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10. TITLE OF THE PROJECT:  

     Studies of novel organosilicon complexes 

11. OBJECTIVES OF THE PROJECT: 

(i) To prepare new organosilanes. 

(ii) To synthesize a series of new silatranes/ higher coordinated 

organosilicon compounds. 

(iii) To characterize the synthesized new higher coordinated 

organosilicon complexes/silatranes by various spectroscopic 

techniques. 

12. WHETHER OBJECTIVES WERE ACHIEVED 

The project has been completed with all the objectives being successfully 

achieved. The main aim of this project was to obtain various organosilanes and 

silatranes/ higher coordinated organosilicon complexes. This was done using the 

methodology outlined in the following schemes.  

Scheme I. 

The synthesis of organosilane (3) was done by refluxing thiophene carboxylic 

acid (2) with silane (1) using triethylamine as base.  
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Scheme II. 



In order to study the reactivity of silane (3), different tripodal ligands were 

employed to synthesize hypervalent complexes (4-8). 
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Scheme III. 

The hypervalent complex of silicon 16 was synthesized by the reaction of 

diethoxydichlorosilane with 2, 4-dinitrophenol as depicted below. 
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Scheme IV 



The reactivity of 16 was studied with dipicolinic acid and schiff’s base of 

hydrazine and salicylaldehyde to form compounds 17 and 18 as shown below: 
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Scheme V  

The formation of silatrane 23 was achieved by following the reaction pathway 

as below:    
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Scheme VI  



Furfurylsilanes 24-27 were prepared by the reaction of 2-furancarbinol with 

silanes respectively as shown below: 
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Scheme VII 

Silatranes 28-30 were obtained by the transesterifications of silane 24 with 

tripodal ligands 31-33 respectively as depicted below: 
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Scheme VIII  

Similarly, silane 26 was subjected to reaction with tripodal ligands 36 and 37 to 

obtain silatranes 34 and 35 as drafted in below. 
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13. ACHIEVEMENTS FROM THE PROJECT: 



The project resulted in 25 international publications in high-impact refereed 

journals with impact factor up to 5.667. Besides this, five PhD students have 

been successfully awarded degrees for the work carried out in this project. In 

particular, the presence of hydrogen bond acceptor groups like nitrogen and 

oxygen can have utmost importance in supramolecular chemistry. 

14. SUMMARY OF THE FINDINGS: 

In this project, some novel organosilicon complexes have been synthesized. 

Organosilicon complexes attract interest from both the structural and reactivity 

point of view. Studies on organosilicon derivatives made a valuable 

contribution in diverse range of biological activities, this includes pilotropic, 

antiviral, anti-inflammatory, antienzymatic, antitumour, antibacterial, antifungal 

activities, and burns healing effects. In recent years a number of authors evinced 

interest in organosilicon derivatives of the nitrogen-heterocycles which came 

into use as synthons in organic chemistry for the properties of biological active 

compounds. The introduction of an organosilicon substituent’s containing 

hypervalent silicon atom into nitrogen heterocycles molecule changes 

considerably their electronic structure and reactivity. The modifications of 

heterocyclic compounds give rise to new classes of biological active products 

promising for medicine and agriculture.  

               Nitrogen heterocycles in organosilicon complexes have a long history 

and remain a front-runner for bioactive applications. The imidazole ring is 

ubiquitous in nature and plays a critical role in many structures within the 

human body, notably as histamine and histidine. The presence of a donor 

pyridine-like nitrogen atom within the ring, capable of selective binding 

cationic species also converts the imidazole derivatives into excellent metal ion 

sensors. The polar imidazole ring suggests a plethora of emerging material 

science and biophysical applications.  The organosilicon complexes containing 



imidazole moiety are scarce and so synthesis of organosilicon complexes 

possessing this moiety have been done. 

 Thiophene moiety is found in cephalothin antibiotics. It is also used as an 

important solvent and chemical intermediate. The sulphur atom in thiophene is 

unreactive but the adjacent carbon atoms are susceptible to attack by 

electrophiles. It is more reactive then benzene towards electrophilic substitution 

reactions. One of the thiophene derivatives, that is thiophene-2-carboxylic acid, 

is reported as potent inhibitor of HCV NSSB polymerase and is used for HCV 

subgenomic RNA replication. Particularly interesting in this aspect of thiophene 

derivatives is the synthesis of thiophene-containing metalated species, 

considering that thiophene-based materials are a very important class of organic 

materials because of their biological, electronic, magnetic and optical 

properties. The combination of thiophene moieties with metal units could lead 

to a promising family of complexes with potential in all of the aforementioned 

areas of chemistry and material science (solar cells, anticancer activity, electron 

shuttles, etc.). These derivatives are also being used in manufacturing dyes, 

aroma compounds and pharmaceuticals. They are also used as monomers to 

make condensation polymers. For these reasons, we have studied organosilicon 

complexes of thiophene-based compounds.  

15. CONTRIBUTION TO THE SOCIETY: 

The outcome of this project is quite relevant to our society. The project was 

about synthesis of some novel organosilicon complexes which can be used in 

the numerous fields of supramolecular chemistry such as sensing, drug delivery, 

etc. 

16. WHETHER ANY PH.D. ENROLLED/PRODUCED OUT OF THE 

PROJECT: 5 

 

17. NO. OF PUBLICATIONS OUT OF THE PROJECT: 25 Published and 2 
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