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Abstract

New complexes of Cu (II),Ni(II) ,Co(ll), and Zn(I) with 2-
amino-5-p-Flouro Phenyl 1,3,4-Thiadiazole have been synthesized .
The products were isolated , studied and characterized by physical
measurements, i.e., (FT-IR) ,UV-Vis and the melting points were
determined .The new Schiff base (L) has been used to prepare some
complexes .The prepared complexes were identified and (heir
structural geometry were suggested.

Introduction

- 1,3.4-Thiadiazoles represent an important class of heterocyclic
compounds that have many applications in our life (1-4) some of these
are employed as herbicides (5) .nervous system depressing (6) . Thus
,some of these heterocyclic compounds[A,B] used as a ligand to
prepare biologically active compounds (7) .
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where R= oxadiazole

Ahmed et.al., (8) also used thiadiazole ligand to obtain some
complexes as a polymer .
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Other workers (9-10) used carbohydrate unit as a ligand to prepare
some biologically active complexes .

Experimental

Reagents were purchased from Fluka and Redial -Dehenge
chemical Co., .IR spectra were recorded as (Csl) discs using a
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shir?adxnu 8300-F'I-IR Spectrophotometer in the range (4000-200)
cm’ .

Electronic spectra of the prepared compounds were measured in
the region (200-400) nm for 10 M solution in DMF at 25 °C using a
shimadzu ,160 spectrophotometer with (1.00 cm™) matched quartz cell
.Elemental microanalyses were performed on a (C.H.N) analyzer
.model 1106 (carlo-Erba ),while metal contents of the complexes were
determined by atomic absorption (A-A) technique using a shimadzu
AAGB8G atomic absorption spectrophotometer .  Electrical
conductivity measurements of the complexes were recorded at 25 °C
for 107M solutions of the samples in DMF using a PW 4526 digital
conductivity meter . magnetic measurements were recorded on a
Bruker BM 6 instrument at 298 k following the Faradys method.
Chloride contains for complexes were determined by using
potentiometeric titration method on (686-Titro processor -
6635.Dosimat-metrohn Swiss ),

Preparation of [2-amino-5-p-Flourophenyl 1,3,4-
thiadiazole |:

An equimolar of p-flouro benzoic acid (0.02 mole) and
thiosemicarbazide (0.02 mole) in (10ml) of phosphorous oxy chloride
were refluxed for (4)hours .On cooling to room temperature the
mixture was diluted with water and refluxed for (1hour) and filtered

The filtrate was neutralized with potassium hydroxide to
precipitate the product y ield (0.2g) (75%),M.P>250 °C.
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[ 1
Preparation of Schiff base ligand [HL]
To a hot ethanolic solution of [I] (0.01 mole) ,a solution of
salcialdehyde (0.01mole) in(10ml)ethanol was added with (1-3) drops
of glacial acetic acid ,the reaction mixture was refluxed for (3hours)
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;on cooling the separated solid brown was filtered and re-crystallized
from ethanol to yield (0.2g) (65%). M.P (145°C).

Synthesis of the complexes
-Synthesis of [Ni(L) Cl,]

Ligand (L)(0.334mmole) and KOH (0.0189g) (0.334 m mole) were
suspended in dry methanol . The mixture was heated under reflux
.during which time the suspended solution became clear . A solution of
(0.079g),0.332 m mole) NiCl,.6H,0 in (10 ml) MeOH] was added to
the above mixture .The reaction was allowed to reflux for (1hour). The
solution was allowed for a slow evaporation and a red-brown
precipitate was formed ,(yield 0.1g, ?{}%},M,P(24SU}Dec.

Synthesis of [Co(L)Cl,]

In (50ml) round bottom flask (0.055g.0.23m mole)of (CoCI2.6H,0)
was dissolved in (10ml)methanol .A solution of (0.079g,0.26m mole)
of (HL) in(10ml) ethanol and KOH(0.0189(G,0.334m mole) was added
to the above mixture .The reaction was allowed to reflux for (2hrs)
Thie precipitate red blue which was formed upon standing was
collected ,washed with (Zml) ether and dried to give (0.072,71%) of
the title compound , m_p(285°C) dec.

Synthesis of [Cu(L)Cl;]

The method used to prepare [Cu(L)Cly] was analogous to that in( 2-
a ) with CuClz 6H20(0.055g,(0.23m mole) . The quantities of the other
reagents were adjusted accordingly and the identical work —up
procedure gave a green precipitate (0.075) (75%) .,m.p(253-
255)°C.dec.

Synthesis of [Zn(L) Cl;]

A similar procedure to that described for [Cu(L)Cly] but with
(£nCl;-2H; O0)(0.039g) (0.22 m mole ) with (0.07 g )(0.023 m mole
JHL) to give a white precipitate ,which was washed with (2ml) of
ethylether to give {D.ﬂ?gg}m.p{ﬂﬁﬁﬂ} dec.

