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1. General

Assoc. Prof. Dr. Julian Dimitrov Zagranyarski is the only candidate for the academic
position "professor” at the Department of Organic Chemistry and Pharmacognosy, Faculty
of Chemistry and Pharmacy, Sofia University "St. Kliment Ohridski". The position was
announced in the State Gazette No. 67 of 09.08.2024, as well as on the website of Sofia
University. The materials submitted by the candidate are in accordance with the
requirements of the Law for the development of the academic staff in Republic of Bulgaria
and meet the specific requirements of the Faculty of Chemistry and Pharmacy, Sofia
University "St. Kliment Ohridski

Assoc. Prof. Dr. Julian Dimitrov Zagranyarski participates in the competition with 20
publications (total IF=107.82). Five of these publications, falling in quartile Q1, are assigned
to group of indicators B, with which the candidate gains 125 points on this indicator. The
remaining 15 publications are assigned to group of indicators D. The distribution of these
publications by quartiles is as follows: 9 publications Q1, 5 publications Q2 and one
publication without impact factor/quartile. In total, these publications bring 335 points to the
candidate under indicators D. Under group of indicators E, Assoc. Prof. Zagranyarski
presents 121 citations of his scientific publications without auto-citations, which leads to a
total of 242 points. The total number of points collected by the candidates under indicator E
is 211. 7 projects are presented, of which 5 funded by the Bulgarian National Science
Found. In these projects, Assoc. Prof. Zagranyarski is a participant in 2 and a project leader
from a partnering organization in 3. Two projects funded by other sources, in which the
candidate is a participant, are also presented. The total amount of funds attracted under the
presented projects is 455000 BGN. Assoc. Prof. Zagranyarski presents his doctoral
dissertation. His Hirsch index is 11, it should be noted that there is a discrepancy in the data
presented by the candidate for this index. In the table describing the minimum requirements
for the position is indicated h1l, while in Scopus database, this value is 12. Assoc. Prof.
Zagranyarski supervised 10 master theses. The candidate presents a document describing his
general scientific contributions, as well as a habilitation thesis entitled "Synthesis and
application of new classes of naphthalene and perylene dyes and pigments".



2. Brief CV of the candidate

In 2001, Assoc. Prof. Dr. Julian Zagranyarski obtained a Master's degree in Chemistry
at the Faculty of Chemistry of Sofia University. In 2007, he successfully defended his PhD
thesis in "Organic Chemistry" at the same faculty. The candidate successively held various
positions in the Department of Organic Chemistry at the Faculty of Chemistry - Assistant
Professor (2002-2005), Senior Assistant Professor (2005-2008), Chief Assistant Professor
(2008-2017), and Associate Professor (after May 2017). During 2011-2015, he conducted 3
postdoctoral specializations with a total duration of 3 years at the Max Planck Institute for
Polymer Research (Mainz, Germany), under the supervision of Prof. Klaus Miihlen.

3. General characteristics of the candidate's scientific activity

The scientific publications presented by Assoc. Prof. Zagranyarski are mostly devoted to
the synthesis of new dyes and pigments of naphthalene and perylene type. In addition to the
development of new synthetic routes, a significant part of the efforts in these scientific
works has been devoted to spectral characterization and the discovery of optical properties
of practical importance. Assoc. Prof. Zagranyarski is a co-author of a total of 6 patents and
40 scientific publications, 36 of them in journals with an impact factor, and the remaining 4
in journals without an impact factor. Within the framework of his habilitation work, Assoc.
Prof. Zagranyarski summarizes the results from 7 scientific publications, in 5 of which he is
a corresponding author, which is an excellent achievement. In accordance with the legal
requirements the habilitation work, however, covers only a fraction of the candidate's
achievements. A much more complete picture of the scientific contribution of Assoc.
Zagranyarski can be found could be found in the document describing his general scientific
contributions. In this document, Assoc. Prof. Zagranyarski outlines 3 main directions in his
research to date, namely:

Direction 1. Synthesis and applications of dyes based on 1,8-naphthalimides;
Direction 2. Synthesis and applications of dyes based on peryleneimides;
Direction 3. Synthesis and applications of other condensed aromatic systems

In direction 1, Assoc. Prof. Zagranyarski is a co-author of 7 scientific publications. The
main contributions of these studies can be summarized as follows:

. A synthetic method for the preparation of dithiol- and diselenol-substituted 1,8-
naphthalimide ligands was described for the first time. The electrochemical and fluorescent
properties in synthetic [FeFe]-hydrogenase mimics have been studied. The resulting
structures bearing two additional halogen atoms in ortho-position to the two chalcogens
allowed further fine-tuning of the reduction potential of the complexes. It is shown that these
compounds can be easily synthesized on a multigram scale from the commercially available
and cheap 1,8-naphthalene anhydride;



