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The elimination and substitution reactions of the terminal ligands 1(H,0,CH;OH and pyridine)

of the triruthenium cluster in the solid state were studied mainly by thermogravimetric analysis in

nitrogen gas, vacuum, methanol vapor and pyridine vapor with various heating rates. The reaction

schemes for the solid /gas reactions were presented. It was suggested that one or two vacant sites in

the terminal positions can be formed during the elimination of the terminal methanol or water, which

may be an active site for solid /gas rections.
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Fig.1 Structure of the triruthenium cluster unit.
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RuC1 - 00 (3g) +CH:CO0Na (6g)
EtOH(75mL) + CHsCOOH {75mL
Refluxed for 3hr

green soln [RU(EtOH).]*

MeOH (40mL) +acetone (160mL)

overnight in a refrigerator

filt.

rotary evapor. to dryness

MeOH (100mL}

7n/Mg (N2 bubbling for 3hr )

filt. under N2

€0 bubbling for 3hr

rotary evapr.to 20mL

acetone {180mL)

overnight in a refrigerator

filt.

l rotary evapor. to dryness

violet powder
MeOH (20mL)
on an activated alumina column {20 cm long)
eluted with 20% MeCH in benzene
violet soln.
l rotary evapor. to dryness
violet powder
["abs. HeOH (20mL) | H.0(50ml)
l rotary evapor. to dryness

rotary evapor. to dryness

repetition of the procedure [Rus {0) {CHaC00) 6 {CO) (H20) 2)- H20
[Rus (0) {CHsCO0) & {CO} (CHsOH) 2]+ H20 €=20.71%{20. 65)
€=22.71%(calcd; 22.98%) H=3.18%(3.18)

H=3.62%{3.61)

Fig.2 Schematic diagram for synthesis of starting materials.
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Fig.3 TG curves of [RU(COXpy),l(A), [RU(COXH,0),}- T/C 300
H,0(B) and [RU(CO)MeOH),] - H,0(C) in nitrogen
stream of 50cm’/min. Fig4 TG curves of [RU(COYMeOH),]-H,O in N,(A),
RU denotes Ru;O(CH,COO)q. gaseous MeOH(B) and py(C) streams.
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Fig.5 Reaction scheme for the dimethanol-complex
[RU(CO)(MeOH),]H,0 in the solid state. RU is
represented by a triangle in the figure.
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Fig.6 TG curves of [RU(CO)MeOH),]-H,0 with heating
rates of 1C/min and 3°C/h in N,(solid line) and
in gaseous methanol (dashed line) streams.
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Fig.7 Reaction scheme for the deaqua-complex
{RU(CO)(MeOH),]H,0 in the solid state.
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Fig.8 H-NMR spectrum of [RU(CO)(H,0)(MeOH)] prepared by the solid/gas reaction and
dissolved in the from of [RU(CO)D,0),] + MeOH in D,O solution.
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