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THE CAREER PATH OF AMIR H. HOVEYDA	  



PERSONAL:  
Date of Birth: April 5, 1959; Iranian 

EDUCATION: 
1981, B. A., Columbia University 
 
1986, Ph. D., Yale University 
Thesis Advisor: Professor Stuart L. Schreiber 
 
1986-1987 & 1988-1990, Postdoctoral Fellow, Harvard University 
Research Advisor: Professor David A. Evans 
 
1987/11-1988/05, Pfizer Central Research, Cancer Group 

EMPLOYMENT: 
1990/06–1994/08, Assistant Professor, Boston College  
 
1994/09–1998/08, Professor, Boston College,  
 
1998/09-present, Vanderslice Millennium Professor 

BIOGRAPHY OF AMIR H. HOVEYDA	  



HOVEYDA’S GROUP	  

Students’ current positions 
(43 in total) 

Faculty 
Industry 
Postdoc 

Postdocs’ current positions	  
(45 in total)	  

Faculty	  

Industry	  

Current members: 15 graduate students; 4 postdocs 
 
 
Former members: 43 graduate students and 45 postdocs 



PUBLICATIONS BY RESEARCH AREAS 
(195 RESEARCH PUBLICATIONS)	  

Carbometalla3on	  of	  alkenes	   Cu-‐catalyzed	  reac3ons	   Cross-‐metathesis	  of	  alkenes	  
non-‐metal	  catalyzed	  reac3ons	   Other	  reac3ons	  

Conjugate	  addi3ons	  
Allylic	  alkyla3ons	  
Others	  

Al	   Zr	   Ag	   Ti	  

Ligand	  development	  
Metathesis	  Reac3ons	  



PUBLICATIONS BY RESEARCH AREAS 
(195 RESEARCH PUBLICATIONS)	  

1990	   Recent	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Development	  of	  cross-‐metathesis	  of	  alkenes	  
(Mostly	  catalyzed	  by	  Mo	  and	  some	  by	  Ru)	  

2009	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

1998	   2003	  

Mainly	  Carbometalla3on	  
(mostly	  Zr,	  few	  Ni	  )	  

8	  papers	  on	  Ag-‐
catalyzed	  reac3ons	  

2001-‐recent	  Cu-‐catalyzed	  reac3ons	  

12	  papers	  on	  NHC-‐
involved	  chemistry	  



COLLABORATION	  

Richard R. Schrock 
Department of Chemistry 
MIT 
2005 Nobel laureate 

Marc L. Snapper 
Department of Chemistry 
Boston college 

60 research papers 
& 5 review articles 
since 1998 

32 research papers 
& 5 review articles 
since 1996 



DIFFERENT SUBSTRATES IN CARBOMETALATIONS 
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CARBOMETALATIONS OF ALKENES BY EtMgCl 

Stereoselectivity suffers 
severely when THF is 
employed as cosolvent. 
(Et2O is the solvent for 
this reaction.)	  

A.	  F.	  Houri,	  M.	  T.	  Didiuk,	  Z.	  Xu,	  N.	  R.	  Horan,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1993,	  115,	  6614	  
A.	  H.	  Hoveyda,	  Z.	  Xu	  J.	  Am.	  Chem.	  Soc.	  1991,	  113,	  5079	  



CARBOMETALATIONS OF ALKENES BY EtMgCl 

No selectivity 

Both –OR and α-methyl are crucial to the diastereoselectivity. 

Syn-homoallylic alkenes give the same, but lower selectivity. 

A.	  H.	  Hoveyda,	  Z.	  Xu,	  J.	  P.	  Morken,	  A.	  F.	  Houri	  J.	  Am.	  Chem.	  Soc.	  1991,	  113,	  8950	  



CARBOMETALATIONS OF ALKENES BY EtMgCl — Mechanistic Study 

A.	  F.	  Houri,	  M.	  T.	  Didiuk,	  Z.	  Xu,	  N.	  R.	  Horan,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1993,	  115,	  6614	  



ASYMMETRIC CARBOMETALATIONS OF ALKENES	  

X
( )n

Zr Cat*
RMgBr(or RMgCl)

HO

H
R'

90-98% ee
40-75% yield

X = O, n = 1,2 
      N(n-nonyl), n = 1
      NTs, n = 2, 3, 4

J.	  P.	  Morken,	  M.	  T.	  Didiuk,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1993,	  115,	  6997.	  

M.	  S.	  Visser,	  N.	  M.	  Heron,	  M.	  T.	  Didiuk,	  J.	  F.	  Sagal,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1996,	  118,	  4291	  
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M.	  S.	  Visser,	  N.	  M.	  Heron,	  M.	  T.	  Didiuk,	  J.	  F.	  Sagal,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1996,	  118,	  4291	  



Mar3n,	  V.	  S.;	  Woodard,	  S.	  S.;	  Katsuki,	  T.;	  Yamada,	  Y.;	  Ikeda,	  M.;	  Sharpless,	  K.	  B.J.	  Am.	  Chem.	  Soc.	  1981,	  103,	  6237	  

KINETIC RESOLUTION OF UNSATURATED HETEROCYCLES BY 
CARBOMETALATIONS	  



KINETIC RESOLUTION OF UNSATURATED HETEROCYCLES BY 
CARBOMETALATIONS	  

J.	  P.	  Morken,	  M.	  T.	  Didiuk,	  M.	  S.	  Visser,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1994,	  116,	  3123	  



KINETIC RESOLUTION OF CYCLIC ALLYLIC ETHERS BY CARBOMETALATIONS	  

M.	  S.	  Visser,	  J.	  P.	  A.	  Harrity,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1996,	  118,	  3779	  



COUPLED CARBOMETALATIONS AND RING-CLOSING METATHESES	  

No reaction with 5-membered ring cyclic allylic ethers. 
Low yield with 6-membered ring system.  

