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BB T AL IS TFRICEROERBIRF2EATWD T, REOZLARMNLE TRV AR THY, HX
SEARCIRERT D 2 AR E 2 BB TE D AREZMO TV D, HiZ, ETREORR D &BR T 22
BOETT TAX—EE LA TIE, SBRICAE L 2 0MIC L > TEBRICHICE A « SRR B
FEREND. RS ORFEZEBE DR Y AL BRI T D EALO TR OHIES, HE &2 IG5 B E %
RHEORJE D b, &F7 TAZ—2HWERISHEEZED D LT, KGHORGHEEZHIET L Z &%
HETHD. AFETIE, SBEOBEBORICHGHICHEL T 2 8GNV PEbr U SCFFERLAL T OE W K o THEEGY:
IR SN D RAFMEATMT 2720, FEOLSBICE > THR SN A SZIRAEM FRSHAICE B L. 5%
LRARABN T T A X —DOAMIEEMSL L, T OO, EIRE, RIGHICET2mRE255 2 L&
LC, IREEN T ROBAPERSIGSEHI RIETHBEZH LT L2 HME L.

%1 TFH) ik, KU ERY RZ I 2Z =0 EZOBETIRERIEICOWD TR LZ. SIS0 R
PEZHET 5 2 L OBEEMEICOW TR, & HICEZIESEAL SR Z H W QREENL TR B EERIS S K
FT R TMET S 2 L OEHE AR,

%2 % ICn HEGOHBALT =V ARt R FEERBIOE FY F7 24 —0&EK] T, SEESENL
TRIGEAR O ARRIBE AL 225, 1,47- 8 AFN147- N T 71 )5 (Cn¥) & RN T &35 HgL
T=U LN ZE KU REEKR [Cn*RuHH,),]" 5) BLY, £ 147- NV T7H 7 v/ F v (Cn) FHEK
[CnRuH(H,),]" (4) DA DN TPz, Cn BN FOBFELOKERTFN T 0T 0 v 7 2WEEHTHZ Lk
> TERFDAIC/HIWT B2, Cn* IZHAT Cn OB TGN KT 52 L% NBO FEICL > THL2
WZL72. 50, $5K 4 OBKED v 7V U IR L > THBAT =7 L85KZ AR LTz, ZHUZx LT, &
5 ZRIBA L LIEBAICIE TR T =7 MEEEPE O, Cn BN FOBEBILEZZEIEHZ LT, Bohd
7 T AR —DOHNET DT LR LN o T

% 3 T [Cn¥/Cp* RAEN A RB MNNT =7 AOSBIZHERT 2 RGO Tk, EN0OBE g
DEIZE > THRISHICH RSN D REMEOFEZ BE L, Cn* BELO Cp* B FE2Eat LT =U LK)
t KU FEEK Cn*Ru(u-H);RuCp* (11) % 7=, IBABNLTROEANZL > TEBMIZOBRELTWDHZ L%
NBO #HEICE - THOLMIZ L. 561, B RY FENLFE Co* IOAT =7 MIEEE L CHLE L, RFEUNL
FDEAIREE DAL > TRISHIZE AW - STRN 2B GENRAET D Z E2HRA L7z, 85k 11 & bk
FORIETIE, HIRFEETFT TE AR/ ~— MEK Cn*Ru(u-«': «'-0,CH),(1-H)RuCp* (15) N EBMIE LT,
S5, $BR 11 L —BLREBEBLOTF LU DORIGIZE - T, BEIXLER Cn* BALTFAS, Cn*/Cp* IRABNL
FRTEBEZITTEE LS4, 2 DOSFRPLICEBEN T 52 L2 LN L.

