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0. 010 mmol ) A1 MMA (5. 05 ¢,0. 051 mol) , 33 [z
A B L i AR IR E AR
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2 #R5itiR

2.1 REFZHMEEITREMZM
2,11 RO RA RO AR B 1(a)
RS CuC/PMDETA f# 4k DMAEMA & fL
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Table1 Experimental details of CuCl/PMDETA -catalyzed oxidative
copolymerization of DMAEMA and MMA

LDMAEMATSoCLPMDETAL T Temp.
Expt. # [MMA] B
('mol: mol) (mol-L7) ()
1 10:0 3 %1073 30
2 9:1 6x1073 30
3 9:1 3x1073 30
4 9:1 3x107* 30
5 9:1 3.1x1073 30
6 8:2 3x1073 30
7 5:5 3x1073 30
8 9:1 3x1073 45
9 9:1 3x1073 60
10 9:1 3x1073 80

El2(a) Ws 2 Expt. 3.6 5 7, [ % S i
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DR RS 5 RN R GY. B 2(b) 5
(¢) Byl Expt. 3 5 6 HoAN[m] iz i) 8] B
3 P(DMAEMA-ran-MMA ) 2L Ry 4 53 1 5 5 3
- A B SN B[R] 2 Ak TR R] DA, XF
F Expt. 3 i 5, ZE WAL 30 min J5IRYH) M,
Fa 10*, 24 52 B[R] #8 a3 200 min J5, T 15
P(DMAEMA-ran-MMA ) (1) M, BBt 2 x 10*; %f
T Expt. 6 1 7 , £ AL 30 min 53R M,
AEA 3 x 10*, 24 J5z i st 1] 4 1k 200 min J7 , A f5
P(DMAEMA-ran-MMA) ) M, it 1 x 10°. [&] 2
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Fig. 1 (a) Kinetic and semilogarithmic plots of the DMAEMA of Expt.1; (b) M, ,M, and PDI of PDMAEMA at different conversions of Expt. 1
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Fig. 3 (a) Time versus conversion of DMAEMA (solid)

and MMA ( open ) of Expt. 2 ( downtriangle ), 3
(uptriangle) ,4 (circle) and 5 (square) ; (b) Time versas
conversion of DMAEMA ( solid) and MMA (open) of
Expt. 8 (uptriangle) ,9 (circle) and 10 (square)
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Fig. 4 '"H-NMR spectrum (A) and DSC trace (B) of

the P(DMAEMA-ran-MMA) of Expt. 3
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AL MMA P55 N, 25 R R VAR R AE 1.5 h
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Fig. 5 (a) "H-NMR spectra of the PDMAEMA-block-
PMMA copolymer after ATRP chain extension process;
solvent; CDCl;; (b) GPC elutograms of the PDMAEMA and
PDMAEMA-block-PMMA

K5 (a) 2 RS> 151 %% PDMAEMA Fil ATRP
PBE SN2 5 TR A 6 H-NMR 35 81, i
LR, 280t ATRP §P 8 W 2 )5, TR R a1

5T KR MMA SR TT. i (1) 1
FRZ LR Y h DMAEMA [] MMA ) 504 5
TGy R 1:9. 22, FRE MMA 7R BB &
JUT- 582 Ak, W 35 D9 A T2 TG 7 o M P 3 ) b g
17 ATRP B3 3R A B R, I 2 A PR T o i 1
VAT TR AL S N R [ S (b) R TR
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PMMA () GPC Ryl thHnr WL, 2838 1.5 h i1y
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A C—Cl 3.
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i —N—CH, - H tH 5, 9151 & F 4 DMAEMA H1
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PDMAEMA, Hd #2401/ 6 iz, 14 6 al 1, sk
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AERCR S, NI BRI b 3 5 3 7 ¥ ] 4515 2
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ek MY B o 5/ H2# T '
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TS PDMAEMA SAK BEARARR, 0 ol 2 A 45
F . X — = I R TR AR R AR AR A CuCl
WeBE. DAL 6 AT, B M e 7 A LSO B
S m) ATRP fE 3 & JHAE— [ Cu( 1) Cl] " 43F;
H T AR SL 56 7 BT CuCl e B 441 (107" ~ 10 7°
mol - L™") BRI, 7= A 1) S Ak a5t g A, i DL ek
i MHS 2y LBk B A L S AR 4514

