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INTRODUCTION

evelopment of potent chemotherapeutic agents is still
an important task to complete, since cancer has caused

an enormous mortality case worldwide.? Since the
first application of chemotherapy in the mid-20" century,
5-fluorouracyl was one of the most widely used compounds
to treat various solid tumors.”® The discovery of anticancer
activity of hydroxyurea® several years later fosters the
research and development of urea-based anticancer, one of
which is thiourea analogs. Numerous studies have confirmed
their activity against various target, namely, receptor protein
tyrosine kinase, DNA-topoisomerases, sirtuins, carbonic
anhydrase,™ and aromatase.l® This class of compound
also acts as somatostatin agonist, which plays a key role in
regulating proliferative process of cells.!!

Benzoyl phenyl thiourea is one of an interesting scaffold
in drug discovery, particularly as anticancer agent. It is
argued that the presence of two aromatic moieties (phenyl
and benzoyl) would enhance their lipophilicity, which, in

turn, improving pharmacokinetics profile.[”? These moieties
have also been proven to aid the binding process in several
receptors such as sirtuin-1 as shown by tenovins and their
analog,’™ and in epidermal growth factor receptor.”” This
study was performed in continuation of our attempt to design
novel potent anti-breast cancer agent based on N-benzoyl-
N’-phenylthiourea scaffold, where we have explored several
halobenzoyl analogs."%!? Herein, we report the synthesis
and structural characterization of N-(2,4-dichloro)benzoyl-N-
phenylthiourea. In addition, the synthesized compound was
also tested against MCF-7, T47D, and Vero normal cell lines to
assess its potential anti-breast cancer activity."*!

MATERIALS AND METHODS

Materials

All chemical reagents were purchased from Sigma-Aldrich
(Singapore). Thin-layer chromatography (TLC) was
performed on silica gel 60 F254 (Merck Millipore, Jakarta,
Indonesia). Melting point of the compound was determined
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using Fisher-Johns Mel Temp apparatus. Infrared spectra were
measured using Jasco FTIR-5300 (Tokyo, Japan). Nuclear
magnetic resonance (NMR) spectra measurements were
conducted using Agilent DD2(500 MHz 'H; 125 MHz 3C)
(Agilent Technologies, Santa Clara, CA, USA) with the data
reported as follows (chemical shift [§, in ppm], multiplicity,
coupling constant [J, in Hz], and integration). Mass spectra
were recorded using Waters LCT-Premier XE orthogonal
accelerated-time of flight (oa-TOF) (Waters MS Technologies,
Manchester, England, UK).

Methods
Synthesis

Reactionwasperformed usingmethod previouslypublished.**12
A 8 mmol of N-phenylthiourea (1.2 g) was mixed with 10 ml
tetrahydrofuran (THF) and 1.0 ml triethylamine (TEA). It
was stirred constantly on the ice bath followed by dropwise
addition of 1.0 ml 2,4-dichlorobenzoyl chloride (7 mmol)
premixed with adequate amount of THE After 30 min, the
mixture was heated under reflux condition (100°C). Reaction
completion was monitored hourly using TLC. After 8 h, the
reaction was deemed complete and subsequently followed
by vacuum evaporation to remove THE Crude solid obtained
was then washed with saturated sodium bicarbonate solution
and vacuum filtered, prior recrystallization using hot ethanol.
Compound N-(2,4-dichloro)benzoyl-N’-phenylthiourea was
obtained as white needle-shaped crystal.

Cytotoxicity assay

MCF-7, T47D, and Vero cell lines were seeded into 96-well
plates and then incubated for 24 h in 5% CO, incubators.
Furthermore, test solutions, positive and negative controls of
various concentrations were added. Each concentration was
replicated for 3 times. Wells containing no cells and only filled
with medium were used as medium controls. At the end of
incubation, each well was added with 100 uL of 0.5 mg/mL
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT), followed by incubation for 3 h, and then, the MTT
reaction was discontinued by adding 100 uL of 10% sodium
dodecyl sulfate (SDS) in 0.01 N HCI into each well. The
microplate was wrapped in paper and incubated at 37°C for
24 h. The live cells converted MTT into a dark blue formazan.
Enzyme-linked immunosorbent assay (ELISA) reader was
utilized to identify the absorption at A = 595 nm. The IC,,

values were obtained using probit analysis and compared to
hydroxyurea as parent compound which possesses anticancer
activity, to evaluate whether the modification improve its
bioactivity.

