
 

 

  

Faculty of Resource Science and Technology 

Synthesis and Characterization of Triazine Derivatives and Their 
Bacteriostatic Evaluation  

 
 
 
 
 
 
 
 

Nur Alia Syahilda binti Zikri 
 
 
 
 
 
 
 
 
 

Master of Science 
2024 



 

 

 

Synthesis, Characterization and Bacteriostatic Evaluation of Triazine Derivatives 

 

 

 

Nur Alia Syahilda binti Zikri 

 

 

 

 

A thesis submitted 

In fulfillment of the requirements for the degree of Master of Science 

(Organic Chemistry) 

 

 

 

 

Faculty of Resource Science and Technology 

UNIVERSITI MALAYSIA SARAWAK 
2024 



i 

DECLARATION 

I declare that the work in this thesis was carried out in accordance with the regulations of 

Universiti Malaysia Sarawak. Except where due acknowledgements have been made, the 

work is that of the author alone. The thesis has not been accepted for any degree and is not 

concurrently submitted in candidature of any other degree. 

 

…………………………… 

Signature 

 

Name: Nur Alia Syahilda binti Zikri 

Matric No.: 22020071 

Faculty of Resource Science and Technology 

Universiti Malaysia Sarawak 

Date : 

 



ii 

ACKNOWLEDGEMENT 

Bismillahirahmanirrahim, 

Alhamdulillah. First and foremost, I would like to give my biggest and deepest appreciation 

to my beloved supervisor, Dr Ainaa Nadiah Abd Halim for her guidance, moral support, 

patience, advice, opportunities, loves, ideas, keeping me at my best throughout this master 

journey. Her continuous support and dedication have helped motivate me to do my best 

regardless.  

I would also like to express my gratitude to my co-supervisor, Prof. Zainab Ngaini, for the 

support, guidance, and ideas throughout this research. 

Special thanks to my labmates, Kak Vanne, bg Arif, bg Eswaran, Aina, Kaiwei , Davlye and 

foremost Azmeer, for their support, patience, guidance, friendship, happiness, and 

understanding along this journey.  

To my mother, Hajiah binti Abg Wahab, thank you for the endless love, care, understanding, 

and prayers. Not forgetting my siblings and in-laws, my niece Saira, and nephew Daniel.  

I would also like to thank the staffs in FSTS for facilitating our needs and fyp students for 

the friendships and loves.  

I would also like to thank the Ministry of Education for the grants F07/FRGS/1883/2019 

funding for my research. And lastly, thank you to those who have contributed along to this 

research. 



iii 

ABSTRACT 

Triazine is a heterocyclic compound with a nitrogen-rich ring structure, has gained attention 

for its unique reactivity and versatility, making it a valuable building block in organic 

synthesis and pharmacological applications through chemical modifications. In this study, 

three series of triazine derivatives 35a-e, 39a-g, and 42a-g bearing different pharmacophores 

have been successfully synthesized and characterized using FT-IR, 1H and 13C NMR 

spectroscopies. Triazinethione derivatives 35a-e were synthesized via Diels-Alder’s 

cyclization reaction between guanidine hydrochloride with various isothiocyanate 

intermediates derivatives, while precursor triazine-amine 39a-g were prepared by using 

cyanuric chloride via nucleophilic substitution with substituted aniline derivatives. The 

subsequent reaction of 39a-g with thiourea yielded triazine-bis(thiourea) 42a-g. The 

antibacterial activities of the series were evaluated against bacteria Escherichia coli (ATCC 

25922) and Staphylococcus aureus (S48/81) via the Kirby Bauer disc diffusion method. 

Among all compound, compound 39d and 42d bearing fluoro exhibits strong antibacterial 

activities (p<0.01) against S. aureus with 10 mm and 10.5 mm which is comparable to the 

standard drug ampicillin 11.0 mm. The remaining compound 39a-g and 42a-g shows weak 

to moderate inhibition against both bacterial strains. Moreover, compound 42b-g showed 

better antibacterial properties against S. aureus but declined against E. coli. The enhanced 

antibacterial activities of the compound are attributed to the synergistic combination of a 

triazine ring, an amino aromatic group, and the thiourea functional group. 
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