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C–H Amination

 Dirhodium-Catalyzed C-H Amination

 Nitrene Precursor: 

iminoiodinane

active nitrenoid Acc. Chem. Res. 2012, 15, 911−922
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C–H Amination
 Putative Mechanisms for Rh-catalyzed C–H Insertion. 

 Sulfilimine Formation

Tetrahedron 2009, 65, 3042–3051

Rh Catalyzed C–H Amination
 Catalyst Influence on Reaction Chemoselectivity
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• 6-membered ring favored

• 3o > ethereal/benzylic > 2o >> 1o

• catalyst structure can influence product selectivity Tetrahedron 2009, 65, 3042–3051
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Rh Catalyzed C–H Amination
 C–H Insertion versus Alkene Aziridination

Tetrahedron 2009, 65, 3042–3051

Rh Catalyzed C–H Amination
 Alkene Aziridination versus 3o C–H Bond Insertion

• Aziridine favored

• Electronic effects

Tetrahedron 2009, 65, 3042–3051
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Rh Catalyzed C–H Amination

Tetrahedron 2009, 65, 3042–3051

 Hammett Studies

Rh Catalyzed C–H Amination
 KIE for Rh-based Intermolecular C–H Amination

• concerted, asynchronous pathway for C–H insertion 

• three-centered transition structure for the nitrenoid insertion

 C–H amination of a radical-clock containing substrate. 

Tetrahedron 2009, 65, 3042–3051
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Rh Catalyzed C–H Amination

Tetrahedron 2009, 65, 3042–3051

 Competition Results of C–H Insertion

 Oxathiazinane Formation versus Time at Different Catalyst Loadings

Rh Catalyzed C–H Amination
 Kinetics Analysis

Tetrahedron 2009, 65, 3042–3051

• Rate = k[substrate]1[oxidant ]1[catalyst]0

 Proposed Mechanism for Rh-nitrene Formation

 Control experiments with iminoiodinane starting material
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Ru Catalyzed C–H Amination
 Intramolecular Amidation of C-H Bonds Catalyzed by Ruthenium Porphyrins

Angew. Chem. Int. Ed. 2002, 41, 3465–3468

Ru Catalyzed C–H Amination
 Imido Transfer Reactions Proceed by a Mechanism

J. Am. Chem. Soc. 2005, 127, 16629–16640

• radical-rebound mechanism

• KIEs of 6–12
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Rh-catalyzed alkene oxidation

 Glycal oxidation 

 A Method for Intermolecular Olefin Aziridination

Tetrahedron 2006, 63, 11331–11342

Rh-catalyzed alkene oxidation
 Regioselective nucleophilic opening favors seven-membered ring product

Tetrahedron 2006, 63, 11331–11342

 Ring opening occurs selectively with disparate nucleophiles

 Ring opening of seven-membered oxathiazepane
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Rh-catalyzed alkene oxidation
 Intermolecular olefin amination and ring opining

Tetrahedron 2006, 63, 11331–11342

 DMSO-promoted oxidative ring opening affords an α-aminoketone

Total Synthesis via C-H Amination
 Retrosynthetic analysis of (–)-agelastatin A

Angew. Chem. Int. Ed. 2009, 48, 3802–3805

 Synthesis of Highly Substituted Cyclopentane Intermediate
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cis-oxyaminated

trans-oxyaminated

 Screening of Nucleophiles with Indole

Nitrene Additions to Indoles

Angew. Chem. Int. Ed. 2010, 49, 1634 –1637

Nitrene Additions to Indoles
 Catalytic oxyamidation of 3-ethylindole

 Catalytic intramolecular oxyamidation of indole derivatives

Angew. Chem. Int. Ed. 2010, 49, 1634 –1637



8/21/2018

10

Nitrene Additions to Enamides

Chem. Eur. J. 2012, 18, 90 – 94

Functionalization of Allenes
 Preparation of Nitrogen-Containing Stereotriads

J. Am. Chem. Soc. 2012, 134, 10807-10810
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Functionalization of Allenes
 One-Pot Stereotriad Synthesis

J. Am. Chem. Soc. 2012, 134, 10807-10810

 Stereotriad Deprotection

 Formation of Oxazolone

Reaction of Ynamides with Nitrenes:

 Tandem Cyclization-Oxyamination Reaction

J. Org. Chem. 2017, 82, 11897-11902
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Reaction of Ynamides with Nitrenes:

J. Org. Chem. 2017, 82, 11897-11902

General Strategies for C-H Functionalization

J. Am. Chem. Soc. 2017, 139, 17376-17386
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Silver-Catalyzed Nitrene Transfer

J. Am. Chem. Soc. 2017, 139, 17376-17386

 2° benzylic vs. 3° alkyl C(sp3)–H bond aminations with Ag(tpa)OTf.

• πꞏꞏꞏπ interactions between one of the pyridine ligand arms and the aryl group

• Agꞏꞏꞏπ interactions

• lower C–H BDEs of benzylic C–H vs. 3° alkyl C(sp3)–H bonds

Silver-Catalyzed Nitrene Transfer

J. Am. Chem. Soc. 2017, 139, 17376-17386

 2° allylic and propargylic C–H vs. 3° alkyl C(sp3)–H bond aminations
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Co(II)-based metalloradical catalysis

Chem. Sci., 2016, 7, 6934–6939

 C-H Amination for 5-membered cyclic sulfamides

Co(II)-based metalloradical catalysis

Chem. Sci., 2016, 7, 6934–6939

 Geometries of Intramolecular 1,5-C(sp3)–H Amination
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Radical Bicyclization of Allyl Azidoformates

J. Am. Chem. Soc. 2017, 139, 9164-9167

 Asymmetric Radical Bicyclization of Cinnamyl Azidoformate

Radical Bicyclization of Allyl Azidoformates

J. Am. Chem. Soc. 2017, 139, 9164-9167

 Proposed Catalytic Pathway
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Radical Bicyclization of Allyl Azidoformates

J. Am. Chem. Soc. 2017, 139, 9164-9167

 Asymmetric Intramolecular Radical Bicyclization

Radical Bicyclization of Allyl Azidoformates

J. Am. Chem. Soc. 2017, 139, 9164-9167

 Regioselective Ring-Opening
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Radical Bicyclization of Allyl Azidoformates

J. Am. Chem. Soc. 2017, 139, 9164-9167

 Radical Bicylization Mechanism
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