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ABSTRACT : We synthesized the vinyl addition-type polynorbornene copolymers using two monomers [5-hexyl-
2-norbornene (HNB) and 5-methylester-2-norbornene(MES-NB)] by means of a cationic 77-allyl palladium catalyst
system {[( 77 -allyl)palladium(tricyclohexylphosphine) trifluoroacetate] and [lithium tetrakis(pentafluorophenyl) borate

* 2.5etherate]}. The molecular weights and yields of copolynorbornenes polymerized in various conditions were
measured to investigate an optimum polymerization conditions to obtain highly ester-functionalized polynorbornenes.
As a Pd catalyst content increased, the molecular weights (Mw) of polymers decreased while polymer yields
increased. Also, as a Li cocatalyst content increased, the Mw’s and yields of polymers increased at the same time .
The Mw’s of copolymers were also controlled by chain transfer agents such as 1 -hexene, 1-octene and 1-decene,
and we found that longer 1-decene and 1-octene were more efficient to reduce the Mw’s of polynorbornenes than 1 -
hexene. On the other hand, the content of chain transfer agents did not give influence significantly on poltymer
yields. From the "H-NMR and GPC analysis of HNB/MES-NB (feed ratio of 40/60 mol%) copolymer, we found

that this copolymer had an about 25 mol% of ester portion and a high molecular weight of 270,000.

Keywords : cationic Pd catalyst, vinyl addition polymerization, 5-hexyl-2-norbornene, 5-methylester-2-nor-

bornene.
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gk 2R gk R4 5 @A xRl (HNB)Y
2 FEAQ sl ne2- 229 (MES-NBYE At
S3lo] FPxENlE FAES 53], ARY 9@ HE
AsEF ] 484 SIHE H3he vlaA 244U F
el FA7E FA4% 28Ut Jok Ao] 5 F
FEule dubde g 4 vyl I S A5

/020:3

HLC Li[B(CeFs)4] * 2.5Et20
M ey

HC*+ ORty _
y Pd
W \P(CGHMJ [B(CeFo)d

Catioric (7-Ally)paliadium catalyst

Figure 1. Highly active cationic (77-Allyl)palladium catalyst
system.
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O-, -CO0-)°ll t3} tolerance FALE F3stgic) 18]
MES-NB9} 7o) o|2El7]E &7-3 D=FAIE o83l
FEA ) ol2E]7]9 S HAdist AR F dE F
FxAE AN A7E F3sigich 23 FEE,
gE Aol F4 Fulle] Fxof v] 2 A7k W3}
o W fNFYE ASE AT R} 2 Aol
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Ak A TS A% dAERE, HiE o}
A o|EL AldrichARe] AlEE F8te] AR5t
A5l AREF WHE-Eulle AldrichAHe] &5 99.8%
9 B BRGNS ARRESY, o-2HBA Aol EAIR
1-8A4, 1-5¥ 22| 194l A AldrichAe] AlES
T3t AAAA glo] viE ARgSigictk ZoEA &
Q] (77-allyl)palladium(tricyclohexylphosphine) trifluoroace-
tate2} o] FZEv|9l lithiumte trakis(pentafluorophenyl)
borate - 2.5E,0+ ®|=2] Promerus LLCEH-€8 35
o} Ag-3}5it}.

D=k HNBO) 4. 23iihs719) 1 L 9ks-8-719
A Z2sE 9l 1851 g (1.40 mol)3} 1-58l 32544 ¢
(2.90 mol)& @1 7HHS-7] (Reaction EngineeringAh)-2]
AR 240 C, FUEEE 500 pmeE dfe] 13t vk
7] W] kel oF 110 psi A= el A 6413 1E
SAZ) whs &, £k 24 28g 72 C, 12 torr]
Z71°)|A single head®] AAF& FZE o]&3} gt
ST 23] ubgEle Qe FA5E HNBE 34
stk (552 1 31%, &5 © 98%) ; FT-IR ATR (cm™) :
3060 (cyclic=C-H, st), 2959, 2922, 2854 (aliphatic C-H, st),
1569 (cyclic C=C, st), 1459 (-CH,-, bend), 1335 (-CH;, bend),
905, 715 (=C-H, out-of-plane bend). 'H-NMR(CDCl;, ppm) :
6.16-6.09 (1H, m, -CH=), 5.97-5.92 (1H, m, -CH=).

