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Background

Ghorai (2010)
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Background

Ghorai (2013)
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Background

Taton (2018) ’
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D. Taton, et. al, Macromolecules, 2018, 51, 2533-2541.
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Run [Az]/[Initiator]/[NHC]

1 10/1/0.1
2 20/1/0.1
3 50/1/0.1
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Background

Evans (1991)

H/ \R Phl=NTs

H ol 0
Ar H  CuOTf,L1 (5 mol%) N
) 7><Q
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AFH %
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Jacobsen (1993)
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D. A. Evans et. al. J. Org. Chem. 1991, 56, 6744-6746.
E. N. Jacobsen et. al. 3. Am. Chem. Soc. 1993, 115, 5326-5327.




Background

Trost (2006)

Total Synthesis of (+)-Agelastatin A

Barry M. Trost et. al. J. Am.
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Aziridination of Alkenes——Catalyzed by Co Complexes

Zhang (2021)
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X. P. Zhang,et. al, Chem. 2021, 7, 1120-1134
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Aziridination of Alkenes——Catalyzed by Co Complexes
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Aziridination of Alkenes——

John (2014)

Catalyzed by Rh Complexes

Me
R 0N NO Rh,(esp), (1 mol%) R2 N R
2 2
S0 SRR O O e vrernll o
18 o N~k CF3CH,0H, rit. R R
Me Me Me
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John R. F. et. al. Science 2014, 343, 61-65.




Aziridination of Alkenes——Catalyzed by Rh Complexes

Selected DFT-examined pathways
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Aziridination of Alkenes——Catalyzed by Rh Complexes

, ~ Me Me Me Me
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Aziridination of Alkenes

Jawahar (2018)

John (2019)
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John, R. F. et. al. Org. Lett. 2019, 21, 1926-1929.
Jawahar, L. J. et. al. J. Org. Chem. 2018, 83, 12255-12260.
Jawahar, L. J. et. al. ChemistrySelect 2021, 39, 10524-10526.
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Aziridination of Alkenes——Catalyzed by Ag Complexes

Schomaker (2013)
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Aziridination of Alkenes——Catalyzed by Ag Complexes
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Aziridination of Alkenes by Electronchemical Oxidation

Yudin (2002)

0
1 \ Pt(+), 1.8 V vs Ag wire R g
R R ivi
N—NH,  + o CPE, divided cell _ N—Ni
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A. K. Yudin, et. al. 3. Am. Chem. Soc. 2002, 124, 530-531.



Aziridination of Alkenes by Electronchemical Oxidation

Zeng (2015)

O
1 , n-BuyNI (10 mol%) ? R g
R R i
N—NH,  + o K,CO3 (1.0 equiv.) _ N—Ni
R2 R LiClO,4, CF3CH,OH,CCE R4
o) S R3
Selected Substrates
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C. C. Zeng, et. al. Org. Lett. 2015, 17, 986-989.



Aziridination of Alkenes by Electronchemical Oxidation

Phth"NH,
(1.3 equiv.)

Phth"NH,
(1.3 equiv.)
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C. C. Zeng, et. al. Org. Lett. 2015, 17, 986-989.
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Aziridination of Alkenes by Electronchemical Oxidation

Proposed Mechanism

—— H =
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C. C. Zeng, et. al. Org. Lett. 2015, 17, 986-989.

Cathode
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Aziridination of Alkenes by Electronchemical Oxidation

Cheng (2018)

, CF3
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X. Cheng, et. al. Angew. Chem. Int. ed. 2018, 57, 5695-5698.



Aziridination of Alkenes by Electronchemical Oxidation

Proposed Mechanism ‘
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Aziridination of Alkenes by Electronchemical Oxidation

Wichens (2021) - 7
/\R1 > g ' N §>)\§ - N
Constant current X "f,H Cs.CO |>\R1
RVC(+) | RVC(-) H R S 2~~3
: H
Reactive intermediates pooled but not isolated
Alkene Scope
Bn Bn Bn Bn Bn
\N \N \N \N \N 0
CN |>\MJ\
SRS GRS S Lo
73% 74% 32% 77% 81%
Bn Bn Bn Bn
O \ o, O \
N o N l\|l>\/\ N Br N
l>\/ \n/ I>\/\N H/ I>\M3/\
0]
0]
70% 62% 63% 67%
28

Z. Wichens. et. al. Nature 2021, 596, 74-79.



Aziridination of Alkenes by Electronchemical Oxidation

Wichens (2021) -

+
TT S
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Constant current
RVC(+) | RVC(-)

R2-NH,

za
j@_\
Y

032003

Reactive intermediates pooled but not isolated

Amine Scope

< -

pd
z

55% 56%

Z. Wichens. et. al. Nature 2021, 596, 74-79.
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Summary and Outlook

Summary
H
N
R1V/\R2 > A
R’ R2
Catalyzed by Transition Metals By Electronchemical Oxidation

Advantages: |
Amounts of methods Advantages:

Hign atomic economy

Long history Less reagents used

Disadvantages:
High consumption
Poor atomic economy

Disadvantages:

Difficult to regulate and control
Still developing
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Summary and Outlook

Outlook

H
1 current N
R\/\RZ - A
N, R'" R

2

More efficient
More environmentally friendly
More atomic economical
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