
                                                                                                    

     

 

Ministry of Higher Eduction 

and Scientific Research                                 

Babylon University College of Pharmacy 



 Synthesis of ( β -lactams) compounds from (Indole-  

derivative)  and Studying their biological activity 

         

                 Research submitted by: 

          Julanar Jawad kadhim                       Zahraa Jaafar Tuama  

Saja abd Salman 

                          

Supervised by: 

Dr.Aseel fadhil kareem 

 

 

 

 

 

 



                   Dedication 

 

 

To my father and mother with all love and 

gratitude... 

To everyone supported me.. 

 

 

 

 

 

 

 

 

 

 

  



  

 

 

 

 

 

 

Abstract ‏ 

Heterocyclic compounds found key structural in pharmaceutical chemistry ,found in 

many biomolecules like enzyme ,vitamin and biological active compound such as anti 

fungal ,anti-inflammatory ,antibacterial ,antioxidant, anticonvulsant, antiallergic,  

anti HIV,,anti diabetic,anti cancer activity (1).3concentration of chemical compound 

5mg,10mg,15mg that we tested against,Psudomonous arogenousa Show ability to 

inhibition growth of bacteria. 

 

key word: Indole ,heterocyclic compound , Schiff base 

،Biological Activity. 

 

 

 

 

 

 

 

 



Introduction : 

A heterocyclic compound, also known as a heterocycle, is a kind of organic 

chemical compound in which some or all of the atoms in its molecules are 

connected in rings that include at least one atom of an element other than carbon 

(C). The prefix hetero- (from Greek heteros, meaning "other" or "other") refers to 

the noncarbon atoms, or heteroatoms, in the ring, while the cyclic component 

(from Greek kyklos, meaning "circle") denotes that at least one ring structure is 

present in such a combination. Heterocyclic compounds have a general structure 

that resembles cyclic organic compounds with only carbon atoms in the 

rings—for example, cyclopropane (with a three-carbon-atom ring) —but the 

heteroatoms give heterocyclic compounds physical and chemical properties that 

are often quite different from those of their all-carbon-ring analogs. Many 

biological materials required for life are heterocyclic molecules. Nucleic acids, for 

example, are long chains of heterocyclic units bound together by other kinds of 

molecules., vitamins, and antibiotics, are heterocyclic compounds. Synthetic 

heterocycles are used as medications, insecticides, colors, and polymers in 

modern life (2) 

 

Indole is a component of a variety of essential chemicals found in nature 

and is extensively diffused in the environment. Synthesized indoles and their 

modified derivatives are well-known in the pharmaceutical business for their 

therapeutic effects. Indole analogs are used in a variety of items, including 

vitamin supplements,coloring, over-the-counter medications, taste enhancers, 

and perfumes. Indole has been demonstrated to regulate a variety of 

physiological processes, including the host immunological response, as well as 

influencing bacterial biofilm development and pathogenicity [3]. 

Through the enzymatic breakdown of tryptophan, around 85 bacterial 

species, including Gram-positive and Gram-negative bacteria, create indole [4]. 

Indole may be chemically changed inside the same bacterial cell or picked 

up and modified by bacteria that do not make indole. 3-methylindole (skatole) is 

the most prevalent indole analog discovered in nature, [5]. 

Bacterial indole production is a key phenotypic feature that has long been 

used to distinguish, identify, and diagnose enteric bacterial infections. the 

essential component, para-dimethylaminobenzaldehyde, on the other hand, 

interacts with a broad range of indole-containing molecules [6]. 

   

  
 

The imine or azomethine (–C=N–) functional group is found in Schiff bases. 

Hugo Schiff was the first to describe them as the condensation products of 

primary amines with carbonyl compounds. Schiff bases are a kind of organic 

chemical that has a broad range of uses in a number of domains, including 

analytical, biological, and inorganic chemistry. Due to a wide range of biological 



actions such as anti-inflammatory, analgesic, antibacterial, anticonvulsant, 

antitubercular, anticancer, antioxidant, anthelmintic. The nitrogen atom of 

azomethine may interfere with normal cell functions by forming a hydrogen 

bond with the active centers of cell components [7]. 

Schiff bases are utilized as catalysts, intermediates in chemical synthesis, 

dyes, pigments, polymer stabilizers, and corrosion inhibitors, among other things. 

Through ring closure, cycloaddition, and replacement reactions, Schiff bases 

have been used as synthons in the creation of a variety of industrial and 

physiologically active chemicals such as formazans, 4-thiazolidinines, 

benzoxazines, and so.[8]. 

 

 
Antibiotics known as beta-lactams are used to treat and manage bacterial 

infections. This activity will focus on the mechanism of action, adverse event 

profile, and other important factors (e.g., off-label uses, dosing, 

pharmacodynamics, pharmacokinetics, monitoring.Antibiotics known as 

beta-lactams are one of the most often prescribed medication groups, having a 

wide range of therapeutic applications. Their introduction, which began in the 

1930s, revolutionized the battle against bacterial infectious illnesses (9). 

 

 

 

 

 

 

Chemical Study:  

We synthesis beta lactams by dissolving Indole derivatives in 20ml ETOHand 2drop of 

glacial acetice acid and boiling the mixture for 4hours . 

Chloroacetyl Chlorid was added to Schiff base which result in formation and boiling 

for 14hours .Drying the sedimentation then re-crystalized by added triethylamine 

give β-lactams(10).as show in scheme: 



 

 

 

 

 

           

      

2-Microbiological Study: 



 

The aim of study to determine microbiological activity of heterocyclic compound on 

bacterial growth (11). The chemical compound were tested for their biological 

activity in vitro against microorganism ,Psudomonous arogenousa   ,its gram 

negative bacteria( 12)by using three concentration  (5mg,10mg,15mg )after 

dissolved in Dimethyl sulfoxide as solvent . 

Isolation of bacteria: 

  

Isolation obtained from microbiology department collage of medicine at Babylon 

University, recultured on specific culture media,then incubate at 37°C for 24 hours 

for isolation. 

  

 

 

Results and Discussion: 

 

In this study researchers focus on heterocyclic have been found key structural in 

pharmaceutical chemistry ,found in many biomolecules like enzyme ,vitamin and 

biological active compound such as anti 

fungal ,anti-inflammatory ,antibacterial ,antioxidant, anticonvulsant, antiallergic,  

anti HIV,,anti diabetic,anti cancer activity (13). 

The chemical compound that we tested biological activity at three concentration 



(5mg,10mg,15mg)against Pseudomonas aeruginosa show inhibition bacterial growth 

with mean inhibtion zone(13mm,14mm,15mm). 

 

 

 

 

 

 

 

conclusions: 

Heterocyclic compound that we tested Show ability to inhibit the growth 

of micro organism with different inhibition zones . 
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