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Synthesis of Hydrazides by N–N Coupling

Significance: Chang, Chen, and co-workers re-
port a synthesis of hydrazides from arylalkylamines 
and dioxazolones, which serve as nitrene precur-
sors. Iridium complexes as well as simple iron ha-
lides were found to efficiently catalyze the transfor-
mation.

Comment: The reaction proceeds under mild con-
ditions with excellent functional group tolerance, 
including pseudopeptides. Mechanistic studies in-
dicate that the attack of the electrophilic iridium-
nitrenoid intermediate by the amine is assisted by 
Cl···HN bonding.

Selected examples:

>60 examples
up to 99% yield

up to 10 mmol scale

Proposed mechanism:

N

R2

ArH

O

N
O

R1

O

N

R2

ArN
H

R1

O

[Cp*IrCl2]2 (1.0 mol%)
CHCl3, r.t., 12 h

or
FeCl2•4H2O (5.0 mol%)

DCE, r.t., 12 h

(1.5 equiv)

+
Ir Ir

Cl

Cl

Cl

Cl

[Cp*IrCl2]2

N

NHAc

[Ir]: 92% yield

O

N

CO2Me

N
N
H

PhO

N

O

O
[Ir]: 95% yield; [Fe]: 91% yield

N
N
H

MeO

[Ir]: 59% yield; [Fe]: 62% yield

Ph

N
N
H

O

[Ir]: 93% yield

HN O
N

NHAc

NBoc

[Ir]: 97% yield; [Fe]: 78% yield

N
N
H

MeO

[Ir]: 97% yield

Ph
Br

N
Me

NHAc

O2N

[Ir]: 75% yield

O

N
O

R1

O
1/2 [Cp*IrCl2]2

Ir
N

Cl

Cl
R1

O
– CO2

ArNHR2

Ir
N

Cl

Cl

R1

O

N R2
H

Ar

Ir
N

Cl

Cl

R1

O

N R2
H

Ar

Ir
N

Cl

Cl

R1

O

N R2H
Ar

N

R2

ArN
H

R1

O

– 1/2 [Cp*IrCl2]2

–

+

SYNFACTS Contributors: Mark Lautens, Joachim Loup
Synfacts 02062021, 17(06), 0641 Published online: 18.05.2021186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0040-1720648; Reg-No.: L05921SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Metals in Synthesis

Key words

iridium catalysis

iron catalysis

hydrazides

nitrenes

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


