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Abstract

New Schiff base ligands containing N and O donor atoms were prepared by the condensation of
orthophthalaldehyde and different ortho-nitro benzaldehyde. Further these ligands on reaction with Ni(ll), Co(ll)
salts to produce respective Schiff base-metal complexes. All the new compounds have been well characterized
by the analytical and spectral (IR, *H NMR, *C NMR & Mass) data.
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Introduction

Design and synthesis of Schiff bases and their transition metal complexes is much attractive areas of current
research round the globe owing to their catalytic applications in chemistry -1, Metal complexes make these
compounds effective as specific catalysts towards oxidation [ 9, reduction [ 1, hydrolysis 4, biological
activity 13 14 151 and other transformations of organic and inorganic chemistry. A lot of synthetic paths to
synthesis Schiff bases and their metal complexes have been expanded by many scientists in this field [16 171,
Based on literature noteworthy research has been done on Schiff bases and their complexes 8 9 though it is
noted that work in the synthesis, characterization, catalytic activity studies of Schiff bases exclusively derived
from OPA and diamines and amino acids is inadequate 1224, In this context new Schiff bases were designed and
synthesized in ethanol medium with less reaction times and high product yields. The combination of medicinally
valuable orthophthalaldehyde and respective diamines and amino acids is used to create an adaptable Schiff-base
arrangement [22 23 241 In extension of our continuing work is planned to synthesize and characterize the new
Schiff base ligands containing N and O donor atoms and then these ligands on treating with Pd(l1) salt to give
respective Schiff base-metal complexes.

Synthesis of chiral Schiff base ligands

Materials

Ortho-phthalaldehyde (OPA), amino acids, ortho-nitro benzaldehyde and chiral diamines were acquired from
Aldrich, USA and all other organic solvents, metal salts used in this study were of analytical grade products from
Merck. The solvents were distilled by standard procedure before use. The water used in this study was
essentially double distilled water. The purity of the ligands and the complexes prepared was checked by thin
layer chromatography.

The new six Schiff base ligands have been synthesized and their structural characterization was carried out by
physicochemical techniques such as elemental analysis, conductance, thermo gravimetric, magnetic
susceptibility measurements and the spectroscopic techniques like UV-Visible (electronic), IR, mass ,H NMR
(131 C NMR. The physical data of these Schiff base ligands is given in the Table-1.1.

Synthesis of Schiff base (S1)

A solution of ortho-phthalaldehyde (1.70 g, 0.01268 mol) in absolute ethanol (20 mL) was added drop wise to a
stirred solution of 1,2-diamino propane (0.94 g, 0.0126 mol) dissolved in warm absolute ethanol (10 mL) and the
resulting solution was refluxed for 16 h (TLC checked). After the completion of the reaction the solution was
concentrated on rotary evaporator and the ligand was precipitated by petroleum ether. The brown product is
produced in 80% yield.

The ligand S1 was synthesized by treating 1, 2-diamino propane with ortho-phthalaldehyde in 1:1 ratio. The
synthesis of S1 is shown in Scheme-1.1.
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Scheme-1.1 Synthesis of S1

Table 1.1: Physical data of Schiff base ligands:

S.No. Schiff base M. P. (°C) Colour Yield (%)
1 Sl 110 Brown 80
2 S2 124 Yellow 82
3 Al 138 Green 85
4 A2 142 Yellow 78
5 S3 133 Brown 75
6 S4 141 Snuff 70

2.1 Characterization of chiral Schiff base ligands

The present aim of work is to synthesize a new N4 and N2O; donor Schiff bases. Six new Schiff base ligands
were synthesized by the condensation of orthophthalaldehyde with different chiral 1, 2-diamines, amino acids,
and ortho-amino benzaldehyde in different reaction conditions to get corresponding ligands S1, S2, Al, A2, S3
and S4.

All these newly synthesized ligands were well characterized 'H, *C NMR and mass spectral analysis. Further
these ligands were used for the synthesis of Schiff base metal complexes with Co(ll) and Ni(ll) ions.

Elemental analysis

The percentage of carbon, hydrogen and nitrogen of all these Schiff base ligands were experimentally
determined by using CHN analyzer. The physical and analytical data (Table-2.1.1) of ligands is in good
agreement with the proposed molecular formulae.

