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ABSTRACT 

This thesis, "Design, Synthesis, Ion-binding and Self-Assembling Behavior of 

Triazole-Based Molecules" deals with the design and synthesis of various acyclic and 

cyclic triazole-based molecules. We have demonstrated the utility of these molecules for 

binding of anions and as new self-assembling systems. Molecular recognition of cations, 

anions and neutral molecules play a significant role in biology and chemistry. However, a 

rigorous attention has been paid for recognition of cations but recognition of anions 

received little attention. Anions are everywhere in the living systems and play pivotal role 

in carrying out many biochemical operation for sustaining life. Anions such as chloride, 

phosphate, and sulfate regulate the flux of key metabolites into and out of cells while 

maintaining osmotic balance. Among all anions, anion receptors specific for chloride and 

fluoride has attracted growing interest because of their role in chemistry, biology and 

medicine. 

Chapter 1 covers a detailed overview of anion recognition properties of various synthetic 

anion receptors, namely: polyammonium, quaternary ammonium, amide, urea and 

thiourea, guanidinium, pyrrole, imidazolium, and triazole containing molecules. 

Chapter 2 describes the design and synthesis of various cyclic and acyclic triazole-based 

molecules and their binding behavior towards halide ions. Experimental results showed 

that placing triazole moieties on different positions of an aromatic scaffold can change the 

binding affinity towards anions. Various receptor designs described in this chapter 

emphasize that simple triazole moiety is a potential CH hydrogen bond donor for binding 

anions and for designing self-assembling systems. 

Chapter 3 addresses a design strategy for anion binding that illustrated the use of amide-

linked triazole on an aromatic scaffold. In conclusion, we have demonstrated that the 

amide-linked triazole is an excellent motif for anion recognition. It can be considered a 
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mimic of constrained dipeptide linkage and could be used efficiently for binding guest 

molecules. We also designed and synthesized a triazole-based receptor that can change 

color upon binding, providing a useful tool for the visual detection of anions. 

Chapter 4 reports cystine-based macrocyclic compounds showing very unique self-

assembling behavior. 24-membered disulfide macrocycle D3 shows a helical and tubular 

organization and also forms an insoluble plaque that is birefringent with congo red dye. 

52-membered macrocycle D4 shows a vesicle-like assembly. This is a rare example, 

wherein helices, tubes and vesicles are formed from cystine-based macrocycles. These 

disulfide macrocycles, with amyloid-like self-assembly, will serve as excellent model 

systems for studying the mechanism and the inhibition of amyloid-like disorders. The 

vesicles from disulfide macrocycles are useful as container molecules for various guest 

molecules. 

Chapter 5 deals with the design and synthesis of various macrocyclic compounds with an 

aim to bind cations. The results from the binding studies showed that these macrocycles 

are not strong binders of cations, indicating that the orientation of triazole nitrogen is a 

crucial factor. Even the acyclic compounds E27, E28, E30 and E31 did not show very 

strong binding affinity, emphasizing the importance of correct orientation of triazole units 

for metal ion binding. Therefore, the present methodology can be further utilized for the 

generation of macrocycles containing metal ion binding units on the linker regions. The 

conformationally restricted macrocycles, by the correct choice of linkers, may provide 

macrocycles with high binding affinity similar to porphyrins. 
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