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Abstract Heterocyclic compounds have gained notoriety in the pharmaceutical universe after 

studies in numbers. Such compounds make the spectrum of action and development of countless 

drugs more flexible, and may become a viable alternative for, mainly, or antimicrobial development. 

In this perspective, the aminonitriles that lead the subgroup of notoriety in this advance are inserted, 

since, through their characteristic characteristics, an example of stability and resistance to 

hydrolysis, offers a forceful interaction with pathogens. Also, this relationship is closely related to 

enzymatic interactions of metabolic functioning, mainly not that it concerns the functioning of 

carbonic anhydrase and its isoforms. Given this, it is inferred to optimize and understand the 

bibliographic data already available to expand the field of compound actions, thereby characterizing 

the recognition of its possibilities for applicability in various pathologies. 
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Introduction 

 According to the advance of complications and worse recurrent degrees of pathologies not 

yet fully understood, the opportunity to develop studies that characterize substrates capable of 

developing possible alternative medications that can compose treatments today is enhanced. 

Heterocyclic compounds, such as aminonitriles, gain a prominent bias given recent studies made 

possible due to the exploratory potential of chemical compounds in this group, especially regarding 

the findings of the Strecker chemotype and its repercussions (1) (5). 

In fact, aminonitriles are compounds of importance for the functionality of specifications, since 

they involve, in their composition, important chemical elements in the homeostasis of life, being 

these: nitrogen, carbon and hydrogen. In this perspective, the exploration and the possible use in the 

pharmaceutical industry are verified, since several reports already lead to the interpretation of 

potential explorations that concern the pharmacokinetic and pharmacodynamic characteristics of 

these compounds and how they interfere, in terms of a metabolic enzyme, in the functioning of 

numerous microorganisms (2). 

Thus, such compounds make the understanding and potential of factors that can act from 

anticancer to antiviral, through antibiotics, antifungals and antibacterials, due to their versatility (2), 

their stability and their good resistance to hydrolysis (1). In this sense, the importance of the 

inhibitory relationship of carbonic anhydrase is codified, since there are correlations of interactions 
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between aminonitriles under study and the delaying mechanisms of microorganism homeostasis, 

such specification being acquired mainly due to its bipolarity (3). 

 For this reason, such compounds are found as an alternative for the development of other 

antimicrobials that mitigate complications, cause such microorganisms, since they involve a 

metabolic enzymatic component of a homeostatic character and can directly interfere with the 

maintenance and propagation of these organisms (6). 

Materials and Methods 

 This work is characterized as an integrative bibliographic review with a qualitative and 

applied approach, aiming at understanding aminonitriles as a potential pharmacological component 

of medicines to expand the perceptions of the pharmaceutical industry. 

 In this context, the Biblioteca Virtual em Saúde  (BVS) and PubMed databases were used 

to search for the objectified bibliographies. Then, to select the most appropriate descriptors for this 

study, a search was carried out on the DeCS (Descritores em Ciências da Saúde) database, with the 

most propitious: “aminonitriles”, “mechanism” and “anhydrase carbonic” in the languages 

Portuguese, English and Spanish, in addition to the relevant synonyms. Also, for better formatting of 

the search formula, these descriptors were associated with Boolean operators (“AND”, “OR” and 

parentheses). 

The inclusion criteria were: studies that make the understanding of heterocyclic compounds 

more flexible, specifically aminonitriles, according to the mechanisms, as pharmacological potentials. 

In contrast, the exclusion criteria were: articles that addressed any heterocyclic compounds other than 

aminonitriles, as well as opinion articles, duplicate studies and articles that were not available in full. 

Results and Discussion 

Heterocyclic compounds, due to the existence of their chemical structure, gain space in viable 

chemical components to structure the functioning of new drug strands active in existing pathologies. 

This perception comes mainly from the development and understanding of aminonitrile chemotypes, 

characterized by being composed by the grouping of amines and nitriles, being, therefore, 

conditioned to contain important organoleptic properties for the handling of the compounds of 

numerous drugs, as predicted in its stability and strong resistance to hydrolysis (2). 

Accordingly, studies condition a detail in this process of identification of such properties when 

correlated with the activation mechanism of these compounds made possible, mainly, by the 

occupation of active sites of important enzymes in the microorganism's homeostasis process, such as 

carbonic anhydrase (5). 

The bipolar characteristic of these molecules under studies, like the aromatic sulfonamides that 

contain 1,3-oxazol-5-yl (5) and N-cyanosulfonamides (6), allows their actions in anhydrase type I and 

II isoforms. carbon (5) (6). As well as, studies also prove that Stecker chemotypes of aminonitriles 

conjugate this underlying information with isoforms I, II, IX and XII of carbonic anhydrase (1). In 

conjunction, some studies also report the performance of 1,2,4-oxadiazoles preferably in gram-

positive, gram-negative bacteria and yeast-like fungi (8). Given this mechanism of reception of the 

active site and, consequently, the inhibition of standard homeostasis, aminonitriles permeate 

characteristic variations in temperature and concentration of the products and reagents involved in 

the reaction (5) to acquire such pharmaceutical potentialities, governed by the principle balance Le 

Chatelier, thus becoming a potential study for the composition of medicines. 

In this context, carbonic anhydrase, which contains the main functionality of catalyzing the 

conversion process of carbon dioxide (CO2) and water (H2O) into carbonic acid (H2CO3), stands out 

in the prospect of maintaining the microorganism and, consequently, in the maintenance of 

pathologies that mainly involve cellular processes dependent on the concentration of anions and 

cations, such as Streptococcus aureus, Escherichia coli, Salmonella Typhi and Candida albicans (2). 

It is also worth mentioning in this context that there are types of aminonitriles responsible for 

direct action in human carbonic anhydrase, being correlated with some pathologies, such as simple 

chronic glaucoma (4) and development of tumor masses (5). Also, it is worth emphasizing that, 
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possibly, they act in processes of systemic arterial hypertension (SAH), since acting directly as 

carbonic anhydrase inhibitors, consequently reduce the reabsorption of bicarbonate (HCO3-) 

together, through the flow antiport, sodium (Na+). 

Therefore, it is necessary, in addition to developing further tests on these related benefits, to also 

highlight the character of consequences that arise from this use, such as the development of possible 

conditions unfavorable to the organism's homeostasis, such as metabolic acidity and hypokalemia. 

Conclusions 

 Therefore, there is the availability of the development of studies that condition a broader 

understanding in view of the evidence already collected, since some trials have already proven 

aminonitriles as the potential for development and applicability in the pharmaceutical industry. 

In the meantime, it is important to note that its applicability in the face of carbonic anhydrase is 

notorious mainly in the homeostasis of the balance between products and substrates involved in the 

carbon dioxide formation reaction. 

Therefore, there is an urgent need to understand the benefits and harms involved in the 

development of possible alternatives that can make the expansion of alternative means more flexible 

for countless treatments. 
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