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In the State Gazette, issue no. 47 / 04.06.2021, competition for professor of "theoretical 

chemistry" at the Institute of General and Inorganic Chemistry at BAS participates only one 

candidate - Assoc. Prof. Dr. Ivelina Mircheva Georgieva. All documents have been prepared 

in accordance with the requirements of the Law on the Development of Academic Staff in the 

Republic of Bulgaria and the Regulations on the Terms and Conditions for Acquisition of 

Scientific Degrees and Occupation of Academic Positions at IONH - BAS. 

 

Biographical reference        

Ivelina Georgieva was born in 1966. She graduated twice with a master's degree in 

chemistry from the Faculty of Chemistry at Sofia University "St. Kliment Ohridski ”- in 1989 

with a degree in inorganic and analytical chemistry and five years later (1994) with a degree 

in methodology of teaching chemistry. He started working as a chemist in the Central 

Enrichment Laboratory at the Bulgarian Academy of Sciences in 1990, and 5 years later he 

entered the Laboratory of Theoretical and Computational Chemistry at the Institute of General 

and Inorganic Chemistry, where he still works today. In 2001, under the supervision of Prof. 

Natasha Trendafilova, she defended a dissertation on "Geometric and electronic structure of 

coordination compounds of Pt (II) and Pd (II) with antitumor properties" and received a 

Educational and Scientific Degree doctor (PhD) in inorganic chemistry. She received his 

habilitation in 2009 as a senior research associate II degree (associate professor according to 

ZRASRB from 2010) in the specialty of theoretical chemistry. She specialized at the 

Autonomous University of Barcelona, Spain (3 months); The University of Vienna (2004-

2011, 18 months in total) and the University of Natural Resources and Applied Life Sciences 

(1 month) in Austria; Czech Academy of Sciences, Czech Republic (1 month) and the Faculty 

of Pharmaceutical Science and Technology at Tianjin University, China. Since 2016 he has 

been the head of the Theoretical and Computational Chemistry Laboratory and the scientific 

secretary of the institute.     

 

Scientometric data and scientific contributions      

During her scientific career, Assoc. Prof. Ivelina Georgieva has co-authored a total of 65 

scientific publications, 63 of which are in peer-reviewed journals. Six articles published 

during the period 1997-2000 were included in her dissertation, and another 26 were published 

before her habilitation in 2009.     

32 scientific articles have been submitted for participation in the competition. They were 

published in the period 2010-2021 and are only in peer-reviewed journals: five articles in  

Journal of Molecular Structure, three articles in Journal of Inorganic Biochemistry, 

Spectrochimica Acta и Polyhedron, two articles in Chemical Physics и Journal of  



Organometalic Chemistry, and one article in Inorganic Chemistry, Journal of Physical 

Chemistry A, Journal of.Photochemistry and.Photobiology A, Photochemistry and.Photobiology, 

Journal of Luminescence, Environmental Science and Technology, Theoretical Chemistry 

Accounts, Dyes and Pigments, Solid State Sciences, Vibrational Spectroscopy, Journal of 

Molecular Modeling, Monatshefte für Chemie, Bulgarian Chemical Communication and 

Chemija. В 22 от тях доц. Георгиева е автор за кореспонденция и това ясно показва 

нейната водеща роля в проведените изследвания. Половината (16) от представените 

статии са излезли от печат през последните 5 години. In 22 of them Assoc. Prof. 

Georgieva is the author of correspondence and this clearly shows her leading role in the 

research. Half (16) of the submitted articles have been published in the last 5 years.  

 

Seven articles, five of which in quartile magazines Q1 and two in quartile magazines 

Q2, are included in an extended habilitation report on "Molecular design of photoactive metal 

complexes and chromophores". In all articles Assoc. Prof. Georgieva is the author of 

correspondence. I would pay special attention to the study of the absorption properties of the 

4-hydroxybenzylidene-2,3-dimethyl-imidazolinone chromophore in green fluorescent protein. 

This protein is found in bioluminescent organisms and is of interest in connection with its use 

as a fluorescent marker in biochemistry. It has been found experimentally that the two 

absorption bands observed in the UV-Vis spectrum of GFP are due to two forms of 

chromophore in the protein, the nature of which is still controversial. As a result of the 

theoretical study, the nature of these bands is explained - they show the presence of a neutral 

and anionic form of the chromophore in the green fluorescent protein. Quantum chemical 

calculations predict that the absorption properties of these two forms are influenced by the 

environment in the protein. Solvatochromism in water and acetonitrile solvents and 

ionochromism in the presence of magnesium ions in the metal complex Fe(II)bis-(1,10-

phenanthroline)dicyan were also evaluated. It was found that the two intense absorption bands 

of the complex are due to the intramolecular charge transfer from the high-energy occupied 

orbitals of the metal ion and the cyano groups to the low-energy free antisound π orbitals of 

phenanthroline. The blue shift of the bands is due to a decrease in the energy of the high-

energy occupied orbitals due to the specific interaction of the metal complex with water 

molecules and Mg2+ ions, realized through the cyano groups.   

The process of intramolecular charge transfer in 4-(N,N-dimethylamino)benzonitrile in 

the excited state was theoretically investigated to explain the double fluorescence of the 

molecule in acetonitrile. A mechanism of non-adiabatic rotation of the dimethylamino group 

of the molecule in the second singlet excited state is proposed, which is a precursor of the 

reaction for intramolecular charge transfer, and which at the point of conical intersection 

passes into the first singlet excited state. At this point, the two states, local excitation and 

charge transfer, have similar energies and are in equilibrium. It has been shown that the 

equilibrium populations of both states can be fine-tuned from a solvent of appropriate 

polarity, and hence both emissions. This whole study was performed using multi-reference 

methods, which can simultaneously describe the energy surfaces of local excitation and charge 

transfer states and their nonadiabatic intersection regions, as well as optimize the geometries 

of the excited states and conical sections.       

