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IV. Summary and Conclusion: 

           The importance of hydroxypyridine derivatives in different life 

activities has initiated us to propose the subject of the thesis. The thesis presents 

experimental spectral studies associated with theoretical quantum mechanical 

calculations of some important chemical behaviors of 3-Hydroxypyridine(3HP) 

and 4-Hydroxypyridine(4HP). Their preference geometry and structural data,   

their behavior as donors towards iodine (I2) and  2,3-dichloro-5,6-dicyano-p-

benzo-quinone (DDQ) molecules, and their electronic transitions in the 

absorption spectra were investigated. The thesis is generally constructed to 

consist of three main chapters: 

The first chapter presents a literature survey, accounting on the biological 

importance, structural and theoretical studies, spectral and charge transfer 

complex formation studies of the concerned hydroxypyridine derivatives. The 

different theoretical methods employed in calculations, namely, different 

quantum mechanical molecular orbital methods and aim of the work. 

The second chapter provides a description of the materials, instrumentation 

and computer software, as well as the methods of  UV- spectral measurements 

and the procedures of preparation of charge transfer complexes with towards   

iodine (I2) and  2,3-dichloro-5,6-dicyano-p-benzo-quinone (DDQ) molecules.  

 

The third chapter is devoted to present the experimental and theoretical 

results of our investigation and their discussion.  It is divided into two main parts: 



1-The first part is devoted to study the  results of theoretical investigation of the 

ground state geometry of 3-Hydroxypyridine(3HP), 4-Hydroxypyridine(4HP), 

Iodine (I2) and 2,3-dichloro-5,6-dicyano-p-benzo-quinone (DDQ) . Their 

preference geometry and structural data,  their behavior as donors and acceptors, 

using different levels of quantum mechanical computations namely the RHF ab-

initio MO  using  different basis sets and the density functional theory using the 

B3LYP (with different basis sets).  The theoretical studies were conducted in gas 

phase and in different solvents. The preference geometry and the molecular 

structural parameters were determined. Results indicated that hydroxy pyridine 

derivatives have an exact planar geometry.   

 2- The second part is concerned with the results of spectroscopic investigation 

of the charge transfer complexes formed as a result of interaction of of 3-

Hydroxypyridine (3HP) and 4-Hydroxypyridine(4HP) and the  Their preference 

geometry and structural data, their behavior as donors towards  Iodine (I2) and 

2,3-dichloro-5,6-dicyano-p-benzo-quinone (DDQ) as acceptor.  Results 

confirmed that the resulted adducts were confirmed to be 1:1 complexes.  The 

formation constants were determined.  The ionization potential of the different 

donors (hydroxypyridine compounds) were spectroscopically estimated and 

compared with the theoretically calculated values obtained from B3LYP/6-

311+G(d,p) MO calculations in gas phase and in chloroform as a solvent.  In 

addition to that the thermodynamic parameters in addition to stability parameters 

were evaluated and the results showed that, the 4HP molecule interact more 



strongly with iodine than the 3HP molecule.  The mode of interaction between 

the different hydroxypyridine derivatives and iodine molecule was theoretically 

investigated and indicated that the most stable complex was that formed when 

one of the iodine atoms of the iodine molecule is attached to the ring-nitrogen-

atom of the hydroxypyridine derivatives under investigation.   In addition to that 

the results of spectroscopic investigation of the charge transfer complexes formed 

as a result of interaction of  3-Hydroxypyridine (3HP) and 4-

Hydroxypyridine(4HP) towards  2,3-dichloro-5,6-dicyano-p-benzo-quinone 

(DDQ) as acceptor in gas phase and in solvents with different polarity namely 

acetonitrile, ethanol and methanol have been introduced.  Results confirmed that 

the resulted adducts were confirmed to be 1:1 complexes. The formation 

constants were determined. The ionization potential of the different donors 

(hydroxypyridine compounds) were spectroscopically estimated and compared 

with the theoretically calculated values obtained from  B3LYP/6-311+G(d,p) MO 

calculations in gas phase and in solvents with different polarity namely 

acetonitrile.  In addition to that, the thermodynamic parameters in addition to 

stability parameters were evaluated and the results showed that the 4HP molecule 

interact more strongly with DDQ than the 3HP molecule. Three modes of 

interaction between the different hydroxypyridine derivatives and DDQ molecule 

was theoretically investigated and indicated that the most stable complex was that 

formed when one DDQ molecule is in T-shape with the hydroxypyridine 



derivative where the Nitrogen atom of the hydroxypyridine derivatives is the 

contact atom with the DDQ molecule.   

   

 


