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ABSTRACT 

The reaction of NdC13 and SmC13 with 3-alkyl-4-amino-S- 

triazole-5-thlols, LH (alkyl = methyl/ethyl) and also with 

its Schiff bases L'H, L"H derived by the condensation of LH, 

with benzaldehyde, acetophenone and salicyaldehyde or 

y-hydroxyacetophenone have been Carrie-7 out in aqueous 

ethanol. The products of types 

k(L")C!.!iI2O)J h 

E(L3g 2H20, E(L' )*Cg and 

ave been isolated and characterized by 

elemental analyses, electrical conductance, magnetic moment 

and spectral studies. The thermal behaviour of Nd(II1) and 

3m(I_II) complexes having only one series of ligand (LIH) and 

(L"H) were investigated by TG, DM and DSC techniques. 

Kinetic parameters were determined by graphlcal method of 

Coats and Redfern. The heat of reaction for different 

decomposition Steps w8S calculated from DSC curves. 

INTRODUCTION 

In recent years, the chemistry of transition metal com- 

plexes with sterlcally hindered heterocycllc ligands con- 

taining thloamlde group (-S = C- NH=&NS-C = N-J continues 

to be of unabated interest on account of the stricking 

structural features presented by this class of compounds 

also because of their biological Importance E-61 . The 

present text reports. the synthesis and characterization of 

Nd(II1) and Sm(II1) complexes with LH, L'H and L"H. The 
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sizs.lc-&ureB of the llaands are shown below. 

J&z 

N NH N N 

II I II II 
c R- C, ,c-sH 

R= CH+L,H) 

R = C,H5(L2H) 

r 

(Thione form) (Thiol form) 

Rr CH7, R'd (L;H, Li'Hh 

R= C2H5,R'=H (L.jH, I@); 

N 

Fi II 

where, 

Ii*= H(L'H) 

C-SH 

R-c\( 
R"= OH(Z"H) 

I 

I 
R" 

c 

~~~ R' 

R = CH3, Ii'= CH3 (LJH, LTH) 

R = C$$, R'= CH3 (LAH, L;H) 

NdC13 and SmClg were procured from BDH. 

'The preparationsof ligands were done by the methods reported 

earlier E, 91. Metals were estimated ae its oxide, chloride as 

AgCl, S as BaS04 and nitrogen by Xjeldahl method. Estimations of 

C and H were done at C.D.R.I., Lucknow. The details of physical 

measurements are the same as described earlier 10 Cl* 
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RESULPS AND DISCUSSION 

The complexes are colored, amorphous in nature, soluble 

in all the common organic solvents. The .molar conductance values 

are in the range of lo-25fi-' cm2 mole -', indicating their non- 

electrolytic behaviour In solution. 

The magnetic moment vaiues for Nd(III) and Sm(XI1) com- 

plexes lie in the range 3.40 - 5.58 and 1.40 - 1.59 B.M., 

respectively. These values indicate smail deviations from 

Vanvleck values 11 and those of hydrated sulphates 12 . Ihis c-3 c7 
suggests that 4f electrons do not take part in bonding due to 

very effective shielding by 5S2 5p6 electrons. 

The electronic absorption bands of Nd(III> and Sm(;XI) 

appear because of the transitions from the ground level '912 
and 6H 5,2 to the excitedJlevels of 4f configuration E53. 

The assignment of IR spectral bands of ligands and the 

complexes is baaed on earlier studies on similar ligands E-S]. 

In the complexes with the ligands LH and L'H, two bands are 

observed in the (C,N) (ring) frequency region: one band is 

located almost at the same position as observed ,for the lizands, 

but the other band is found located at lower frequency. This 

observation may be taken as an evidence for the co-ordination 

of metal with one of azomethlne nitrogen. 

THERMAL ANALYSIS 

The thermal decomposition tomperature range,DSCpeak 

temperature and kinetic parameters(E, AH, and n ) for different 

compounds have been reported in table I. The curves obtained 

from DSC measurementa for all the complexes indicate that every 

thermal effect is accompanied by a corresponding mass loss. !i'he 

complexes of type @L&,12H20 and M(L")C1(H20)~ show a three 

step weight loss, whereas k(P) !I 2Cl shon; a two step welet 

loss. The end products for all the,complexea were found to be 

respective metal oxide (N205). The decomposition products at 

each step, for all the complexes, were confirmed by elemental 

analysis and IR spectra rd. 
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Calculation of the apparent activation energy and order 

of reaction were performed by employing the graphical method 

of Wats & Bedfern E5]. The plot of t-log ElOg( l-d)/T'])vS 

4 x IO3 for n = l.(n = order of reaction) gives a straight 

line with slope -E/2.303 R. 

Calculations for the heat of reaction from DSC curves was 

done by using the simple expression AH = XA/m, where AH is 

heat of reaction, K is calibration constant, A is area under the 

peak and m is the mass of reactive compound. 
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