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ABSTRACT 

Co (II) complex of 2-((2-hydroxynaphthalen-1-yl)methyleneamino)-3-

phenylpropanoic acid was synthesized from Co(OAc)2 with the ligand in 

stoichiometric 1:1 ratio. This complex was characterized by analytical and 

spectroscopic methods. 
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______________________________________________________________________________ 

INTRODUCTION 

 German chemist Hugo Schiff In 1864 [1] developed a new class of organic compounds and these 

active and well-designed organic compounds were designated as ‘‘Schiff Base Ligands’’ by Cozzi [2]. 

When α-amino acid was condensed with aldehyde to form Schiff base having azomethine (–RC=N–) 

linkage.  The Schiff base metal complexes plays significant role in biology [3,4], analytical chemistry 

[5,6] and industry [7,8]. Schiff base ligand co-ordinated as tridentate ligand through phenoxy oxygen, 

carboxy oxygen and azomethine nitrogen atom. Fe (III) complex of 2-((2-hydroxynaphthalen-1-

yl)methyleneamino)-3-phenylpropanoic acid was prepared and structure of complex was demonstrated by 

physicochemical and spectral methods [9]. Bushra and co-workers prepared Vanadyl complexes by 

reacting Schiff base obtained from 2-hydroxybenzaldehyde and L-phenyalanine and found that complex 

is non-electrolyte but biological active [10]. Cu (II) complex of Salicylaldehye-L-phenylalanine Schiff 

base was prepared by Mihela Mureseanu et al [11] and used as novel catalyst for oxidation of 

cyclohexane alongwith H2O2. Rare earth inner transition metal Lanthanum (III) complex was prepared 

and octahedral geometry was predicted by S.D. Ballal et al [12]. A novel six coordinated  Ru (II) complex 

was prepared by Jiao Geng et al from chiral bis-Schiff base ligand obtained from L-phenylalanine and 

terephthaldicarboxaldehyde [13]. Fe (III) complex of  Schiff base of L-phenylalanine was synthesized and 

catalytic performance at different reaction conditions were studied by S. Ahmed [14].  An eco-friendly 

synthesis of L-phenylalanine Schiff base in absence of organic solvent was done by A. Aghao [15].  

In this paper we have focused on the synthesis and characterization of tridentate Schiff base 

ligand 2-((2-hydroxynaphthalen-1-yl)methyleneamino)-3-phenylpropanoic acid obtained by condensation 

of L-phenylalanine with 2-hydroxy-1-naphthaldehyde.The ligand has been used to obtain Co (II) complex 

in 80-85% yield. This complex was characterized by analytical and spectroscopic methods. 
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MATERIALS AND METHODS 

 All reagents used were of analytical reagent type and were used without further purification. 

Analytical grade solvents were used without further purification. 2-Hydroxy-1- naphthaldehyde, L-

phenylalanine, Cobalt acetate were purchased from Sigma Aldrich, Merck and Spectrochem chemicals. 

Melting points were determined on a Gallenkamp melting point apparatus. The 
1
H (300 MHz) and 

13
C 

(75MHz) NMR spectra were recorded on a Bruker Avance II 500 MHz Spectrometer. Chemical shifts 

were reported in ppm relative to tetramethylsilane (TMS), and multiplicities are given as s (singlet), bs 

(broad singlet), d (doublet), t (triplet), q (quartet), or m (multiplet). Infrared spectra were recorded as KBr 

pellets on a Shimadzu FTIR-408 spectrophotometer. EDS analysis was performed at CIF, SPPU, Pune-7.  

Mass spectra were recorded on a Shimadzu LC-MS:EI QP 2010A mass spectrometer with an ionization 

potential of 70eV. Elemental analyses were performed on Quest flash 1112 Series EA Analyzer at SAIF, 

Punjab University, Chandigarh.  Reactions were monitored by thin layer chromatography (TLC), carried 

out on 0.2 mm silica gel 60 F254 Merck plates using UV light (254 and 366 nm) for detection. 

