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ABSTRACT

New complexes prepared by the

reaction

of  N,N™-bis(3-methoxysalicylidenimino-1,3-

diaminopropane) (HzL) with Ni(ll), Zn(ll) and Cu(ll) ions are reported in this paper. The HzL ligand is

structurally characterized by elemental

analysis,

NMR, infrared, UV-Vis spectroscopies,

conductance and magnetic room temperature measurement. The mononuclear complex of Ni(ll)
(C19H24N2NiOsg) is characterized by single X-ray diffraction. The compound crystallizes in
the orthorhombic system in the space group Pnma with the unit cell parameters a = 7.3754(5) A, b
= 21.9576(13) A, ¢ = 11.5546(6) A, a = 90°, B = 90°, y = 90° The ligand HL acts in tetradentate
fashion in its di-deprotonated form. Two coordinated water molecules complete the coordination
sphere. The environment around the Ni(ll) center is best described as an octahedral geometry.

Keywords: Schiff base; X-ray; mononuclear complex; tetra dentate.

1. INTRODUCTION

“The use of Schiff bases in coordination
chemistry, to develop from molecular units with
specific properties has undergone spectacular
development in recent years thanks to very
elaborate synthesis methods which make it
possible to control the synthesis of complexes
with original structures. Polyfunctional acyclic,
symmetric, or asymmetric ligands and their
complexes represent an essential component of
this chemistry” [1-6]. “These ligands are widely
used for the synthesis of complexes with very
interesting biochemical and physical properties”
[7-10]. “The formation of acyclic ligand
complexes depends on the flexibility of the arms
bearing the groups having donor sites, the nature
of the donor atoms and the complexation
properties of the cations and anions playing the
role of charge balance” [11-14]. “These Schiff
bases have made it possible to develop
molecular materials with specific properties” [15—
19]. “This article describes the synthesis of a
tetradentate Schiff base obtained by the reaction
between 2-hydroxy-3-methoxybenzaldehyde and
1,3-diamine  propane. The flexibility and
numerous coordination sites of the resulting
acyclic ligands of this type offer several possible
structures with lanthanide ions” [20—25].

2. METHODOLOGY

2.1 Synthesis of N,N’-bis(3-
methoxysalicylidenimino-1,3-
diaminopropane) (HzL)

The Schiff base N,N*-bis(3-
methoxysalicylidenimino-1,3-diaminopropane)
(H2L) was prepared with slight modification of

literature procedures. 1,3-diamine propane
dissolved in methanol was refluxed with an
methanolic solution of 2-hydroxy-3-
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méthoxybenzaldéhyde, in the presence of few
drops of glacial acetic acid. In a 250 ml flask,
dissolve 3.04 g (20 mmol) of o-vanillin or (2-
hydroxy-3-methoxybenzaldehyde) in methanol.
Add 0.83g (10 mmol ) of 1,3-diamine propane
suspended in methanol. A yellow solution was
obtained. Then heated to reflux temperature and
was maintained for 4 hours. On cooling the
reaction mass, yellow precipitate was separated.
The compound was thoroughly washed with
ether and dried over P4O1o.

Yield: 77.15%; Melting temperature: 140 - 141°C

RMN *H : (500 MHz, DMSO-ds, &, ppm) : 3.71 (s,
6H, CHs), 6.8-6.62 (m, 6H, Ar-H), 2.53 (t, 2H,
CH), 1.63 (s, 2H, OH), 3.79 (t, 4H, CH>).

RMN 13C : (125 MHz, DMSO-ds, 8, ppm): 55,47
(Cz2; C2), 117,88 (Cs ; Cs), 120,041 (C4 ; Ca),
120,47 (Cs ; Cs), 147,38 (Cs : Cs), 146,82 (Co :
Cs), 46,11 (C1o), 111,00 (C7: C7), 28,82 (Cy1),
147,38 (Cs ; Cs).

IR: v(cm?): 1628 (C=N)imine; 3078 (H-C=N);
3189 (OH), (1466 - 1358) (C=C); 1245 (C-O).
2946 (C-H).

