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INTRODUCTION 

Breast cancer and cervical cancer are significant 
contributors to the high number of cancer-related 
fatalities in females (Globocan, 2020). The increasing 
number of new breast cancer cases, which is a con-
cerning trend, demands immediate and specific atten-
tion. Medical treatment of breast cancer often com-
bines X-ray therapy, surgery, and chemotherapy. The 
medicine option depends on the cancer stadium: the 
first stadium applies X-ray therapy and surgery; 
meanwhile, in the last stadium, chemotherapy treat-
ment should be done. However, the option of the 
drug, as well as its unexpected side effects, becomes 
the limitation factor in chemotherapy (Dipiro et al., 
2020). Therefore, a new chemotherapy drug devel-
opment with a higher anticancer activity and low side 
effects is needed. 

Thiourea is composed of sulfur and nitrogen at-
oms. This compound has a chemical structure resem-
bling the anticancer drug hydroxyurea, nitrosourea, 
5-fluorouracil, and sorafenib (Kesuma et al., 2018). 
The utilization of hydroxyurea as a cancer drug has 
been declining due to reported cases of resistance 
among patients with essential thrombocythemia (Bar-
osi et al., 2007). Its ability to penetrate cell mem-
branes, influenced by its specific characteristics, is a 
contributing factor to the development of resistance. 
(Koç et al., 2004). Li et al. (2006a; 2006b) performed 
the synthesis and examined activity from a few thiou-
rea analogs and found that some are correlated very 
well with the epidermal growth factor receptor 
(EGFR) so that it can impede tumor cell proliferation. 
It is also found that urea analogs can impede the 

growth of leukemia and solid tumors as well as it is 
very selective as a nonpeptide somatotropin release-
inhibiting factor (SRIF) (Li et al., 2010). 

 In the research of breast cancer, N-(5-chloro-2-
hydroxybenzyl)-N-(4-hydroxybenzyl)-N-phenylthio-
urea is the analog of phenylthiourea, which has cyto-
toxic effect in MCF-7 cells by impeding EGFR and 
HER-2 (Li et al., 2010). Compared to hydroxyurea, N-
benzoyl-N-phenylthiourea has a stronger antitumor 
activity, according to an in vitro assay on T47D 
(Kesuma et al., 2020a; 2020b). In the previous study, it 
was shown that thiourea and its analogs have strong 
anticancer characteristics. In this study, N-
(phenylcarbamothioyl)-4-chloro-benzamide is synthe-
sized from phenylthiourea and 4-chloro-benzoyl chlo-
ride by employing modification method from nucleo-
philic substitution of Schotten-Baumann (Jensen, 
2007). In addition, the purity and its structure are 
examined by using IR, 1H-NMR, 13C-NMR, and mass 
spectroscopy (Clayden et al., 2012). Then, the com-
pound obtained will be analyzed in silico study, which 
includes molecular docking against checkpoint kinase 
I (PDB: 2YWP) (Fig. 1). molecular dynamics simula-
tion to evaluate the stability of the ligand-receptor 
interaction and pharmacokinetic prediction covering 
absorption, distribution, metabolism, excretion, and 
toxicity (ADMET).  

Afterward, cytotoxic activity is examined through 
in vitro assay by testing the microculture tetrazolium 
(MTT) technique on T47D cancer cells and Vero nor-
mal cells. This study aims to result in a product of the 
compound 4-Cl-PCTB as a candidate anticancer drug 
better than hydroxyurea. 

 

 



 

 

MATERIAL AND METHODS 

Synthesis procedure 

All reagents such as 4-chloro-benzoylchloride 
(Merck, Sigma-Aldrich), N-phenylthiourea (Merck, 
Sigma-Aldrich), THF (Merck, Sigma-Aldrich) and 
solvents such as ethyl acetate, n-hexane, chloroform, 
acetone were purchased from standard commercial 
suppliers from Merck, Sigma-Aldrich. The 4-CI-PCTB 
compound was synthesized by reacting N-phenyl-
thiourea and 4-chloro-benzoylchloride on tetrahydro-
furan (THF) and adding triethylamine which func-
tions as a catalyst, then performing reflux as well as 
monitoring the completion of the reaction by thin 
layer chromatography (TLC) until forming single 
spot. Next, THF was evaporated in a rotary evapora-
tor, and then recrystallization was done (Kesuma et 
al., 2022; 2023). The 4-CI-PCTB compound was identi-
fied by using IR spectroscopy (JASCO FT/IR-4200), 
1H-NMR, 13C-NMR (JEOL ECS-400 spectrophotome-
ter), and MS (HRMS-TOF spectra) (Clayden et al., 
2012; McMurry, 2011; Pavia et al., 2009) 

