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Z5: Palladium(Il) 7S ©]-83F norobornene carboxylic acid estsers®] 3 A] TaFA|e] &2 =-g7]o] F57,
endo/exo B]&°] Zvjjo] EAE 2 3 EAof n|XE IS ZAISIAY. Norbornene esters T+= 5-norborene-
2-carboxylic acid®} ThFet &S WHSAIA AN T FWIZE di-p-chloro-bis(-methoxybicyclo[2,2,1]-
hept-2-ene)palladium(I)(DCBMP)E §/d5lo] A8, #AgolLo g An] IAARZETQ 2l R Y|o]| E(AgSbF)
£ ol&3l). Ak B8 98] A T3} I 2rtE 3] (gel permeation chromatography, GPC), @ 3 14
H (thermogravimetric analysis, TGA), AIXFAF G #5Z ¥ (differential scanning calorimetry, DSC), 3}8h1% £
913 '"H NMR spectroscopyE ©|-&atAtE. Ak 4] A3 BE 28719 25 endo-ol/dA| 9] H]&0] exo-0] A
o] HIgHT B& Ag Fule] 24 WElE st vESAo] ZAEE B TS w9} Eu)e] vgo] F
o ATl WA= IS 2AE] S8l TS Felo] ER1E-S 100:1, 200:1, 300:1% WSIAIA AFS 18s}
$om™, o] u] exo-norbornene carboxylic acid octyl ester®] 73-%- 300:1 Zulju]o|A] & Aol 73t =& BT
(M,=27500 g/mol)2] IEAE AT 5= A3

Abstract: The effects of chemical structure of alkyl groups of norbornene carboxylic alkyl esters(methyl, octyl, 4-chlo-
robenzyl) and endo/exo ratios of norbornene monomers on activity of palladium catalyst and polymerization behavior
were investigated. Norbornene ester monomers were synthesized from the reaction of 5-norborene-2-carboxylic acid and
various alcohols. Polymerization catalyst, di-z~chloro-bis(-methoxybicyclo[2,2,1]-hept-2-ene)palladium(IT) (DCBMP),
was synthesized according to the literature procedure and silver hexafluoroantimonate (AgSbF¢) was used as a conjugate
anion source. Gel permeation chromatography (GPC), thermogravimetric analysis (TGA), differential scanning cal-
orimetry (DSC) were the principal techniques for polymer characterization and 'H NMR spectroscopy was used for
chemical structures determination of monomers and polymers. For all of the norbonene alkyl esters GPC data showed
that when the amounts of endo isomers exceeded those of exo isomers decreased molecular weight polymers were
obtained probably due to the decreased catalyst activity. Polymerizations were conducted by varying the monomer/cat-
alyst mole ratios (100:1, 200:1, 300:1). When 300:1 monomer/catalyst ratio was employed it was possible to synthesize
high molecular weight (1,=27500 g/mol), film forming polymer from exo-norbornene carboxylic acid octyl ester.

Keywords: poly(norbornene carboxylic acid ester), palladium(Il) catalyst, endo/exo, vinyl-addition polymerization.
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Figure 1. Polymerization of norbornene.
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Figure 2. Polymerization of norbornene carboxylic esters.
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Figure 3. The reactivity of different structure of norbornene deriv-
atives with palladium catalyst.
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Figure 4. Structure of DCBMP.
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ARSI Aol AME-SE Bl S/RE Bl BAlst AL
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Figure 5. '"H NMR spectrum of norbornene carboxylic acid methyl
ester.
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Figure 6. '"H NMR spectrum of norbornene carboxylic acid 4 chlo-
robenzyl ester.
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Figure 7. '"H NMR spectrum of norbornene carboxylic acid octyl
ester.
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Figure 8. 'H NMR spectrum of exo-norbornene carboxylic acid
octyl ester.
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Table 1. Results of Poly(Norbornene Carboxylic Acid Alkyl Esters); Molecular Weight, Inherent Viscosity, Polydispersity Index,
Yield

Polymer Solvent [M]:[Cat]® Endo:Exo° M7 M4 MM Yield(%)
PNB-ME(1) MC 100:1 40:60 5400 9800 1.81 98.86
PNB-ME(2) MC 200:1 40:60 4700 6700 1.43 45.28
PNB-ME(3) MC 300:1 40:60 3500 6200 1.77 73.42
PNB-ME(4) CB 100:1 40:60 4600 8100 1.76 46.12
PNB-ME(5) CB 200:1 40:60 4400 6500 1.48 36.86
PNB-ME(6) CB 300:1 40:60 3100 4900 1.58 47.77

PNB-CB MC 100:1 70:30 1400 2200 1.57 29.14

PNB-OC MC 100:1 70:30 3300 4500 1.36 38.61

PNB-ex0-OC(1) MC 200:1 0:100 11400 19900 1.75 53.04
PNB-ex0-0OC(2) MC 300:1 0:100 27500 48100 1.75 40.31

“Solvent: dicholomethane (MC), chlorobenzene (CB). *[M]:[Cat] is monomer and catalyst ratio. “Monomer’s isomer ratio. “Polymer’s M,, M,, PDI
are anaylzed by gel permeation chromatography.
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Figure 9. '"H NMR spectrum of poly(norbornene) ester derivatives: (a) PNB-ME; (b) PNB-CB; (c) PNB-OC.
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