2.2 Synthesis of the Complexes

In a 100 mL flask containing 20 mL of ethanol,
dissolve 0.15 g (0.44 mmol) of the HzL ligand.
Add (0.44 mmol) metal nitrate x hydrated
M(NO3)2.xH20 with (M = Ni, Cu, Zn and x = 3; 4;
6) previously dissolved in 10 mL of ethanol. A
precipitate immediately forms for all complexes.
The mixture obtained is stirred and heated to
reflux for three hours. Collect the precipitates by
filtration, wash with ether and dry in the open air.
Leave the filtrates to slowly evaporate for a few
days; green crystals form for the nickel (II)
complex filtrate. Yields range from 78.7% to
97.77%.
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Scheme 2. Synthesis of nickel (II) complex

3. RESULTS AND DISCUSSION
3.1 General Studies

The infrared spectrum of the ligand reveals the
disappearance of the intense band pointed at
1637 cm attributed to the v(C=0) vibration of o-
vanillin and the appearance of a new strong band
at 1628 cm? corresponding to the vibration
v(C=N). This proves that condensation has
indeed taken place. The bands attributed to the
C-H vibrations of the aromatic skeleton are noted
at 3078, 1076, 958 and 833 cm? [26]. The
valence vibration of the phenolic (C-O) bond is
pointed at 1245 cm? and those of the CH2
groups at 2843 cm. The very strong band at

24

730 cm-1 accompanied by a shoulder justifies
the presence of an aromatic core. We observe a
broad band at 3189 cm! attributable to the v(OH)
vibrations of the ligand.

The analysis of infrared data of the HzL ligand
complexes reveals a decrease towards low
frequencies of the vibration bands characteristic
of the C=N bonds of the C-O imine group of the
phenol group. This reduction ranging from 1628
to 1612 cm? for the imine group and 1245 to
1216 cm? testifies to the coordination of the
electron donor atoms of these groups to the
metal [27]. However, despite the slight reduction
in the vibration band characteristic of the C-O
bond of the methoxy group observed at 1076 cm-
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1 on the spectrum of the ligand, its donor atom
does not participate in the coordination of the
metal. On the spectra of all complexes, we note
the presence of new vibration bands in the
regions (1470 — 1762), (1298 — 1292) and (1040
— 1008) cml. These ftriplet bands indicate the
presence of coordinated nitrate in the complexes.
The magnitude values estimated respectively at
169, 172 and 167 cm for the copper, nickel and
zinc complexes prove that the nitrates are
coordinated to the metal in a bidentate chelate
manner. On the spectrum of the zinc complex,
we also observe a characteristic vibration band
of free nitrate group at 1367 cm2.

The study of the molar conductivity of these
complexes in a millimolaire solution of DMF
confirms the position of the nitrate groups in the
complexes. Indeed, the newly found values for
the copper and nickel complexes indicate that
their electrolytes are of neutral type while that of
the zinc complex gives an electrolyte of type 1: 1.
Fifteen days later the values found show that the
complexes are all stable in DMF [28].

The UV-visible spectra of the complexes are
recorded in a millimolaire solution of DMF. They
present bands attributed to the m— m*, n— m*
transitions of the chromophore groups and
charge transfer bands from the ligand to the
metal (CTLM). These transitions are observed in
the range 410 — 460 nm. In addition to these
bands, we note on the spectrum of the copper
complex a broad band pointed at 630 nm which
characterizes the d — d transitions of a copper
ion in an octahedral environment [29]. This
environment of the metal is confirmed by the
magnetic moment which is equal to 1.77 uB, a
value which is typical of an octahedral copper
mononuclear complex [30].

On the spectrum of the nickel (II) complex, the
broad band observed at 638 nm is attributed to
the sum of the transitions 3Axg — 3T2g and 3Azg —
3T1g of an octahedral nickel (Il) complex [30]. The
magnetic moment found is 2.76 puB. This value is
that of a mononuclear nickel complex in an
octahedral environment.

On the spectrum of the zinc (ll) complex the
charge transfer band from the ligand to the metal
is observed at 460 nm. It suggests the presence
of zinc in the product.

X—ray Crystallography: Details of the crystal
structure solution and refinement are given in
Table 2. Single-crystal X-ray diffraction data
were measured on a Rigaku Synergy S
diffractometer at the MoKa radiation (A = 0.71073

A).

