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Introduction: Evaluating ADME (absorption, distribution, metabolism, excretion) profiles is critical in drug development to 
ensure bioavailability, efficacy, and safety. 1,2,4-Triazole derivatives, particularly those with a 2-bromo-5-methoxyphenyl radi-
cal, are promising due to their broad biological activities, yet their pharmacokinetic properties are insufficiently studied. The 
objective of this study was to predict the ADME characteristics and drug-likeness of these compounds to identify candidates 
with optimal pharmacokinetic potential for therapeutic applications.
Objectives: This study aimed to assess the ADME profiles of new 1,2,4-triazole derivatives incorporating a 2-bromo-5-methoxy-
phenyl fragment using in silico methods and evaluate their compliance with drug-likeness criteria, such as Lipinski’s Rule of 
5, for potential pharmaceutical development.
Methods: A series of 28 derivatives, including 5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-triazole-3-thiols (3a–3d), thioacetic 
acids (4a–4d), and esters (5a–5t), were analyzed via the Molinspiration Property Calculator. Key parameters assessed were 
lipophilicity (miLogP), polar surface area (TPSA), molecular weight (MW), hydrogen bond donors (nOHNH) and acceptors 
(nON), rotatable bonds (nrotb), and Lipinski rule violations (nviolations).
Results: Thiol derivatives (3a–3d) showed moderate lipophilicity (miLogP 3.02-3.33) and TPSA (39.95–50.81 Å²), suggesting good 
permeability. Thioacetic acids (4a–4d) had higher TPSA (77.25–88.11 Å²) and lower miLogP (2.46–3.81), indicating enhanced 
solubility but reduced permeability. Esters (5a–5t) varied widely in lipophilicity (miLogP 3.08–5.86), with three compounds 
(5l, 5p, 5t) exceeding Lipinski’s miLogP limit (> 5). Most compounds complied with Lipinski’s Rule, with MW ranging from 
286.15–476.40 g/mol and nrotb from 2–10.
Conclusion: Structural modifications significantly influenced ADME profiles, with thiols and thioacetic acids showing favorable 
drug-like properties. High-lipophilicity esters may require optimization. These findings support the potential of these triazole 
derivatives as drug candidates, warranting further pharmacological studies.
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Výpočet ADME profilu a studie podobnosti s léčivy u nových derivátů 
1,2,4-triazolu obsahujících radikál 2-brom-5-methoxyfenyl
Úvod: Hodnocení ADME (absorpcí, distribuce, metabolismu a exkrece) je zásadní součástí vývoje léčiv, protože zajišťuje bio-
logickou dostupnost, účinnost a bezpečnost. Deriváty 1,2,4-triazolu, zejména ty obsahující radikál 2-brom-5-methoxyfenyl, 
jsou perspektivní díky své široké biologické aktivitě, avšak jejich farmakokinetické vlastnosti jsou dosud nedostatečně prozk-
oumány. Cílem této studie bylo predikovat ADME charakteristiky a podobnost s léčivy u těchto sloučenin, a identifikovat tak 
kandidáty s optimálním farmakokinetickým potenciálem pro terapeutické využití.

Roman Shcherbyna

Department of Toxicological and Inorganic Chemistry, Faculty of Pharmacy, 

Zaporizhzhia Medical and Pharmaceutical University, Zaporizhzhya, Ukraine 

rscherbyna@gmail.com

Cit. zkr: Čes. slov. Farm. 2025;74(3):E1-E5

Článek přijat redakcí: 9. 6. 2025

Článek přijat po recenzích: 1. 8. 2025

proLékaře.cz | 21.12.2025



E2  |

ČESKÁ A SLOVENSKÁ FARMACIE  /  Čes. slov. Farm. 2025;74(3):E1-E5  /  www.csfarmacie.cz

PŮVODNÍ PRÁCE
ADME Profile Calculation and Drug Similarity Study of New 1,2,4-Triazole Derivatives Containing 2-Bromo-5-Methoxyphenyl Radical

