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Development and application of linear linking methods of multinucleaer complexes
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Cyanamide ions are soft and sterically less demanding anions and act as versatile
bridging ligands with a variety of coordination modes. This study aimed at development of novel cluster
core expansion reactions of cyanamido-bridged small clusters to construct clusters with three-dimensional
higher-order structures. The novel findings obtained in this study include (1) core expansion reaction of
dinuclear ruthenium complex by linking terminal nitrogen atoms of cyanamido ligands, (2) observation of
reversible coordination mode change between N,N- and N,N"-cyanamido ligands, and (3) cluster core
transformation reactions from a tetranuclear palladium complex to tri- and pentanuclear clusters.
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Figure 1. Molecular Structure of 2.

2
2 075 [(7°-CsMeg)RuCly]
2
[{(7°-CeMeg)Ru}, {(113-NCN-N,N,N")(17’-
C6MC6)RUC12}2] (5) 5
Na,NCN 2
2 5

[Cp*Ir(us-NCN-N,N)1,
[(Cp*Ir)z(ﬂ3-NCN-MNN;)z)(IGC*Clg)z]
¢ 2

100 °C

[(17°-CsMeg)Ru(13-NCN-N,N,N'); {(1°-CsMeg)Ru
}3(1-NCN-N,N,N)]  (6)
[Cp*Ir(13-NCN-N,N)],
[Cp*Ir(1-NCN-N,N,N)],
2b)

C6MC6 (:p’l<

4-1-2.

2 1 dppm 0.5
[{(n°-CsMeg)Ru(1-NCN-N,N) }»(1,-dppm)]
(2-dppm) 98% X

2dppm NCN

IR 2019 cm'

VNCN

2020 cm' VNCN

2-dppm

2-dppm
[(7°-C¢Meg)RuCl,],  NaNCNH dppm
1 (Scheme
2)
2:dppm
(Sephadex LH-20)

[[{(n*-CeMes)Ru(1,-NCN-

N,N)}2(£2-dppm) LCH, J(C), (7) 7

IR 2033 cm ' 2-dppm 14
cmfl VNCN
'H NMR 54.76 N—-CH,-N

7

X (Figure
NCN N-C
1.221(10), 1.239(10) A
'le-N,N- 2

2) CH,

Ru
NCN 1.280(10), 1.190(11) A

2-dppm

2 CH)(],

CH,Cl,

dppm

Scheme 2

C\I ¢]] '@
R CRu
vle \
Cl

N
NaNCNH (4 equiv) Ph,P &
dppm (1 equiv) |
—_— -

MeOH, r.t.
2-dppm, 32% yield

2 o

Ph,P~Ry

th/P / \ _c=N
Ru\ c=No _N N
s N’pph2 c—N= N\ /

Pho,P=~Ry

TN
N=C N/ Ha
Ru
/& 7, 44% yield ﬁ

Figure 2. Molecular Structure of 7.
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