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Abstract 

Ni
2+

, Cu
2+

, Pd
2+

 and Pt
2+

 complexes of of 2,2'-(butane-2,3-diylidene)bis(hydrazine-1-carbothioamide) (H2L) were 

prepared and fully characterized. The characterization of the prepared compounds were carried out analytically 

and spectrally using elemental and thermal analyses, FTIR, 
1
H NMR, 

13
C NMR, mass and electronic absorption 

spectra as well as magnetic and molar conductance measurements.The analytical data revesled that the 

complexes formed in 1:1 molar ratio and all complexes are non-electrolyte. The spectral data showed that the of 

2,2'-(butane-2,3-diylidene)bis(hydrazine-1-carbothioamide) (H2L) behaved as a dibasic tetradentate chelator 

bonded with the metal ions via thiol sulphur atoms and azomethine nitrogen atoms adopting a square planar 

geometry for Ni
2+

 , Pd
2+

 and Pt
2+

 complexes, while Cu
2+ 

complex adopts a distorted octahedral geometry 

structure. The thermal analysis showed that the ligand was stable up to 191C while Ni
2+

, Pd
2+

 and Pt
2+

 complex-

es were stable up to temperatures range from 235-320 C and decomposed in one step leading to the formation 

metal oxide. 
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1. Introduction 

The metal complexes for the compounds incorporating nitrogen and sulfur atoms have been attracted nu-

merous researchers attention  because of their important and effective role in different fields.
[1-5]

 Among them, 

thiosemicarbazone compounds of formula (R
1
R

2
C

2
=N

3
-N

2
(H)-C

1
(=S)N

1
R

3
R

4
) which represent an important class 

of S/N-thio-ligand due to their biological and catalytic activities 
[6-12]

. The activity of these thio-ligand can be in-

terrelated to their chelation ability toward the ions of transition elements. The complexes of thiosemicarbazone 

have several applications such as anti-cancer,
[13-17]

 anti-HIV, anti-viral, 
[18, 19]

 anti-fungal, anti-bacterial, antimi-

crobial, anti-molluscicide.
[20-25]

 anti-tumor,
[26]

 Anti-neurotoxic,
[27]

 anti-proliferation,
[28]

 and anti-tubercular,
[29] anti-

inflammatory.
[30]

 Ni
2+

 and Co
3+

 complexes of thiosemicarbazone ligands incorporating N-heterocyclic moiety pos-

sess a DNA binding ability and cleavage activity as well as an inhibitory effect on the topoisomerase I/II.
[31, 32]

 

While Cu
2+ 

complexes of thiosemicarbazone act as models for galactose oxidase especially its redox reactions at a 

biological level
[33]

 and Mo2
2+

complexes of S-methyl-5-bromosalicylidene-Nalkyl substituted thiosemicarbazone 
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ligands showed antioxidant and catalase-inhibitory activities.
[34]

 The complexes of thiosemicarbazone were also 

used as precursors for preparation of metal oxide nanoparticles.
[35, 36]

 Because of their optoelectronic characteris-

tics, the role of metal oxide nanoparticles in water treatment from organic colorants via photocatalysis technique 

has acquired a great benefit.
[37]

 This article devoted to the preparation of Ni
2+

, Cu
2+

, Pd
2+

 and Pt
2+

 complexes of of 

2,2'-(butane-2,3-diylidene)bis(hydrazine-1-carbothioamide) (H2L). The  geometrical and structural charateristics 

of the prepared thiosemicarbazone and its complexes were characterized using spectral and thermal techniques 

such as Elemental and thermal analyses, FTIR, 
1
H NMR, 

13
C NMR, mass and electronic absorption spectra as 

well as magnetic and molar conductance measurements. 

