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ABSTRACT

The aim of this studying is preparation of new two ligands and their complexes with
cadmium ion, all reactions prepared through reaction of di ketone or aldehyde
compounds with primary amine (aliphatic and aromatic) such as ethylene diamine
,amino acid — alanine .The synthesized ligands and their complexes were characterized
by (I.R ,UV=Vis , HNMR ,(C.H.N) —analysis) ,molar conductance (M. C) and melting points
(M.P) then atomic absorption ( A.M) .The two ligands gave good results and
complexes through many studies for determination of optimal conditions of
complexation with mole ratio (M:L ) (1 : 1) and the ligand (L) gave tetrahedral but
the ligand (L2 ) gave octahedral.
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INTRODUCTION
Macro ligands are important types of coordination ligands in inorganic chemistry
which can be synthesized from an aliphatic or aromatic amine and

a carbonyl compound ( aldehyde or ketone) by nucleophilic addition forming a hemi
aminal, followed by dehydration to generate an iminell-4 . In a typical reaction:
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Macro ligands from Schiff base are versatile ligands which are prepared from the
condensation reaction of primary amines with carbonyl compounds. These compounds
are very important in medical chemistry  and pharmaceutfical chemistry for their wide
spectrum of biological activities. Most of them have biological activities such as
antimicrobial , antifungal as well as antitumor activity. Transition metal complexes derived
from the Schiff base ligands with biological activity have been widely studied(>-10)
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Schiff bases are a group of organic intermediates, which are very often used in the
synthesis and chemical analysis. They are exerted in the production of pharmaceutical
and agrochemical industry(11-14)

Experimental :

All measurements such as:

1--- Melting points were determined in open capillary tube and were uncorrected .
2--- The L.R- spectra were recorder in KBr—disc , Shimadzu (8300) .,

3--- (C.H.N) — elemental analysis ,

4--- Atomic absorption.,
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5--- UV oVis —spectra photometer .,

6 --- Molar conductance (DMSO-solvent ) .,
7--- (H.NMR ) —SPECTRA in Canada .
8--- Optimal conditions .

9---TLC - plate.

Methods :

Preparation of ligand (L ):

The ligand (L1 ) was prepared according procedures141¢) ,1,3—di (nitro phenyl) propane
-1,3—dione (0.1mole) and (0.2mole) from amino acid — alanine were heated in presence
of absolute ethanol with drops of glacial acetic acid with refluxing for (4 hrs) , the
precipitate filtered and dried , then re crystallized with absolute ethanol to give 80 % of
macro ligand

(L) .

Preparation of ligand (L2):

The ligand (L2) prepared from reaction between 4- nitro-2,6 —di formal phenol
(0.1mole) and (0.2mole) of ethylene diamine in presence of absolute ethanol for (5 hrs)
with mechanical stirring according to  studying(141é),the precipitate was filtered and re
crystallized ,which (0.01mole) refluxed with (0.01mole) of 4-nitro-2,6-dibenzoyl-phenol to
give 82 % of macroligand (L) .
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Preparation of Two Complexes with lon (Cd?*):

According to procedures(i718) the hot ethanolic solution of ligands [(L1) or (L2)]
respectively was added to solution of ion salt of chloride (CdClz) in mole ratio (metal:
ligand) (1:1) respectively after stirring (2 hrs) ,precipitates formed , dried and re crystallized
to give (82% ,80 % ) respectively from complexes of two ligands respectively .

N1 Nlp

L

(H{li /N>cH3 T }1
C\/ \/C%

Ph—C

Cmmlex[;:tl [l-i)] Complex[cdf L
(M:L) (1:1) (M: L)(l-l)
Tetrahedral Octahedral

Results and Discussion :

Schiff bases are common ligands in coordination chemistry. The imine nitrogen is basic
and exhibits pi-acceptor properties. All ligands and complexes were identified and
characterization by several methods :

Studying of optimal condition of complexes :

The optimal conditions of complexes with ion Cd(ll) were studied in this studying such as

calibration curves of optimal concentration of Cd?*= (0.90 X10“4m) , while concentration

of ligands [ TX103M of ligand (L1) ., 0.2X10-3M of ligand (L2)] .. while optimal (PH=8) for

complex of ligand (Li) and (PH=8.5) for complex of ligand (L2) in base medium, and

chemical identification UV-Visible . Other studies of these complexesin table (1) and
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figs (1-6) .
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Fig ( 1): UV-Vis Spectrum of Ligand (L:)
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Fig ( 2): UV-Vis Spectrum of complex [ Cd (L1)]
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Fig ( 3): UV-Vis Spectrum of Ligand (Lz2)
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Fig ( 4): UV-Vis Spectrum of complex [ Cd (L2) ]
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Fig(6): Optimal PH of complex [ Cd (L2) ]

