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New Complexes of Co(IT) and Cd(II) Using 4-Hydroxy-2-Oxo-2H
Chromene-3-Carboxamide as Ligand
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Abstract: New complexes of cobalt(Il) and cadmium(IT) have been synthesized in the reaction mixture of
metals(IT) acetate and 4-hydroxy-2-oxo-ZH-chromene-3-carboxamide. Diaquabis(4-hydroxy-2-oxo-2H-chromene-
3-carboxamidato) cobalt(TT) and dihidrokso(4-hydroxy-2-oxo-2H-chromene-3-carboxamide) cadmium(IT) were
characterized by elemental analysis, IR spectroscopy and ESI mass spectrometry. Elemental analysis and mass
spectrometry data of the complexes suggests the stoichiometry is 1:2 (metal-ligand). The results are in

accordance with an octahedral environment around the Co(1I) 10n and tetragonal for cadmium ion.
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INTRODUCTION

Coumarin 1s a structural umt of many natural and
synthetic compounds which endows them with a wide
range of physiological and pharmacological activities
as antibacterial (Al-Haiza er al., 2003; Dutton et al.,
1994, antiviral (Parmar et al, 1996; Ishikawa et al.,
1995), bactericidal (El-Sayed et al, 2001), fungicidal
(El-Agrody et al,  2001),
(Emmanuel-Giota et al, 2001) and anticoagulants

anti-inflammatory

(Hermodson et al., 1971). The interest has grown up when
remarkable anticancer (Nofal et al., 2000, Raev et al.,
1990; Shah et al, 1998; Valenti et al, 1997) and lately
anti-HIV activities of some coumarins were confirmed
(Skulnick et al., 1997, Spino ef al., 1 998).

Especially the coumarin derivative 4-hydroxy-2-oxo-
2H-chromene-3carboxamide attracted the attention as
potentially very active compound in live cells because of
the functional groups connected to each other in the
six-member pyranon system. Furthermore, those are very
polar groups (keto, hydroxy and amide) which are able to
create interactions (as hydrogen bond for example) with
the large biomolecules as guest-host systems. Also, the
geometric position of those groups is perfect to embrace
metal cations.

Many researchers synthesized the complexes of
transition metals with coumarmn derivatives because
these complexes that contain coumarin as a ligand show
anticoagulant properties (Deng et al., 1992, Tiang et al.,

1989) and antitumor activity (Kostova et af, 1999
Manolov et al., 2000). Kostova et al. (2005, 2004, 2001)
have shown the cytotoxic potential of coumarins
complexed with cerium, lanthanum, zircomum and
neodymium.

shown the
with
4-hydroxy-2-oxo-2H-chromene-3-carboxarmde as ligand
using trietylamine for the deprotonation of hydroxyl
group in C-4 position, respectively for ionization of water

In this research, researchers have

synthesis of cobalt and cadmium complexes

molecules.
MATERIALS AND METHODS

The infrared spectra were determined on a
Perkin-Elmer System 2000 FT-IR spectrometer with
KBr pellets. The mass spectra were measured on an
FT-ICR-MS Bruker-Daltonics ESI spectrometer (APEX 11,
7 Tesla). Elemental analyses were performed on a VARIO
EL microanalyzer (Heraeus). All the reagents and
solvents were obtained from commercial sources and
were used without further purification. The ligand
have been synthesized by Scarborough and Gould
(1961).

Preparation of Co(IT) complex: Measured 0.5 mmol
Co{OAc),4H,0 (124.5 mg) and dissolved in 10 mL
methanol+5 mL H,O in room temperature. Also, measured
1 mmol of the ligand and dissolved in 15 mL. methanol and
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was added 0.2 mL trietylamine in room temperature. The
ligand were added in the cobalt solution and the reaction
mixture refluxed for 30 mm at 40°C. The rose cobalt
complex precipitated, filtered and washed with ethanol.
Anal. cale. for C,)H;;N,CoQ,;: C, 47.73, H, 3.20;, N, 5.57,
Found: C,47.06,H, 3.11; N, 5.40. IRKBr, cm™): 3418, 3306,
3223,1697,1620,1576,1486,1433,1253,1110,1035,907,
764. ESI-MS m/z 501.9 (M-H").

