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ABSTRACT

The use of microwave for assisting different organic reactions has blossomed into an important tool in
synthetic organic chemistry. Due to efficient, ease of workability and eco-friendliness microwaves
provides an alternative to environmentally unaccpatable procedureswhich may betime consuming or
usetoxicand expensivereagents. Arapid, clean and environmentally being synthesisof Schiff baseshas
been devel oped using condensation of 2- hydroxyl-I-naphthaldehydewith aryl amines. Theresultsare
compared with conventional methods. All the Schiff baseswere used for complexation with cobalt (11)
ions. The synthesized Schiff bases and their metal complexes were characterized by analytical and
spectral methods. Theredtoorangered coloured binuclear cobalt (11) complexeshavegeneral formula
[(ML)2CI2],where'L" isa Schiff base molecule, with thehelp of elemental analysisdata, conductivity
measurements, el ectronic spectral dataandinfrared spectral datait may besuggestedthat thecomplexes

have coordination number six with a planar to pseudotetrahedral structure.
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Introduction:

Day by day Schiff bases are more frequently
applied for the betterment of human welfare. The ap-
plications of Schiff bases and their metal complexes
have aroused considerable attention, mainly because
of preparative accessibility and structural variability
(1, 2) Schiff bases play an important role in both syn-
thetic and structural research. Binuclear complexes
with Schiff bases of various aldehydes with aromatic
aminesareknown (3-5.) Theoxygen bridged homoand
hetero binuclear and trinuclear complexes have at-
tracted much attention dueto their interesting spectral
and magnetic properties and their use in biochemical
processes and homogeneous catalysis(6-8.) Inrecent
yearsenvironmentally bening synthetic methods have
received cons derabl e attention and some methodsare
reported (9-10.) Catalysed synthesis of Schiff bases
using microwaves have been reported (11-12.) Based
on this, the author reports synthesis of Schiff bases
andtheir metal complexesby conventional methods, as
well asby using microwaveradiations. Structural char-
acterization and spectral analysis of Schiff basis and
metal complexes have been also reported.

M aterialsAnd M ethods:
2.1Materials:

All the aromatic amines used were of L.R.
grade, which were purified by conventional methods.
2. Hydroxy-1-naphthaldehyde used in synthesis of
Schiff baseswas of Flukamade. The metal salt cobalt
(I1) chlorideused wasof B.D.H. -A.R. grade.

2.2.Preparation of Schiff Bases:
2.2.1Conventional Method:

Schiff bases were prepared by mixing 2-hy-
droxy-I-naphthal dehydeand the corresponding amines
in200 ml ethanol for two hours. Oncooling solidifica-
tionoccursrapidly. All theligandscrystallizesaslight
yellow to orange yellow coloured crystal.
2.2.2MicrowareAssisted M ethod :

2-hydroxy-1-naphthal dehyde and the corre-
sponding amines were refluxed in 5-10 ml ethanol in
microware (720W) for 2-3 minutes. On cooling all the
ligandscrystallizesasyellow to rangeyellow coloured
crystals.
2.3Preparation of M etal complexes.
2.3.1Conventional M ethod.

Thebinuclear cobalt(l1) complexeswerepre-
pared by refluxing cobalt (1) chloride and theligands
in1:2ratioin 200 ml ethanol for half an hour on water
bath. The PH was adjusted to 11.0 by adding excess
of ammoniumhydroxide. Theprecipitateobtained was
filtered, washed with hot ethanol and dried in vacuum.
Themetal complexes obtained werered to orangered
coloured compounds.
2.3.2MicrowareAssisted M ethod :

Cobalt (1) chloride and the ligands were re-
fluxedin1:2rationin5-10ml ethanol inmicroware (540
W) for 1-2 minutesin excessof ammoniumhydroxide.
Thepreci pitate obtai ned wasfiltered, washed with not
ethanol and dried in vacuum. The metal complexes
obtained were red to orange red colured compounds.
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Tablel

Sr.No| R Symbol Nameof Ligand

1 H RB1 2-Hydroxy-1-naphthalidene- a/ nil

2 Chloro B2 2-Hydroxy-1-naphthalidene-21-chloro-anil
3 Chloro B3 2-Hydroxy-1-naphthalidene-31-chloro-anil
4 Chloro B4 2-Hydroxy-1-naphtualidene-41-chloro-anil

Thestructureof ligand isas
Structure- 1

CH =N

OH

R
2.4Elemental Analysis:

Carbon, hydrogen and nitrogen content in
the ligands and complexes were estimated micro ana-
Iytically. Cobalt in the complexes was estimated by
using complexometric titration method using a stan-
dard EDTA solution of disodium salt of ethylene di-
aminetetra-acetic acid of E-Merc-A.R. quality.
2.5Physical M easurements:

The conductance measurements of all the
complexesinDMFwererecorded onasystronicdirect
reading conductivity meter, having cell constant of 1.0
cm-1. Infrared spectaof all theligandsand their com-
plexeswere recorded on Perkin Elmer IR spectropho-
tometer, intheregion 4000-600 cm-1. Theelectronic
spectraof all thecomplexeswererecorded on Shimadzu
u.v. spectrophotometer using quartz cell of 1cm3 opti-
cal path. Chloroform was used as solvent blank.

