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Treatment of the dichlorodicarbonyl ruthenium(II) [Ru(CO),Cl,], with bidentate 1,2,4-triazoles, 1,2,4-triazines and pyrimidine derivatives

| in refluxing ethanol or in THF yielded stable, octahedral yellow or pale-yellow solids. All the complexes have been characterized by IR,

"H NMR spectroscopy and elemental analyses.
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INTRODUCTION

Coordination modes of metal complexes with organic
ligands with heteroatom N, S or O are well known. The use-
fulness of metal complexes with such ligands exhibit remark-
able biological activity against certain microbes, viruses and
tumors'”. The presence of heteroatom in such ligands play a
key role when coordinated with transition metal atom for
example 1,2,4-triazine derivative of Pd(II) and Pt(II) show
mono-dentate or bidentate behaviour®. Similarly derivatives
of 1,2,4-triazoles and 1,2,4-tiazine act as bidentate and exhibit
tautomerism or ambidentate nature on coordination with metal
atom. For example 3-alkyl-4-amino-5-thiol derivative of 1,2,4-
triazole show a 5-membered ring complex on coordination
with Co(I) or Ni(II)’. We have previously reported that Ru(II)
forms very stable six membered complexes with ligands conta-
ining heteroatom N, S and O. These heteroatom's act as an
electron donor to metal®’. Now we report the preparation of
Ru(Il) complexes with 1,2,4-triazoles, 1,2,4-triazines and
pyrimidine derivatives (Scheme I-IV). Ruthenium(II) in these
complexes acts as an electron acceptor. This enhanced its ability
to coordinate with electron donor ligand to yield a stable and
electron rich compound of low ionization energy. The comp-
lexes (1a), (2a), (3a), (4a), (6a) show their tautomeric nature
on coordination with metal Ru(IT) while in complex Sa the
ligand acts as an ambidentate nature (Scheme-1V).

The IR spectra of all these complexes show only two metal
terminal (Ru-CO) band near 2000 cm™ and are in cis disposi-
tion®®, All the ligands form a six membered ring structure
around the metal Ru(II). IR and '"H NMR spectra of complexes
are shown in Tables 1 and 2, respectively. The elemental
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Scheme-I: Complex (1a), (2a), (3a) tautomeric nature of thiol/thione of 3-
methyl/phenyl/pyridine-4-amino-5-thiol 1,2,4 triazole
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Scheme-II: Complex 2a tautomeric nature of 3-thiol-5,6-diphenyl-1,2,4-
triazine
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Scheme-III: Complex 5a ambidentate nature of 3-hydrazino-5,6-diphenyl-
1,2,4-triazine

analyses are given in experimental section are consistent with
proposed structures and formulations.

EXPERIMENTAL

The salt RuCls-xH,O was purchased from FLUKA Inc.
and [Ru(CO),Cl,], was prepared by the procedure reported in
literature®’.
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Scheme-IV: Complex 6a tautomeric nature of 4-hydroxy-2-thio/5,6-
dimethyl pyrimidine

The ligand 3-alkyl-4-amino-5-thiol-1,2,4 triazole and its
aryl or pyrimidine derivatives were prepared by method as

reported in the literature'’. While the ligand 3-hydrazino-5,6-
dipheniyl-1,2,4-triazine was prepared as reported in literature''.

Physical measurements: IR spectra were measured on
Perkin-Elmer FTIR spectrometer. 'H NMR were recorded on
BRUCKER-AVANCE-111 600MHz. Elemental analyses were
carried out by the Microanalysis Laboratory of King Abdulaziz
University, Jeddah.

Preparation of the compounds

Typical reaction is described: In a small 100 mL round
bottom 2-necked flask fitted with N, gas inlet and water con-
denser was added [Ru(CO),Cl], and the corresponding ligand
of 1,2,4-triazole in (1:1) mole ratio in ethanol or THF (20 mL).
The solution was refluxed for 2 h. The solvent was reduced in
volume which on cooling gave a yellow or pale yellow crysta-
llized solid 1a-6a. The complex was washed with pet. ether at
30-40 °C and dried in vacuum.
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TABLE-2
PROTON MAGNETIC RESONANCE SPECTRUM ppm (3)
Compound Chemical shift (3) Relative intensity Multiplicity Multiplicity
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a = (Free ligand).

