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ABSTRACT Metal chelates of Mn(III) and V(III) with schiff bases have been synthesized by the condensation of 1,3-diami-
nopropanol-2 with 3-aminopyridine-2-carbaldehyde/2,6-dihydroxyacetophenone and characterized by using 

physicochemical and spectroscopic methods. The ligands DAPAPC and DAPDHAP were found to behave in tetradentate 
(N, O) manner. The complexes formed by these ligands have been found to have octahedral stereochemistry. The ligands 
and their respective complexes were also screened for their antibacterial activity.

INTRODUCTION 
Transition metal coordination compounds containing the 
schiff base ligands have been interest for many years. These 
complexes play an important role in the development of 
coordination chemistry related to enzymatic reactions, mag-
netism and molecular architectures [1-3]. Imines are an im-
portant class of ligands in coordination chemistry and have 
various applications in analytical chemistry and in catalysis 
[4-5]. Keeping the above facts in mind,   transition metal com-
plexes of schiff bases derived from 1,3-diaminopropanol-2 
and pyridine-2-carboxaldehyde/2,5-dihydroxyacetophenone 
with Mn(III) and V(III) metal ions are  reported.

EXPERIMENTAL
All chemicals used were of AR grade (Aldrich, Lancaster, 
Sisco and E. Merck). The ligands as well as metal complexes 
were analyzed by standard methods. Conductivity meas-
urements were carried out on Philips Conductivity Bridge 
model PR9500 using 10-3 M DMF solution. The IR spectra 
were recorded on Perkin-Elmer spectrometer using KBr pel-
lets. Electronic spectra were recorded on Beckmann DU-
2-spectrophotometer in the range of 750-350 cm-1. Mag-
netic-Susceptibility was measured on a Gouy-balance using 
CuSO4.5H2O as a calibrant. The analytical data, colour, mag-
netic moment and important IR spectral bands are recorded 
in table 1 and table 2 respectively.

PREPARATION OF THE LIGANDS 
The schiff bases were prepared by the condensation of car-
bonyl and amino-compounds. The amino compound was 
dissolved in ethanol and refluxed for about half an hour. Now, 
the requisite amount of carbonyl compound was added to 
the flask and this mixture was refluxed for about 6hr. and kept 
for 24hr. The crystals of ligand were obtained and purified by 
recrystallisation in the same solvent. The purity of ligand was 
checked by elemental analysis and melting point.

PREPARATION OF METAL-COMPLEXES
Metal complexes were prepared by refluxation precipitation 
method. To the hot methanolic solution of ligand, methanolic 
solution of metal salts was added dropwise from dropping 
funnel and the resulting mixture was refluxed for 6hr. on a 
water bath and cooled. The pH of the solution was adjusted. 
The metal complexes obtained were filtered, washed with 
water and then with hot methanol and dried in an electrical 
oven.

RESULTS AND DISCUSSION
All the complexes are coloured, stable in air and decompose 
at higher temperature. The elemental analyses of metal com-
plexes suggest 1:1 metal to ligand stoichiometry. The solid 

complexes were found to be soluble in DMSO and DMF and 
the molar conductance was measured at 10-3 M dilution (at 
250C). The values of molar conductance in these solvents 
suggest 1:3 electrolytic nature for Mn(III) and V(III) complex-
es. Magnetic measurements and the electronic spectra of 
Mn(III) and V(III) complexes were also obtained in order to 
have information on their probable geometries.

Magnetic moments for Mn(III) complexes lie in the range of 
4.73-4.95 B.M. revealing the high spin nature of the com-
plexes, corresponding to four unpaired electrons. This value 
is indicative of square pyramidal configuration for the Mn(III) 
complexes [6]. The electronic spectra of Mn(III) complexes 
show an intense charge-transfer band at 27000 cm-1and two 
d-d transitions at 19000 cm-1 and 13000 cm-1. Since, Mn(III) 
ion is easily reducible, charge transfer will be from ligand to 
the metal corresponding to   π → t2 (transition) [7]. The other 
two bands may be assigned to   5B1 → 5B2 (13000 cm-1) and    
5B1 → 5E (19000 cm-1), respectively. These are characteristic of 
square pyramidal geometry around Mn(III) ion [8].

The V(III) complexes show magnetic moment in the range 
of 2.70-2.82 B.M. which is very nearly equal to the value ex-
pected for d2 system like V(III) ion. The value also suggested 
paramagnetic nature and octahedral geometry for the com-
plexs [9-10]. The electronic spectra of the V(III) complexes 
show weak and broad bands in the range 15820-17200 cm-1 
with a shoulder in the range 19980-22730 cm-1. The bands at 
higher wave numbers were considerably more intense and 
better resolved. Of the two bands mentioned above, the low 
energy band may be assigned to the  3T1g → 3T2g transition in 
pseudo octahedral symmetry and higher energy band to  3T1g 
→ 3T1g (P) [11]. These are characteristic of octahedral geom-
etry around V(III) ion [12] .