Crystallographic analysis of the [Ni(HL)(H20)2]
complex reveals that it crystallizes in an
Orthorhombic system with a Pnma space group.
The unit cell parameters recorded in Table 2 are
a = 73754 (5) A; b = 21.9576 (13) A; ¢
11.5546 (6) A and «a B Y 90°. The
asymmetric unit consists of a mononuclear
complex in which a deprotonated ligand (L")
coordinates through its two iminic nitrogen atoms
and its two phenolate oxygen atoms forming an
ONNO equatorial plane around the metal.
However, it should be noted that the axial plane
of the octahedral environment of nickel Ni?* is
formed by two water molecules. Analysis of
crystallographic data reveals that the angles
around nickel (Il) in the equatorial plane O2-Ni-
N1, N1-Ni-N1i and O2-Ni-O2i are respectively
91.93(7)°, 97.38(11 )° and 85.98(10)° while those
of the axial plane O2i-Ni-O3 and N1i-Ni-O4 are
91.93(7)° and 89.04(6)°. These values
suggest that the octahedral geometry
around the nickel (ll) is slightly distorted. This
observation is confirmed by the lengths
of the equatorial and axial connections. Indeed
the lengths of these bonds are 2.073(2) A for
Ni—N1 and 2.0141(17) A Ni—O02 all
equatorial. For the bond lengths with nickel in the
axial plane, the values are 2.112(3) A for
Ni—O3 and 2.0952) A for Ni—O4,
respectively comparable to the axial bond
lengths [Ni1l—O1W = 2.0955 (19) A and Nil—
o2W 2.1071 (18) A with Barr and al.
[30]. The crystallographic structure of the
complex is stabilized by intermolecular
hydrogen bonds of the O -phenol-H---O water

type.

Table 1. UV-visible and magnetic data of metal nitrate complexes with H,L ligand

Complexes UV-Visible Heft (UB)
A (nm) Attributions

[Cu(HL)(NO3)]xH20 344 ;392 ;410; 630 m— 1, n— 1m*, CTLM,d —» d 1.77

[Ni(HL)(NOs3)]xH20 348 ;388 ;408 ; 638 m—- T, n—>1m, CTLMM,d—>d 277

[Zn(HzL)(NO3)]-(NOs)xH20 332 ; 385 ; 460 m— 1", n— 1", CTLM, d —»d Diam
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Table 2. Crystal data and details of the structure determination

Chemical formula Ci9H24N2NiOg

Mr (g/mol) 431.11

Température (K) 100 K

Radiation (4) 0.71075

Crystal size (mm?3) 0.22 x 0.1 x 0.06
Crystal system Orthorhombique
Space group Pnma

Z 4

a:b:c (4 7.3754 (5) ; 21.9576 (13) ; 11.5546 (6)
a;B;v() 90

V (43) 1871.22 (19)
Calculated density (Mg.m-3) 1.544

Radiation type Mo Ka

M (mm1) 1.08

F(000) 912

0 (°) 3.3-31.8

h, k, | -9<h<9;-24<k<29;-1551<15
No. of measured reflections, independent and observed [I = 2u(l)] ; 2468 ; 1639 ; 2166
Final Indices R [I>20(1)]

GOF 1.06

R[F? > 20(F?)] ; wR(F?) ; Rint 0.045; 0.120; 0.027
No. of parameters 66

Apmax, Apmin (e A3) 0.81;-0.68
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Table 3. Bond lengths (A) and angles around Ni (°) in the complex [Ni(HzL)(H20)2]

Bond Bond lengths (A) Corner Value (°)
Ni2-N1i 2.073(2) 02-Ni-N1 91.93(7)
Ni2-N1i 2.073(2) NZ1-Ni-N1' 97.38(11)
Ni2-01 2.0141(17) 02-Ni-02i 85.98(10)
Ni2-O2i 2.0141(17) 02-Ni-03 91.93(7)
Ni2-04 2.095(2) N1-Ni-O4 89.04(6)
Ni2-03 2.112(3) O2-Ni-N1' 174.29(7)

Symmetry code : (i) x; —y-1/2, z
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Table 4. Intermolecular hydrogen bond lengths in (A) for the complex [Ni(HzL)(H20)2]

D—H-A D—H HA D---A D—H-A

O4—HA4A.--02 0.88 1.99 2.75(3) 148.6

Symmetry code : (i) x-1/2, —y—-1/2, -z+3/2

3.2 Structure Description of the Complex of Nickel (I1)

Fig. 3. Three-dimensional structure of the complex [Ni(L)(H20)2]

28
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Fig. 4. Proposed structure of copper, nickel and zinc (Il) complexes with the H,L ligand

3.3 Proposed Other Structures

and
the

Based on spectroscopic,
conductometric  analyses,
following structures:

magnetic
we propose

The complexes are mononuclear.

