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N-(2-Hyd~oxy·l-NaphthalidenP.)anthranilic acid (H2NA) and N-(2-Hydroxy1-l-Napltthalidene)• 
~-alanine (H2Nf3A) Schiff bases form solid complexes with Fe(ll), Co(ll), Ni(ll), Cu(ll), Zn(ll), 
Pd(II), Cd(II) and U02 (1I'. Elemental aaalysis, molecular weight' magnetic data and electronic 
ab&Orption spectra conform to 1 : I metal-ligand stoic!:tiom<'try of these compounds. Excepting 
Cu(II) complex which.exists as a dimer, the remaining complexes exist as monomers in the solid 
stat<:. The dim<:ric nature of tJo.e Cu(Il) is explained by assigning a nonplanar bridged structure 
involving the two cupric ions at the opposite ends of an eight-membered ring so that superex­
chang<: is prevented between the copp~r atoms. The presence of nitrogen atom of the azomethine 
group in ~-position to the carboxylic group is responsible for the behaviour of the two ScJ>iff bases. 

SIMILARITIES between salicylaldimine and 
naphthalidimine complexes are expected . from 
the common 0-N donor atom set of e~tch hgand 

system and the presence of conjugated six-membered 
chela~e ring in each group of complexes. Analogous 
to the sa!ioylaldimine complexes of the structural 
type (1) there llxist naphthaltdimine complex (II) in 
which M, B and L represent metal ion, bridging group 
snbstituent and oxygen respectively. 

It is reported\2 that tho general similarities in the 
magnetic behaviour of the cmnplexes of type ([) are 
not dependent upon the presence or absence of the 
phenyl radical but it is mainly due to the presence 
of nitrogen atom of the azomethino group in the fl­
position to the carboxylic group. The present study 
have been undertaken to investigate whether similar 
situation exists for the naphthalidiminc complexes 
(II) which are structurally similar to salicylaldimine 
complexes (I). 

A survey of the literature3 reveals that no systema­
tic investigation has been carried out using anthrani­
lic acid and jJ-alanine Schiff bases with 2-hydroxy-l­
naphthaldchyde4,5. Anthranilic acid and /!·alanine 
possess a phenyl group and an open chain molecule 
respectively. Both form biprotic tridentate Schiff 
bases with 2-hydroxy-l-naphthaldchyde and these 
are structurally similar. 

Experhuental 

11! ateJ"ials and M etJwds : 
AnalaR (BDH) reagents of metal salts were used 

for the synthesis of the metal complexes. Anthrani­
lic acid and P-alanine (L.R.) supplied by BDH were 
used without further purification. A.R. 2-hydroxy-

4 

1-naphthaldehyde (l<'lucka) was employed in the 
preparation of the Schiff bases. 

Gallenkamp Semi-micro Ebulliometer was used to 
determine the molecular weights of the solid com­
plexes employing benzene as the solvent. Hosli's 
electrical micro combustion furnace was usod for 
combustion analysis. Magnetic susceptibility mea­
surements were made on Guoy apparatus. The 
electronic absorption spectra were recorded using 
Uvispeck Hilger Spectrophotomoter. 

Preparation of the SchijJ bases and their metal com­
plexes: 

The Schiff bases N-(2-hydroxy-l-naphthalideue)­
anthranilic acid and N-(2-hydroxy-l-naphthalidene)­
fl-alanine, were synthesised by the method of Pfeiffer 
et al. 6 and their metal complexes with I<'e(ll), Co(II), 
Ni(II), Cu(H), Zn(II), Pd(ll); Cd(II) and U02(II) by 
the method of Yamada et al.7,8 • The pyridine sol­
vates of these complexes wero obtained by the 
method reported carlier1 . However Cu(II) does 
not form a hydrated complex or its pyridine solvate 
with these ligands. 

Results and Discussion 

Elemental analyses, molecular weight, magnetic 
data and electronic absorption spectra of the com­
plexes are given in Tables l to 3. 

