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The azide/alkyne óclickô reaction was proposed 

by Sharpless and co-workers in 2001.

Features:

Âoften quantitative yields

Âa high tolerance of functional groups

Âan insensitivity of the reaction to solvents

Âregioselectivity
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The óclickô reaction can be catalyzed by metal salts

(mostly Cu(I) salts, but recently also Ru, Ni, Pd, 

and Pt salts)

Click Chemistry: Catalysts
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Click Chemistry: 

Metal Catalytic mechanism



Metal-free Click Chemistry
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A. Linear polymer: block copolymers

In combination with living free radical polymerization 

approaches, esp. ATRP
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B. Star polymer
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C. Hyperbranched polymer
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D. Dendrimer
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Wu, V. V. Fokin, Macromolecules 2005, 38, 3663



E. macrocyclic polymers
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¸Organic Ligands
¸ High affinity to some metals

¸ ñClickò 1,2,3-triazoles as tunable ligands for late 

transition metal complexes (Dalton Trans., 2007, 

1273ï1276)

¸Proton transport facilitator

¸ Ion-conducting polymers for fuel cells

Click Chemistry for functions
1,2,3-triazole groups



Ion-conducting polymers for fuel 

cells
¸ proton transport facilitator: 1,2,3-triazole 

and 1,2,4-triazole

¸ different mechanism of proton conduction

¸ under dry conditions

¸ proton conducting network

¸ electrochemically stable 

¸ no drastic poisoning effect on platinum.
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¸Synthetic chemistry for macromolecular 

design

¸Macrocyclic polymer

¸Dendrimer

¸Star polymer

¸Functional materials for bio-application

¸Quantum dots for cell imaging

¸Selective adsorption of proteins
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MALDI-TOF MS results

Macrocyclic structures

the absence of impurities of linear PS 

with different end groups or with higher 

molecular weights due to the formation of 

dimer, etc

MALDI-TOF MS results

Hydrodynamic volumes 

based on GPC measurements

NMR results



Hydrodynamic volumes based on GPC measurements

Our result: Mcyclic/Mlinear=0.76

experimental value (0.70) obtained 

in macrocyclic PS prepared by anionic 

polymerization

the theoretical value (0.66) predicted 

by Bloomfield and Zimm via viscosity

analysis.

Mcyclic/Mlinear

(a) Geiser, D.;Hocker, H. Polym. Bull. 1980, 2, 591ï597. (b) Geiser,

D.; , H. Hocker Macromolecules 1980, 13, 653-656, 



NMR results



Macrocycle-Terminated Core-Cross-Linked Star 

Polymers

Yun Peng, Hewen Liu, Xingyuan Zhang, Shiyong Liu, and Yuesheng Li

Macromolecules DOI: 10.1021/ma901041x





GPC traces of star-forming reactions at different  

[DVB]/[8]0 of 15 (a); 25 (b) and 30 (c)..

Optimizing the ratios of crosslinker/linear

precipitation fractionation