Compound purity test of synthesis result 

The compound was stated purely according to 
TLC if there was a single spot by applying three-
phase movement types of different polarity. Mobile 
phase: n-hexane: ethyl acetate = 3:2; chloroform: ace-
tone=3:2; n-hexane:chloroform:acetone = 5:4:1. Sta-
tionary phase: Silica gel Merck 60 GF-254. Spot detec-
tion: UV-254 nm. 

Purity test with determination of melting spot 

The compound was stated purely according to 
melting point value if its melting range <2°C. Tool: 
Electrothermal Melting Point Apparatus (Sybron-
Thermolyne-MP12615).  

Confirmation of synthesis compound result 
structure  

Infrared spectroscopy 

Samples (0.1-2 %) were mixed and crushed with 
KBr powder and made into pellets with KBr. Then, 
the spectrum of % transmission toward wave number 
(v) 400–4600 cm-1 was observed.  

Nuclear magnetic resonance spectroscopy 

The sample was dissolved in DMSO-D6, which 
contained tetramethyl silane (TMS), proton (1H-
NMR), and carbon (13C-NMR) resonance spectrum 
was observed. 

Mass spectroscopy 

The sample was put into a capillary pipe, and then 
a compound mass spectrum was made. The results of 
the structure fragmentation and position m/e of 
fragment ions were analyzed and identified (Pavia, 
2009). 

Molecular docking simulation 

Hydroxyurea and 4-chloro-N-(phenylcarbamo-
thioyl)benzamide (4-Cl-PCTB) were prepared as lig-
ands by drawing them in 2-dimensions in Chembio-
draw version 11. The 2-dimensional ligand was then 
converted into the 3-dimensional ligand in molecular 
operating environment (MOE) software. The 3-D lig-
and performs the most stable minimal energy calcula-
tion by means of the MMFF94x calculation, and the 
ligand is stored with the PDB file (Kesuma et al., 2023; 
Thomas, 1996). 

Checkpoint kinase 1 (Chk1) enzyme was obtained 
from the Protein Data Bank (PDB) with PDB: 2YWP, 
which was re-prepared with Molexus Ver.7 (Li et al., 
2006a). Checkpoint kinase 1 (Chk1) and its compari-
son ligand was re-docked to validate the Molexus 
Ver.7. Therefore, it could be used to dock hy-
droxyurea and 4-Cl-PCTB (Li et al., 2006a; 2006b; Pu-
tra et al., 2017). 

Molecular dynamics simulation 

Molecular dynamics simulations were conducted 
on three compounds: the native ligand, 4-Cl-PCTB, 
and hydroxyurea, using Desmond software for 10 ns 
simulation. The purpose of the molecular dynamics 
simulation was to study the stability of the interaction 
between the ligand and the checkpoint kinase I 
(2YWP) receptor. The simulation process employed 
the TIP4P model under normal pressure and tempera-
ture conditions (NPT). The MD simulation was run 
for 10 ns at 300 K and standard pressure (1.01325 bar) 
within a cubic water box with dimensions of 1 Å × 1 
Å × 1 Å and an NPT ensemble. Energy recordings 
were taken at intervals of 1.2 ps. The Nose-Hoover 
chain and Martyna-Tobias-Klein algorithms were 
used to maintain the temperature of all MD systems 
at 300 K and the pressure at 1.01325 bar. All well-
minimized and equilibrated systems were subjected 
to a 10-ns MD run in the NPT ensemble with periodic 
boundary conditions, using the OPLS 2005 force field 
parameters (Guo et al., 2010; Kumar et al., 2020; 
Murthy et al., 2018; Ruswanto et al., 2022) 

Pharmacokinetics / ADMET prediction 

To predict the pharmacokinetic profile of the com-
pound, we used SCFBio (http://www.scfbio-
iitd.res.in/software/drugdesign/lipinski.jsp), the 



 

 

pkCSM online application 
(https://biosig.lab.uq.edu.au/pkcsm/), and Swiss 
ADME (http://www.swissadme.ch/). To obtain pre-
dicted elimination/excretion data in the form of the 
elimination constant (k) and half-life (t1/2), we pro-
cessed the data obtained from pkCSM, specifically 
total clearance (Cl) and volume of distribution (Vd), 
to calculate the parameters k and t1/2 using the equa-
tions [1] (Shargel and Yu, 2019). 