A perusal of the data summarized in Tables 2 and 3 
suggest that the behaviours of N-(2-hydroxy-l­
naphthalidene)-anthranilic acid and N-(2-hydroxy­
l-naphthalidene)-P-alanine arc similar. In general, 
their metal complexes display l : l metal-ligand 
stoichiometry. The molecular weight data givon 
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in Tahle l indicate that Fe(H), Co(Il) and Xi(Tr) 
complex posse3s tho composition lMLX3], where 
.M = Fe(II), Co(H) or Ni(Il): X= H 20 or Py and 
LH2 = l cl8HlaNOa1 Of l cl4HiaNOal 'l'heil' magnetic 
moment,; indicate the presence of 4, 3 and 2 unpaired 
electrons in the Fe( II), Co(Jl) and Ni(II) complexes 

respectively. Tho high magnetic moments of Co(II) 
complexes seem to be due to spin-orbit coupling. 
The electronic absorption spectra of Co(II) and 
Ni(Il) complexes in dioxan and pyridine wore re<'ord­
ed and their frequency maxima are summarized in 
Tables 2 and 3. These frequencies correspond to 
4T1 ---) 4T2g and 4T1g---) 4A2g transitions for the 
Co(h) complexes and 3A2g(F)---) 3T1g(F) and 3A2g(F) 
---) 3T1g(P) for the Ni(Il) complexes. These data 
support a near octahedral structure for Co(U) and 
Ni(II) complexes. 

Tho spectral studies supported by elemental 
analysis and molecular weight data (Table l) suggest 
an octahedral structure for Co(II) and Ni(H) com­
plexes. 

724. 

However, Cu(11) displays an anomalous h1~haviour. 
It docs not form solvated complexes as is evident 
from the elemental analysis and molecular weight 
data (Tables 1 to 3) which also sugg.est the existence 
of these Cu(11) complexes as dimers in the solid state. 
l.R. data of the Cu(TI) complex in carbonyl region 

lY 

indicate the presence of anti-symmetric coo­
stretching vibrations (1580-1595 em-1 ) and the 
absence of bands around 3650 cm-1 due to -OH 
group and 3250 cm-1 due to coordinated water 
molecule. These results confirm that the Cu(U) 
complexes are not hydrated ones. The elodronic 
absorption spectra of the Cu(II) complexes in dioxan 
and pyridine were recorcded and are given in 
'fables 2 and 3. The band at 14,080 c:m-1 or 13,360 
cm-1 may be due to the electronic transition 2E 
---) 2T 2 of the Cu(II) and the other at 23,810 cm-1 

or 26,670 cm-1 is due to an intra-ligand charge 
transfer band (redox spectra). Cu(II) complexes of 
H 2NA and H 2Nj3A display normal magnetic mo­
ments of 1·89 and 1·88 B . .M. at 303°K (Table 2) 
respectively for each Cu2+ ion in the complexes. 



MEHTA, SINGH!, GUPTA & PANIA: PHYSICOCHEMICAL STUDIES OF THE METAL COMPLEXES 

Based on the analogy with the copper(II) complexes 
of N-salicylaldine anthranilic acid9 and N-salicylali­
dene-p-alaninet, it is suggested that the Cu(II) 
complexes under study, shuld also possess non­
planar dimeric bridged structures (III and IV) involv­
ing delocalized carboxylic group and in which the 
two cupric ions are assumed to be too far apart for 
direct spin-exchange and are located at the opposite 
ends of an eight-membered ring thereby effectively 
preventing super-exchange via the intermediate 
atoms. Thus these structures find some support 
from the experimental data (Tables 1-3). However, 
the confirmation of these structures need further 
investigation. 

The Zn(Il), Pd(ll), Cd(II) and U02(Il) complexes 
of the Schiff bases under study also exhibit l : 1 
metal-ligand stoichiometry and their composition 
can be represented by lMLX], whero M stands for 
the metal ion, LH2 = [C18H 13N03 ] or [C14H 13N03l 
and X = H 20 or Py. The hydrated complexes and 
their pyridine solvates have been experimentally 
found diamagnetic, as expected. These data can be 
explained by assigning a tetrahedral structure for 
Zn{II) and Cd(Il) complexes, a square-planar struc-· 
ture for Pd(Il) complexes and an octahedral stntcture 
for U02(II) complexes. •· 

The results so far obtained conclusively prove that 
the complexes uf the general type I I derived from 

these Schiff bases are not dependent upon the pre­
sence or absence of the phenyl group and the general 
similarly is due to the presence of the nitrogen atom 
of the azomethine group in p-position to the carboxylic 
group. This result is also in agreement with earlier 
findings1, 10 . 
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