In the structure of the complexes, the
ligand acts in a tetradentate manner
through its two phenolic oxygen atoms and
two iminic nitrogen atoms.

The nitrate ions are coordinated to the
metal in a bidentate chelate manner and a
free nitrate which plays the stabilizing role
in the zinc (I) complex.

The complexes contain
molecules.

free  water

4. CONCLUSION

The synthesis and characterization of the Schiff
base ligand N,N-bis(3-methoxysalicylidenimino-
1,3-diaminopropane), three metal transition
complexes were synthesized and studied using
spectroscopic and spectrophotometric methods
as well as X-ray diffraction technique for nickel
(I complex. The dianionic ligand acts in
tetradentate mode via two azomethine nitrogen
atoms and two oxygen phenolate atoms. Infrared
spectroscopy confirms the coordination between
the Schiff base ligand and the cations Ni(ll),
Cu(ll) and zn(ll). The structure of nickel (II)
complex is determined by single crystal x-ray
diffraction. The environment around each cation
is octahedral. UV-Vis spectrophotometry
indicates internal transition in the ligand and
metal. This paper describes a mononuclear
nickel (I) complex. The structure reveals
tetradentate coordination of the ligand via two
nitrogen atoms and two deprotonated phenolic
oxygen atoms. In this complex the central metal
center is hexacoordinated. These complexes
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were characterized by spectroscopic studies (IR,
UV-Vis), molar conductivity and room
temperature magnetic moment measurements.
Suitable X-ray crystal diffraction were obtained
for the Nickel (II) complex.

Nitrate ion complete the sphere of coordination
forming Ni(ll), Zn (I1) and Zn(ll) complexes with a
coordination number of six. Sometime later two
water molecules replaced the nitrate ion in Nickel
(I1) complex. The environment around the metal
center is best described as a as a octahedral
geometry. The ligands show similar fashion of
coordination mode for each metal ion, acting as
tetradentate. Each metal center is eight
coordinated with two nitrogen atom from the
ligand and two oxygen atom from two water
molecules. The environment around each metal
for both complexes is best described as a
octahedral geometry.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Ibers JA, Holm RH. Synthetic metal
complexes can closely approach the
properties of metalions in proteins and
yield useful information concerning
biological structure and function. Modeling
coordination sites in mettallobiomolecules.
1980;209:4453.

DOI:10. 1126/science.7384796

Caki N, Gundiz S, Rengarasu R,
Angelovski G. Synthetic strategies for
preparation of cyclen-based MRI contrast
agents. Tetrahedron Lett. 2015;56:759—
765.
Available:https://doi.org/10.1016/j.tetlet.20
14.12.087



Faye et al.; Int. Res. J. Pure Appl. Chem., vol. 25, no. 3, pp. 22-35, 2024; Article no.IRJPAC.116100

Fenton DE, Casellato U, Vigato PA, Vidali
M. Acyclic and macrocyclic schiff base
complexes of lanthanides and actinides.
Inorg. Chim. Acta. 1984;95:187.
Available:https://doi.org/10.1016/S0020-
1693(00)87465-4

Dieng M, Thiam I, Gaye M, Sall AS, Barry
AH. Synthesis, Crystal Structures and
Spectroscopic Properties of a Trinuclear
[Cus(HL)2(NOs3)2](H20)(CH2CH20H)
Complex and a [Mn(HL)(CH3COO)]n
Polymer with  HsL = N, N-(2-
hydroxypropane-1,3-diyl)-bis-
(salicylaldimine).  Acta  chim.
2006;53:417-423
Available:http://acta-arhiv.chem-
s0cC.Si/53/53-4-417 .pdf
Available:http://cat.inist.fr/?aModele=affich
eN&cpsidt=18358989

Diallo M, Dieng M, Gaye M, Sall AS, Barry
AH, Chahrazed B. Aquamalonato (1,10-
phenanthroline) copper (Il) sesquihydrate.
Acta. Cryst. 2007;63:1810-m 1811
DOI:10.1107/S160053680702332X

Dieng M, Barry AH, Gaye M, Sall AS,
Pérez-Lourido P, Valencia-Matarranz L. (2-
{[2-(2-Aminoethylamino)ethylimino]-
methyl}phenolato-k*O,N’,N”,N”)-copper(ll)
perchlorate. Acta. Cryst. 2011;67:830-m
831

