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Abstract:
(E)-6-methyl-4-((4-methylbenzylidene)amino)-3-thioxo-3,4-dihydro-1,2,4-triazin-5(2H)-one (1), was syn-
thesized from the reaction of 4-amino-3-mercapto-6-methyl-5-oxo-1,2,4-triazine (AMTTO) and 4-methyl
benzaldehyde under microwave conditions and characterized through 1H-NMR, FTIR spectroscopy, and
single-crystal X-ray diffraction. The Hirshfeld surface was analyzed and results indicate a significant effect of
hydrogen interactions and their role in the stability of the crystal lattice of the 1. The in vitro antibacterial
activities were evaluated using the disk diffusion technique. 1 displays moderate to significant effect on
bacterial strains. In silico Molecular docking simulations were performed to investigate the interaction 1
with the active site of three target proteins. Discovery Studio Visualizer and LigPlot+ software was used to
illustrate molecular docking results. The best confirmation from molecular docking studies shows that the
free energies of binding for the studied ligands were −6.7, −6.6, and −6.6 kcal/mol, as were the creation of
hydrogen bonds between the studied compound and the target proteins. In silico prediction of physicochemical
properties (Lipinski’s rule of five) and bioavailability radar were determined by the SwissADME database.
The physicochemical property analysis revealed that 1 has a bioavailability score of 0.55. The results of this
study indicate that 1 could be a lead compound for developing antimicrobial and antiviral compounds.
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1. Introduction

Thiocarbohydrazides are compounds containing N and S
atoms, and their derivatives have attracted interest because
of the variety of various biological effects (Janowska et
al., 2022; Kanso et al., 2021; Greenbaum et al., 2004).
Among various thiocarbohydrazide derivatives, 4-amino-
3-mercapto-6-methyl-5-oxo-1,2,4-triazine (AMTTO) and
4-amino-5-methyl-2H-1,2,4-triazole-3(4H)-thione (AMTT)
are the heterocyclic thiones derived from thiocarbohy-
drazide that we utilized widely in our studies (Ghas-
semzadeh et al., 2005b; Bazyari et al., 2021; Ghas-
semzadeh et al., 2011; Adhamia et al., 2008; Tabatabaee
et al., 2009a). The chemical and biochemical interest in

thiocarbohydrazide-based compounds is due to the fact that
they can coordinate to metals with multi-functional nitro-
gen or sulfur donor atoms (Ghassemzadeh et al., 2004;
Ghassemzadeh et al., 2005a; Adhami et al., 1999; Ghas-
semzadeh et al., 2014; Ghassemzadeh et al., 2010). For
years, Schiff bases have been a significant source of inspira-
tion for chemists and biochemists. Schiff bases are utilized
in various fields, including crystal engineering, catalytic
reactions, and as photo- or chemo detectors in biological
systems (Tsacheva et al., 2023; Sinha et al., 2008; Ceramella
et al., 2022; Munawar et al., 2018; Iacopetta et al., 2020;
Kumar et al., 2010; Kargar et al., 2021). The main antibac-
terial activity of Schiff-base compounds is linked to their
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capacity to inhibit dihydropteroate synthase (DHPS), an es-
sential enzyme in the bacterial folate biosynthesis pathway.
Moreover, Schiff-base ligands frequently contain electron-
donating groups and planar conjugated structures, allowing
them to chelate metal ions and interact with bacterial mem-
branes or enzymes, which further boosts their antimicrobial
effectiveness. This mechanism of action is similar to that
of sulfonamide antibiotics, which also target DHPS, sug-
gesting that Schiff-base derivatives could serve as potential
frameworks for creating new antibacterial agents (Silver,
2011). In our investigations in the study of the chemistry
of AMTTO and AMTT, we have found that they react with
aldehydes, which leads to corresponding Schiff-base com-
pounds (Tabatabaee et al., 2006; Tabatabaee et al., 2007),
and corresponding Schiff bases are good ligands for coordi-
nating to metal ions (Shirinkam et al., 2014; Ghassemzadeh
et al., 2006; Bazyari et al., 2020; Tabatabaee et al., 2009b).
In recent years, we have been interested in studying the
biological properties of ligands containing S- and N-donor
atoms and metal complexes. In this regard, the biological ac-
tivity of Ag(I) and Cu(I) complexes with AMTT and some
sulfonamide compounds have been investigated (Ghaneian
et al., 2015; Tahriri et al., 2017). In continuation, in
this work, (E)-6-methyl-4-((4-methylbenzylidene)amino)-3-
thioxo-3,4-dihydro-1,2,4-triazin-5(2H)-one (1) as a Schiff
base compound derived from AMTTO was synthesized,
characterized, and molecular docking and Lipinski’s rules
studies were used to evaluate the biological and antimicro-
bial properties of the compound.