To obtain the elimination rate constant (k), the 
value of Cl was divided by the Vd of the compound. 
Most drugs have a first-order elimination rate con-
stant, meaning that the half-life (t1/2) can be calculated 
using the following equation [2] (Shargel and Yu, 
2019). 

 

Cytotoxic activity in T47D and Vero cells 

Cell growth inhibitor test was done based on an in 
vitro assay using T47D cancer cells (ATCC HTB-133) 
and normal kidney cells using Vero cells (ATCC CRL-
1587). It was done to acknowledge the test compound 
cytotoxic activity and compound comparator of hy-
droxyurea (Campestre et al., 2006). The first step was 
done by planting all cell cultures in a 96-well plate 
and incubating it in a CO2 incubator for 24 hours. 
Then, the test compound and hydroxyurea were add-
ed to each culture with various concentrations and 
incubated again. Afterward, media in the cup were 
thrown and rinsed with 100 μL PBS. Next, 100 μL of 
0.5 mg/mL MTT reagent was added into the micro-
plate and then incubated for 4 hours. MTT reaction 
was stopped by adding 10% SDS 0.01 N HCl to each 
culture to dissolve the formazan crystal formed after 
being incubated. Next, the microplate was covered by 
using paper as well as incubated for 24 hours at 37°C 
degree, and its absorbance was read by applying an 
ELISA reader at 595 nm as well as calculating the 
living fraction (Kesuma et al., 2022). IC50 values from 
the compound tested, reference drugs, and normal 
cells were obtained by using Probit analysis. Vero 
cells were needed as normal cells to observe the selec-
tivity of the test compound and reference drug on 
T47D cells. This can be expressed as a selectivity in-
dex (SI). SI was calculated with the following formula 
[3] (Indrayanto et al., 2021). 

 

Statistical analysis 

In this research, synthesis, molecular docking, mo-
lecular dynamics simulation, anticancer in vitro as-
says, and cytotoxicity tests on normal cells were con-
ducted in triplicate (n = 3). The accuracy of the results 
was calculated based on the mean values, while preci-
sion was assessed using the standard deviation (SD). 
For IC50 and CC50, calculations were performed using 
IBM SPSS version 27 with the probit analysis method 
(p≤0.05). 

RESULTS AND DISCUSSION 

Synthesis of 4-CI-PCTB 

The synthesis of 4-CI-PCTB was done to react with 
N-phenylthiourea and 4-chloro-benzoylchloride in 
tetrahydrofuran (THF) and apply triethylamine as a 
catalyst. It resulted in a light yellow crystal (82 ± 2%) 
insoluble in water, and the melting point was 126-
127°C. The result of the identification of 4-Cl-PCTB is 
as follows: Light yellow crystal, yield 80%, m.p = 126-
127°C. 1H-NMR (DMSO-d6, 400 MHz). δ 7.24 (t, J = 
7,2 Hz, 1H, Ar-H); δ 7.39 (t, J = 7.2 Hz, 2H, Ar-H); δ 
7.58 (d, J = 8.4, 2H, Ar-H);  δ 7.65 (d, J = 7.2 Hz, 2H, 
Ar-H); δ 7.96 (d, J = 8.4 Hz, 2H, Ar-H); δ 11.63 (s, 1H, 
O=C-NH-C=S); δ 12.47 (s, 1H, S=C-NH-Ar). 13C-NMR 
(DMSO-d6, 100 MHz). δ 124.9 (2C, Ar); δ 126.9 (2C, 
Ar); δ 126.9 (1C, Ar); δ 129.1 (2C, Ar); δ 129.2 (2C, Ar); 
δ 131.2 (1C, Ar); δ 131.6 (1C, Ar); δ 138.5 (1C, Ar); δ 
167.8 (1C, C=O); δ 179.5 (1C, C=S). IR (KBr), v max 
(cm-1): 1667 (C=O amide); 1667 and 1482 (C=C aro-
matic); 3333 and 1593 (NH secondary strech amide); 
1092 and 831 (C=S). HRMS (m/z) C14H10N2OSCl: (M-
H) = 289.0204 and calc. mass = 289.0202. 

