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Abstract. This paper deals with short review about the application of organotin(IV) compounds. 
The discovery of bacterial resistance to antibiotics drew the attention of chemists to discover 
new types of chemical compounds that have the antibacterial activity to overcome the resistance. 
Increased antibiotic resistance is a consequence of the evolution and adaptation of microbes, 
caused by excessive anthropogenic antibiotic consumption. Increased cases of bacterial 
resistance will be a bigger problem if not treated with the discovery of new antibiotics. The 
discovery of medicinal chemicals may contribute to the advancement of treatment, especially 
antibiotic resistant. Organotin(IV)  compounds are part of organometallic compounds that have 
been studied their pharmacological effects on several types of bacteria. The derivatives of 
organotin(IV) benzoate compounds proven to have biological activity against some types of 
bacteria. The type and structure of the ligand in the compound derivative of  organotin(IV) 
benzoate gives the influence of different biological activity against bacteria.  

 
 
1. Introduction 
In the last decade many promising developments in medicinal chemistry, with the discovery of 
organometallic compounds as anticancer [1-5], applications as antibiotics and antibacterial [6-9], 
antiviral agents [7], antiparasitic agents [10], antimalarial [10, 11], antifungi [7, 13] as well have been 
as anticorrosion [14, 15]. The number of antibacterial agents found and introduced to the market 
continues to decline and fails to answer the challenges posed by increased pathogenic resistance to 
general antibacterial drugs [16]. Drug resistance has also become a medical and clinical problem 
globally. Therefore, it is very important to develop drugs that specifically and selectively target 
processes in which resistance mechanisms emerge  [17]. 

Handling the problem of antibiotic resistance is the most urgent public health problem that challenges 
modern medicine [16]. Increasing frequency of antibiotic resistance is a consequence of evolution and 
microbial adaptation, which is caused by excessive consumption of anthropogenic antibiotics [17]. For 
example, the case of S. aureus resistance to penicillin occurred in more than 86% of cases. This case of 
resistance causes failure of therapy using amoxicillin in S. aureus infection [18]. 
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Attention to organometallic chemistry is a field of research involving the use of organometallic 
compounds for medicinal purposes, which have continued to develop over the past years, but this 
research is still very less compared to research on catalysis or even biosensing [5]. 

Medicinal chemistry is the science which is a branch of chemistry and biology that is used to 
understand chemical compounds or drugs that have beneficial effects in the living system, and involves 
the study of the relationship of chemical structures of compounds with biological activity and the 
mechanism of how compounds work in biological systems in an effort to get effects maximal treatment 
and minimize adverse side effects [19]. 
 

 
2. Organometallic compounds 

Organometallic compounds are complex compounds formed between organic groups and metal 
atoms. Organometallic complexes can be divided into two complexes containing carbon-carbon σ bonds 
and metal complexes with π bonds of unsaturated hydrocarbons, namely compounds with double bonds 
between carbon atoms [3, 5, 7]. 
    The use of metal complexes as chemotherapy agents in the treatment of diseases, which are a major 
public health problem, emerged as a very interesting alternative. The discovery of cisplatin for the 
treatment of testicular and ovarian cancer attracted the attention of researchers on other metal-based 
antineoplastic agents. Metal-based compounds are very interesting because of their physical and 
chemical properties. Properties such as ligand exchange rate, redox properties, oxidation state, 
coordination status, solubility, biodegradability, and biodistribution can be modified to enhance 
therapeutic effects while significantly reducing side effects [20]. 

Metal-based complex compounds designed by combining ligands produce important biological 
activity. The complex compounds produced can increase efficiency and reduce toxic effects or side 
effects while reducing therapeutic doses and/or overcoming the mechanism of drug resistance. Besides, 
that metal can act as a drug carrier and/or stabilizer to be able to reach the target. At the same time, well-
known organic ligands with biological activity can transport and protect metals, then avoid side reactions 
on the route to potential targets. The combined metal-ligand effect can produce a significant increase in 
the activity of the coordination compounds produced [21, 22]. 

Organometallic complexes provide versatile platforms for drug design. Metal-carbon bonds can exert 
major electronic and steric effects, which in turn can be used to control their biological activity. In 
particular, such complexes offer the possibility of novel mechanisms of action compared to purely 
organic drugs and have the potential for combating drug resistance as well as treating currently 
intractable conditions [23]. 

