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Abstract : Schiff bases are considered as a very important class of organic compounds which have wide applications in many 

biological aspects. Transition metal complexes of Schiff bases are one of the most adaptable and thoroughly studied systems. In 

this paper, two novel Schiff-base ligands derived from (a) [Curcumin & 2-Aminopyrimidine (L1)] (b) [Curcumin & semicarbazide 

(L2)] and its transition metal complexes [Mn(II), Co(II), Ni(II), Cu(II) and Zn(II)] were synthesized. All the synthesized 

compounds have been characterized by elemental analysis, IR, UV, magnetic measurement, molar conductance, NMR and 

TG/DTA analysis. On the basis of elemental and spectral studies, four coordinated geometry has been assigned complexes for L1 

and six coordinated geometry has been assigned to complexes of L2. 
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1.INTRODUCTION 

Today the research in coordination chemistry plays a vital role in the development of inorganic chemistry. Schiff bases 

are considered as privileged ligand in coordination chemistry as they easily form stable complexes with most transition metal 

complexes. Schiff bases derived from an amino and carbonyl groups are an important class of compounds that contains 

azomethine nitrogen ie; >C = N linkage which is essential for biological activity. Curcumin has been widely used as a yellow 

pigment to color food, drugs and cosmetics, and it is also interesting from a pharmaceutical point of view because of its potential 

use as a drug or model substance for treatment of various diseases. The most interesting effects are probably its potential use 

against cancer, HIV-infections, cystic fibrosis, and as an immune-modulating agent (Arbiser et.al., 1998). The strong chelating 

ability of diketones has been widely investigated towards a great number of metal ions; therefore, curcumin could be of great 
importance in the chelate treatment of metal intoxication and overload. Curcumin exhibits potential therapeutic application against 

several chronic diseases including cancer, inflammatory, neurological, cardio-vascular and skin diseases (Aggarwal et.al., 2003). 

Curcumin can chelate metal ions and form metallo-complexes showing greatly effects than curcumin alone (Kanhathaisong et.al., 

2011). In view of the biological significance of the parent compounds, two Schiff base ligands were prepared by the condensation 

of Curcumin with 2-aminopyrimidine and semicarbazide, and its metal complexes have been synthesized and characterized on the 

basis of various physicochemical and spectroscopic methods. 

 

II. EXPERIMENTAL 

Materials and methods  

All the chemicals and solvents used in the preparation of ligands and their metal complexes were of A.R grade. 

Curcumin, 2-Aminopyrimidine and semicarbazide were purchased from Sigma-Aldrich. Metal salts like Zn(II), Cu(II), Ni(II), 

Co(II) and Mn(II) chlorides and the solvents were purchased from Merck. All reagents were analytical grade producers (Aldrich) 

and used without further purification. Chemical analysis of Carbon, Hydrogen and Nitrogen was performed using a Elementar 

Vario EL III CHN analyzer. IR spectra of the ligand and complexes were recorded in the range of 4000 - 400cm-1 on a Schimadzu 

FTIR-470 Infrared spectrophotometer by KBR disc technique. UV-Visible spectra was recorded using Schimadzu 1601 UV-

Visible spectrophotometer using Et-OH as the solvent in the range of 200-700nm. 1H-NMR spectra were recorded in DMSO–d6 

on a Bruker Avance 111,400 MHZ Spectrometer.   

