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N-fE S5 N-FEDRETUR,ZBT 1,2-“RARTHEEROAE, SR (1311
EXABKERTERERASHES, BAXNT N-(HPEX)IREELE (PMPMI)
HEHERSEAREGP, BANREYS FRENEMHREFRARE. ET N-RES5
N-FEORBTVESNMRBEETRE (MA), FERBBREE (MMA) (WEARALE
— SO, R RAINE, T N-FE D REE LR « HR 2.12—2.29" R 1.35
—1.75, FZBH N-J5& O RBE R — R T HOSK, Bl ARk, RITAREYRE™
N, N-ZHE-3FEE(DMT) MR EFREXESSIRAkAKRBERES, PMP-
MI hE—fd Bk, ED DMT XiESRASHERE, XE—REBUHIHRAA.
ACBHEERE PMPMI DAZ_RTH (AIBN) 5|XFMLL DMT XESREURE
5 MMA #ERAK, FARABNNREEHS FENER, BIMEMNET PMPMI 5
MMA XFESERARNOEREK,

1. PMPMI #& R R K 4HBRIE

PMPMI E&RC#R™ 58, D XRBRE 5X HER R, BB A~ , BEaLKR
RT&I A, W 50% ,m. p. 148—150°C, JCARIRE 20 148°C?,147—151C™,1549C
TERSWFIT:

&M C 7058 H 485 N 7.48

I C 70.82 H 4.73 N 7.43

PMPMI 9 'H-NMR %E(CDCL, ), 5EBL24A7% 6(ppm),7.25(Ar,2H), 7.23(Ar,
2H), 6.82(CH=, 2H), 2.38(CH,—, 3H),

2. PMPMI ZHExWMPHRESSXRERN

VUSRS (THF) ##ld, 0L AIBN 525k DMT Je&, %47 PMPMI HI%
&% MA-PMPMI Hy3EB &, DL AIBN 45| RN, TR BB RR RN =M FRE
A KQ—5 FTER) . RS FEEHRDEE, MAKESE PMPMI FRAM KA, S
TEHBTHE., BELER 1. B DMT RIMNLESRAN, D FRETF 5400, XEERB
T THF S #%%,URAGMS FREBIRK.
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Tab. 1 Radical polymerization and copolymerization of PMPMI in THF
. . s —

Initiation system (Qgiﬂ{-txi:ilo) Po‘l(yhn;:n;s(tog;x Yield (96) M, (10%)
AIBN 6.5mg 0:1¢ 24, 60 53 1.90
AIBN 7.6mg 1:1 5, 60 19 3.60
AIBN 6.3mg 1:2 5, 60 13 2.30
AIBN 7.1mg 1:5 5, 60 10 1.90
AIBN 5.6mg 1:8 5, 60 13 1.90
AIBN 5.6mg 1:10 5, 60 13 1.90
UV light, DMT 4zl 0:1¢ 6, 60 32 2.50
UV light, DMT 4ul 1:2 6y 60 12 5.39

8. Polymerization condition: THF = 10ml, PMPMI = 1,87g
b. Determined by GPC in THF
¢. Homopolymer of PMPMI obtained

3. MMA-PMPMI EHCEHPHRS

MMA 5 PMPMI #ERCHPIRE KL, LiRRA AIBN 5/&8 A DMT X35
RIERE, RIS TR ETTOIRY, R TUSHK, BEwR 2 R, £ PMPMI

5 MA EXRCEPERN, FE=wNS TRORASHE, RE 8900,

XA BT

MA MKBEHENEEREL MMA B REBEFEX, AMECERHTHEB R, B

mRY S FEBEAR.
Tab. 2 Radical polymerization and copolymerization of PMPMI in cyclohexanone
e . [M,]/(M,] [Polymerization* . b r1ms
Initiation system (moiar ratio) | #(b), T(%G) Yield (%) Mb (10%)
AIBN Img 1:2¢ 5, 50 — 6.0
AIBN 10mg 1:1¢ 5, 50 14 8.9
AIBN 9mg 1:14 16, 50 40 41.8
AIBN 12mg 7:34 16, 50 74 61.4
UV light, DMT 4ul 1:14 24, 62 70 21.0
UV light, DMT 4ul 0:1¢ 24, 60 11.0

oa.?a‘u

4. MMA-PMPMI 3R Rehik 55 ER %

% MMA (M,) 5 PMPMI(M,) B ARRELERTET, L DMT %t E#1TE
HEIHEAE,ES0C TR 1.5—3.5h, BERAEMLE (Con.) <10%, HRYLHE
R RRELALSE , B T RAFTIE N %, BB IR AR, SR BE & 3 Fim.