DOI:10.1107/S1600536811020095
Winkler ME, Spira DJ, LuBein CD,
Thamann TJ, Solomon EI. Anion binding to
oxidized type 2 depleted and native
laccase: A spectroscopically effective
model for exogenous ligand binding to the
type 3 - type 2 active site.
1982;107(2):727-734.
Available:https://doi.org/10.1016/0006-
291X(82)91551-0

Gueye MN, Dieng M, Thiam IE, Lo D,
Barry AH, Gaye M, Retailleau P.
Lanthanide (lll) Complexes with Tridentate
Schiff Base Ligand, Antioxidant Activity
and X-Ray Crystal Structures of the Nd(lII)
and Sm(lll) Complexes, South African
Journal of Chemistry. 2017;70:8-15.
Available:http://dx.doi.org/10.17159/0379-
4350/2017/v70a2

Gueye MN, Dieng M, Lo D, Thiam I, Barry
AH, Gaye M, Sall AS, Retailleau, P.
Synthesis, physical studies and crystal
structure determination of Y(III) and Er(lll)
complexes of 1-(pyridin-2-yl)-2-(pyridine-2-

Slov.

ylmethylene)hydrazine. European
Journal of Chemistry. 2017;8(2):
137-143.

30

10.

11.

12.

13.

14.

15.

16.

Available:https://doi.org/10.5155/eurjchem.
8.2.137-143.1557

Majumdar D, Biswas JK, Mondal M, Babu
MSS, Metre RK, Das S, Bankura K, Mishra
D. Coordination of N,O-donor appended
Schiff base ligand (HzLi1) towards Zinc
antimicrobial  activities and  Hirshfeld
surfaces. Journal of Molecular Structure.
2018;1155:745-757.
Available:https://doi.org/10.1016/j.molstruc.
2017.11.052

Tinguiano D, Thiam I, Dieng M, Gaye M,
Retailleau P. Dichlorido[2-pyridin-2-yl)-N-
(pyridine-2-ylmethyl-idene)ethanamine-
k3N,N’,N”] manganese (Il) monohydrate.
Acta. Cryst. 2012;68:1250
DOI:10.1107/S1600536812037877

Ishak NNM, Jamsari J, Ismail AZ, Tahir
MIM, Tiekink ERT, Veerakumarasivam A,
Ravoof TBSA. Synthesis, characterisation
and biological studies of mixed-ligand
nickel (lII) complexes containing imidazole
derivatives and thiosemicarbazide Schiff
bases, J. Mol. Struct. 2019;1198:126888
DOI:10.1016/j.molstruc.2019.126888
Deun RV, Binnemans K. Lanthanide
containing Schiff's base complexes with
chloride counter-ions: Mesomorphic
properties.  Materials  Science  and
Engineering: C. 2001;18(1,2):211-215
Available:https://doi.org/10.1016/S0928-
4931(01)00360-5

Vashistha N, Chandra A, Singh M.
Influence of rhodamine B on interaction
behavior of lanthanide nitrates with 1st tier

dendrimer in aqueous DMSO: A
physicochemical, critical  aggregation
concentration and antioxidant activity
study. Journal of Molecular Liquids.

2018;260:323-341
Available:https://doi.org/10.1016/j.mollig.20
18.03.056

Refat MS, EI-Metwaly NM. Spectral,
thermal and biological studies of Mn(ll) and
Cu(ll complexes with two
thiosemicarbazide derivatives,
Spectrochim. Acta Part A. 2012;92:336—
346.
Available:https://doi.org/10.1016/j.saa.201
2.02.041

Gueye MN, Dieng M, Thiam IE, Lo D,
Barry AH, Gaye M, Retailleau P.
Lanthanide (Ill) Complexes with Tridentate
Schiff Base Ligand, Antioxidant Activity
and X-Ray Crystal Structures of the Nd (llI)
and Sm (lll) Complexes. South African
Chemical Institute. 2017;70:8-15.



17.

18.

19.

20.

21.

22.