RESULTS AND DISCUSSION
Synthesis

To the best of our knowledge, reports have in fact been
published regarding the synthesis and characterization
of N-(2,4-dichloro)benzoyl-N"-phenylthioureal’ and its
complex form with ruthenium.**. Our study has successfully
synthesized N-(2,4-dichloro)benzoyl-N’-phenylthiourea
using modified Schotten-Baumann reaction,*!? as
opposed to the previous method"¥ which utilized
potassium thiocyanate and aniline as starting material.
N-Phenylthiourea was reacted with 2,4-dichlorobenzoyl
chloride [Figure 1]. This reaction followed the nucleophilic
acyl substitution mechanism, where nucleophilic attack of
primary amine of phenylthiourea was followed immediately
by elimination of chlorine leaving group. Triethylamine
acted as a base to neutralize the resulting hydrochloric acid
[Figure 2]. Initially, the reaction took place exothermically
so that it is necessary to put on an ice bath.['®! Afterward,
the mixture was refluxed for 8 h to obtain target compound
with yield of 34%. The structure of N-(2,4-dichloro)benzoyl-
N’-phenylthiourea was then confirmed with infrared, NMR,
and mass spectroscopy.

Infrared spectrum showed strong and very broad
absorption peak at 3168 cm™! indicating the presence of -NH
group and strong peak at 1686 cm~! which corresponds to
carbonyl group. Both peaks were found in lower wavenumbers
than usual (3350 and 1800-1700 cm™'), which indicated
the possible formation of intramolecular hydrogen bond in
the benzoyl thiourea group. In addition, intense peak was
also observed at 1537 cm™! originated from -NH bending
vibration, which further solidify the presumed hydrogen bond
formation."”'? 'H-NMR spectrum indicated the presence of
singlet peak at 9.46 and 12.29 ppm with equal integration ratio,
which corresponds to the formation of benzoyl thiourea bond.
It is argued that the downfield chemical shift observed was
due to intramolecular hydrogen bond.[>2"! Meanwhile, *C-
NMR spectrum showed the existence of carbonyl and thione
group at 165.3 and 177.7 ppm, respectively. Furthermore, 2D
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Figure 1: Synthesis of N-(2,4-dichloro)benzoyl-N-phenylthiourea
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Figure 2: Reaction mechanism of synthesis of N-(2,4-dichloro)benzoyl-N’-phenylthiourea
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NMR spectra were recorded (heteronuclear single quantum
coherence/HSQC and heteronuclear multiple bond coherence/
HMBC) to verify all hydrogen and carbon assignment of
the compound [Table 1]. Ultimately, mass spectrum data
confirmed the presence of the synthesized compound with m/z
value of 322.9816 (M; 100%), 324.9795 (M+2; 65%), and
324.9795 (M+4; 10%). This pattern indicates the presence of
two chlorine atoms.

N-(2,4-dichloro)benzoyl-N-phenylthiourea  (0.74 &)
(34%), mp 118-119°C. IR (KBr disk): 3168 (-NH), 1686
(-C=0, amide), 1537 (-NH) cm’'. '"H-NMR (500 MHz, CDCL,):
§12.29 (s, 1H), 9.46 (s, 1H), 7.69 (d, J = 7.6 Hz, 2H), 7.68 (d,
J=8.3Hz, 1H), 7.50 (d, J = 2.0 Hz, 1H), 7.42 (t,J = 7.6 Hz,
2H), 7.40 (dd, J = 2.0. 8.3 Hz, 1H), 7.29 (t, J = 7.6 Hz, 1H).
BC-NMR (125 MHz, CDCIB): 177.7 (C=S), 165.3 (C=0),
139.2, 137.4, 132.2, 131.6, 130.9, 130.6, 129.0 (2C), 128.1,
127.2,124.2 (2C). COSY, HMBC, and HSQC data as presented
in Table 1 and Supplementary File. ESI oa-TOF MS: m/z calcd.
[M-H]*: 322.9813, found: 322.9816.

