 5 

Electronic properties of tethered polyene: 
alternating sequence of polarity-inverted 
C=C bonds (acrylonitrile and isobutene 
moieties) 

MacMillan, J. Am. Chem. Soc., 2010, 132, 5027 



Bi-and Tricyclization 

MacMillan, J. Am. Chem. Soc., 2010, 132, 5027 
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