. A synthetic approach towards a new class 1,8-naphthalimide derivatives fused with
two benzofuran fragments have been developed. The compounds exhibit improved solubility
in organic solvents, their electrochemical and spectral properties have been studied;

. A design and efficient synthesis of disulfide 1,8-naphthalimides with regulated redox
properties and controlled solubility in electrolytes is proposed;

. A method for the synthesis of benzoxanthenimides by Cu-catalysis was developed for
the first time. The obtained benzoxanthenimides are a very important class of compounds,
mainly due to their wide spectrum of biological and technological applications;

. A series of naphthalimides condensed with benzoxanthine, benzothioxanthine, and
benzoacridine fragments was obtained. Consequently two new photosensitizers (PS) without
heavy atoms, namely benzoxanthenimide and benzoacridineimide, characterized by a
twisted -condensation framework, were identified,;

. In order to improve the optoelectronic properties of benzothioxanthenimide, Assoc.
Prof. Zagranyarski and co-authors carried out additional N-annelation. The obtained N-
annelated variants exhibit a significant difference in the band gap, which depend on the -
extension or N-annelated rylene structures.

In the second direction indicated by the candidate, 8 scientific publications have been
published in co-authorship. This research has led to the following scientific contributions:

. A series of pigments based on perylene, naphthalene and benzene separated push-pull
systems have been reported; their spectroscopic and optical properties have been studied;

. A series of new perylene monoimides containing a six-membered acridine
heterocycle has been obtained. The compounds have been synthesized by an innovative
tandem Pd-catalyzed process. Subsequently, studies of the optoelectronic properties have
been carried out. The thus obtained perylene monoimides fluoresce in the near infrared
region and show a large Stokes shift and quantum yields;

. Based on fluorophore-chelator (MOBIP) concept with direct attachment of the
fragments, a series of peryleneimides with a dioxepin heterocycle were prepared. The
compounds were subjected to investigation of their spectroscopic properties in the absence
and presence of metal cations in order to evaluate their potential applications as PET optical
Sensors;

. A new small chromophore based on perylenemonoimides, fluorescing in the near
infrared region, was synthesized. The exhibited property prove it suitable for imaging
lysosomes in living mammalian cells under physiological conditions;



. A synthetic protocol for the synthesis of 1,6,910- and 1,7,9,10-
tetrabromoperylenemonoanhydride is reported for the first time. The two isomers were
synthesized by the Hunsdicker reaction, isolated in pure form, and their sensitizing ability
was investigated;

. New perylene monoimides containing a disulfide bridge (as well as their iron-
carbonyl complexes) have been obtained. The aim of this study was to determine the
influence of the perylene linker on the redox potentials of the complexes and their catalytic
properties in the presence of acetic acid, by applying cyclic voltammetry. It was found that
the presence of the perylene core brings additional stability of the reduced species and shifts
its reduction potentials to more positive values;

. Derivatives of hexa-peri-hexabenzocoronene with multiple hydrogen bonding sites
and their joint self-assembly with monoalkyl-substituted perylenediimide were synthesized.
SEM stuides showed that the electron-rich hexa-peri-hexabenzocoronene self-assembles
with high precision with the electron-deficient perylenediimide, through controlled
hydrogen bonds. Subsequently, the self-assembly in solid state of an asymmetric
perylenediimide with an a-branched side chain at different temperatures was also studied.

Direction 3 covers 5 scientific publications of the candidate, the following contributions can
be outlined:

. Studies devoted to the efficiency of a set of DFT functionals for estimating the
excitation and emission energies of three newly synthesized blue fluorescent aryl substituted
1,3,4-oxadiazoles have been carried out. The emitters were specifically designed to allow
charge transfer via m-electron conjugation, while at the same time possessing high-energy
excited triplet states. Three different donor-acceptor systems based on indolocarbazole,
diphenylaminofluorene and triphenylamine have been synthesized. A completely new
synthesis of substituted indolocarbazole, as well as an innovative approach for the synthesis
of the fluorene derivative, have been proposed,;

. A new type of theoretically predicted fluorophores bearing dibenzofuran bridge have
been synthesized. The key novelty of these studies was the formation of the dibenzofuran
spacer containing nitro and carboxyalkyl groups in appropriate positions. Stepwise, the nitro
group was transformed into a diphenylamine group and the ester group into oxadiazole
heterocycle. Using this strategy, a series of positional isomers of disubstituted dibenzofuran
derivatives were synthesized.. The most promising emitter was incorporated into an OLED,
showing a blue color with a maximum EQE of 4.9%;