2.1 Synthesis of Schiff base ligands - [4,4’-(1E,3Z,5Z,6E)-3-hydroxy-5-(pyrimidin-2-ylimino) hepta-1,3,6-triene-1,7-diyl) bis (2-

(methoxyphenol)] [L1] and 2-[5-hydroxy-1,7-bis(4-hydroxy-3-methoxyphenyl)-hepta-1,4,6-triene-3-ylidene]hydrazine 

carboxamide [L2] 
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Curcumin (0.01 mol) was dissolved in 20 ml methanol and stirred well at room temperature. Then methanolic solution of 

2-Aminopyrimidine (0.01 mol) was added to the prepared curcumin solution. The obtained orange coloured mixture was stirred 
and refluxed at 600C in presence of catalytic amount of glacial acetic acid (1-2 drops) for about 6 hrs. After cooling, the resulting 

orange fine precipitate was filtered and washed well with distilled ethanol repeatedly to remove any unreacted chemicals. The 

obtained orange crystals were then dried at room temperature. The same procedure was adopted for the preparation of L2. 

                              

Figure 1: Structure of Schiff base ligand (L1)                                 Figure 2: Structure of Schiff base ligand (L2) 

2.3 Synthesis of Schiff base metal complexes. 

To the hot solution of  schiff base ligands (0.01 mol) in methanol (20ml) was added a hot methanolic solution (10ml) of 

respective metal chlorides  (0.005 mol) drop by drop in 2:1 (ligand: metal)  molar ratio. pH of the solution was maintained just 

below the value of hydrolysis of the metal ion using alcoholic ammonia. The reaction mixture was magnetically stirred and 

refluxed for 4 hrs at 600C. The coloured precipitate was filtered and washed by cold ethanol to remove the residue reactants. 

Finally the obtained powder was dried to get the complexes. 

 

III. RESULTS AND DISCUSSIONS 

The analytical data and some physical properties of the ligand (L1) and its metal complexes are noted in table 1. The data shows 

that the complexes are formed in the ratio 2:1 (L:M). The schiff base ligand L1 and its metal complexes are stable at room 

temperature and soluble in almost all organic solvents like DMSO, DMF, EtOH, MeOH etc. 

Table: 1 Analytical data and some physical properties of the ligand (L1) and metal complexes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Calculated values are given in paranthesis 

3.1 IR Spectral analysis  

IR spectrum of ligand showed a sharp peak at 3757 cm-1 indicating the phenolic -OH stretching with a broad band at a 

range from 3200-3500 cm-1, which is due to the ν(OH) group (in enol form). [Parekh and Patel, 2006]. The IR spectrum of the 

ligand recorded in KBr (solid state) exhibited a medium intensity band at 1604 cm–1 assignable to C=N bond of the azomethine 
group [Al-Mohanna et.al., 2005]. A medium band at 1512 cm-1 is regarded as an aromatic ν(C=C) stretching vibration. A band in 

the region 1435 cm-1 show the presence of an aromatic ring. The IR spectrum also displayed a band at 1435cm–1, which can be 

attributed to ν(C=N) of the pyrimidine ring [Sonmez et.al, 2005]. 

Compounds 
Empirical 

Formula 

Colour 

& 

yield 

Mol.wt 

Analytical data(%) Molar 

conduc

tance 

Ω
-1

cm
-

1
mol

-1
 

C H N M 

              HPMP C25H23N3O5 
Orange 

(82%) 
445.47 

67.40 

(67.41) 

5.16 

(5.20) 

9.41 

(9.43) 
--- --- 

[Mn(HPMP)2] MnC50H44N6O10 
Black 

(67%) 

 

943.86 

63.57 

(63.63) 

4.68 

(4.70) 

8.88 

(8.90) 

5.68 

(5.82) 
8.5 

[Co(HPMP)2] CoC50H44N6O10 
Black 

(68%) 
947.85 

63.22 

(63.36) 

4.59 

(4.68) 

8.89 

(8.87) 

6.18 

(6.22) 
9.2 

[Ni(HPMP)2] NiC50H44N6O10 
Brown 

(65%) 
947.61 

63.31 

(63.37) 

4.54 

(4.68) 

8.86 

(8.87) 

6.19 

(6.10) 
9.3 

[Cu(HPMP)2] CuC50H44N6O10 
Green 

(68%) 
952.46 

63.02 

(63.05) 

4.55 

(4.66) 