Mass spectral analysis

The mass spectra of ligands viz., S1 S2 and S3 showed the (M*+Na) ion peaks at m/z 367,447, 401, where as Al,
A2 and S4 ligands shows molecular ion peak at m/z 333,361, 419 (M*+1) respectively. The spectra of the Schiff
bases show characteristic molecular ion peaks at their expected m/z values confirming molecular formulas. The
mass spectra of Sland Al ligands were shown in respective Fig.2.1.1and 3.1.2.

Infrared spectral analysis

In IR spectra strong intensity band is appeared in the range of 1652-1631cm™ which is attributed to vc=n
provides a strong evidence for condensation of OPA with amine group ™. The IR spectra of Schiff base ligands
Al and A2 shown broad a band at 2925cm™ and 2943 cm™ corresponding to -OH group @ also contain
characteristic band at1721 cm™ and 1710 cm*(strong, very broad) belongs to free carboxyl group of amino acids
121 Aromatic stretching frequencies are observed for all the ligands in the range of 3062-3035 cm™ and 1525-1471
cm* 2, The selected infrared spectral data of all the ligands is presented in Table-2.1.2. The IR spectra of S1 and
Al are presented Fig.2.1.3 and 2.1.4 respectively.

!H NMR spectral analysis:

The *H NMR spectra of six newly synthesized Schiff base ligands was recorded and the integral intensities of
every signal were found to be in agreement with the number of different types of protons. All the ligands
exhibited a singlet in the range of 8.72-8.105 responsible to CH=N protons (2H) suggests that the condensation
of OPA with amines 21 which was also confirmed by the absence of aldehydic proton peaks around 9.98 & [*.In
the spectra of Ligand S1 and S4 two peaks were observed for azomethine protons at different chemical shift
values due to two chemically non-equalant environment where as Ligand S3 shown three peaks.

In the case of ligand S2, all -CH. groups and chiral protons of cyclohexane were appeared as multiplates in the
range of 2.21-1.155 and 5.2438. Schiff bases Al and A2 have been shown a broad peak at ~11.0 & corresponding
to the —OH group of amino acids. Ligand S3 had shown a doublet peak at 1.42 & corresponding to methyl group
protons, multiplate in the range of 4.25-3.905for diastereotopic protons and multiplate at 3.556 due to chiral
proton. For ligand S4 multiplets appeared in the range of 2.18-1.525 corresponding to methylene groups of
cyclohexane and another at 5.288 was owing to chiral protons 4. Multiplates exhibited in the range of 7.95-
7.108 were due to the aromatic protons M. The significant'H NMR data of selected protons for all the ligands are
given in Table-2.1.3. The *H NMR spectra of S1 and Al are presented in Fig.2.1.5 and 2.1.6 respectively.

13C NMR spectral analysis

The ¥C NMR spectra for all the ligands have been recorded and contain signal around 164.1-161.48 indicating
the presence of azomethine carbon B! which indicating the condensation between OPA and amine group. All
ligands have contained asymmetric carbons which were exhibited signals in the range of 74.2-

58.75. The spectra of ligands S1 and S3 shown a signal at 62.3-60.25 corresponding to methylenic carbon
adjacent to nitrogen atom, proves that the being there of N-CH; linkage . The spectra of Al and A2 ligands
have been exhibited signals around ~1758 attributed to carboxyl carbon of amino acids [ 7. For all the ligands
arylic carbons were appeared in the around 142.5-120.6 & . The **C NMR spectral data of all the ligands are
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represented in Table-2.1.4. The ®C NMR spectra of S1 and Al are presented in Fig. 2.1.7and 2.1.8
correspondingly.

Conclusion

Based on elemental analysis, mass, IR, 'H NMR and ¥C NMR spectral analysis condensation of
orthophthalaldehyde with amine group, in the synthesis of new chiral Schiff base ligands, had been confirmed. In
the above newly synthesized ligands S1, S2, S3 and S4 perform as N4 donor systems where as Al and A2

ligands acts as N2O2 donor systems.

Table-2.1.1: Physical data of Schiff base ligands.