Table 1: Cross-peaks in HSQC and HMBC of synthesized

compound
13
P 1B
) s 12 L] J_I\
r?)-Lr‘F@D‘ N N
He 2oy > H H

cl cl
No. HSQC HMBC
'H-NMR 13C.NMR
. - 139.2
130.6
7.50 130.9 C1; C2; C4; C5
(1H, d, J=2.0 Hz)
4. - 132.2
7.40 (1H, dd, J=2.0 Hz ; 128.1 c1; 3
8.3 Hz)
6. 7.68 131.6 C1; C4; C7
(1H, d, J=8.3 Hz)
7. - 165.3
(C=0)
8. 1229 -
(s,-NH)
9. - 177.7
(C=5)
10.  9.46 (s,-NH) -
1 - 137.4
12 7.69 1242 (2C)  Cl1;Cl4; C12’
12 (2H,d,J=7.6)
13 7.42 129.0 (2C)  C11; C12; C123
13 (2H,t,J=7.6) c13;c14
14 7.29 127.2 c12; c12
(1H, t, J=7.6)

Numbering system does not reflect [IUPAC nomenclature, only for the
purpose of proton and carbon correlation

Cytotoxicity Assay

Previously, this type of compound has been assessed its
anticancer activity against various cancer cell line. Using Ru"(p-
cymene)Cl, complexed derivative, N-(2,4-dichloro)benzoyl-
N’-phenylthiourea showed micromolar inhibitory activity
against colorectal (HCT-116 and SW480), lung (NCI-H460),
and cervical (SiHa) cancer.!*™ The result of anticancer activity
against MCF-7 and T47D cell showed that the target compound
showed better cytotoxicity profile compared to hydroxyurea
in both cell lines (approximately 30 times and 5 times,
respectively) [Table 2 and Figure 3]. This result is comparable
to our previously synthesized halobenzoyl analogues.!%
Nevertheless, this compound poses negligible toxicity against
Vero cell line and more selective toward malignant cell. It is
argued that the addition of benzoyl, phenyl, and halogen moiety
will increase the lipophilicity of the compound, thus enhancing
its capability of cell penetration.®?"! The microscopic images
of MTT assay results are presented in Supplementary Materials.

N-(2,4-dichloro)benzoyl-N -phenylthiourea
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Figure 3: (a-c) Inhibitory concentration graphs of N-(2,4-dichloro)
benzoyl-N-phenylthiourea against MCF-7 cell (up), T47D cell
(middle), and Vero normal cell (low)
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Table 2: IC, value and selectivity index of synthesized compound and hydroxyurea

Compound IC,, (mM) CC,, (mM) Selectivity index
MCEF-7 T47D Vero MCEF-7 T47D
0.31+0.05 0.94+0.02 179.48+1.43 >10 >10
e
N N
H H
] Cl
N-(2,4-dichloro) benzoyl-N"-phenylthiourea
o 9.76+0.01 4.58+0.16 369.88+0.91 >10 >10
Ho. L
N~ “NH,
H
Hydroxyurea

CONCLUSION

We have synthesized N-(2,4-dichloro)benzoyl-N’-
phenylthiourea using Schotten-Baumann like reaction.
This compound possesses better cytotoxic activity against
hydroxyurea and high selectivity index against two cancer
cell lines (MCF-7 and T47D), with the IC, value of 0.31 and
0.94 mM, respectively. Further research can be focused on
exploring another halogen-substituted derivative in finding a
more potent anticancer candidate.

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer
J Clin 2020;70:7-30.

2. Cao B, Soerjomataram I, Bray E The burden and prevention of
premature deaths from noncommunicable diseases, including
cancer: A global perspective. In: Wild CB Weiderpass E, Stewart
BW, editors. World Cancer Report: Cancer Research for Cancer
Prevention. Lyon: International Agency for Research on Cancer;
2020. p. 16-22.