 

2. Experimental 

2.1. Instrumentation and measurements 

Elemental analyses (C, H, N) were performed at RSP Unit of Kuwait University. TGA was carried out on a 

Shimadzu TGA‐60 thermal analyzer (30‐850 °C) at a heating rate of 10 °C/min. Molar conductance was measured 

in DMSO using a Bibby conductometer type MC-1. IR spectra were performed on a FTIR‐6300 type A (400‐4000 

cm
‐1

). The electronic spectra were performed on Cary 5 UV‐Vis Spectrophotometer. The 
1
H NMR (600 MHz) and 

13
C NMR (150 MHz) spectra of the ligand and its Pd

2+
, Pt

2+
 complexes were recorded in DMSO-d6 using Brucker 

WP 200 SY spectrometer (600 MHz). Chemical shifts (δ) were reported in ppm using TMS as the internal stand-

ard. Mass spectra were studied using a GC-MS Thermo-DFS (BG-FAB) mass spectrometer.  Magnetic suscepti-

bilities were measured by a Johnson-Matthey magnetic balance using Hg[Co(CNS)4] as a calibrating agent. Dia-

magnetic corrections were made using Pascal's constants.
[38]

 The magnetic moments were calculated from the 

equation: μeff =2.84(χM
corr

T)
1/2

.  

2.2. Synthesis of the ligand 

  The ligand adding 30 mL hot ethanol solution of thiosemicarbazide ( 18.12 g, 0.2 mol) slowly to 30 mL hot 

ethanollic solution of 2,3-butandione (23.2 g, 0.1 mol)(Scheme 5) then heating these mixtures under reflux, with 

continuous stirring, in a heating mantle for 2h. The precipitate was collected by filtration, washed with ethanol, 

diethyl ether and finally dried under vacuum over silica gel to afford the corresponding thiosemicarbazone (H2L, 

1) (Fig. 1). Yield: 77%; m.p.: 225 
o
C. Elemental analysis for C6H12N6S2 (m/z 232.32): calcd (Found) %C 32.02 

(31.04), %H 5.21 (5.16), %N 36.17 (36.07), %S 27.60 (27.83). IR (KBr, cm
-1

), 3408, 3248, 3194, 3149 

ν(NH/NH2), 1594 ν(C=N), 948 ν(N-N), 833 ν(C=S). 
1
H-NMR (600 MHz, DMSO-d6): δ (ppm) = 11.061, 10.197 

(s, 2 H, NH
6&7

), 8.390, 8.101 (s, 4H, NH2
10&12

), 1.947 (s, 6H, CH3
3&14

), 
13

C-NMR (150 MHz, DMSO-d6): 183.12 

(C8&9), 148.37 (C1&2), 13.81 (C3), 11.55 (C14). UV. Vis. 1 cm quartz cells, (DMSO) 275, 327, 365, 377, 395 

nm. 
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Fig. 1: Synthesis of 2,2'-(butane-2,3-diylidene)bis(hydrazine-1-carbothioamide) (H2L, 1)
 

 

 

2.3. Synthesis of the complexes 

2.3.1. Synthesis of the binuclear Ni
2+

 (2) and Cu
2+ 

complexes (5) 

The Ni
2+ 

and
 
Cu

2+ 
complexes [were prepared by heating a mixture of the ligand (223 mg, 1 mmol) and 

Ni(OAc)2.4H2O or Cu(ClO4)2.6H2O (1 mmol) in 30 ml ethanol solution for 4-6 h. The precipitate was collected by 

filtration, washed with ethanol, diethyl ether and finally dried under vacuum over silica gel.  

Ni
2+

-Complex (2): Yield: 67%, m.p. >300 
o
C; color: dark brown; µeff = Dia.; molar conductivity (m): 4.34 


-1

cm
2
mol

−1
, Elemental analysis for [Ni(L)], C6H10N6S2Ni, (m/z 289.00): Calcd. (Found) %C 24.94 (25.06), %H 

3.49 (3.44), %N 29.08 (28.79), %S 22.19 (22.46) %Ni 20.31 (19.98). IR (KBr, cm
-1

), 3410, 3290, 3225, 3147 

ν(NH2), 1582, 1630 ν(C=N), 1008 ν(N-N), 716 ν(C=S). 497 ν(NiN), 451 ν(Ni-S). UV. Vis. 1 cm quartz cells, 

DMSO) 258, 300, 335, 395, 450, 600, 670 nm. 