Molecular Analysis (%)Found (Calculated)
S. No. |Schiff base Formula Mass
C H N
1. S1 Cz2HasN4 75.36(76.71) 6.98(7.02) 16.08(16.27) 367(M*+Na)
2. S2 CasHs2N4 78.69(79.21) 7.54(7.60) 12.89(13.20) 447(M*+Na)
3. Al Ci18H24N204 64.58(65.04) 7.12(7.28) 8.36(8.43) 333(M*+1)
4. A2 C20H28N204 65.69(66.64) 7.69(7.83) 7.65(7.77) 361(M*+1)

5. S3 CasH22N4 78.67(79.34) 5.74(5.86) 14.35(14.80) 401(M*+Na)
6. S4 CasH25N4 79.80(80.35) 6.15(6.26) 13.27(13.39) 419(M*+1)
Table-2.1.2: Infrared spectral data of Schiff base ligands

Selected IR bands (cm)
S. No. Ligand V(C=N) L(OH) V(C=0) Aromatic
1. S1 1648 - - 3039/1471
2. S2 1643 - - 3052/1485
3. Al 1631 2925 1721 3035/1474
4. A2 1636 2943 1710 3062/1525
5. S3 1652 - 3054/1483
6. S4 1645 3058/1495
Table-2.1.3: *H NMR spectral data of Schiff base ligands
S. No.|Schiff base 'H NMR peak position (5 ppm)
1 s1 8.25 (s, 2H, -N=CH), 8.10 (s, 2H, -N=CH), 7.90-7.62 (m, 8H, Ar-H), 4.12-3.96 (m, 4H, -CH>-), 3.11 (m,
) 2H, -CH), 1.32 (d, 6H, -CH3)
) 52 8.24 (s, 2H, -N=CH), 7.92-7.58 (m, 8H, Ar-H), 5.24 (m, 4H, -CH), 2.21-1.95 (m, 8H, -CH>), 1.52-1.15
' (m, 8H, -CH>).
3 AL 10.92 (s, 2H, -COOH), 8.68 (s, 2H, -N=CH), 7.78-7.46 (m, 4H, Ar-H), 3.84 (d, 2H, -CH-CO-), 2.32 (m,
' 2H, -CH-CH-CO-), 1.03 (d, 12H, -CHa).
4 A2 11.12 (s, 2H, -COOH), 8.72 (s, 2H, -N=CH), 7.85-7.41 (m, 4H, Ar-H), 4.18 (t, 2H, 2-CH-CO-), 1.98 (t,
: 4H, -CH2-), 1.68 (m, 2H,-CH), 1.06 (d, 12H, -CHa).
5 s3 8.36 (s, 2H, -N=CH), 8.16 (s, 1H, -N=CH), 8.11 (s, 1H, N=CH), 7.95-7.12 (m, 12H, Ar-H), 4.25-3.90 (d,
' 2H, J = 6.0 Hz, CHy), 3.55 (m, 1H, CH), 1.42(d, 3H, J = 5.3 Hz, CHs).
6 s4 8.41 (s, 2H, -N=CH), 8.20 (s, 2H, -N=CH), 7.83-7.10 (m, 12H, Ar-H), 5.28 (m, 2H, -CH), 2.18-1.95 (m,
' 4H,-CHy-), 1.69-1.52 (m, 4H, -CHy-).
Table-2.1.4: 13C NMR spectral data of Schiff base ligands:
S. No.| Schiff base 13C NMR peak position (8 ppm)
1 s1 163.1 (4C, -N=CH-), 141.7-132.5 (12C, Aromatic),
) 62.3 (2C, =N-CHy-), 60.1 (2C, =N-CH-), 18.5 (2C, -CHa).
) s 163.7 (4C, -N=CH-), 140.2-130.2 (12C, Aromatic),73.8 (4C, =N-CH-), 28.6 (4C, -CH-CH>-CH>-), 23.9
' (4C, -CH2-CH2-CH>-),
3 AL 175.3(2C,-CO-OH),161.4(2C,-N=CH-),142.5-128.3(6C, Aromatic),73.5(2C,=N-CH-CO-),30.2(2C,-CH-
' CH3),19.1(4C,-CH3).
4 Ap  |176.1(2C,-CO-OH), 162.2 (2C, -N=CH-), 140.2-131.4 (6C, Aromatic), 72.8(2C, =N-CH-CO-), 31.3(2C,
: -CH-CHs), 22.4 (2C, -CH-CH-CH-), 20.2(4C, -CH3).
£ s3 164.1 (4C, -N=CH-), 142.5-121.8 (18C, Aromatié)H 6)0.2(1C,-CH2-N:), 58.7 (1C,=N-CH-), 20.8 (1C, -
3)-
6 s4 163.3 (4C, -N=CH-), 141.5-120.6 (18C, Aromatic), 74.2(2C,-CH-N=), 28.6 (2C,-CH-CH>-CH>-),
' 25.1 (2C, -CH2-CH2-CH2-).