8.78 

(8.82) 

6.59 

(6.67) 
9.1 

[Zn(HPMP)2] ZnC50H44N6O10 

Dark 

red 

(66%) 

954.30 
62.89 

(62.93) 
4.61 

(4.65) 
8.73 

(8.81) 
6.82 

(6.85) 
9.0 
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Figure 3: IR spectrum of (a) ligand (L1) and (b) [Cu(L1)2] 

The band at 1604cm-1 is due to azomethine group (C=N) of the ligand undergoes a shift to higher frequency by about 
25-40 cm-1 in the spectra of all the metal complexes.  The shift of this group frequency in the spectra of the metal complexes 
suggests the coordination of azomethine nitrogen atom to metal atom. Apart from all the above frequencies, vibrations 

characteristic of the curcumin moiety has been observed in the range, 1200-1450 cm-1 and 635-860 cm-1. The appearance of low 

intensity non-ligand bands in the  region 550cm-1- 530cm-1 and  465cm-1- 455cm-1  in all the complexes are assigned to stretching 

frequency of  (M-O) and  (M-N) bands respectively [Cukurovali, 2002]. On the basis of these observations, it can be concluded 
that the ligand is coordinated to the metal ion in a bidentate fashion through the azomethine nitrogen and the enolic –OH of 

curcumin moiety. 

Table 2: IR spectral data of the ligand (L1)and its complex(cm-1) 

 

 

 

 

 

 

 

 

3.2 Electronic Spectral analysis 

            Electronic spectral studies of all these complexes were recorded in EtOH in the region of 200-700 nm. In the spectra of the 

Schiff base ligand, the absorption band observed around 327.81nm were assigned to a benzene * transition and the band 

around 427.63 nm were assigned to n* transition associated with the azomethine (C=N) chromophore [Maurya et.al., 2003]. 

These transitions are also found in the spectra of the complexes, but they are shifted towards longer wavelength from ligand to 
complex, indicating coordination of ligand to metals through the azomethine moiety. The intense charge transfer band due to the 

ligand totally masks the weak forbidden d-d bands of the manganese(II) complex. The magnetic moment value of the complex is 

found to be 5.88 BM indicating a high-spin complex with five unpaired electrons. These observations support the assumption of a 

tetrahedral geometry for the manganese(II) complex [Sing et.al., 2001]. The absorption band at 596.23nm in the cobalt(II) 

complex corresponding to 4A2g →
4T1g transition, which is characteristic of a tetrahedral geometry around the cobalt(II) ion. The 

magnetic moment value of the cobalt(II) complex (4.36 BM) gives added support to this observation [Mohanan et.al., 2007]. 

Nickel(II) complex is diamagnetic and it exhibits two absorption bands at 738.46nm and 535.13nm assignable to 1A1g→ 1A2g and 
1A1g →1B1g transitions respectively. These values are consistent with a square-planar geometry [Sathyanarayana, 2001]. The 

electronic spectrum of the copper(II) complex exhibits broad bands centered at 728.24nm and 425.16nm corresponding to 

Compounds ν(O-H)  ν(C=O) ν(CO)phenol ν(OCH3) ν(C=N)  ν(M-N)  ν(M-O) 

L1 3402 1512 1273 1026 1604 --- --- 

[Mn(L1)2] 3332 1481 1342 1010 1635 555 462 

[Co(L1)2] 3363 1512 1273 1006 1627 540 462 

[Ni(L1)2] 3387 1597 1273 1026 1627 570 462 

[Cu(L1)2] 3302 1504 1273 1025 1627 547 462 

[Zn(L1)2] 3394 1512 1265 1026 1627 540 462 
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1B2g→1A1g,, & 2B1g→2A1g transitions and its magnetic moment value of 1.86 BM suggests square-planar geometry around the 

metal ion [Daniel et.al., 2008]. The completely filled d-orbital in zinc(II) complex and the absence of LFSE values are mainly 
responsible for the less extensive coordination chemistry of zinc(II). However, the zinc(II) ion is flexible with respect to a number 

of ligands that can be adopted in the coordination sphere. Analytical data and molar conductance value of zinc(II) complex 

adequately support the formulation of this complex. The four coordination sites are occupied by the O, N donors of the ligand in a 

bidentate fashion. It has been reported that tetrahedral geometry [Todor et.al., 2000] is the most preferred structure for four-

coordinated zinc(II) complexes. 

