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Abstract :In this work we prepared some transition metal complexes with tetraamid [N8] macrocyclic
ligand L-dicyclohexan 2,13,16,27 tetraoxo-3,6,9,12,17,20,23,26 decaazacyclohexa decane. The
dinucleating with two metal ion's one of them Zn(ll) nuclei in macrocyclic cavity. The structure was
studied based on metal analysis FT-IR , electronic spectral magnetic measurements indicate that the
compounds have octahedral and distortedoctahedral environment in the region of the metal ions.
Keywords: Macrocyclic ligand,Polyamid ligand,Dinuclear complexes, Transaition elements.

Introduction :

The combination of transition element macrocyclic compound is a constantly twist region in
diagnostic in inorganic and bioinorganic chemistry™?!, According to its application to study the functions
of redox !, of a lot of metallo-enzymes.

The redox active copper (Il) compounds with saleen and relevant Schiff bases were exploited as
structuralchemical nucleases [ and DNA destructive agents ©.

The polydentate ligands having the donor atoms they contain at least three donor atoms and the
ring should have at least nine atoms™®,poly macrocyclic complexes Settlement with tetra and hexaamide
function a cyclic tetra peptide moieties inthe flip-flop connect element ions without deprotonation method
of the amide set and make stability in the little oxidation states of the element ions”

The many method has been widely described audex ploited for the preparation of number of
different types of metal-laminated macrocyclic complexes. However the importance of non-template
procedure for isolating metal ion-free poly aremacro cycles have also been assert by some authorst®.
According to the above applications, it is preferable to preparation and investigation transition element
compounds using such a ligand®**.,

In this work, the synthesis and characterization of dinuclear complexes with [N8] polyamide L
derived from tri ethylene tetra amine has been reported, as shown in Fig (1).

Experimental :

The ligand was synthesized according to the following method™. The hot ethanol(20ml) was
used to dissolve the hexahydrophthalic anhydride (7.8g, 0.05mol) and combine slowly by a hot ethanolic
solution (20ml) of tri ethylen tetra amine (7g, 0.05mol) with stirring. At ~ 85°C, (2 ml conc) HCl is
added to the mixture and then refluxed to 7h. Upon cooling the mixture, a white precipitate was formed.
After that, it was filtered, washed using cold ethanol absolute and dried under vacuum Fig (1).
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Fig (1): Preparation and structure of the ligand

A: preparation of the metal compounds :
The hot ethanolic solution of both the ligand and Zinc Chloride salt of concentration (0.001 mol /20ml)
were mixed together with stirring. After that a hot ethanolic solution of Manganese(ll),
Iron(11),Cobalt(l1), Nickel(Il) , Copper(Il) and Zinc(Il) Chloride salt's (0.001 mol /20 ml) were mixed
every metal alone in 1:1 molar ratio. Cooling the mixture after refluxed it for 2h at 80°C, gives a colored

precipitate of the compounds. All the complexes of 1:1 molar ratio metals filtered and
washed by cold ethanol and then desiccated under vacuum. All the physical properties
shown in Table (1).
Table (1) : Elemental analysis data and molar conductance of the compounds

No. | compound color M.p (C° Yield Molar Elemental
% conductance analysis data
Q* .cm”mol™® Found

(Calculated%o)
Ligand (L) White 169-171 68

1. [Zn, LCl4] Pale 182-184 67 8.5 13.59(13.71)
yellow

2. | [Zn LMnCl,] | yellow 204-206 72 9.0 Mn% 5.71(5.82)

3. | [Zn LFeCl,] | Brown 224-226 75 12 Fe% 5.88(5.92)

4. | [ZnLCoCly] | Dark 211-213 80 13 C0% 6.08 (6.22)
green

5. | [ZnLNiCly] | Green 228-230 60 7 Ni% 5.99(6.20)

6. | [Zn LCuCl,] | Brown 198-200 65 11 Cu% 6.58(6.68)

B. Physical measurements:

Metal analysis of the compounds were done using standard method. Using a Perkin-Elmer 580 B
spectrophotometer, the I.R spectra (4000-400 cm™) was recorded as Potassium Bromide discs. Also
Shimadzu UV/VS was used to obtain the electronic spectra at room temperature and the compounds taken

321



A T ablyzll
ME] ] - & Cx/ & u‘ﬂ‘hwl
(ool el | gl ol g gutnlind] i i S Al
7 o ) ekt | S () (ol okl (5 et el |
(ool adably 2020 Jodl yeslS 17-16

in concentration of 10° M of the DMSO solvent. By a Faraday’s method using BrukerBM6, magnetic
measurements were performed at 25 ° C on the solid. Conductivity was measured by a conductivity meter
mode PCMS —Jenway .