2. Materials and methods

2.1 General remarks

All purchased chemicals were of reagent grade and used
without further purification. 4-amino-6-methyl-3-thioxo-
3,4-dihydro-1,2,4-triazin-5(2H)-one was prepared accord-
ing to literature procedure (Dornow et al., 1964). IR spectra
were recorded using FTIR Spectra Bruker Tensor 27 spec-
trometer (KBr pellets, 4000− 400 cm−1. The elemental
analyses were performed using a Costech ECS 4010 CHNS
analyzer.

2.2 Synthesis of (E)-6-methyl-4-((4-
methylbenzylidene)amino)-3-thioxo-3,4-dihydro-
1,2,4-triazin-5(2H)-one (1)

A solution of 4 mmol (0.632 g) AMTTO was mixed with
4-methylbenzaldehyde (0.71 mL, 6 mmol) in a beaker. The
beaker was placed in the microwave oven for about 90 s.
The reaction mixture was dissolved in methanol (6 mL), the
solid residue was filtered and washed with cold ethanol (5
mL), and it was recrystallized from MeOH. Yield: 91%.
C12H12N4OS (260.3): calcd. C 55.32, H 4.61, N 21.51;
found: C 55.53, H 4.60, N 21.47. IR (KBr disc, cm−1):
N-H 3145, C=O 1694, N=CH (azomethine group) 1605,
C=N (triazine) 1565. 1H-NMR (DMSO), δ ; ppm: 2.18
(s, 3H, CH3), 2.34 (s, 3H, CH3), 7.20-7.87 (4H, Ar), 8.61
(NHimine), 13.71 (NHtriazin).

2.3 Crystal structure analyses of 1
The selected crystal of 1 was covered with a perfluorinated
oil and mounted on the tip of a glass capillary under a flow
of cold gaseous nitrogen. The orientation matrix and unit
cell dimensions were determined from (Stoe IPDS I) re-
flections (graphite-monochromated Mo-Kα radiation in all
cases; λ = 71.073 pm). The numerical absorption correc-
tion was applied for 1. The structures were solved by the
direct methods (SHELXS97) (Sheldrick, 1997) and refined
against F2 by full-matrix least-squares using the program
SHELXL-2018 (Sheldrick, 2018). Crystallographic data
are listed in Table 1.

2.4 Hirshfeld surface analysis
Hirshfeld surface analysis was employed to explore and
quantify intermolecular interactions within the crystal struc-
ture of 1. The surface was generated by importing the Crys-
tallographic Information File (CIF) into CrystalExplorer
17 software (Spackman et al., 2021). As part of the analy-
sis, three-dimensional normalized contact distance (dnorm)
surfaces were visualized within the range of 0.5−2.0 Å ,
displaying red, blue, and white regions. Additionally, two-
dimensional fingerprint plots were produced, representing
the di and de distances derived from the Hirshfeld surface.

2.5 Evaluation of antibacterial activity by disk diffusion
assay

The alcoholic solution of the synthesized compound was
tested at a concentration of 500 µg/mL. Two types of Gram-
negative bacteria, Serratia marcescens (ATCC 13880) and
Escherichia coli (ATCC 25922), and one type of Gram-
positive bacteria, Staphylococcus aureus (ATCC 25923),
were used to evaluate the antibacterial activity of the pre-
pared Schiff base compound by using the agar disk diffusion
assay. In this method, 200 µL of the tested bacterial sus-
pension (108 cells/mL) was inoculated and dispersed on
the Mueller Hinton Agar media plate surface. After that, a
disk impregnated with 50 µL of 1 was placed on the plate.
The cefotaxime antibiotic was used as the positive control
for gram-negative bacteria and the novobiocin antibiotic for
gram-positive bacteria, whereas 50 µL of 96% ethanol was
employed as a negative control. The inhibitory zones were
measured in millimeters after the incubation period at 37
°C for 24 h.