Table 3: Electronic Spectral data of ligand (L1) and its metal complexes 

 

 

 

 

 

 

 

 

 

3.3 1H-NMR Spectral analysis 

The 1H-NMR spectrum of the ligand was recorded in DMSO-d6. The ligand also showed one singlet at  8.21 ppm which 

was attributed to the azomethine (-C=N-) proton [Dehghanpour et.al., 2006]. The peak at  12.41ppm in 1H-NMR spectrum of the 
ligand assigned for the enolic -OH group of curcumin moiety. The 1H-NMR spectrum of the parent ligand showed a singlet signal 

at very downfield at  5.42 ppm, which was attributed to two phenolic -OH protons in curcumin [Tümer et.al., 2006]. The 

Spectrum of the ligand shows a peak at  3.84 ppm is accounted to –OCH3 group of curcumin moiety. The 1H-NMR spectrum of 

the ligand revealed multiplets at  6.84–7.56 ppm, corresponding to aromatic protons [Naeimi et.al., 2007]. The peak at  12.41 
ppm in 1H-NMR spectrum of the ligand assigned for the enolic -OH proton of curcumin moiety disappeared in the zinc complex 

representing the deprotonation of the enolic  group due to coordination with Zn(II), and confirmed the bonding of oxygen to the 

metal ions (C-O-M) [Majumder et.al., 2006]. Moreover, coordination of nitrogen atom of the ligand to Zn(II) was indicated by a 

shift of the imine carbon proton signal to downfield region  8.42 ppm in comparison with that of the free ligand, inferring 
coordination through the azomethine nitrogen atom of the ligand [[Majumder et.al., 2006], suggesting deshielding of the 

azomethine proton and proving its contribution to the covalent bond formed with the metal slight downfield shift is observed in all 

other signals of the zinc complex. 

Figure 4: 1H-NMR spectra of (a) ligand (L1) (b) [Zn(L1)2] 

 

 

 

 

 

 

 

 

Compounds Absorption 

bands (cm-1) 

Tentative assignments Geometry (eff)  B.M 

L1 427,327  n-π*, π-π* - - 

[Mn(L1)2] 428, 285 4A2g →4T1g Tetrahedral 5.88 

[Co(L1)2] 596, 432 4A2g →4T1g, 4A2F →4T1F   Tetrahedral 4.36 

[Ni(L1)2] 738, 535 1A1g→1A2g, 
1A1g→1B1g Square planar D 

[Cu(L1)2] 728, 425 1B2g→1A1g,, 
2B1g→2A1g Square planar 1.86 

[Zn(L1)2] 423, 221 INCT Tetrahedral D 
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3.4 Mass spectral analysis 

The mass spectra of synthesized Ligand (L1) and its complexes were recorded and the molecular ion peaks obtained 

confirm the proposed formulae. The mass spectrum of ligand shows an [M+] ion peak at m/z = 445.38 (91.86 %) corresponding to 

the (C25H23N3O5
+) ion was given in Fig 5.The observed peaks are in good agreement with their empirical formula as obtained from 

the analytical data. The zinc(II) complex showed molecular ion peak, [M+] at m/z = 952.35, in accordance with the proposed 
structure of the complex. The peaks at m/z values of 239, 529, and 764 corresponds to the loss of various fragments from the 

complex, respectively. The mass spectrum of the zinc(II) complex confirmed the stoichiometry of the complex. 