Mole Ratio of Complexes:

Some physical properties were measured such as melting point , formation of
complexes by job method and mole ratio method through series solutions were prepared
having a constant concentration (1X10-3M) of Cd salt (CdClz) and ligand ., the (ML)
ratio was determined from relationship between the absorption and mole ratio (M :L)
found to be (1:1) for all complexes ,Table (1). All results ((mole ratio ,calibration curve ,
stoichiometry ,chemical spectra) indicate that the Cd- complexes with the two
ligands were stoichiometry (metal:ligand) (1:1) :
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Fig (8) : Mole ratio of Complex [Cd( L2)]

The conductivity and (C.H.N) with Atomic Absorption :

Table ( 1) showed all results of conductivity measurements which were (0.87 , 1.28)
ohm-1.molel.cm? of (1x103M) solution in (DMSO) which indicates that the (Cd -
Complexes ) are non-electrolytic in nature ., and other property such as melting points
, Uv- visible are listed in table (1):
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Table (1): physical properties and UV-Visible of ligands with Complexes:

Ligands & M.P [ e Conductance
Complexes (C) Y-1.Cm2.mole-
Ligand (L) 172 270 /
C21H20N4Os
Ligand (L2) 196 280 /
C24H26NsO¢

Complex 226 400 0.87

[Cd(Li)]

Complex 244 410 1.28

[Cd(L2)]

And other results such as (C.H.N) with Atomic Absorption which gave percentage
% of metal ion in complexes are listed in Table ( 2):

Table (2): Elemental Analysis and Atomic Absorption:

Ligands & Calc. / Found
Complexes C% H% N% Cd%
Ligand (L) 55. 26 4. 38 12.28 /
C21H20N4Os 54, 81 4. 05 11. 90 /
Ligand ( L2) 58. 29 5.26 17.00 /
C24H26N¢O¢ 57. 87 5.07 16.75 /
Complex 44.49 3.17 9.88 19. 84
[Cd(Li)] 44. 05 2.93 9. 47 19.32
Complex 47. 64 3.97 13. 89 18. 59
[Cd(L2)] 47.25 3.54 13.43 18. 03

Spectral Characterization :

I.R & spectra : shown absorption bands in ligands [( L1 ), (L2 )] af (3132-2670, 3435) cm'!
due to hydroxyl groups(19 of carboxylic acid in ligand (L1) and hydroxyl group of phenol
in ligand (Lz) respectively in free ligands which disappeared in spectra of their complexes
indicating the coordination through phenolic oxygen moiety and oxygen of carboxyl
group at bond (M-O) are (563 -576) cm . The I.R —spectra of ( Schiff bases CH=N)(151¢)
respectively in ligands exhibit bands at (1626 , 1631)cm-respectively ,which have been
shiffed towards lower frequencies at (1614 ,1619) cm respectively in complexes to
coordination with ion (Cd2z*)

The coordination through nitrogen of imine group (CH=N) and oxygen of hydroxyl group
of phenol or hydroxyl group of carboxyl in complexes , table (3) and figs (9-12) .
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Table (3) :FT.IR data (cm-?) of ligands with complexes .

Ligands & | (CH=N) | (-NO2) | (CO-0O) (-OH) (M-N) | (M-O)
Complexes | imine Carbonyl of | Carboxyl,
group Carboxyl Phenol
(L) 1626 1347 1728 3132-2670 / /
(L2) 1631 1361 / 3435 / /
[Cd( L )] 1614 1349 1717 / 489 576
[Cd( L2)] 1619 1365 / / 485 563
:
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Fig(9): FT.IR of Ligand (L)
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Fig(10): FT.IR of Complex[Cd (L;)]
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Fig(11): FT.IR of Ligand (L2)
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Fig(12): FT.IR of Complex[Cd ( L2)]

Studying of H.NMR- spectra :spectra of ligands showed signals at 6 (13.34 ,11.08) for

hydroxyl group of carboxyl and hydroxyl group of phenol (OH) in free ligands .,
which disappeared in their complexes as a result of coordination with (Cd?*)., and other
signals are shown in table (4) and some of figures (13, 16) .

Table (4) : H.NMR data (4 ppm) of Ligands with Complexes .

