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ABSTRACT 
Current breast cancer therapy does not always work optimally, and cases of resistance have been reported. Therefore, 
it is imperative to develop new effective drugs with minimal side effects through predictions of the epidermal growth 
factor receptor (EGFR) signalling pathway inhibition. Among chemicals with the potential as anticancer candidates 
for breast cancer are phenylthiourea derivatives. In this study, two phenylthiourea derivatives were synthesized: N-
(4-methoxy)-benzoyl-N'-phenylthiourea and N-(4-trifluoromethyl)-benzoyl-N'-phenylthiourea. These compounds 
were docked with the EGFR receptor (code: 1M17.pdb) to predict their cytotoxic activity in silico using AutoDock 
tools. Furthermore, the microculture tetrazolium technique (MTT) was used to investigate in vitro cytotoxicity against 
MCF-7 cells. The in silico test revealed that the compounds N-(4-trifluoromethyl)-benzoyl-N'-phenylthiourea and N-
(4-methoxy)-benzoyl-N'-phenylthiourea had a binding score of -8.2 and -7.3 kcal/mol, respectively, and the in vitro 
cytotoxic activity testing showed IC50 values of 0.37 mM and 0.38 mM, demonstrating significant EGFR inhibitory 
activity in MCF-7 cells. Therefore, it can be concluded that N-(4-trifluoromethyl)-benzoyl-N'-phenylthiourea has 
better cytotoxic activity than N-(4-methoxy)-benzoyl-N'-phenylthiourea.  
Keywords: Molecular Docking, Cytotoxic Activity, Breast Cancer, Phenylthiourea. 
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INTRODUCTION 
Breast cancer is the most prevalent cancer in the world, which, together with lung cancer and colorectal 
cancer, is among the top five leading causes of cancer-related mortality.1 The increasing number of new 
breast cancer cases is a health problem that needs immediate attention. Breast cancer treatment is generally 
a combination of radiotherapy, surgery, and chemotherapy. Therapy options depend on the cancer stage: 
radiotherapy and surgery for early-stage cancers and chemotherapy for advanced cancers. However, 
because drug options and undesirable side effects are known limiting factors of chemotherapy2,3, it is 
thereby necessary to develop novel chemotherapy drugs with higher anticancer activity and minimal side 
effects. The development of anticancer drugs is currently towards growth factor receptor (GFR)-targeted 
therapy. Epidermal growth factor receptor (EGFR)/HER1 plays an essential role in delivering signals 
needed in cell proliferation. Changes in the EGFR regulatory system and a mutation in the EGFR gene can 
cause overexpression of EGFR, resulting in uncontrolled cell growth, as seen in several types of cancer, 
including breast cancer.4,5 EGFR overexpression in approximately 40% of breast cancer patients correlates 
with a poor clinical prognosis.6 Chemotherapeutic agents that have been developed for breast cancer therapy 
include thiourea and phenylthiourea derivatives. After synthesizing several phenylthiourea derivatives, Li 
discovered that N-(5-Chloro-2-hydroxybenzyl)-N-(4hydroxybenzyll)-N'-phenylthiourea inhibits the 
enzymatic activity of EGFR (IC50 = 0.08 mM) and HER-2 (IC50 =0.35 mM). In addition, these compounds 
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can inhibit the proliferation of MCF-7 cells.7 In a different study, Huang synthesized thiourea-derived 
compounds and observed their cytotoxic activity against the NCl-H460, A549, HepG3, and SKOV3 cell 
lines. The results indicated that thiourea-derived compounds have greater anticancer activity than 5-
fluorouracil.8 In this study, two phenylthiourea derivatives were synthesized, namely N-(4-methoxy)-
benzoyl-N'-phenylthiourea (4-OCH3-BPTU) and N-(4-trifluoromethyl)-benzoyl-N'-phenylthiourea (4-CF3-
BPTU). Before the synthesis, their cytotoxic activity was predicted in silico (molecular docking) using the 
AutoDock Vina 1.2.program. The phenylthiourea derivatives were docked with EGFR (PDB: 1M17) with 
the erlotinib as the original ligand.9 A smaller Binding Score (BS) obtained from the molecular docking 
indicates lower binding energy of the docked compounds, which means that the ligand-receptor bonds are 
more stable and produce greater activity.10 Infrared (IR), 1H-NMR, 13C-NMR, and mass spectrometers were 
used to identify the two synthesized compounds.11,12,13 To determine the in vitro cytotoxic activity of the 
two compounds against MCF-7 cells, the microculture tetrazolium technique (MTT) was used.14,15 The IC50 
values derived from this process were then compared with those of hydroxyurea (HU, the simplest 
compound first synthesized from urea) and erlotinib. Here, erlotinib was selected as a comparison 
compound because it has been used clinically to stop the growth of cancer cells. In addition, the selectivity 
of the synthesized compounds for cancer cells was observed using normal cells, namely Vero cells. This 
study was designed to obtain new compounds derived from phenylthiourea as anticancer candidates for 
breast cancer by predicting whether or not and to what extent they inhibited EGFR signalling.  
                                      

