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N-Unsubstituted aliphatic imines have rarely been used in 
synthetic organic chemistry since this chemistry is affected 
by several drawbacks, especially the necessity of pre-forming 
protected imines and subsequently removing the N-protect
ing group. To solve this problem, the group of Professor Xuebin 
Liao at Tsinghua University (Beijing, P. R. of China) develop
ed a method to produce in situ N–H imines generated from 
alkyl azides. In addition, they also explored the reactivity of 
aliphatic N–H imines and their application in the unusual con-
struction of multi-substituted pyridines or indole derivatives 
(Scheme 1). 

“It is believed that alkyl azides could be ideal precursors 
for in situ generation of N–H imines, because of their notable 
features such as: (i) facile accessibility and (ii) environmental 
friendliness (in fact they only release an equivalent of nitrogen 
as byproduct),” explained Professor Liao. He continued: “In
spired by the seminal work of Albertin, Park, and Rhee, among 
others (see the original article for references), we strived to 
develop a method to produce N–H imines using an earth-
abundant copper catalyst. With the in situ generated N–H 
imine methodology, we have successfully constructed multi-
substituted pyridines (Scheme 2) and indoles.”

Besides that, the group was also pleased to discover that 
either unsymmetrical 3,5-diaryl pyridines (Scheme 3) or 

2,3,5-triaryl pyridines (Scheme 4) could be obtained using 
this method. 

“To the best of our knowledge, this is the first reported 
transformation of alkyl azides into multi-substituted pyrid
ines or N–H indoles (Scheme 5),” remarked Professor Liao. 
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Scheme 1 Novel methodology to synthesize multi-substituted pyridines or indole derivatives

Scheme 2 Construction of 3,5-diaryl pyridines
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“We believe our chemistry has a lot of potential for further 
strengthening the role of imine chemistry and will be widely  
applied by the synthetic community. This work was com- 
pleted by a junior student in my group, Lu Hu, and I very much 
appreciate his hard work and dedication.”

“Further work is still ongoing in our laboratory,” con- 
cluded Professor Liao. “Firstly, we are continuing to develop 
other potential applications of imine chemistry. Our attention 
will mainly focus on exploring chiral catalysis for the appli-
cation of N–H imines on their downstream transformations. 
Secondly, we will investigate the details of the mechanism 
involved in this transformation, through which we hope to 
achieve chemoselective catalytic transformations of azides to 
engage them in either nitrene transfer or imine chemistry.”
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Scheme 3 Construction of unsymmetrical 3,5-diaryl pyridines

Scheme 4 Construction of 2,3,5-triaryl pyridines

Scheme 5 Construction of indoles
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