9k MES-NB9] 3H4. dAE23le ol 1322 ¢
(1.0 mol)y& 170 ColA ZHF3te QAojzl AlZ=alelr]
Ag zejololo] el opAlEo] ) £7)&elA vl i
Zkel Fejage] wigke) dojAl AlFEAEridl 1154 g
(1.75 mol)¥} wWjE o=z olE 150.7 g (1.75 mol)=
0 ColA 4A17F B2k IHEAIF T} Hkg- § 45 C, 1.5 torr
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o =4 23) MRSt PAFRE S9w, B 7
A7t MESNBE 23th (58 1 75%, €21 97%) ;
FT-IR ATR (cm™) : 3062 (cyclic =C-H, st), 2974, 2950, 2874
(aliphatic C-H, st), 1733 (C=0, st), 1571 (cyclic C=C, st),
1435 (-CH;-, bend), 1335 (-CHs, bend), 899, 710 (=C-H, out-
of-plane bend). 'H-NMR(CDCl,, ppm) : 6.24-6.19 (1H, m, -
CH=),5.97-5.93 (1H, m, -CH =), 3.72 (ex0), 3.65 (endo) (3H,
s, COOCH,).

Zof-d-) Az, Febm E9 (r7-ally)palladium (tricyclo-
hexylphosphine) trifluoroacetate 2.2 mg (4.0 X 10° mol)S &
40 20 mLol o] £91% sz, DEA 250 lihium
tetrakis(pentafluorophenyl)borate * 2.5E,0 7.0 mg (8.0 X 10°
mohE 20 mL EF0) Ho E0E siglek 7 Foj) &
Ho) Pujo] we} dhepAlel] hit B g o= ¥ 5
A FHIE skoleth Sulge] Az A AHL 222
HEA (MBRAUNALS] Unilab 3454-A Glove Box) W) 4+
% 1ppm ©|3}, A4 1ppm ©o]3lel| A A|x3}5ic)

Tolerance A ¥. @3 HNB 0.71 g (4 mmol)& &%
ol 10 mLef| =231 &, 1-S8l 45 mg (0.4 mmol)S #7135}
ek A7l WA 120 mg (1 mmoly2 H7HgE ¥, &
22 1/500002] EvE 2t FEkE e HE &
|8E SO Tk, w2l Sl v
T 12% ek 60 T 24417F T A mukALE o
3 e A TEA £AL opdlE] HABR 3
wAE AL 50 T AT Axslck Wit
29 v #571E e EAE 22 s 33
et

A7l W& Poly(HNB)®] 3. ©HFA1l HNB 072 ¢
(4 mmol)#} HHg- &<l BRI 10 mLE 713 ¥, A&
ol FAL 1-548 FA 2] 30 mol% (135 mg)E H7t
g &, Al 1/500009) E0)E e 2 S0 &
ig 2| F Sohgelzt S0 Alstach GRT o

=)

o

2] vl 122 3givh Ak #9719 W81 E
719k A& 23] 8t dFE 159
vl R B2skgi) ojeidt AL BF FEH v}
oA pRgsiolon, thE FEE T2 HoR 43
Rk 60 Toll A A4 wrbaks ¥kg A71HA 05, 1,
2,4, 6,12 233 24470} vk-S- g | mLA AL
71% AFHBIA ofAlEel HAAA ES A%, &
AR AR 24A12F F<¢F 50 T AFeos d=xst
st} FT-IR ATR (cm™) : 2953, 2921, 2854 (aliphatic C-H,
st), 1467 (-CHy-, bend), 1378 (-CHs, bend).

chedgt AlEolEAle] kel ulZ Poly(HNB)2 53
kAl HNB 0.26 g (2 mmol)oll &34 5 mLE 7}5lg o)
Argol FAEA 1-FAl, 1-&8l 283 -9 dEFA)
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oy o
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2] 0, 30, 50, 70 L] 100 mol% (1-FAl: 17, 50, 84, 118,
168 mg, 1-5-8 : 22, 67, 112, 157, 224 mg, 1-H]Al : 28, 84,
140, 196, 281 mg)E EH|2 22t Hrlslgich Theks o
1/25000, 4/250009] E¥|E Zte Helws) 2lE Evileoy
04, 0.8 mLE & Aol H7kste] Bke-& A2 31t 60 C,
4A1ZE RESAIZ] SR A GBS ofAlEe] HAAA o
7 F, Ax38l poly(HNB)YE it FT-IR ATR (cm’)

2954, 2921, 2854 (aliphatic C-H, st), 1466 (-CH,-, bend), 1377
(-CHs, bend).