Cíle: Tato studie si kladla za cíl zhodnotit ADME profily nových derivátů 1,2,4-triazolu obsahujících fragment 2-brom-5-me-
thoxyfenyl pomocí in silico metod a posoudit jejich soulad s kritérii „drug-likeness“, jako je např. Lipinského pravidlo pěti, 
s ohledem na jejich možné farmaceutické využití.
Metodika: Byla analyzována série 28 derivátů, včetně 5-(2-brom-5-methoxyfenyl)-4-R-1,2,4-triazol-3-thiolů (3a–3d), thiooc-
tových kyselin (4a–4d) a esterů (5a–5t), pomocí nástroje Molinspiration Property Calculator. Hodnocené parametry zahrnovaly 
lipofilicitu (miLogP), polární povrchovou plochu (TPSA), molekulovou hmotnost (MW), počet donorů (nOHNH) a akceptorů 
(nON) vodíkových vazeb, počet rotovatelných vazeb (nrotb) a porušení Lipinského pravidla (nviolations).
Výsledky: Thiolové deriváty (3a–3d) vykazovaly střední lipofilicitu (miLogP 3,02–3,33) a TPSA (39,95–50,81 Å²), což naznačuje 
dobrou propustnost. Thiooctové kyseliny (4a–4d) měly vyšší TPSA (77,25–88,11 Å²) a nižší miLogP (2,46–3,81), což ukazuje na 
lepší rozpustnost, ale nižší propustnost. Estery (5a–5t) vykazovaly široké rozpětí hodnot lipofility (miLogP 3,08–5,86), přičemž 
tři sloučeniny (5l, 5p, 5t) překročily limit Lipinského pravidla pro miLogP (>5). Většina sloučenin byla v souladu s Lipinského 
pravidlem, s molekulovou hmotností v rozmezí 286,15–476,40 g/mol a počtem rotovatelných vazeb 2–10.
Závěr: Strukturní modifikace měly výrazný vliv na ADME profily, přičemž thioly a thiooctové kyseliny vykazovaly příznivé 
vlastnosti podobné léčivům. Estery s vysokou lipofilitou mohou vyžadovat optimalizaci. Výsledky podporují potenciál těchto 
derivátů triazolu jako kandidátů pro vývoj léčiv a odůvodňují další farmakologické studie.

Klíčová slova: 1,2,4-triazol, ADME, in silico, podobnost s léčivy, farmakokinetika, 2-brom-5-methoxyfenyl.

Introduction
The development of new pharmaceuticals is a complex and multi-

-stage process, wherein the evaluation of pharmacokinetic properties 

of molecules plays a pivotal role. A critical aspect of this process is the 

analysis of ADME parameters (absorption, distribution, metabolism, and 

excretion), which determine the bioavailability, efficacy, and safety of 

potential drug compounds (1, 2). Studies indicate that a significant pro-

portion of drug candidates are rejected at late stages due to unfavorable 

pharmacokinetic characteristics. Consequently, the consideration of 

ADME profiles during the preclinical phase is an essential prerequisite 

for the successful development of novel therapeutics (3).

The assessment of ADME parameters is conducted using experi-

mental (in vitro and in vivo) and computational (in silico) methods (4). In 

vitro studies enable the investigation of permeability across biological 

membranes, metabolic stability, and potential interactions with hepatic 

enzymes. In vivo models provide a comprehensive evaluation of a com-

pound’s behavior in the organism but are costly and resource-inten-

sive. In contrast, in silico approaches, such as molecular docking and 

quantitative structure-activity relationship (QSAR) modeling, facilitate 

the rapid identification of promising molecules and the prediction of 

their pharmacokinetic profiles prior to laboratory experimentation (5,6).

The contemporary approach to drug development involves the integra-

tion of these methods, optimizing the selection of bioactive compounds, 

reducing time and resource expenditures, and enhancing the likelihood of 

successfully introducing a new drug. Thus, ADME profile analysis constitutes 

a key step in the creation of effective and safe pharmaceuticals (7).

Heterocyclic compounds, particularly 1,2,4-triazoles, garner 

significant attention in modern medicinal chemistry due to their 

structural versatility and broad spectrum of biological activities (8, 9). 

Incorporating a triazole moiety into the structure of bioactive molecules 

can substantially enhance their pharmacokinetic properties, including 

solubility, metabolic stability, and bioavailability (10, 11). 

