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Abstract Metal complexes of Cr(III), Mn(II) of the Schiff base derived from (E)-1-((3-
aminophenyl)imino)methyl)naphthalene-2-ol have been prepared and characterized on the basis of physical 
characteristics, micro-analytical data(CHN), molar conductivity, magnetic moment measurements, Mass 
spectra, 1HNMR, IR and UV-Vis spectrum data. The elemental analysis data showed the isolated complexes 
are in 1:1 [M:L] ratio .The obtained molar conductance values revealed the complexes  are nonelectrolyte in 
nature. The results of magnetic moment measurements showed that, the complexes of Cr(III), Mn(II), have 
unpaired electrons. The infrared spectral data displayed the main coordination sites of  (E)-1-((3-
aminophenyl)imino) methyl)naphthalene-2-ol    towards Cr(III), Mn(II) ions. The electronic spectral results of 

the Schiff base ligand and its complexes suggest that, the Cr(III), Mn(II) complexes have octahedral and 
tetrahedral structure. 
Keywords: Schiff base, Complexes, (E)-1-(((3-aminophenyl)imino)methyl)naphthalene-2-ol , 2-hydroxy-1-
napthylaldehde ,m-phenylenediamine.     
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Introduction 
Schiff bases are group of compounds named after 
Hugo Schiff, who described the Schiff bases as the 
products of the reaction between aldehydes and 

amines in 1864(1 2). Schiff bases also are called 

azomethines or imines. Schiff bases are 
characterized by containing the -N=CH- (imine) 
group. The general formula for these compounds 

is R1HC=N-R2, (where R2 is an aryl or alkyl group 

and R1 is an aryl group(3). 
Schiff bases prepared by an acid catalysed 
condensation reaction between a carbonyl 
compound (aldehyde or ketone) with a primary 
amine in refluxing alcohol through a nucleophilic 
addition, which leads to the formation of a hemi-
aminal, and followed by dehydration to generate 
an imine(3,4). 
Schiff bases are generally  monodentate, 
bidentate, tridentate, tetradentat or polydentate 
ligands capable of forming very stable complexes 
with transition metals. They can only act as 
coordinating ligands if they bear a functional 
group ,usually  the hydroxyl, sufficiently near the 
site of condensation in such a way that a five or 

six membered ring can be formed when reactin 
with a metal ion(5)(6). 
The importance of Schiff base complexes  for 
bioinorganic chemistry, biomedical applications, 
supra molecular chemistry, catalysis and material 

science, separation and encapsulation 
processes(7,8) , Metal complexes of Schiff-base have 
played a central role in the development of 

coordination chemistry(9) , Their metal complexes 
have been widely studied because they have 
anticancer and herbicidal applications. Schiff 
bases are active against a wide range of organisms 
for example Candida Albicans, Escherichia coli  

Staphylococcus aureus, Bacillus polymxa, 
Trychophyton gypseum, Mycobacteria, Erysiphe 
graminis and Plasmopora viticola.They serve as 
models for biologically important species. O-
phenylenediamine Schiff bases show clinical 
properties(10,11) , Isatin Schiff bases were reported 
to possess antiviral, anti-HIV, anti protozoal and  
anthelmintic activities(12) , Schiff bases derived 
from 4-dimethylamine benzaldehyde shows 

antifungal activity,In medicines used as 
antibodies and anti-inflammatory agents(13) .
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Experimental 

Materials 
All chemicals used in this investigation were 
reagent of BDH or Aldrich including, 2-hydroxy-1-
napthylaldehde , m-phenylenediamine , EtOH, 
DMF, ether. 

Synthesis of Schiff base 
The Schiff base (E)-1-(((3-
aminophenyl)imino)methyl)naphthalene-2-ol was 
synthesized by refluxing 50ml ethanolic solution  
(8.609g, 0.05mmol) of 2-hydroxy 1-
napthylaldehde with 50ml ethanolic of m-
phenylenediamine (5.407g, 0.05mmol)for three 
hours. The obtained product was allowed to cool 
at room temperature, filtered and washed with 
ether and recrystallized  from ethanol, and kept in 
a desiccator over silica gel to get yellow precipitate 
(m.p. 162  ; yield 82%) 

Synthesis of Complexes 
The Schiff base complexes under investigation 
were synthesized by adding  (E)-1-(((3-
aminophenyl)imino)methyl)naphthalene-2-ol     
(2.62 g, 0.001mmole) in 30ml absolute EtOH to 
0.01 mmole of the salts of CrCl3.6H2O (2.66 g), 
MnCl2.4H2O (1.97 g), in the same  amount of the 
absolute EtOH.  The reaction mixtures were 

heated under reflux for 3 hours. The complexes 

were filtered off, recrystallized from the suitable 
solvent and finally kept in a desiccator over silica 
gel. 

RESULTS AND DISCUSSION: 
The reaction between   the  2-hydroxy-1-
napthylaldehde and m-phenylenediamine yields 
only one product which is as follows: 
 
 
 
 
 
 
 

Microanalysis and molar conductance 
measurements 
The elemental analysis data and some physical 
properties of the Schiff base and its complexes are 

summarized in Table1 where the results confirm 
the proposed composition. The synthesized 
complexes were formed in 1:1     (M:L) ratio. the 
obtained molar conductance values of the 
complexes in DMF solvent lie in the range of 30 - 
36 ohm-1 cm2 mol-1 indicating their complexes of 
Cr3+, Mn2+ are nonelectrolytic. 

 

Table (1):  Elemental analysis and some physical properties of the Schiff base(L) and its complexes 

BM 

Λ (µs)

 
1-

ohm

 
2

cm
1-

mol 

%Calc.(Found) 

M.wt Ligand / complexes
N% H%C% 

- - 10.68(10.86) 5.14(5.25) 77.49(76.49) 262.11 L C
17

H
14

N
2
O 

3.81 03 6.67(6.48) 4.08(4.14) 48.59(49.11) 420.23 [Cr(L )(H
2
O)

2
(Cl)

2
] 

5.66 03 7.58(6.88) 4.09(4.68) 55.23(55.51)369.71 [Mn(L)H
2
OCl] 

 

Mass spectrum of the Schiff base 
The mass spectral data of the Schiff base ligand 
shown in figure 1. Mass spectrum of the ligand 
showed molecular ion peaks, which were in good 
agreement with the expected values(14). The mass 
spectrum of ligand gives a peak at 262m/z. 
 

 
Fig.(1): Mass spectrum of Schiff base 
Proton nuclear magnetic resonance spectrum of 
ligand 
The   1H-NMR  spectrum    recorded in d6  DMSO 
solvent on a Jeol-90 Fourier Transform (200MHz).   
(E)-1-(((3-aminophenyl)imino)methyl)naphthalene-
2-ol shows four singlet signals figure 2  at 5.809, 
7.258-7.978, 9.604 and15.809, downfield of  TMS, 
attributed to the protons of, NH2, H(phenylring) ,  
and OH respectively(15,16). 

 
 
Fig.(2): 1H-NMR spectrum of Schiff base 
Electronic spectra 
 
The electronic absorption spectra of the complexes 
under investigation  were recorded using in Nujol 

mull on a Unicom  model  UV2 spectrophotometer  
(Figs. 3-5). The Schiff base ligand  spectrum  
exhibits  two absorption bands at   44444  cm-1, 
39062 cm-1,  attributed to π→π* and n→π* 
transitions respectively(17). The chromium(III) 
complex spectrum exhibits absorptions at 44642 
cm-1 attributed to π→π* transition, and show 
band at 22471 cm-1 which is due to 

3A2g(F)→3T1g(P) d-d transitions. An octahedral 
structure is suggested for Cr(III) complexes(18). The 
electronic absorption spectrum of  Manganese(II) 
complex exhibit absorption band at 42372 cm-1 
due to π→π* transitions, and show band at 22324 
cm-1 attributed to 6A1g4→T1g(P) (d-d) transition, 

which indicates the presence of Mn(II) complex in 
tetraheral structure (19). 
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Table (2): IR and electronic spectral data of the Schiff base and its complexes 

 
Ligand/ Complexes 

IR (cm-1) 
UV - Vis 

λmax (cm-1) 

υOH υC=N υM-N υM-O  

L (C17H14N2O) 3448 1538 - - 44444,39062 cm-1 
[Cr(L)(H2O)2(Cl)2] 3862 1605 650 503 44642,22471 cm-1 

[Mn(L)H2OCl] 3832 1598 603 545 42372,22624 cm-1 

 

 
 

Fig.(3): UV spectrum of the free ligand L 

 
 

Fig.(4): Electronic spectrum of Cr(III) complex 

 
Fig.(5): Electronic spectrum of Mn(II) complex 

 
Magnetic susceptibility measurements 
The magnetic moment value of Cr(III) complex is 
3.81 BM which suggests an octahedral 
geometry(20). The magnetic moment of Mn(II) 

complex is 5.66 BM which suggests 

the high spin four-coordinated tetrahedral 
arrangement of the ligand around the metal ion(21).  

IR spectra 
The IR spectra of the ligand and its complexes 
with Cr3+, Mn2+were recorded in the solid state in 
the rang 400-4000 cm-1 using KBr disc on a 
Perkin-Elmer 1430 ratio recording infrared 
spectrophotometer (Figs. 8-10). The IR spectral 
data are present in Table2. A verification of the 
structures of the metal complexes can be easily 
achieved by comparing the IR spectrum of the free 
ligand with those of complexes(22). When a Schiff 
base ligand is coordinated to metal ion at least 

one additional atom is introduced into the ligand 
vibrating system. It is thus expected that bond 
lengths, angles and interacting forces within the 
ligand would be altered even at least slightly. The 

IR spectrum of the Schiff base display two bands  

at 3448 cm-1 attributed to νOH group(23), and show 
a band at 1620 cm-1 attributed to C=N group(24). 
The shifting of ν(C=N) group vibration in all 
complexes indicates the participation of nitrogen 
atom during chelates. Complexes IR spectrum 
display broad bands in the range of 3434-3862 
cm-1 which is attributed to stretching vibration 
νOH of coordinated water molecules banding with 
complexes formation. the New bands observed at 
498-550 cm-1  and at 560-650 cm-1  which could 
be attributed υ(M-O) and υ(M-N) vibrations 
respectively(25,26). 
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Fig.(8): IR spectrum of the  Schiff base 

 
 
 

Fig.(9): IR spectrum of Cr(III) complex 

 
 

Fig.(10): IR spectrum of Mn(II) complex 
 

Conclusion 
On the basis of the analytical and spectral data, the 
synthesized chromium(III), manganese(II), Schiff 
base (L) complexes suggests 1:1 [ML] metal to ligand 
stoichiometry and exhibit octahedral and  
tetrahedral and are structures the  ligand is 
coordinated to the metal ions as a tridentate and 
bidentate , the following geometrical structures of 
the synthesized complexes were suggested. 
 
 
 
 
 
 
 
 
 
 

[Mn(L) H2O Cl]           
 
 
 
 

 
 
 
 
 
 
[Cr(L)(H2O)2(Cl)2] 
 

 
References 
[1]- Hissler, M., Connick, W. B., Geiger, D. K., 

McGarrah, J. E., Lipa, D., Lachicotte, R. J., & 
Eisenberg, R. (2000). Platinum diimine bis 
(acetylide) complexes: synthesis, 
characterization, and luminescence 

properties. Inorganic chemistry, 39(3), 447-

457.                        

[2]- Singh, B. K., & Adhikari, D. (2012). 
Complexation behavior of Schiff base ligands 
with transition metal ions. Inter. J. Basic and 

Applied Chem. Sci, 2(1), 84-107. 

[3]- Mahmud, Tariq, 2010, Synthesis and 
characterization of the amino acid Schiff 
bases and their complexes with copper (II). 

[4]- Kumar, Shalin Dhar, Durga Nath Saxena, PN, 
2009 , Applications of metal complexes of 
Schiff bases-A review , Jornal of Scientific 
&Indusrial Research 0022-4456 . 

[5]- Bharat A. Makwana, Pratik N. Dave,Pratik B. 
Timbadiya , March 2015 , Synthesis of schiff 
bases and their transition metal 
complexescharacterization & application , 

nternational Journal of Science, Technology & 
Management , Volume No 04 , Special Issue 
No. 01, 642-652 . 

[6]- Singh, P., Goel, R. L., & Singh, B. P. (1975). 
Synthesis, Characterization and Biological 
Activity of. Schiff Bases. J. Indian Chem. 

Soc, 52, 958-959.. 

[7]- Patel, P. R., Thaker, B. T., & Zele, S. (1999). 
Preparation and characterisation of some 
lanthanide complexes involving a heterocyclic 

β–diketone. 

[8]- Patai, Saul. "Chemistry of the carbon-nitrogen 

double bond." (1970). 

[9]- Raman, N., Ravichandran, S., & Thangaraja, 
C. (2004). Copper (II), cobalt (II), nickel (II) and 

zinc (II) complexes of Schiff base derived from 
benzil-2, 4-dinitrophenylhydrazone with 
aniline. Journal of Chemical Sciences, 116(4), 

215-219. 

[10]- Ittel, S. D., Johnson, L. K., & Brookhart, M. 
(2000). Late-metal catalysts for ethylene 
homo-and copolymerization. Chemical 

Reviews, 100(4), 1169-1204. 

