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Abstract

The new ligand 5-amino -3-[4'-P-nitrophenyl thiosemicarbazido]-1,2,4-Thiodiazole(L) was
prepared a long with its metal complexes with the selected ions Cr(1ll) ,Mn(ll) ,Co(ll), Ni(ll),
Cu(ll) and Zn(I1).The prepared complexes were elucidated by microelemental analysis (C.H.N.M),
spectral methods (UV- vissible) and (FT.IR ),and other physical measurements (molar conductance
in 10° M solution of (DMF), magnetic susceptibility for solid complexes and studied in solution
using molar ratio(M:L) in ethanolic solution, Further more the stability of complexes in solutions
were estimated via determination of stability constant Ks by spectrophotometric method.

Introduction

The insertion of functional groups
into the ring of the hetrocyclic compound
5-amino-1,2,4-thiadiazole -3-thione [1] was
reported to produce some compounds of
biological activity **,as well as compounds
of industrial uses such as antioxidants and
polymer softliners ©© |

The efficieny of such derivatives might be
increased or decreased on coordinating some
of their donor atoms to a metal ion 2.

Transition metal complexes of bivalent
[M(ID] with derivatives of 1,2,4-thiadiazole
ligands have been extensively investigated as
catalysts for a number of organic redox
reactions®*?,

In the present paper we prepared 3-[4’-P-
nitro phenyl thiosemicarbazido]-1,2,4-
Thiodiazole with some divalent transition
metal ions.

Experimental

All the chemical ,such as dithiobiuret[2],
metal salts Cr(NO3)3.6H,0, Mn(NO3),.4H,0,
CO(NOg)z.GHzO, CU(N03)26H20 and
Zn(NOg), ,solvents were purchavsed from
fluka and used without purification the
conductivities of (10°) M solution of the
complexes were measured in (DMF) as solvent
at (25 C°) using conductivity Hand-Held meter
LF 330.The electronic spectra of the
prepared complexes in UV-Vis. Region
were recorded in absolute ethanol,and DMF
solution using shimadzu model UV-Visible
spectrophotometer. The IR. Spectra of the

\e

compounds were recorded with Shimadzu
FTIR-3600 spectrophotometer.

Magnetic Moments were determined on
showed scientific Magnetic moment balance
(Model No.MK;3) at room temperature (23C°)
using Hg[Co(SCN),] as the calibrating
agent' diamagnetic  corrections  were
calculated from Pascal's constants.

The elemental analyses were conducted on
a Corlo-Erba instrument.The percents of
Metals in the complexes were estimated by
flame atomic absorption — Shimadzu AA,670
with standard addition Method.

Preparation of 5-amino-1,2,4-thiadiazole-
3-thioneShown below (1)

() Was prepared according to
general published method (12) as described in
Scheme (1).
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Preparation of 5-amino-3-[4'-P-nitro phenyl
-Thiosemi- carbazide] -1,2,4-Thiadiazole

5-Amino -1,2,4-Thiadiazole 3-Thion [I]
(0.01 mole,1.33g)was dissolved in 20 ml
absolute ethanol,and (0.01mole,1.80g) of
4-(P-nitro phenyl)-Thiosemicarbazide [3] in
20 ml absolute ethanol was added dropwise.

After the addition had been completed, the
solution was refluxed with constant stirring for
(6) hour, the mixture was filtered and the
crude products was recrystallized from
ethanol:distilled water in ratio (3:1 Vol) to
afford 70% Yield Scheme(2).
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Preparation of complexes (C;-Cs)

A solution of metal nitrate in ethanol
(20 mmole) was mixed with the ligand (L) in
ethanol (40 mmole,1.244q) in a 1:2 molar ratio
except for Zn(ll) 1:1 The contents were
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recrystallized from dimethyl formamide and
water, and dried over anhydraous CaCl; in
Vaccum at room temperature.