The pharmacological value of 1,2,4-triazoles stems from their ability 

to interact with diverse biological targets (12, 13). These compounds can 

serve as hydrogen bond donors and acceptors and engage in various 

non-covalent interactions, rendering them promising candidates for 

drug development (14, 15). To date, numerous biological effects of 

triazole derivatives have been documented, with the most extensively 

studied being antimicrobial, anti-inflammatory, antitumor, antifungal, 

and antioxidant activities (8, 9, 12, 13, 14, 16,17). 

One of the most significant properties of 1,2,4-triazoles is their 

capacity to inhibit enzymatic systems, which is leveraged in the design 

of antitumor agents, protease inhibitors, and enzymes associated with 

metabolic disorders (18). For instance, certain triazole compounds ex-

hibit activity against tyrosine kinases, making them promising for the 

treatment of oncological diseases (19).

Furthermore, 1,2,4-triazoles have found applications in the deve-

lopment of antimicrobial agents. Their mechanism of action is often 

linked to the inhibition of bacterial cell wall biosynthesis or interfe-

rence with nucleic acid synthesis, rendering them effective against 

resistant microbial strains (18). A notable direction is the development 

of antifungal triazoles, which block enzymes essential for ergosterol 

synthesis – a critical component of fungal membranes (20).

Additional interest arises from the neuroprotective activity of tria-

zole derivatives. Some compounds within this class demonstrate the 

ability to modulate neurotransmitter systems, opening prospects for 

their use in neurodegenerative disorders such as Alzheimer’s and 

Parkinson’s diseases (21, 22). 

Thus, 1,2,4-triazoles represent promising scaffolds for the develop-

ment of novel pharmaceuticals that combine high biological activity 

with favorable pharmacokinetic profiles. Further research in this field will 

contribute to the creation of effective and safe drugs for the treatment 

of a wide range of pathologies.

The aim of this study is to conduct in silico investigations of 5-(2-bro-

mo-5-methoxyphenyl)-4-R-1,2,4-triazole-3-thiol derivatives to evaluate 

their ADME parameters – namely absorption, distribution, metabolism, 

and excretion – to determine the bioavailability, efficacy, and safety of 

these potential drug compounds.
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Materials and methods

Objects of Study
The subjects of this research were newly synthesized derivatives, 

namely 5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-triazole-3-thiols, 

2-((5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-triazol-3-yl)thio)acetic acids, 

and esters of 2-((5-(2-bromo-5-methoxyphenyl)-4-R-4H-1,2,4-triazol-3-yl)

thio)acetic acids (3a–5t). These compounds were previously synthesized 

and assessed for potential toxicity, as reported earlier (Fig. 1) (23, 24). 

Prediction of Drug-Likeness of 1,2,4-Triazole Derivatives
To evaluate the drug-likeness and pharmacokinetic properties 

of 1,2,4-triazole derivatives, the online tool Molinspiration Property 

Calculator (https://www.molinspiration.com/cgi/properties) was em-

ployed. Molinspiration is a robust tool for analyzing chemical and 

pharmacokinetic characteristics, making it valuable in the early stages 

of drug development. Its primary advantage lies in its ability to rapidly 

predict the drug-likeness of 1,2,4-triazole derivatives based on their 

chemical structures. The tool facilitates assessment of compliance with 

Lipinski’s Rule of 5, a key criterion for oral bioavailability. Additionally, 

Molinspiration analyzes lipophilicity, topological polar surface area 

(TPSA), and potential deviations from pharmacokinetic constraints, 

aiding in the selection of promising drug candidates (25). 

Another significant benefit is its intuitive web interface, which 

enables the upload and analysis of molecular structures without requi-

ring complex configurations. Furthermore, the service provides the 

capability to assess the potential biological profile of compounds 

based on their structure, assisting in the identification of promising 

candidates for subsequent in vitro and in vivo testing. The structural 

formulas of the investigated compounds were obtained in SMILES 

(Simplified Molecular Input Line Entry System) format and inputted 

into the Molinspiration Property Calculator to analyze the following 

physicochemical parameters:

miLogP (Partition Coefficient Logarithm, LogP): The LogP pa-

rameter characterizes the hydrophilicity or lipophilicity of a molecule, 

determining its distribution between aqueous and lipid phases. High 

LogP values (>5) indicate excessive lipophilicity, which may reduce water 

solubility and adversely affect intestinal absorption and tissue distribu-

tion. Conversely, very low LogP values (<0) suggest high hydrophilicity, 

potentially limiting penetration through cellular membranes. Optimal 

LogP values for orally bioavailable drugs typically range from 0 to 5.