3. Tanaka E Fukuse T, Wada H, Fukushima M. The history,
mechanism and clinical use of oral 5-fluorouracil derivative
chemotherapeutic agents. Curr Pharm Biotechnol 2000;1:137-64.

4. Saban N, Bujak M. Hydroxyurea and hydroxamic acid
derivatives as antitumor drugs. Cancer Chemother Pharmacol
2009;64:213-21.

5. Kumar V, Chimni SS. Recent developments on thiourea based
anticancer chemotherapeutics. Anticancer Agents Med Chem
2015;15:163-75.

6. Pingaew R, Prachayasittikul V, Anuwongcharoen N,
Prachayasittikul S, Ruchirawat S, Prachayasittikul V. Synthesis
and molecular docking of N,N’-disubstituted thiourea derivatives
as novel aromatase inhibitors. Bioorg Chem 2018;79:171-8.

7. Kesuma D, Siswandono S, Purwanto BT, Rudyanto M. Docking,
synthesis and cytotoxic test on Human Breast Cancer cell line
T47D of N-(phenylcarbamothioyl)-benzamide. World J Pharm
Res 2018;7:70-8.

8. McCarthy AR, Pirrie L, Hollick JJ, Ronseaux S, Campbell J,
Higgins M, et al. Synthesis and biological characterisation of
sirtuin inhibitors based on the tenovins. Bioorg Med Chem
2012;20:1779-93.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Li HQ, Yan T, Yang Y, Shi L, Zhou CE Zhu HL. Synthesis
and structure-activity relationships of N-benzyl-N-(X-2-
hydroxybenzyl)-N’-phenylureas and thioureas as antitumor
agents. Bioorg Med Chem 2010;18:305-13.

Nasyanka AL, Siswodihardjo S, Hardjono S. Docking, synthesis,
and cytotoxic activity of N-4-methoxybenzoyl-N’-(4-fluorophenyl)
thiourea on HeLa cell line. Thai J Pharm Sci 2017;41:99-102.
Kesuma D, Siswandono S, Purwanto BT, Rudyanto M. Synthesis
of  N-(phenylcarbamothioyl)-benzamide  derivatives  and
their cytotoxic activity against MCF-7 cells. J Chin Pharm Sci
2018;27:696-702.

Kesuma D, Siswandono S, Purwanto BT, Rudyanto M. Synthesis
and anticancer evaluation of N-benzoyl-N’-phenylthiourea
derivatives against human breast cancer cells (T47D). J Chin
Pharm Sci 2020;29:123-9.

Holliday DL, Speirs V. Choosing the right cell line for breast
cancer research. Breast Cancer Res 2011;13:215.

Khawar Rauf M, Badshah A, Bolte M, Ahmad I
1-(2,4-Dichlorobenzoyl)-3-phenylthiourea. =~ Acta Cryst E
2007;63:01155-7.

Parveen S, Tong KK, Khawar Rauf M, Kubanik M, Shaheen MA,
Sohnel T, et al. Coordination chemistry of organoruthenium
compounds with benzoylthiourea ligands and their biological
properties. Chem Asian J 2019;14:1262-70.

Sandler SR, Karo W. Sourcebook of Advanced Organic Laboratory
Preparations. 1* ed. San Diego, California, USA: Academic Press;
1992. p. 98-101.

Aly AA, Ahmed EK, El-Mokadem KM, Hegazy ME. Update survey
on aroyl substituted thioureas and their applications. J Sulfur
Chem 2007;28:73-93.

Saeed A, Erben ME, Florke U. Effect of fluorine substitution on the
crystal structures and vibrational properties of phenylthiourea
isomers. J Mol Struct 2010;982:91-9.

Saeed A, Erben ME Shaheen U, Florke U. Synthesis, structural,
and vibrational properties of 1-(4-Fluorobenzoyl)-3-(isomeric
fluorophenyl)thioureas. J Mol Struct 2011;1000:49-57.

Jin ZM, Zhou W, Jin Z. X-ray powder diffraction analysis of a
nonlinear optical material 1-benzoyl-3-(4-benzyl)thiourea
[N-benzoyl-N’-(4-benzyl)thiourea]. Powder Diffr 1998;13:41-3.
Bazzini B Wermuth CG. Substituent groups. In: Wermuth CG,
editor. The Practice of Medicinal Chemistry. 3" ed. San Diego,
California, USA: Academic Press; 2008. p. 448-51.

