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1. 6F PyEA, PyEMA &R

N-2-2BE M 28 (HEPy) B9&ER: HEPy BB cER [3]1 oy mdokm
BHRA., EERARASR, BEETESEERSEN 250l =0 H, MA 75ml 2B
1 50ml TER, R HERDH R %47, B R A EORETE 120°C, B RN BEAE 190—
200C,—HELKECEERALHMAENIE, K% 6 NETERKM., BERZKRM
SENTERE, WEE>™Y HEPy(120—122°C/0.6Torr) %) 65ml, =% 95%,

HEPy P¥1ByRE, ¥R AR NN CEEN T T—F KN WMRX, 5% B
R, B B, R, IR R R R BK R B e, R AR R .

PyEA &R EHEA B, RER, R BE R 250m] H=0O3EH, M A 50ml
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' Fig. 1 'H-NMR spectrum of PyEA

%40y HEPy, 85ml =ZBf1 150ml $45,7 0°Cc F 2 /MR NGE 50ml /AR
AT 100ml HROBK, EZRTHELE, FREFZE 50°C KN 2 /i, AHER
BB 15% BRRIPUKB BT Velk, HEERERUBRERN,. REREKRES 70
=M PyEA (112—113°C/0.5Torr), =% 70%,

H 'H-NMR #m@& 1 iR, [NMR. 6.14(m,3H),4.30(t,2H), 3.60(m,4H),2.20
(m,4H)I(IR; 1735cm™, 1676cm™, 1639cm™, 136lcm™)

PyEMA & mR: HERAL,BEWE 120—122°C/0.5 Torr 3, 284 50%.
{H-NMR. 1.94(s,3H),2.3(m,4H),3.59(m,4H), 4.29(t,2H),5.59(s,1H)6.10(s,1H);

IR. (1740cm™, 1655cm™, 1639cm™, 1403cm™)]

Tab. 1 Properties and elementary analysis of PyEA and PyEMA

Monomer | Shape Dy nl Elementary Analysis(%) MW
Colorless (o] H N
PyEA Oilly 1.136 1.4900 58.80 7.11 7.65 183
Liquid %(59.01) (7-10) (7.65) *(183),
Colorless
. 60.72 7.69 7.19
PyEMA| Oilly 1.126 1.4912 197
Liquid %*(60.91) (7.61) @7.11) #(197),

* Caluculated Values
## Detacted by FAB Method. AR(BKEV, 1 MA)

LRBIERERKDE PYEA M PYEMA XFTHIEMGEH. REHBETE, MR
el ®{i. DMF F DMSO %, A FAMBREBME ABTRO K. A RS,
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2. PyEA, PyEMA ¥ S

PyEA #1 PyEMA BEBEHHNBEBEEDSIRFTHITRE. %T&@-B&Eﬁ%lﬂ@
RAW, RITRATRINFRENATRES S-S HERERAER  NFLRFER N, N-°H
HHZE (DMAEMA)- I B (KPS) BB MARAER KGR XEBEN XK &4,
FE B ED 2R SR R T D S A,

BAORNEER KPS EMAR: fF40°C T, ETBEKHKE [PyEA] = 0.93
mol/1,[PyEMA] = 1.1mol/1,[DMAEMA] = 1 X 107mol/1, 7 7.92 X 107°—1.75 X
10~*mol/1 EA®KZEE KPS MRERIT KERERA. DL [KPSI™ & R, EHE, B A
1 IRNESEXAR, ZRACMNAREGERES [KPS]™ KA.
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Fig. 2 R,-[KPS]** plot of PyEA polymeri- Fig. 3 R,-[DMAEMA]}’ plot of polymeriza-
zation (40°G) [DMAEMA] =1 X 10*(mol/1) tion(40°C) [KPS] =1 X 10~*(mol/l)
1: [PyEA] = 0.93(mol/1); 1: [PyEA] = 0.93(mol/1)
2: [PyEMA] = 1.1(mol/l) 2: [PyEMA] = 1.1(mol/1)

- RARBEEF DMAEMA JREMXR: £ 40C T, BEEREHOIKE [PYEA] -
0.93mol/l, [PyEMA] = 1.1mol/1, [KPS] = 1 X 107%mol/l, ZE 7.92 X 1073—1.75 X
107*mol/1 #E KA DMAEMA BHRE#ITKERRES. Bl [DMAEMAD 3% R,
Ve, BE 2 IRERXAR: RPACIINRAEEES [DMAEMAIY® RItHl.

