
The Chinese University of Hong Kong
Department of Chemistry Research Seminar Series

Dinitrogen Activation 
and Functionalization 
in Multimetallic
Hydride Frameworks

19 Aug 2025 (Tuesday)
4:30 PM

MMW 702

Prof. Takanori SHIMA

Center for Sustainable 
Resource Scienc (CSRS), 
RIKEN 
Japan

Contact Person:
Professor Hairong LYU



Dinitrogen Activation and Functionalization in Multimetallic Hydride Frameworks 
Takanori Shima 
RIKEN CSRS 

 
E-mail: Takanori_shima@riken.jp  
 
Abstract  
Dinitrogen (N2) is an abundant and readily accessible nitrogen resource, but its high 
thermodynamic stability and kinetic inertness render its activation and transformation 
challenging. In the chemical industry, N2 is transformed to ammonia (NH3) by the energy-
intensive Haber–Bosch process under quite harsh conditions, and ammonia is currently 
the only nitrogen source for the synthesis of nitrogen-containing organic compounds 
which essential components in numerous pharmaceuticals, bioactive molecules, and 
functional materials. Developing alternative methods for the synthesis of value-added 
nitrogen-containing organic compounds through N2 activation and functionalization 
under mild conditions by bypassing ammonia is of great interest and importance. We have 
been engaged in the activation and functionalization of N2 using well-defined 
multimetallic hydride clusters as a platform. This talk mainly focuses on our recent 
studies on dinitrogen activation and functionalization based on titanium polyhydride 
frameworks such as hydroamination of alkenes with N2 and trititanium polyhydrides[1] 
and aza-Michael addition of N2 to α,β-unsaturated carbonyl compounds in a PNP-ligated 
dititanium framework.[2]  
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