Bz C-19

HEMREMHBIEHRRRBREE

RIER : S EEEME
MEHR : 2006~2009
EEEE 18064007

ER2 248 5 H 24 BHEE

MERER (FIX) SHRERBEAOREERT & BRMOMEREE

HZiRRES (FEX) Precision Designing of Multinuclear Transition Metal Complexes

MERRE
#AK EA (SUZUKI HIROHARU)

REIEKRT - KERBEIZHER - iR

MEEHES: 30106629

IR EOE (F130) : MBI =ONLNT o AT AI T LANSRBIRESRE T T
AR =TI ER L, 2D & =Rk ALEMeT =T EORIGEFEFRICRETT 5
iz, BfeRs 7 A —EHWEGEITITSEE Y 7 A2 — ORISR~ TERE R
BESENR., ThbbAIEERRMEORICEERMBEN RN LN Z 2oL
77

IR R OHEE (F30) : Significant heterometallic effects, such as marked regioselectivity and
remarkable acceleration, were observed in the reactions of di- and trinuclear Ru-Os polyhydrido clusters

with tertiary phosphoruscompounds or ammonia.

AR ERR
(&AL 2 1)
[ERES LN [RECSES ¢ & &t

2006 4L 46, 700, 000 0 46, 700, 000
2007 4FHE 9, 800, 000 0 9, 800, 000
2008 4 9, 800, 000 0 9, 800, 000
2009 4 9, 800, 000 0 9, 800, 000
&t 76, 100, 000 0 76, 100, 000

A
BRI 5YRE - A H - SR - ML

F—U—F: ReEs 7 AL — RESRMR. KD e N PR V7 =7 A0 fHREN

1. WFZERRMEL IO 5

B A BRI TR & P ISP ZE RN T
HaL, 850 ERIR Y — RSl 23 BE %
INBEIThH-TE, ST LTZ
OIS T EAERT A ETHTEDL L
NI TWD, Tk LIEE D4 &l
P3O B 59 2 [E R B S A
THEBEEOMIEITERETHY, D L)
AL A CHEEB OB N IEE 2R LT

WBDD, 72 ERMEBAZ MR L L EEINT
Yl

2. WMEOHM

BEOITLENFRFEDONEIC, B D CThUE
L&, FNUONEEERL TFEER)
W< Z I Ko THMO e EITIL eV B
LUVMERSHEREN BT 2 2 0n3dH D, AFF
ESEIAFZEIE (1) fERIER ORBIEE DM



HEMEIEAOHIE., (2) HRERAZIED
LEFHKISOBR%. (3) MREERICXZH
HEME DARIRK, & EE/hyZ—7 v LT
BEINTHDOTH D, FFT, RKHFENITIX

%%@Ei?z&—%W%ﬂ%&LT 2Lk
DO —7 > FoH5H (1) & (2) IZTH
1 & > THFGE A HE D 7=,

3. WFED kL

AW E R IE 2D B BT BB Y
TAS =Tt g L Lk ROBERIX, ¥
?X& %ﬁwﬂi#ﬁ@é@¢u%ﬂﬁ
WS EE EFHEER ST S Z &N ATEE
HY . Lﬁ%ﬁﬁﬁ SR BT 2R
ZHZEICE-oTE&BEOREZHHIZE X
LNHENLTHD, AFEIE. LLED 3 S0
7 T AL —RERNEGE, T b LR, B
BN F 2RI b S EoD, FTRE—
DETFHIHE, RIEEHBET L LT I&
E¢m@ﬁ%ﬁ%J@$ THALMNTT D &
k% (ZTFERZN R 2150 L CARTENE
%@/ﬁ Wt%wﬂ& ELTETH LW
%f@ﬁf®%%%w§bko

4. BFSERRE

1n = = B B 4 I F $ K
(Cp*RU)3(ﬂ'H)3(3 NH)@7K${ET\ ToEe=T
OFELLBICEELT =LA ZE R
U RSP AT DER. KFESFILED LD
R ATIERILEN D DO EEAKFEE HN
ToAER IR LV RET LTz, T ORER, VT
=7 AHLASOBRERI N, TR HAKFED
FEV T v 7BRAPEZDZ ENHL M
272 o7,