Faye et al.; Int. Res. J. Pure Appl. Chem., vol. 25, no. 3, pp. 22-35, 2024; Article no.IRJPAC.116100

DOIl:http://dx.doi.org/10.17159/03794350/2
017/v70a2

Lo D, Diaw M, Gaye PA, Dieng M, Diouf O,
Barry AH, Sall AS, Gaye M. Synthesis and
Crystal Structure of Nickel (II) and Zinc (I1)
Complex From 1,5-Bis [(2-Thiophenyl)
Methylidene] Thiocarbonohydrazide. IOSR
Journal of Applied Chemistry (IOSR-JAC).
2017;10:83-89.
DOI:10.9790/5736-1001018389

Gueye MN, Dieng M, Lo D, Thiam IE,
Barry AH, Gaye M, Sall AS, Retailleau P.
Synthesis, physical studies and crystal
structure determination of Y (Ill) and Er (lII)
complexes of
1-(pyridin-2-yl)-2-(pyridine-2-ylmethylene)
hydrazine. European Journal of Chemistry.
2017;8:137-143
Available:http://dx.doi.org/10.5155/eurjche
m.8.2.137-143.1557

Gueye MN, Dieng M, Thiam IE, Barry AH,
Gaye M, Retailleau P. Crystal structure of
bis (acetato-k?0,0’)diaqua[1(pyridin-2-
ylmethylidene-kN)-2-(pyridin-2-yl-
kN)hydrazine-kN1] terbium (Ill) nitrate
monohydrate. Acta Cryst. 2017;73:1121-
1124.
Available:https://doi.org/10.1107/S2056989
017009653

Faye M, Gaye PA, Sow MM, Dieng M,
Tamboura FB, Gruber N and Gaye M.
Synthesis, Characterization and Single
Crystal X—ray Crystallography of Nd (ll)
and Pr (lll) Complexes with the Tridentate
Schiff Base Ligand N'-(1—(pyridin—2—
yl)ethylidene) nicotinohydrazide. Earthline
Journal of Chemical Sciences.
2021;6(1):99-117.
Available:https://doi.org/10.34198/ejcs.612
1.99117

Faye M, Kama AB, Gueye MN, Dieng M,
Tamboura FB, Gautier R, Gaye M.
Synthesis and characterization of a
coordination polymer [Ce(HL)(NO3)2(H20)]n
with HaoL = N'-[(2-hydroxyphenyl)
methylidene]  pyridine-3-carbohydrazide.
Science Journal of chemistry. 2022;10(5):
161-169.

DOI:10.11648/).sjc.20221005.14

Barr F, Camara PS, Gueye A, Zazouli S,
Gruber N, Tamboura FB, Dieng M, Gaye
M. Spectroscopic Studies and X-ray
Structural of Dinuclear Lanthanide (llI)
Complexes Derived from N'-(2-hydroxy-3-
methoxybenzylidene)  Nicotinohydrazide.
Science Journal of Chemistry. 2023;11
(2):56-63.

31

23.

24.

25.

26.

27.

28.

29.

DOI:10.11648/j.sjc.20231102.13

Faye M, Gueye MN, Dieng M, Tamboura
FB, Gaye M. Crystal structure of Y(III)
Complex with the Tridentate Schiff Base
Ligand N'—(1—(pyridin—2—yl)ethylidene)
nicotinohydrazide. International Journal of
Novel Research in Physics Chemistry and
Mathematics. 2023;10(1):60-66.
DOl:https://doi.org/10.5281/zenodo.78761
99

Camara PS, Guéye A, Traoré B, Zazouli S,
Gruber N, Thiam IE, Tamboura FB, Dieng
M and Gaye M. Preparation,
Characterization of Some Lanthanide(lll)
Complexes of N'-(pheny | (pyridin-2-
yl)methylene)nicotinohydrazide. Earthline
Journal of Chemical Sciences. 2023;10
(1):136-146
Available:https://doi.org/10.34198/ejcs.101
23.131146

Baraniak E, Bruce RSL, Freeman HC, Hair
NJ, James J. Structure, and properties of a
dimeric  hydroxo-bridged  ytterbium(IIl)
complex, di-.mu.-hydroxo-
bis[triaquo(pyridine-2-carboxaldehyde-2'-
pyridylhydrazone)ytterbium(lil)]
tetrachloride tetrahydrate. Inorganic
Chemistry. 1976;15(9):2226-2228.
Available:https://doi.org/10.1021/ic50163a
046

Nakamoto, K. Infrared Spectra of Inorganic
and Coordination Compounds second
edition; 1970.
Available:https://doi.org/10.1002/bbpc.197
10750622

Tamboura FB, Haba P, Gaye M, Sall AS,
Barry AH, Jouini T. Structural studies of
bis-(2,6-diacetylpyridine-bis-
(phenylhydrazone)) and X-ray structure of
its Y(III), Pr(lll), Sm(lll) and Er(lll) complex.
Polyhedron. 2004;23:1191-1197.
Available:https://doi.org/10.1016/j.poly.200
4.01.014

Geary WJ. The wuse of conductivity
measurements in organic solvents for the
characterisation of coordination
compounds, Coordination ~ Chemistry
Reviews. 1971;7:81-122
Available:https://doi.org/10.1016/S0010-
8545(00)80009-0

Roztocki K, Matoga D et Nitek W.
Cobalt(ll) compounds with acetone
isonicotinoyl

hydrazone tautomers Syntheses and
crystal structures of complexes with free
donor atoms.