Results and Discussion

Synthesis of the ligand
The new ligand type (NO) was prepared according to the general
method scheme (1).
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Complexes
The complexes are stable at room temperature , non hygroscopic ,
insoluble in non polar solvent but soluble in (DMF) and (DMSO) .
The analytical and physical data (table 1) and spectral data (table
2and 3) are compatible with the suggested structures scheme 1.
Elemental analysis indicate that the complexes of (HL) with Ni(II)
;Co(IT) ,Cu(IT) and Zn(II) can be formulated as [M(L) Cls ] where M=
MNi,Co ,Cuand Zn .
L.R spectral data:

The IR spectra of the ligand and its metal complexes are
presented in (table 2) .The disappearance of the (OH) band of the free
ligand in the IR of the metal complexes indicates that the (OH) group
is de protonated and coordinated to the metal ion as (-O" ) (11 ), on
the other hand , the (C=N) stretchmf, moietic  shifled to a higher
frequency by about (13)em™ ,compared to the free ligand table (2)
(figure 1), it has been noticed that (-C-S-) did not changes .These
(LR) results indicate that the ligand is coordinated to
Ni(IT),Co(ID),Cu{ll),Zn(Il) via both (N and O) .'l'he new (IR) I:rands
appearing at (450-462) ecm™ and (553- -559)cm™ and (295-362) cm’!
are assigned to v(M-0) , v (M-N) and v(M- Cl] wbratmm Jrespectively
(figurel- a,b,c ) (12). The bands at (840cm™) (740 em™') don't change
values that’s mean the sulfer atom not coordinated to metal (13).

Electronic spectra:

The electron spectra of the ligand and its metal complexes in(
DMF ) are summarized in table (3) (figure 2).
(HL) ligand in DMI' shows three bands at (215,304,381 )nm, the band
in the (215)nm region is ascribed to a(m -x) transition due to
molecular orbitals uriginaring in the (-N-C-) moiety ,in the ligand
‘The band appearing in (304,381)nm is assigned to the azomethane
chromophore (n-z') transitions (14) .The (uv-vis) spectra of the
complexes displayed absorbtion at (300-316) nm to the ligand field
.The (uv-vis) spectrum of [Ni(L)Cl;].The band at (490)nm was
attributed to (d-d) transition of type (’BLEH]A]E} (15) , suggesting a
square planar structure about (Ni) ion .
The [Co(L)Cly] complex (figure Ea) lhc band at (733)nm was
attributed to (d-d) transition of type (Tape A, 2) (16 ).
[CLH[L]Clg] exhibit two bands at (406,737)nm which can be assigned
tu[ By’ A1) and [*B;<"E] transitions .
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The band at (380) nm in the spectrum of [Zn(L)Cl] assigned for
charge transform , since (Zn) (II) (figure (2b) is (d'") systems
,suggesting a tetrahedral structure about Co(11),Cu(IT) and Zn(I1)[17] .

Conductivity measurements :

Ihc mnlar conductance of the complexes in (DMF) lie in the (3-
6)s.cm”.mol” range table (3), indicating their non- electrolytic nature
with neutral ratio (18 ).

Magnetic moment :

‘The magnetic moments for some complexes are shown in table (3)
The Ni (11) (0.64 B.M)complex has a square planar geometry
however, the Co(IT) (4.15 B.M) has a distorted tetrahedral geometry .
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Table: (3) Electronic spetral data, conductance measurements and
magnetic moments of ligand and their complexes

{"Tum'plexes L max £Emax A | Solve | Magneti
formula {nm) {molar“em™ ) {t¥'em’mole™) nt I
i moment
| s (B.M)
CisHN;OF | 215 1355 - | DMF 2
5 N4 1217
381 1014
Ni(L) Cl; 300 2210 23 DMF | 0.64
490 120 |
Co(L) Cl; 304 | 1624 6 DMF 415
133 3l
Cu(L) €1, 116 1532 - 52 | DMF =
406 725
737 56
Zn(L) Cl, 3m 1711 22 DMF
| 387 1020
K ‘i
e .
= / “f!'."'
ettt ? _
i T

Fig: (1) The LR. spectrum of the ligand (HL)
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Fign  (la) The LR. spectrum of the complex [Ni(L)Cl;]

Fig+ . (1b) The LR. spectrum of the complex [Co(L)Cl;]

Fig. (lc) The LR. spectrum of the complex [Cu(L)Cl,]
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Figt s (2) The UV-Vis spectrum of the ligand (HL)
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Fig - (2a) The UV-¥is spectrum of the complex [Co(L)Cly|
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Fig , (2b) The UV-Vis spectrum of the complex |En(L)Cl;]
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Fig. (3) The proposed structure of the Ni complex

M= Cu, Co, Zn

Fig.(4) The proposed structure of the complexes
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