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Two-dimensional atomic layered materials have attracted much attentions because of their unique
chemical properties. In organic chemistry, a series of two dimensional nanocarbon molecules
have been synthesized and used as functional materials, however, examples of molecular-based

nanosheets consistin of  multiple »

transition metals areg quite IimitZd. [WCN(BU)ZL L gf L Hy + R;.C=CR;
Recently, we found that organosilicon + K f: ): il S Catalytic
compounds consisting of multiple Si-Si Roci R S g hydrogenation of alkenes
bonds can act as the template to 29192 RySloga~>IR; H H
assemble multiple metal species via R,Si—SiR, [ R, C—CR,
sequential insertion of low valent metal ~ ©"Zanesicon Planar Pd, cluster

species into Si-Si bonds. For instance,

treatment of cyclotetrasilane with palladium(0) precursor, [Pd(CN'Bu).]s, gave rise to the exclusive
formation of tetranuclear palladium cluster in which four palladium atoms were arranged in a
planar fashion. Similarly, a bicylic ladder polysilane, decaisopropylbicyclo [2.2.0]hexasilane, was
treated with 11/3 equiv. of [Pd(CN‘Bu).];, from which Pd4 cluster having folding nanosheet
structure was selectively obtained. It was also found that planar tetranuclear palladium cluster
showed high catalytic performance toward hydrogenation of various alkenes and alkynes,
whereas monocuiclear palladium(ll) disilyl complex as well as trinuclear palladium cluster,
[Pd(CN'Bu).]s, were not effective for catalysis.
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Figure 1. Synthesis of Pd(ll)-disilyl complex
reported by Profs. Ito, Suginome and co-

workers.
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Figure 2. Synthesis of planar tetranuclear

palladium clusters 3a and 3b.

b)  Pd@4)  Si@3)
)

Figure 3. (left) Molecular structure of 3b.
Hydrogen atoms are omitted for clarity.

(right) Side view of the core structure of 3b.
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Figure 4. Synthesis of folding Pd11
nanosheet 5 and skeletal rearrangement of
5 to afford Pd+11 nanosheet 6 induced by the

ligand substitution.
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Figure 5. Core Pd11Sie structure of Pd1
cluster 5 determined by X-ray diffraction

analysis.
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Figure 6. Structures of 1 and 6.
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Table 1. Catalytic hydrogenation of alkenes
catalyzed by 1, 3b and 6.

. H H
RZ(::C:R2 + H2 M,, \ i
(1 atm) rt., time R2C-CR;

cat.

loading time Yield
entry cat. (mol% for () alkene (%)
Pd)
1 3b 2 2 styrene >99
2 1 2 2 styrene 23
3 6 2 2 styrene <1
4 3b 0.02 18 styrene >99
5 3b 2 18 1-octene >99
0
6  3b 2 2 <, )W >99
7 3b 2 2 e P 599
8 3b 2 18 @ >99
9 3b 2 18  pH{ ph >99
10 3b 2 18 O/ 62
Ph
11 3b 2 18 E( >99
Ph
0
18
12 3b 2 Mo/\ >99
(0] Va
o]
13 3b 6 18 = 72
o]
AN

INHOFERLY, rT52F2—2 D 3 I
FRIER K FBIL R B W TR L ETHY, 77
AL —F KD S FEDMESE L THEIT 2208, X
HNZT T AL —3b Tl T AFENLDS 4 JiAD
INTUY DEN RN BAE UL BT HILE T,
I D IIEZFHNTWAZ EAVRIB ST, &5
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Figure 7. Hydrogenation of alkynes

catalyzed by 3b.
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