H . Heterolytic
H o Activation

¢
,'KE'\ J( ¥,
YT 7% mﬁiﬁgb %{

H

Q=cpru  H

(2) Ruy, RuOs, Os, &V9 3FHDOFH ZFFD
BT NTe R R$EKRE T =Tk
F LU DORIEEFRT, B DFATIZ S 725

IR LA R IZ 0 T < RS RHED
BEZHA LT 5 L & bic, RISHREIZD
W TR LIS 59 j‘nff%%l:ﬁ L CTHEAT L
2o T DFER., Cp*RUHRUCP*E V7 = =)L
TEF LU EDOKIGTIEEERNME T &F
U U BEIRSEIRIIC AR L (Type A), = DXE

Ph Ph

HH Ph

N PhC=CPh M

—Ru<<>Ru— —_— Ru{—H/Ru + \=\ )
N &/& \H/ \ bh
6 9

IR Td D Cp*OsH,OsCp* & DR Tl, b
ToUAIL o THE SN Y 7= T
T LU DOHEEFEEDIRTE —KFEES DA
AI T Ao TUIRr s, BIRICA A~
%47»%%#%@?6(Wm8) L&
LM LTe, ZRICK L TVT =08 AR
RUVLDOWMEBEEGUDIREERE T 7 AKX —
Cp*RuH,OsCp* &V 7 == LT EF LD

/\\ __2Phoscen
\/' THF, THF.100°C. 201 °c,22h

Ph Ph
/H\ 2 3
X\H/% %\ e\
50 c 31h O HH
ss/q 11/

& TIE Type A & Type B Ofi )5 D it
DOFRTDHZ EH R L,

(3) 7 7 AZ— BN T D eBEH O
FEAAMAT L2010, 7T AX —% B
BBIZE > THAN T, ZOFRERHBBT 5 &
Ezxond TEESEDHR) ICEA L, &
HIZBEBRTCHOLNT =T LEFAIY
LA bid T N7k RY REEK
Cp*Ru(u-H),0sCp* & =#k U » BN+ D it
., AT U ABI ORI VAT
FZ b RU REHARDSOG & el LT=fkER, Y

//\ _ 14 PloMe)y (eoky POMe);
-Ru; o
[D JTHF & \/
-40 °C, 90 min

nnnnnnnnn
P(OMe);

|

—Ru—0s,

AN\
e )%’

MeO)3
WS —ﬁ

94% >99%

VEL I SOSATBRBEIC LT = v A RIT

WYiAEN, TDO%AAI T LRI TNE
52 ERHLMNI T2, U VBT

WA M OBYE X7 < OMBFRIIA Al
BTHDH, 2T At T7 =7 4
EF A I T LDORERFREET R L X — D AN
KELENTEY, Hi-ic B2 RES R
WE B L, WA BT =0 LK

FI’R:, FI’Ra
sk =[] =¥
M=Ru

RICED IAENTZ ) VENL A2 DD T =
AN B et 7:5) RN > SN VN
RICHRVIAENTZY VEALFIEA R I T A
MaBih Ly, SOICEEERET T AKX —
IZBWTIZ Y VBNL T DELY IAFIBFEN 2 D

0°C, 20 min



DENE T T AL — T ARKRIBIZHIE S LD
ZEPHALMNI LT, RGBS T AL —L
T5 2L THREENIENTRC /R . £72%
FEEIZ R ITHEST téhé L & XRloE
ENTHS L O'DFT fHEIC K VLML, 2D
b, j(fllgf&j]ﬂﬁﬁt HZEEHLNTL,
HE R RAES B R 2RE LT,

]
JRu.r—\ma Ru’H: 1.80 (av) <9

_fg
DIW J ﬂ‘||l’ J

Rul.Ru 2.4510

JR -H: 194 (av ) Os-H :.'Dia.

e
Ru ™
+0.026 J OEW

|

3 %%
AR TR 9
4) 7 rE=TIEMEALROSIC BT b B4
BRIZOWTHFETT 5 72%., Ru0s, RuOs,,
BLOOs; B2 RY ReREAERL L.
EIR L 2 ofEE, EREEA i L, RS
BOEANIL-THLRELEINIE{LERAL
M LTz, BT, ENENOEK~D =&
BUREA X VB - OB A Z A, Z IR
L7 %Ié‘ﬁ’ﬁé‘%ﬁ%“?ﬂ@ﬁﬂ?/fﬁﬁikT/
EoT ORI D HEERI T A —
H RO THE L, Eﬁ%&éﬁz@éﬁxﬁ%#%\é
BEnsZ ExHALMNT LT,

BF,
‘gf \\/I *ﬁ %OsH&s*ﬁ (BFy)

98%
R I Sp—

CH,Cl,, 40°C, 72h

excess HBF4

CH,Cl,, RT, 5min

(©F)