Preparation of Cd(IT) complex: Measured 0.5 mmol
Cd(OAc),.2H,0 (134 mg) and dissolved in 10 mL
methanol+5 mL H,O in room temperature. Also, measured
Immol of the ligand and dissolved in 1 5 mL methanol and
was added 1 mL trietylamine in room temperature. The
ligand were added m the cadmium solution and the
reaction mixture refluxed for 1 h at 40°C. The reaction
mixture stayed for 12 h and the white cadmium complex
precipitated, filtered and washed with ethanol.

Anal. calc. for C,;H ,CdN,O,,: C, 43.15; H, 2.90; N,
5.03; Found: C, 42,52, H, 2.76; N, 4.68. IR KBr, cm ). 3400,
1691, 1650, 1608, 1556, 1489, 1435, 1266, 1218, 1039, 905
767, 683. ESI-MS m/z 557.8 (M-H").

RESULTS AND DISCUSSION

In this study, researchers have shown the forming of
Co(IT) and Cd(IT) complexes using 4-hydroxy-2-oxo-2H
chromene-3-carboxamide as ligand. Even though the
reaction 1s carried out in same conditions, the metal
complexes have different structures. In case of cadmium
complex, the water molecules were 1onized from
tnetylamine and than hydroxid 1ons were coordinated with
Cd ions.

Based on the elemental analysis and mass spectra the
tormula [Co(L),{H,0),] and [Cd(L),(CH),] (L = ligand) was
suggested for the complexes. The general equation for
synthesis and suggested structure of complexes is shown
in Fig. 1.

Elemental analysis: The elemental analysis data match
very well with those calculated and they show that cobalt
and cadmium are coordinated with ligand in 1.2 ratio.

IR spectra: The cobalt complex shows a band of amino
groups at 3306 cm ™. The C=0 bands of amido groups
appear at the 1620 cm™ which shows that the ligand is
coordinated with cobalt(IT) through carbonyl groups and
deprotonated phenol groups. The free carbonyl groups of
piranon ring appear at 1697 cm™'. The cadmium complex
shows a broad band of hydroxyl groups at 3600-3300 cm™
with maximum absorption in the 3400 cm™. These
bands show the coordinated hydroxide groups and amino
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Fig. 1: Synthesis and suggested structure for Co(Il) and
Cd(IT) complexes
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Fig. 2: TR specter of Cd complex

groups to the CA(TT) ion in the complex. The free carbonyl
groups of amido groups and piranon ring appear at
1650 and 1694 cm ™ (Pretsch ef al., 2009). The IR specter
of cadmium complex 1s shown in the Fig. 2.
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Table 1: Mass specters data of cobalt and cadmium complexes

Compounds m/z Calc. m/z found
CyHsCoN, Oy 503.01 501.9
CoH, . CdN, Oy 557.98 557.8
44 -MS, 1.3-1.5 min#123-#135
- 37 557.8
(=]
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2 2
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l -
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Fig. 3: Mass specter of Cd complex

Mass spectra: The m/z values of complexes prove that
complexes were formed in the above mentioned ratio. The
experimental values of EST-MS are almost the same with
theoretically calculated (Table 1). The mass specter of
cadmium complex are shown in Fig. 3.

CONCLUSION

New complexes of Co(IT) and Cd(IT) complexes
with 4-hydroxy-2-oxo-2H chromene-3-carboxamide as
ligand have been synthesized. On the basis of elemental
analysis, IR spectra and mass spectroscopic data the
complexes hava been formulated as [Co(L.),(H,O),] and
[Cd(L),(OH),] (L = ligand).
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