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AGwE, BB DBk AR T A% EER SRR, 1,3-7 X VU OENAREIREY IR E
B0, PR 13- XV LR OEBEASINZA LT 4 T ) ~v—E OILEAITHHER
ThHHZEZHALMNILELDTH S,

F1E [Fiml T, R 7 X402 OMBERHEESCEMNEA A D= A LB LN, ZETIZ
ERINTWD 13- % VT ONRERIRIY 72 B AR & RERR O EZ L L. RO B 1
R

Fom N3-TH T ) VRV RAAEOIESKIE] T, B LTEE Y VB
ERT D= FEEROBREITOD, ERLERAWE 13-7 2V b VLRV BX O
PEEREAZGET D VAL BHEDKBEERICERF Lz, EEY D UVENFE2HET 5=y
JVEEIR NiBra(bpy) & BHET L =7 AL L TCAF LT VEFT 2 (MAO) A LA Dt - filtfit %
F13-TH V2 VAN DT XA LEEZGEEI L, 13-TF b ) LARLR
Y OfAR EZFE CHAEAHROKESGRE 5 270, €/ v —OHARIZG U THREAK
DAL ARETH Y | 1,3-7 2 PV AHROEIENm WS (NB 2=y b < 26%) (ZI34
AJVIRIZDS . VAR R RO EIG D EmWIGAEWNB 2= kb > 26 %)IZIZEEIROR Y ~—7
HFohlc, —hH, e FexTvEOMABRAENRTEY Y P UBRMNFE AT 5=y 7 VEER
NiBra(dhbp) & AHET /L X =0 L&A DR TAERIT 13- 72V & ) VR R L DI
BEGIERILEZT TR, 13-7F VTl 52 LRIV R L 2-A X ) —/L(NBM) & DILES
Bt AT > 123581215 NBM 23 1.2 mol%E A S /- EA K E 5 2 72, Z 1L NiBra(bpy) S {4A 743
MPEEREE A AT 5 ) VAL R EHE ORBERIIIEEEZ RS o fc 2 & EXHRINTH - 72,
F ) v —DHEIARHLIE L TRY 72 P o NBM OBARZHEARETHY . AT 1.9
mol% BN SN LESERBGEONL Z L EPLNE Lz,

HI3E (Ve Faxo et ) PUBMFE2AT 5 %EMERS RIS RMIEE W2 oo
Al Tk, MEEOMAAENT-E Y DUEN FEAET LAV N, =y b, Bk T Y
LSRRG L., FNoEHWE 13- X Vo 0BEE AR LT, il LT, B ReX
VEPHAA TN E VY U UENL 2 T 5 230 MR CoCly(dhbp) & MAO % FilA G o7z
fERIZ LD 13- X2 OEATIE, cis-14-RY 722N ELIL, ZRETHHILTY
5 ERJERNL T A2 AT D 290 MEEA/MAO AR L bEWEATEA R TZ ERH LM




mole, ST oMo Y UM FE2FT D a0 MERE MAO &G oE T il iR
IZOWTCHEATEEZ T 5 & CoCl(dhbp)iE 10 fFLL EmWEAIEEZ R Lz, SOICHKT
N2 =0 AEOMAEDEICOVWTHIRELZEZA WThOAKT VI =y LA HNThH,
CoClx(dhbp)ix CoCl(bpy) &L ¥V HEHATEMNF, B OHNDHARY 74 P U OSARDBIRME S
ZEEHONE LT, INHORERKLY B FHRICE ReX K252 808, 74V
(2R D FRE O B ATEIEN EOBIZ/Re > TV D EBEZBND, SHIC= v 7 ASERIZEBW T,
t ReX EOMAAEN- Y Y ¥ VBN T % T 5 NiBra(dhbp)/MAO DR, *HET 5
B U URIBEA/MAO IR LD L T X U OESICEEETHL Z EEHLMNE L, —
FHTHEOLNDLRY TE T ORI 4 TUTTHY ., 2,90 MER/MAO il %% Hui-
BRI TE2S TORY =M Gohb 2 & EXIRITH o7z,