Cu
2+

-Complex (5): Yield: 59%, m.p. >300 
o
C; color: dark brown; µeff = 1.80.; molar conductivity (m): 

8.66 
-1

cm
2
mol

−1
, Elemental analysis for [Cu(L)(H2O)2], C6H14N6S2O2Cu, (m/z 329.88): Calcd. (Found) %C 

21.85 (22.17), %H 4.28 (4.14), %N 25.48 (25.08), %S 19.44 (19.52) %Cu 19.26 (18.95). IR (KBr, cm
-1

), 3411, 

3350, 3293, 3258 3154 ν(NH2/H2O), 1588, 1629 ν(C=N), 1000 ν(N-N), 697 ν(C=S). 519 ν(CuN), 460 ν(Cu-S). 

UV. Vis. 1 cm quartz cells, DMSO) 255, 310, 340, 475, 610 nm. 

2.3.2. Synthesis of the Pd
2+

 and Pt
2+

complexes (3) and (4) 

Pd
2+

 and Pt
2+

complexes were prepared by heating a mixture of the ligand (223 mg, 1 mmol) and K2PdCl4 

or K2PtCl4 (1 mmol) in 30 ml aqueous ethanol (v/v) on a water bath for 5 h. The precipitate was collected by filtra-

tion, washed with hot distilled water followed by ethanol, diethyl ether and finally dried under vacuum over silica 

gel.  

Pd
2+

-Complex (3): Yield: 50%, m.p. >300 
o
C; color: violet; µeff = Dia.; molar conductivity (m): 5.83 

-

1
cm

2
mol

−1
, Elemental analysis for [Pd(L)], C6H10N6S2Pd, (m/z 336.37): Calcd. (Found) %C 21.40 (20.98), %H 

2.99 (2.91), %N 24.96(24.84), %S 19.04 (18.86) %Pd 31.60 (31.28 IR (KBr, cm
-1

), 3401, 3289, 3142 ν(NH2), 

1564, 1629 ν(C=N), 1008 ν(N-N), 712 ν(C=S), 519 ν(PdN), 476 ν(Pd-S). 
1
H-NMR (600 MHz, DMSO-d6): δ 

(ppm) = 7.614 (s, 4H, NH2
10&12

), 1.972 (s, 6H, CH3
3&14

), 
13

C-NMR (150 MHz, DMSO-d6): 180.21 (C8&9), 156.37 

(C1&2), 13.81 (C3&14). UV. Vis. 1 cm quartz cells, DMSO) 257, 332, 395, 410, 485, 575, 610 nm. 

Pt
2+

-Complex (4): Yield: 67%, m.p. >300 
o
C; color: olive; µeff = Dia.; molar conductivity (m): 21.52 

-

1
cm

2
mol

−1
, Elemental analysis for [Pt(L)], C6H10N6S2Pt, (m/z 425.39): Calcd. (Found) %C 16.94 (16.56), %H 

2.37 (2.45), %N 19.76 (19.25), %S 15.07 (15.36) %Pt 45.86 (45.41). IR (KBr, cm
-1

), 3408, 3249, 3193, 3149 

ν(NH2), 1590, 1630 ν(C=N), 1005 ν(N-N), 713 ν(C=S). 497 ν(PtN), 451 ν(Pt-S). 
1
H-NMR (600 MHz, DMSO-

d6): δ (ppm) = 7.833 (s, 4H, NH2
10&12

), 1.954 (s, 6H, CH3
3&14

), 
13

C-NMR (150 MHz, DMSO-d6): 178.89 (C8&9), 

157.61 (C1&2), 13.89 (C3&14). UV. Vis. 1 cm quartz cells, DMSO) 275, 325, 355, 375, 397, 640 nm. 