The characteristic infrared bands  (4000-200) cm-1 for the 
free ligands [DAPAPC] and [DAPDHAP] when compared with 
those of its Mn(III) and V(III) complexes provide meaningful 
information regarding the bonding sites of the ligands (given 
in Table 2). In the IR spectra the bands at  1590 cm-1 and  
1585 cm-1 in (DAPAPC) and (DAPDHAP) respectively due to 
ν(C=N) have shifted to a higher wave-number indicating co-
ordination through the azomethine nitrogen to the central 
metal ion. The pyridine ring vibrations are observed at higher 
frequencies  (1020-1023) cm-1 and  670 cm-1 in (DAPAPC) indi-
cating an additional bonding through pyridine nitrogen [13] 
in the complex. The bands at  1510 cm-1 in (DAPDHAP) due 
to ν(C-O) phenolic oxygen have shifted to 1540 cm-1 in the 
metal complexes, suggesting deprotonation and complexa-
tion of phenolic oxygen during complex formation. The non 
ligand bands in the range of 510-525 cm-1 and 385-410 cm-1 
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can be assigned to  ν(M-N) and ν(M-O), respectively, the ap-
pearance of which further supports bonding of the ligand to 
the metal through nitrogen and oxygen.  The  IR spectrum of 
the complexes thereby excluding the involvement of any oth-
er group in coordination and suggesting tetradentate nature 
of the ligands (DAPAPC) and (DAPDHAP). The presence of 
coordinated water molecules is indicated by the appearance 
of new bands at (3400-3200) cm-1 and (840-825) cm-1 due to 
stretching mode of -OH and rocking mode of coordinated 
water molecules [14]. The TGA also supported the inference 
of IR spectra. The thermogram shows the loss of two water 
molecules for V(III) complexes while loss of only one water 
molecule for Mn(III) complexes. 

On the basis of available evidences, square pyramidal ge-
ometry may be suggested for all Mn(III) complexes, fig.no.1 
and octahedral geometry may be suggested for all V(III) com-
plexes, fig.no.2.

All synthesized compounds were evaluated for their antibac-
terial activities by inhibition zone technique [15] against dif-
ferent gram positive and gram negative bacteria e.g. Escheri-
chia coli, Staphylococcus aureus, Salmonella typhi, Bacillus 
subtillis etc. All the ligands were found to be less potent than 
their corresponding metal complexes.
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Table 1:  ANALYTICAL DATA AND PHYSICAL DATA OF THE METAL COMPLEXES.

S.No. Compound (colour) M.P. 
(oC)

Elemental Analysis (%): Found (Calculated) Mag.
Moment
(B.M.)C H N O M Cl

1.
[Mn(DAPAPC).(H2O)]. Cl3
(Yellow)

151
37.70
(37.65)

4.18
(4.10)

17.59
(17.49)

6.70
(6.68)

11.50
(11.44)

22.30
(22.21)

4.77

2.
[Mn( DAPDHAP ).(H2O)]. Cl3
(yellowish Brown)

163
42.58
(42.56)

4.10
(4.06)

5.22
(5.19)

17.92
(17.89)

10.25
(10.19)

19.89
(19.79)

4.95

3.
[V(DAPAPC).(H2O)2].Cl3
(Brown)

126
36.62
(36.59)

4.47
(4.40)

17.09
(17.00)

9.76
(9.65)

10.36
(10.31)

21.67
(21.58)

2.72

4.
[V(DAPDHAP).(H2O)2].Cl3
(Light Brown)

139
41.49
(41.42)

4.36
(4.25)

5.09
(4.90)

20.38
(20.29)

9.27
(9.19)

19.38
(19.31)

2.79
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Table 2:  KEY IR SPECTRAL BANDS OF LIGANDS [DA-
PAPC], [DAPDHAP] AND THEIR METAL COMPLEXES.

S. 
No. Compound

Key IR spectral 
bands (cm-1) M:L 

ratio
Elec-
trolytic 
natureν(C=N) ν(C-O)

1. (DAPAPC) 1590 ---- ---- ----

2. (DAPDHAP) 1585 1510 ---- ----

3. [Mn(DAPAPC).(H2O)].Cl3 1611 ---- 1:1 1:3

4. [Mn(DAPDHAP).(H2O)].Cl3 1630 1545 1:1 1:3

5. [VDAPAPC).(H2O)2].Cl3 1605 ---- 1:1 1:3

6. [V(DAPDHAP).(H2O)2].Cl3 1625 1540 1:1 1:3