Hydroxyurea (Cytodox®; Hydrea®) has been used 
for the treatment of specific types of cancer over the 
past decade, including solid tumors, head and neck 
tumors, chronic myeloid leukemia, and acute lym-
phoblastic leukemia (Sweetman, 2009). One of the 
limitations of hydroxyurea is its hydrophilic         
(logP = -1.12), making it highly soluble but having 
limited penetration into small cell membranes. This 
deficiency has prompted researchers to introduce a 
benzyl moiety functional group to enhance lipophilic-
ity, enabling better penetration of cell membranes. 
One derivative of hydroxyurea, benzoylthiourea, has 
a logP =1.47. According to the Lipinski Rule of Five, 
compounds exhibit good solubility and permeability 
when their logP = 2-5 (Ku, 2008; Papich and Martinez, 
2015). 

 



 

 

 

 

 
Therefore, it is necessary to modify the chemical 

structure of benzoylthiourea by adding the benzyl 
moiety functional group through its reaction with 
benzoylchloride derivatives (Fig. 2). 

The compound 4-Cl-PCTB (4-chloro-N-(phenyl-
carbamothioyl)benzamide) is one of the derivatives of 
benzoylthiourea that can be synthesized using the 
Schotten-Baumann reaction method. The compound 
4-Cl-PCTB can be obtained by reacting phenylthiou-
rea with 4-chlorobenzoyl chloride in a free water sol-
vent, such as using THF. The nucleophilic attack by 
the free electron pair (-NH2) of phenylthiourea on the 
carbonyl carbon of 4-chlorobenzoyl chloride leads to 
an addition reaction followed by elimination, releas-
ing the Cl ion as a good leaving group. The overall 
reaction can be observed in Fig. 3. 

Molecular docking, molecular dynamics study, and 
ADMET prediction 

The redocking process was performed on check-
point kinase 1 (Chk) with PDB: 2YWP. Chk is a pro-
tein kinase that plays a crucial role in cell cycle con-
trol and the DNA damage response mechanism. 

There are two main types of Chk in mammalian cells: 
Chk1 and Chk2. Both kinases play vital roles in main-
taining genome integrity by preventing damaged cells 
from replicating and dividing further, as well as play-
ing a key role in inhibiting cancer cell growth (Li et 
al., 2006a; 2006b; Putra et al., 2017). 

The grid box binding site was set X = -3.88 Å; Y = 
8.78 Å; Z = -18.36 Å with a cavity surrounded by 29 
amino acids, they are Leu 15; Gly 16; Val 23; Ala 36; 
Lys 38; Lys 43; Lys 53; Lys 54; Glu 55; Lys 60; Val 68; 
Lys 69; Leu 84; Glu 85; Tyr 86; Cys 87; Ser 88; Gly 89; 
Gly 90; Glu 91; Asp 94; Asp 130; Lys 132; Leu 137; Lys 
145; Ser 147; Asp 148; Phe 149; Lys 166. The result of 
the redocking validation process, with an RMSD of 
0.58 Å, is shown in Fig. 4. These results indicate that 
the method is valid for the docking test of the tested 
compound, as the RMSD obtained is less than 2 Å 
(Putra et al., 2017; Sulistyowaty et al., 2020). The 
RMSD value shows the alignment of the ligand coor-
dinates from the crystallographic results compared to 
the re-docked native ligand coordinates, with an 
RMSD of 0.58 Å, which meets the docking process 
criteria (Fig. 4). 



 

 

The docking results provided a plant score, which 
reflects the predicted interaction between drug-
receptor. A lower plant score indicates a higher com-
patibility between the ligand and receptor, suggesting 
stronger interaction. The docking data can also be 
visualized and analyzed to illustrate the ligand-
receptor bond interactions, including hydrogen 
bonds, hydrophobic interactions, and electronic inter-
actions, as shown in Table 1 and Fig. 5. 

The molecular docking results were further sup-
ported by the molecular dynamics simulation, which 
was run from 0 to 10 ns. The native ligand and 4-Cl-
PCTB compounds exhibited good bond stability, as 
they remained within the active site of checkpoint 
kinase 1, while the hydroxyurea compound did not 
show stable bonding, as it exited the active site of 
checkpoint kinase 1, as shown by the protein-ligand 
RMSD results in Fig. 6. 