2.6 In silico molecular docking study
2.6.1 Receptors crystallographic structures
To computationally identify 1 for antibacterial and
antiviral activity, three different drug target proteins
were selected as antibacterial targets (Polyisoprenyl-
teichoic acid-peptidoglycan teichoic acid transferase TagU
(PDB ID 6UF6) from Bacillus subtilis, dihydropteroate
synthetase (PDB ID 1AJ0) from Escherichia coli, and
Herpes simplex virus type-1 thymidine kinase (HSV-1
TK) (PDB ID 2KI5) from Herpes simplex virus type-1
was chosen as the antiviral target. The target proteins’
crystallographic structures were obtained from the
RCSB protein data bank (Protein Data Bank, 2021).
The binding pocket was calculated using the Computed
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Table 1. Structure refinement data and some geometrical parameters 1.

Compound 1

Instrument IPDS I (Stoe)

Radiation Mo-Kα

Formula C12H12N4OS

Mr 260.31

Color and habit plates, pale yellow

Crystal system, space group orthorhombic, P212121

Crystal dimensions (mm) 0.45×0.23×0.04

a (Å) 6.312 (1)

b (Å) 7.807 (1)

c (Å) 25.328 (3)

α (°) 90.00

β (°) 90.00

γ (°) 90.00

V (A3) 1248.1 (3)

Z 4

Dcalc (g/cm3) 1.385

µ (mm−1) 0.253

F (000) 544

T 193

Absorption correction Numerical

h, k, l range −7 ≤ h ≤ 7, −9 ≤ k ≤ 9, −29 ≤ l ≤ 31

Number of measured reflections 7136

Unique reflections (Rint) 2347 (0.0703)

Reflections with Fo > 4 (Fo) 1585

Number of refined parameters 170

Structure solution direct methods (SHELXS-97)

Refinement against F2 SHELXL-2018

H atoms calculated positions

R1 0.0488

wR2 1123

Goodness-of-fit on F2 0.890

max. residual electron density 0.20
(a) w = 1/[σ2(Fo

2) + (0.0452.P)2]; P = [max(Fo
2, 0) + 2·Fc

2]/3

Atlas of the Surface Topography of Proteins (CASTp)
and the Supercomputing Facility for Bioinformatics
and Computational Biology (SCFBio) server (Com-
puted Atlas of Surface Topography of Proteins (CASTp),
2021, 2022).

2.6.2 Molecular docking simulation
Molecular docking with AutoDock Vina (ADV) was used
to determine 1-receptor pose and affinity of target proteins.
The grid box of 40×40×40 Å with 1 Å spacing for 1AJ0,
and 6UF6, and 50×50×50 Å with 1 Å spacing for 2KI5
were centered on the coordinates of the 1 within the active
site of target proteins. Another program setting was consid-
ered a default. The molecular docking investigations were
performed using Discovery Studio visualizer, and LigPlot+

(Zhang et al., 2022). The compound with the least binding
energy (BE) and root mean square deviation (RMSD) was
considered the most suitable binding position.

2.7 Physicochemical properties

The SwissADME database (http://www.swissadme.ch/
index) was used to predict the physicochemical proper-
ties (Lipinski’s rule of five) such as molecular weight,
number of hydrogen bond acceptors, number of hydrogen
bond donors, number of rotatable bonds, octanol–water
partition coefficient (cLogP), and topological polar sur-
face area (TPSA) (Varma et al., 2006; Roskoski, 2019).
The SMILES line notation was the input data source
(Cc1ccc(cc1)/C=N/n1c(=S)[nH]nc(c1=O)C).
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3. Results and discussion

Synthesis of (E)-6-methyl-4-((4-methylbenzylidene)amino)-
3-thioxo-3,4-dihydro-1,2,4-triazin-5(2H)-one (1) under mi-
crowave (1) irradiation (Scheme 1). 1 was utilized for bioin-
formatical study to investigate the potential antibacterial
and antiviral properties, and physicochemical properties to
predict median lethal dose investigations.
The IR spectra of the compound show broad band around
at 3145 cm−1 which could be related to ν (N-H). It is most
probably coupled with stretching frequencies due to the
aromatic rings which originally fall in this region. The char-
acteristic band at 1605 cm−1 can be assigned as stretching
vibration band of the azomethine group (ν (N=CH)). A
similar range is also reported in the literature (Tabatabaee
et al., 2006). The absorption bands associated to ν (C=O)
and ν (C=N) appear at 1694 and 1565 cm−1 respectively.
1H-NMR spectra of the compound show methyl groups at
2.18 and 2.34, aromatic hydrogens at 7.20−7.87 region and
a peak at 13.71 ppm for NH (triazine). Also, a sharp peak
(singlet) at δ = 8.61 is observed which can be assigned to
the azomethine proton (Tabatabaee et al., 2006).