 

Figure 5: Mass spectra of (a) Ligand (L1) (b) [Cu(L1)2] 

3.5 Thermal (TGA/DTA) studies  

The thermal behaviour of the copper(II) complex was examined using TG and DTA methods, in the temperature range of 

40C to 800C at a heating rate of 10oC/min. The thermogram indicates that the complex is stable up to 210oC and then 
decomposes in two stages. The TG curve of Cu(II) complex exhibited no mass loss upto 270oC indicating the absence of lattice 

and coordinated water (Munde et.al., 2009).The first stage of decomposition occurred in the temperature range of 230oC to 380oC 

with a mass loss of 18.91% (calculated value, 20.82%). This percentage loss was assigned to the loss of an aminopyrimidne 

moiety from the ligand. The DTG curve indicated a peak at 283.09oC. The second stage of decomposition started at 390oC and 
continued upto 700oC with DTG peak at 347.41oC. The second stage decomposition of the complex occurred with a mass loss of 

75.58% (calculated value 76.65%) and is consistent with the complete decomposition of the complex, ie; elimination of ligand 

moiety and oxidation to CuO. [Mohanan et.al., 2007]. Apart from providing valuable insight into the thermal stability of the 

complex, this study also helped in characterizing the Cu(II) complex.  

 

 

 

 

 

 

Figure 6: TG/DTA spectrum of [Cu(L1)2] complex 

Thus from the various physicochemical and spectral studies the proposed structure of metal complexes is shown in Fig:7-

8. 
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Figure 7: Structure of Schiff base metal complexes of    Figure 8: Structure of the Schiff base metal complexes  

                                                                                             of Mn(II), Co(II) and Zn(II) with tetrahedral geometry Cu(II) and 

Ni(II) with square planar geometry 

3.6 Elemental analysis of L2 

         The analytical data and some physical properties of the ligand (L2) and its metal complexes are noted in table 3. The data 

shows that the complexes are formed in the ratio 2:1 (L:M). The schiff base ligand L2 and its metal complexes are stable at room 

temperature and soluble in almost all organic solvents like DMSO, DMF, EtOH, MeOH etc. 

Table: 4 Analytical data and some physical properties of the ligand (L2) and its metal complexes 

 

*Calculated values are given in paranthesis    

 

 

 

 

 

 

 

Compounds Empirical 

Formula 

Colour 

& 

yield 

Mol.wt Analytical data(%) Molar 

conductance 

Ω-1cm-1mol-1 
C H N M 

                   L2 C22H23N3O6 Orange 

(78%) 

425.43 62.03 
(62.11) 

5.28 
(4.45) 

9.76 
(9.88) 

--- --- 

[Mn(L2)2]H2O MnC44H46N6O13 Brown 

(72%) 

921.81 

 

57.21 
(57.33) 

5.12 
(5.03) 

9.05 
(9.12) 

5.88 
(5.96) 

15.5 

[Co(L2)2]H2O CoC44H46N6O13 Black 

(65%) 

925.80 57.10 
(57.08) 

5.04 
(5.01) 

9.01 
(9.08) 

6.28 
(6.37) 

14.9 

[Ni(L2)2]H2O NiC44H46N6O13 Brown 

(69%) 

925.56 57.02 
(57.10) 

5.10 
(5.01 

9.06 
(9.08) 

6.22 
(6.34) 

24.7 

[Cu(L2)2]H2O CuC44H46N6O13 Green 

(78%) 

930.41 56.76 
(56.80) 

4.88 
(4.98) 

9.10 
(9.03) 

6.76 
(6.83) 

30.7 

[Zn(L2)2]H2O ZnC44H46N6O13 Brown 

(76%) 

932.25 56.58 
(56.69) 

4.91 
(4.97) 

9.04 
(9.01) 

7.04 
(7.01) 

31.6 
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3.7 IR Spectral analysis  

