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BREEY 7 A XL BHET AERO@RTLIC K DL AEN L BR-SBESE N LI22E
FTRENC LD, BN & TR 2R COREDOIEMLNIRE L 725, FIBIFEETIXINE
TIZ, VT =D LRI RY RTTRE—DERIEZMHEL L, TNONRT NI RN B ED
BRALKFBALEDIR L Ca=— 0 A R T2 L2 LN LTE e, LnL, HEEER
EDOBNICEBIEK SN HREEITIEFITHRE TH Y . 7 7 AL — s LT EBRZ#ER L TH,
EDORFEA I FOCNELR B ROS~E B TE IR ICBRonTnD, E KU R T2 Z—0D
RS TG > LT SO A BRRS T 2 72 DI2id, o FEME OREZ 7 T A2 — G B0 h
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22 Tl BB M OFEE RIS —JEHER SR ICER Lic, 7 7 A X —KISHICE — 8 H]
BEREBEEANTHZ LT, KU b R R 522 —ORRRRISEZIEN LR S, il /e
BSOS ER TE 560 EHIffE LD,

1 ETR S AMERSBRORMBIORY B RY 7 7 AX—DHRNREZ DR A
HZONWTHEH L, mAYEBEBROLKIRY B R K7 72X —TIXEEO BN REETH
0. TIPSR OREEIC /> TWDH I A ERM LT, AU KU K7 I XX —DORME
ZIED LT A SOS OS2 1T, B — A EB SR OB ARNHEHTHH Z L &< Ru & Co »
Bk D B BIEAROGKRE X O, Zha AW S OB 2 AFRO BRI L L,

% 2 BTIE, RuCo 7 FZ b RU REEK 1 OFRBIELIENLT 5L L HIZ, Ru & 9 EER
IHRERR S50 BFES BIER 1,2, 3 IOV CHES X MkEEfeT, CV JIE, DFT 3
RV, TNEND T T AL =S OMWE % EERNCFHMI L7z, 8548 11X Ru, 7 Fo e
U KRR 4 & Co BEAZTF L USEARL ORINIC L > T, INERS AR TELZ 2R L, 9
4 g DO FFBRUNL 1% Cp** (= CsEtMey) & L7z8E(K 17, 27, 37 OHLfSS X BRAEEMT 2> &
%, Cp*~Ru RIDFEEENSER 37 MOEA 17 T TEL RABEFRALNTEY ., 5FEN5
RU TR~ ICEIRFAGIZ /D 2 LR I NIz, LeRn> T, 9 &R LionicLx
2, (RU" RU" MM 205 (RU", RU™ M) (M =Co, Rh, Ir) OBMOHMITE b LHEREN
776

¥ 3 MTIE, MK 1,2,3 LRET AR EORISERE L, TR ENIGT D EERAA T
JL R R A 1R, Co, Rh Z B TR TIXT L U BIL T2 Ru-9 a4 BT ZRAE L 7- AR HS
WBETHST0, It ZET8EARTIT Ru-Ru IS 7 V2% VR D3RG U 7= SR N 22 T\ AFAE
THZEERLNE LTz, BUEERMOZERICET2MAEZE572% DFT §tRZ21To7, 0
FERL RBRPLE T T VENLT L OREGIIIFFET REERB LN ST, 9 e RO




BUZ K> TE RU NENLFOFEMEOENBIE SN, Tk, Co DR FlikiEE & v
RTVEER KR I NT=b O LRSS,

B4 BT, BER 1,2,3 L Rev I EDORIBICDOWTIRARTZ, —#k> T > & OIS TIE,
SEHAUE Y UV VBBENE LN, TRHDY U R TIIAA EN 9 EEEE o A TH L L
H1Z Ru 2% LT 3c-2e #HAMEA (Ru-H-Si) TG LTV, FH 27 A FOYUERNH 5
METroTe, ZEEEY U RO RIMRI ALY ML TIE, HEND 9 BEEREMN Fion<
IZ L7223 v(Ru-H-Si) O @ 7 MaBlgsn/i-Z b, Co ZFTATIE Ru 7vH v
U VBN A ~OHEG N e b 85< 70D Z E MR ENTZ, Fio, Ir B E T ZEHYEE Y U AVEER L —
bR F & DSOS TIE, 246 U VSR Z A L CEEHEE Y U LSRRG on, —ky 7>
N ZREOEYs | CEB BRI INT Dk A & LT,

5 5 ECIL, BER 1 Y AfEHR Y ) U DOKFE S v T o T RO RE LT R O R R A
AT EERLNE Ln, RICHEHEIZBRET 2R A/E57-0, $5K 1,2,3 & 422l Lok
FEMIS AR Lz, TORE, $8K 2,3 L 4-va ) L ORSTIR, MO FATR R
B U DEEEP S LN, SR 1 & 43 ) EDOKRIETIE, Co RIZE R Y DURER I
TSR E DL, RIS TR, COE R DU RN SO B Y ) O U 3 BT DRk
FREE SN, Co 137 TAX =G TAELE 22-E ) VU EE MBICHBESE 591 R &
LTHEL T D b s ST,
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In the first-row transition metals, the metal-ligand interactions are weaker, and the ligand field splitting
energies are more contracted than those of the second- and third-row transition metals. These distinctive
features of the first-row transition metals would give different reactivity from the second- and third-row
transition metals. In order to extent our heterometallic polyhydrido cluster chemistry, we tried to introduce
the first row transition metals into the cluster core. In this thesis, | described the synthesis of a
heterometallic cluster containing Ru and Co, (Cp*Ru),(Cp*Co)(x-H)3(uz-H) (1), and the reactivity toward
some substrates. The differences of 1 with its congeners, (Cp*Ru)x(Cp*Rh)(u-H)s(us-H) (2) and
(Cp*Ru)2(Cp*Ir)(u-H)s(us-H) (3), are also discussed.

In chapter 1, the background of this work was described, and the purpose of this study was mentioned.

In chapter 2, the novel synthetic method for Ru,Co tetrahydride complex (1) was described. The reaction
of diruthenium complex, (Cp*Ru),(x-H)s, with mononuclear cobalt complex, Cp*Co(7°-CH,=CH,),, in
toluene at 80 °C resulted in the quantitatively formation of the heterometallic cluster 1.

In chapter 3, the reactivity of 1, 2 and 3 toward alkyne was described. The reactions of 1, 2 and 3 with
alkynes afforded the perpendicularly coordinated alkyne complexes, (Cp*Ru)x(Cp*M)(u-H),-
{us-*:7(L)-PhC=CR} (M = Co, Rh, Ir; R = Ph, Me), which were equilibrium mixture of the two
positional isomers.

In chapter 4, the reactivity of 1, 2 and 3 toward silanes was described. Complexes 1, 2, and 3 reacted
with silanes resulted in the formation us-silyl complexes, (Cp*Ru),(Cp*M)(u5-H,SiR)(1-H)s (M = Co, Rh,
Ir; R = tBu, Ph), having three-center two-electron Ru—H-Si interactions.

In chapter 5, the catalytic activity of 1 was described. Complex 1 catalyzed dehydrogenative
dimerization of 4-picoline and afforded 4,4 -dimethyl-2,2"-bipyridine in high yield. In contrast, Ru,Rh
analogue 2 and Ru,lr analogue 3 did not work efficiently for the reaction.

In chapter 6, the results of this work were summarized and experimental details were described in the

experimental section.
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