3.1 Crystal structure of 1
Table 1 shows the crystallographic data of 1. Selected bond
lengths and angles are given in Table 2. 1 crystallizes in
the orthorhombic, P2(1)2(1)2(1) space group with four
molecules per unit cell. The unit cell parameters are a =
6.312(1) Å, b = 7.807(1) Å, and c = 25.328(3) Å. The basic
six-membered ring skeleton in both compounds is planar,
while the dihedral angle between the best planes through the
triazine ring and the benzole ring is 53° (figure 1). The S1-
C1 bond lengths of 1.639(5) Å, O1-C2 of 1.204(5) Å, and
the iminic C-N (C5-N) bond distance of 1.278(6) lie in the
range observed in similar AMTTO Schiff base compounds
Tabatabaee et al., 2006; Tabatabaee et al., 2007. In 1, some
hydrogen bonding links molecules together (N4- H1. . .N2a:

3.019(4)) Å) and is responsible for building (stacking) an
infinite chain along [100] (figure 2).

3.2 Hirshfeld surface calculations

The Hirshfeld surface was computed utilizing the Crystal-
Explorer software. Figure 3 shows the corresponding finger-
print plots and the mapped Hirshfeld surface analysis of 1.
This research elucidates the intermolecular interactions that
dictate the crystal packing of the molecule. In the crystal
structure of 1, H. . .H interactions constitute the predominant
contribution to the Hirshfeld surface, comprising 44.3% of
the total surface area. This signifies that van der Waals
interactions among hydrogen atoms predominate in the
chemical arrangement. The second most significant inter-
actions are H. . .C/C. . .H, contributing 15.9%, followed by
H. . .N/N. . .H at 11.6% and H. . .S/S. . .H at 10.9%, indicat-
ing the existence of relatively weak hydrogen–heteroatom
interactions that stabilize the crystal structure. Additional
significant contributions comprise O. . .C/C. . .O (4.3%),
O. . .N/N. . .O (3.0%), and S. . .C/C. . .S (3.0%) interactions.
Despite being less prominent, these contributions nonethe-
less influence the overall molecule configuration via dipo-
lar or π − π interactions. Minor yet discernible interac-
tions encompass S. . .O/O. . .S (1.7%), H. . .O/O. . .H (1.7%),
S. . .N/N. . .S (1.5%), and N. . .C/C. . .N (1.5%), signifying
the existence of weak but significant non-covalent interac-
tions. The C. . .C interactions provide the smallest contribu-
tion of merely 0.6%, suggesting that π −π stacking inter-
actions between aromatic rings, if existent, are negligible.
Table 3 delineates all observed intermolecular interactions
and their respective percentage contributions to the Hirsh-
feld surface. These findings underscore the preeminence of
hydrogen-based interactions in crystal packing and offer a
thorough comprehension of the supramolecular structure of
1.

Scheme 1. Synthesis process of 1.

Table 2. Selected bonds (Å) and angles (°) for 1.

Bond distances Bond angles

S1—C1 1.639(5) C1—N1—C2 124.4(4)

O1—C2 1.204(5) C2—N1—N2 119.4(3)

N1—C1 1.366(6) C5—N2—N1 113.1(4)

N1—N2 1.413(5) C3—N3—N4 117.0(4)

N2—C5 1.278(6) C1—N4—N3 127.3(4)

N3—C3 1.289(6) N4—C1—N1 114.1(4)

N3—N4 1.351(5) N4—C1—S1 123.3(4)

N4—C1 1.350(5) N1—C1—S1 122.5(3)
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Figure 1. The molecular structure of 1. Thermal ellipsoids with 50% probability.

3.3 Analysis of antibacterial activity
Based on the CLSI 2021 protocol, the agar disk diffusion
method was used to assess the antibacterial activity of the
synthesized Schiff base compound at a concentration of
500 µg/mL against Escherichia coli (ATCC 25922), Staphy-
lococcus aureus (ATCC 25923), and Serratia marcescens

(ATCC 13880). The results revealed that the compound ex-
hibited varying degrees of antibacterial efficacy depending
on the bacterial strain. The highest activity was observed
against the Gram-positive bacterium S. aureus, with an inhi-
bition zone of 21±2 mm, which is comparable to the stan-
dard antibiotic novobiocin (28±2 mm), indicating strong

Figure 2. Perspective view of the crystal structure of 1. Molecules are stacked in an infinite chain along [100].
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Figure 3. (a) Hirshfeld surfaces of 1 (A) dnorm, (B) shape index and (C) curvedness. (b) Fingerprint plots of 1.