Pl Fy 3 £ fEEL,BEIE 1 BioRES MMA-PMPMI SRR ¥ HO4E Bt 2% .

BEAREFETHTHADR()AZRR:

. Polymerization condition: Cyclohexanone = 10ml, PMPMI = 0.586g,
. Determined by GPC in THF

M, = MA, M; =PMPMI

. M, = MMA, M, = PMPMI

. Homopolymer of PMPMI obtained
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Tab. 3 Experimental data for the (MMA/PMPMI) copolymers
Mole fraction of MMA in N in the copoly-|Mole fraction of MMA
No. the monomer feed (f,) Con. (%) mer(%) in the copolymer (F,)
1 0.90 5.3 0.97 0.926
2 0.80 7.3 1.84 0.851
3 0.70 7.4 2.38 0.800
4 0.50 10.1 2.77 0.760
5 0.30 6.4 4.26 0.586
6 0.20 2.6 4.88 0.499
7 0.10 3.9 5.18 0.454
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Fig. 1 Copolymer composition curve of MMA
(M,)and PMPMI(M,)in cyclohexanone at 50.0°C
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Fig. 2 Application of equation 3 for deter-
mination of reactivity ratios r, and r,.Plot

of —[f/fs(1/F, —2)] versus (h/1:)*Q1F,
~ 1) for MMA/PMPMI copolymerization
in cyclohexanone at 50°C

aMl _ M1, nIM]T + [M,]

dIM,] M) raIM.] + [M,] (1)
— rifi + fifs
' r.fi + 2f,f, + r,f? (2)
@QYRTHER)IK
_h (L N\ (AV (L), —
f (Fl. 2) (f:) <F; 1) AL (3

o A () (DY (R 1) e, TR £

B 2 83 MMA-PMPMI EBAE 7, = 1.2,r,~0.2, HELZHE X %E(Mayo and Lew-
is $£),M% r, = 1.20+0.05,r, = 0.12+£0.04, [ Alfrey-Price fJ Qe E,B MMA
By Q= 0.74, ¢, = 0.40U", DI r, =120, r,=0.20, Wit%B%F PMPMI & Q, =
0.995, e, = 1.60, SCERIE MMA-PMPMI EHA, NS r, = 0.83,r, = 0.34,Q, =
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1.40,¢;, = 1.53; MMA-MMPMI(N-[a] 6 5 O SR BE W b ) LR AT 1 r, = 1.18,r7, = 0.22,
Q:~ 1.00,¢, = 1.56, MA-PMPMI EH™, 7, = 0.625,r, = 0.175,0, = 1.68, ¢, =
2.13,

Bl AXH GPC RMBRAXEABMEM, TR, NMRIR HER 5P R A MR
A RRAR LT SRR,
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POLYMERIZATION AND COPOLYMERIZATION OF N-(PARA-
METHYLPHENYL) MALEIMIDE INITIATED BY N,N-
DIMETHYL-PARA-TOLUIDINE UNDER UV LIGHT
IRRADIATION

QIU, Kunyuan, YE Kegqiang
(Department of Chemistry, Peking University, Beijing Post code: 100871)

ABSTRACT

N-(p-methylphenyl) maleimide (PMPMI) was synthesized from the reaction of maleic
anhydride with p-methylaniline via two steps processes. Radical polymerization of PMPMI
using AIBN as an initiator or initiated with N,N-dimethyl-p-tcluidine (DMT) under UV Ili-
ght irradiation have been investigated. Copolymerizations of methyl acrylate (MA), methyl me-
thacrylate (MMA) with PMPMI were carried out in THF and cyclohexanone respectively. It
was found that the molecular weights of the polymers and copoiymers obtained from the cyclo
hexanone were always greater than that of from THF. The monomer reactivity ratios were cal-
culated,

Key words N-(p-methylphenyl) maleimide, Free radical polymerization, Photo-in-
duced polymerization, Copolymerization, Monomer reactivity ratios





