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ATTITUDE OF REVIEWER 

on dissertation on topic: "Mechanisms of prebiotic reactions based on formamide - ab initio 

modeling", presented by PhD student Sofia Slavova for awarding the educational and scientific 

degree "Doctor" in the field of higher education 4. "Natural Sciences, Mathematics and 

Informatics", professional field 4.2 Chemical Sciences, Scientific specialty Theoretical Chemistry, 

Supervisor: Prof. Dr. Venelin Enchev 

The documents, presented by Sofia Slavova in connection with the procedure for awarding the 

educational and scientific degree "Doctor", meet the requirements of the Law for development of 

the academic staff in the Republic of Bulgaria, the Regulations for its implementation and the 

Regulations on the terms and conditions for obtaining scientific degrees and holding academic 

positions in Bulgarian academy of sciences (BAS) and Institute of General and Inorganic 

Chemistry (IGIC). 

Sofia Slavova meets the minimum national requirements for the educational and scientific degree 

"Doctor" under Art. 2b (2) of the Law for development of the academic staff in the Republic of 

Bulgaria and the additional requirements of IGIC-BAS. 

The topic of the dissertation is intriguing and relevant because it relates to one of the fundamental 

questions for science, how and from what the first nucleobases were formed. In search of the 

answer to this complex question, PhD student Sofia Slavova has set a very clear specific goal: to 

predict the mechanisms of prebiotic reactions based on formamide through ab initio modeling. 

To achieve this goal, she has developed logical and sufficiently realistic reaction schemes for 

formation of prebiotic precursors, purine and pyrimidine nucleobases as well as pterin, in the 

decomposition of formamide as a result of thermal processes only and by reactions catalyzed by 

formamide (or its tautomer-formimidic acid). 

For the first time, by correct computational modeling, mechanisms of prebiotic autocatalytic 

reactions for the formation of adenine, hypoxanthine, 2,6-diamino-purine, guanine, xanthine, 

isoguanine, pterin, 3-hydroxy-acrylonitrile and urea from formamide, have been proposed. The 

energy barriers are estimated and the intermediate states are reliably predicted. The study is in-

depth and detailed. It is essentially theoretical, ab initio quantum-chemical, and is based on 

existing experimental data from gas chromatography combined with mass spectrometry (GCMS), 

which have guided the PhD student on starting structures, precursors, intermediates and final 

products of reactions. As required by the good standards in computer modeling, the calculation 

procedure is optimized by calculations at different levels of accuracy (MP2, SCS-MP2, 

SMD/MP2, SMD/SCS/MP2) and comparing the results with those obtained at the highest accuracy 

level - CCSD (T). The calculation protocol used (SMD/SCS/MP2) correctly takes into account the 

higher order electronic correlation and the influence of the medium (formamide). The obtained 

results are a very good basis for further research in the field of chemical evolution and prebiotic 

reactions based on formamide. 

The dissertation and the abstract correctly reflect the course of the research. The style of the 

presentation is clear and precise and testifies to the high language culture of Sofia Slavova. The 

comprehensive literature review presents the known so far experimental and theoretical research, 
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which has provoked her interest in upgrading and developing research on the topic. The results are 

described in a convincing way, with accurate terminology and very informative illustrative 

material, discussed with arguments and understanding, which is evidence of the in-depth 

knowledge and training of the PhD student both on the topic and on the theory of computational 

methods used. 

The most important results of the research have been summarized in three scientific articles, 

published in authoritative international journals with impact factor and quartile 2 (two citations 

have already been noticed) and presented at 12 scientific forums and 2 competitions in which Sofia 

Slavova has received two awards. 

I have excellent personal impressions of Sofia Slavova. The scientific discussions with her create 

a conviction that she is an enterprising young scientist who works very motivated and focused on 

the topic, and at an exceptional pace. A very positive impression is made by her desire to constantly 

upgrade her knowledge and improve the level of her reporting so that it is at a high scientific level, 

but also accessible to perception. 

What has been said so far motivates me without hesitation to give my positive assessment of the 

dissertation and to support the awarding of the educational and scientific degree "Doctor" to Sofia 

Slavova. 

 

Sofia, May 05, 2021 

Member of the scientific jury: 

(Prof. Dr. Natasha Trendafilova) 