 

3. Results and discussion 

The obtained ligand and its complexes (1-5) are air stable. The complexes possess assorted colors, the sol-

ubility test illustrates that the complexes showed that these complexes are water insoluble and soluble in polar 

aprotic solvent like DMSO and DMF. The value of molar conductivity of complexes (2-5) are 4.34, 5.83, 21.52 

and 8.66 
-1

cm
2
mol

−1
 respectively indicating their non-electrolytic nature.

[39]
 The scientifically high value for Pt

2+
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complex could be due to the partial solvolysis by DMSO.
[39, 40]

 The elemental, thermal, molar conductivity, mag-

netic moment measurements, spectral analyses as well as X-ray single crystal data are located in experimental 

section and Table 1. The data illustrated that all complexes were composed in molar ratio (1L:1M) with formulae 

[M(L)(X2)] where M=Ni
2+

, Pd
2+

 or Pt
2+

 and X = 0 but when, M= Cu
2+

, X = H2O as shown in (Fig. 2). 

 

Fig.2: Structure representation of Ni
2+

, Pd
2
 
+
, Pt

2+ 
and Cu

2+ 
(2-5) 

3.1. NMR spectrum  

3.1.1.
1
H-NMR spectrum 

The ligand 
1
H-NMR spectrum in DMSO-d6 (Fig. 3) agree with the proposed structure. The two chemical 

shifts noted as singlet at 11.061 and 10.197 ppm (s, 1H, NH
6
) and (t, 1H, NH

7
); While the doublet chemical shifts 

noted at 8.390 (dd, 2H, 
10

H2N) and 8.101(d, 2H, 
12

H2N). The spectrum also showed chemical shifts at δ = 1.947 

ppm for CH3 group at position (3 & 14) were imputed to the methyl group protons. 
1
H-NMR spectrum clarifies, 

that the thiosemicarbazone (1) offered only a thio-keto form; there’s no evidence for existence of the thio-enol 

form. This conclusion was supported by the existence of chemical shifts relevant to (NH) and the complete lack of 

a chemical shift relevant to (SH) of the thio-enol form.
[28]

 The 
1
H NMR spectra of the Pd

2+
 and Pt

2+
complexes 

showed that the thio-amide protons are disappeared clarifying that the Pd
2+

 and Pt
2+ 

are bonded to the thio-enol 

tautomer via the deprotonated thio-amide sulfur atom. 

 

Fig. 3: 
1
HNMR spectrum of thiosemicarbazone (H2L, 1) 
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3.1.2.
13

C- NMR spectrum 

The 
13

C-NMR spectrum of thiosemicarbazone (1) (Fig. 4) displayed a chemical shift at 183.12 ppm assign-

ing to the thioketone carbon atom (
8,9

C=S).
[41, 42]

 The imine carbon (
1,2

C=N) chemical shift was appeared at 148.37 

ppm.
[41, 42]

 The peaks appearing at 11.55, 13.81 ppm can be related the methyl group carbon atoms (
3,14

CH3). For 

Pd
2+

 and Pt
2+

complexes the thio-amide (C=S) signal shift to upfield by about 5, 3 ppm in comparing with the 

parent thiosemicarbazone. This upfield shift may be due to the movement of electron density from the thio-amide 

moiety to the Pd
2+ 

and Pt
2+

 ions upon chelation that could have caused the thio-amide carbon nuclei to be de-

shielded hence the upfield shift.
[14]

 

 

Fig. 4: 
13

CNMR spectrum of thiosemicarbazone (H2L, 1) 

 

3.2. Mass spectrum (MS) 

The MS of the thiosemicarbazone (1) (Fig. 5) showed a molecular peak at m/z = 232.1 (7%) and weak 

peaks surround it due to 
13

C and 
15

N isotopes. The other positive ions give peaks at 215.1 (15%), 174.2 (3%), 

116.0 (100%), 86.1 (6%) and 56.07 (32%) mass numbers. The intensities of these peaks indicate the stabilities of 

these fragments. The MS of [Ni(L)] displayed multi peaks representing sequential degradation for the molecule.  

The peak appeared at m/e = 2 (Calcd. 289.0) representing the stable species [Ni(L)] with 15% abundance. Also, 

there are peaks at 274, 259, 245 and 231 mass numbers due to the removal of methyl and amino groups. The other 

positive ions give peaks at mass numbers 200, 193.0 172, 145, 130, 113 and mass numbers representing sequen-

tial degradation for the molecule. The spectrum of [Pd(L)] The peak appeared at m/e = 337 (Calcd. 336.73) repre-

senting the stable species [Pd(L
5
)] with 8% abundance. The peaks at 323, 309, 293, 278 is corresponding the re-

moval of methyl and amino groups. The mass spectrum of [Pd(L)] showed a weak molecular ion peaks at 247, 

216, 191, 135 representing sequential degradation for the molecule. The mass spectrum of Pt
2+

 complex showed 

peak at 425 (calcd. 425.39) representing the molecular ion peak for the species [Pd(L)]. The peaks at 411, 397, 

382, 367 is corresponding the removal of methyl and amino groups. The mass spectrum of [Pt(L)] showed a weak 

molecular ion peaks at 336, 309, 281, 266, 251, 224 representing sequential degradation for the molecule. On the 

other hand, the MS of [Cu(L)].2H2O showed a peak of intensity 60% at e/m = 293.1 corresponding exactly 

[Cu(L)]. This species may be formed after the removal of 2H2O. The positive ions peaks at 235 (2%) may be due 

to the removal of methyl and amino groups. The other positive ions give peaks at mass numbers 192 (4%), 178.0 

(1%) and 164 (65%), 141 (13%), 124 (16%) mass numbers representing sequential degradation for the molecule. 
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Fig. 5: Mass spectrum of thiosemicarbazone (H2L, 1) 

3.3. Infrared spectrum (IR) 

The IR bands of the thiosemicarbazone (1) spectrum shows peaks at 3408, 3248 and 3194, 3149 cm
-1

 

which could be attributed to the imine (N-H) and (NH2).
[9, 43, 44]

 The weak bands which appeared at 3000, 2950, 

2990 cm
-1

 could be attributed to the azomethine and aliphatic protons.
[45, 46]

 The spectrum also displayed bands at 

1594 and 833 cm
-1

 which they are owing to imine (C=N) group, and thio-amide (C=S)
[47, 48]

 groups respective-

ly. These observations referee that, the thiosemicarbazone (1) adopted only a thio-keto form in the solid state. This 

conclusion is endorsed by the absence of the band related to the (S–H) linkage (generally shows in the 2500–

2600 cm
-1

).
[47, 49-51]

 The coordination manner can be obvious by matching the complexes IR spectra with the IR 

spectrum of thiosemicarbazone (1). The matching clarifies that the thiosemicarbazone (1) worked as Dibasic bi-

dentate bonded with the Ni
2+

, Pd
2+

, Pt
2+

 and Cu
2+ 

ions via the imine nitrogen atom, thio-amide group in its thio-

enol form in complexes (2-5). This way of chelation was mended by four proofs as follow: 

i.The negative shift in position (4-30 cm
-1

) and intensity of the band of imine group C=N).
[22, 42]

 

ii.The misplaced of the imine group (N-H
6,7

) band upon chelation, signifying that the thiosemicarbazone in 

these complexes interacted in the thio-enol form, that was endorsed by the appearing of new band in the region 