The yield were (60-80)% in all complexes
with respect to the ligand. They decompose at

refluxed in (100 ml) absolute ethanol on (295-320) C° and are most insoluble
an oil bath for two to three hours. in  common organic solvent such as
The refluxed solution was then poured ethanol, chlorobenzen, acetone, nitrobenzene,
into ice cold water when a coloured dichloromethane and chloroform. However,
solid separation out. The product was they are soluble in polar organic solvent
isolated by filteration, washed with ether, (DMSO and DMF).

Table (1)

Suggested formalas, and Micro-elemental analysis of the Prepared complexes.

Formala

CoHgN702S,

Elemental analysis Calc.% (found)

C%

34.72
(33.91)

H% N% M%

3151
(30.88)

[Cr(CgHgN702S,)2(NO3),]

25.08
24.39

27.64
28.00

[Mn(CgHgN;0,S,),](NO3),

27.00
26.63

28.0
28.01

[Co(CyHgN70,S5),(H20),](NOs),

25.77
24.89

26.73
26.65

[Ni(CgHgN70,S,),](NOs),

26.86
(25.79)

27.86
28.00

[Cu(CgHgN70,S5))2(H20,)1(NO3),

25.54
25.22

26.49
(27.22)

[Zn(CyHgN70,S,)(NO3),]

21.64
20.89

19.63
(20.11)

Table (2)
Characterstic stretching vibrational frequencies(cm™) located in I.R. spectra of ligand(L)
and its metal complexes.

IR.absorption v(cm™)

3350(m)
1350

1505(s).

vN-N

vC=S

1050(s)

VNO3

M-N

3410(m)
1345(m)

1345(m)

(1605(s)

950(m)

1010(s)

1450(s)

3250(br.)
1362(s)

1362(s)

1580(s)

930(m)

990

1430(m)

590

3180(br.)
1358(m)

1358(m)

1587(s)

940(m)

980

1420

398(m)

3200(br.)
1360(m).

1360(m)

1605(s)

925(m)

980

1415(m)

410(w)

3610%(br.)

1615(s)

3180(m)
1349(m)

1349(m)

1579(s)

930(m)

1000(s)

1405(s)

418(w)

3210(m)
1356(m)

1359

1592(s)

940

995

1440

405(w)

3450*(br.)

1605(s)

3300(m)
1355(m)

1355(m)

1567(s)

950(m)

968(m)

1430(s)

410

S=strong, m=medium ,w=weak, br=broad * = referred to assymetrical vibrational modes of (O-H) for water molecular,and
rocking(O-H) for Co(l1) and Cu(l1) complexes.

Vv
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Table (3)
Elementic spectra Data ,Conductance in (DMF) Magnetic Moments(B.M)and stability
constants of metal complexes.

Molar
conductance

Am(DMF)

Magnetic
moment

Heri(B.M)

Stability
constant

K(L.mol™)

d-d
trans.

Charge

n—m*
transfer

¥

615°415

495

715
590

515

520°

a = extinction coefficient (&) for d-d transition.

b = extinction coefficients(&nay) for charge transfer M—L or L-M(ZnL).

Result and Discussion

The stoichiometrics of the ligand and its
complexes confirmed by their elemental
analyses.

Elemental analyses (C.H.N.M)forword to
be in good agreement with the general fromula
given for the complexes.

Conductivity Measurement

The observed conductivity measurements
of the complexes in DMF solution (10°M)
indicated the electrolytic behaviour in (1:2)
ratio for all complexes except for CrL which
was (1:1) .

Spectral studies

Infrared spectra :-The diagnostic band of
the infra-red spectra and their assignment for
the free ligand and its complexes are gives in
Table(2).

The bands observed at 3350cm™
1595,1050 and 1350 cm™ in the spectrum of
starting material (la,Ilb) are assigned to
NH,,C=N,c=S and “ bands. upon
substitution of thiol group of (la) with
4-P-nitrophenyl thiosemicarbazide.

A

The new ligand (L) shows new bands at
950,1450 and cm™ which may be attributed to
N-N,N=O and bending of 1,4-disubstituted
benzene ring™®® .