 

 



 

 

 
 

 
The RMSD graph for the native ligand from 0-10 

ns remained below the protein RMSD graph, indicat-
ing stable ligand-receptor interaction, proving that the 
compound stayed within the active binding site of 
checkpoint kinase 1. Similarly, the 4-Cl-PCTB RMSD 
graph from 0-10 ns also remained below the protein 
RMSD graph. However, the RMSD graph for the hy-
droxyurea ligand from 0-10 ns was above the protein 
RMSD graph, demonstrating that hydroxyurea did 
not exhibit stable bonding with checkpoint kinase 1 
and exited the active site. 

This was further supported by the protein-ligand 
interaction contacts (Fig. 7), where both the native 
ligand and 4-Cl-PCTB showed similar interactions to 
the molecular docking results, including strong hy-
drogen bonds with the amino acid Cys 87. In contrast, 
hydroxyurea only exhibited weak hydrogen bond 
interactions with Cys 87, differing from the molecular 
docking results. 

Absorption prediction 

Based on absorption predictions using the SCFBio 
online tool (http://www.scfbio-
iitd.res.in/software/drugdesign/lipinski.jsp), the 
native ligand, 4-Cl-PCTB, and hydroxyurea met the 
criteria of Lipinski's Rule of Five, which includes mo-
lecular weight (MW) ≤500, molar refractivity (MR) 40-
130 Å, hydrogen bond acceptors (HBA) ≤10, and hy-
drogen bond donors (HBD) ≤5. Therefore, all the 
compounds are predicted to be well-absorbed 
through the gastrointestinal tract (GIT) (Jayaram et 
al., 2013; Lipinski, 2004). Hydroxyurea also has an 
oral tablet form, as it meets the Lipinski’s Rule of Five 
criteria (Samineni et al., 2022; Sweetman, 2009). 

Permeability prediction 

The native ligand and hydroxyurea are predicted 
to have low permeability in the GIT, as both com-
pounds have Caco-2 permeability values of <8.10⁻⁶ 
cm/s. Meanwhile, 4-Cl-PCTB is classified as having 



 

 

high permeability, with a Caco-2 permeability value 
of >8.10⁻⁶ cm/s. Caco-2 cell lines, derived from hu-
man epithelial colorectal adenocarcinoma cells, con-
sist of a monolayer often used as an in vitro model of 
human intestinal mucosa for predicting oral drug 
absorption. Based on water solubility, the native lig-
and is predicted to be freely soluble, as its log S value 
falls within the range of -2 to 0. Hydroxyurea is classi-
fied as very soluble, with a log S value >0. Mean-
while, 4-Cl-PCTB is classified as sparingly soluble, 
with a log S value in the range of -5 to -4 (Ku, 2008; 
Putra et al., 2024). 

Biopharmaceutical classification system (BCS) 
prediction 

Based on the BCS, hydroxyurea and the native lig-
and are categorized as BCS Class III, characterized by 
low permeability and high solubility. Meanwhile, 4-
Cl-PCTB is classified as BCS Class I, characterized by 
high permeability and high solubility. BCS Classes I 
and III are considered suitable for oral drug formula-
tions, as they can dissolve and effectively penetrate 
the GIT membrane (Ku, 2008; Papich and Martinez, 
2015; Putra et al., 2024). 

 

 
 



 

 

 
Distribution and blood-brain barrier (BBB) 
prediction 

The distribution prediction indicates that all three 
compounds are classified as drugs with low volume 
distribution (Vd <0.71 L/kg), meaning they have 
higher concentrations in the plasma than in the tis-
sues (Pires et al., 2015). The three compounds are also 
predicted to be unable to cross the BBB, as they have 
Log BB values <0.3. The BBB is a protective layer in 
the brain that prevents chemicals from easily reaching 
the brain's nerve cells. Drugs are predicted to easily 
cross the BBB if their Log BB is >0.3. Compounds that 
can penetrate the BBB can affect the central nervous 
system and patient consciousness. Some drugs are 
designed to penetrate the BBB, such as antibiotics for 
meningitis, Parkinson's drugs, and general anesthet-
ics. The compound in this study is designed for breast 
cancer treatment, so it is not expected to cross the BBB 
(Pires et al., 2015). 

