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 Abstract— Lorazepam [LZM] and other 1, 4 benzodiazepine 

drugs are the Schiff bases tend to react with the metals to form 

the complexes. In the present paper, ligand LZM reacts with 

thorium and cerium metals to form the drug-metal derivatives. 

Synthesized complexes were characterized by Elemental 

analysis, Potentiometric and Spectroscopic methods. The 

general formula of the synthesized complexes have been given by 

[L1M(NO3)4] and the geometry of the complexes were found to 

be octahedral. Where L1= lorazepam, and M = thorium or 

cerium metal. Antimicrobial study shows that all the synthesized 

complexes are bioactive. Biological studies have been carried out 

on some selected bacteria (E. coli, S. aureus, S. typhi) and fungi 

(A. niger, A. flavous, P. triticena) at different concentrations. 

 

Index Terms— Lorazepam (LZM), LZM-Ce and LZM-Th 

Derivatives. 

I. INTRODUCTION 

Lorazepam (LZM) is the 1, 4 benzodiazepine drug act as 

hypnotic, tranquilizing
1-4

 and anticonvulsant
5-8

 agents. 

Tendency of these drugs to form the complexes with 

transition and rare earth metal ions and the enhancement of 

biocidal activities
9-11

 after complexation led to considerable 

interest in their coordination chemistry. In the present work 

the thorium and cerium complexes of lorazepam was prepared 

and characterized on the basis of elemental analysis and 

spectral studies. They were also screened for their 

antimicrobial activities 
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II. EXPERIMENTAL 

 

All the chemicals used were of analytical grade. 

Potentiometric analysis had been carried out with the help of 

Elico-120 pH meter and IR spectra were recorded on 

Perkin-Elmer 842 spectrometer using KBr matrix. Antifungal 

and antibacterial studies were done by Broth Serial Dilution 

Method. 

The stock solutions of metal nitrates were prepared in double 

distilled water while LZM in alcohol. The complexes were 

prepared by mixing the equimolar solutions of metal nitrates 

and ligand in 1:1 ratio. The Potentiometric titrations had been 

carried out which confirms the 1:1 stoichiometry of all the 

complexes. 

III. RESULT AND DISCUSSION 

 All the synthesized complexes were found to be stable at 

room temperature. The analytical data of the ligands and their 

metal complexes are given in table-I. 
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IR spectra of LZM shows the bands at 1704 cm
-1

, 

1628 cm
-1

 and 750 cm
-1

confirms the presence of  C=O, C=N 

and –Cl group respectively. The C=N band in thorium and 

cerium complexes of LZM shows the lowering of band i.e. at 

1618 cm
-1

 

 

and 1620 cm
-1

. Above facts indicate the involvement of 

azomethine nitrogen (N4) in complexation. The IR spectral 

bands of metal complexes in the region 410-550 cm
-1 

are 

tentatively assigned to M-N linkage. 
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On the basis of elemental and spectral studies the tentative 

structure of metal complexes of LZM are as follows:- 

 

 
 

Where,  

 M= Th or Ce metal 

 

IV. ANTIMICROBIAL STUDY 

 All the synthesized complexes were screened for their 

biocidal activity. For attempting the antibacterial and 

antifungal study the solution of the synthesized complexes 

were prepared at different concentrations (250ppm, 500ppm, 

750ppm and 1000ppm) and tested against few selected 

bacteria E. coli, S. typhi, S. aurius and the fungi A. niger, A. 

flavous and P. triticena. The results obtained are given in 

table-II and table-III. 

 

 

TABLE-II 

 

 

Compound 

Zone Of Inhibition Of Bacteria 

E. coli S. typhi S. aurius 

250 

ppm 

500 

ppm 

750 

ppm 

1000 

ppm 

250 

ppm 

500 

ppm 

750 

ppm 

1000 

ppm 

250 

ppm 

500 

ppm 

750 

ppm 

1000 

ppm 

Lorazepam - - - 18.66 - - - 12.0 - - - 18.66 

LZM-Th 40.0 78.86 72.86 75.71 41.43 67.14 70.0 74.29 38.57 57.14 57.14 68.57 

LZM-Ce 35.57 68.57 72.86 74.29 41.43 67.14 68.57 71.43 38.57 62.86 62.86 68.57 

Th Nitrate - - - - - - - - - - - - 

Ce Nitrate - - - - - - - - - - - - 
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TABLE-III 

 

 

Compound 

Zone Of Inhibition Of Fungi 

A. niger  A. flavous P. triticena 

250 

ppm 

500 

ppm 

750 

ppm 

1000 

ppm 

250 

ppm 

500 

ppm 

750 

ppm 

1000 

ppm 

250 

ppm 

500 

ppm 

750 

ppm 

1000 

ppm 

Lorazepam - - - 20.0 - - - 17.33 - - - 20.0 

LZM-Th 41.43 55.71 58.57 67.14 40.0 64.29 65.71 71.43 35.71 55.71 55.71 60.0 

LZM-Ce 40.0 52.86 61.43 65.71 37.14 52.86 55.71 60.0 35.71 55.71 55.71 58.57 

Th Nitrate - - - - - - - - - - - - 

Ce Nitrate - - - - - - - - - - - - 

 

Data clearly shows that thorium and cerium 

complexes of LZM are almost equally effective against the 

above bacteria while in the case of S. aurius LZM-Ce 

complex show little bit more effectiveness. Result also shows 

that the thorium and cerium complexes of LZM are almost 

equally effective against all the above fungi  

 

 

 

Above data also suggests that the drug-metal 

complexes are more active as compared to drug ligands and 

metal nitrates. 
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