3.3. Characterization of Schiff base Co(ll) complexes

In general Co(ll) ion has d’configuration, always forms complexes which constitutes different coordination
numbers with octahedral and tetrahedral geometries %, Complexes having octahedral geometry exhibits colors
such as purple (or) wine red on the other hand tetrahedral complexes show blue color. Though, square planar and
trigonalbipyramidal geometries are also possible for few complexes.
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a. Elemental analysis

CoCl,.6H,0 was used to synthesize six new Schiff base Co(ll) complexes and carbon, hydrogen and nitrogen
percentages have been determined. In all newly synthesized Schiff base complexes percentage of cobalt also
estimated with the help of literature method [*4l. The elemental data of all complexes represented in Table-3.3.1.

b. Mass spectral analysis

The proposed molecular formula of Co(ll) complexes was confirmed by the mass spectral analysis by comparing
their molecular formula weights with m/z values. The mass spectra contain molecular ion peaks at m/z (M*) 474
(for comp-2.1), 554 (for comp-2.2), 461 (for comp-2.3), 471 (for comp-2.4), 508 (for comp-2.5) and 548(for
comp-2.6). This data is in good agreement with the respective molecular formulae. The mass spectra of
[Co(S1)Cl;] (Complex-2.1)and [Co(Al1)(H20).].2H,O (Complex-2.3) are presented in Fig.3.3.3 and 3.3.4,
respectively.

c. Infrared spectral analysis

To understand the binding nature of Co(ll) ion with Schiff bases in newly formed complexes, infrared spectral
studies were carried out and compared with corresponding Schiff bases. The azomethine(vc-n) band shifted
towards lower side about 35-40 cm, is appeared with medium intensity in the range of 1607-1622 cm™[15 16]
which supports the coordination of ligand to the metal ion which also further confirmed by a medium intensity
band at 536-522 cm* responsible to metal nitrogen bond(vm-n) 2.

In the Schiff base complexes2.3 and 2.4 two bands observed in the range of 1593-1586 & 1381-1362 assignable
to symmetric and asymmetric vibrations of carboxylate ion suggesting the coordination of the carboxylate
oxygen to the metal atom which also confirmed by the disappearance of a band in the range of 2943-2925 cm™ is
due to vor.A medium intensity band found in the far IR region of 436-428 cm™ corresponding to metal oxygen
bond(um-o) is also supports the above fact [ 11 A broad band around 3400 cm™ is due to the presence of water
molecule and additional to this a band in the range of 752-736 cm™ attribute to rocking mode of water molecules
which confirming the coordination of water molecules to metal centre which is a non-ligand band. In the case of
complexes viz., 2.1, 2.2, 2.2.5, 2.6 a medium intensity band found at 338-326 cm™ is evidence for metal-chloride
bonds in trans manner ©. There were no significant changes observed for aromatic ring frequencies in all the
complexes (Table-3.3.4).The IR spectra of [Co(S1)Cl;](Complex-2.1), [Co(Al)(H20).].2H20 (Complex-2.3)
represented Fig.3.3.5 and 3.3.6 respectively.

d. Thermal analysis

The thermogravimetric analysis of all Co(l) complexes was carried out by taking >10 mg of the compound. The
TG-DTA curves of Co(ll) complex of ligand Al is presented in Fig.3.3.8.

