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ABSTRACT : Photocrosslinkable poly(phenylmaleimide)s were prepared by radical copoly-
merization of phenylmaleimide (PM) and cinnamoyloxymethylmaleimide (COMMI) with
small amounts of COMMI to PM in different solvents. PM-COMMI system showed a solvent
effect in the copolymerizations for the yields and the COMMI contents of the polymers. The
intrinsic viscosities were in the range of 0.07 to 0.10. The polymers exhibited relatively high
thermal stability as the initial decomposition temperatures were about 400 °C. The
photocrosslinking reaction of the polymers could be traced by residual and UV methods.

Keywords: photocrosslinkable poly(phenylmaleimide), radical copolymerization, ciny. moyloxy-
methylmaleimide, solvent effect, thermal stability.
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Synthesis and Properties of Photocrosslinkable Polymers with Maleimide Moiety
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Maleimide +Z& 7}x|=

A" Egolnji=gdn o] TEAE acryloyly]
o #Fge 53 FAA=HAL o] wEL acryloyl
71& 7K gdoln= nEA T HEE & UL
wat opJet A=FPo] EFsiet. W] FA o
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2AEE 3] s WAEE JixE Yaojn=
SFAA g oln= (PM)E F 1A LujolA
COMMIs} Z33sta, 48 338 =4, o
E, WA, 3743} B8 5 =AY
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Al of. B olul= (Sigma Chem. Co.), opdd
(Tokyo Kasei Co.), Z&|4+5F4E (Junsei Chem.
Co.), X223 (Tokyo Kasei Co.), cinnamoyl
chloride (Aldrich Chem. Co.), sodium acetate
(Tokyo Kasei Co.)& 53 Alke 22 ARS8y
o gtz FHAAIRI NN’ -ofzuj2olaigalye
¥ (AIBN) 2 slehgol 23] HAQsE ALg-stde
o, Eglddol’l (TEA), dlgdelz, tnjgx 2o}
ul= (DMF), glegsle 2 & (THF), 1,4-t]L4},
O ENRFE F& ZF3lo ALg-stgT}.

PMe| 814.° A4 19.6 g (0.2 mole) & 3
T E2k230 Y1 g oEH= 250 mLE YWolA
Feol A WA Fct. o] g 20 mLe] oY
oe] 2o ol 18.2 mL (0.2 moie) & =9 LA
3l 2718 Fa WolEA H 147 S0 whg A
¥ ANES st Az, P4 ge
maleanilic acid®] +&& 97% (37.1g)¥ed T,
& 201-203 ¢}

¥ E maleanilic acidg o]83ld tex} o]
PM& 34stch. 37 Edt23e ol EANRSE
34 mL (0.71 mole) 9} sodium acetate 3.3g8 W&

F2/of A23F A4z 19994 79

FA%Y nEAe] BT 54

% maleanilic acid 15.8 g (0.17 mole) & 53t
o EREtEA 100 T2 $2417 ¥ 30837 we
€ A7 Feoz Bgste AL A o] A
HEL AEZ2Ydoz AZASHAYL. &L 80%
(119g)gem T,& 89-90 CH.

COMMIS| &t .° A S=S ATy oln==
&3} o] FASALH Fallolm= 9.7 g (0.1 mole)
€ 3F Fea30 Yo X293 10mL ¥ 3
30 CAA ZYratYet. 2 F 5% NaOH 449 1.2
mLE& ¥7bsted whgAZh e o] U}
oF 302 ¥ thAl 49 ;A AASAT. 147
308 T o WAy F AAE A uNE o
it Eeld & xALE AZAHNYY. $8L
67% (85g)elRen T, 104-105 T

T Sl=EAvg g olu|=§ o]l83d COMMI
€ 93 2o] g4 ¥4rist AxL 37 &
gt23¢] F=SAddgdoluls 6.35 g (0.05 mole)
€ Y1 ol olAlE 80mLe] F0]z <jrlo) TEA
6.0 g (0.06 mole)& 7133t o] EE ol E
20mLo] %<1 cinnamoyl chioride 10.0 g (0.06
mole) & H3pAdlzld] Wol 0-5CAlM 308 ¢
e & 247 B¢ g AT A" de
At F o g FUAA LojE AAsT oA AA
€ tiFe] FRTo ¥ AWEL d9sig Az
T F wdoz HAPHAT. &L 83% (10.7g)
olglens T.& 112-113 ‘CH}.
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¥ 9FAA COMMI9 B3 3 AN Qo)
thal 5.0 10.0mol% & AMS&gn ZF3 Luj=
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FTEAE AF dEgd FAANA o9 g A
Z38t.
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Scheme 1. Preparation of poly(PM-co-COMMI).
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Table 1. Characterization of Polymers®

. ,, composition of  composition of
vied  fed (mol%)  copolymer(mol%)® ;¢
%) PM COMMI PM COMMI
P-1 THF 83 100 - 100 - 007
P-2 THF 80 95 5 995 05 007
P-3 THF 80 990 10 985 15 010

run solvent

P-4 DMF 50 100 - 100 - 008
P-5 DMF 49 95 5 950 50 008
P-6 DMF 48 90 10 914 86 008

P-7 dioxane? 89 95 5 - - -
“{Monomer] = 1.0 and [AIBN)=10x 10"2M; temperature,
65 C; time, 24 hr for THF and dioxane and 48 hr for DMF.

® Determined by UV spectrophotometer.

¢ Intrinsic viscosity was measured in DMF at 25 C.

¢ The product was crosslinked.
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Figure 1. TGA thermograms of poly(PM)A) and
poly(PM- co-COMMI) (B).
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Figure 2. UV spectra of COMMI, poly(PM), and poly-
(PM- co-COMMI).
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Figure 3. UV spectra of poly(PM-co-COMMI) with

irradiation times.
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Figure 4. Normalized absorbances of poly(PM-co-
COMMI) with irradiation times.
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Figure 5. Insoluble fractions of poly(PM-co-COMMI)
with irradiation times.
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