The IR spectrum of the ligand (HMHC) shows a broad band of medium intensity at 3471 cm-1 due to (NH) (that may be 

overlapping with hydrogen bonded O- - -H stretching vibrations [Chauhan, 1993]. IR spectrum of the free ligand exhibited a 

medium intensity band at 3215 cm-1 which can be assigned to the (N-H) stretching vibrations of the indole ring system [Revankar 

et.al., 2000]. The IR spectrum of the Schiff base shows characteristic medium intensity band at 1604 cm-1 which is attributed to the 
ν (C=N) vibration of the azomethine group [Srinivasan 2001]. A medium band at 1512 cm-1 is regarded as an aromatic ν(C=C) 

stretching vibration. A band in the region 1434 cm-1 shows the presence of an aromatic ring. In the spectra of Schiff base 

complexes, disappearance of carbonyl band and a new strong sharp band that appears at 1635 cm-1 region is attributed to the 

ν(C=N) band, confirming the formation of the Schiff base metal(II) complexes. 

Figure 9: IR spectrum of (a) ligand (L2) and (b) [Cu(L2)2]H2O 

In the spectra of complexes, the band due to -NH and (C–O) (phenolic) band shifted to higher frequency by 11–60 cm-1, 

indicating that nitrogen and phenolic oxygen are directly linked to metal [Mutikainen et.al., 2006]. The band at 1720 cm -1 is 

shifted to lower frequency by about 10-40 cm-1  in the spectra of all the complexes, indicating the involvement of C=O group of 

semicarbazide in co-ordination. The appearance of low intensity non-ligand bands in the  region 580cm-1-530cm-1 and 465cm-1- 

455cm-1  in all the complexes are assigned to stretching frequency of  (M-O) and  (M-N) bands [Panchal  et.al., 
2004]respectively. These bands were absent in the spectra of the free ligands, thus confirming participation of the O and N in the 

coordination. 

Table 5: IR spectral data of the ligand (L1)and its complex(cm-1) 

 

 

 

 

 

 

 

3.8 Electronic Spectral analysis 

In the spectra of the Schiff base ligands, the absorption band observed around 288nm were assigned to a benzene * 

transition and the band around 423nm were assigned to n*transition associated with the azomethine (C=N) chromophore 
[Lever, 1984]. The UV spectrum of the ligand gave a characteristic bands at 219nm and 227 nm which corresponds to the enol 

form of the ligand. The electronic spectrum of Cu(II) complex derived from the ligand (HMHC) showed three bands at 635, 428, 

and 284 nm. The observed broad band in the case of present Cu(II) complex of ligand can be assigned 2B1g → 2Eg, 2B2g, and 2A2g 

transitions suggesting octahedral geometry of Cu(II) complexes.  The magnetic moment value of Cu(II) complex is 1.91 BM, 

therefore octahedral structure can be assigned to Cu(II) complex [Litkowska et.al., 1999]. The Co(II) complex of the ligand under 

present study has showed three bands at 638, 576 and 448 nm due to 4T1g(F) → 4T2g(F), 4T1g(F) → 4 A2g(F) and 4T1g(F) → 

Compounds ν(O-H ) ν(C=C) ν(CO)phenol ν(OCH3) ν(C=N ) ν(M-N ) ν(M-O) 

                   L2 3471 1512 1273 1026 1604 --- --- 

[Mn(L2)2]H2O 3356 1512 1273 1026 1627 547 462 

[Co(L2)2]H2O 3348 1527 1265 1026 1627 540 462 

[Ni(L2)2]H2O 3387 1512 1273 1033 1635 570 462 

[Cu(L2)2]H2O 3379 1512 1273 1033 1635 570 493 

[Zn(L2)2]H2O 3387 1512 1273 1026 1635 570 470 
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4T2g(P) transitions, respectively. These transitions suggest octahedral geometry for Co(II) complex. The UV-visible absorption 

bands along with magnetic moment value (4.56 B.M) suggest a low-spin Co(II) complex with octahedral geometry [Kohout et.al., 
1999]. The electronic spectrum of Ni(II) complex of the ligand under present investigation exhibited three bands in the region 676, 

