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2 9. p-Anisidinen} phenolg ¥Hg-Al#A 4-hydroxy-4'-methoxyazobenzene® A3} oA
& 2-(2-chloroethoxy)ethanol®} Wg-AlA =zjeMe] AT olzWlA IFE& ZHe M=
mesogenic alcohol& 44319t} Mesogenic alcohol & itaconic acid ¥ methacryloyl chloride
o} wrgAlA ol A I1FE = TR A2 FEY IEHAES TSI F i o
A W2 2§& e M2 itaconated )T HAIA EA FlA TRFFAANAY £
34§ methacrylate @t} MMAS} 22%A)# itaconate B2 %A, itaconate/methacry-
late FF A F itaconate/MMA FZ A&} 2L 7R FF9 M2 BFeEY 4y 94F
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"ol o3 B N2 93N 2 FEPAES 25 2dE F2E e 9 dFNE
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ABSTRACT: 4-Hydroxy-4'-methoxyazobenzene was synthesized from phenol and g-anisidine
through a diazotization reaction. It was reacted with 2-(2-chloroethoxy)ethanol to obtain a
new mesogenic alcohol having an azobenzene group sensitive to the ultraviolet. Two kinds of
new photoresponsive monomers were prepared by the reaction of the mesogenic alcohol with
itaconic acid and methacryloyl chloride. The resulting itaconate monomer with two symmetri-
cal mesogens was either homopolymerized or copolymerized with the methacrylate or MMA
monomers to synthesize three kinds of new photoresponsive side-chain liquid crystalline poly-
mers with azobenzene group such as itaconate homopolymer, itaconate/methacrylate and
itaconate/MMA copolymers. Structures of the monomers and the corresponding polymers
were identified by FT-IR and 'H-NMR spectroscopies. Their phase transition temperatures
and thermal stability were also investigated by differential scanning calorimetry (DSC) and
thermogravimetric analysis (TGA). From optical polarizing microscopy, all the prepared mono-
mers and polymers were found to show enantiotropic liquid crystallinity with smectic texture.

Keywords: thermotropic liguid crystallinity, new itaconate monomer, itaconate polymers, smectic
texture, azobenzene group.

#Felol A227 A5 1998 94 731



uE A -

M B

AAIEAE A7, AR Rolll #EF FHA,
A7) oy AEE Rolnz AFAA B AT
7} FEo] gt B 4% dFnEAs B
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Qo)A A e ARTER ] 2ol wff W
s E7Ela 9F B4 HEE0 g4 &
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F= 27 23 F(spiropyran)'? & Hej] VA 1
¢ =98 A4S, £ 339 Y4 o8 A &
24 (birefringence) £+ &3z 2 %Y 4
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= 18MQ 248 A%39 9. 2-(2-Chloro-
ethoxy)ethanol (99.0% )&  AldrichAle] AJ<kE,
KOH (85% )9} KI (99.5%)% ShinyoAte] A|efg
A A glo] A& 3 A k. Methacryloyl chloride
(90%)+& AldrichAle] A1F& HAIH F AMR-3I%
HCl Z3A2 AMSlE  imidazole (99%)E
FlukaAte] Alekg AAIgle] AMHE-3H Tt Itaconic
acid (99% ©]4) 2 triphenylphosphine (99% )&
AldrichA}e] AJ9Fg, diethyl azodicarboxylate
(DEAD, 40% )% TCirlel Aok A glol AHE-3t
Qch wga] g0z AH8E  tetrahydrofuran
(THF)& sodium¥ benzophenone &3] 3jollA 2
28 AMgsigh AAA2A AHE" Chameleon
A}e] benzoyl peroxide (BPO, 98.5% )& 30 C9]
egdl Zo AFAFFT F ARSI Methyl
methacrylate (MMA)E& TCIA] A)2}(99.8% )&
2t 3ol M BAT F FA] AR FHELA
gulz A}¢d DMF& CaH,2 &0 Wil EA3=
FEE AAY F FHsIA ASEHAT. o] He A
oS 17 Alekg AAglel AMS-3t T

