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Preface 
The past two decades have witnessed a rapid growth in the 
field of synthetic polymer chemistry, focusing on the fine 
control of molecular weights, molecular weight distribu-
tions, chain topologies, and sequence structures of synthetic 
polymers. For example, a variety of controlled radical poly- 
merization techniques have been invented and become in-
dispensable in the toolbox of current polymer chemists. The 
advent of high-efficiency coupling chemistry including 
copper(I)-catalyzed cycloaddition reaction further enriches 
the arsenal of controlled polymer synthesis. Aiming to 
achieve more intricate control towards synthetic polymers 
with complex microstructures, unique properties, and ad-
vanced functions, polymer chemists are still learning dili-
gently from relevant diverse fields including organic chem-
istry, colloidal science, biochemistry, and chemical biology. 
By learning from nature, biomimetic chemistry and biomi-
metic polymer synthesis under mild conditions provide the 
most recent surge. 

Encouraged by considerable contributions made in this 
field by Chinese polymer chemists, we feel very appropriate 
to organize a special topic on the most recent advances in 
synthetic polymer chemistry. This special topic encom-
passes 11 articles including 3 reviews, 4 mini-reviews, 3 
research articles, and 1 communication. Three subfields are 
mainly involved in this special topic: (1) named reactions in 
polymer synthesis; (2) new methodologies for controlling 
chain topologies and sequences of synthetic polymers; (3) 
screening of new catalysts for polymerization and coupling 
reactions.  

Concerning the integration of diverse named reactions 
with polymer synthesis, Xiaoyu Huang et al. reviewed re-
cent developments of emerging synthetic techniques such as 
transition metal-catalyzed cross-coupling reactions, metal- 
free cross-coupling reactions, and multi-component reac-
tions, and Aiguo Hu et al. summarized the current status of 
applying Bergman cyclization reaction to the fabrication of 
synthetic polymers and relevant potential applications in 
materials science. 

The development of new methodologies for controlling 
chain topologies and sequences of synthetic polymers has 
attracted the attention of many polymer chemists. In this 
context, the contributions from Professors Xiulin Zhu and 

Zhenping Cheng et al. and Guowei Wang et al. elaborated 
the controlled polymerization of phosphorus-containing 
monomers and 1-ethoxylethyl glycidyl ether monomer, re-
spectively, as well as their potential functions. The contri-
bution from Chuanbing Tang et al. (a Chinese citizen 
working at University of South Carolina, USA) highlighted 
a new category of polymers with thiophene moieties in the 
side chains. Youliang Zhao et al. reported the synthesis of 
multifunctional miktoarm star polymers through the com-
bination of ring-opening polymerization (ROP), reversible 
addition-fragmentation chain transfer (RAFT) polymeriza-
tion, atom transfer radical polymerization (ATRP) tech-
niques. In the context of polymers with controlled sequence 
structures, Junpo He et al. reviewed basic principles and 
strategies in the synthesis of sequence-controlled polymers, 
and Chunyan Hong et al. exemplified the preparation of 
sequence-defined polymers through the combination of  
Passerine three-component reaction and three-component 
amine-thiol-ene coupling reactions. 

In the direction of screening of new catalysts for poly- 
merization and coupling reactions, Benzhong Tang and 
Anjun Qin et al. demonstrated neat azide-alkyne click reac-
tions that can be conducted in the presence of air-stable 
supported Cu(I) catalyst. Xuesi Chen and Xuan Pang et al. 
explored the polymerization of lactides using Schiff 
base-based aluminum catalysts. Changle Chen et al. re-
viewed recent advances of homopolymerization of ethylene 
and its copolymerization with other polar monomers by 
utilizing (α-diimine) palladium catalyst. 

In summary, we would like to acknowledge gracious 
contributions from all the authors and constructive com-
ments from our reviewers. We are grateful to Dr. Jianfen 
Zheng from the editorial office of Sci. China Chem. for her 
assistance in organizing this special topic. We hope that this 
special topic can provide an overview of the most recent 
advances made by Chinese polymer chemists, which will 
inspire further research and bring more creative methodolo-
gies into polymer chemistry. 
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