176 http://www.tjps.pharm.chula.ac.th TJPS 2022, 46 (2): 173-176



ISSN 0125-4685
www.pharm.chula.ac.th/tjps

100 U wvdu-13n1+

Tngindvdns
| P S The Thai Journal of

Pharmaceutical Sciences



Editors and Editorial Board http://www.tjps.pharm.chula.ac.th/ojs/index.php/tjps/about/editorial Team

L1

Thai Journal of Pharmaceutical Sciences TJPS

ArL:INGBAans oultavnsniun1dnenas
Faculty of Pharmaceutical Sciences Chulalongkorn University

HOME ABOUT CURRENT ARCHIVES REGISTER
LOGIN
Home > About the Journal > Editors and Editorial Board

us
Editors and Editorial Board

Q |
,. SUBMIT ARTICLE

LOGIN

Username
Password

[] Remember me

Login |

INFORMATION
« For Readers

» For Authors
e For Librarians

1of2

ADVISORY BOARD MEMBERS

Pornanong Aramwit, Ph.D.
Pithi Chanvorachote, Ph.D.

Garnpimol C. Ritthidej,
Ph.D.

Apiwat Mutirangura, MD.,
Ph.D.

EDITOR-IN-CHIEF

Wanchai De-Eknamkul,
Ph.D.

ASSOCIATE EDITOR

Nonthaneth Nalinratana,
Ph.D.

Chulalongkorn University, Thailand
Chulalongkorn University, Thailand

Chulalongkorn University, Thailand

Chulalongkorn University, Thailand

Chulalongkorn University, Thailand

Chulalongkorn University, Thailand

EDITORIAL ADVISORY BOARD

Boonchoo Sritularak, Ph.D.

Chaisak Chansriniyom,
Ph.D.

Chatchai Chaotham, Ph.D.
Jittima Luckanagul, Ph.D.
Phantipa Sakthong, Ph.D.
Puree Anantachoti, Ph.D.
Rossarin Tansawat, Ph.D.

Sornkanok
Vimolmangkang, Ph.D

Supakarn Chamni, Ph.D.

Tippawan Siritientong,
Ph.D.

Varisa Pongrakhananon,
Ph.D.

Veerakiet
Boonkanokwong, Ph.D

Muhummad Awais Khan,
Ph.D.

Alexander T. Florence,
Ph.D.

Hasseri Bin Halim, Ph.D.
Yuepeng Han, Ph.D.

Masao Hattori, Ph.D.

Ian S. Haworth, Ph.D.
Lee Kirsch, Ph.D.
Schuyler S. Korban, Ph.D.
M. Jayne Lawrence, Ph.D.
Sudjit Luanpitpong, Ph.D.

Chulalongkorn University, Thailand
Chulalongkorn University, Thailand

Chulalongkorn University, Thailand
Chulalongkorn University, Thailand
Chulalongkorn University, Thailand
Chulalongkorn University, Thailand
Chulalongkorn University, Thailand

Chulalongkorn University, Thailand
Chulalongkorn University, Thailand

Chulalongkorn University, Thailand
Chulalongkorn University, Thailand
Chulalongkorn University, Thailand
Chulalongkern University, Thailand

University of London, UK

Universiti Teknologi MARA, Malaysia

Wuhan Botanical Garden of the Chinese Academy of

Sciences Moshan, China
University of Toyama, Japan

University of Southern California, USA

University of Iowa, USA
University of Massachusetts, USA
King’s College London, UK
Mahidol University, Thailand

6/10/2022, 11:37 AM



Vol 46, No 2 (2022) http://www.tjps.pharm.chula.ac.th/ojs/index.php/tjps/issue/view/39

Thai Journal of Pharmaceutical Sciences TJPS

ANEINGUAYENS Qu1aunsniundnends
Faculty of Pharmaceutical Sciences Chulalongkorn University