1629-1630 cm
-1

, assignable to (C=N-N=C(.
[42]

 

iii.The negative shift in position (121-136 cm
-1

) and intensity of the (C=S) group which appears in the range 

697-716 cm
-1

.
[13, 36, 48, 52]

  

iv.The being of new bands at 451-476 and 497-519 cm
-1

 could be attributed to the (M-S) and (M←N)  consec-

utively.
[22, 53]

 

3.4. Magnetic moment 

The eff data of complexes (2-5) at 300 °K are depicted in (Table 32). The eff results demonstrated that 

Ni
2+

, Pd
2+

 and Pt
2+

 are diamagnetic which confirmed that these complexes have a square planar geometry. While 

the eff for Cu
2+

complex was found to be equal to 1.80 BM.  

3.5. Electronic absorption spectrum (EA) 

The EA spectra of the thiosemicarbazone (1) and its complexes were measured at 300 °K in DMSO and 

outlined in Table 32. The EA absorption data of thiosemicarbazone (1) (Fig. 6) showed five bands at 275, 327, 
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365, 377, 395 nm.  The band at 275 nm can be ascribed to the * intra-ligand transitions
[54-56]

 which nearly 

unchanged on chelation. Whereas the bands at 327 and 365 nm can be returned to n* of the (C=N) azomethine 

and (C=S) thio-amide groups.
[28, 55]

 The shifting of these bands in complexes spectra demonstrating their involve-

ment in chelation with center cations. While the bands at 377 and 395 nm could be imputed to * transition 

relating to the azomethine and thio-amide chromophore.
[22, 54]

 In some complexes, new bands were observed in the 

400-475 nm ranges may be attributed to LMCT transitions. The EA spectrum of diamagnetic Ni
2+

 complex (2) in 

DMSO (Fig 7) showed three bands at 450, 600 and 670 nm.
 
which may be attributed to the 

1
A1g

1
A2g, 

1
A1g

1
B1g 

and 
1
A1g

1
E1g  transitions.

[57, 58]
  The first  band could be attributed to charge transfer transition overlapped with 

1
A1g→

1
Eg transition while the second and third bands could be assigned to the 

1
A1g

1
B1g and 

1
A1g

1
E1g transi-

tions which is supporting the square-planar geometry of Ni
2+

 complex that is agreeable with diamagnetic nature of 

this complex. The square planar Pd
2+

 complexes showed three spin-allowed transitions, 
1
A1g

1
A2g, 

1
A1g

1
B1g 

and 
1
A1g

1
E1g as expected for D4h symmetry. The d orbitals split into empty B1g (dx2-y2) orbital located at higher 

energy level than the occupying orbitals A1g (dz2), B2g (dxy), Eg (dxz, dyz).
[57, 59]

 The EA spectrum of Pd
2+

 complex 

(3) (Fig. 8) showed three bands at 600, 575 and 485 nm which are attributable to the transitions 
1
A1g

1
A2g, 

1
A1g

1
B1g and 

1
A1g

1
E1g indicating to a square planar geometry around the  Pd

2+
 ion which is agreeable with 

diamagnetic nature of this complex.
[9, 60, 61]

 In square planar Pt
2+

 complexes three d-d spin-allowed transitions are 

expected corresponding to the transitions from the three lower-lying ‘‘d’’ levels to the empty dx2-y2 orbital. The 

ground state is 
1
A2g and the excited states corresponding to these transitions are 

1
A2g, 

1
B1g and 

1
Eg in increasing 

order of energy.
[57, 62]

 The EA spectrum of Pt
2+

 complex (4) (Fig. 8) showed two bands at 397 and 640 nm. The 

first band could be attributed to charge transfer transition overlapped with 
1
A1g→

1
Eg transition while the second 

band which is very broad could be assigned to the transition 
1
A1g

1
A2g, overlapped with 

1
A1g

1
B1g transition 

which is supporting the square-planar geometry of Pt
2+

 complex that is agreeable with diamagnetic nature of this 

complex.
[57, 63-66]

  The EA spectrum of Cu
2+

 complex (5) (Fig. 9) displayed a single wide band at 610
 
nm

 
which 

may be attributed to the super-imposed of the transition 
2
B1g→

2
Eg(dxz-yz← dx2-y2), 

2
B1g→

2
A1g(dz2←dx2-y2), 

2
B1g→

2
B2g(dxy←dx2-y2) suggesting a distorted octahedral geometry around the Cu

2+
 centers.