A comparison of the infrared spectra of the
free ligand and metal complexes reveals that
all Table (2), coordination of metal to nitrogen
of amino group in position (5) and nitrogen
number (4) of the ring to form five-membered
ring system due to the negative shift in
stretching amino (vNHy) by range (200-160)
cm™ and red shift of (C=N) by range (10-25)
cm™ metal nitrogen band is further confirmed
8%/) the presence of bonds around(410-510)cm™

Finally the presence of water molecule
coordinated to metal was explained by
diagnostic bands at (3610-3450)cm™ (-OH)
and (1605-1615)cm™(rocking 50-H)bands ®".



Journal of Al-Nahrain University Vol.12 (2), June, 2009, pp.15-24 Science

60.0 —
BT
57.5
55.0 - S CR— .

52.5 ~—]-

a7.5 3 | : 1 le33ze | s |

50.0

45.0

i A
425 b At 2BB22 | +

40.0 — | i
s / I
375 |

- \ 7 I .

- \- / | ]

38.0. oo B |
Y 34253 | D |
—( T w ST L L L [ LI B R L B B f_T T T T ‘57’, T T | T T |"T T —r T ] [ l

4000.0 35000  3000.0  2500.0  2000.0  1750.0  1500.0  1250.0 1000
~ Testscan Shimadzu FTIR 8000 series e X ’ © 7500 %0 o
B T g ey

Fig.(1) : FT.IR.Spectrum of L. ligands.
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Fig.(2) : FT.IR.Spectrum of Cr.
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Fig.(3) : FT.IR.Spectrum of Mn.
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Electronic Spectra

The important electronic spectral data of
the ligand and metal complexes are described
in Table (2). The spectrum of ligand solution
in absolute ethanol shows two peaks at 220
and 315 nm which are assigned to (m—n*) and
(n—7*) transitions“®.Fig. (4).

The green solution of CrL complexes
exhibits two weak transition in visible
(415&615) nm which are forbidden spin
transition of (‘Asg — “T»g) (10Dq) and (*Azg
— *T19) (F)™ respectively, this supports the
octahedral geometry complexes Fig.(5).

The (MnL) complex was more soluble in
DMF giving a deep red colour, this reveals the
presence f avacant coordination site on the
metal ion which led to formation an octahedral
complex with solvent moleculer® only one
absorption band was observed in the visible
region of 495nm and was assigned to the
forbidden transition (°A.g—*Eg,*A19(G)?,
the magnetic moment in the solid state
(1err=5.5B.M) indicated which spin—tetrahedral
complex®,

The spectrum of Co(ll) complex exhibited
a multiple bands at (715)nm and (590)nm

Sinan M.M.Albaity

bands are characteristic octahedral Cobalt (1I)
complexes assigned to(“Tig(F)—*T,g(F) and
(“T1g(F)—"Asg(F) transitions @2,

The NiL complex gave a yellow orange
colour in DMF which refers to the presence f
vaccant coordination sites on the metal ion. the
solid was found diamgnetic ,indicating a
square planar geometry ®® The new weak
bands in the visible region of Ni(Il) complex at
(380 and 515)nm are assigned to charge
transfer (dxy—n*)(Tog) and (*A.g—'As0)
respectively®®.

The blue complex of Cu(ll) gave deep
green colour in DMF and shown broad bond at
520nm of Spin transition (Eg— 2T,q)®.

The presence of one unpaired electron was
investigated upon the magnetic moment value
(Mer = 1.05.B.M)of distorted octahedral @¥.

The yellow solution of Zn(Il) complex in
DMF, shown-high intensity peak at 365nm
which are attributed to (M—L) charge transfer
transition®. The solid was found diamagnetic
and the suggested structure is a tetrahedral
complex.

Fig.(4): UV-Visible spectrum of ligand (10°M) in Ethanol.
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Fig.(5) : UV-Visible spectrum of Cr(I11) complex in DMF.

Suggested stereochemical structures:
According to the results obtained for

structures of the above mentioned complexes,
elemental and spectral analyses, the suggested

can be illustrated as follows :
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Structure (1) octahedral of C; complex.
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