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Overview
• Introduction

• Nickel: Advantages, Applications, and Prospects
• The Prevalent Amide: Peptide to Synthon

• Carbon-Heteroatom
• Amide to Ester
• Transamidation

• Carbon-Carbon 
• Carbonyl-Aryl 
• Carbonyl-Alkyl (Negishi)

• Bringing it to the Benchtop
• Summary, Future Directions, and Questions
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Nickel 
• $0.47 / oz vs. $720 / oz for Pd
• 500 ug/ day vs. 100 ug/ day for Pd
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Nickel – Current Applications

Organic Process Research & Development, 19(9), 1274-1281; 2015 3



The Amide Bond
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Amide Cleavage Precedence
Annual Published Items on the Topic of 
Transition-Metal-Catalyzed Cleavage 

of C–N Single Bonds

Kunbing Ouyang; Wei Hao; Wen-Xiong Zhang; Zhenfeng Xi; Chem. Rev. 2015, 115, 12045-12090.A 5



Breaking Amides

J. Am. Chem. Soc., 2018, 140 (2), pp 727–734 Eur. J. Org. Chem. 2018, 2352-2365 6



Amide to Ester Precedence

J. Am. Chem. Soc. 1977, 22, 6011-6014 Bull. Chem. Soc. Jpn. 1982, 55, 1484−1488. Tetrahedron. 2000, 56, 9875−9883. 

Direct Hydrolysis
Requires Strong Acid/ Base

Often High Heat

Nitrosation and Rearrangement
NO donor often Nitric Acid

Strong Electrophile

N-Acyl Aziridines
Limited Scope

Keck Methylation/Hydrolysis
Trimethyl Oxonium /
Strong Electrophile
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Amide to Ester 
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Amide to Ester Scope
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Amide to Ester Examined
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Transamidation Strategy
• Requires Activation of Amide
• Generally Thermoneutral
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Transamidation Scope
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Two-Step Transamidation
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Carbon-Carbon Bond Formation
• Weinreb-Amide  (Amide to Ketone)
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Carbon-Carbon Bond Formation
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Carbonyl-Aryl Bond Formation
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Carbonyl-Aryl Bond Formation
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Carbonyl-Alkyl Bond Formation - Negishi
• Their Carbonyl-Aryl (Suzuki-Miyaura) conditions not applicable
• Negishi conditions using organozinc reagents

• Tolerate crosslinking of sp2/sp3 hybridization; stereoretention with some Pd systems
• Do not tolerate air/moisture
• Preparation via direct metalation (Zn0) or via transmetallation (RMgBr)
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Some Negishi Precedence with Nickel Catalysis

ACS Catal., 2016, 6 (3), pp 1540–1552 J. Am. Chem. Soc., 2004, 126 (49), pp 15964–15965 19



N-Substitution allows for Negishi Coupling
• N-Tosyl Amides gave max conversion

Previously,
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Amide Negishi Coupling
• Scope of Alkylzinc Reagent 
• Tolerates Arene Substitution

• -NMe2, -CF3, -F, -OMe
• Application towards a Pfizer GRM

• Tolerates Aryl Ester

71% vs 34%
Gram Scale
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So what about Palladium? 

J. Org. Chem. 2017, 82, 6638−6646 Chem. Commun., 2018, 54, 8606--8609 22Chem. Commun., 2017, 53, 10584--1058

Michal Szostak Group, Rutgers



Summary 
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Questions?



Extra I 

Chem. Commun., 2018, 54, 2130--2133 
PEPPSI™-SIPr catalyst 



Extra II 

W. Fang, Q. Deng, M. Xu, T. Tu, Org. Lett., 2013, 15, 3678-3681.

Angew.Chem.Int. Ed. 2017, 56,12718-22 



Extra III 