EXPERIMENTAL 
Molecular Docking 
MarvinSketch v. 19.17.0 was used to draw the chemical structures of 4-OCH3-BPTU and 4-CF3-BPTU. 
Afterward, Avogadro v. 1.2.0 was used to convert the derived 2D sketches into 3D form for docking. 
Finally, the geometric structures of both compounds were optimized using the Merck molecular force field 
(MMFF94) and then stored in mol2 file format.  
 

Prediction of In Silico Cytotoxic Activity 
The compounds, 4-OCH3-BPTU and 4-CF3-BPTU, were docked with EGFR receptor (PDB: 1M17) in the 
AutoDock Vina 1.2.0 program to predict the in silico cytotoxicity activity. Furthermore, the binding scores 
generated by the docking were observed for any similarity with those of HU and erlotinib for comparison.  
 

Synthesis 
N-phenylthiourea was reacted with triethylamine (TEA) and 4-methoxy or 4-trifluorobenzoyl chloride in 
tetrahydrofuran (THF). In a water bath, the mixture was refluxed, then the sample was applied on thin-layer 
chromatography (TLC) plate. TLC was performed every hour until a spot appeared on the plate. This 
process was followed by THF evaporation and then recrystallization16 IR, 1H-NMR, 13C-NMR, and HRMS 
spectroscopy techniques were used to identify the structure of the synthesized compound.11,12 
 

Cytotoxic Activity against MCF-7 Cells 
Cultures of MCF-7 breast cancer cells and normal cells, i.e., Vero cells, were grown on 96-well plates for 
a 24-hour incubation in a CO2 incubator. Afterward, various concentrations of the test compounds, HU and 
erlotinib were added to the 96-well plates. A culture medium that did not contain MCF-7 and Vero cells 
was used as a control. The microplate to which the test compounds, HU and erlotinib were added was then 
re-incubated for 24 hours. The next step was inverting the microplate at 180°C to remove the media in the 
wells and washing each well with 100 µL of PBS; in this process, the PBS was discarded. Then, the 
microplate was added with the MTT reagent (100 µL, 0.5 mg/mL) and incubated for 4 hours. Following 
the incubation was the addition of 100 µL of 10% SDS in 0.01 n HCl into each well to dissolve the formed 
formazan crystals, stopping the MTT reaction. After wrapping the microplate in a paper, it was incubated 
at 37°C for 24 hours; finally, the absorbance was measured and read at 595 nm using an ELISA reader and 
the surviving fraction was calculated.17,18 Probit analysis was used to determine the IC50 values of the two 
synthesized compounds, HU and erlotinib for MCF-7 cells and Vero cells.14 The selectivity of the 
synthesized compounds for cancer cells was calculated as a ratio of the IC50 for normal cells to the IC50 for 
cancer cells.  
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RESULTS AND DISCUSSION 
In Silico Cytotoxic Activity 
Table-1 shows the in silico test outcome of the compounds 4-OCH3-BPTU, 4-CF3-BPTU, HU, and 
erlotinib. The method validation obtained a root-mean-square deviation (RMSD) value of 1.02 A0, which 
meets the validation requirements21. As seen in Table-1, 4-OCH3-BPTU (-7.3 kcal/mol) and 4-CF3-BPTU 
(-8.2 kcal/mol) had a lower binding score (BS) than HU (-3.8 Kcal/mol). Compared with erlotinib (-7.5 
kcal/mol), 4-CF3-BPTU had a lower BS, while 4-OCH3-BPTU had a slightly higher BS. The -OCH3 group 
at the para position has low lipophilic and electronic properties but can substantially boost electrons; thus, 
adding the -OCH3 group results in BS that is only slightly higher than or almost similar to erlotinib but 
smaller than HU. On the contrary, the –CF3 group at the para position has high lipophilic and electronic 
properties and high electron-withdrawing capabilities. Therefore, with the addition of the –CF3 group, the 
resultant in silico cytotoxic activity was proven greater than the compound added with the -OCH3 group. 
 

