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ABSTRACT 

New p-conjugated polymers, 1,3,4-oxadiazole derivatives, with impressive electron transport features have been 

synthesized by a one step dehydrocyclisation reaction, and characterized. 2-nitro terephthalic acid upon 

reacting with hydrazine monohydrate and terephthalohydrazide gave poly(2-nitro-p-phenylene-1,3,4-

oxadiazole) [PNPO] and poly(2-(o-nitro-phenyl)-5-phenyl-1,3,4-oxadiazole) [PNPPO], respectively, under 

mild reaction conditions with a fast kinetics. They have bright luminescent properties in the blue region of the 

electromagnetic spectrum. The novel polymers have been found to possess densely packed structure to induce 

high charge mobility. These are proposed as ideal candidates for fabricating OLEDs. 
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1. INTRODUCTION  
Processable conjugated polymers are now being 

extensively employed for organic field-effect 

transistors (OFETs) [1], organic light-emitting 

diodes (OLEDs) [2], polymer solar cells (PSCs)[3], 

and many sensors [4]. Of various pi- conjugated 

polymers, oxadiazole containing polymers have 

received   much attention recently because of the 

theoretical interests and their potential applications 

in electronic and photonic devices. The oxadiazole 

unit is useful to tune the electronic states of pi- 

conjugated polymers as in the cases of copolymers 

with flourene [5], and benzene. The 1, 3, 4- 

oxadiazole based n- type pi- conjugated polymers 

can functions as hole- blocking layers in 

multilayered organic light emitting devices [6].  

 

In this work, two new acceptor type pi- conjugated 

polymers, by the one- step dehydrocyclization of 2- 

nitroterephthalic acid with hydrazine monohydrate 

and terephthalohydrazide have been synthesized 

and characterized. The structures are shown in 

Figure 1. The synthesized oxadiazole polymers are 

fully soluble in DMF, DMSO, and formamide. 

Their chemical structures, average molecular 

weights, thermal stability, optical properties, 

morphological characteristics, and crystalline 

properties have been investigated. They have been 

found to possess a compact structure compared to 

many other pi- conjugated polymers. Because of 

the highly ordered molecular assembly and 

extended pi- conjugation, the polymers show 

impressive optical properties.The problem of lower 

solubility with many oxadiazole systems has also 

been solved to a great extent by the strategies 

followed.  

 
Figure 1. Structures of novel macromolecules. 

 

2. EXPERIMENTAL  

All chemicals used in this research were of 

analytical grade. Hydrazine monohydrate was 

purchased from Sigma Aldrich, Bangalore, India. 

Terephthalic acid and phosphoric acid were 

purchased from Merck, India. One of the 

monomers, 2- nitro terephthalic acid, was 

synthesized by the nitration of terephthalic acid in 

the presence of nitrating mixture (Con. HNO3 and 

Con. H2SO4). Terephthalohydrazide was 

synthesized from terephthalic acid and execss 

hydrazine monohydrate. Phosphoric acid was 
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