Ty &9 = 9& Poly(HNB)9 £%. o
A2l HNB 0.36 g (2 mmo) ¥} Hh3- 8-l E5-<1 S mL
£ 20 7He] WESE7)el vl dgteh Bjm Akl
A 1-5ElE DA 0, 10, 30, 50 mol% (0, 22, 67,
112 mgyE 727 5 7)9) ¥h3-2-7]of AH71slget. w)E A
=3k Z2E Ev 1.0, 04, 02, 0.1 mL (F=EA12] 1/10000,
1/25000, 1/50000, 1/100000 E-1])9} ol 2F 2Fu)
+ 1.0,04,0.2, 0.1 mL ($F=FA12] 2/10000, 2/25000, 2/50000,
2/100000 EH)E 1-S6l2) =FHEF gks-87)o 72 7}
stolch et F9ie} Bl S99 Evle 128 14
Ak 60 CollA 24 A7HE<t 4z 2h4 wHbAlE &
ghsle] HhE-AI7) & HA o] §E AYS) wubks]s o}
AlEo AA8] o] N P akol v EAE A
A Zc}, A2}sle] del7l poly(HNB)E 2447 E<2F 50 T
AFeBo)A HAzstgek FT-IR ATR (ecm™) : 2953, 2854
(aliphatic C-H, st), 1466 (-CHs-, bend), 1377 (-CHs, bend).

ey E2ue] x4 ukE poly(HNB-co-MES-
NB)¢] %% HNB/MES-NB2] EH]7} 2:8,4:6,6:4
a3 8129 2AE ZE F9HA (5 mmol)dl] BF
ol 10 mLE 2z A7bskqdch wek9] 1/5000, 1/10000
Z2E]3 125000 B0 Z= ZelE Sl g3 4/5000,
4/10000 L8] 4/250002) E8]E ZtE= 2lF o) £9
< FAel A7t vkg-o] A=A shgich 60 T, 24
A ZF Fok WA F ol B A F oisle] A
ZA)# poly(HNB-co-MES-NB) ZFHHE 4k FI-
IR ATR (cm™) : 2921, 2854 (aliphatic C-H, st), 1737 (C=0,
st), 1456 (-CH,-, bend), 1377 (-CH;, bend), 1260, 1194, 1166,
1043 (C-O, st).

2lF 239 =0 vl Poly(H8M2)¢) &% HNB/
MES-NB2] &%]7} 8 : 22} ¥k HNB 0.71 g (4 mmol),
MES-NB 0.15 g (1 mmol)ol] 3l 10 mLE #7}s}gich
A 125000 EvE 2 gebE Evie 2ebE &
wfe] 1 ~6ule] EH)E Zhe HE v fe 7wk
71ol ZAle) Fslgct 60 T, 24A)17F ¥k-e-3F wEA}
LB opAlEel HA F oA, Ax AL AHA poly
(H2MB) T FHAE L3t

EElY vd 77 B3 247
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1-58l 3=kl a2 Poly(H8M2)2] %3, HNB/MES-
NBS| &7} 8 : 29| FHEkA| HNB 0.71 g (4 mmol),
MES-NB 0.15 g (1 mmol)°ll &-F<ll 10 mLE 7}t gt
gl Al 1-S8e kA< 0, 90, 180, 270, 360 L
232 450 mg (0, 10, 20, 30, 40, 50 mol%)S 2zt AH7}s}
gk w=kAle] 125000, 4/250008) 012 2= 2w
+ Ful &94L T4 FLTk 60 T, 244)2F
S F, HRSE-g oflAlEe] AR 3}, AxT
A& AA poly(HSM2)E Ltk

717124, FAY] =5 FUL J&W ScientificA}2]
HP-5 A= o] A== Agilent TechnologiesAH] 6890N GC
= AREsle] SAsIE depel T Ak
22l SENS IR technology Ak} ATR 2h41A}2]3l Dura-
Sample/RTI ™7} 72 Perkin ElmerAte] spectrum GX
FT-IR ¥37}<} Varian Unity Plus 300 MHz NMR ¥3%-7)
£ AME3le] SAsg o) BAlEF S E A AR 10
mgE HPLC THF 1 mLol %9 FA}7) 993}7) (PTFE,
045 pm)E AF3}e] Fu|slgr}. F8jEl A|8E Waters
515 HPLC Pump$} Waters 2410 RI detectors- ARS8} &
Aslgic}. (24 : Polymer Lab.AF2] PLgel mixed-B <2, 7|
FE2: polystyrene, ©}5&"): Tetrahydrofuran, 3.5-% %
1.0 mL/min, X} &°F: 50 uL).