Cat 3 : (PCy3)2Cl2Ru=CHCH=CPh2 

J.	  P.	  A.	  Harrity,	  M.	  S.	  Visser,	  J.	  D.	  Gleason,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1997,	  119,	  1488	  



COUPLED CARBOMETALATIONS AND RING-CLOSING METATHESES	  

No reaction with 5-membered ring cyclic allylic ethers. 
Low yield with 6-membered ring system.  

Angle strain	  

Cat 3 : (PCy3)2Cl2Ru=CHCH=CPh2 

J.	  P.	  A.	  Harrity,	  M.	  S.	  Visser,	  J.	  D.	  Gleason,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  1997,	  119,	  1488	  



CROSS METATHESIS OF ALKENES	  

A.	  H.	  Hoveyda,	  A.	  R.	  Zhugralin	  Nature	  2007,	  450,	  243	  



RING-CLOSING METATHESIS — KINETIC RESOLUSION	  

J.	  B.	  Alexander,	  D.	  S.	  La,	  D.	  R.	  Cefalo,	  A.	  H.	  Hoveyda,	  R.	  R.	  Schrock	  J.	  Am.	  Chem.	  Soc.	  1998,	  120,	  4041	  

65% ee for pdt 
97% ee for SM 

93% ee for pdt 
>99% ee for SM 



RING-CLOSING METATHESIS — KINETIC RESOLUSION	  
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93% ee for pdt 
>99% ee for SM 



Z-SELECTIVE OLEFIN CROSS-METATHESIS	  

S.	  J.	  Meek,	  R.	  V.	  O'Brien,	  J.	  Llaveria,	  R.	  R.	  Schrock,	  A.	  H.	  Hoveyda	  Nature	  2011,	  471,	  461	  
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Z-SELECTIVE OLEFIN CROSS-METATHESIS	  

S.	  J.	  Meek,	  R.	  V.	  O'Brien,	  J.	  Llaveria,	  R.	  R.	  Schrock,	  A.	  H.	  Hoveyda	  Nature	  2011,	  471,	  461	  



OTHER CATALYSTS SYNTHESIZED FOR OLEFIN CROSS-METATHESIS	  

W.	  C.	  P.	  Tsang,	  K.	  C.	  Hultzsch,	  J.	  B.	  Alexander,	  P.	  J.	  Bonitatebus,	  Jr.,	  R.	  R.	  Schrock,	  A.	  H.	  Hoveyda	  
J.	  Am.	  Chem.	  Soc.	  2003,	  125,	  2652	  
W.	  C.	  P.	  Tsang,	  J.	  A.	  Jernelius,	  G.	  A.	  Cortez,	  G.	  S.	  Weatherhead,	  R.	  R.	  Schrock,	  A.	  H.	  Hoveyda	  
J.	  Am.	  Chem.	  Soc.	  2003,	  125,	  2591	  



APPLICATION OF CARBOMETALATIONS AND CROSS METATHESIS OF 
ALKENES IN TOTAL SYNTHESIS 	  

J.	  Am.	  Chem.	  Soc.	  1997,	  119,	  10302	  
J.	  Am.	  Chem.	  Soc.	  1995,	  117,	  2943	  

J.	  Am.	  Chem.	  Soc.	  1998,	  120,	  8340	  

Nature	  2011,	  479,	  88	  

J.	  Am.	  Chem.	  Soc.	  1996,	  118,	  10926	  



APPLICATION OF CARBOMETALATIONS AND CROSS METATHESIS OF 
ALKENES IN TOTAL SYNTHESIS 	  

Nature	  2011,	  471,	  461	  Nature	  2008,	  456,	  933	  

Angew.	  Chem.,	  Int.	  Ed.	  2007,	  46,	  3860	  



CU-CATALYZED CONJUGATE ADDITIONS	  

S.	  J.	  Degrado,	  H.	  Mizutani,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  2002,	  124,	  13362	  
	  
J.	  A.	  Dabrowski,	  M.	  T.	  Villaume,	  A.	  H.	  Hoveyda	  Angew.	  Chem.,	  Int.	  Ed.	  2013,	  52,	  8156	  
	  

Peptide-based 
Schiff bases as 
chiral ligands 

62-‐>98%	  ee	  

S.	  J.	  Degrado,	  H.	  Mizutani,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  2001,	  123,	  755.	  

NHC-carbenes 
as chiral ligands 



CU-CATALYZED CONJUGATE ADDITIONS	  

M.	  K.	  Brown,	  S.	  J.	  Degrado,	  A.	  H.	  Hoveyda	  Angew.	  Chem.,	  Int.	  Ed.	  2005,	  44,	  5306	  



J.	  Am.	  Chem.	  Soc.	  2008,	  130,	  12904	  

APPLICATION OF CONJUGATE ADDITION IN TOTAL SYNTHESIS 	  

J.	  Am.	  Chem.	  Soc.	  2004,	  126,	  96	  J.	  Am.	  Chem.	  Soc.	  2011,	  133,	  736	  



ALLYLIC SUBSTITUTION	  

F.	  Gao,	  J.	  L.	  Carr,	  A.	  H.	  Hoveyda	  Angew.	  Chem.,	  Int.	  Ed.	  2012,	  51,	  6613	  
M.	  A.	  Kacprzynski,	  A.	  H.	  Hoveyda	  J.	  Am.	  Chem.	  Soc.	  2004,	  126,	  10676	  



THANKS!	  