Organometallic compounds can experience ligand exchange, this leads to applications in various 
fields of medicinal chemistry, especially for the preparation of new chemotherapy agents. Some 
organometallic compounds are thought to exert their antiproliferative activity through ligand exchange 
mechanisms [24]. 
 
 
3. Organotin compounds and their derivatives 
Organotin compounds are organometallic characterized by tin (Sn) atoms which are covalently bonded 
to one or more organic substituents (C-Sn) for example, methyl, ethyl, butyl, propyl, phenyl, and octyl. 
The general organotin formula is RSnX, where R is an organic or aryl alkyl group and X is an inorganic 
or organic ligand such as, for example, chloride, fluoride, oxide, hydroxide, carboxylic or thiolate. 
Organotin compounds tend to have the character of one or more covalent bonds between lead and 
carbon. Based on the number of carbon-tin bonds, organotin can be classified into four different classes, 
namely mono organotin (RSnX3), diorganotin (R2SnX2), triorganotin (R3SnX) and tetraorganotin 
(R4Sn) and can be formulated as RnSnX4-n (n = 1- 4) . The R group in organotin compounds is usually 
in the form of methyl, butyl octyl or phenyl, whereas X is generally in the form of chloride, fluoride, 
oxide, hydroxide or carboxylate [25]. 
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At present some of the organotin(IV) benzoate derivatives that have been shown to have antibacterial 
activity, some of which are summarized in Figure 1. The design concept of organotin(IV) benzoate 
derivatives for medical chemistry, however, is still in its early stages mainly due to understanding the 
structure-activity relationship (SAR) has not reached a level that allows extrapolation of general rules. 

           
 1   2  3   4 

         
 5   6   7   8 
Figure 1. Some examples of antibacterial activity the organotin(IV) benzoate derivatives 

 
The results of antibacterial activity by diffusion method against Pseudomonas aeruginosa and 

Bacillus substilis showed that the triphenyltin(IV) 3-chlorobenzoate (2) and diphenyltin(IV) di 3-
chlorobenzote (8) has active at concentration of 3.9560 x 10-4M (200 ppm), while the chloramphenicol 
gave inhibition of 6.1894 x 10-4 M (200 ppm), although the halozone was bigger. This result indicated 
that compound 4 is potential to be used as antibacterial substance, although the search of other 
derivatives of organotin(IV) with other ligands is still needed to get much higher and much better activity 
[8]. The results of antibacterial activity by diffusion method against Pseudomonas aeruginosa and 
Bacillus subtilis showed that both compounds were active at concentration of 200 ppm, which are about  
3.8900 x 10-4 M for diphenyltin(IV) dibenzoate (3)  and 4.4700 x10-4 M for triphenyltin(IV) benzoate 
(7) , while the chloramphenicol, as control positive, at the same concentration 200 ppm (6.1894 x 10-4 
M), gave inhibition with halozone was bigger. This result indicated that both compounds have 
potentially to be used as antibacterial substances [8, 9]. 

Antibacterial activity testing on the diffusion method found triphenyltin(IV) 3-nitrobenzoate (6) and 
diphenyltin(IV) di 3-nitrobenzoate (1) had the best antibacterial activity against Bacillus subtilis with 
200 ppm concentration and the dilution test showed triphenyltin(IV) 3-nitrobenzoate  had activity better 
antibacterial with levels of 0.4 mg /2 mL [16]. Diphenyltin(IV) in 4-nitrobenzoate and dibutyltin(IV) in 
4-nitrobenzoate (5) has antibacterial activity against Bacillus sp by diffusion method. The best results 
were shown on diphenyltin(IV) di 4-nitrobenzoate (4) with a concentration of 200 ppm, whereas in the 
dilution test, the effective levels of diphenyltin(IV) di(4-nitrobenzoate) were 0.4 mg / 2 mL [9]. 
 

4. Conclusions 
Derivatives of organotin(IV) benzoate compounds have antibacterial activity and can undergo ligand 
exchange. The exchange of ligand gave difference antibacterial activity. Derivatives of organotin(IV) 
benzoate compounds the potentially in medicinal chemistry. 
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