o

3. 27t 9 =&

A FA. 224 {229 HNBS} MES-NB-2 Diels-
Alder BH3-2 2 A4S ik B Aol 38 o=F
A AT TF HAHS scheme 19 Hed Tt T4
F2FEl) ] 1-Sel-g 31279k Diels-Alder Wk-8-
° % HNBE A3tk HNBE 2 S/E 5 w1 9
Eale 2 £ HNB (8%)S ¥ 5 39t} MES-
NB+ 4 YAlZEaerds 32873 A|Z2aled]
Wt HE olABH | EFE A4S Diels-Alder ¥hg-2
&3t AT MESNB 94 AdsHE 7 9wt
5 3l X 97%2) DFAIE de 5 Ytk

TSN AE. & AToA AR AojlFE S
= ZEYEA EF9) (5 -allyl)palladium(tricyclohexylphosp-
hine) trifluoroacetate®} B|FA) #o)L ZFHUZMN lithiu-
mte trakis(pentafluorophenyl)borate + 2.5E,07} A& = <)
ot e Fv| Ao R ASIGE Afde 2
A YA dx 2E S0 AV ¥ uEs 138
A kol 74 TF SVl Aol vz 4F
A ek Figure 194 Yehde vle} Zbo] Zelg &
v)9) BJZkE % trifluoroacetate= 2&] 7} 2 Ldojui= €]
=24 gE EuE AHUslgS d, tifluoroacetate”}
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© |
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Pd, Li cat.
—_——
n
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Pd, Li cat. l ‘l
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OCH; OCHj

Scheme 1. Synthetic routes to (a) Hexylnorbornene, (b) Methylester
norbornene, (c) poly(HNB) and (d) poly(HNB-co-MES-NB).
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248 Yo Aol $YL stgeh 3 PolyHNB))
A 2 7 #5UE A A4S Y 20
mol%e} 7, 1e]xn AREe]lEA) 1-28E 10 mol%
£ 47 #4135t $3A2 AAE Table 1] YER9)
ot 53] & AgdAE od2E]7] (-CO0-)dl HFt Fuls
= ¥okR] S8l stzRd, E=, o 2E7]E
e phenylether, benzaldehyde, benzoic acid, methylbenzoate,
acetophenone, benzophenone2- Fufj=2 28 ARg-slgivt A}
|3 Sl A0) ofF 2 SR 1Y AkEolEA)
£ AF ARR3LA| okod FAZ EAFY 71 (M, ¢
13000000 ©]’h7h dolytn Aozl TFA= Fujjo 2
57 7] W&o, o1F WA E] HEte Aol EA
A 1-5ES AT Arlste] zaalke] BaERE A
2] "ojm=git) Table 19 Ve B9} o] 7h2 w1 d7)
(C=0p} #aslo] g BAL WS A%, 45
Fo) 7bd A Pt 2e BN 5 opilEs
3} EAES ST A%, 5 $550] 2% o3z

i e~

Eo|H, #2887 A3E, 20043



Polymer (Korea), Vol. 28, No. 3, 2004

5

o

]
s glgirh gk oH 2]} 23 o

fle
o o rlo

;
~
<
2
s
o
C
Hir

I 2 ox
2

'~

Im N e (m
j‘g &o l"]I‘ 194 Uﬂ OZL

m r
s
o 2
AN
i)
i
c'd
Q
O
‘\1
N
® o
N
s
¥
[
i)
[}
>

- -

'E‘OOH)7P 5= P«] 7%, poly(HNB)S] =5
o. 7b7} 22, 36%, 7}3}1@7] (-C=0)9] #A%rc}
fIE% =3, El2 (O)EYE e 58S B3
| AL TR 7|7} of| ey R} Sujjel Z BHHQC%
o] A2 X ¢ 7ZAaA7] AR Al o]g]
g A QlF) FtERY] e Abo] EXfFE £
g @2 £EES Kok F3be] Ay dAAE
WY Stk & AFNA AEIE e
MES-NBE HNB#} §H7 3-F33l7|& sk