All the complexes shown in Scheme I-1V were prepared
according to this general method using (1:1) mole ratio of the
salt [Ru(CO).CL], and the corresponding ligand.

Preparation of dichorodicarbonyl-3-methyl-4-amino-
5-thio-1,2,4-triazole ruthenium (II) (1a): The salt
[Ru(CO),Cl,], (0.2 g) and the ligand (0.11 g) were refluxed in
20 mL THF for 1 h. The solution was worked out as described
above which gave reddish yellow solid. Anal. calcd. (%) for
[CsHeN4O.SCL]Ru: C, 16.7, H, 1.6, N, 15.6, Found (%): C,
16.1,H, 1.7, N. 15.2.

Preparation of dichorodicarbonyl-3-phenyl-4-amino-
5-thio-1,2,4 triazole ruthenium(II) (2a): The salt
[Ru(CO),Cl,], (0.2 g) and the ligand (0.11 g) were refluxed in
20 mL THF for 1 h. This gave yellow solid. Anal. calcd. (%)
for [C0HsN4O,SCL;]Ru: C, 28.5, H, 1.9, N, 13.3, found (%):
C, 28.1,H, 1.7, N. 13.9.

Preparation of dichorodicarbonyl-3-pyridine-4-
amino-5-thio-1,2,4 triazole ruthenium(II) (3a): Take the salt
[Ru(CO),CL], (0.1 g, 0.438 mmol) and the ligand (0.116 g
0.438 mm) in 20 mL EtOH were refluxed for 1.5 h and worked
as above. This gave light orange solid. Anal. calcd. (%) for
[CoHsN4O,SCL]Ru: C, 25.5, H, 1.8, N, 16.5, found (%): C,
25.1,H, 1.6, N. 16.1.

Preparation of dichlorodicarbnyl-3-thiol-5,6-diphenyl-
1,2,4-triazine ruthenium (IT) (4a): The salt [Ru(CO),Cl],
and the ligand were refluxed in 20 mL THF for 1 h. The solution
was worked out as described above and it gave yellow solid.
Anal. calcd. (%) for [C7H0N;O,SCL]Ru: C, 41.4, H, 2.0, N,
8.5, found (%): C, 42.0, H, 2.2, N. 8.3.

Preparation of dichlorodicarbnyl-3-hydrazino-5,6-
diphenyl-1,2,4-triazine ruthenium (II) (5a): The salt
[Ru(CO),CL ], and the ligand in (1:1) mole ratio were refluxed
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in 20 mL EtOH for 1.5 h. Which gave yellow solid. Anal.
calcd. (%) for [C]7H13N502C12]RH2 C, 415, H, 26, N, 142,
Found (%): C, 41.9, H, 3.0, N. 14.4.

Preparation of dichlorodicarbnyl-2-mercapto-4-
hydroxy 5,6-dimethyl pyrimidin ruthenium (II) (6a): The
salt [Ru(CO),CL], (0.15 g) and the ligand (0.1 g) were refluxed
in 20 mL THF for 2 h. The solution was reduced in vol. and
addition of pet.ether 30-40 °C gave yellow solid in good yield.
Anal. calcd. (%) for [CsHsN,O,SCL]Ru: C, 26.0, H, 2.1, N,
7.6, found (%): C, 26.4, H, 2.0, N. 8.0.

around 7.0-7.5 & while the (5a) shows protons of hydrazine
(NH-NH,) very clearly, see Table-2. It is note worthy that
proton magnetic resonance of all the complexes show a slight
down field compared to free ligand as a result of coordination
to the metal Ru(Il) ion which acts as electron acceptor from
the ligand to the metal Ru(II) that causes down field shift in
all the complexes.

'H NMR spectra of all complexes show a slight down
field shift that may be due to the coordination between ligands
and the electron deficient metal Ru(II).

RESULTS AND DISCUSSION
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The structure of complex (1a) dichlorodicarbonyl-3-
methyl-4-amino-5-thione ruthenium (IT) as shown in Scheme-
I and other structures (2a), (3a), (4a) and (6a) show S=C-N-N
unit which acts as bidentate to the metal Ru(Il) through (N)
amine and (S) thione to give very stable crystallized solid six
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paring the IR spectra of these complexes with their free ligands
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cm’ *°. '"H NMR spectrum of complex (1a) shows a single
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may be due to tautomeric NH/SH protons of phenyl groups
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