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Natural biopolymers such as DNA and proteins have uniform 
microstructures with defined molecular weight, precise monomer 
sequence, and stereoregularity along the polymer main chain, 
which endows them with unique biological functions. Mimicking 
natural biopolymers, Jiangtao (Jason) Xu and co-workers at the 
University of New South Wales and their collaborators from the 
Australian National University, CSIRO, University of California, 
Santa Barbara, USA, and Nagoya University, Japan, recently 
established a new method to prepare discrete and stereospecific 
oligomers using sequential and alternating photoinduced RAFT 
single-unit monomer insertion (Photo-RAFT SUMI) (Huang Z., 
Noble B.B., Corrigan N., Chu Y., Satoh K., Thomas D.S., 

Hawker C.J., Moad G., Kamigaito M., Coote M.L., Boyer C., Xu J. 
J. Am. Chem. Soc. 2018, 40, 13392–406). This technique 
employs two families of cyclic monomers, indene and  
N-substituted maleimide, which can be inserted into RAFT agents 
alternately, one unit at a time, allowing the monomer sequence 
to be controlled through sequential and alternating monomer 
addition. Meanwhile, the stereochemistry of cyclic monomer 
insertion into the RAFT agents is trans-selective along the main 
chain due to steric hindrance from the repeating monomer 
units. This study demonstrates the concept of using synthetic 
polymers to reproduce structurally perfect natural polymers in 
order to understand the mechanism of specific functions.

Water electrolysis is one of the simplest 
approaches for hydrogen fuel production 
and so developing good hydrogen 
evolution reaction (HER) catalysts is 
critical for large-scale hydrogen 
generation. Metallic nickel-based 
materials are known to exhibit excellent 
electrocatalytic water electrolysis 
activity. However, the strong interaction 
between adsorbed H* and metallic nickel 
leads to poor reaction kinetics. Recently, 
a team led by Chuan Zhao at the 
University of New South Wales developed 
a controllable surface modification 
approach to tune the H* adsorption 
behaviour on metallic Ni via the 
formation of Ni–heteroatom (N or S) 
bridge sites (Li Y., Tan X., Chen S., Bo X., 
Ren H., Smith S.C., Zhao C. Angew. Chem. 

Int. Ed. 2018, https://doi.org/10.1002/ 

anie.201808629). A mechanistic study 
revealed that the strong electronegativity 
of heteroatoms such as nitrogen can 
result in electron transfer from Ni to N. 
Thus, fewer electrons localised on Ni 
sites closest to the adsorbed N atom 
leads to weaker H adsorption on Ni(111) 

and enhanced HER activity. This research 
not only provides a promising way to 
realise notable HER performance based 
on metallic Ni, but also sheds light on 
the crucial role of heteroatom surface 
modifications at active bridging sites in 
water electrolysis.
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