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Synthesis. Crystal Structure and Electrochemical Properties of

Complex [Ru; (un—0,CCH;), (H,0),] PF;
YAN Sheng—hu, JIANG Dong—ming, ZHANG Yao, LIU Jian—wu, SHEN Jie—fa
(Institute of Chemical Design and Research, Changzhou University, Changzhou 213164, China)

Abstract: The title compound, [Ru, (p—0O,CCH;), (H,0),] PF,;, was prepared by treating Ru, (O,
CCH;),Cl with methanol aqueous solution at the presence of Ag, SO, and NH, PF; through coordinating
process. The compound was characterized by elemental analysis, IR spectra, cyclic voltammetry and X—
ray single crystal structure analysis. The result reveals that the compound crystallizes in the monoclinic
system with space group at C2/c, anda =1.9523 (9) nm, b6 =1.2830 (6) nm, ¢ =0.846 8 (4) nm,
£=93.11 (10) "and Z = 4. Thermogravimetric analysis was carried out to study the mechanism of ther-
mal decomposition of the complex. The electrochemical property of ruthenium complex were studied by
means of cyclic voltametry, the results show that electron transfer between Ru (IID and Ru (IID) in elec-
trolysis is quasi—reversible process.
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Table 1 Crystal and structure refinement data for the complex

Formula
Formula weight
Crystal color

Crystal size/mm

Ru,013Cs H22 PFg
673. 37
red
0.160.20X0.23

Crystal system Monoclinic

Space group C2/c
Scan type d—w
a/nm 1. 952 3 (9)
b/nm 1.283 0 (6)
¢/nm 0.846 8 (4)
8/ 93.11 (10
Volume/nm?® 2.118 (17)
VA 4
Dek/ (g *em™) 2. 112
p 1. 610

296 (2)
—22/23, —12/15, —9/10

Temperature / K

Index ranges (h, k, D

F (000) 1324
Unique reflections 1610

0 range for data collection/ (%) 3.02—30.3
Reflections collected 5755

Independent reflections (R ) 1840 (0.020 7)
Observed reflections (I>ns (1) ) 1670
Data/restraints/parameters 1 840/57/162
Rio Ry [I> 25 (D ] 0.039 4, 0.153 8
Ri., R: (all data) 0.042 6, 0.160 0
Goodness— of —fit on F? 1. 045
Max. peak/ (e * nm *) 2 205

Min. peak/ (e * nm %) —1 225
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Table 2 Selected bond lengths (nm) and angles (°) for the complex

Ru (1) — Ru (1) 0.226 0 (7)
Ru (1) —0O (D 0.2019 (4
Ru (1) —0O (2) 0.203 4 (3)
Ru (1) —0O (3 0.2009 (4)
Ru (1) —0O b 0.2017 (3)
Ru (1) —0O (5 0.228 3 (1)
Ru (1) —Ru (1) —0O (D) 89.79 (10)
Ru (1) —Ru (1) —0 (2) 89.26 (9)
Ru (1) —Ru (1) —0O (3) 88.97 (10)
Ru (1) —Ru (1) —0O (1 90. 30 (10)
Ru (1) —Ru (1) —0O (5) 174.60 (11
O (1) —Ru (1) — O (2) 178.05 (14)
O (1) —Ru (1) —0O 3) 90. 00 (15)
O (1) —Ru (1) — O D 88. 44 (15)
O (1) —Ru (1) —0O (5 92.75 (16)
Ru (1) —0O (1) —C (2 119.4 (3)
Ru (1) —0O (2) —C (2) 119.1 (3)
Ru (1) —0O (3) —C (4D 120. 2 (3)
Ru (1) —O0 (4) —C (D 118.2 (3)
O (1) —C 1 — 0 @ 123.1 (5)
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Fig. 1 Molecular structure of the compound, free water mole-

cules are omitted for clarity
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Fig. 2 Molecular crystal cell packing of the compound
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Fig. 3 DSC—TGA curves of the complex
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Fig. 4 Cyclic voltammetry of the compound in aqueous solution

3 & it

BT RAE T — PR AR E 1 . W MR
TRREMER A, HRT A0 A #L
B, BRI S R 2B A W R PR 25 B AN
K. BEDHITERRZE B/R Ru (ID /Ru (11D
(1) H, 5 B8 1 — % ] 30 1) S A 0 i 0

S % Uk

[1] Manuel A S Aquino. Recent developments in the synthesis and
properties of diruthenium tetracarboxylates [J]. Coordination
Chemistry Reviews, 2004, 248 (11): 1025—1045.

[2] Manuel A S Aquino. Diruthenium and diosmium tetracarboxy-
lates synthesis, physical pro— pertyes and applications []J].
Coordination Chemistry Reviews, 1998, 170:. 142—144.

[3] Manuel A S Aquino. Crystal structures and physico— chemical

properties of a series of [Ruz (O, CCH3),L,] (PFs) adducts
(L=H, 0O, DMF, DMSO)
1997, 256 (2). 243—252.

[J]. Inorganica Chimaca Acta,

[4] G V amvounis , ] F Caplan, Cameron T S. Synthesis, struc-
ture and electrochemistry of nitrogen base Adducts of tetraace-
tato diruthenium (II, III): Dependence of redox potential and
Ru—Ru bond lengthon axial ligand donor strength [J]. Inor-
ganica Chim Acta, 2000, 304; 87— 098,

[5] Heather J Gilfoy, Katherine N, Robertson T. et al. Synthesis
and structure of the first sulfur—donor adduct of a diruthenium
tetracarboxylate [ J]. Inorganica Chimica Acta, 2002, 331:
330—335.

(6] kg, Wakar, AR, % [Ru (p—0:CCHy)y (L) ]
PFs (L=H:0, MeOH) MG, RAE Kbz tEpt [J]. 1T
TR, 2009, 21 (1) 57—59.

[7] Mitchell R W, Spencer A, Wilkinson G. Carboxylato— triphe-
nylphosphine complexes of ruthenium, cationic triphenylphos-
phine complexes derived from them, and their behavior as hom-
ogeneous hydrogenation catalysts for alkenes [J]. Chem Soc,
Dalton Trans, 1973 (8): 846—3854.

[8] Bino A, Cotton F A. Felthonse T R, Structural studies of some
multiply bonded diruthenium tetracarboxylate compounds []J].
Inorg. Chem, 18 (1979) 2599: Marsh R E. and Scbemaker V,
Inorg Chem, 1989, 20:. 299.

[9] Barral M C, Jimenez— Aparicio R, Royer E C. Tertiary phos-
phine oxide adducts of diruthenium (II, III) tetraacetate. Crys-
tal structure of [Ruz (O, CCH3), L (OPPh3), | PFs; « CH.
CICHCl. [J]. Polyhedron, 1989, 21 (8): 2 571.

[10] Cotton F A, Matusz M, Zhong B. Diosmium and dirhodium
compounds containing a cisoid arrangement of 2—diphenylphos-

phinopyridine bridges [J]. Inorg Chem, 1988, 27. 4—68.