Table-1: In Silico Test Results: Binding Scores and Interaction Binding of 4-OCH3-BPTU, 4-CF3-BPTU, HU, and 
Erlotinib 

Substituents Binding Scores 
(kcal/mol) 

Interaction Binding 

1M17  
(Ligand: AQ4) 

-7.5   

 

Erlotinib -7.5 

 

Hydroxyurea 
(HU) 

-3.8 

 

4-CF3-BPTU -8.2 

 

4-OCH3-BPTU -7.3 

 

 

Synthesis 
The compounds 4-OCH3-BPTU and 4-CF3-BPTU were synthesized from 4-methoxy and 4-
trifluorobenzoyl chloride with N-phenylthiourea, producing shiny white, water-insoluble crystals. Figure-
1 shows the structure of the synthesized compounds, with the details presented in Table-2. 
 
In vitro Cytotoxic Activity  
As presented in Table3, the compounds 4-OCH3-BPTU and 4-CF3-BPTU had an IC50 value of 0.38 and 
0.37 mM, respectively, indicating higher cytotoxic activities than HU (IC50 = 9.76 mM) and erlotinib (IC50 
= 0.92 mM). The table also shows that 4-CF3-BPTU had a slightly lower IC50 value than 4-OCH3-BPTU, 
which means that the former has a higher cytotoxic activity than the latter. This result also corresponds to 
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the in silico activity prediction in which 4-CF3-BPTU was found to have a smaller BS than 4-OCH3-BPTU. 
Based on the physicochemical quality, the –CF3 group at the para position has high lipophilic and electronic 
properties, allowing it to penetrate the cancer cell membrane. For these reasons, it is predicted to inhibit the 
phosphorylation of EGFR in the intracellular domain, resulting in the inhibition of intracellular signalling, 
which is involved in cell proliferation. 

 
Fig.-1: Structures of 4-OCH3-BPTU (a) and 4-CF3-BPTU (b) 

 

Table-2: Characterization of N-(4-methoxy)-benzoyl-N’-phenylthiourea (4-OCH3-BPTU) and N-(4-
trifluoromethyl)-benzoyl-N’-phenylthiourea (4-CF3-BPTU) 

 
 

Table-3: IC50 Values of the Test and Comparison Compounds for MCF-7 and Vero Cells and Their Selectivity Index 
Values 

 
 
 
 
 
 
 
 

Characteristics 
and Methods 

N-(4-methoxy)-benzoyl-N’-phenylthiourea 
(4-OCH3-BPTU) 

N-(4-trifluoromethyl)-benzoyl-N’-
phenylthiourea (4-CF3-BPTU) 

Appearance White crystal White crystal 
Yield (%) 70 67 
m.p. (ºC) 108–109 125–126 
1H-NMR 

(DMSO-d6, 
500 MHz) 

δ 3.90 (s, 3H, OCH3); 
δ 7.02 (d, J=8.9 Hz, 2H, Ar-H); 
δ 7.29 (t, J=7.6 Hz, 1H, Ar-H); 
δ 7.43 (t, J=7.6 Hz, 2H, Ar-H); 
δ 7.72 (d, J=7.6 Hz, 2H, Ar-H); 
δ 7.88 (d, J=8.9 Hz, 2H, Ar-H); 
δ 9.07 (s, 1H,O=C-NH-C=S); 
δ 12.68 (s, 1H,S=C-NH-Ar). 

δ 7.31 (t, J=7.8 Hz, 2H, Ar-H); 
δ 7.43 (t, J=7.8 Hz, 1H, Ar-H); 
δ 7.70 (d, J=8.0 Hz, 2H, Ar-H); 
δ 7.81 (d, J=7.8 Hz, 2H, Ar-H); 
δ 8.02 (d, J=8.0 Hz, 2H, Ar-H); 
δ 9.19 (s, 1H,O=C-NH-C=S); 
δ 12.45 (s, 1H,S=C-NH-Ar). 

 

13C-NMR 
(DMSO-d6, 
125 MHz) 

δ 55.8 (1C, OCH3); δ 114.6 (2C, Ar); 
δ 123.6 (2C, Ar); δ 124.3 (1C, Ar); 
δ 127.0 (2C, Ar); δ 129.0 (1C, Ar); 
δ 129.8 (2C, Ar); δ 137.8 (1C, Ar); 

δ 164.2 (1C, Ar); δ 166.5 (1C, C=O); 
δ 178.7 (1C, C=S). 