fo o |0 & N fo 2 N

Poly(HNB)2| 53¥. HNBRHS @A 2 2881, o}
ST THEANAY FEAFTE ARSI A, 1
S AIZbll g FHAESE Table 20 FEslgch £ A

o]

w3 Fexe Rl FRk Suflel od FEE
213b7] Asted ApEolEAlRl 1-SglkE DA 30 mol%

Table 1. Polymerization Results with Various Functional
Guests

Functionality tfg;;“;ﬁgﬁz) M, M, MM, ‘E};l)d
None 0 190000 930000 4.81 >99
Phenylether 20 240000 870000 3.63 72
Benzaldehyde 20 170000 620000 3.56 19
Benzoic acid 20 120000 780000 6.27 36
Methylbenzoate 20 170000 540000 3.25 22
Acetophenone 20 70000 390000 548 <2
Benzophenone 20 80000 360000 472 <2

Polymerization conditions; HNB (4 mmol), 1-Octene (0.4 mmol), Pd
cat./monomer (1/50000), Pd cat.:Li cat. (1:2) for 24h, at 60 TC.

Table 2. Polymerization Results of Poly(HNB) Depen-
ding on Reaction Time

Reaction time Yield

(t) M, M, MM, )

0.5 260000 630000 2.39 42

1 240000 630000 2.59 48

2 170000 550000 2.34 53

4 150000 570000 3.92 59

6 140000 590000 4.36 66

12 110000 620000 5.60 64

24 110000 640000 5.82 65

Polymerization conditions; HNB (0.71 g, 4 mmol), toluene (10 mL),
1-Octene (45 mg, (.4 mmol), Pd cat./monomer (1/50000), Pd cat.:Li
cai. (1:2), for 24h, at 60 C.
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E APl FAZ L FEAIe] Mg A
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Fol W& FUAEE Figure 20 ePASIEL Aol F
Az AHE AL 158 22| 1-9Al 25 poly(HNB)
o) F3tell glolA ol Sr1R4E A ot
doldks FASA B2 4 ek ol e A
o] doju= o= ZEks Fulle] HNB o] A
27 el ol Aol AW TR T
FAE st o-2HAA Aol 5A7) ZelFgos
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FepEa aEAAEeA oldey) wEew o
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WA el WA sl B Balge] ik Az
b e ik 1Al o] Abge] wlwd 21 A}
Lol 5AIE ANESE BA] o Wol Zas: ¥
o] WA= QoM 50 mol% o|Ake] AFEelEA7E A7)
Hm ARG ke JEst olse AL ¢ 5 gk
ol2fgt oA AlEolEAl 7R U3 poly(HNB)

12 —
| —®— 1-Hexene
—A~— 1-Octene
104 . —@— 1-Decene
84
&
o
3 6
2
b N
2
0 T T T T ;
10 30 50 70 90
CTA (mol%)

Figure 2. Molecular weight change of Poly(HNB) depending on
chain transfer agents (1-Hexene, 1-Octene, 1-Decene).
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2] EAEES 10000000014 20000002 228 5~ A
gk, 1000000 ©|3}EE 2A3}7] ot}

B Aol ARRE ZebE Fulle] deFed W poly
(HNB)®] S¥A%E2 Table 39 Ae3tgch 9A] 1-2
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Table 3. Polymerization Results of Poly(HNB) Depen-
ding on 1-Octene and Pd Catalyst Concentration
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E ZgE HUE AVRIEE W, 58 90% )49
TEAE 22 5 A

Poly(HNB-co-MES-NB)¢} 353, =8dl v&x}
o SA7E Fo3b7] $iste oAy AF7)7F =49
MES-NB2} HNB®| 3-FgAE $3313Ic) Table 401 Y+
P poly(HNB-co-MES-NB):= 3-FA|e] AH F3