Prediction of metabolism 

The metabolism inhibition prediction suggests that 
the native ligand and hydroxyurea do not inhibit any 
drug-metabolizing enzymes, indicating minimal 
drug-drug interaction in the metabolic phase. How-
ever, 4-Cl-PCTB inhibits CYP1A2 and CYP2C19 en-
zymes. While these two CYP enzymes play a minor 
role in drug metabolism compared to CYP2D6 and 
CYP3A4 (which metabolize nearly 90% of drugs), 
certain medications require attention due to inhibition 
of CYP2C19 (e.g., diazepam, phenytoin, topiramate) 
and CYP1A2 (e.g., acetaminophen, clozapine, 
haloperidol, theophylline, TCAs) (Trevor et al., 2015). 

Total clearance and half-life prediction 

Total clearance represents the rate at which the 
body clears a drug, combining hepatic clearance (liver 
metabolism and biliary clearance) and renal clearance 
(Shargel and Yu, 2019). Total clearance is directly 
proportional to Vd and the elimination constant (k), 
and can be formulated as Cl = Vd.k (Shargel and Yu, 
2019). Therefore, the value of k is directly proportion-
al to Cl and inversely proportional to Vd. A larger k-
value results in a shorter half-life (t½), meaning the 

compound remains in the body longer before excre-
tion. The native ligand and hydroxyurea have half-
lives (t½) of less than 1 hour, falling into the ultra-
short half-life category. In contrast, 4-Cl-PCTB has a 
half-life (t½) of 3 hours, placing it in the short half-life 
category (1-4 hours). 

Toxicity prediction 

According to toxicity predictions, neither 4-Cl-
PCTB nor hydroxyurea were hepatotoxic, while the 
native ligand was hepatotoxic. Based on oral rat acute 
toxicity (ORAT), 4-Cl-PCTB has an LD50 of 2.25 
mol/kg, making it the most toxic compound among 
the tested compounds. Overall, the pharmacokinetic 
or ADMET prediction results for the three com-
pounds, generated using the pkCSM and SIB online 
software, are summarized in Table 2. 

In vitro cytotoxic activities 

The value of test compound IC50 and hydroxyurea 
toward T47D cancer cells can be seen in Table 3 and 
Fig. 8. The addition of the 4-chlorobenzoyl group 
leads to an increase in the lipophilic parameter, spe-
cifically the Log P value. Based on calculations using 
various applications, the Log P value of the com-
pound 4-Cl-PCTB ranges from 3.54 to 4.31, while the 
Log P value of hydroxyurea is -1.12. The Log P value 
of the 4-Cl-PCTB compound meets the Lipinski Rule 
of Five, indicating good solubility and permeability. 
This aligns with the in vitro anticancer testing against 
the human breast cancer cell line T47D, showing 
higher potential compared to hydroxyurea (Table 3). 
The selectivity index (SI) value of the 4-Cl-PCTB 
compound is also greater than that of hydroxyurea, 
which implies it is safer compared to the standard 
drug, hydroxyurea (Indrayanto et al., 2021). 

CONCLUSION 

Based on in silico studies, including molecular 
docking, molecular dynamics, pharmacokinetics pre-
dictions, and in vitro assays, the 4-Cl-PCTB compound 
exhibits better anticancer activity against T47D breast 
cancer cells compared to the reference drug (hy-
droxyurea). 
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from a journal citing article to articles published by the
same journal.
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external citation per document (i.e. journal self-citations
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total number of citable documents published over the past
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journal (Journal of Pharmacy and Pharmacognosy Research) into the Pharmacy category. I have
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Hopefully, you can answer me if this is the appropriate way to make such a request.
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Best regards.

Gabino Garrido,

editor-in-chief
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Dear Gabino,

Thank you for contacting us.

SJR is a portal with scientometric indicators of journals indexed in Scopus. All the

metadata (Title, ISSN, Publisher, Category, etc.) have been provided by Scopus /Elsevier

and SCImago doesn´t have the authority over these data which are property of Scopus/

Elsevier. SCImago is not allowed to do any changes of the metadata unless Scopus

authorizes it expressly. SCImago has a signed agreement that limits our performance to

the generation of scientometric indicators derived from the metadata sent in the last

update. Keep also in mind that the SJR is a static image (the update is made only one

time per year) of a database (Scopus) which is changing every day.

Therefore, we suggest you contact Scopus support regarding this matter here:

https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/
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