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Introduction

Nitrogen Atom Insertion into Carbocyclic Frameworks
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Nitrogen Atom Insertion into Cycloalkanes

Oxidative Rearrangement of Primary Amines
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Nitrogen Atom Insertion into Cycloalkenes

Cobalt-Catalyzed Nitrogen Atom Insertion into Arylcycloalkenes
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Nitrogen Atom Insertion into Cycloalkenes

Osmium(VI) Nitrides-Promoted Nitrogen Atom Insertion into Phenylindene
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Nitrogen Atom Insertion into Cycloalkenes

Insertion of Ammonia into Phenylindene via Electrochemical Method
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Nitrogen Atom Insertion into Aromatic Compounds

Copper-Catalyzed Nitrogen Atom Insertion into 2-Arylindoles
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Nitrogen Atom Insertion into Aromatic Compounds

Insertion of Nitrogen Atom into Indole via Electrophilic Nitrene
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Project Synopsis

hvor A .. /O
N, ——= O-N N
v direct skeletal modification 4 lacking regioselectivities
# Jow yielding # limited investigation of group
# benzene solvent # many side products

Cotter, R. J.; Beach, W. F. J. Org. Chem. 1964, 29, 751-754

O i
N )J\X M] M]=N )I\X C-C Insertion X

" A

®)
L L /
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Optimization of Reaction Conditions

N
O
)J\ O Rhay(esp), (7 mol%) o= O
Ny~ N 2\esP) ° MeN N ,
Me > Me
O 1,4-Dioxane/DMSO (2:1) O N
130 °C
/ U
1 1a 1b
Yield? (%)
Entrya Variation
1a 1b
1 None 80 9
2¢ w/o Rhy,(esp), 39 37
3 Rh,(OAc), instead of Rhy(esp), 62 7
4 Rh(PPh;)Cl instead of Rh,(esp), 50 11
5 [Cp*Rh(CH;CN)](SbFg), instead of Rhy(esp), 17 56
6 CoTPP instead of Rh,(esp), 46 15
7 Fe(TPP)CI instead of Rhy(esp), 35 37

[a] All reactions were carried out using 1 (0.1 mmol) with 7 mol% Rh,(esp), in Dioxane/DMSO (2/1) at 130 °C for 24 h. [b] Isolated yields. [c]
The reaction time was 48 h.
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Substrate Scope

H
LA ~< 1)
0
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Me »> )\ Me
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\
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0 s
SiMe, F CF3 Mé me o
7a, 75% 8a, 60% (6:1) 9a, 37% (4:1) 10a, 46% (4:1) 11a, 36% (3:1)

Note: (a/b) ratio is >8:1 unless otherwise noted.
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Substrate Scope
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Substrate Scope
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Substrate Scope
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Transformations of Products
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Proposed Mechanism

C-C insertion C-H insertion
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Summary

Rhodium-Catalyzed Intramolecular Nitrogen Atom Insertion into Arene Rings

H

C A

Nitrogen Atom Insertion

Challenge: C-H Insertion VS C-C Insertion
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Representative Examples

O Recently, considerable effort has been dedicated to the development
of versatile C-H functionalization strategies to modify target arenes.

(FTARRZENH)
O Given the widespread abundance of arene rings--- (£F--B0Z &%)

O To elucidate the reaction mechanism and the origin of the
chemoselectivity, DFT calculations were performed. (elucidate: ##%%,
E %%, AJ{X#Eexplain. expound. interpret)
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