antibacterial potential (Table 4). Against S. marcescens,
a Gram-negative strain, the compound showed moderate
activity with an inhibition zone of 19±1 mm, whereas the
activity against E. coli was relatively weak, with a zone of
11±1 mm. In all cases, the inhibition zones produced by the
compound were significantly larger than those of the neg-
ative control (96% ethanol), confirming that the observed
antibacterial effects were attributable to the compound it-
self (figure 4). These findings suggest that the Schiff base
compound is more effective against Gram-positive bacteria,
likely due to structural differences in the bacterial cell wall
that facilitate greater permeability.
The antibacterial activity of numerous Schiff-base com-
pounds has been extensively reported in the literature. For
comparative purposes, the antibacterial activity of com-
pound 1 is evaluated with some selected Schiff bases, as
summarized in Table 5, based on their inhibition zone di-
ameters (IZD). As shown in Table 5, compound 1 exhibits
greater antibacterial activity against Staphylococcus aureus
compared to the other Schiff-base compounds. Its activity
against Escherichia coli is also comparable to that of the
other compounds listed.

3.4 Molecular docking simulation

The docking conformation of 1 in the active site of di-
hydropteroate synthetase from Escherichia coli (PDB ID:
1AJ0) in the best conformation with 0.92 RMSD, and the
value of the free binding energy was −6.7 kcal/mol, show-
ing that this compound formed three hydrogen bonds with
active site residues Asn22 and Thr62. Similarly, the docking
conformation of 1 in the active site of the Polyisoprenyl-
teichoic acid-peptidoglycan teichoic acid transferase TagU
(PDB ID: 6UF6) from Bacillus subtilis in the best confor-
mation with 0.82 RMSD, and the value of the free binding
energy was −6.6 kcal/mol, and showed that this compound
formed two hydrogen bonds with active site residues Ile71,
Gly73, Val149, and Val151. The docking conformation of 1
in the active site of HSV-1 thymidine kinase (2KI5) from
Herpes Simplex Virus type 1 in the best conformation with
0.67 RMSD, and the value of the free binding energy was
−6.6 kcal/mol, and it showed that this compound formed
one hydrogen bond with active site residue, Gly92. The
docking score for target proteins is shown in Table 6. The
2D interaction by the analysis of compound-receptor using
LigPlot+ is shown in figure 5, and the 3D docking inter-
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Table 3. Intermolecular contacts and their percentage distribution.

Intermolecular contacts Percentage distribution

H. . .H 44.3%

C. . .C 0.6%

H. . .O/O. . .H 1.7%

H. . .C/C. . .H 15.9%

H. . .N/N. . .H 11.6%

H. . .S/S. . .H 10.9%

N. . .C/C. . .N 1.5%

O. . .C/C. . .O 4.3%

O. . .N/N. . .O 3%

S. . .O/O. . .S 1.7%

S. . .N/N. . .S 1.5%

S. . .C/C. . .S 3%

Table 4. Antibacterial activities of 1 tested by disk diffusion method.

Bacterial name
Diameter of zone of inhibition (mm)

1 Ethanol Cefotaxime Novobiocin

Serratia marcescens 19±1 6±1 30±2 -

Escherichia coli 11±1 6±1 30±2 -

Staphylococcus aureus 21±2 5±1 - 28±2

action simulation is shown by utilizing Discovery Studio
visualizer in figure 6.

3.5 Lipinski’s rule

The bioavailability radar offers a visual representation of
the critical physicochemical parameters that affect the oral
availability of bioactive compounds. 1 demonstrated a
bioavailability score of 0.55 in this investigation (Table 7).
1 meets all but one of the parameters outlined in Lipinski’s

Rule of Five (RO5), which identifies the important molec-
ular characteristics that are associated with favorable oral
drug absorption. It is important to note that the INSATU
value of 0.17 marginally deviates from the optimal threshold
(> 0.25), suggesting a relatively low degree of saturation
(figure 7). The other physicochemical parameters of 1 are
within the favorable range for drug-likeness. The molecular
weight of 260.31 g/mol is significantly lower than the 500
g/mol threshold. The balanced hydrophilic-lipophilic pro-

Figure 4. Results of evaluation of antibacterial activity of 1.
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Table 5. Comparison of the antibacterial activity of compound 1 with selected Schiff-base compounds.

Structure Antimicrobial activity Ref.