HOME ABOUT CURRENT ARCHIVES REGISTER
LOGIN
O ‘ Home > Archives = Vol 46, No 2 (2022)
. us
NEINIUIITI Vol 46, No 2 (2022)
TABLE OF CONTENTS
Review Article
LOGIN Osteosarcoma Occurrence in Preclinical and Clinical Experiments 120-126;PDF
with Teriparatide: A Qualitative Review:(TJPS-2020-0211.R1)
Willa Wail Al-Halbouni, Moawia M Altabakha, Akram A Ashames,
Username Adi I Arida, Muaed 1 Alomar
Password
Synthesis, characterization and anti-tumor application of a novel 127-136;PDF
[[] Remember me Zinc(II)-L-ascorbic acid derivative (TJPS-2021-0344.R1)
Login | Mohammed A. Mohammed, Mouhaned Y. Al-Darwesh, Rasim
Farraj Muslim, Muwafaq Ayesh Rabeea
A review on ethnomedicinal and phytopharmacological potential of  137-148;PDF
INFORMATION traditionally wild and endemic plant Berberis tinctoria Lesch
(TIPS-2021-0061.R1)
« For Readers Arumugam Vignesh, Ramamoorthy Sivalingam, Subramaniam
» For Authors Selvakumar, Krishnan Vasanth
* For Librarians Prevalence, distribution, treatment, and modern methods for in 149-160;PDF

vitro diagnosis of Alzheimer’s disease in India: Challenges and
future prospectives:(TIPS-2021-0102.R1)
Sopan N Nangare, Pravin Patil

Pharmacology and Toxicology

Gastroprotective effect of Phyllanthus reticulatus Poir. against 161-166;PDF
pylorus ligation-, ethanol-induced, and stress-induced ulcer

models in Wistar rats (TJPS-2021-0185.R1)

Saravanan Jayaram, G. Thamotharan, N. Senthilkumar

Virgin coconut oil ameliorates arsenic hepatorenal toxicity and 167-172;PDF
NO-mediated inflammation via suppression of oxidative stress in

rats (TIPS-2021-0292.R1)

Ademola C. Famurewa, Ekenechukwu Maduagwuna, Chinyere

Aloke, Sharon O. Azubuike-Osu, Arunaksharan Narayanankutty

Food and Medicinal Chemistry

Synthesis and cytotoxic activity of N-(2,4-dichloro)benzoyl-N'- 173-176;PDF
phenylthiourea against human breast cancer cell line (TIPS-

2021-0022.R2)

Dini Kesuma, Anwar Medika, Tegar Achsendo Yuniarta

Pharmaceutical and Biomedicinal Analysis

GC-MS fingerprints combined with chemometric analysis for the 177-183;PDF
authentication of Morus alba leaves from Thailand:(TIPS-

2021-0051.R1)

malai satiraphan, Aye Thida, Lawan Sratthaphut, Patcharawan

Tanamartayarat, Onoomar Toyama

Pharmaceutics and Pharmaceutical Technology

Job scheduling for stability testing of pharmaceutical products 184-190;PDF
using mathematical model (TJPS-2021-0284.R1)

1of2 6/10/2022, 11:23 AM



Thai Journal of Pharmaceutical Sciences https://www.scimagojr.com/journalsearch.php?q=19700175006&tip=s...

also developed by scimago: ESCIMAGD INSTITUTIONS RANKINGS

m Scimago Journal & Country Rank Enter Journal Title, ISSN or Publisher Name

Home Journal Rankings Country Rankings Viz Tools Help About Us

Ads by Google

Send feedback  Why this ad? |

Thai Journal of Pharmaceutical Sciences

COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX
Thailand Pharmacelogy, Toxicology and Thai Journal of Pharmaceutical Sciences
Pharmaceutics
Universities and research Pharmaceutical Science

mstitutions m Thadand Pharmacology
PUBLICATION TYPE ISSN COVERAGE INFORMATION

Joumnals 01254685, 19054637 2009-2021 Homepage
How to publish in this journal

tips@pharm.chula.ac.th

Ads by Google
Send feedback  Why this ad?