FATES- ) VRNV R U 2-AFNNT I VBRI LT =y ZFOVBERIZ K D iso-1,2-7R ) 74 v
VOBRES] Tl 5-/ VRV R2-AF LT I U (NBAVFIE R, = v 7 LB L= L b
R ZEH W2 13-7 2 P OEEG E R LT, = v 7 L8R NiBra(dhbp), MAO 35 JXUVNBA #
MAGDOETMEEREHNT 13- XV OEAEET 56, ERAY ~—3TE AL 1,2-
R THE I TRERESITEY , SSEHAWEIISERICT A V27 Fy ZIHil s g Z & &2
HvE Lz (mm > 99%., - F g i) . Z4UE NiBra(dhbp) & MAO % fHAA B 7= flIBER 23 | cis-1,4-
RV TR H B2 52 8RB TH -7, SERDORIAIZ DWW TIHAE L7 & Z A, NiBry(bpy)
K> CoCly(dhbp)$tifk & MAO 35 L TUYNBA Z A DO TR Tl cis-1,4-R ) 7 X P U B3G5
N7z, NBA OfH Y IZ, NBA ([ZIWEEDT 2 v ) ~— 2 lAS bR >\ T T2 Y
TUEAEBRN LG E, cis-1,4-R ) 72 U EL A0, BENEITETRY =055
NN EWVWSIFERTH -T2, T 5 DRERIX, NiBra(dhbp), NBA, MAO #HAGHHE 7= =k
FRBERN, 1,2-R ) 72 P2 OBEBICRREENT 2 2 L 2BW®T 5, E6I2 12MEOHIAIT
=y IR D MAO R°7 X U OfEIABHIZ Lo THlfI S Z & b6 E LT,

S E RG] Tk, KR COESEZBRE L GRAT-,
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In this thesis, the 1,3-butadiene polymerization and copolymerization catalyzed by late-transition metal
complexes having bipyridine structure as a ligand were presented. The stereoselective polymerization and
copolymerization of 1,3-butadiene with norbornene having polar groups were achieved.

In chapter 1, transition metal catalysts for the stereoselective polymerization of 1,3-butadiene were
summarized, and the purpose of this thesis was described.

In chapter 2, the copolymerization of 1,3-butadiene and norbornene derivatives catalyzed by nickel
complexes containing bipyridine derivatives as ligands was estimated. The bipyridine nickel complexes
catalyzed the copolymerization of 1,3-butadiene and norbornene in the presence of methylaluminoxane
(MAO). Affording copolymer showed from oily to solid feature dependent on incorporation feed ratio of
1,3-butadiene unit and norbornene unit. The bipyridine nickel complex having hydroxyl groups catalyzed
the copolymerization of 1,3-butadiene and not only norbornene but also 5-norbornene-2-methanol,
affording copolymers contained NBM unit up to 1.9 mol%.

In chapter 3, the polymerization of 1,3-butadiene catalyzed by late-transtion metal complexes having
bipyridine ligands with polar groups was discussed. The bipyridine cobalt complex bearing hydroxyl
groups in the presence of MAO produced polybutadiene, and showed higher catalyst activity and
stereo-selectivity than other bipyridine cobalt complexes. Nickel complexes having hydroxyl bipyridine
ligand for the polymerization of 1,3-butadiene showed similar trend. This result meant that hydroxyl
groups in bipyridine ligand showed the key role in the effect of higher catalyst activity.

In chapter 4, the synthesis of iso-1,2-polybutadiene used three-component catalytic system was
presented. Three-component catalytic system consisting of nickel complex, MAO, and
S5-norbornene-2-methylamine  (NBA) for the polymerization of 1,3-butadiene produced
iso-1,2-polybutadiene. This result is in contrast to that nickel catalyst system without NBA afforded
cis-1,4-polybutadiene. 1,2-Butadiene unit ratio of the obtained polymer was dependent on feed ratio of
MAO and NBA to nickel complex.

In chapter 5, the results of this thesis were summarized.
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