The water molecules present in complexes classified in to two categories which are lattice and the coordinated
water. These two types of water molecules bonded in complex in different manner hence needs variety of
temperature range to evaporate. The water present at lattice of the complex evaporates at lower temperature
when compared to the water in coordination with directly to central metal atom. Above fact could help to
identify the water molecules present at different locations of the complex. In general evaporation of lattice water
takes place in the range of 70-130°Cwhereasapproximately 150-220 °C or above requires for coordinated water.
In the thermograms of all the complexes except 2.3 and 2.4 no peak was observed in the range of 70-130°C
indicating the absence of lattice water molecules. It was also supported by the DTA studies which revealed that
no of endothermic peak was found in the above temperature range. There was no weight loss found in the
temperature range of 150-200°C and the DTA curve representing absence of endothermic peak in this range
confirming that the coordinated water molecules were not present in these complexes.

In contrast Schiff base complexes 2.3 and 2.4 were shown initial peak in the range of 70-130 °C owing to
presence of lattice water which was also supported by endothermic peak found in the same temperature range in
curve of DTA. The percentage weight loss in this temperature range indicates that there are two water molecules
in Co(ll) complex of Al and one water molecule in Co(ll) complex of A2 as lattice water. Further another
weight loss also observed at 150-220 °C responsible to coordinated water molecules, later it was confirmed by
DTA curve in which endothermic appeared at same temperature range. The percentage weight loss in this
temperature range indicates that there are two coordinated water molecules in the complexes 2.3 & 2.4.

All the complexes exhibited a decomposition curve at around 300 °C due to loss of organic moiety which also
confirmed by appearing of exothermic peak in the DTA curve. Above 500°C all decomposition curves attribute
to oxidation of metal to metal oxide.

e. Conductance measurements:
All Co(lIl) complexes were subjected to molar conductance studies by using dichloromethane as solvent 1€, The
very low conductance values indicating non-electrolytic behavior nature of the complexes (Table-3.3.6).

f. Magnetic properties
The magnetic moment values (Table-3.3.6) of all the Co(ll) complexes were determined by magnetic
susceptibility measurements % 201, These are in the range of 4.83-5.05 B.M. and suggesting the octahedral
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geometry for all the complexes. The magnetic properties depend on the ground and excited states of the metal
complexes. The magnetic moment values of Co(ll) complexes found to be higher than spin only value and
representing the angular momentum value involvement.

g. Structures of the complexes:
On the basis of analytical and spectral data, octahedral structures have been tentatively proposed for all the
Schiff base cobalt(ll) complexes (Scheme-3.3).

1. Conclusions

Schiff base Co(ll) complexes were synthesized by treating CoCl,.6H,0 with the six Schiff bases individually. In
Cobalt(1l) complexes of all the ligands(except 2.3 & 2.4)were coordinate through four nitrogen atoms of C=N
group, in complexes-2.3, 2.4 ligands coordinates to the metal ion through two nitrogen atoms of C=N group and
two oxygen atoms of carboxylic acid groups of amino acids by deprotonation. All the complexes were shown to
have non-electrolytic nature. Octahedral structures were proposed to for all the complexes based on elemental
and spectral data.

51 52
CH; | | CH; HiC | | CH;
N N N N
H:.(_ CHJ H:.( CHJ
o OH HO 0 o OH HO ]
Al A2
] (.
N

s3 54

Scheme-2.1: Tentative structures of Schiff base ligands
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Table-3.3.1: Analytical data of Co (1) metal complexes

Sr. No. Co(ll) Complex |Molecular Formula C Analys: (%) Found (Isllalculated) Co
2.1 [Co(S1)Cly] C22H24CI2N4Co 55.48 (55.71) 5.04(5.10) | 11.56(11.81) 12.32(12.43)
2.2 [Co(S2)Cly] C29H35CI2N4Co 60.90(61.17) 6.15(6.20) 9.74(9.84) 10.21(10.35)
2.3 |[[Co(Al)(H20)2].2H20|  CisH30N20sCo 46.81(46.86) 6.51(6.55) 6.02(6.07) 12.74(12.77)
24  |[Co(A2)(H20)2].H20| C20H32N207Co 50.92(50.96) 6.78(6.84) 5.91(5.94) 12.48(12.50)
2.5 [Co(S3)Cl2] CasH22CI2N4Co 59.01(59.07) 4.32(4.36) | 11.01(11.02) 11.51(11.59)
2.6 [Co(S4)Cl] Ca2sH26CI2N4Co 61.28(61.33) 4.71(4.78) | 10.18(10.22) 10.71(10.75)
Table-3.3.4: Infrared spectral data of Schiff base Co(Il) complexes.
Selected IR bands (cm™)