Results and discussion:

The infrared spectra of the ligand show no band related to free primary amine and (C-O-C)
group (6) and four new bands emerge in the free ligand spectrum allocatable to amid I [v(C=0)], amid Il
Esv](C—N) +8 (N-H)], amid (II))[ & (N-H)], and [v (N-H)] of secondary amino set as shown in Table (2) **

The infrared spectra of the present compounds contain a band at 3388-3405cm™which moved to
lower frequencies by ~25 cm™. Also the band of amid Il propose the coordination from the nitrogen of
NH group. More support comes from the emergence of average intensity band in rang 405-447 cm™
credited to [v(M—N)] as shown in Table (2) 4,

Table (2) : Selected infrared spectra bands and their assignment in cm™

No. | Compound Amid | Amid Il Amid Il | v(NH) | v(M-N)
v (C=0) | v(C-N+3NH) | v (NH)

Ligand (L) 1715 1638 1467 3448
1. [Zn, LCI,] 1719 1615 1478 3418 427
2. | [Zn LMnNCl,] 1720 1615 1433 3405 410
3. [Zn LFeCl,] 1700 1614 1456 3417 405
4. | [ZnLCo Cly] 1720 1623 1455 3405 447
5. | [Zn LNi Cl4] 1708 1617 1457 3406 450
| 6. | [CuLCuCly] 1714 1613 1455 3388 428

Zinc (I1) and Manganese (I1) compound:
In this compound the magnetic moment value at room temperature 5.92 B.M, if we propose that the Zinc
(1) ion diamagnetic. This value may attributed to the Mn(lIl) ion and indicates an octahedral structure with
five unpaired electron(8). The electrons spectra exhibit a bands at 27450,34814 cm™ may attributed to
charge transfer as shown in Table (3) 78,

Zinc (I1) and Iron (11) compound:

The electron is spectra appears a band at 1142 cm™ which may credited to the Fe(ll) ion
(°T.,g —> °Eg) transition and can be devoted to octahedral structure. This compound has a magnetic
moment at room temperature 4.72 B.M attributed to Fe(ll) ion in accord with those having distorted
octahedral too as shown in Table (3) 37,

Zinc (11) and Cobalt (1) compound:

The magnetic moment value for this complex 4.96 B.M and also when we propose the zinc(ll) ion
diamagnetic this value may attributed to Co(l1) ion and related to three unpaired electrons™*".  The
electronic spectra showed an absorption at 11580,15125,17990 and 35670 cm™, these bands probably
devoted to the transitions:

TgF)* —> Tog(F) v, “T. g —¥Agveand “Tig(F)  —T,g(P) vs , respectivelyt®*%,

The forth band probably due to charge transfer. The location of electronic spectral band shows that the
Co(1l) ion in this compound have distorted octahedral geometry, as shown in Table (3).
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Zinc(I1) and Nickel(11) compound:

In this compound, the magnetic value of 3.18 B.M assigned to high spin shape and appears the
present of the octahedral structure round nickel(l1) iont**®!. The electronic spectrum indicates 3 bands at
10480, 16125 ,and 24264 cm™correspoinding to three spin-allowed transition
Ag(F) —>°Tog (F)vi Ay —¥T,g (F) vz, and °Axg (F) —F,g (p) v3, respectively
as illustrated in Table (3). An inspection of the compound shows that the Ni(ll) ion octahedral geometry
as shown in fig(2) %%,

Zinc(11) and Copper(ll) compound:

The magnetic moment of the compound 1.91 B.M and may point out that the Cu(ll) ion has one
unpaired electron and Zinc(I1) ion diamagnetic illustrated as shown in Table (3), So the electronic spectra
display band's at 10892, 16834 cm™ devoted to *E,g —— *T,g transition in distorted octahedral for
Cu(Il) ion as shown in fig(2).

Table (3) : Electronic spectral data and magnetic moment of the compounds.

No. | Compound | peff B.M (25 C) A max (cm™)

1. [Zn, LCl,] diamagnetic 28451,31435

2. [Zn LMnCl,] 5.92 27450, 34814

3. | [Zn LFeCl,] 472 11420, 35718

4, [Zn LCo Cl,] 4.96 11580, 15125, 17990, 35670
5. [Zn LNi Cl,] 3.18 10480, 16125, 24264, 36782
6. [Zn LCuCl,] 1.91 10892, 16834, 28940

All these compounds have non-electrolytic nature which supports the proposed structure, see
Table (1) and Fig (2) *®#". Based on the previous explanation we suggest the following configuration to
the Metal(Il) compound shown in Fig (2).

HC—CH HC:CI\-!
N \ -/ .
k\ ,/ N—HC-CI-I—N\‘ | \CO
4’ e Cl N—HC= CH— N b
HC —CH HC CI-I

Fig.(2) Proposed structure of the compounds where M= Manganese(l1), Iron(l1),Cobalt(l1),
Nickel(Il) , Copper(l1) and Zinc(11)
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