
Deaminative Functionalizations

of Unactivated Aliphatic Amines

Reporter: Yuzhen Zhang

Supervisor: Prof. Quan Cai

Fudan University 

2023‐04‐28



Background

By Transition Metal Catalysis and Lewis Base Catalysis

Summary and Outlook

By Photoredox Catalysis and Electrochemical Catalysis 

Deaminative Functionalizations via Electron-rich Imines 

CONTENTS

Deaminative Functionalizations via Katritzky-type Pyridinium Salts

Direct Deaminative Functionalizations



3

Background



4

Sandmeyer Reaction 

(sp2 C-N）

Hodgson, H. H. Chem. Rev. 1947, 40, 251.

Wenkert, E.; Han, A.-L.; Jenny, C.-J. J. Am. Chem. Soc., Chem. Commun, 1988, 14, 975. 

 Reaction conditions are not mild

 Strong acids and oxidants

 Instability of diazonium salts
Quaternary ammonium salts

(sp2 C-N & activated sp3 C-N ）

High bond energy

Poor leaving group ability 

？
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Alan Roy Katritzky

1928-2014 
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R. Martin

Arylation
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Ming Shang

Dicarbon functionalization

Deamination of Pyridinium Salts by TM Catalysis 
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Liu Wei

Difluoromethylation
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Deamination of Pyridinium Salts by TM Catalysis 

Zeng, X.; Yan, W.; Zacate, S. B.; Cai, A.; Wang, Y.; Yang, D.; Yang, K.; Liu, W. Angew. Chem. Int. Ed. 2020, 59, 16398.
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Entry Variation from the standard conditions yield

1 None 84

2 Without Lewis base 28

3 Without Lewis base, 24 h 49

4 B2pin2 instead of B2cat2 0

5 In the dark 80

Shi Zhuangzhi

& 

Li Shuhua

Borylation

Deamination of Pyridinium Salts by LB Catalysis 
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Proposed Mechanism:

Deamination of Pyridinium Salts by LB Catalysis 

Hu, J.; Wang, G.; Li, S.; Shi, Z. Angew. Chem. Int. Ed. 2018, 130, 15447.
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F. Glorius

Heteroarylation
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V. K. Aggarwal 

(i) B2cat2

(ii) pyridinium

(iii) B2cat2 + pyridinium

prior to irradiation

(iv) after 14 h irradiation 

Deamination of Pyridinium Salts by Photocatalysis 
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Proposed Mechanism:

Deamination of Pyridinium Salts by Photocatalysis 
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Base Yield

morph. No light 8%

morph. + O2 0%

Deamination of Pyridinium Salts by Photocatalysis 

James, M. J.; Strieth-Kalthoff, F.; Sandfort, F.; Klauck, F. J. R.; Wagener, F.; Glorius, F. Chem. Eur. J. 2019, 25, 8240.
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Deamination of Pyridinium Salts by Photocatalysis 
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Fluoroalkenylation and Thiolation

Wang Yi 

& 

Pan Yi

Deamination of Pyridinium Salts by Electrochemical

Liu, Y,; Tao, X.; Mao, Y.; Yuan, X.; Qiu, J.; Kong, L.; Ni, S.; Guo, K.; Wang, Y.; Pan, Y. Nature Commun., 2021, 12, 6745.
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Electron-rich Imines By Photocatalysis 

Ashley, M. A.; Rovis, T. J. Am. Chem. Soc. 2020, 142, 18310.

T. Rovis
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Proposed Mechanism:
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Electron-rich Imines By Nickel/Photo-Catalyzed
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Direct Deaminative Functionalizations
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Radical clock experiments
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Summary and Outlook
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