δ 124.4 (1C, CF3); δ 126.4 (2C, Ar); 
δ 126.4 (2C, Ar); δ 127.3 (2C, Ar); 
δ 128.2 (1C, Ar); δ 129.1 (2C, Ar); 
δ 135.1 (1C, Ar); δ 135.4 (1C, Ar); 

δ 137.5 (1C, Ar); δ 165.8 (1C, C=O); 
δ 178.1 (1C, C=S). 

IR (KBr),  
νmax (cm-1) 

1661 (C=O amide); 
1593 and 1505 (C=C aromatic); 

3300 and 1593 (NH stretch secondary 
amides); 1075 and 805 (C=S). 

1671 (C=O amide); 
1600 and 1497 (C=C aromatic); 

3269 and 1600 (NH stretch secondary 
amides); 1082 and 838 (C=S). 

HRMS (m/z)   C15H13N2O2S: (M-H)- = 285.0692 C15H10N2OSF3: (M-H)- = 323.0472 
Calc. Mass  285.0698 323.0466 

Compounds 
IC50 (mM) 

MCF-7 Cells 
IC50 (mM) 
Vero Cells 

Selectivity Index 
(SI) 

4-OCH3-BPTU 0.38 22.59 59.45 
4-CF3-BPTU 0.37 37.28 100.76 

HU 9.76 -  
Erlotinib 0.92 -  

(a) (b) 
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In addition to cytotoxic activity, the test compounds were examined on their selectivity for MCF-7 cancer 
cells using Vero cells (normal cells). A Selectivity Index (SI) is a selectivity parameter that measures the 
safety of a drug. SI was calculated using the formula below: 

 
Based on Table-3, the compounds 4-OCH3-BPTU and 4-CF3-BPTU each had an SI value of 59.45 and 
100.76, indicating high selectivity for MCF-7 cancer cells (SI > 2).20,21 Also, 4-CF3-BPTU had a higher SI 
value or, thus, better selectivity than 4-OCH3-BPTU. Nevertheless, according to the SI values, the two test 
compounds can kill cancer cells with little or no impact on normal cells. 
 

CONCLUSION 
The test compounds 4-CF3-BPTU and 4-OCH3-BPTU generally exhibit higher in silico and in vitro 
cytotoxic activity than hydroxyurea (HU) and erlotinib, except 4-OCH3-BPTU which has lower in silico 
cytotoxic activity than erlotinib. Overall, 4-CF3-BPTU has a higher cytotoxic activity than 4-OCH3-BPTU 
both in silico and in vitro. 
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ADSORPTIVE MICELLAR FLOCCULATION AND CLOUD POINT EXTRACTION AS PRE-CONCENTRATION METHODS FOR THE