[57, 67, 68]
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Fig. 6: Electronic absorption spectrum of the ligand (H2L, 1) 
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Fig. 7: Electronic absorption spectrum of the Ni
2+

 complex (2) 
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Fig. 8: Electronic absorption spectrum of the Pd
2+

 complex (3) 
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Fig. 9: Electronic absorption spectrum of Pt
2+

 complex (4) 
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Fig. 10: Electronic absorption spectrum of Cu
2+

 complex (5) 

 

III.1.7. Thermal analysis 

To achieve further information about the stabilization of the prepared compounds (1-4). The thermo-

gravimetric analysis measured in the 25 to 800 °C range. The data of thermo-gravimetric are outlined in (Table 1) 

and proved that there is an obvious matching in the losing weight between the suggested and calculated formulae. 

All complexes displayed a steady part till 200
 o

C refereeing lack of any solvent abroad the coordination sphere. 

The TG thermograms of compounds are denoted that the (1-4) showed that the ligand is stable up to 191 and los-

ing amino group at 191-221 °C consequentially decomposed completely in the temperature range 230-650°C with 

weight loss 91.67 % (calcd. 93.10%).  While Ni
2+

, Pd
2+

 and Pt
2+

 complexes decomposed in one step within tem-

perature ranged from 235 to 800 °C with weight loss equal to 74.59, 64.17 and 51.66 % (calcd. 74.16, 64.83% and 

51.32%) leaving NiO, Pd+C and Pt+C. 

 

Table 1. Thermogravimetric data of thiosemicarbazone (1) and its complexes (2-4) 

 

 

 

 

 

 

 

 

 

 

 

No Temp. (°C) 
Weight loss (%) 

Found (calcd.)  
assignment 

(1) 

30-191 

191-221 

230-650 

- 

7.38(6.90) 

91.67 (93.10) 

Stable 

Elimination of NH2 

Complete decomposition of the ligand 

(2) 

30-275 

275-800 

800 

-- 

74.59(74.16) 

25.40(25.84) 

Stable 

decomposition of the complex 

NiO formed 

(3) 

30-320 

320-406 

406 

-- 

64.17(64.83) 

35.83(35.17) 

Stable 

Complete decomposition of the complex 

Pd+C formed 

(4) 

30-235 

235-396 

396 

-- 

51.66(51.32) 

48.33(48.68) 

Stable 

Complete decomposition of the complex 

Pt+C formed 
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3. Conclusion  

Ni
2+

, Cu
2+

, Pd
2+

 and Pt
2+

 complexes of of 2,2'-(butane-2,3-diylidene)bis(hydrazine-1-carbothioamide) 

(H2L) have been prepared and characterized by analytical and spectral techniques such as elemental and thermal 

analysis, IR, NMR, Mass and electronic spectra as well as magnetic and molar conductance measurements. The 

result of analyses revealed that ligand acted as dibasic tetradentate chelator bonded to metal ions via the thiol 

sulpher atoms and azometnime nitrogen atoms given a square planar geometry for the Ni
2+

 , Pd
2+

 and Pt
2+

 while 

for Cu
2+

 give a distorted octahedral geometry. The thermal analysis demonstrated that all complexes were stable 

in the temperature range 30-320 °C and decomposed in one step ended with the formation metal oxide or the 

metal with carbon. 
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