\t{ff Ly

7 S n-BuLi (1 equiv)
\/ \y (BF) —m ——— |
Os\ /Os -LiBF,
THF, -78°C rt
P
S.
HE \\HH 0O,(1eq.) \
A ./o
\ RUT—Ru_/ THF / MeOH = u:Ru\
H -78°C —» RT
1S =z
OS. S,

HH/ \T_|H Oy(1eq.) H7INH
\ J/ R 1,0Q1
/Ru\—H/Os\ THF / MeOH \ RUT—0s/

-78°C — RT H

\ t-BUOOH H7INH
\/ —_— 10
OS\—/OS\ THF / MeOH /Ru\—/Os\
—78°C —» RT H

5. ERFEEm L

g GF13fF) WIFnbEHRH Y,
@D  Synthesis and Structure of a Novel
Ruthenium Hydrido Bis(dihydrogen) Complex
with 1,4,7-Trimethyl-1,4,7-triazacyclononae
Ligand: A Useful Precursor for Synthesis of
Heterometallic Complexes, Shima, T.; Namura,
K.; Kameo, H.; Suzuki, H. Organometallics 2010,
29, 337-346.
®@ Arylation of a Hydrocarbyl Ligand Formed
from n-Alkane via C-H Bond Activation of
Benzene using a Triruthenium Cluster, Moriya,
M.; Tahara, A.; Takao, T.; Suzuki, H. Eur J.
Inorg. Chem. 2009, 3393-3397.
@  Synthesis of Heterometallic Trinuclear
Polyhydrido Clusters Containing Ruthenium and
Osmium and Their Electronic and Structural
Deviation from Homometallic Systems, Kameo,
H.; Shima, T.; Nakajima, Y.; Suzuki
Organometallics 2009, 28, 2535-2545.
@ Heterometallic  Trinuclear  Polyhydrido
Complexes Containing Ruthenium and a Group 9
Metal, [CpsRu;M(us-H)(e-H)s] (M = Ir or Rh;
Cp = 7°-CsMes): Synthesis, Structure, and Site
Selectivity in Reactions with Phosphines, Shima,
T.; Sugimura, Y.; Suzuki, H. Organometallics
2009, 28, 871-881.

® Drastic acceleration of phosphine/phosphite
incorporation into a tetrahydrido
ruthenium/osmium  complex, and one-way
ruthenium to osmium migration of a phosphorus
ligand, Kameo, H.; Nakajima, Y.; Suzuki
Angew. Chem. Int. Ed. 2008, 47, 10159-10162.
® Synthesis of Trinuclear Osmium Polyhydrido
Clusters [{(CsMes)Os}s(u-H)e] and
{(CsMes5)Os}s(u-H)a(uz-H), and  Comparison
with the Ruthenium Analogues, Kameo, H.;
Suzuki Organometallics 2008, 27,
4248-4253.

@ Insertion of Acetylene and Nitriles into a
Ru-C Bond of a Dicationic Triruthenium
Complex Having a s-7°-C; Ring: Formation of
Six-Membered Ruthenacycles on a Triruthenium
Core, Takao, T.; Moriya, M.; Suzuki
Organometallics 2008, 27, 1044-1054.
Introduction of a Methoxy Group into a
Hydrocarbyl Ligand Derived from a Linear
Alkane on a Triruthenium Cluster via Chemical
Oxidation, Takao, T.; Moriya, M.; Suzuki
Organometallics 2008, 27, 18-20.

©@ Reaction of a Heterobimetallic Polyhydrido
Cluster, [Cp*Ru(z-H),0sCp*] (Cp* = 7°-CsMes),
with Diphenylacetylene. Regioselective C-H
Bond Activation at the Osmium Center, Shima,
T.; Ichikawa, T.; Suzuki, H. Organometallics
2007, 26, 6329-6337.




Hydrogenation of a Trinuclear us-Imido
Complex of Ruthenium: Homolytic or
Heterolytic H-H Bond Cleavage?, Kameo, H.;
Nakajima, Y.; Suzuki, H. Eur. J. Inorg. Chem.
2007, 1793-1798.

@ Ruthenium Polyhydrido Clusters Having a
Bridging  Alkylzinc  Group,  [(#°-CsMes)
Ru(u-H)]s(us-ZnR), (15-H)z.,  and  [(17°-CsMes)
Rulz(-ZnR),(1-H)4., (R = Me and Et; n = 1 and
2), Ohashi, M.; Matsubara, K.; Suzuki, H.
Organometallics 2007, 26, 2330-2339.