S-No.| - Co(l) complex =0T (C00-) asymisym | w(Co-H:0) | w(CoN) | v(Co-0) | w(Co-Cl)
2.1 [Co(S1)Cly] 1611 - - 522 - 326
2.2 [Co(S2)Cl2] 1618 - - 536 - 335
2.3 |[Co(Al)(H20)2].2H0] 1607 1593, 1381 752 524 428 -
2.4 |[Co(A2)(H20)2].H20 1612 1586, 1362 736 528 436 -
2.5 [Co(S3)Cl2] 1622 - - 531 - 338
2.6 [Co(S4)Cl2] 1613 - - 534 - 327

Table 3.3.6: Molar conductance and magnetic moment data of Schiff base Co(Il) complexes.

Sr. No. Co(Il) complex Am(Qtcm? mol?) per (B. M.)
2.1 [Co(S1)Cl] 125 4.98
2.2 [Co(S2)Cl] 16.4 5.01
2.3. [Co(AL)(H20).].2H20 9.3 5.03
2.4. [Co(A2)(H20)2].H20 155 4.92
2.5. [Co(S3)Cl2] 113 5.05
2.6. [Co(S4)Cl] 13.2 4.83

\_<

I i HaC \1 OHE\J CH;
HC }\I:o/\ = H;C>j-\ & I_<CH: 0
o 0/ ™o 0 o o L\O o
_\l cl \J )'l a \J
\ O
AN AN

Scheme 3.3: Tentative structures of Schiff base Co(ll) complexes
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Characterization of Schiff base Ni(ll) complexes

The Ni(ll) complexes of d® electronic configuration generally categorized in to three classes:1) octahedral paramagnetic
complexes of hexa coordination 2) tetrahedral paramagnetic complexes of tetra coordination 3) square planar
diamagnetic complexes of tetra coordinated. Among complexes with octahedral and some tetrahedral Ni(Il) geometries

exhibits generally violet, green or, light green while red, yellow or brown colors in the case of square planar geometry
[21],

a. Physical and analytical data
A new series of Ni(ll) complexes were synthesized by the reacting NiCl..6H20 with Schiff base ligands individually.
The percentages of carbon, hydrogen and nitrogen in all the complexes were obtained by using CHN analyzer and the
percentage of nickel metal in Ni(I1) complexes was acquired by using standard method 141, The physical and analytical
data represented in Table-3.4.1 is in good agreement with the proposed molecular formulae.

b. Mass spectral analysis
The mass spectra of Schiff base Ni(ll) complexes exhibited molecular ion peaks at m/z (M*) 474 (for comp-3.1), 554
(for comp-3.2), 461 (for comp-3.3), 471 (for comp-3.4), 508 (for comp-3.5) and 548 (for comp-3.6). This data is in good
agreement with the respective molecular formulae. The mass spectra of [Ni(S1)Cl2] (3.1) and [Ni(A1)(H20)2].2H20
(3.3) complexes are presented in Fig.3.4.1 and 3.4.2.

c. Infrared spectral analysis
The infrared spectra of Ni(ll) complexes obtained and characteristic stretching frequencies were compared with the
spectra of corresponding ligands. In the spectra of all complexes the characteristic stretching frequency of C=N was
found in the range of 1622-1612 cm and it is down field shift of 30-45 cm™ when compared to their ligands supports
the coordination of metal ion to ligand. It is also confirmed by a non-ligand band %1 in the range of 536-525 cm is due
to M-N.
The symmetric and asymmetric stretching modes of carboxylate ion’s observed at 1590-1588 & 1379-1360 respectively
for complexes of A1 & A2 ligands are evidence for the coordination of Ni(ll) ion to oxygen atom of carboxylate [16: 23],
It is also inferred by disappear of band in the between 2943-2925 cm™* (von) and a band in the range of 440-433 cm? is
responsible to stretching frequency [ of M-O. These complexes contains water is revealed by a broad band around
~3400 cm* and confirmed by a band found in the range of 757-740 cmbecause of stretching frequency of water
molecules indicates the coordination of metal ion to water molecules.
In the case of all complexes (except 3.3 & 3.4) a medium intensity band observed in range of 335-322 cm is
corresponding to coordination between metal ion and chlorides in trans manner 22,
There are no significant changes are observed for the aromatic ring frequencies in all complexes. The selected infrared
stretching frequencies are given in Table-3.4.2 and spectra of [Ni(S1)Cl2] (complex-3.1), [Ni(Al)(H20)2].2H20
(complex-3.3)represented Fig.3.4.3 and 3.4.4.

