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Fig. 1 Examples of click reactions commonly employed in polymer synthesis and functionalization: (a)

Cu( I )-catalyzed cycloaddition of alkynes and azides ( CuAAC), (b) strain-promoted cycloaddition of

alkynes and azides; (c) Diels-Alder reaction and (d) thiol-ene reaction ( Reprinted with permission from

Ref. [34]; Copyright 2012 Elsevier)
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Plausible reaction mechanism of Cu ( I )-catalyzed cycloaddition of alkynes and azides

(Reprinted with permission from Ref. [38]; Copyright 2005 American Chemical Society)
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Fig. 3 The mechanism of UV-induced thiol-ene reaction

(Reprinted with permission from Ref. [ 43 ]; Copyright 2010

American Chemical Society)
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Fig. 4 Synthesis of cleavable PEOs and subsequent transformation to acid-degradable block copolymers ( Reprinted with

permission from Ref. [ 50 ] ; Copyright 2012 the Royal Society of Chemistry)
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Fig. 5 One-pot synthesis of PEG-b-PS-b-PMMA or PCL-b-PS-
b-PMMA triblock copolymers in the presence of CuBr/PMDETA
in DMF at 120 °C ( Reprinted with permission from Ref. [52] ;

Copyright 2007 American Chemical Society)
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Fig. 6  Click coupling reactions using telechelic polymers prepared by ATRP:. (a) Synthesis of a-acetylene-w-azido-
terminated polystyrene and its subsequent homocoupling and (b) synthesis of diazido-terminated polystyrene and its coupling

with propargyl ether® ( Reprinted with permission from Ref. [55]; Copyright 2005 American Chemical Society)
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Fig. 7 Preparation of linear polymers by click polymerization involving CuAAC cycloaddition ( I ) ; nitrile oxides-alkynes reaction ( 1 ) ;

and thiol-ene or thiol-yne reactions ( I ) ( Reprinted with permission from Ref. [ 58] ; Copyright 2010 American Chemical Society)
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Fig. 8 Possible architectures of polymer brushes ( Reprinted

with permission from Ref. [ 76 ]; Copyright 2005 Wiley-VCH
Verlag GmbH & Co. KGaA)

ATRP,RAFT fil NMP 45 5| & 7 5] AR & W £ 5,
T8 3 “ grafting from” B 28 K H B S Wy ) BE.
Matyjaszewski 25 R e i , ¥ ATRP F1 CuAAC X
B, A BURE A e 9 B, fb AT &
JERI ATRP 36 & R (NG R-2-% 5 &
fig) (PHEMA ) , Jf38 5o 18 1 S5 oz K JHG 558 6 A A il
AL Bl CuAAC 2 WK 4 FhoR sy A 25 80k
()5 441 ( PEO-N, , PS-N, , PBA-N, il PS-h-PBA-
N, ) P g OB % 42 28 R4 ) PHEMA 5 6 .
AT K BRI 5 -6 W 0 4 080 88 52 M e A 2 45 4
f 52 B R, X T2 B /NI PEO 4 | HE 4%
RO AT DLk 2 88. 4% 5 1 A T AL B AL KAy PS,
PBA D)} PS-b-PBA il 5 , & A1 Y 2 K% B AL /)N
T 50% 3% 32 E 52 PR S Ao BEL A8 R 00 5 4 7 HE AL
T 5 TEAS Ty BE B A S 1) U5 85 S S T SR A &



33 LR Ry St TR s e TR R (R g 7/ < D 305

Bk, TS B AU BN IR LG, B2 K
{IRERIDEE D T = R I IR AT S8 -5 Wy A

BT R R A

0 4

0
HEMA cl
PN Br ———22 - N A
OH/ CuCLCuCl,,bpy O)‘\Ht; DCC, DMAP in DMF W

0)

cl
PB-N, o g
PB = PEO, PS, PBA, PBA-5-PS 0

PHEMA - alkyne

N
(A
-
PB/

Fig. 9 Synthesis of brush polymers via combination of ATRP and click reactions ( Reprinted with permission from Ref. [ 85];

Copyright 2007 American Chemical Society)
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Fig. 10 Schematic illustration of the synthesis of (a)
homopolymer brush from w-norbornenyl macromonomer, and
(b) brush block copolymer through sequential addition ( top)
and brush random copolymer through random copolymerization
(bottom ) of macromonomers ( Reprinted with permission from
Refs. [94 ] and [ 95 ]; Copyright 2009 American Chemical
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Fig. 11  Derivatization of PCL by combining ROP and CuAAC or “thiol-ene” “click” chemistry
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Fig. 12 Synthesis pathway of ( PCL-b-PAEP)-g-PEG by ROP and CuAAC reaction ( Reprinted with
permission from Ref. [ 105]; Copyright 2011 Wiley-VCH Verlag GmbH & Co. KGaA)
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Fig. 13 Schematic illustration of the modification and self-assembly of PCL-b-POPEA diblock copolymers ( Reprinted with

permission from Ref. [ 108 ] ; Copyright 2012 Elsevier)
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Fig. 14 Synthesis of tetra( alkyne) core (A) and the thiol-terminated PCL-b-PEO (B); (C) Synthesis of PCL-b-PEO star
polymer via thiol-yne chemistry and illustration of the bioreducible micelles and hydrogels ( Reprinted with permission from

Ref. [ 142 ] ; Copyright 2011 the Royal Society of Chemistry)
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Fig. 16 The terminal azidation (i) and “Click” cyclization (ii) of polystyrene prepared via ATRP
(Reprinted with permission from Ref. [ 179 ]; Copyright 2006 American Chemical Society)
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APPLICATIONS OF “CLICK” CHEMISTRY IN SYNTHESIS
OF TOPOLOGICAL POLYMERS
Jian Hu, Jin-lin He, Ming-zu Zhang, Pei-hong Ni
(College of Chemistry, Chemical Engineering and Materials Science,
Jiangsu Key Laboratory of Advanced Functional Polymer Design and Application, Soochow University, Suzhou 215123)
Abstract “Click” chemistry,proposed by Sharpless in 2001, has become a powerful and versatile synthetic

tool because of some unique advantages, such as mild and simple reaction conditions, high efficiency and

selectivity ,and exceptional tolerance towards a wide range of functional groups and reaction conditions. In this

review ,the development of “click” chemistry (e. g. ,its history, characteristics and classifications) is firstly

introduced. Subsequently , this paper focuses on the applications of “click” chemistry in the synthesis of a

variety of topological polymers, including linear, brush-shaped, star-like, cyclic polymers, and dendrimers.

Finally, the limitations and prospects of “click” chemistry are also discussed.
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