530 and 444 nm which are assigned to 3A2g(F)→ 3T2g(F), 3A2g(F) → 3T1g(F), and 3A2g(F) → 3T1g(P) transitions. All these 

observations favour the octahedral geometry for Ni(II) complex[Masoud et.al., 1991] The value of magnetic moment in case of 

Ni(II) complexes at room temperature was calculated and found to be 3.10 B.M that is in the range of a high spin electronic 

configuration[Pathak et.al., 2001]. Electronic absorption spectra of Mn(II) octahedral complex are expected to show four spin 

allowed transitions. The four narrow absorption bands approximately around 555, 423, 334, and 296 nm were assigned to 6A1g → 
4 T1g(4G) , 6A1g → 4Eg(4G), 6A1g→ 4Eg(4D), and 6A1g→ 4T1g(4P) transitions, respectively, for octahedral Mn(II) complex 

[Nethaji et.al., 2006]. The spectrum of Zn (II) complex exhibited only one band at 424 nm which was assigned to a ligand → 

metal charge transfer. The zinc(II) complex were found to be diamagnetic as expected and therefore, their magnetic properties 

could not be investigated. The charge transfer band at 214 nm was assigned  due to transition 2Eg → 2T2g  possibly in an octahedral 

environment [Selwood, 1956]. 

Table 6: Electronic Spectral data of ligand (L2) and its metal complexes 

3.9 1H-NMR Spectral analysis 

The 1H-NMR spectrum of the ligand was recorded in DMSO-d6. In NMR spectra of ligand, two peaks appeared in the 

range δ 8.64 ppm assignable to the azomethine proton and second in the range δ13.58 ppm for hydroxyl proton of Curcumin 

moiety [Munde et.al., 2010].  The Schiff base shows the presence of amide proton (–CONH–) signal at  9.63 ppm [Sivasankaran 
et.al., 2010]. The NH2 protons were observed around δ 7.02 ppm as singlet. The Schiff base ligand shows a peak at δ 1.29 ppm as 

singlet is due to the presence of CH2. The six methyl protons of curcumin were observed as singlet around δ 3.64 ppm [Ching 

et.al., 2012]. Also a set of multiplets observed in the range δ 6.58–6.98 ppm can be ascribed to the aromatic protons [Silverstein 

et.al. 1991]. The peak at 13.58 ppm in 1H-NMR spectrum of the ligand assigned for the -OH proton of curcumin moiety 
disappeared in the zinc complex representing the deprotonation of the enolic  group due to coordination with Zn(II), and 

confirmed the bonding of oxygen to the metal ions (C-O-M) [Majumder et.al., 2006]. The disappearance of the signal in δ 9.63 

ppm confirms the coordination of –CONH- function of quinolinone moiety and its involvement in complexation with metal ion 

through oxygen atom of carbonyl function. Slight downfield shift is observed in all other signals of the zinc complex. 1H-NMR 

spectrum of Ligand (L2) and its Zn(II) complex is shown in fig:10.  

      

 

 

 

 

Figure 10: 1H-NMR spectra of (a) ligand (L2)and (b) [Zn(L2)2]H2O 

Compounds Absorption 

bands (cm-1) 

Tentative assignments Geometry (eff)  B.M 

                   L2 423, 288 n-π*, π-π* - - 

[Mn(L2)2]H2O 555,425,334,296 6A1g → 4 T1g(4G), 6A1g → 4Eg(4G),  

6A1g→ 4Eg(4D),    6A1g→ 4T1g(4P) 