2 M AT EJEY Fx& FT-IR (Brucker
IFS 48)3 FT-NMR (Gemini Varian-300)& A}-&
sted A3t A LHH=E Cannon-
Fensked ALAE Algsld 25 CoAA E2EXF
guf ellA 2R BA] 93 2L FEAY
93 43 Polymer LaborotoriesAle] DSC (52
&% 10 'C/min) ¥ TGA (£24% 20 C/min)&
M8l Aa B9)7) slelA SAsHch §4E A
BE9 HAFA P2 NikonAte] hot-stager} ¥
? BatEsgEn| oz RE AT FEE A=
¢ 934 L FEANEY AWFFAYE EE22EF
£ WollA HP 8452 UV/VIS spectrometer &
At

Mesogenic Alcohol (I)2] §4. ¥ AFRE0] B
13 2@ ubid wal AT 3 ohew o)
g, AA3YTE. &  p-anisidine’} phenolg)
diazotization g o8] FAE 4-hydroxy-4'-
methoxyazobenzene#} 2-(2-chloroethoxy)ethanol
€ K1 &4 3ol oet-g &0l &ollA BgAA ofx
WA 25e] =¥ mesogenic alcohold {44314
t} A2& crude A E 4232 THFS] I F o
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olzlAZNE e M2E F4% A4 ltaconate FTHA ] T F FHEA

dollelojES}t E22¥F &ule) #3] H7} 1:3
Q LY o] 83 AYaRnEINHE A I
A TAE AUtk olHE A HEEd Hojn
AR $4F A =P mesogenic alco-
hol (I)& AU +&& 60% (8.33 g)ol, =
=3¢ 118 c4rt

'"H-NMR(CDCl;) & 7.8(d, Ar-H, 4H), 7.0(d,
Ar-H, 4H), 4.3-4.2(t, Ar-O-CH,, 2H), 4.0-3.8(m,
CHO-Ar, -CH,-0-, 5H), 3.8-3.7(t, C-CH,-O,
2H), 3.7-3.6(t, O-CH,-C, 2H), 2.2(s, OH, 1H);
IR(KBr) 3300(0-H), 1593, 1498(Ar C=(C),
1253 em™(C-0).

4-{4'- (Methoxyphenyl) azo} phenyloxyethoxyethyl
Itaconate (I1) 2| BHM.2° ALdA Wz7)7t Riag
3-+ F2 Zegla=d mesogenic alcohol 5.8 g
(18 mM), itaconic acid 1.3 g (10 mM), triphenyl-
phosphine 7.21 g (28 mM)3} THF 125 mL& Y1
AAES7] sA] musich. ELYd DEAD
12.47 mL (28 mM)& THF 15mL¢$} 4 £9&
2X12b0 AAA A3 AYIE 3 718 & 204
LEd merstEA vhgAlZch o)RE WA F R
2 THF& AAAZ| 3, g2 2% 400 mLd] t}hA]
=49 & 5% sodium bicarbonate £ 0 & olglE
itaconic acid& 37| £F5 (200 mL x43])
B oA AT O 3 e dEseddd
FRAZ olAE 24A75-9F 40 T JFAZY)
A Az F doj3 33E Soxhlet F2I]E o)
3l whg & HAEE AYAE triphenylphosphine
oxideE NEH 22 24275t &3l A A3}
fch. Thimble ¢td] El+= TAE 244 7H5<
40 'C9) AFAZRINA ARG} Q& crude T
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Scheme 1. Synthesis of new itaconate monomer con-
taining two symmetrical mesogen groups.

(m

#2loy A22A A53 19983 94Y

AE 2% 223§ fuld = ¥ 2223 F
7 didetiele| Ee] 23 H|7} 3118 £4& o] &
8 ZPasvleEdduE AA S £43 itaconate
@3 ()& EAvt (Scheme 1 Fx). 58 60%
B4 g)AL, 54L& 114 T

4-{4'-{Methoxyphenyl) azo}phenyloxyethoxyethyl
Methacrylate (II1) 2] M. Methacryloyl chloride
0.40g (3.8 mM) 3} tZz=dg 5mLE ¥z7)7}
Fag 3-F 2 Fek23d Y3 0-5 CE 343
F AAEN7 deIM s o] &9
mesogenic alcohol 1.0 g (3.2 mM) 3} imidazole
0.22g (3.2mM)°] BolUx dZ=z=dy £
20 mLE 27| & F3te] 4089 AA 715 o
&, 2N meEidth 1 F, 6A7HERt 3R,
auksgt oJAE ZHS (200 mLx43)2 MY
¥, Ay FLV2 gE22vee] 10mL g&
YR AAZRAT 1R E -ty ool dlo|
Eo] B3] H|7} 51191 §4& o4 LYazvle
& AAElY e ozl 2§FS ZE A
2% dYEellmddes  w@EA (IDE 9t
(Scheme 2 #ZF). €& 53% (064 g)Jx, 5=
A& 101 ¢t

ME22 itaconate Homopolymer2| H|=. €8] 8
ol 34 ¥ itaconate e () 0.4 g (0.55 mmol)
¢} gz 7 AlAIl BPO 0.004 g (0.017 mmol; &
23 9 3mol%)E& ¥e ¥, DMF 6 mLE 7}
3lo] PEkdle] B%7) 6.6 wt% 7t HEE ). n
AAR7} SA38] 52 AL AT F, A Ao
Yol delx AFHEE A3l £ & Fol
= daE AAHAT )AL B dg TA 9%
Ao Yol delu JFH= AT ¥, dEL

CH,O—O—N' l Hy
N-O—ocu,cu,ocn,cmoﬂ +  CHy=C,

Cl
\i_cl
lmldlmiel CH,Ch

St
= —ocuzc&ocuﬂ.o—o—n ‘
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Scheme 2. Synthesis of new methacrylate with azo-
benzene group.
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Scheme 3. Homo- and copolymerization of new
itaconate monomer containing two symmetrical
mesogen groups.

U354t} (freeze-thawing W ). ©] 848 90 C
2 49l 2B HdA 48A21F¢t EdE Sk
& ARG 2% F A% x40 LAE 450 mLe]
wgrgo] AAA AT FHEE Soxhlet 2714 ¥
3 Wehe &u]E AME-3le vjukg-9| itaconate T
A& AAF 2 AR A E 24NN 40 TC
A Az7|NA Azsd x=GM9 itaconate
homopolymer& 9%t} (Scheme 3 #&A=x). ¢ A
T2 34% (0.136 g) oIt}

'H-NMR(CDCl;) 6 7.8(d, Ar-H, 8H), 7.0(d,
Ar-H, 8H), 4.4-4.2(m, -OCH,, CH,O-, 8H), 3.9
(s, Ar-OCH,, 3H), 3.8-3.6(m, -CH,0CH,-, 8H),
2.4(s, -CH,-C=0, 2H), 1.2(-CH,-C-, 2H) ;IR
(KBr) 1724(C=0), 1255 cm™(C-0).

A|22 Itaconate/Methacrylate Copolymer2} |
E. #8 84 P N2 itaconate TIA
(I) 0.7 g (0.96 mmol), A} 2& methacrylate ©¢
A () 0.3703 g (0.96 mmol)3} 7AA 24 BPO
0.023 g (0.096 mmol; A Fx9 5Smol%)&
He %, g pxrl 8wt =8 FAG
THF 13.8mL& ¥713tdch aAAg87t ¢A3 5
2 AL A F, freeze-thawing WY E PE
& Yy ch o] 29L& 70 CE dEE 28 &9
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A 1241248t B 3RS ARAY. /¥
A% =@M g8 450 mLe] wergd] FAAA
th AMES sRFPA Y 2 WPoE 323
de BAE 24A7HF<Q 40 C AF AZINA A
Z3&l] =Tl itaconate copolymerZ AU
(Scheme 3 F=z). 3 dPLL 56% (0.6g)%
.
'H-NMR(CDCl;) & 7.8(d, Ar-H, 8H), 7.0(d,
Ar-H, 8H), 4.5-4.2(m, -OCH,, CH,0-, 12H),
3.9(s, Ar-OCH,; 3H), 3.8-3.6(m, -CH,0CH,-,
12H), 2.4(s, -CH,-C=0, 2H), 1.8-1.5(m, -CH,-
C, 4H), 1.3-0.9(m, C-CH,, 3H); IR(KBr) 1730
(C=0), 1252 cm™(C-0).

AME2 Itaconate/MMA Copolymer2] H|=.

258 1: ] Y& #4F itaconate THA
0.4 g (0.55 mmol), MMA 0.137 mL (1.28 mmol)
39} AAAIEA BPO 0.013 g (0.060 mmol; ©&A)
FE9 3mol%)& W& ¥, B =7 Twt%
7} 58 AT DMF 7.4 mLE 37181

258 2: fe] JE FAE itaconate FHFA
0.4 g (0.55 mmol), MMA 0.529 mL (4.95 mmol)
¢} MAIAI 24 BPO 0.0400 g (0.17 mmol; @234
FEY 3mol%)E B F, A FEIHTwt%
7} =2 AA$ DMF 12.6 mLE A7} 4.

%] &90] Eo] U YSL freeze-thawing W
o2 YR o] £94L 0 CE dIdd &8 &
A 48A17HE<t BHE F5F v Y. F%
F A =@ £4g 450 mLe] weEo A
AZAdh AAEH IANE 2474 7HEA 40 C IF A
71l 7Azx% ohg Soxhlet FX& AM-3led THF
o} ofgkg £ulz MMA 32334 2L ulge)
itaconate GHAE A ARl F& LA E ARA
A 27 b8 F FF9 =4 itaconate/
MMA A& 43tk 28 2882 42 10%
(0.052 g), 18% (0.159 g)Hth.

'H-NMR(CDCl;) & 7.8(d, Ar-H, 8H), 7.0(d,
Ar-H, 8H), 4.4-4.2(m, -OCH,, CH,0-, 8H), 3.9(s,
Ar-OCHj,, 3H), 3.8-3.6(m, -CH,0CH,-, 8H), 3.5(s,
-OCH ;, 3H), 2.4(s, -CH ,-C =0, 2H), 2.0-
1.6(m, -CH,-C, 4H), 1.4-0.6(m, C-CHj;, 3H); IR
(KBr) 1731(C=0), 1250 cm™*(C-0).
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2ot 9 o

iy clardiel gHy 9 F=del £ 979 54
< 247 {3l FEHEA TFoEBA AH
(UV)oll 117§ clzidE Jd3ldo. &£ ozl
A7 7 =9E A o] AP He] HHL spacer
o] Zold uf - o Ejs £ AFAEY] AHE &
Z38le] o}zl M) ethyleneoxy 2§¢] Zol7} %
A¥" mesogenic alcohol ()€ FAFHLL o|R L
Mitsunobu ¥&-& £3}3!® itaconic acid®} ¥Hg-A]
A 2719 34 mesogen LFo] Saol =¥ Al
2& B8HA itaconate NP A (DE FP3
Atk (Scheme 1). ©]2]d] mesogenic alcohol

N®
N

methacryloyl chlorideg} ¥Hg-X|#H A 2§ methac-
rylate 983 &k ()& A Z3s9 ) (Scheme 2).

Fig. 1(a)= A2 itaconate ©aple] 'H-NMR
2¥ego A 22ppmoA YVERH mesogenic
alcohol®] OH7)o) 9% Fav a7} AlgA 1, A
vinyl7]dl Bgd Fie 471 64 % 5.7 ppmd|
Al 22 gdnlaz g5 Jeitch. ¥ vinyl
7] @l AFF vidAs]e] F471 3.4 ppmellA @
duaz MEA detkch @8 od2e27]9} phe-
noxy7lel ZgE 2FF9 AL 44~437
4.2~4.1 ppm Alolo|A thEujast AEvag 44
yvelgt}, ol &) dEHl2r]e] vlE Qo EAdh Hl
437 9 579 48] 3.9~3.7 ppm, Alo]

(a)

3
! 9 (b)
Mo 45 67
z"( C-OCHLHOCHLC Nom=N
3 10
10
/ / P P -~ /
3
9 8
ll 2 1 475 hi
T T Ll—-A" v L T 1 T T
8.0 70 6.0 5.0 40 30 20 10
ppm

Figure 1. 300 MHz 'H-NMR spectrum of new itaconate (a) and methacrylate (b) monomers.
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o gEuaz vt aeln ol £is
78 2 70 ppmoA|H 4z} olFulazg Beso] e
Wt ol B4 age 4 AR AR F
Z9 F 4XF AR 2RE U3k A0 53
A FAREE Lt

FH Fig. 1(b)= M =$ methacrylate T2
'H-NMR A#E3 0 24 mesogenic alcohole] &
APA OH7| F=43 37} AlekA] 1, B4l vinyle] 2
¥E SA9 4247} 6.29) 5.6 ppmollA Zz} @y
a2 Jehgth, £ 1.95 ppmol| A §A-84 olF
Ao AR vy Favt dduaz NEA
velstt. o] 9]of] spacer2 =Y w27, otz
A7) L EA]Y $£ATIEL itaconate TEFA|
St Aol AT XA Yt} ol& SANaE
9] F4 HPE JARY DN T} F UH
3t

3 olE UFHESY TE= IR 29EY] B4
A FrYzzRdH EE £ At F
mesogenic aleohole] IR AWEYH AU
3300 cm™'#-29] Y& OHr|9 F5d7} Aleixln
i 1733cmollM BF C=0 ZAY Frus
1643 cm™9| A o}F 98 vinyl C=C 2% §F44
7} A§A vehd Ao 2R itaconic acid7t 2714
mesogenic alcohol® oAz AYE ¢ AL ¢
T AT £F 3000cm™ AFe PP AYF
9] CH 2% F+dE 32 + Aded, wis
a1 e C=C ZAY FFds 1594 cm’'n
1499 em™'o|A  Yepdz, C-0 AYF Frde
1255 cm™ 'l A #A=UTH 3 A2 methacry-
late T3} = mesogenic alcohol®] IR A¥E Y]
EAYE 3300cm™ RZ2] W& OHY| F497) A
ZRA 3, 1707 emtol A3 C=0 ZAY F5u9)
1637 cm™o] k%t C=C AY F597 AFA et
B WS 3E We C=C AY FHde
1596 cm™' 3} 1499 cm™'e|A £33 C-0 2% F59
€ 1260 cm ')A Ztzt BRE Y

Sy AYDEXle| gy, B 979 HEF £
B PR AR dA 2 47Hs L8 A e
A z3}7] 431, FA4F N2 itaconate BFHE
gz AR BPO &4 sl 2nZA7A
U T methacrylate @83 () = MMA<S} 2
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Z3A1A itaconate TRFA|, itaconate/methac-
rylate Z5A 2 itaconate/MMA ZTZ3A)9} 2
S M7 FFS A2 F3EA 9% AR
A& A 2319t} (Scheme 3).

24 ozl 2FE FE FYEH a2 1Fel
249 271 £YUH itaconate TLHFAE A
A3, IRHE (i) 7} 0.05 dL/g2A1 EA1go] v}
$ @e oz FPEY. AL v F7IA o
fol 7198 AZET. A, itaconate TEA
el =€ a7t 2 vjaA 2FE Alele g F
Aol Wl TEA Alee] Hojrt AAsh=dl Ao
&g Aoz A B4, A2 itaconate
A o] {718l A g% (Table 2 F=2)7}
vmy) g iojct. BE S22¥ &9 tgzaven
A2 oo g gal=s ol Fou, FoE F
HeHEAl chain transfer ¥h-g-o] 2 dojitr] o o)
FHege] gulze AFIRA G ojF EAs
of Wj§ R itaconate SRFYNE FR2XE &
wo| 2ol wEz v AR A, ARl |
F A BHo| ol EFU3NA7] g FHH 3
B Ao didfzes AT £

w2 itaconate SEFHAECE AP dn
EF EAFol 2 FEAE Azs] {3,
itaconate @ RFA 9} A ¢ methacrylate wHas|
(I =+ 3%y FHgo] 53 MMAR} 353
g FY8th WA itaconate TEAe} A2 &
methacrylate @& (1) & feed ratio’} 1/1¢) &
B2 ZEPA AL o, ¥oI itaconate/methacry-
late FFEA ] FHABES oF 56% 01U, H
A (gpa) = 01424 itaconate 3R ZFA|HT}=
T 2 23 FEA 7 ol FHE 2F
o] H-NMR ~®EY o 2 2E itaconate®] 3}
£ OF°] 43739 methacrylated] wgrs] 53
o A& HEWE ZAY B, TEEA U9
itaconate9} methacrylate?] ZAu|e 19 7.794&
2 F AU oA FF /Al methacrylate T3
A 2] Wg4de] itaconatedth FA ATkE AL 2]
L=

$¥ itaconate TEA| e} FHH EMo] 47
MMA & feed ratio 3/7, 1/9 (2v]))2 #H3A A F
F¥AY0 A, /A7 242 015 2 0.224 ¥
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olxMAYIE e A2 F4Y I laconate SHM ] ¥4 W SHEH

oy EAge] w2 FFPANE A a8y 23
P2 APEL 4% 10% ¢ 18% 2 A Ao}
Ak oA FFEA A2 tjREo] MMAS]
IRFIAZ LoA7] wFojg. oA AMe
itaconate/MMA 8 Wle] =AH|E 'H-NMR
2¥EQCZHY AR ZAxel dA@h. =
itaconated] WFFH Fim A2} MMAS HEA W
Hddr)e FaTase vERY FEHA 24
H)| & AN3IYE o feed ratioz} 3/7 ¥ 1/9¢ A
%, FFUA e itaconate/MMA ZAu|& ztzt
1/5.4 2 1/2201%0t}. oA MMAS ZFjtutgy
o] itaconate®th AW Z7] W&ot} W FH3
WhgolA F7HA dAe] AiE wkgA (relative
reactivity) & Finneman-Ross 4]d|A* A28t A
7}, itaconates} MMA 9] whg-Aj e zbz} 0.113 19.0
ollth. °ol¥ HI= itaconate TER|o] FLHA
I§22 £9¥ mesogenic 2F0] WS¢ A YA
& ool o3t whE o] =7) YRz Wte)

SEMA N YHAHE. Table 1& DSCe} hot-
stage7} -3 HFHE0|R0) o8] 2P N2e &
FH L FEAE] FHolex ghg vimE Aol
Fig. 2+ DSCd 98] &4= dFHo2A4 itaco-
nate IEFHA fH)LE (T &L=
(Tw)e 37 71 ¢4 98 C2 AFEHUY. whdo
itaconate GFNZRE Az FFPMEY T.=
A9 W37} QUAAD T, & thr Zirsddg.
AR 3& Jdepl= AdoleEs DSCe dI3HdA
© A #EY 7 flen, d3dEn|H g g
A=A

Table 1. Phase Transition Temperature of New
Monomers and Polymers

phase transition (C)*
on heating on cooling ., .,
TS Ty
cycle cycle
itaconate monomer k90s1l4i 1101s84k - 114
methacrylate monomer k&80s100i i 76s64k - 101

materials

poly(itaconate) k93s101i i 84574k 64 98
poly(itaconate- ..
co-methacrylate) k8751071 i 77s62k 67 92

poly(itaconate-co-MMA)* k82s 93i i 83s60k 63 91
¢ Observed by optical polarizing microscope. ® Detected by DSC
thermogram. ¢ Composition ratio of itaconate to MMA: 1/5.4.

#zlo #4224 A5F 19983 99¥

Fig. 3& itaconate FUMES TGA gJHo =
A ZRFUAHECH itaconate FFPAES ¥
QA Adol &431Yt}. F itaconate ZRZIA (a)

15¢

10
%
i 05
E
3
i 0o}

05

R I
Temperature (T)
(a)

04r

02+
g 00}
3 02F
&
[
304

06

2 ) ) w00 i®
Temperasre (T)
(b)

Figure 2. DSC thermogram of itaconate homopoly-
mer (a) and itaconate/methacrylate (composition
ratio: 1/5.4) copolymer (b).

100 -
~ 80F
£
 of
-3
3 wor
2}
]
Temperatre (T )

Figure 3. TGA thermogram of itaconate homopoly-
mer (a), itaconate/methacrylate copolymer (b), and
itaconate/ MMA copolymer (c).
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o] 739 oF 227 CAAM 5% FARALE EQATL,
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Figure 4. Optical polarizing micrographs (bold, on heating cycle; italic, on cooling cycle): A(x 100), itaconate mono-
mer at 93 C; B(x100), methacrylate monomer at 67 C; C(x100), itaconate homopolymer at 96 'C; D(x200),
itaconate/methacrylate copolymer at 72 °C; E(x 200), itaconate/ MMA copolymer at 92 C; F(x 200), itaconate/ MMA

copolymer at 73 C.
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ozl A7 & e A2 FH4Y 4H ltaconate THH S §A R FHEHY

Table 2. Solubility of New Monomers and Polymers*

solvent
samples CHCl, DMF benzene “™' THF acetone dioxane MeOH oY1 hexane
3 acetate ether
itaconate monomer (II) - © @] A A A A A A X X
methacrylate monomer (Il) (@] O A N N A A © X X
poly(itaconate) © @] A A bs A A X X X
poly(itaconate-co-methacrylate) © O A A x A A X X X
poly(itaconate- co- MMA)® © O A A x A A x N A

% ©: very soluble; O :soluble; A : slightly soluble; X : insoluble

2 BY. AT N2 IFA 9 o) IR E
2Z5H AZE Z24% AASPANS9] Koo g
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e 7 =gton], DMFAME FeE thi A7)
A £F w4, JddolMHolE, olME Fole
719¥ o7 R oz sl 23, oldd
g2, n-84 Fole £3=A ggich. i wg
&= jtaconate ¥ methacrylate 93 EL 25
vy Z SHEARA T FEAES A Yok =
3 THF= 4" FENEL 54 Fuct.
A dggs THFE @34 2 A9 =2 &)
2 AN

UV &Y. Fig. 5& W47 2Fo= oAy |&
Z= itaconate @A E22¥E £9 (41 tmol/
L)E dedx 23T A F5 2¥EHe|h
Z, ol 1§ EWL FxI ¥ ron* A
°o]7} 358 nm (Aga) A Adl F4daz Jephd b
Hefl, 450 nm I A A2 T ¥ nort A
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Figure 5. UV absorption spectrum of itaconate mono-
mer in chloroform (41 zanol/L).

Falo| 4228 A5% 1998 949 -

. ® Composition ratio of itaconate to MMA: 1/5.4.
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