0,

[CuCL/L]
o/ +

~ \
(‘,u(‘,l/L&-[Cu(ll)cl/L]+ + _N-CHyR —
f Redox
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Chain initiation and ARGET
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Fig. 6 Redox initiation and reverse ATRP process of CuCl/PMDETA-catalyzed oxidative polymerization of DMAEMA
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BT LE AN R T 790 e B RA [) S Rz it JEE R
DMAEMA 5 MMA 4 fb 4t 5 iod i v B ARG AL 30
AR R o1 BRI S SR AT i3 A, 2>
TR AT, HA WAt R IA s R i
J7 6 B 3 PDMAEMA 1 2 K73 5 51 % 5 #E 47

ATRP ¥ J I ) 25 S W R r i R 5 B A
C—Cl Ry H el 456 DL 451 48 i TR
SRR, B R R AR R TR 0, 4% CuCl 51
AR Ca( ) CI] " 5[ Cu( 11) Cl] " — P 4R
b —N—CH, - § th 5, 951 & DMAEMA HL{& [
REWRARESIEKAHRES[Cu(T)C]T
PR 17] ATRP 33 72 , A 45 2] K o A C—ClH
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MECHANISTIC STUDY OF CATALYTIC OXIDATIVE COPOLYMERIZATION
OF 2-(N,N-DIMETHYLAMINO) ETHYL METHACRYLATE
AND METHYL METHACRYLATE

SUN Yan, ZHAN Yan, JIANG Qiong, SHI Yuanyuan, WANG Qiang, KONG Lizhi, ZHAI Guangqun

(Key Laboratory of Polymeric Materials of Changzhou City, Department of Materials Science and Engineering ,
Jiangsu Polytechnic University, Changzhou 213164 )

Abstract  The CuX/pentamethyldi-ethylenetriamine ( PMDETA ) -catalyzed oxidative copolymerization of
2-( N, N-dimethylamino ) ethyl methacrylate ( DMAEMA ) and methyl methacrylate (MMA) was investigated.
The kinetics were compared by varying the monomer ratio, catalyst concentration and the reaction temperature.
The results showed that the copolymerization could proceed under the monomer ratio ([ DMAEMA ]: [ MMA ]
=10:0 ~5:5) , catalyst concentration ([ CuCl/PMDETA,] = 3.1 x 10 "mol/L ~6 x 10 *mol/L) and the
reaction temperature (30 ~809C ) which were investigated in the paper, and the molecular weight increased
with the reaction time,while the molecular weight distribution maintained rather broad. It was showed from the
"H-NMR that there were DMAEMA units and MMA units in the copolymer, while the DSC indicated that the
system of copolymer was partially compatible. The CuCl/PMDETA-catalyzed atom transfer radical
polymerization ( ATRP) of MMA using the so-obtained PDMAEMA as the macroinitiator was successful ,
confirming the presence of the C-Cl terminal functionality. Thus, the following mechanism might operate: 1)
0, oxidized CuCl into [ Cu( I1 )C1] * species; 2) [ Cu( Il )C1] * oxidized dimethylamino moiety into N—CH,
+ radicals; 3) N—CH, + radicals and[ Cu( Il ) C1] * formed the reverse ATRP system. The above processes
finally led to polymer with C—CI end group.

Keywords 2-(N,N-dimethylamino) ethyl methacrylate, Methyl methacrylate, Catalytic oxidative

polymerization, Atom transfer radical polymerization





