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Nicholas 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Kenneth. M. Nicholas 

  Born in Jamaica, NY, in 1947 

  B.S. (S.U.N.Y. at Stony Brook) 1969 

  Ph.D. (University of Texas) 1972 ( with Rowland Pe@t) 

  Postdoctoral Fellow (Brandeis University) 1972‐1973 (with M. Rosenblum) 

  Assistant Professor, Boston College, 1973 

  Professor, University of Oklahoma, 1984 

  Alfred P. Sloan Founda,on Fellow, 1980‐1984. 

  Regents' Award for Superior Accomplishment in Research, 1989. 

  George Lynn Cross Research Professor, University of Oklahoma, 1993.  



Nicholas Reac,on : Mechanism 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Asymmetric Nicholas Reac3on: 
1.  Use of Chiral Star,ng Material 
2.  Use of Chiral Nucleophile  
3.  Use of Chiral Ligands  



Stereoselec,ve Coupling with Enol Silanes 

Khan, M.; Tester, R.; Varghese, A.M.; Nicholas, K. M. J.Org. Chem. 1990, 55, 186. 



Stereoselec,ve Coupling with Enol Silanes 

Khan, M.; Tester, R.; Varghese, A.M.; Nicholas, K. M. J.Org. Chem. 1990, 55, 186. 



Transi,on States for Acyclic Enol Ethers 

Favored (stereoelectronic effect)  

Khan, M.; Tester, R.; Varghese, A.M.; Nicholas, K. M. J.Org. Chem. 1990, 55, 186. 



Transi,on States for Cyclic Enol Ethers 

Disfavored(dipolar interac,on) 

Synclinal orienta,on not possible : steric intera,on 

Khan, M.; Tester, R.; Varghese, A.M.; Nicholas, K. M. J.Org. Chem. 1990, 55, 186. 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Propargyla,on Mediated by a Chiral 
Metal Cluster (Reac,on with Chiral SM) 

Caffyn, A. J. M.; Nicholas, K. M. J. Am. Chem. Soc. 1993, 115, 6438. 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Caffyn, A. J. M.; Nicholas, K. M. J. Am. Chem. Soc. 1993, 115, 6438. 

Substrate Scope 



Reac,on with Chiral Nucleophiles 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Transi,on States 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Total Synthesis of Thienamycin 

Jacobi, P. A., Murphee, S.; Rupprecht, F.; Zheng, W. J. Org. Chem. 1996, 61, 2413  



Chiral  Phosphoramidite Ligands 

L* 

Ljungdhal, N.; Pera, P. N.; Anderson, K. H. O.; Kann, N. SYNLETT, 2008, 394 



Ligand a, yield :74 % 
    %ee :12 

Ligand a, yield :90 % 
    %ee :22 

Ligand a, yield :30 % 
    %ee :66 

Ligand b, yield :17 % 
    %ee :74 

Substrate Scope 

Ljungdhal, N.; Pera, P. N.; Anderson, K. H. O.; Kann, N. SYNLETT, 2008, 394 



Intramolecular Nicholas Reac,on 

Mukai, C.; Yamashita, H.; Ichiryu, T.; Hanaoka, M. Tetrahedron 2000, 56, 2203 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Intramolecular Nicholas Reac,on 

Hernandez, N. J.; Ramirez, M. A.; Rodriguez, Mar,n, V. S. Org Le,., 2008, 10, 2349 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Total Synthesis of (+)‐Secosyrin 1 

Mukkai, C.; Moharram, S. M.; Azukizawa, S.; Hanaoka, M. J. Org. Chem. 1997, 62, 8095  



 Jamison, T. F.; Shambaya,, S.; Crowe, W. E.; Schreiber, S. L. J. Am. Chem. Soc., 1997, 119, 4353 

Total Synthesis of (+)‐Epoxydictymene 



Total Synthesis of (+)‐Epoxydictymene 

 Jamison, T. F.; Shambaya,, S.; Crowe, W. E.; Schreiber, S. L. J. Am. Chem. Soc., 1997, 119, 4353 



Some features of Nicholas Reac,on 

• The alkyne complexes are obtained in almost quan,ta,ve yields and can be 
 purifie dby column chromatography 

•  A wide range of nucleophiles reacts with the resul,ng propergylic caions including S‐, C‐, O‐, N‐ 
 nucleophiles.  

• Oxida,ve decomplexa,on regenerates triple bond, reduc,ve decomplxa,on yields  
corresponding alkene. 

• When cobalt coplex is not removed can be used in subsequent Pausan‐Khand reac,on 

•  It can be both inter‐ and intra molecular and macrocyclisa,on can be achieved  

•  there are no allene side products that ooen complicates the reac,on of uncomplexed  
   substrates 