TPSA (Topological Polar Surface Area): TPSA represents the total 

surface area of a molecule associated with hydrophilic atoms capable 

of forming hydrogen bonds. Elevated TPSA values (>140 Å²) indicate 

significant hydrophilicity, which may restrict permeability across the 

blood-brain barrier and cellular membranes. Optimal TPSA values for 

effective intestinal absorption are generally below 90 Å².

n atoms (Number of Atoms): This parameter encompasses all 

atoms in a molecule, excluding hydrogen atoms. It serves as a general 

indicator of molecular size, which influences bioavailability and phar-

Fig. 1.  Chemical structural of derivatives of 5-(2-bromo-5-methoxyphenyl)-4-R – 1,2,4-triazole-3-thiols (3a-3d), 2-((5-(2-bromo-5-methoxyphenyl)-4-R-
-1,2,4-triazol-3-yl)thio)acetic acids (4a-4c) and ethers 2-((5-(2-bromo-5-methoxyphenyl)-4-R-4H-1,2,4-triazol-3-yl)thio)acetic acids (5a-5t)
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macokinetics. Excessively large molecules may encounter difficulties 

in permeating biological membranes.

MW (Molecular Weight): Molecular weight (MW) is a critical parame-

ter in pharmacokinetic analysis. High MW values (> 500 Da) may suggest 

poor membrane permeability, thereby limiting bioavailability. Drug-like 

molecules typically exhibit MW values within the range of 200–500 Da.

nON (Number of Hydrogen Bond Acceptors): This includes the 

count of oxygen and nitrogen atoms capable of accepting hydrogen 

bonds. Optimal values for this parameter do not exceed 10, in accor-

dance with Lipinski’s Rule of 5.

nOHNH (Number of Hydrogen Bond Donors): This encompa-

sses atoms capable of donating hydrogen bonds (e. g., – OH or – NH 

groups). An excessive number of hydrogen bond donors (> 5) reduces 

a molecule’s membrane permeability.

nviolations (Number of Lipinski’s Rule of 5 Violations): This 

metric indicates the number of Lipinski’s Rule criteria violated by a mo-

lecule. A higher number of violations correlates with a lower probability 

of favorable absorption and bioavailability.

nrotb (Number of Rotatable Bonds): The nrotb parameter quan-

tifies the number of bonds that can freely rotate, affecting molecular 

flexibility. An excessive number of rotatable bonds (>10) may impede 

membrane penetration.

Volume (Molecular Volume): Molecular volume defines the spatial 

characteristics of a molecule and influences its ability to permeate biologi-

cal barriers. Large molecules (> 500 Å³) often exhibit poor permeability (26). 

Following the calculation of these parameters, an analysis was con-

ducted to identify potentially drug-like molecules. Compounds fully 

compliant with the Rule of 5 (Ro5) criteria were deemed promising for 

further investigation, while those with a single violation were considered 

suitable for additional optimization. Molecules exhibiting two or more 

violations were regarded as less promising for oral drug development but 

could be viable for alternative formulations, such as parenteral or topical 

applications. Thus, the use of the Molinspiration Property Calculator ena-

bled a preliminary screening of compounds with potentially favorable 

ADME characteristics for subsequent pharmacological testing.

Results
Within the scope of this study, a detailed analysis of the physicoche-

mical properties of a series of 5-(2-bromo-5-methoxyphenyl)-4H-1,2,-

4-triazole-3-thiol derivatives was conducted. These compounds were 

categorized into three groups: compounds 3a–3d, 4–4d, and 5a–5t. 

The findings are presented in a table encompassing the following 

parameters: partition coefficient (miLogP), topological polar surface 

area (TPSA), total number of atoms (n atoms), molecular weight (MW), 

number of hydrogen bond acceptors (nON), number of hydrogen bond 

donors (nOHNH), number of Lipinski’s Rule violations (nviolations), 

number of rotatable bonds (nrotb), and molecular volume (volume). 