Octahedral 5.88 

[Co(L2)2]H2O 638, 576, 448 4T1g(F) → 4T2g(F),4T1g(F) → 4A2g(F), 

 4T1g(F) → 4T2g(P) 

Octahedral 4.56 

[Ni(L2)2]H2O 676, 530,444 3A2g(F)→ 3T2g(F),    3A2g(F) → 3T1g(F),  

3A2g(F) → 3T1g(P) 

Octahedral 3.10 

[Cu(L2)2]H2O 635,428, 284 2B1g → 2Eg, 2B2g, and 2A2g Octahedral 1.91 

[Zn(L2)2]H2O 424,214 2Eg → 2T2g , INCT Octahedral D 
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3.10 Mass spectral analysis 

The mass spectra of synthesized Ligand (HMHC) and its complexes were recorded and the molecular ion peaks obtained 

confirm the proposed formulae. The mass spectrum of Ligand shows an [M+] ion peak at m/z = 424.16 (92.82 %) corresponding to 

the (C22H23N3O6)+  ion. Also, the spectrum exhibits m/z = 386.23 and 238.24 corresponding to various fragments of the ligand 

molecule. The mass spectrum of the zinc(II) complex confirmed the stoichiometry of the complex. The zinc(II) complex showed 

molecular ion peak at m/z = 928.36, in accordance with the proposed structure of the complex(fig:11 ). The peaks at m/z values of 

215.15, 348.38, 486.24 and 572.06 corresponds to the loss of various fragments of the complex, respectively. 

 

Figure 11: Mass spectra of (a) ligand (L2)and (b) [Cu(L2)2]H2O 

3.5 Thermal (TGA/DTA) studies  

Thermal decomposition studies of inorganic metal complexes has been received considerable attention recently because it 
can be used in the structural and kinetic investigation of coordination compounds. The TG-DTA curves of Cu(II) complex show 

mainly four stages in the decomposition process. The DTA curves showed a weight loss initially in the range of 69.830 C with a 

mass loss of 5.92% indicates the presence of a lattice water molecule (Nikolaev et.al., 1969). The TG curve of Cu(II) complex 

exhibited no mass loss between 70-300oC confirms the absence of coordinated water molecules (Modi et.al., 2007). Weight loss at 

decomposition temperature is in the range of 3100C (27.22%) and 425.760 C with a mass loss of 15.20% which corresponds to the 

loss of amide and chloride molecules. The decomposition temperature in the range of 584.670c with a mass loss of 49.69% which 

corresponds to the loss of remaining organic moiety of the ligand and finally the complex is converted into its metal oxide [Nami 

et.al., 2014]. 

 

 

 

 

 

 

 

Figure 12: TG/DTA spectrum of [Cu(L2)2]H2O complex 

Thus from the various physicochemical and spectral studies the proposed structure of metal complexes is shown in 

Fig:13. 
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Figure: 13 Structure of the Schiff base metal complexes of Mn(II), Co(II), Ni(II) ,Cu(II) and Zn(II) with octahedral 

geometry 

 

IV. CONCLUSION 

        In this study, Two novel Schiff base ligands (Curcumin with 2-Aminopyrimidine & semicarbazide) was synthesized. They 

formed stable complexes, 2:1 (L:M ratio) with transition metal ions such as Zn(II), Cu(II), Ni(II), Co(II) and Mn(II). The 

synthesized compounds were characterized by the elemental analysis, molar conductance, magnetic measurement, EPR, TG/DTA, 

IR and electronic spectral analysis. IR spectral data shows that the ligand coordinating to metal atom via azomethine nitrogen and 

enolic oxygen atoms. In the analysis of ligand L1 and its complexes, electronic spectral studies revealed square planar geometry 

for Cu(II) and Ni(II) complexes, whereas Mn(II), Co(II) and Zn (II) posses tetrahedral geometry. Electronic spectral studies of 

ligand L2 and its complexes revealed that all the complexes possess octahedral geometry. 
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