RORPOEBRBEIRERXR: #F 40C T, EHE [KPS] = [DMAEMA] = 1 X
10™%mol/1, MASHAKAYIREE, [PyEA] M 0.93mol/l & 1.86mol/l, [PyEMA] M 1.1
mol/l %] 1.86mol/1, FIBHRAEK R, SBEANKENXRAZNE 3BR. HEXAK
FH: BIIWRSERE SHREKEN—RTT R,

MU LT @18k PyEA,PyEMA £ DMAEMA-KPS K% 5| X TR &R BEET
BA: R, = Kp[DMAEMA1** [KPS]1*’[M] (M = PyEA, PyEMA)

KOERIERFMESRENXAR: EE [PyEA] = 0.93mol/l, [PyEMA] = 1.1
mol/1, [KPS] = [DMAEMA] =1 X 1072mol/l 7E 30—45°C BENKERAEE,
LogR, 3t 1/T {EE,BHE 4, HETHNALXKME RS PyEA, PyEMA R ARWIE/L
$& Ea 435028 44.9KJ/mol,52.7KJ/mol X—HERE—RFRBREENL—BRGIR
KRATHORSEMEEEMRIE, % PyEA, PYEMA #£ DMAEMA-KPS 5| R FHRRAR
THHEERL-BR5IRHE.
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Fig. 4 R,-[M] plot of polymerization(40°C) Fig. 5 1gR,-T™! plot of polymerization
[KPS] =[DMAEMA] =1 X 107*(mol/1) [KPS] =[DMAEMA] =1 X 107*(mol/1)
1; [PyEA]; 2: [PyEMA] 1: [PyEA] = 0.93(mol/1);

2; [PyEMA] = 1.1(mol/1), 40°C

RAKHED TROER: 7€ KPS-DMAEMA {KASIRT, PyEA I PyEMA
REWAKERE DMF-HEI(95:5 V:V%) R AW 30°c ARSI,
HARWE 2 Fim.

Tab. 2 The influence of polymerization condation on intrinsic viscosity (7]
of P(PyEA) and P(PyEMA)

-3

535‘?5,317%" El:les,;ll; 10 [M] (mol/1) Temp('C) p(Py%gmnf’l(/g,?EMA)
1.60 ' 0.78 0.76
2.50 2.50 0.60 40 1.84 1.82
3.57 ' 2.31 2.29
4.00 1.30 1.30
2.50 3.50 40 1.60 1.58
2.50 1.84 1.82
0.60 1.84 1.82
2.50 2.50 0.70 40 2.01 1.98
0.93 2.20 2.18
40 1.84 1.82
2.50 2.50 0.60 50 1.60 1.56
60 1.52 1.51

- MER2WEH (9] £0.76—2.31 2], BTEREEYHOHEAR, HTEESSF
BEK 10°—10"; BAN, BAMA FERE [KPS] BEINMGR/D;8 [DMAEMA] M
3, BEFMN DMAEMA RURE, NGB REEER &Y, R kR H R 5KIE AR
B R FRIEH AR KE R MAR 4R B R m,

LXTREHHWAYE

LA R IR RES (PyEA, PyEMA) WREMB/KEEKERBETAK, H
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SYNTHESES AND POLYMERIZATION OF ACRYLATES
HAVING LACTAM MOIETY

LI Wangjin, HUANG Lan, LI Fumian
(Deparsment of Chemistry, Peking University, Beijing, Post code: 100871)

ABssTRACT

2-N-Pyrrolidonoethyl acrylate(PyEA) and 2-N-pyrrolidonoethyl methacrylate (PyEMA)
were synthesized by reaction of N-2-hydroxyethyl pyrrolidone with corresponding acryloyl
chlorides in the presence of triethylamine, The polymerization of PyEA, PyEMA were carri-
ed out at 40°C, using N,N-dimethylaminoethyl methacrylate(DMAEMA)-potassium persulfate
(KPS) system as an initiator. Kinetic study showed that the rate equation of polymerization
(Rp) could be expressed:
R, = Kp[DMAEMA]*’[KPS]**[PyEA]
or
R, = Kp[DMAEMA]*[KPS]*[PyEMA]
The overall activation energy for the polymerization was estimated to be 44.9 KJ/mol, 52.7
KJ/mol for PyEA or PyEMA respectively.
Key words 2-N-Pyrrolidonoethyl acrylate, 2-N-Pyrrolidonoethyl methacrylate, Redox
initiation system