% 4 T [Co*/ R AT 4 ARBENLA R & T2 TGS OfEEHIE & ERMIEEsE oM <, BN
WAL DR FHEOREZ B L, EF0 « SSERMEEORENES AR A7 4 VHAZBEALT Cn¥/ARA7 4 VR
AN LN T =0 DR E G LT, BT A PEUZ B KU REER [Cn*Ru,Hs(PR3),]" D& T 2bH
ZP-Ru-P NAEAT 4 VENLFITIE U TEIL L, ®FRR A A7 0 VWSS, A E B Y Re&k
[Cn*Ru(u-H);Ru(H),(PR3),]" (23) 28, FERITRZR Vtert-7 F NN A F VIR AT 4 & AWTZEA IS FRBRN %
& AT2 [Co*Ru(r7-Hy)(1-H),RuH(P'Bu,Me),] " (24) 23557z, 8K 23 BL 24 [FRIBT 1 [IEOEFR LG
L, ZHEK [Cn*Ru(N,)(w-H),RuHP,]" (26) % 5 -z 7-. $HK 23 & “ELIRFE OIS T, ZF(LRFEN Ru-H F
AFEAL, £/ AL~ — MEE [Cn*Ru(-«': &'-0,CH)(u-H),Ru(7-H,)(PR3),] " (29) &SN 7=, ZHUTH LT,
PR 23 DT T R ARIC L o THE BN D HESEA Cn*Ru(u-H)RuHP, (25) & R LREFEDORISTIE, Mtk
FD C=0 HENGW S, £/ IRV EEER [Cn*Ru(CO)(w-H),RuHP,]" (30) AR L7z,

%5 ' R T, BEORREE L DT,
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Transition-metal cluster complexes often exhibit specific reactivity based on the cooperative behavior of adjacent metallic
centers. Especially, steric and electronic anisotropy in the multimetallic reaction site is a subject of special interest in the
reaction chemistry of cluster complex. However, there is few example of the synthesis and reaction chemistry of
homometallic mixed-ligand polyhydrido complex. The influence of the mixed-ligand system on the polyhydrido complex
remains unclear. In this context, 1 synthesized diruthenium polyhydrido complexes supported by
1,4,7-trimethyl-1,4,7-triazacyclononane (Cn*) and CsMes (Cp*) or bulky phosphine ligands as new series of homometallic
mixed-ligand polyhydrido complexes. To reveal the influence of the mixed-ligand system on the polyhydrido cluster, I
investigated structures and reactivities of these complexes.

In chapter 1, the background and the purpose of this work were described.

In chapter 2, I synthesized monoruthenium pentahydrido complex [Cn*RuH(H,),]” (5) as a precursor of mixed-ligand
complexes. The electronic property of 5 was compared with that of [CnRuH(H,),]" (4). Furthermore, tetraruthenium complex
[(CnRu),Hg]*" and diruthenium complex [(Cn*Ru),H;]*" were synthesized.

In chapter 3, to evaluate the influence of the mixed-ligand system, Cn*Ru(x-H)RuCp* 11 was synthesized. The complex 11
reacted with CO, to produce Cn*Ru(u-x": K'-O,CH),(1~H)RuCp* (15), quantitatively. Furthermore, unusual C-H bond
cleavage of Cn* ligand occurred smoothly, on Cn*/Cp* mixed-ligand system.

In chapter 4, to enable the tuning of the steric and electronic anisotropy between metals, Cn*/phosphine-type mixed-ligand
complexes were synthesized. The structure of diruthenium pentahydrido complex [Cn*Ru,Hs(PR;),]" was dependent on
phosphine ligands. When symmetrical PCy;, PCyp; or P'Pry; were used, classical [Cn*Ru(z~H);Ru(H),(PR3),]" (23) were
obtained. On the other hand, non-classical [Cn"‘Ru(772-Hz)(y-H)zRuH(P’BuzMe)z]+ (24) was obtained, when P'Bu,Me was
used. The complex 23 and 24 reacted with N, to produce [Cn*Ru(N,)(z-H),RuHP,]" (26). The complex 23 reacted with CO,
to produce [Cn*Ru(u-«':x'-O,CH)(u-H),Ru(77-H,)(PR5),]" (29). On the other hand, neutral Cn*Ru(u-H);RuHP, (25)
reacted with CO, to produce [Cn*Ru(CO)(x~H),RuHP,]" (30) as a result of C=0 bond cleavage.

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