d. Structures of the complexes
All these observations suggest octahedral geometry for the all complexes. On the basis of experimental data the tentative
structures (Scheme-3.4) have been proposed.

e. Conclusions
In the present study, six new Nickel(Il) complexes were synthesized by the treatment of NiCl2.6H20 with six new Schiff
base ligands separately.
In nickel (11) complexes of all the ligands (except 3.3 & 3.4) were coordinate through four nitrogen atoms of C=N
group, in complexes-3.3, 3.4 ligands coordinates to the metal ion through two nitrogen atoms of C=N group and two
oxygen atoms of carboxylic acid groups of amino acids by deprotonation. All the complexes were shown to have non-
electrolytic nature. Based on the elemental and spectral data octahedral geometry has been assigned for all the

complexes.
Table-3.4.1: Analytical data of Ni (1) metal complexes:
is (O
Sr. No. Ni(l11) Complex/ Molecular Formula C Analys:_s' (%) Found (Cl\llalculated) Ni

3.1 [Ni(S1)Cl2] C22H24Cl2NaNi 55.70 (55.74) | 5.08 (5.10) | 11.71 (11.82) 12.32 (12.38)
3.2 [Ni(S2)Cl2] C2sH32CI2N4Ni 60.61 (60.68) | 5.72(5.82) | 10.05(10.11) 10.51 (10.59)
33 [Ni(A1)(H20)2].2H20 CisH30N20sNi 46.82 (46.88) | 6.51 (6.56) 6.04 (6.07) 12.64 (12.73)
3.4 [Ni(A2)(H20)2].H20 C20H32N207Ni 50.93 (50.98) | 6.81 (6.85) 5.21 (5.95) 12.05 (12.46)
3.5 [Ni(S3)Cl2] C25H22Cl2N4Ni 59.05 (59.10) | 4.25(4.36) | 11.01 (11.03) 11.32 (11.55)
3.6 [Ni(S4)Cl2] C2sH26CI2N4Ni 61.21 (61.35) | 4.65(4.78) | 10.15(10.22) 10.65 (10.71)

Table-3.4.2: Infrared spectral data of Schiff base Ni(Il) complexes.

. Selected IR bands (cm™)

S. No. Ni(l1) complex W(C=N) [ w(COO-) asym/sym | v(Ni-H20) | v(Ni-N) | v(Ni-O) | w(Ni-Cl)
3.1 [Ni(S1)Cl2] 1613 - - 525 322
3.2 [Ni(S2)Cl2] 1622 - - 534 340
3.3 [Ni(A1)(H20).].2H20 1612 1590, 1379 757 528 433 -
3.4 [Ni(A2)(H20)2].H20 1614 1588, 1360 740 532 440 -
35 [Ni(S3)Cl2] 1622 - - 529 333
3.6 [Ni(S4)Cl2] 1619 - - 536 335
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Scheme-3.4: Tentative structures of Schiff base Ni(Il) complexes

Results and discussion

In the present investigations, six new Schiff base ligands were synthesized by condensation of ortho-phthalaldehyde with
different amines and amino acids in alcohol medium. By using these Schiff bases new hexa coordinated Schiff base
Co(Il)and Ni(ll) complexes were synthesized by treating CoCl2-6H20, with N202 and Na donor Schiff base ligands
separately and all the complexes are stable in air and soluble in ethanol. The percentages of carbon, hydrogen and nitrogen
were determined experimentally using CHN analyzer. The physical and analytical data (Table-1) for the newly synthesized
compounds is in good agreement with the proposed molecular formulae.
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