Ligands & | (OH) (OH) Other groups ((only functional groups))
Complexes | phenol | Carboxyl

Ligand (L1) / 13.34 (-Ph-) proton of phenylring : 6.98 —7.40 .
Ligand(L2) 11.08 / 8.13(CH=N) : proton of imine group.
Complex / / (-Ph- ) proton of phenylring: 6.85-7.61 ..
[ Cd(L1)]

Complex / / (-Ph-) proton of phenylring : 6.90 —7.67.
[Cd(L2) ]
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Fig (14]): H.NMR of Complex [Cd (L1)]
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Fig (16]): H.NMR of Complex [Cd (L2)]

2016 September Edition | www.jbino.com | Innovative Association



J.Bio.Innov 5(5), pp: 705-720, 2016 | ISSN 2277-8330 (Electronic) Abdel Hasan

References

Ashraf M. A., Mahmood K., Waijid A.: Synthesis, Characterization and Biological Activity of
Schiff Bases. IPCBEE, 2011, 10, 1-7.

Kalaivani S., Priya N. P., Arunachalam S.. Schiff bases: facile synthesis, spectral
characterization and biocidal studies. [JABPT, 2012, 3, 219-223.

Souza P., Garcia-Vazquez J. A., Masaguer J. R.: Transition Met. Chem., 1985, 10, 410.

Silva da C., Silva da D., Modolo L., Alves R.: Schiff bases: A short review of their
antimicrobial activities. J. Ad. Res., 2011, 2, 1-8.

Naeimi H., Safari J., Heidarnezhad A.: Dyes Pigments, 2007, 73, 251.

Lippard S. J., Berg J. M.: Principles of bioinorganic chemistry. University Science Books,
California, 1994.

Kumar S., Dhar D. N., Saxena P. N.: Applications of metal complexes of Schiff bases — a
review. J. Sci. Ind. Res., 2009, 48, 181-187.

KrygowsKki T. M. , Wozni ak K., Anul ewicz R., Paw
Through-Resonance Assisted lonic Hydrogen Bonding in 5-Nitro-N-salicylidene-ethylamine.
J. Phys. Chem., 1997, 101, 9399-9404.

Upadhyay K. K., Kumar A., Upadhyay S., Mishra P. C.: Synthesis, characterization, structural
optimization using density functional theory and superoxide ion scavenging activity of
some Schiff bases. J. Mol. Struct., 2008, 873, 5-16.

Radecka-Paryzek W., Pospieszna-Markiewicz ., Kubicki M.: Self-assembled two-
dimensional salicylaldimine lanthanum(lll) nitrate coordination polymer. Inorg. Chim.
Acta, 2007, 360, 488—496.

Boghaei D. M., Askarizadeh E., Bezaatpour A.: Molecular and Biomolecular Spectroscopy.
Spectrochim. Acta Part A, 2008, 69, 624-628.

Prashanthi Y., Kiranmai K., Subhashini N. J. P., Shivarqj: Synthesis, potentiometric and
antimicrobial studies on metal complexes of isoxazole Schiff bases. Spectrochim. Acta
Part A, 2008, 70, 30-35.

Ashraf M., Wajid A., Mahmood K., Maah M., Yusoff I.. Spectral Investigation of the
Activities of Amino Substituted Bases. Orient. J. Chem., 2011, 27, 2, 363-372.

Nagham . M. Aljamali ., "Synthesis and Biological Study of Hetero (Atoms and Cycles)
Compounds", Der Pharma Chemica, 2016, 8(6):40-48

Nagham . M. Aljamali ., "Synthesis and Chemical Identification of Macro Compounds of
(Thiazol and Imidazol) "., Research J. Pharm. and Tech. 8(1): January 2015.

2016 September Edition | www.jbino.com | Innovative Association



J.Bio.Innov 5(5), pp: 705-720, 2016 | ISSN 2277-8330 (Electronic) Abdel Hasan

Nagham . M. Aljamali ., "Synthesis and Chemical Identfification of Branched
Heterocyclic Compounds". , European Journal of Scientific Research. Vol. 134 No 1
August, 2015, pp.5-17.

Golcu A., Tumer M., Demirelli H., Wheatley R.: "Cd(ll) and Cu(ll) complexes of polydentate
Schiff base ligands:" synthesis, characterization, properties and biological activity"., Inorg.

Chim. Acta, 2005, 358, 1785-1797.

Rice L. B.: "Unmet medical needs in antibacterial therapy" ., Biochem Pharmacol., 2006,
71,7,991-995.

2016 September Edition | www.jbino.com | Innovative Association