@  Synthesis and Structure of Cationic
Triruthenium  Complexes  Containing  an
Oxametallacycle; Reversible Carbon-Oxygen
Bond Formation and Scission on an
Electron-Deficient Triruthenium Plane, Moriya,
M.; Takao, T,; Suzuki, H. Organometallics 2007,
26, 1650-1657.

@ Redox-induced Reversible Rearrangement of
a Dimetalloallyl Ligand on the Trinuclear Cluster
of Ruthenium. Mechanistic Aspects of Formation
of the Face-capping -C; Ring on the
Triruthenium Plane, Takao, T.; Moriya, M
Suzuki H. Organometallics 2007, 26,
1349-1360.

(£ (FH381F)
O BBEBEY 7 AX —USEHOWMEL 7 7
22 —=OSDOFE, gARTIR, % 104 [Alfiffk
e (2009.9.30, 4G09, ERFAY:, TRFHH
i)
@ NITHrwv o E R T
HNT =0 LRI R FEEDOER & X
&, ANE, RIZEE, SRTEIR, 55 59 [HIgh
bF3ER2 (2009.9.26, 2Da-08, i K 27)
@ Synthesis and Properties of Ruthenium
Polyhydrido Complexes Having Two RupH,4
Moieties Linked by Flexible Carbon Chains,
Yanagi, T.; Oishi, M.; Suzuki, H. %5 56 [A] 7
&I LR 2 (2009.9.10, P2B13, [AlGHK
)
@ WMEgLT =vLRTERNY FEERK
(CpRU),(Cp*RU)@mHem (0=0, 1,2, 3, 4, m = 1,
0,1,2) OEBTHIME O, BEE LARE
I, R, LIRS, BRAIA T, SaARTIR,
HAMLES % 89 MIFRFHES (2009.3.29,
3K4-02, HAKZ)
® FFEHERT RTAF N IaXr By
T VRN TF 2 AT S UL T = LR
NV xR VRO GRK, ST, KA,
gARTIR, HAMLER F 89 MEFFR
(2009.3.29, 3K4-04, HAKZ)
©® Reaction of Ru-Os Heterobimetallic Complex
(CsMes)Os(u-H)4Ru(CsMes) with tert-Phosphine,
Kameo, H.; Suzuki, H., The 23th International
Conference on Organometallic ~ Chemistry
(2008.7.17, P614, Rennes)

@ Activation of Nitrogen-Hydrogen Bonds of
Ammonia Induced by Trinuclear Polyhydrido
Clusters Containing Ruthenium and Osmium,
Kameo, H.; Nakajima, Y.; Suzuki, H., % 55 [A]
HHEE BT RRES (2009.9.29, 02-13, KFK
ST RF)

RusM BH#AZHTH5AEAR) e RY K2
T AL —DERKLEE, BAET, ®RERE,
AR, HAFS % 88 MIARFER
(2008.3.28, 3E8-08, Z#KF)

QO NTZULEFRAITLEFGL T b
7t FU FEEEREEIRR R T ¢ 2 & DG
[ZkB T2 RECBAR, BARE, WANIE,
HAMLE S % 88 MIKRFHES (2008.3.27,
2E8-49, SN HKF)

Cleavage of N-H Bonds of Ammonia Induced
by Polyhydrido Clusters, Kameo, H.; Nakajima,
Y.; Suzuki, H., The 14™ IUPAC International
Symposium on  Organometallic ~ Chemistry
Directed Towards Organic Synthesis (2007.8.3,
P103, )

O 6 EEBSRLLNT =U LGl RiEe
B2 T A8 — ETORILKFE~DERELE
A, HIFI, PHEE—, gaARTIR, % 100
[EIfilhEatRm ey (2007.9.19, 3131, AbifEiE K7*%)
@ Reaction of Tetra-nuclear Polyhydrido
Complexes of Ruthenium with Molecular
Oxygen: Mono- or Dioxygenation?, Kameo, H.;
OhKki, Y.; Suzuki, H., % 54 v B4 BALS5
F4> (2007.10.28, PA234, JE B REF)

(1FH> 26 1)
6. WFIEhR

(D) WrgEfEs
#5K iR (SUZUKT HIROHARU)
FOR TR - RFGeE T2 R} - 2%
W&« 30106629

(2) g sy
=R {28 (TAKAO TOSHIRO)
WO T3ERT - KPR - BET 2058 RE - e
iz
s 00313346

(3) HHETFEA
L