IZD = 14 mm (E. coli) 16

IZD = 14 mm (S. aureus) 16

IZD = 10 mm (S. aureus) 16

IZD = 12 mm (S. aureus) 16

IZD = 13 mm (E. coli) 16

IZD = 11 mm (E. coli)
IZD = 21 mm (S. aureus)

Schiff-base in this study:

Table 6. The docking score for target proteins.

Target proteins (PDB ID) Binding energy (kcal/mol) RMSD Amino acids residues

1AJ0 −6.7 0.92 Asn22, Thr62

6UF6 −6.6 0.82 Ile71, Gly73, Val149, Val151

2KI5 −6.6 0.67 Gly92

2194-0509[https://doi.org/10.57647/pibm.2023.122316]
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Figure 5. The 2D structure of compound-receptor interaction was made by LogPlot+ (Carbon atoms are shown in black, oxygen in red, nitrogen in blue,
and sulfur in yellow).

Figure 6. Protein targets active site complexed with 1 was made using the Discovery Studio visualizer.

file, as indicated by the calculated Log P (cLogP) of 2.27
and XLOGP3 of 1.86, is advantageous for membrane perme-
ability without compromising solubility. The optimal range
(< 140 Å2) is occupied by the topological polar surface area
(TPSA) of 95.13 Å2, which enables sufficient gastrointesti-
nal absorption. 1 is composed of one hydrogen-bond donor
(HBD) and three hydrogen-bond acceptors (HBA), which
are within the limits established by RO5 (≤ 5 and ≤ 10,
respectively). Furthermore, the compound possesses two
rotatable bonds, which suggests a low level of molecular
flexibility. This property is associated with improved oral
bioavailability and membrane permeability. The predicted
solubility class is soluble, and the gastrointestinal absorp-
tion is considered to be high. 1 is also compliant with RO5
filters and satisfies the criteria for lead-likeness, indicating
that it could be a promising launching point for drug devel-
opment (Lipinski et al., 2001; Hughes et al., 2008). The
overall bioavailability profile of 1 is favorable, which rein-
forces its potential as a viable oral drug candidate, despite
the minor deviation in saturation (INSATU).

4. Conclusion

A Schiff-base compound, (E)-6-methyl-4-((4-
methylbenzylidene)amino)-3-thioxo-3,4-dihydro-1,2,4-
triazin-5(2H)-one was synthesized and characterized
through 1H-NMR, FTIR spectroscopy, and X-ray diffrac-
tion techniques. The Hirshfeld surface was evaluated,
and both 2D fingerprint plots and 3D illustrations were
obtained from the Hirshfeld surface analysis. The results
indicate a significant effect of hydrogen interactions
and their role in the stability of the crystal lattice of the
1 compound. The antibacterial results showed that 1
displays moderate to significant effect on bacterial strains
(inhibition zones of 11 − 21 mm). In silico Molecular
docking simulations were performed using AutoDock Vina
software to investigate the interaction 1 with the active site
of three target proteins (PDB ID: 1AJ0, 6UF6, and 2KI5).
In silico prediction of physicochemical properties and
bioavailability radar were determined by the SwissADME
database. Overall, 1 satisfies essential drug-likeness
requirements, including adherence to the Rule of Five,
adequate solubility, and advantageous bioavailability
metrics, suggesting its potential as a viable oral phar-

2194-0509[https://doi.org/10.57647/pibm.2023.122316]

https://doi.org/10.57647/pibm.2023.122316


10/12 PiBM12 (2023)-122316 Tati et al.

Table 7. Molecular properties of 1 according to Lipinski’s rules.

Parameter Results

Formula C12H12N4OS

Molecular Weight (g/mol) 260.31

Octanol–water partition coefficient (c log P) 2.27

Number of hydrogen-bond donors (HBD) 1

Number of hydrogen-bond acceptors (HBA) 3

Number of rotatable bonds (FLEX) 2

Topological Polar Surface Area (A2) 95.13

XLOGP3 1.86

Log S −3.86

INSATU 0.17

Solubility class Soluble

Gastrointestinal absorption High

Leadlikeness Yes

Pfizer’s rule of five or simply the rule of five (RO5) Yes

Bioavailability score 0.55

Figure 7. Bioavailability radar of the tested compound.

maceutical option. The results of this study indicate
that (E)-6-methyl-4-((4-methylbenzylidene)amino)-3-
thioxo-3,4-dihydro-1,2,4-triazin-5(2H)-one could be a
lead compound for developing antimicrobial and antiviral
compounds.
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