DETERMINATION OF PHENOSAFRANINE DYE IN AQUEOUS SOLUTIONS

— K. Arunakumari, P. Shyamala, SK. Ameerkhan and D. B. N. S. Varma



APPROACHES, CHALLENGES, AND PROSPECTS OF LIFE CYCLE ASSESSMENT APPLIED IN NANO BIOREMEDIATION OF

CONTAMINATED SITES

— G. Pandey, S. Bajpai, S. Tripathi, Reeta Chauhan and Pratima Sharma



COMBINATION OF COCONUT COIR AND BENTONITE AS A BIOSORBENT FOR REMOVAL OF LEAD (Pb) IN WASTEWATER

— I. P. Bako, M. Iqbal, S. Muchtar and Mariana



COMPUTATIONAL EXAMINATION OF FLAVONOID COMPOUNDS: UTILIZATION OF MOLECULAR SIMULATION TO

DISCOVER DRUG CANDIDATES FOR COVID-19

— Ra� Firdaus Wisnumurti , Solmaz Aslanzadeh and Arli Aditya Parikesit



THE EFFECT OF CALCINATION TEMPERATURE ON SILICAALUMINA CHARACTER FROM LAPINDO MUD EXTRACT BY

TEMPLATE CATFISH BONES GELATIN

— R. Nuryanto, D.S. Widodo, A. Suseno, W. Trisunaryanti and Triyono



ADSORPTIVE REMOVAL OF HEXAVALENT CHROMIUM USING RESPONSE SURFACE METHODOLOGY AND ARTIFICIAL

NEURAL NETWORK

— P. Roy



INVESTIGATION OF ENHANCING THE PERFORMANCE AND DEPOSITION CHARACTERISTICS OF COPPER (II) METHANE

SULPHONATE SALT COMPLEXED WITH DMANNITOL BATH

— S. Jothilakshmi, S. Rekha, A. Alvin Kalicharan and R. Ranjani



BIO-MICROBEADS FROM BACTERIAL CELLULOSE INCORPORATED WITH ANTIMICROBIAL OF CHITOSAN AND MORINGA

LEAVES FLAVONOID

— S. Silviana, V. F. Giraldi, L. A. Purnomo, A. N. Saâ€™adah and F. Dalanta



BIOCATALYTIC EFFECT OF Simarouba glauca LEAF PHYTOCHEMICALS ON BIOLOGICALLY ACTIVE SILVER

NANOPARTICLES YIELD AND ABTS ANTIOXIDANT ACTIVITY: GREEN SYNTHESIS

— D. Sivaselvi, N. Vijayakumar, R. Jayaprakash, V. Amalan, R. Rajeswari and M. Reddi Nagesh



POTENTIAL OF Navicula salinicola EXTRACT, A MICROALGAE FROM MALUKU ISLANDS, AS AN ANTIINFLAMMATORY

AGENT USING THE HUMAN RED BLOOD CELLS (HRBC) METHOD

— D. Kurnia, Idar, V. J. Angraeni, I. Mus�roh , R. Hendriani , A. Asnawi and Z. Nurachman



MOLECULAR DOCKING STUDY, ANTIOXIDANT ACTIVITY, PROXIMATE CONTENT, AND TOTAL PHENOL OF Lemna

perpusilla Torr. GROWN IN SUMEDANG, WEST JAVA, INDONESIA

— Y. Andriani, Y. Mulyani, Iskandar, S. Megantar and J. Levita



DFT STUDY ON THE CONFORMATIONAL CHANGE IN π-π STACKING INTERACTION OF NAPHTHALENE, α - NAPHTHOL

AND β-NAPHTHOL SYSTEMS

— Ibrahim Ali, Benzir Ahmed, Mrinal J Bezbaruah, Pratyashee Barukial, Madhab Upadhyaya, and Bipul Bezbaruah



COBALT(II) AND NICKEL(II) COMPLEXES OF A SCHIFF BASE: SYNTHESIS, CHARACTERISATION AND ANTIMICROBIAL

INVESTIGATIONS

— Jesna K. Sebastian , M. K. Muraleedharan Nair and Sreesha Sasi



ACTIVATION OF ZINC-PHOSPHATE WITH SILVER FOR ENHANCED ANTIMICROBIAL ACTIVITY

— A.L. Arunachalam, P.S. Raghavan, S. Induja and V. Parthasarathy



Archive Issue http://rasayanjournal.co.in/archiveissue.php?issueid=64

5 of 11 6/29/2022, 10:41 AM

http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/
http://rasayanjournal.co.in/archiveissue.php?issueid=64#/


PHYTOCHEMICAL AND ANTIOXIDANT ACTIVITY OF SOURSOP (Annona muricata L.) LEAVES KOMBUCHA ENRICHED

WITH GALACTOMANNAN FROM ENDOSPERM OF Arenga pinnata

— A.Candra, B.E. Prasetyo, J.B. Tarigan, E. Zaidar and A. Hasibuan



EFFECT OF GOLD MODIFICATION ON THE PROPERTIES AND PHOTOACTIVITY OF Fe3O4/SiO2/TiO2 IN THE

DEGRADATION OF NITROBENZENE

— K. Mauludi, N. Nuryono, R. Roto, M.I.D. Mardjan and E.S. Kunarti



INTEGRATED EXTRACTION BY PERCOLATION, DISTILLATION, AND SOXHLET EXTRACTION TO SEPARATE BIOACTIVE AND

BIOENERGY COMPOUNDS FROM SPENT COFFEE GROUND

— Askal Maimulyanti and Anton Restu Prihadi



NEW DECAHYDROACRIDINE-1,8-DIONES DERIVED FROM 3-AMINOCYCLOHEX-2-EN-1-ONE: SYNTHESIS,

CHARACTERIZATION, ANTIOXIDANT, In-vitro, AND In-silico ANTI-INFLAMMATORY ACTIVITY

— I. P. Sari, H. Hariyanti, A. Yanuar and H. Hayun



CHARACTERIZATION OF NANOPARTICLES FROM Polymesoda Erosa CLAMSHELL POWDER FOR MATERIAL APPLICATION

— J. Cahyadi, M. Lubis, M.H.S Ginting and G.E. Ayu



CHEMICAL NUTRIENT CONTENT OF SARGASSUM LIQUID FERTILIZER PRODUCED FROM SHIPHON-CONNECTED

DECOMPOSERS

— Nurhayati, F. Huslina and A.P. Asmara



In-silico SCREENING OF FLAVONOIDS AS AgrA INHIBITORS BY MOLECULAR DOCKING, NORMAL MODE ANALYSIS, AND

ADMET STUDY

— Hriday Kumar Basak, Uttam Paswan, Sujoy Karmakar and AbhikChatterjee



DESIGNING AND VIRTUAL SCREENING OF QUINAZOLINONE ANALOGUES AS POTENTIAL PHARMACOPHORES FOR

ANTITUBERCULAR ACTIVITY

— Susmita Dhar, Samaresh Datta and Soumya Ranjan Pradhan



INVESTIGATION OF THE CONVERSION PROCESS OF CALCIUM CHLORIDE OF SODA PRODUCTION DISTILLER LIQUID IN

THE PRESENCE OF MIRABILITE AND THENARDITE

— A.A. Anarbayev, G.M. Ormanova, B.N. Kabylbekova, B. Kh. Kucharov, and M. B. Kenzhekhanova



ANTIBACTERIAL PEPTIDE FROM SOLID PHASE EXTRACTION (SPE) FRACTIONATION ON TRYPSIN HYDROLYSIS OF

JATROPHA (Ricinus communis) SEED PROTEIN ACID EXTRACT

— D. R. Atmawati, Z. Andriana, R. T. Swasono and T. J. Raharjo



DEVELOPMENT OF MOLECULARLY IMPRINTED POLYMER MICROSPHERES MADE BY SURFACE IMPRINTING FOR

PURIFICATION OF ANDROGRAPHOLIDE

— W. Winingsih, S. Ibrahim and S. Damayanti



INVESTIGATION OF TOTAL PHENOLIC CONTENT, FLAVONOID CONTENT, AND HEMOSTATIC ACTIVITY OF BEETROOT (Beta

vulgaris. L) EXTRACT IN HEPARININDUCED THROMBOCYTOPENIA RAT

— S.E. Nugraha, E. Suwarso, Yuandani and R.A. Syahputra



STUDIES ON GLASS FIBRE REINFORCEMENT OF COMMERCIAL VINYL ESTER/FURAN RESIN HYBRID MATRIX RESIN

SYSTEM

— Priyanka Bhargava, H.C. Kataria, and Sandesh Kumar Jain



STATISTICAL OPTIMIZATION OF PROCESS PARAMETERS FOR HYDROGEN PRODUCTION IN Halobacterium salinarium

IMMOBILIZED WITH CALCIUM ALGINATE AND Escherichia coli

— Brijesh, R.R. Sivakiran and Jagadish H. Patil
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GREEN SYNTHESIS OF CHROMIUM OXIDE NANOPARTICLES USING CHROMIUM (III) COMPLEX AS A SINGLE ROUTE

PRECURSOR: ANTI-OXIDANT ACTIVITY

— Richa Kothari and Anjali Soni
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PREPARATION AND CHARACTERIZATION OF CHITOSAN FROM GOLDFISH SCALES FOR ANTI-DANDRUFF SHAMPOO

— Eldi Firmansyah, Rini Hardiyanti, Artha Klara Samosir, Minanda Payungta Beru Sitepu and Nurmiahayati Boru Siagian


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DERIVATIVES AGAINST BREAST CANCER

— Bala Narsimha Dhoddi, Ravi Kurapati, Govardhan Reddy Kundur, Sampath Bitla, Balaswamy Puligilla, and Jalapathi Pochampally
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— A. Asnawi, L.O. Aman, Nursamsiar, A. Yuliantini, and E. Febrina



THE MOLECULAR APPROACH OF NATURAL PRODUCTS AS PANCREATIC CANCER TREATMENT: A REVIEW

— M. F. Lubis, P. A. Z. Hasibuan, U. Harahap, D. Satria, H. Syahputra, M. Muhammad and R. Astyka



Papuacerdrus papuana (f. Muell) h.l.li., A NEW SOURCE FOR TWO BIOACTIVE DITERPENES: FERRUGINOL AND

transCOMMUNIC ACID THAT VIRTUALLY ACTIVE AGAINST SARS-COV-2

— A. Agusta, D. Wulansari, Praptiwi, A. Fathoni, L. Oktavia and A.P. Keim
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QUANTITATIVE ANALYSIS OF AMLODIPINE BESYLATE AND VALSARTAN IN TABLET DOSAGE FORM BY ABSORPTION

FACTOR SPECTROPHOTOMETRY METHOD

— S. M. Sinaga, N.N. Pertiwi and Muchlisyam



SYNTHESIS AND CHARACTERISATION OF SOME Pb(II) MACROCYCLIC COMPLEXES

— Arpit Srivastava, Ashish Rajak, Ramakant, Subhash Chandra Shrivastava, Rafat Saba and Shekhar Srivastava
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NEW METHOD DEVELOPMENT AND VALIDATION FOR HYDRAZINE IN PANTOPRAZOLE SODIUM SESQUIHYDRATE USING
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— SudharshanaCharyulu S., T. Krishnamohan, N. Sundara Rao, V.V.K.P.L.N.Murty, Y.L.N. Murthy and J. V. Shanmukha Kumar
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WOOD VINEGAR AS A SUPPORTING ACTIVE INGREDIENT AND NEEM OIL DISPERSANT IN A NANOEMULSION SYSTEM

AND THEIR BIOACTIVITY

— A. H. Prianto, Y. Yulizar, Budiawan and P. Simanjuntak
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In-silico ANALYSIS AND MOLECULAR DOCKING STUDIES OF NOVEL THIAZOLIDINEDIONE DERIVATIVES AGAINST PPAR-γ

— B. Geetha, N. Harikrishnan, P. Sharmili, E. Esther Rani, A. Haripriya and C. N. Hemalatha
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GREEN SYNTHESIS AND EVALUATION OF In-vitro ANTICANCER (MCF-7) AND MOLECULAR DOCKING STUDIES OF V2+

AND CO2+ COMPLEXES OF SCHIFF BASE

— R. Geetha, K. Rajasekar and S. Balasubramaniyan
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PURIFICATION OF UNDERGROUND WATER USING SORBENT BASED ON SILICONY ROCK-FLASK OF WEST KAZAKHSTAN

— S.A. Montaev, S.S. Satayeva, K.A. Narikov, A.F. Urazova , G. Zh. Sdikova, M.B. Mambetova, and D.S. Nazarova
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— D. Kesuma, C.H.A. Makayasa, F. Suhud, Azminah, T. A. Yuniarta, I. G. A. Sumartha, R. R. Risthanti and F. F. Dani
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QSAR STUDY OF PYRAZOLE-UREA HYBRID COMPOUNDS AS ANTIMALARIAL AGENT VIA PROLYL-tRNA SYNTHETASE
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— I. G. A. Sumartha, T.A. Yuniarta and D. Kesuma
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APPLICATION OF TARTARIC ACID DERIVATIVES IN ENANTIOSEPARATION OF RS-IBUPROFEN

— D.N. Jadhav, P. Nag, R. S. Lokhande, J. G. Chandorkar, and S. K. Sharma
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A COMPREHENSIVE ANALYTICAL APPROACH FOR QUALITY EVALUATION OF FLAVONOID-RICH EXTRACT OF Glycyrrhiza

glabra (GutGard®)

— Vineet Kumar Singh, Rojison Koshy, Deepak Mundkinajeddu and Jothie Richard Edwin



EFFICIENT PHOTOCATALYTIC ACTIVITY AND DEFLUORIDATION STUDIES OF METAL OXIDE/CLAY NANOCOMPOSITES

— P. Mariselvi and T. AnanthaKumar



THE MORPHOLOGICAL AND CHEMICAL CHARACTERIZATION OF ENCAPSULATED POWDER IN RODENT TUBER MUTANT

PLANT (Typhonium �agelliforme) EXTRACT

— N. F. Sianipar, S. Yuliani, K. Assidqi and R. Purnamaningsih



MOLECULAR DOCKING AND BIOLOGICAL ACTIVITY OF N- (4-METHOXY)-BENZOYL-N’-PHENYLTHIOUREA AND N-(4-

TRIFLUORO)-BENZOYL-N’-PHENYLTHIOUREA AS ANTIBREAST CANCER CANDIDATES

— D. Kesuma, Siswandono and A. Kirtishanti



MULTIPLE RESPONSE OPTIMIZATION OF THE GREEN TEA DE-CAFFEINATED PROCESS FOR STIMULATING THE HUMAN

ANTIBODY

— V. Paramita, M.E. Yulianto, I. Hartati, E. Yohana, D. Rohdiana, S. Shabri, D. Ariwibowo, T. Sutrisno and B. Wijayanto
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SCREENING OF GENETIC VARIANTS, PHYTOCHEMICAL ANALYSIS, CHARACTERIZATION AND ANTIMICROBIAL ACTIVITY OF