Interesting optical properties have been observed for glyoxyl acid oxime complexes 

with Pt(II) and Pd(II), which are isostructural in solution and in solid state. In the quantum-

chemical calculations of the two complexes, a slight batochromic shift of the absorption bands 

in solution was found, while in the solid state it was significant. The planarity of the 

complexes, which allows for the formation of chain structures and intermolecular contact of 

metal atoms, is of key importance for this effect.      



Processes with excited energy transfer in Eu(III), Tb(III), Gd(III)-based luminescent 

systems with phenanthroline and coumarin-3-carboxylic acid as ligands were studied. The 

mechanism of enhancement of lanthanide luminescence in these complexes has been 

predicted.      

The results in the extended habilitation report are presented in a very clear and concise 

style.     

 

Apart from the habilitation reference, another 26 publications are included in the 

competition. The research in them is focused on the study of metal complexes with 

application in medicine, agrochemistry and catalysis. They can be combined in 4 topics:   

 

Metal complexes with biologically active ligands  

The object of research are groups of complexes of different metals, Cu(II), Zn(II), Ni(II), 

Co(II), Cd(II), Mn(II), Ag(I), Pt(II), Pd(II) and Pr(III) with neutral and deprotonated ligands - 

coumarin derivatives, oxime of glyoxylic acid, 2-mercapto-nicotinic acid, bipyridine, 

phenanthroline, cystamine, thiourea and cisplatin. As a result of the performed model 

calculations with methods of the density functional, their electronic, infrared, Raman and 

NMR spectra are interpreted and the preferred form of coordination of the ligands to certain 

metal ions is determined. The calculations made it possible to derive correlations explaining 

and predicting the functional properties of metal-containing systems.  Metal complexes with 

biologically active ligands    

 

Metal-containing systems with catalytic and adsorption properties     

The capacity of Co(II) exchanged zeolites (shabazite, mordenite, ferritite and ZSM-5) 

for adsorption of nitric oxide molecules was studied. The thermodynamically stable β-Co(II)-

mordenite/ferrite configuration has been shown to be consistent with the experimentally 

dominant configuration, but the more unstable α-Co(II) configuration in zeolites has a higher 

adsorption capacity for nitric oxide molecules.    

 

Metal structures with optical properties      

Using quantum chemical methods based on the density functional theory (DFT), the 

structural parameters, electronic structure, magnetic, optical and polarization properties of 

Zr(IV) acetyl-acetonate complexes and La(III) and Mn(III)-modified BiFeO3 multiferroite 

perovskite were predicted.    

 

Metal-containing structures in the solid state    

Quantum chemical methods based on the density functional theory have been used to 

study the molecular structure, vibrational characteristics and thermodynamic stability of 

conformations in the crystal structure of alkylenediammonium hexafluorosilicates, 

hexachlorocalase compounds and magnesium-urea complexes. It has been theoretically 

predicted that the displacement of water molecules by urea molecules in magnesium-urea 

complexes stabilizes magnesium complexes.    

 

All publications are on the topic of the announced competition.    

In the combined experimental-theoretical publications, Assoc. Prof. Georgieva's 

contributions are mainly in the theoretical research, including a large part of the quantum 

chemical calculations, as well as the preparation of the manuscript for publication and 

correspondence with reviewers, in cases where she is a corresponding author.    



The citations of the publications with which the candidate participates in the 

competition are 369 (according to Scopus - 264), the total number of citations of all articles 

according to Scopus and other sources is 804. The Hirsch index is 16.   

The number of participants in scientific forums with posters and oral presentations is 

impressive: 58. Of these, 43 are international forums and 15 are national forums. Associate 

Professor Georgieva has managed 3 national projects. She has participated in 15 research 

projects, of which 5 international and 10 national.   

She has made 13 reviews and opinions on procedures for scientific degrees and 

academic positions at BAS and Bulgarian universities, as well as 96 anonymous reviews of 

manuscripts.     

 

Teaching activity    

Assoc. Prof. Ivelina Georgieva developed and taught an elective course "Modeling of 

Metal Complexes" at the Faculty of Chemistry and Pharmacy of Sofia University "St. Kliment 

Ohridski" in 2014. She also supervised a bachelor's degree, who defended his dissertation at 

the Faculty of Chemistry at Sofia University in 2020. In 2017 and 2018 she trained students in 

the program "Student Internships".  

 

 

Conclusion 

 

The scientific production of Assoc. Prof. Dr. Ivelina Georgieva exceeds the minimum 

national requirements for holding the academic position of "Professor" in the field of "Natural 

Sciences, Mathematics and Informatics", Department of Chemical Sciences specified in the 

Law on the Development of Academic Staff in Bulgaria, The Regulations for its application 

and the Regulations for the terms and conditions for acquiring scientific degrees and holding 

academic positions at BAS. I consider positive the interdisciplinary nature of the research 

conducted by teams, including foreign scientists. Her leading role in setting the objectives of 

the research, interpreting the results and preparing the articles is beyond doubt. Her 

participation in scientific juries and as a reviewer in international scientific journals testifies to 

her recognition by the scientific community.    

All this gives me reason to convincingly propose to the Scientific Jury to award Assoc. 

Prof. Dr. Ivelina Georgieva the academic position of "Professor" of Theoretical Chemistry. 

 

 

September 23, 2021      

  

 

Prof. Venelin Enchev     

 

 


