Polymer (Korea), Vol. 27, No. 5, pp 429-435 (2003)

ol 2A -4 FEF FWE AL :¥Y/5-8d-2-x 849
Bt FF5E ol ol 8% nEA Fuks

Rt L S R R o B
HEasvied 7Yl FAANE dRAE, "deo sty v EA-2 3t
(20034 549 229 A<, 20034 89 169 A=)

Vinyl Addition Copolymerization of Norbornene/5-Vinyl-2-norbornene
with Cationic 77°-Allyl Palladium Catalyst and Their Post-Reaction

Jae Chul Ahn, Su Hyun Park*, Kwang Hee Lee*, and Ki Hong Park '

* Department of Polymer Science and Engineering, Inha Unversity,
#253 Yonghyun-dong, Nam-gu, Inchon 402-751, Korea
te-mail : khopark@kist.re.kr
(Received May 22, 2003;accepted August 16, 2003)

EF gol2 -2¢E Hets SHE AMEste] #4449 W 9FAA 224 (NB)F 5] a’z-—'i'—i"ﬂ
(VNB)= A= vld 7 3583kt 3 dAe Le83 284 (M, > 760000) 2.2 25
A3th VNB o] Wold4E 35EA< TX}E‘%% —’F%%— Fasiglon, Hriek o= o5t
TTHY F AR IFAY o] ¥EEE FTR £33 02 Eskgick 'H-NMR £4 23 VNBE
exo, endo °| A BT F3el Hoskes A& & 4 Yok NB-VNB TF A S 23 M L2 ¢
300 Telgla, 442 VNB I &AI%M ‘ror"]'iﬂ' & Yehisich 349< NB-VNB 55 3A
2] Z2AE vld7)= m-CPBAS °]&-3te] o &A13} slgl Eﬂ 9-BBN= °|§3teq $A71E =418k3d
o 249 WA 228 A7t S99 AL FLIR, HNMR $4.02 Bestack

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.

Keywords : allyl palladium, norbornene, 5-vinyl-2-norbornene, vinyl addition polymerization, epoxidation,
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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out-of-plane bend). "H-NMR (CDCl; ppm) : 6.21~5.58 (1H,
m, -CH=), 5.25~4.62 (2H, m,=CH,).
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(2H, m, -O-CH,). h!
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Table 1. Polymerization and Properties of Poly(nor-
bornene-co-vinylnorbornene)

monomer ratio  yield

polymers (NB:VNB) (%) M M transparency
P(VNB) 0:10 65 310000 760000 T
P(N2V8) 2:8 65 340000 870000 T
P(N3V7) 37 70 460000 1340000 T
P(N4V6) 4:6 75 670000 1350000 T
P(N5VS5) 5:5 81 poor solubility T
P(N6V4) 6:4 85 insolubility T
P(N7V3) 7:3 &5 ilnsolubility T
P(N8V2) 8:2 75 insolubility 0

“Number and weight-average molegular 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, () 4:6, (d) 5:5, (e) 6:4, () 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.
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Figure 3. TGA thermograms of poly{vinylnorbornene) homo-
polymer (a) and poly(norvornene-co-vinylnorbornene)s; NB/VNB
monomer ratio (b) 4:6 and (c) 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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