< Yehigith MES-NBO| o] dwh} FAk&
of] ¥3xj=x] odolr ] $)3le] HEM2 (HNB:MES-NB
=8 :2 E1]), H6M4, H4AM6 L8] 3 H2M8<2] 4714 xA)
2% F%L 315, A¥Z7 MES-NBY 3HFe| &
7VERE 580 A WX BAF G TAas)
= AL #EE 5 Jgink o9k 22 FARS MES-NB
9] Pl2E]7]9) st R AkaE el Saljel] vl
o] xry gkAele] AYo|Es) FHo 84L& Fa
A7) Aje)eh 0 wzha) H2M8FF Zho] o 2~E] :E ol 80
mol%2] 242 Fehy FWlE dA9] 1/5000 £ v
27 F=e A4 FHPSNE 73 284
7} ALl A=A - B 5 ) Figure 32
=AY 1/5000 &2 b S@i7t A7k o7 24
2] poly(HNB-co-MES-NB) 'H-NMR #3324 ZAs}o|c}
FTEEFA L B9 24 £ T =4 3.63 ppm
A Yele A wer] 4 FHEa |
AL 7|E o2 AXsIEth MES-NBol|A LelU= poly
(H8M2)2] A71=l FFA| 5, MES-NB] &k A
2] 20 mol%e] ARt WHg- F, LEA E34F {2 8
mol%E x}A)3ch o} FA el MES-NB7} Z+7t 40, 60
mol% 4714 poly(HEM4)$} poly(HAM6)= g 3 A}
A8k o] 747k 14, 25 mol%nE UElgtth o] ©
277} ZeE Sl digk Seises 28] o

Contents of  Pd cat./Monomer Yield
1-Octene (%) (molimol) M M MM
1710000 Insoluble >99 Table 4. Polymerization Results of Poly(HNB-co-MES-
0 1/25000 Insoluble 9% NB) Depending on Monomer Feed ratio and Pd Cata-
1/50000 2300000 13910000 6.06 70 lyst Concentration
1/100000 2450000 13030000 5.31 42
1/10000 490000 2857000 S5.88 95 . Pd cat./Monomer Yield
0 125000 600000 3310000 555 9 Composition 1 omol) Mo M MM
1/50000 710000 3930000 5.51 75 1/5000 400000 990000 2.48 70
1/100000 870000 4270000 490 44 H8M2 1/10000 610000 1510000 2.50 59
1/10000 170000 1252000 734 97 1/25000 670000 2420000 3.64 50
30 1/25000 150000 1290000 8.50 95 1/5000 260000 600000 226 49
1/50000 200000 1180000 5.76 81 H6M4 1/10000 270000 710000 2.62 37
1/100000 429000 1340000 3.13 33 1/25000 280000 620000 2.25 17
1/10000 60000 740000 13.02 97 1/5000 130000 270000 1.99 24
50 1/25000 100000 780000 790 92 H4M6 1/10000 - - - 0
1/50000 180000 730000 409 75 1/25000 - - - 0
1/100000 250000 810000 329 52 H2M8 1/5000 - - - 0

Polymerization conditions; HNB (0.36 g, 2 mmol), toluene (5 mL), Pd
cat.:Li cat. (1:2), for 24h, at 60 C.

250 <A, wrlE

Polymerization conditions; HNB+MES-NB (5 mmol), toluene (10
mL), Pd cat.:Li cat. (1:4), for 24h, at 60 TC.

Zo|H, #2878 A3%, 20041
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Figure 3. 'H-NMR spectra of (a) poly(H4M6), (b) poly(H6M4)
and (c) poly(H8M2).
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Figure 4. IR spectra of (a) poly(HNB), (b) poly(H8M2), (c) poly
(H6M4) and (d) poly(H4M6).
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2 EAtA "elg SuiE 28A43P) He 982
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Ipe
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i glas & 5 AA
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o} 2y Exge] as AEAHe g dojuaut 5
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At A= ek
4. A&

2 d7olAe 3 xR 9] HNBSF #5718 8
3= vl ©ekA9l MESNBE P48k (n-allyl)palla-
dium(tricyclohexylphosphine) trifluoroacetate 2} #Fo]& Z
Z}9] lithiumte trakis(pentafluorophenyl)borate * 2.5EL,0S
Agske ookt 27 SEAFTE AvRgT, ¥

Table 5. Polymerization Results of Poly(H8M2) Depen-
ding on Li Cocatalyst Concentration

Li cat./Pd cat. Yield

Composition (mol/mol) M, M, MM, %)
171 210000 480000 234 29

21 190000 440000  2.26 31

3/1 320000 990000  3.13 64

HEM2 4/1 300000 1030000  3.46 68
5/1 320000 1100000 3.47 70

6/1 320000 1100000  3.38 69

Polymerization conditions; HNB+MES-NB (4 mmol), toluene (10
mL), Pd cat./monomer (1/25000), for 24h, at 60 C .

M. (x10%)
Yield (%)

0 0 20 30 40 50
1-Octene (Mol%)

Figure 5. M, and yield change of Poly(HNB-co-MES-NB)
depending on 1-octene concentration.
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