Physalis minima FRUITS EXTRACT

— Sobiya Pradeepkumar, Suriyavathana Muthukrishnan, Anandhi Eswaran, Nirubama Kumar, Thamaraiselvi Ganesan and R. Jayaprakash
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SCOPE

RASĀYAN Journal of Chemistry (RJC) signi�es a con�uence of diverse streams of Chemistry to stir up
the cerebral powers of its contributors and readers. By introducing the journal by this name, we
humbly intend to provide an open platform to all researchers, academicians and readers to showcase
their ideas and research �ndings among the people of their fraternity and to share their vast repository
of knowledge and information. The journal seeks to embody the spirit of inquiry and innovation to
augment the richness of existing chemistry literature and theories. We also aim towards making this
journal an unparalleled reservoir of information and in process aspire to inculcate and expand the
research aptitude. RASĀYAN Journal of Chemistry (RJC) widely covers all branches of Chemistry
including: Organic, Inorganic, Physical, Analytical, Biological, Pharmaceutical, Industrial, Environmental,
Agricultural & Soil, Petroleum, Polymers, Nanotechnology, Green Chemistry, Forensic, Phytochemistry,
Synthetic Drugs, Computational, as well as Chemical Physics and Chemical Engineering.
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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2008 128
2009 170
2010 127
2011 145

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2008 0.000
Cites / Doc. (4 years) 2009 0.219
Cites / Doc. (4 years) 2010 0.332
Cites / Doc. (4 years) 2011 0.348
Cites / Doc. (4 years) 2012 0.475
Cites / Doc. (4 years) 2013 0.471
Cites / Doc. (4 years) 2014 0.443
Cites / Doc. (4 years) 2015 0.512
Cites / Doc. (4 years) 2016 0.431
Cites / Doc. (4 years) 2017 0.639

2009 2011 2013 2015 2017 2019 2021

0

0.2

0.4

2008 2010 2012 2014 2016 2018 2020

0

200

400

Cites / Doc. (4 years)
Cites / Doc. (3 years)
Cites / Doc. (2 years)

2008 2010 2012 2014 2016 2018 2020

0

0.3

0.6

0.9

1.2

1.5

Rasayan Journal of Chemistry https://www.scimagojr.com/journalsearch.php?q=19400157518&tip=si...

7 of 12 6/29/2022, 10:55 AM



Metrics based on Scopus® data as of April 2022

Abhishek Kumar 3 months ago

Kindly add the article, "THIAZOLE DERIVATIVES AS POTENTIAL ANTIDIABETIC AGENTS"

published in Rasayan J. Chem http://doi.org/10.31788/RJC.2021.1456665 in Scopus.

reply

C. VEERAVEL 2 years ago

DEAR SIR,

I HAVE SUBMITTED A MANUSCRIPT BEFORE 20 DAYS . KINDLY GIVE ME STATUS OF

MANUSCRIPT.

THANK YOU

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2008 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2008 0.78
2009 3.53

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

A

Melanie Ortiz 3 months ago

Dear Abhishek,

thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support team:

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

/supporthub/scopus/

Best Regards, SCImago Team

M
SCImago Team

C
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reply

SANTOSO 2 years ago

I want to publish my paper in your journal.

How long it takes to respond to the search?

reply

Saronom Silaban 3 years ago

Dear, Elena Corera

How do I know if this Journal was indexed on Scopus in 2020 or not?

Thank you

reply

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2008 0
Uncited documents 2009 106
Uncited documents 2010 227
Uncited documents 2011 329

← Show this widget in
your own website

Just copy the code below

and paste within your html

code:

<a href="https://www.scimagojr.com/journalsearch

SCImago GraphicaSCImago GraphicaSCImago Graphica

Explore, visuallyExplore, visuallyExplore, visually
communicate and makecommunicate and makecommunicate and make
sense of data with oursense of data with oursense of data with our
new data visualizationnew data visualizationnew data visualization
tooltooltool...

Melanie Ortiz 1 year ago

Dear Veeravel,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR

is a portal with scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you contact the

journal’s editorial staff , so they could inform you more deeply.

Best Regards, SCImago Team

M
SCImago Team

S

S

Melanie Ortiz 3 years agoM
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