. Charge generation and recombination processes in three new photosensitizers
(DSSCs) were studied by ps—us transient absorption (TA) and quasi-stationary photoinduced
absorption (P1A) spectroscopy. The three photosensitizing dye molecules based on
cyclopentadithiophene showed relatively low energy conversion efficiencies ranging from
0.8% to 1.7% in solid-state DSSCs;



. A series of m-extended cyclo[3,3,2]azines bearing additional carbonyl groups have
been synthesized by aldol condensation. The two highly electron-withdrawing molecules
possess low LUMO energy levels of -3.99 and -3.95 eV, respectively. Organic thin-film
transistors (TFTs) based on the newly obtained cyanated cyclazine derivatives were
produced by vapor deposition, exhibiting extremely stable n-type semiconductor character
with the highest electron mobility of 0.06 cm2V-1s-1 consistently for more than 30 months;

. A facile and efficient method for the synthesis of aminobenzylnaphthol analogues
was developed. The three-component method is diastereoselective and uses (S)-
phenylethylamine as a source of chirality. The absolute configuration of the resulting new
chiral compounds was determined by NMR experiments and confirmed by X-ray
crystallography. The chiral steroidal aminobenzylnaphthols were applied as catalysts for the
addition of diethylzinc to aldehydes leading to enantioselectivities of up to 98% ee.

4. Assessment of the candidate’s personal contribution

It is clear that Assoc. Prof. Zagranyarski is a very active scientist with high leadership
capabilities. His scientific output meets the highest international standards. The document
describing his general scientific contributions emphasis on the key research elements and
scientific achievements, which makes a good impression. It provides a clear impression that
the candidate possesses excellent knowledge and deep understanding on the topics of the
scientific publications. This shows the significant personal contribution of Assoc. Prof.
Zagranyarski. | would also like to emphasize the fact that Assoc. Prof. Zagranyarski
received "Acad. Bogdan Kurtev" award for scientific achievement in the field of organic
chemistry for 2023. This award distinguishes achievements in the field of organic chemistry
and clearly shows the potential of Assoc. Prof. Zagranyarski to develop his own research at
a high level. His sustainable cooperation with the Max Planck Institute for Polymer
Research (Mainz, Germany) also makes an excellent impression. It is obvious that his
postdoctoral studies, formed the basis for long-term cooperation, which is a consequence of
his high level research and capabilities as a scientist, shown during his work at the
aforementioned institute. The research group of Prof. Klaus Miihlen has proven to be one of
the leading in the world and Assoc. Prof. Zagranyarski has done his best to acquire solid
knowledge and experience that he successfully applies in his research career.

In addition to his research skills, Assoc. Prof. Zagranyarski possess excellent teaching
skills. His significant teaching activity spans several courses, e.g. "Basic Principles of
Organic Synthesis™ (45 hours) for the specialty "Chemistry"”; a lecture course in "Organic
Chemistry™ (45 hours) for the specialty "Agrobiotechnologies”; a course "General and
Organic Chemistry" (the organic part) for the specialty "Biology and English".

5. Personal impressions, critical remarks, and recommendations

I have no critical remarks regarding the materials presented by Assoc. Prof. Zagranyarski
in the competition. The documents are complete and well arranged. It would be a bonus if
the candidate outlined his plans for future research within his habilitation thesis. However,
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this remark does not affect my excellent impression of the general presentation of Assoc.
Prof. Zagranyarski.

I know Assoc. Prof. Zagranyarski in person and although | have not had the chance to
carry out joint research with him, 1 would like to share my personal impressions. | have had
the opportunity to discuss scientific topics with him. From these discussions, | know him as
an excellent scientist and colleague with deep understanding of organic synthesis, which he
transposes in innovations in the field of dyes chemistry.

6. Conclusions

The documents and materials presented by Assoc. Prof. Dr. Julian Zagranyarski, meet all
the requirements for academic position of “professor”. They are in accordance of the Law
for the development of the academic staff in Republic of Bulgariaand and the specific
requierments of the Sofia University "St. Kliment Ohridski", for professional areas 4.2
"Chemical Sciences".

Given the aforementioned, | express my positive assessment and would like to
recommend to the other members of the Scientific Jury to support the Assoc. Prof. Dr. Julian
Dimitrov Zagranyarski for the academic position of "professor" in the professional field 4.2.
Chemical Sciences (Organic Chemistry - Organic Synthesis).

12.12.2024 Member of jury: ..........ccooiiiiiiiiii

/prof. Svilen Simeonov/