[11]- Al-Shaalan, Nora H. "Synthesis, 
characterization and biological activities of Cu 
(II), Co (II), Mn (II), Fe (II), and UO2 (VI) 
complexes with a new Schiff base hydrazone: 
O-Hydroxyacetophenone-7-chloro-4-quinoline 
hydrazone." Molecules 16.10 (2011): 8629-

8645. 

[12]- Quan, Zhenlan, Shenhao Chen, and Shulan 
Li. "Protection of copper corrosion by 
modification of self-assembled films of Schiff 
bases with alkanethiol." Corrosion 

Science 43.6 (2001): 1071-1080. 

[13]- Verma, M., Pandeya, S. N., Singh, K. N., & 
Stables, J. P. (2004). Anticonvulsant activity 
of Schiff bases of isatin derivatives. Acta 

Pharmaceutica, 54(1), 49-56. 2-diphenyl-1-

ethanone. Journal of Chemistry, 7(1), 49-54.                                  

[14]- Hamil, A. M., Abdelkarem, M., & El-ajaily, M. 
H. M. (2012). Synthesis of a New Schiff Base: 



Complex formation of Cr3+, Mn2 ions using (E)-1-(((3-aminophenyl)imino)methyl)…..                     Almahde  et al.   

JOPAS Vol.18 No.  3 2019                                                                                                                                                   36 

2-[2-(E)-(2-hydroxyphenyl)-ethylidene] 

aminoethyl)ethanimidoyl]phen. Synthesis, 4(2)
, 682-685.                                                       

[15]- Neelofar, N., Ali, N., Khan, A., Amir, S., 
Khan, N. A., & Bilal, M. (2017). Synthesis of 
Schiff bases derived from 2-hydroxy-1-
naphth-aldehyde and their tin (II) complexes 
for antimicribial and antioxidant 
activities. Bulletin of the Chemical Society of 

Ethiopia, 31(3), 445-456. 

[16]- Singh, K.B.; Prakash, A.; Rajour, K.H.; 
Bhojak, N.; Adhikari, D. Spectroscopic 
characterization and biological activity of 
Zn(II), Cd(II), Sn(II) and Pb(II) complexes with 
Schiff base derived from pyrrole-2-
carboxaldehyde and 2-amino phenol. 
Spectrochim. Acta Part A: Mol. Biomol. 
Spectrosc. 2010, 76, 376-383 . 

[17]- Khalood’s Abou-Melha, J. Coord. Chem. 61 
(2008) 2053..                                                    

[18]- J. Anacona; J. Rodriguez; J. Camus. 

Spectrochimica Acta Part A: Molecular and 
Biomolecular Spectroscopy, 2014, 129, 96-10. 

[19]- D. M. Boghaei and S. Mohebi, J. of Molecular 

Catalysis, 179, 41 (2002). 
[20]- Mittal, P., Joshi, S., Panwar, V., & Uma, V. 

(2009). Biologically active Co (II), Ni (II), Cu (II) 
and Mn (II) complexes of Schiff bases derived 
from vinyl aniline and heterocyclic 
aldehydes. Int. J. ChemTech Res, 1, 225-232.  

[21]- Rahangdale, M., Pethe, G., Yaul, A., & 
Aswar, synthesis, Spectral Characterization 
and Antimicrobial Studies of some 
Transition Metal Complexes with ONNO-donor 
tetradentate ligand, A. Research Journal of 
Pharmaceutical, Biological and Chemical 
Sciences ISSN: 0975-8585. 

[22]- Thornback, J. R., & Wilkinson, G. (1978). 
Schiff-base complexes of ruthenium 
(II). Journal of the Chemical Society, Dalton 

Transactions, (2), 110-115. 

[23]- Ferraro, J. R. (1971). High Pressure 
Vibrational Spectroscopy. Spectroscopy in 

inorganic chemistry, 57-77.. 

[24]- Tümer, M., Çelik, C., Köksal, H., & Serin, S. 
(1999). Transition metal complexes of 
bidentate Schiff base ligands. Transition Metal 
Chemistry, 24(5), 525-532. 

[25]- Sebastian, M., Arun, V., Robinson, P. P., 
Varghese, A. A., Abraham, R., Suresh, E., & 

Yusuff, K. M. (2010). Synthesis, structural 
characterization and catalytic activity study of 
Mn (II), Fe (III), Ni (II), Cu (II) and Zn (II) 
complexes of quinoxaline-2-carboxalidine-2-
amino-5-methylphenol: Crystal structure of 
the nickel (II) complex. Polyhedron, 29(15), 

3014-3020..

[26]- Nakamoto, K. (1986). Infrared and Raman 
spectra of inorganic and coordination 

compounds 4th edition..  

 
 