Inorg. Chim. Acta. 2016;448:86-92.



30.

Faye et al.; Int. Res. J. Pure Appl. Chem., vol. 25, no. 3, pp. 22-35, 2024; Article no.IRJPAC.116100

Available:https://doi.org/10.1016/j.ica.2016.

03.045

Barr F, Ndiaye NF, Kama AB, Tamboura
FB, Dieng M, Alambedji RB, Thiam IE,
Barry AH, Claiser N, Souhassou, M and
Gaye ML. Synthesis, Characterization,

32

Fluorescence and Antibacterial Activities
Studies of Transition Metals Complexes
with a Macro Acyclic Schiff Base Ligand.
Chemical Science International Journal.
2024;33(1):22-35.Article n0.CSI1J.111342
DOI:10.9734/CSJI/2024/v33i1882



Faye et al.; Int. Res. J. Pure Appl. Chem., vol. 25, no. 3, pp. 22-35, 2024; Article no.IRJPAC.116100

SUPPLEMENTARY MATERIALS

[ P }
ol, / 1989 4: 89 523
m_”"l*““’\ 21145:?3‘?7&/ m%“g’ai .
- 3189.3; so.sz:w r g \/ i
o] 4 fﬁ o %—2364.9: 77.790 7\
= 2946.4; 77.985 2843.4,75.997 \
® {
i L A
g ) J." 1, / A 1
s BT
29 | 620/2|/56.572
o 1p76.6{|53.742
l_ -
o 1628.7{|51.294 958.8; 54.98
o 833.7; 53.892
i 1466.8; 481497
730.6;(40.694
2 )—12459; 36.189
T I T T [ T I T I T I T T T T I T T [ T I T [ T I
3500 3000 2500 2000 1500 1000
Wavenumber (cm-1)
Spectrum IR of ligand HaL
S2EBREZ S g5 g B 858
I
I
|
L II
—_ - ¥ =
Spectrum RMN *H
5 A - =
mom ] o
ig g g

124,105
120.471
117 8BS
— 111.007
55.487
50633

SPECTRUM RMN 3C

33




Faye et al.; Int. Res. J. Pure Appl. Chem., vol. 25, no. 3, pp. 22-35, 2024; Article no.IRJPAC.116100

%T

4000 3500 3000 2500 2000 1500

E Womda Hichan 4 Deseriion
3| CI0S0GT-Hitrate | Echantllon 074 Por Adminisirsior Date vendeesh. jaraer 08 2021
ez

Spectrum IR of complex [Cu(L)(NO3)]'nH2.0O

%T
=

L

&5

&

E 3500 000 2500 2000
Resunss

[ Hom s fichen 8 Gescrgion
O v Echaraion 01 P Advsvsor Do vncred, o 04 2001

Spectrum IR of complex [Ni(L)(NO3)]'nH20

%T

&

!l 3500 3000

[ Mo ceréchan 3| Descristin
3 | CUOSOT-rtn | Echartibon G20 P Admiavanos Duse vendeed, james 08 2621

o @@

Spectrum IR of complex [Zn(L)(NO3)]'nH20

34




Faye et al.; Int. Res. J. Pure Appl. Chem., vol. 25, no. 3, pp. 22-35, 2024; Article no.IRJPAC.116100

I 630 nm

Absorbance

s N
e |
0.6 Ry
0,49
0,2
—
o _
200 00 400 500 s00 00 200 00 1000
Longueur d'onde en nm
Spectrum UV-Vis of complex [Ni(L)(NO3)]'nH2O
38
23
1,8
o2 13 Y
2 I
= | Y
o8 "'\ |I b
e \
03 e
*-__\__11
-_
o2 200 300 200 500 600 Joo 800 00 1000
) Longueur d'onde en nm

Spectrum UV-Vis of crystal [Ni(L)]-2H20

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/116100

35



