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Abstract

A series of thiazole derivatives 1-4 were synthesized employing simple one-pot reaction pathway and characterized via

Fourier Transform Infrared (FTIR), Proton Nuclear Magnetic Resonance (H-1 NMR), Ultraviolet-Visible (UV-Vis) and Gas

Chromatography-Mass Spectrometry (GC-MS). The newly synthesized compounds were evaluated for their in vitro

antimicrobial properties against several bacterial strains including Gram-positive and Gram-negative as well as fungus using

broth microdilution method. The results revealed that all of the compounds exhibited good activity with a range of MIC

values between 1.25-5.0 mg/mL. From the MIC and MBC results, compound 1 exhibited good activities with same MIC value

of 1.25 mg/mL and MBC value of 5 mg/mL against B. cereus and S. flexneri. In order to support antimicrobial results, the

molecular docking studies were carried out for inhibition of the GlcN-6-P synthase as the target. Out of four compounds

underwent for molecular docking studies, 5-acetyl-4-methyl-2-(4-aminobiphenyl)-1,3-thiazole (1) shows the lowest

minimum binding energy at-7.32 kcal/mol as compared to 2, 3 and 4 with-7.31,-7.20 and-6.76 kcal/mol, respectively which

are in agreement with antimicrobial assay results. In conclusion, 2, 4, 5-trisubstituted-1,3-thiazole derivatives could be

considered as promising antimicrobial in drug discovery candidates.

Keywords

Author Keywords: Thiazole derivatives; antimicrobial; GlcN-6-P synthase; molecular docking

KeyWords Plus: THIAZOLE DERIVATIVES; BIOFILM

Author Information

Reprint Address: Ngah, N (corresponding author)

Int Islamic Univ Malaysia, Dept Chem, Kulliyyah Sci, Kuantan Campus,Jalan Sultan Ahmad Shah, Kuantan 25200,

Pahang, Malaysia.

Addresses:

[ 1 ]  Int Islamic Univ Malaysia, Dept Chem, Kulliyyah Sci, Kuantan Campus,Jalan Sultan Ahmad Shah, Kuantan 25200,

Pahang, Malaysia

[ 2 ]  Int Islamic Univ Malaysia, Dept Biotechnol, Kulliyyah Sci, Kuantan Campus,Jalan Sultan Ahmad Shah, Kuantan

25200, Pahang, Malaysia

E-mail Addresses: nurziana@iium.edu.my

Funding

Funding Agency
Grant

Number

Ministry of Education Malaysia, Department of Chemistry and Biotechnology, Kulliyyah of Science,

International Islamic University Malaysia (IIUM) 

FRGS14-15-

0392

Central Laboratory, Universiti Malaysia Pahang   

View funding text   

Publisher

PENERBIT UTM PRESS, PENERBIT UTM PRESS, SKUDAI, JOHOR, 81310, MALAYSIA

Categories / Classification

Citation Network

In Web of Science Core Collection

0
Times Cited

Create Citation Alert

32
Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

0 0

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Emerging Sources Citation Index

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Master Journal List Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Free Full Text from Publisher Look Up Full Text Add to Marked ListFind PDF Full Text Options  Export...A

 1  of  1 

Learn more

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=D2HKEEodlnlJBOAJTXP
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D2HKEEodlnlJBOAJTXP&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=35471770
javascript:sup_focus('addressWOS:000523676900008-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D2HKEEodlnlJBOAJTXP&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=35495284
javascript:sup_focus('addressWOS:000523676900008-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D2HKEEodlnlJBOAJTXP&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=32136456
javascript:sup_focus('addressWOS:000523676900008-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=D2HKEEodlnlJBOAJTXP&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=1535270
javascript:sup_focus('addressWOS:000523676900008-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&field=TS&value=Thiazole+derivatives&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&field=TS&value=antimicrobial&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&field=TS&value=GlcN-6-P+synthase&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&field=TS&value=molecular+docking&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&field=TS&value=THIAZOLE+DERIVATIVES&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&field=TS&value=BIOFILM&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
mailto:nurziana@iium.edu.my
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=D2HKEEodlnlJBOAJTXP&component=pct&forwardTo=None&qid=1&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dD2HKEEodlnlJBOAJTXP%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000523676900008&search_mode=CitedRefList&SID=D2HKEEodlnlJBOAJTXP&parentProduct=WOS&parentQid=1&parentDoc=1&recid=WOS:000523676900008&PREC_REFCOUNT=32&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dD2HKEEodlnlJBOAJTXP%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000523676900008&parentProduct=WOS&parentQid=1&search_mode=RelatedRecords&SID=D2HKEEodlnlJBOAJTXP&parentDoc=1
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
https://mjl-clarivate-com.ezproxy.um.edu.my/home
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=D2HKEEodlnlJBOAJTXP&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=D2HKEEodlnlJBOAJTXP&page=


6/9/2020 Web of Science [v.5.35] - Web of Science Core Collection Full Record

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=D2HKEEodlnlJBOAJTXP&… 2/4

(from Web of Science Core Collection)

Research Areas: Engineering

Web of Science Categories: Engineering, Multidisciplinary

See more data fields

  1  of  1 

Cited References: 32

Showing 30 of 32 View All in Cited References page

Synthesis and Evaluation of Selected Benzimidazole Derivatives as Potential Antimicrobial Agents

By: Alasmary, Fatmah A. S.; Snelling, Anna M.; Zain, Mohammed E.; et al.