These metrics enable the evaluation of the structural and functional 

characteristics of each compound.

The first group (3a–3d) exhibits moderate lipophilicity, with miLogP 

values ranging from 3.02 for compound 3a (5-(2-bromo-5-methoxy-

phenyl)-4H-1,2,4-triazole-3-thiol) to 3.33 for compounds 3c (4-ethyl 

substituent) and 3d (4-phenyl substituent). The TPSA for compound 3a is 

50.81 Å², the highest in this group, decreasing to 39.95 Å² for compounds 

3b, 3c, and 3d, likely due to the substitution of a hydrogen atom with 

alkyl or phenyl groups. Molecular weight increases progressively from 

286.15 g/mol (3a) to 314.21 g/mol (3c and 3d), reflecting the addition 

of atoms to the structure. The number of atoms varies from 15 (3a) to 

17 (3c, 3d), with molecular volume rising from 193.22 Å³ (3a) to 221.16 

Å³ (3c, 3d). The number of rotatable bonds increases from 2 (3a, 3b) to 

3 (3c, 3d), indicating enhanced conformational flexibility.

The second group (4a – 4d), comprising derivatives with a thioacetic 

acid moiety, displays lower miLogP values compared to the 3a–3d group, 

ranging from 2.46 (4a) to 3.81 (4d). This may be attributed to the presence 

of a carboxyl group, which increases molecular polarity. TPSA values 

are notably higher, at 88.11 Å² for 4a and 77.25 Å² for 4b–4d, suggesting 

a greater capacity for hydrogen bonding. The number of hydrogen bond 

acceptors (nON) is consistently 6 across this group, while the number of 

donors (nOHNH) varies from 2 (4a) to 1 (4b–4d). Molecular weight rises 

from 344.19 g/mol (4a) to 420.29 g/mol (4d), correlating with an increase 

in atom count (19 to 25) and molecular volume (237.49 Å³ to 309.28 Å³). 

The number of rotatable bonds is higher (5–6) than in the previous group, 

reflecting the incorporation of a flexible thioacetic fragment.

The third group (5a–5t) consists of thioacetic acid esters with va-

rying alkyl groups (methyl, ethyl, propyl, isopropyl, butyl). The miLogP 

values span a wide range, from 3.08 (5a) to 5.86 (5t), indicating a sig-

nificant influence of alkyl chain length and type on lipophilicity. For 

instance, within the subgroup sharing the same triazole core (5a, 5e, 5i, 

5m, 5q), miLogP increases from 3.08 (methyl ester) to 4.52 (butyl ester). 

TPSA ranges from 66.26 Å² (compounds with alkyl-substituted triazoles) 

to 77.11 Å² (compounds with unsubstituted triazoles). The number of 

atoms rises from 20 (5a) to 29 (5t), with molecular weight increasing 

from 358.22 g/mol (5a) to 476.40 g/mol (5t). The number of rotatable 

bonds escalates from 6 (5a–5b) to 10 (5s–5t), corresponding to the 

elongation of the ester chain. Violations of Lipinski’s Rule (nviolations 

= 1) were observed for compounds 5l (miLogP = 5.30), 5p (miLogP = 

5.16), and 5t (miLogP = 5.86), where miLogP exceeds the threshold of 5.

Discussion
The obtained results enable a detailed assessment of the impact of 

structural modifications on the physicochemical properties of the studied 

compounds. In the 3a–3d group, the increase in lipophilicity (miLogP) from 

3.02 to 3.33 is associated with the introduction of hydrophobic alkyl (methyl, 

ethyl) or phenyl groups, consistent with the well-established relationship 

between substituent size and molecular hydrophobicity. The reduction 

in TPSA from 50.81 Å² (3a) to 39.95 Å² (3b–3d) indicates decreased polarity 

due to the substitution of the thiol hydrogen, which may negatively affect 

water solubility but enhance penetration through lipid membranes. The 

increase in the number of rotatable bonds in compounds 3c and 3d (to 

3) compared to 3a and 3b (2) suggests greater conformational flexibility, 

potentially influencing interactions with biological targets.

Compounds in the second group (4a–4d) exhibit lower lipophilicity 

(miLogP ranging from 2.46 to 3.81) compared to their counterparts in 

groups 3 and 5, likely due to the incorporation of a polar carboxyl group 
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into the thioacetic fragment. Elevated TPSA values (88.11 Å² for 4a and 77.25 

Å² for 4b–4d) and the presence of 6 hydrogen bond acceptors underscore 

the higher polarity of these molecules, which may improve water solubility 

but hinder cellular membrane permeability. The increase in molecular 

weight and volume in this group correlates with the addition of a phenyl 

substituent (4d), while the higher number of rotatable bonds (5–6) com-

pared to the 3a–3d group reflects the flexibility of the thioacetic chain.

The third group (5a – 5t) is characterized by considerable variability 

in lipophilicity, dependent on the ester group type. For instance, the 

transition from a methyl ester (5a, miLogP = 3.08) to a butyl ester (5q, 

Tab. 1.  Physicochemical Properties and Drug-Likeness Parameters of 5-(2-Bromo-5-Methoxyphenyl)-4-R-1,2,4-Triazole-3-Thiol Derivatives
№ Compound Name of structure mi Log P TPSA n atoms MW n ON n OHNH n violations n rotb volume
1 3a 5-(2-bromo-5-methoxyphenyl)-4H-1,2,4-

triazole-3-thiol
3.02 50.81 15 286.15 4 1 0 2 193.22

2 3b 5-(2-bromo-5-methoxyphenyl)-4-methyl-4H-
1,2,4-triazole-3-thiol

3.08 39.95 16 300.18 4 0 0 2 210.16

3 3c 5-(2-bromo-5-methoxyphenyl)-4-ethyl-4H-
1,2,4-triazole-3-thiol

3.33 39.95 17 314.21 4 0 0 3 221.16

4 3d 5-(2-bromo-5-methoxyphenyl)-4-phenyl-4H-
1,2,4-triazole-3-thiol

3.33 39.95 17 314.21 4 0 0 3 221.16

5 4a 2-((5-(2-bromo-5-methoxyphenyl)-4H-1,2,4-
triazol-3-yl)thio)acetic acid

2.46 88.11 19 344.19 6 2 0 5 237.49

6 4b 2-((5-(2-bromo-5-methoxyphenyl)-4-methyl-
4H-1,2,4-triazol-3-yl)thio)acetic acid

2.53 77.25 20 358.22 6 1 0 5 254.43

7 4c 2-((5-(2-bromo-5-methoxyphenyl)-4-ethyl-
4H-1,2,4-triazol-3-yl)thio)acetic acid

2.91 77.25 21 372.24 6 1 0 6 271.23

8 4d 2-((5-(2-bromo-5-methoxyphenyl)-4-phenyl-
4H-1,2,4-triazol-3-yl)thio)acetic acid

3.81 77.25 25 420.29 6 1 0 6 309.28

9 5a Methyl 2-((5-(2-bromo-5-methoxyphenyl)-
4H-1,2,4-triazol-3-yl)thio)acetate

3.08 77.11 20 358.22 6 1 0 6 255.01

10 5b Methyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
methyl-4H-1,2,4-triazol-3-yl)thio)acetate

3.15 66.26 21 372.24 6 0 0 6 271.96

11 5c Methyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
ethyl-4H-1,2,4-triazol-3-yl)thio)acetate

3.52 66.26 22 386.27 6 0 0 7 288.76

12 5d Methyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
phenyl-4H-1,2,4-triazol-3-yl)thio)acetate

4.42 66.26 26 434.31 6 0 0 7 326.81

13 5e Ethyl 2-((5-(2-bromo-5-methoxyphenyl)-4H-
1,2,4-triazol-3-yl)thio)acetate

3.46 77.11 21 372.24 6 1 0 7 271.82

14 5f Ethyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
methyl-4H-1,2,4-triazol-3-yl)thio)acetate

3.52 66.26 22 386.27 6 0 0 7 288.76

16 5g Ethyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
ethyl-4H-1,2,4-triazol-3-yl)thio)acetate

3.90 66.26 23 400.30 6 0 0 8 305.56

16 5h Ethyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
phenyl-4H-1,2,4-triazol-3-yl)thio)acetate

