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Denitrogenative Ring Shrinkage of Heterocycles

Significance: Lu et al. report a versatile method 
for N-atom excision from N-heterocycles. Rings 
containing 3–20 members and various types of cy-
clic structures including carbocycles, O-heterocy-
cles, and N-heterocycles were obtained in moder-
ate to excellent yields.

Comment: The authors propose a mechanism in-
volving an initial N-sulfonylazidonation followed by 
a Curtius-type rearrangement to generate a 1,1-di-
azene intermediate. A second rearrangement gives 
a biradical intermediate that undergoes an intra-
molecular radical coupling reaction to give the de-
sired product.
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1. DBU (2.0 equiv)
    N2SO2N3 (5.0 equiv)
    CH2Cl2, 25 °C, 2–3 h

2. t-BuOLi (1.0 equiv)
    1,4-dioxane, 120 °C, 3 h

n = 3 to 20 >30 examples
up to 89% yield

NHn+1

C

C

N2SO2N3

Nn+1

C

C

SO2N3

Nn+1

C

C

N – N2
n

C

C

n
C

C

via

sulfamoyl azide

Bn

62% yield 42% yield

CO2Me

71% yield

N

86% yield

O

65% yield

Bn

O

84% yield

PhO2N

H
N

40% yield
Bn

O
Ph

29% yield

O

88% yield
dr > 20:1
ee > 99%

O

72% yield
dr > 20:1

O

O

55% yield
dr > 17:1

O

33% yield
dr > 20:1

S

Et

56% yield 48% yield

O

Ph

49% yield

Ph

50% yield

Selected examples:

Proposed mechanism:

SYNFACTS Contributors: Paul Knochel, Andreas Hess
Synfacts 01102021, 17(10), 1101 Published online: 17.09.2021186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0040-1720873; Reg-No.: P10621SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Metals in Synthesis

Key words

nitrogen atom 
deletion

N-heterocycles

C–C coupling

skeletal editing

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.