3. ResultsAnd Discussions:

3.1 Analytical data and conductance measurements:
The analytical data of the compounds is reported in
table2. Theelemental analysisindicated that the com-
plexes are binuclear in nature and are represented by
thegeneral formula[ (CoL )2 CI2](5). Themolar conduc-
tancevaluesfall intherange 9.60t023.00 Ohm-1cm2
mole-1. Thevaluesclearly indicate that they are non-
electrolytes(13)

3.2ElectronicSpectra:

Electronic absorption bands for binuclear
cobalt (1) complexesareobserved at 3731-30674 cm-
1,31250-25253cm-1and 26253-23923cm-1. Thefirst
two intensity bands are assigned to - * transitions
whereasthird band isn- * transition. (13)
3.3.Infrared Spectral Sudies:

Theinfrared (IR) spectaof ligand show abroad
peak bandintheregion 3080-3005cm-1, whichhasbeen

assigncu W HHILETHTIVIELULAI Y DUTIUEU (MU...... n)/—\bond
occurringat 1625-1620 cm-1inthespectaof ligand and
1619-1607 cm-1 in complexes has been assigned to
(C=N) stretching. The shifting of the frequency sug-
gest the co-ordination through nitrogen of azomethine
group (14, 15). The spectra of most of the complexes
exhibitaweak bandintherange2956-2930cm-1, which
isassigned to thearomatic C-H stretching vibrations.
The strong and sharp band appearing in the region
1540-1508 cm-1lisattributedto C=Cstretchingvibra-
tions. Very strong band at 1459 cm-1inall complexes
is assigned to aromatic C-N freguencies in the com-
plexes. Thestrong and sharpbondat 1376 cm-1inall
the complexes is assigned to C-O stretching vibra-
tions. Thusashift of 25-40 cm-1in C-O frequency is
observed from ligand to Binuclear Cobalt (I1) com-
plexes. Theshifting of thisfrequency ischaracteristic
feature (13) of the formation of binuclear complexes
andtherefore, canbeused asacriteriafor theformation
of binuclear complexes. Further thisshifting suggests
(16-18). Theformation of Cobalt-Oxygen (Co-O) bond
and bridging through phenolic oxygen in the com-
plexes.
3.4TheProposed Structure:

Withthehelp of elemental analysisdata, con-
ductivity measurements, infrared spectral data and
electronic spectral data it may be suggested that the
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TABLE - 2 Colour Molecul ar weight, Elemental Analysisand Conductance Dataof Cobalt Complexesof Schiff
Bases.

Cobalt (1) | Colour Mol. wt Elemental Analysis Conductance
Complex of ohm™ cm™
mol™*
SB1 Red 683.34 60.30 3.2 4.20 12.50 9.60
(59.71) (3.8) (4.10) (12.74)
sB2 Brown 752.22 55.30 4.20 4.20 16.40 21.42
(54.23) (3.19) (3.72) (15.67)
SB3 Red 752.22 55.20 3.20 3.95 15.50 16.34
(54.23) (3.19) (3.72) (15.67)
sB4 Brown 752.22 55.20 3.20 3.90 16.20 23.10
(54.23) (3.19) (3.72) (15.67)
Table3ElectronicAbsor ption Spectraof Binuclear
Cobalt (11) | Electonic Spectral band energies (cm™™)
Complex of
SB1 26253 31250 37313
sB2 23981 25188 30674
sB3 23923 25380 30769
sB4a 23981 25253 30769

Table4 Selected | nfrared frequencies(cm-1) of binuclear cobalt (11) complexes

Cobalt (I1) Aromatic C=N Aromatic Armatic Cc-O
Complex of C-H Stretching Cc=C C-N Stretchi
Stretching Stretching Stretching ng
SB1 2932 1613 1536 1459 1376
SB2 2941 1619 1537, 1508 | 1459 1376
SB3 2956 1600 1536 1459 1376
SB4 2936 1607 1540 1459 1376

complexeshaveco-ordinationnumber sixwithaplanar  ture of the complexes is represented as.
to pseudotetrahedral structure. The molecular struc-
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