RESULTS AND DISCUSSION 

IR Spectrum: 

 The characteristic vibrations of free ligand were shifted when it was reacted with metal to form 

complex. The IR spectrum of ligand showed band at 1624 cm
-1

 which is due to (ν C=N) confirming the 

formation of Schiff base [16]. The band of (ν C=N) at 1624 cm
-1

 in ligand was shifted to 1616 cm
-1

 in 

complex which  indicate the coordination of azomethine group through its nitrogen atom [16]. The 

absorptions at 1597 cm
-1

 and 1405 cm
-1

 are attributed to asymmetric and symmetric (ν COO) bands 

respectively in the IR spectrum of ligand. These bands are shifted to lower frequency 1446 and 1396 cm
-1

 

upon complexation. This indicates co-ordination of azomethine nitrogen and oxygen atom of carboxylate 

group to the metal ion.  

 

Fig. 1 IR spectrum of complex:  C40H32CoN2O6 
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Fig. 2 Mass Spectrum of ligand 

 

 

Fig.3 Mass Spectrum of complex: C40H32CoN2O6 
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Fig. 4 EDS of complex: C40H32CoN2O6 

EXPERIMENTAL 

Synthesis of Schiff base ligand: (E)- 2-((2-hydroxynaphthalen-1-l)methyleneamino)-3-

phenylpropanoic acid: (C20H17NO3 ) 

 2-Hydroxy -1- napthaldehyde (1.72g, 0.01 mol) was dissolved in 50 mL ethanol and stirred at room 

temperature and then it was added with stirring into 25 ml (0.0165g, 0.01 mol) L-phenylalanine containing 0.01 

mol KOH.  The reaction mixture was refluxed for about 3 hr. (Scheme 1) A yellow grain mass was separated, 

filtered and washed with anhydrous ethanol. It was recrystallized with methanol and then dried in vacuum over 

fused CaCl2.  The structure of ligand was determined on the basis of spectral and analytical data and compared to 

literature values [17]. Yield 80 %; m.p. 170
o
C (Decomposition) Lit m.p. 170 

o
C (Decomposition) [17] 

OH
CHO

+ H2N

HOOC
refluxed
ethanol

KOH
OH

N COOH

1                              2                                                              3  

 

Scheme 1: Synthesis of 2-hydroxy 1-napthaldehyde based Schiff’s base 



 
www.ijcps.org 

IJCPS Vol. 7, Special Issue  ISSN:2319-6602 

ICAFM - March 2018 International Journal of Chemical and Physical Sciences 

 

Synthesis of Co (II) metal complex of 2-((2-hydroxynaphthalen-1-yl) 
methyleneamino)-3-phenylpropanoic acid 

Madhukar P. Shinde, Raghunath B. Toche,  
Satish M. Chavan, P. J. Tambade 

- 309 - 

 

Synthesis of complex: C40H32CoN2O6 

M (II) complexes o f this Schiff’s base was synthesized having M: L stoichiomentry 1:1 0.01 M of cobalt 

acetate and Schiffbase (E)- 2-((2-hydroxynaphthalen-1-l)methyleneamino)-3-phenylpropanoic acid: 

(C20H17NO3 ) in anhydrous ethanol (15 mL) was added with constant stirring in to the solution of 0.01 M 

solution of Schiff base and refluxed at 70 
o
C for overnight (Scheme 2). The red precipitate obtained after 

filtration was washed with ethanol and then with diethyl ether and dried in air      

N
O

O
O

N

O

O

OCoCo(OAc)2

Ethanol
Reflux, 5-6 hr

H

H

OH

N COOH

Schiff base                                                                                             Co(II) metal complex
 

Scheme 2 Complex Formation Reaction of Schiff’s base with transition metal 

Spectral Data for complex: C40H32CoN2O6 

Color: Red; Mol wt. 695.63; M.P. 232 
o
C; IR (KBr) ν cm

-1
: 1616 (C=N), 1396 (COO

-
), 574 (M-N), 497 

(M-O) MS (m/z): 695.16 Anal. Calcd C-69.06, H-4.64, N- 4.03 Co- 8.47 found C- 65.14, N-5.95, Co-8.81 

CONCLUSION 

 The structural studies of the metal complex are discussed herein in the light of elemental analysis, 

1H-NMR, IR, electronic spectra and mass spectra. It is concluded that the Schiff base coordinating 

through the azomethine nitrogen and carboxylate oxygen.  
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