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Synthesis and Reactivity of Diruthenium Complexes Containing a Bridging Tin Ligand
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i _Bimetallic complexes containing ruthenium and tin are of great scientific
interest because of their potential application as new homogeneous catalysts and as molecular models of

industrially important heterogeneous Ru-Sn catalysts. In this research, a novel method for the
introduction of a stannylene unit (SnX2) into a coordinatively unsaturated diruthenium has been developed

and used to synthesize a series of diruthenium complexes containing a bimetallic Ru2Sn _core structure.
Catalytic activity as well as some interesting stoichiometric reactivity of the resulting Ru2Sn complexes

have been revealed.
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Table 1
©/\/ 1mol% Ru,Sn cat X
THF,100°C, 1 h
catalyst yield (%) E/Z
[(Cp*Ru)y(u-NPh)(u-SnPhy)] (7) 34 79: 21
[(Cp*Ru)s(u-NPh)(u-Sn(OAc),)] (6) 99 99:1
[(Cp*Ru)o(u-NPh)(u-SnCly)] (9) 7 90:10
[(Cp*Ru)2(u-NPh)(u-Sn(pin),)] 4 95:5
[(Cp*Ru)o(u-NPh)(u-Sn(Ts,en))] (11) 8 98:2
[(Cp*Ru)y(u-NPh)(u-SnMe,)] (12) 26 82:18
[(Cp*Ru)s(u-NPh)(u-CHy)] (1) 24 75:25




6 E/Z
1
6
p_
C-H
5
Me
ﬁro OOAc
Ph N ph N
/ Cp* Ru—Ru Cp* \
oﬂ\ Q—«
) \ OAC O\ OAc
, S
N Ph)\/\ A
RU\_/RUCD* RU\—/RUCP
cp*’ N Cp* N
Bh Ph
Me
\ HO \O‘ ‘\OAC/
ph e P
RU —RuCp*
J N/
cp’ N
Ph
Sn-Sn
2 3
14 4
2 3
Ru
2 Ru
3
Sn-Sn
3 4

13 "Bu,NBH,

Ru 14

m\ SCI .
Sn Sn
o L. BuNIBH) R//\;\'C
p*Ru RuCp* p*Ru uCp
N THF >~

HON HTN
H/ “Ph H/ Ph
13 14

1
14 68% NMR
X

H P —|(0Tf)2

\
o o \R/_\R
g AGOTE e \ / NCMe
Cp*Ru RluCp* <_472> """

/ // Cp,Co c N 1

Sn
N MeCN NCMe
7 H, 1atm
H Ph ’ /}{LJ/—\RU
14 Cp* \N/ \Cp*
H/ B
15
14 Sn
Sn
14  AgOTT
14 1 AgQOTF
THF
Sn
Sn1Sn
4 Ru
[{(Cp*Ru),(u -NHPh) (MeCN),},( -1 *:
nt:n*:n*-Sn,CL)][0TF], (15) 82%

« )



15 NMR X

15

14

2

(1) S. Takemoto, J. Ohata, K. Umetani, M.
Yamaguchi, H. Matsuzaka

"A Diruthenium p-Carbido Complex That
Shows Singlet-Carbene-like Reactivity"

J. Am. Chem. Soc. 2014, 136, 15889-92.
(doi: 10.1021/ja509364d)

(2) S. Takemoto, J. Ohata, K. Umetani, M.
Yamaguchi, H. Matsuzaka

"Synthesis and N-H Reductive Elimination
Study of Dinuclear Ruthenium Imido
Dihydride Complexes"

J. Am. Chem. Soc. 2012, 134, 17027-35.
(doi: 10.1021/j23005682)

eY)

2014
§2)
Sn-Sn

2013

€)

2012

®)
"Ru2Sn

59
2012

eY)

94

3 27
63
11 3
9 12
2 Ru
93
3 25
Rua2Sn
62
9 22
9 14

TAKEMOTO SHIN

20347511



