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1. Brief biographical data of the PhD student

Irina Rumenova Yotova graduated with a Bachelor's degree at the Konstantin Preslavsky
University of Shumen in 2014, specialty " Pedagogy of Biology and Chemistry Education " with
Certificate of Excellence and an award for active participation and development in the field of
probiotics research. In 2016, she received a Master's degree from the " Konstantin Preslavsky"
University of Shumen, specialty "Environmental Biotechnologies and Food Control™. From 2020
to the present, she is an assistant at the University of Shumen.

2. Timeliness of the topic.

The presented dissertation concerns an actual problem of scientific and applied importance.
The chemistry of allenes is one of the fastest growing areas of organic chemistry in recent years.
Research in this area is interesting, both from a theoretical and a synthetic point of view. A large
number of biologically active compounds containing an allene fragment in their molecules are
known. This reinforces research related to their synthesis and possibilities of application, as
medicinal products. Research in the field of phosphorylated allene compounds, related to the
creation of new methods of synthesis and the study of their reactions with nucleophilic reagents,
as well as in carbonylation reactions, is a current task that leads to the enrichment of general
knowledge about the chemistry of the organophosphorus compounds.

3. Evaluation of dissertation work and contributions.

An extremely pleasant impression is made by the precise writing and formatting of the
dissertation work. The dissertation is very well structured on 104 pages, of which the main text is



on 80 pages, contains 75 schemes and 16 tables. It also contains a list of abbreviations used, which
makes reading much easier.

The dissertation begins with an introduction that justifies the doctoral student's interest in the
chosen topic, followed by a literature review, a discussion of own results, an experimental part, a
description of the contributions of the dissertation work and a list of the literature used. The list of
used literature consists of 328 titles by Bulgarian and foreign authors.

The literature review is competently written without unnecessary details and ends with a conclusion
that shows that doctoral student Yotova knows the state of the problem well. All this has helped
her to accurately and clearly formulate the purpose of the dissertation, to properly plan the
experimental work and to select methods and approaches that allow for its successful
implementation. The individual parts of the own research are presented in chronological order, and
the conclusions correctly reflect the results obtained.

A large volume of experimental work was carried out, which was described according to the
requirements and was undoubtedly the work of the doctoral student. The synthesized compounds
were purified and characterized by modern methods and the conclusions correctly reflect the
obtained results.

The overall presentation of the dissertation leaves no doubt about the reliability of the obtained
experimental data and about the way of their interpretation.

Briefly, the main contributions of the PhD student are in the study of 1,2-
alkadienephosphonates and phosphine oxides in nucleophilic addition reactions and catalyzed
carbocyclization.

22 new organophosphorus compounds not described in the literature were synthesized and
characterized.

The nucleophilic addition reaction of propargyl alcohol to 1,2-alkadienephosphonates and
1,2-alkadienephosphine oxides was studied. It was established that the catalyst does not affect the
reaction pathway

Addition reactions of benzylamine and 2-aminopyridine to allenephosphonates and
phosphine oxides were studied and the reaction mechanism was confirmed. The study was
performed with substrates that have not been studied in a similar nucleophilic addition reaction.

The mechanism was shown to involve attack of the reagent on the central carbon atom of
the allene double bond system and formation of addition products along the 1,2- and 2,3-double
bonds of this system.

A synthetic protocol for the preparation of new biologically active compounds was created,
based on the reaction of nucleophilic addition of nitrogen-containing nucleophilic reagents to
allenephosphonates and phosphine oxides.



1,2-alkadienephosphonates and 1,2-alkadienephosphine oxides were studied as substrates
in a cycloaddition reaction catalyzed by transition metal compounds known as the Pauson-Khand
reaction

The cytotoxic activity of the newly synthesized organophosphorus compounds was
investigated and a relationship between the chemical structure and biological activity was
established.

4. Dissemination of the results

The results of the dissertation work have been published in 3 articles, which are in refereed and
indexed journals. In one of the publications, the doctoral student is the first author (Acta Scientifica
Naturalis), and in two the second author (Comptes rendus de I'Academie bulgare des Sciences and
Journal of Applied Pharmaceutical Science). The work in J. Appl. Pharm. Sci. is quoted twice.

She participated in 4 scientific conferences with reports that were published in full text in the
conference proceedings and in 2 international conferences abroad.

5. Assessment of correspondence between the abstract and the dissertation.

The abstract, which is 52 pages, corresponds to the content of the dissertation and represents a
shortened version of its essence. It fully and faithfully reflects the results obtained, as well as their
analysis. The topic corresponds to the scientific specialty.

Conclusion

In conclusion, | find that, the presented dissertation fully meets the requirements of the
Development of Academic Staff in the Republic of Bulgaria Act (DASRB), the Rules for the
Application of the Development of Academic Staff in the Republic of Bulgaria Act and with the
Rules set at the Konstantin Preslavsky University of Shumen.

Based on the contributions of the dissertation in the study of 1,2-alkadienephosphonates and
phosphine oxides in nucleophilic addition and catalyzed carbocyclization reactions, as well as the
preparation of new organophosphorus compounds | give my positive assessment of the conducted
research and the obtained results. | propose to the scientific jury to award the educational and
scientific degree "DOCTOR™ to Irina Rumenova Yotova in the Area of Higher Education 4.
Natural sciences, mathematics and informatics, Professional Field 4.2. Chemical Sciences, PhD
Program "Organic Chemistry".
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