4.80 66.26 27 448.34 6 0 0 8 343.61

17 5i Propyl 2-((5-(2-bromo-5-methoxyphenyl)-
4H-1,2,4-triazol-3-yl)thio)acetate

3.96 77.11 22 386.27 6 1 0 8 288.62

18 5j Propyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
methyl-4H-1,2,4-triazol-3-yl)thio)acetate

4.03 66.26 23 400.30 6 0 0 8 305.56

19 5k Propyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
ethyl-4H-1,2,4-triazol-3-yl)thio)acetate

4.40 66.26 24 414.32 6 0 0 9 322.36

20 5l Propyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
phenyl-4H-1,2,4-triazol-3-yl)thio)acetate

5.30 66.26 28 462.37 6 0 1 9 360.41

21 5m Isopropyl 2-((5-(2-bromo-5-methoxyphenyl)-
4H-1,2,4-triazol-3-yl)thio)acetate

3.82 77.11 22 386.27 6 1 0 7 288.40

22 5n Isopropyl 2-((5-(2-bromo-5-methoxyphenyl)-
4-methyl-4H-1,2,4-triazol-3-yl)thio)acetate

3.89 66.26 23 400.30 6 0 0 7 305.35

23 5o Isopropyl 2-((5-(2-bromo-5-methoxyphenyl)-
4-ethyl-4H-1,2,4-triazol-3-yl)thio)acetate

4.26 66.26 24 414.32 6 0 0 8 322.15

24 5p Isopropyl 2-((5-(2-bromo-5-methoxyphenyl)-
4-phenyl-4H-1,2,4-triazol-3-yl)thio)acetate

5.16 66.26 28 462.37 6 0 1 8 360.19

25 5q Butyl 2-((5-(2-bromo-5-methoxyphenyl)-4H-
1,2,4-triazol-3-yl)thio)acetate

4.52 77.11 23 400.30 6 1 0 9 305.42

26 5r Butyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
methyl-4H-1,2,4-triazol-3-yl)thio)acetate

4.59 66.26 24 414.32 6 0 0 9 322.36

27 5s Butyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
ethyl-4H-1,2,4-triazol-3-yl)thio)acetate

4.96 66.26 25 428.35 6 0 0 10 339.17

28 5t Butyl 2-((5-(2-bromo-5-methoxyphenyl)-4-
phenyl-4H-1,2,4-triazol-3-yl)thio)acetate

5.86 66.26 29 476.40 6 0 1 10 377.21
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miLogP = 4.52) or phenyl derivative (5t, miLogP = 5.86) demonstrates 

a clear trend of increasing hydrophobicity with elongation of the alkyl 

chain. The decrease in TPSA to 66.26 Å² in compounds with substituted 

triazoles (e.g., 5b–5t) compared to 77.11 Å² in unsubstituted analogs (5a, 

5e) may suggest a reduced capacity for hydrogen bonding. The rise in 

rotatable bonds (up to 10 in 5s–5t) reflects increasing conformational 

flexibility, which could be advantageous (e.g., adaptability to receptors) 

or disadvantageous (e.g., reduced conformational stability). Violations of 

Lipinski’s Rule in compounds 5l, 5p, and 5t (miLogP > 5) indicate potential 

challenges with oral bioavailability, necessitating further investigation, 

such as evaluation of metabolism or alternative administration routes. 

Overall, varying substituents in the triazole core and ester groups allows 

precise tuning of key molecular parameters, offering opportunities for 

optimization in the context of pharmacological properties.

Conclusion
This study confirmed that structural modifications of 5-(2-bro-

mo-5-methoxyphenyl)-4H-1,2,4-triazole-3-thiol derivatives effectively 

influence their physicochemical properties, including lipophilicity, 

polarity, and conformational flexibility. Compounds bearing carboxyl 

groups (4a–4d) exhibit increased polarity, whereas esters (5a–5t) de-

monstrate a dependence of lipophilicity on the type of alkyl chain. 

The identified violations of Lipinski’s Rule for compounds 5l, 5p, and 5t 

highlight the need for further investigation of their pharmacokinetic 

profiles. The obtained results underscore the potential of these com-

pounds as candidates for pharmaceutical development and provide 

a foundation for subsequent biological and pharmacological studies.
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