MOLECULES    Volume: 20     Issue: 8     Pages: 15206-15223     Published:   AUG 2015

Times Cited: 35 

Syntheses, spectral characterization, single crystal X-ray diffraction and DFT computational studies of novel thiazole

derivatives

By: Anbazhagan, R.; Sankaran, K. R.

JOURNAL OF MOLECULAR STRUCTURE    Volume: 1050     Pages: 73-80     Published:   OCT 24 2013

Times Cited: 18 

Facile one-pot multicomponent synthesis and molecular docking studies of steroidal oxazole/thiazole derivatives with

effective antimicrobial, antibiofilm and hemolytic properties

By: Ansari, Anam; Ali, Abad; Asif, Mohd; et al.

STEROIDS    Volume: 134     Pages: 22-36     Published:   JUN 2018

Times Cited: 10 

EVALUATION OF THE ANTIMICROBIAL AND ANTI-BIOFILM ACTIVITY OF SOME 4,2 AND 5,2 BISTHIAZOLES DERIVATIVES

By: Araniciu, C.; Marutescu, L.; Oniga, S.; et al.

DIGEST JOURNAL OF NANOMATERIALS AND BIOSTRUCTURES    Volume: 9     Issue: 1     Pages: 123-131     Published:   JAN-MAR 2014

Times Cited: 14 

Synthesis, molecular docking and QSAR studies of 2, 4-disubstituted thiazoles as antimicrobial agents

By: Arora, P.; Narang, R.; Bhatia, S.; et al.

J Appl. Pharm. Sci.    Volume: 5     Issue: 2     Pages: 28-42     Published: 2015  

[Show additional data]

Times Cited: 10 

Recent applications of 1,3-thiazole core structure in the identification of new lead compounds and drug discovery

By: Ayati, Adile; Emami, Saeed; Asadipour, Ali; et al.

EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY    Volume: 97     Pages: 699-718     Published:   JUN 5 2015

Times Cited: 130 

Methods for in vitro evaluating antimicrobial activity: A review

By: Balouiri, Mounyr; Sadiki, Moulay; Koraichi Ibnsouda, Saad

JOURNAL OF PHARMACEUTICAL ANALYSIS    Volume: 6     Issue: 2     Pages: 71-79     Article Number: 2095-1779(2016)6:2<71:MFIVEA>2.0.TX;2-H

  Published:   APR 2016

Times Cited: 936 

One-pot Synthesis and Characterization of Highly Functionalized Thiazoles

By: Beyzaei, Hamid; Beygi, Adel; Aryan, Reza

IRANIAN JOURNAL OF CHEMISTRY & CHEMICAL ENGINEERING-INTERNATIONAL ENGLISH EDITION    Volume: 35     Issue: 4     Pages: 31-37  

  Published:   FAL 2016

Times Cited: 4 

Synthesis and Anticancer Activity of Novel Thiazole-5-Carboxamide Derivatives

By: Cai, Wen-Xi; Liu, Ai-Lin; Li, Zheng-Ming; et al.

APPLIED SCIENCES-BASEL    Volume: 6     Issue: 1       Article Number: UNSP 8   Published:   JAN 2016

Times Cited: 9 

2-Aminobenzothiazole derivatives: Search for new antifungal agents

By: Catalano, Alessia; Carocci, Alessia; Defrenza, Ivana; et al.

EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY    Volume: 64     Pages: 357-364     Published:   JUN 2013

Times Cited: 43 

Synthesis and antiviral activity of some new bis-1,3-thiazole derivatives

By: Dawood, Kamal M.; Eldebss, Taha M. A.; El-Zahabi, Heba S. A.; et al.

EUROPEAN JOURNAL OF MEDICINAL CHEMISTRY    Volume: 102     Pages: 266-276     Published:   SEP 18 2015

Times Cited: 31 

Synthesis and study of 1,3,5-triazine based thiazole derivatives as antimicrobial agents

By: Desai, N. C.; Makwana, Atul H.; Rajpara, K. M.

JOURNAL OF SAUDI CHEMICAL SOCIETY    Volume: 20     Supplement: 1     Pages:   S334-S341   Published:   SEP 2016

Times Cited: 21 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=1&parentDoc=1&qid=2&SID=D2HKEEodlnlJBOAJTXP&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000361375400105
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=1&REFID=494122752&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000326007200013
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=2&REFID=460502091&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000432503000004
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=3&REFID=558811800&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000332760700014
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=4&REFID=468704403&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_5 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_5 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_5 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=5&REFID=549857891&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000356734600050
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=6&REFID=493053187&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000373987600001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=7&REFID=511067054&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000392933100004
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=8&REFID=525259192&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000372148500010
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=9&REFID=506780171&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000321230300036
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=10&REFID=452517288&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000361922600024
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=11&REFID=494804506&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitedFullRecord&isickref=WOS:000396373600045
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=D2HKEEodlnlJBOAJTXP&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=12&REFID=520107753&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct

