
 
  

Summary …………………………………………………………… i 

General Introduction & Aim of the Work …………… 1 

INTRODUCTION………………………………………………... 4 

Synthesis of 1,3,4-thiadiazole derivatives……………………. 5 

Synthesis of 1,3,4-thiadiazole via  formation of one bond………… 5 

   Fragment S-C-N-N-C: Cyclizations  

Synthesis of 1,3,4-thiadiazole via  formation of two bonds……….. 10 

   Fragments C-N-N-C and S 10 

   Fragments S-C-N-N and C  11 

   Fragments N-N-C and S-C 17 

   Fragments C-S-C and N-N 19 

Synthesis of 1,3,4-thiadiazole via  formation of three bonds……… 20 

   Fragments N-N-C, S and C 20 

Synthesis of 1,3,4-thiadiazole via  formation of four bonds………. 21 

 Fragments N-N, S and  two C fragments 21 

Synthesis of 1,3,4-thiadiazole by oxidation of fully or partially 

reduced derivatives……………………………………………….…. 
21 

Synthesis of 1,3,4-thiadiazole by transformation of other 

heterocycles………………………………………………………….. 
23 

Mesoionic compounds……………………………………………….. 27 

Reactions of 1,3,4-thiadiazole derivatives ………………… 29 

Reactivity of 1,3,4-thiadiazole ring…..……………………………... 29 

- Unimolecular thermal and photochemical reactions…………… 29 

- Electrophilic attack at nitrogen………………………………… 30 

- Electrophilic attack at carbon.………………………………… 31 

- Electrophilic attack at sulphur………………………………… 32 

- Nucleophilic attack at carbon.………………………………… 32 

- Electrophilic attack at hydrogen attached to carbon…………… 36 

- Reaction with radicals and cyclic transition states…………….. 37 



Reactivity of substituents attached to ring carbon atoms………… 38 

- Carbon substituents…………………………………………….. 38 

- Nitrogen substituents.………………………………………….. 39 

- Oxygen substituents …………………………………………… 43 

- Sulphur substituents.…………………………………………… 43 

- Halogen substituents.…………………………………………... 47 

Reactivity of substituents attached to ring hetero atoms………….. 47 

Biological activity of 1,3,4-thiadiazole derivatives ……….. 49 

Miscellaneous applications of 1,3,4-thiadiazole derivatives 53 

Further development……………………………………….. 54 

RESULTS & DISCUSSION………………………………...  

Synthesis and reactions of 2-amino-5-heptadecyl-1,3,4-

thiadiazole................................................................................ 
55 

Part I: Facile procedure for one pot synthesis of         

novel functionalized thiadiazoles, thiadiazolo[3,2-a] 

pyrimidines, imidazo[2,1-b]thiadiazole and triazole 

carrying a long chain moiety. 

 

Synthesis of 2-amino-5-heptadecyl-1,3,4-thiadiazole........... 56 

Reactions of 2-amino-5-heptadecyl-1,3,4-thiadiazole…..…. 58 

Reactions with carbon electrophiles………………………………..  

- Reaction with 1,3-dielectrophilic carbon compounds………….. 58 

- Reaction with oxalyl chloride (1,2-dielectrophilic carbon 

compound)……………………………………………………... 
67 

- Reaction with triethylorthoformate………..……………..….. 68 

- Reaction with 2-naphthaldehyde……………………………….. 70 

- Reaction with succinic anhydride……………………………… 71 

Desulphurization reaction (reaction with hydroxylamine)……………. 72 

  



Part II: Behaviour of 5-heptadecyl-1,3,4-thiadiazole-

2-diazonium chloride toward active methylene 

compounds: 

Formation of hydrazono       azo tautomers and 

cyclization of the products. 

 

Coupling reactions of diazonium chloride………………… 75 

- Coupling with active methylene compounds………………….... 75 

- Coupling with 2-naphthol…….……………………….……….. 83 

Chemical confirmation of azo          hydrazono tautomerism...... 84 

Reactions via azo tautomer………………………………………... 84 

Reactions via hydrazono tautomer……………………………….. 88 

Electronic absorption spectra……………………………………… 90 

Part III: Synthesis of some condensed and non-

condensed thiadiazoles based on 2-chloro-5-

heptadecyl[1,3,4] thiadiazole. 

 

Synthesis of 2-chloro-5-heptadecyl-1,3,4-thiadiazole....................... 92 

Reactions of 2-chloro-5-heptadecyl-1,3,4-thiadiazole……………... 94 

- Reaction with acetylhydrazine……………………….………… 94 

- Reaction with o-phenylenediamine……………………………. 95 

- Reaction with anthranilic acid…………..……………………. 96 

- Reaction with sodium azide……….…………………………… 98 

- Reaction with piperidine……………………………………….. 99 

- Reaction with hydrazine hydrate [hydrazinolysis]…………….. 99 

Reactions of 2-hydrazino-5-heptadecyl-1,3,4-thiadiazole………… 101 

- Reaction with β–benzoylpropionic acid……………….……….. 101 

- Reaction with β –[(4-chloro-3-methyl) benzoyl] acrylic acid…. 102 



- Reaction with phthalic anhydride...…………………………. 104 

Biological activity of some synthesized thiadiazole 

derivatives…………………………………………………… 
106 

Structure-activity relationships (SAR) of thiadiazole 

derivatives…………………………………………………………… 
109 

Nonionic surfactants from the synthesized heterocyclic 

compounds and their surface active properties …………. 
111 

SPECTROSCOPIC DATA.………………………………………... 118 

EXPERIMENTAL……………………………………………….. 183 

REFERENCES……………………………………………………… 195 

Arabic summary……………………..……………………………  

 


