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2 o ERUdYRYFBEvlo]=E Zuj2 A}83}lo] abietic acid9} glycidylmethacrylateE oj
HADAE FollA WAA 2T moietyE T3 oladEy (AMR) S $AsdT. AMR
& 5-20mol% 9] 34 ©FA cinnamoyloxymethylmaleimide (COMMI) ¢} 2lt]Z 22§slo
rosin moiety & #{3h= R 7HA FRH nE¥AE BT UV 2383} 9a8Moz A
32 IFYAF COMMIZEL 4.6-21 mol% B=Hch. ol5 T¥xe] $UF BT
20000-28000 F=Ax th4txles 1.8 FEQCD, £F o] n¥xle faHo|eEE 140-
175 TR 27] FRH2EE 250 CHEQS. olF TEle] FAsvrge UV E39s 3y
FE€Yoz F3Y + AU

ABSTRACT: Rosin moiety-containing monomer (AMR) was synthesized by reacting abietic
acid and glycidylmethacrylate in methylethylketone using trimethylammonium bromide as a
catalyst. Photocrosslinkable polymers containing rosin moiety were then prepared by radically
copolymerizing AMR with cinnamoyloxymethylmaleimide (COMMI) as a photosensitive mo-
nomer. In these copolymerizations, the COMMI feed ratios of 5 to 20 mol% were used. The
contents of COMMI units in the copolymers were determined to be 4.6 to 21 mol%. The num-
ber-average molecular weights of these polymers were in the range of 20000 to 28000 and the
polydispersity indexes were about 1.8. The glass transition temperatures were ranged be-
tween 140 and 175 C, and the initial decomposition temperatures were about 250 °C. In
addition, the photocrosslinking reaction of these copolymers could be traced by the UV spec-
troscopy and the residual yield method. '
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Scheme 1. Synthesis of AMR.
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Scheme 2. Copolymerization of AMR and COMML
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Figure 1. IR spectra of GMA(A), abietic acid(B), and
AMR(C).

33 gA-ga oA sigEd= AMRS} abietic
aicd?] 49} 59] 4= 53 ppm E 5.7 ppmoA 1}
ettt AMRe] A EMo| HAnl= Bxldd] s
e AR 4449 737t JE. gelA o)g
27 AMRo] $4=EUSE onidid.

& &. AMRe 94F%¥% AMRI COMMIg
T5H< Z3E Table 19 YehliRich. Table 19
A Be A Y 71X 40 FolA g 3
st 22 AMR 93 @] 83 BEAFe W
Mg Sz AHRE B9 7w = 55 cRY
65Ce 7297t 2 &7 BAFo] £yt ogaiA
65 CollA wWiAg fu2 A3t AMR-COMMI
FTERAE  AzxdAd. AzxF IFEAFY
COMMI9] gae UV 3P=yges 3 gy
YrEHoz FF 3ol oAzt oy gz YoiF
COMMIg=3} vl3tdnt. 258Ae ¢34 84
¥ FF2Ae COMMIY 3ol Z7igtdl et
Zaggdo. oA olvixz COMMISH AMRY] shg
49} ztojd] 7]lg AHoltt. COMMIE T o|m=
o] fEAMojz AMR2 Wduela Y olEY HE
AAe goln=-viduela b olEA o] kA
dgAdu ! gHolu=rt 0.170]2 vLolela Yy
olEE 2.58¢]7] HjFolt}. o] H3:E AMR ©
AZ A2t AMR-COMMI F5§4¢] 458 Qe
A% ol IEAEL FREIE, 1,2-tIZ2 2|
&, DMF, THF 5o 52 sfds d&sge

519



294 - 279 - ol 4 - o] aF -

A

1 0 H o H
C-0—6—C—c!
(A) L &c=c’ Y
’_( \C"b H H
X l L J l A “ 2 3
HOOC,_ CHy
4
) 5
‘ J‘N, ‘:I}J(i
x 5 o C—H
— e o &
3
© fed R
| o i R, Er0-ee-¢
; Ay L W o " OHH
3
10 9 8 7 6 5 4 3 2 0 ppm

Figure 2. 'H-NMR spectra of GMA(A), abietic acid(B), and AMR(C) in CDCl;.

Table 1. Results of Polymerizations of AMR and AMR-COMMI*

sample temperature (C) time(hr) solvent yield (%) content of COMMI (mol%) 7¢ MS M, /M
feed copolymer
P-1 65 24 benzene 71 0 - 0.23 36600 16
P-2 65 24 THF 59 0 - 0.12 28000 19
P-3 65 24 dioxane 59 0 - 0.12 27000 1.8
P-4 65 24 DMF 51 0 - 0.12 15100 18
P-5 65 24 benzene 57 0 - 0.18 31900 1.7
P-6 65 24 benzene 58 50 4.6°( 5.2) 0.17 27500 18
P-7 65 24 benzene 55 10.0 10.32(10.8) 0.13 23600 1.9
P-8 65 24 benzene 51 20.0 17.6%(21.0)¢ 0.10 19700 1.9

¢ [Monomer]=0.8 M and [AIBN]=8.0x 10"*M. ¢ Measured by UVspectrophotometry. ¢ Determined by elemental analysis. ¢ Intrinsic

viscosity measured in 1,2-dichloroethane. ¢ M
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Figure 3. DSC thermograms of P-1, P-6, P-7, and

P-8.
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Figure 4. TGA thermograms of P-1, P-6, P-7, and
P-8. )
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Figure 5. UV spectra of P-8 in 1,2-dichloroethane
with irradiation times.

100

90

80 [~

70

60 -

Normalized absorbance

50 -

40 1] 1 1 1
0 5 10 15 20

Irradiation time (min)

Figure 6. Normalized absorbance intensity of the co-
polymer (P-8) with irradiation times at 281 nm.
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