SCOPE

The Thai Journal of Pharmaceutical Sciences (TJPS) is a quarterly peer reviewed journal published officially by the Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok,

Thailand. The Journal publishes research articles and review articles on all asy of the pt I with emphasis on conceptual novelty and scientific quality. In serving the
interests of both research-oriented and professional sections in the fields of pharmaceutical sciences, TIPS is divided into 7 sections. These include 1) Pharmacology and Toxicology, 2) Food
and Medicinal Chemistry, 3) Phar ical and Bi ficinal Analysis, 4) Ph tics and Ph ical Technology, 5) Pharmacognosy and Phytochemistry, 6) Pharmacy Practice and

Social/Administrative Pharmacy, and 7) Pharmaceutical Biotechnology. However, papers which cut across these sections or which are on any other aspect of pharmaceutical sciences will also
be considered.

Q Join the conversation about this journal

by Google

Send feedback  Why this ad?

~  Quartiles

1 of 4 6/10/2022, 11:52 AM



Thai Journal of Pharmaceutical Sciences

FIND SIMILAR JOURNALS @

https://www.scimagojr.com/journalsearch.php?q=19700175006&tip=s...

Ads by Google

Send feedback  Why this ad?

1 2 3
Pharmacognosy Magazine Oriental Pharmacy and Pharmacologyonline
Experimental Medicine
<o UsA A
0, [+]
61% 58% 57%
similarity similarity similarity
SR Total Documents M OE
024 120
018 80
012 40
0.06 o

W00 W2 W4 e WE W0

Total Cites Self-Cites

a0

(1]
W09 017 W03 M5 2017 29 2020

% Interational Collaboration R EH

40
. \/\_/\/\/
2009 201 2013 5 2017 29 20

« Show this widget in
your own website

Thal journal of
Pharmaceutical Sciences

Pharmaceutical
03 Science ! Just copy the code below
and paste within your him!
[Papa—
code:
SJR 200
0.15 <a href="https:/www.scm.

powered by somagoyr com

2 of 4

009 20 W13 2ms N7 9 202

External Cites per Doc Cites per Doc

12

08

2000 201 2013 2005 2007 2009 2021

itable d Non-citabl N E

200
) ‘
0

009 W1 2M3 015 2007 2% 200

G sCimago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.

Ads by Google

options §
4 5
International Journal of Pharmacognosy Joumnal
Pharmacology
PAK IND 2
0, 0,
56% 55%
similarity similarity
Citations per document Mo
1.25
1
0.75
05
0.25
o
2009 2011 2013 2005 2017 2019 2021
o Cites / Doc. {4 years)
@ Cites / Doc. (3 years)
@ Cites / Doc, (2 years)
Cited Uncited Mo

200

2009 2011 A3 25 7 29 2011

Send feedback = Why this ad?

Metrics based on Scopus® data as of April 2022

6/10/2022, 11:52 AM



Scopus

Source details

Thai Journal of Pharmaceutical Sciences
Scopus coverage years: from 2009 to Present

Publisher: Chulalongkorn University

ISSN: 0125-4685 E-ISSN: 1905-4637

Su bject area: (Pharmacology, Toxicology and Pharmaceutics: Pharmaceutical Science)

(Pharmacology, Toxicology and Pharmaceutics: Pharmacology)

Source type: Journal

View all documents > Set document alert [ Save to source list

CiteScore  CiteScore rank & trend  Scopus content coverage

CiteScore 2021 v
O 7 122 Citations 2018 - 2021 O 6 97 Citations to date

‘ 172 Documents 2018 - 2021 ° ) 156 Documents to date
Calculated on 05 May, 2022 Last updated on 05 May, 2022 « Updated monthly

CiteScore rank 2021 ®

Category Rank Percentile

Pharmacology,
Toxicology and #120/171 30th
Pharmaceutics

L

Pharmaceutical
Science

Pharmacology,
Toxicology and #249/303 17th
Pharmaceutics

L 2] APNPWIPN | AP

View CiteScore methodology >  CiteScore FAQ >  Add CiteScore to your site ¢

CiteScoreTracker 2022 ®

CiteScore 2021

0.7

SJR 2021

0.153

SNIP 2021

0.330



