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ABSTRACT : Vinyl addition copolymerizations of norbornene (NB) and 5-vinyl-2-norbornene (VNB) were
carried out using a cationic 77-allyl palladium catalyst in the various mole ratio of comonomers. The copolymers
could be obtained in good yield (65~85%) with high weight-average molecular weights (M,, > 760,000).
Depending on increasing VNB contents, the molecular weight and yield of the copolymers decreased. FT-IR
analysis confirmed that actual contents of VNB in polymer were proportional to the feeding content of VNB.
From 'H-NMR spectroscopy, we found that both exo and endo VNB isomer were copolymerized with NB.
Thermal stabilities of NB-VNB copolymers were independent on the VNB content and their initial de-
composition temperatures were about 300 C. The NB-VNB copolymers were followed by epoxidation by using
m-CPBA and hydroxylation by 9-BBN, respectively, and these post-polymers were characterized by FT-IR
spectroscopy and 'H-NMR analysis.
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hydroxylation.
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Scheme 1. General polymerization method of norbornene.
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Scheme 2. Synthetic routes to poly(norbornene-co-vinylnorbo-
rnene)s and their functionalization.
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Table 1. Polymerization and Properties of Poly(nor-
bornene-co-vinylnorbornene)

monomer ratio  yield

polymers (NB:VNB) (%) M M transparency
PVNB)  0:10 65 310000 760000 T
P(N2V3) 2:8 05 340000 870000 T
P(N3V7) 3:7 70 460000 1340000 T
P(N4V6) 4:6 75 670000 1350000 T
P(N5VS) 5:5 81 poor solubility T
P(N6V4) 6:4 85 insolubility T
P(N7V3) 7:3 85 ilnsolubility T
P(N8V2) 8:2 75 insolubility 0°

“Number and weight-average molecular weight measured by GPC in
THEF, using polystyrene standards. “Transparency. ‘Opacity.
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Figure 1. IR spectra of poly(vinylnorbornene) homopolymer (a)
and poly(norbornylene-co-vinylnorbornene)s; NB:VNB monomer
ratio (b) 3:7, (c) 4:6, (d) 5:5, (e) 6:4, (f) 7:3, and (g) 8:2.
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Figure 2. 'H-NMR spectra of (a) 5-vinyl-2-norbornene and poly
(norbornene-co-vinylnorbornene)s; NB/VNB monomer ratio (b)
2:8, (¢) 4:6, and (d) 6:4.

Eg|H, A274 A5%,20034



Polymer (Korea), Vol. 27, No. 5, 2003

= & Uk FA) e 4 #o] HAfel] o3 o
7V A 3k o]F Fhe] & ¥ 37} endod (5.87, 4.98
ppm)°]iL, Rkth= 3}8bA] o]F Zho] AL A7} exo
3 (5.72, 4.84 ppm)°]|c} endoF°] exoFE ) ¢  HAS
Uel= 72 VNB 95|04 endod VNB7} exod X
o FERASR v st of 6429 HEER v HWo
EAsL] wZeltt FSHA AHER] T3] F&
© 7 A33F endo/exoB & AlRFE = QIIA|NE TEFA|
o] oA vl&H FARE BlEE TS )1 = 9l
At

TGAE &% Zx2yl FFFA Y d& As=
As1ic) Figure 30 e ule} ZEo] x4l A
slo] AL A9 ARl YElstth VNBRR ©F
FAZ AREsle] 33 P(VNB)Ql Figure 3(a)2] 7%
456 CollA Fdf &3] &= (I™)E B b), (o &
I 458 CollA 543 ™5 Yeisich 283 300 C
FZollA 2t AlEEE A B 5 919tk VNB
o] FFo] wWes ¥3} thA® wolx|Auk 18
Aglo]l disl 227} ARt Aol NB-VNBS| &
AL A 55 183 §3s ol 9% FAN
A= 2 dFs A g Aew I

NB-VNB 353419 oZA)3} 253A VNBe| 2
AR B E o] §3le] AAEe ABAIE =3lE =
HHo= oEAZt vhg= 3F3lth P(N2V8), P(N4V6)
28]5L P(N6VY) 553AE JAHHES]l m-CPBAE ©|¢
st APA] oAFAIE) v AlFlck 1 72 E}l
2 FT-IR % 'H-NMR #4]<] 2J3)] #9lsl$it}. Figure 4
9] FT-IR #3240l yepinlel o] NB-VNB 3%
A 5, VNB §Fe] 71 @ Figure 4(a)2] &4
23 Al%e] 3=7} 1257, 879 em oA 7P AshA U

\
o
o
\
°

o

> 1l
o,

100

80

60

404

Weight Residue (%)

20 1

Temperature ('C)

Figure 3. TGA thermograms of poly(vinylnorbornene) homo-
polymer (a) and poly(norvornene-co-vinylnorbornene)s; NB/VNB
monomer ratio (b) 4:6 and (¢) 6:4.
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Figure 4. IR spectra of epoxidized poly(norbornene-co-vinylnor-
bornene)s; NB/VNB monomer ratio (a) 2:8, (b) 4:6, and (c) 6:4.
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Figure 5. "H-NMR spectra of epoxidized poly(norbornene-co-
vinylnorbornene)s; NB/VNB monomer ratio (a) 2:8, (b) 4:6, and
(c) 6:4.
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Figure 6. IR spectra of hydroxy group containing poly(norvor-
nene-co-vinylnorbornene)s; NB/VNB monomer ratio (a) 2:8 and
(b) 6:4.
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