REVIEW
by Prof. Dr. Ing. Emilia Dimitrova Naydenova-UCTM, Sofia

Member of the Academic Jury set to decide on the competition for filling the academic position
of ,,Professor in the Professional Field 4.2. Chemical Sciences, Scientific Specialty (Organic
Chemistry-Organic Synthesis) at the Faculty of Chemistry and Pharmacy,

Sofia University "St. Kliment Ohridski"

This review has been prepared in response to Order Ne PJ] 38-571/11.09.2024 issued by
the Rector of Sofia University and the decision of the meeting of the Academic Jury of
17.10.2024. The Review complies with 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, the Rules of Sofia University "St. Kliment Ohridski", for applying
the Act aforementioned.

1. General Presentation of the Procedure and the Candidate

The competition for the academic position of "Professor" in the professional field 4.2
Chemical Sciences (Organic Chemistry-Organic Synthesis) was announced in the State Gazette,
issue 67 of 09.08.2024 for the Faculty of Chemistry and Pharmacy needs with a sole candidate
Associate Professor Dr. Julian Dimitrov Zagranyarski.

The set of documents presented by Assoc. Prof. Dr. Yulian Zagranyarski is following the
Regulations for the Development of the Academic Staff of Sofia University "St. Kliment
Ohridski" and meets the criteria for occupying the academic position "Professor".

Assoc. Prof. Dr. Yulian Zagranyarski graduated with a Master's degree in 2001 from the
Faculty of Chemistry of Sofia University "St. Kliment Ohridski." He has been a doctor in the
Professional field 4.2. Chemical Sciences (Organic Chemistry) since 2007.

His professional career began in the Department of Organic Chemistry in 2002 as an assistant,
from 2005 to 2008 he was a senior assistant, and after defending his doctoral thesis he was
appointed as a chief assistant (2008-2017). From 2017 to the present, after habilitation, he holds
the academic position of "associate professor" in the Department of Organic Chemistry and
Pharmacognosy of the Faculty of Chemistry and Pharmacy, Sofia University.

In the period 2011-2015, the candidate conducted three long-term postdoctoral specializations

at the Max Planck Institute for Polymer Research, Mainz, Germany, in the perylene dyes
laboratory of Prof. Klaus Miihlen with durations of 18, 15, and 3 months, respectively. These
specializations largely determined his successful development and establishment as a scientist in
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the field of perylene dyes and pigments. In 2005, he participated in an international school in
Malta, related to the subject of his scientific research and teaching. In 2019 was awarded for the
best poster presentation at the "18th Blue Danube Symposium on Heterocyclic Chemistry" in
Ljubljana. In 2023 he won the award "Acad. Bogdan Kurtev" for "SCIENTIFIC
ACHIEVEMENT IN THE FIELD OF ORGANIC CHEMISTRY™".

2. General characteristics of the candidate's activities
» Evaluation of the candidate's scientific and applied scientific activities

The candidate Assoc. Prof. Dr. Yulian Zagranyarski is an established scientist in the field
of organic synthesis. His research is mainly focused on developing new methods for the synthesis
of naphthalene and perylene dyes and pigments, their spectral characterization, and the study of
certain optical properties with the aim of their practical application.

His scientific output includes a total of 40 scientific publications, of which 36 are in
journals with an impact factor, 4 in journals without an impact factor, and 6 patents. In the
competition for the academic position of "professor", he is participating with 20 scientific
publications, of which 19 in journals with an impact factor (IF) (total IF = 107.82) and one
without an impact factor. 14 of the publications are in journals with a quartile Q1, and 5 with a
quartile Q2.

I accept for evaluation all submitted scientific works. They fully meet the profile of the
announced competition and show that his scientific activity is in the field of organic chemistry

and organic synthesis.

The candidate's total number of citations is 577 according to Scopus, excluding self-
citations of all authors, his h-factor is 12.

At the time of submitting the documents, 121 citations (not counting self-citations) were noted on
the works participating in the competition. The scientific results have been presented at 6 national

and 12 international forums.

According to the requirements, he submitted a habilitation thesis on the topic "Synthesis and
application of new classes of naphthalene and perylene dyes and pigments", in which, after the
introduction, the candidate's research in the field of dye chemistry is presented.

The research carried out is up-to-date and has a fundamental and scientific-applied character.

They contain valuable theoretical and innovative solutions to important practical problems and
represent a significant and original contribution to organic synthesis. With the presented
habilitation thesis, Assoc. Prof. Dr. Zagranyarski demonstrates excellent theoretical knowledge

and experience in conducting research and competence in interpreting the results.



In the current competition, Assoc. Prof. Dr. Zagranyarski participated with 1173 points,
which significantly exceeds the required points for the academic position of "Professor",
according to the requirements of the DASRB and the regulations for acquiring scientific degrees
and occupying academic positions at the Sofia University "KI. Ohridski". The points are
distributed as follows:

Indicator Al: Dissertation for awarding the educational and scientific degree Hdoctor! The
candidate has successfully defended a PhD thesis on the topic: "Application of
dimethylphosphinylmethanamine imines for the synthesis of pyrrolidines and alpha-
aminophosphonic acids containing a dimethylphosphinyl group" (50 points).

Indicator group C.4 - Habilitation work - scientific publications that are referenced and indexed

in world-renowned databases of scientific information (Web of Science and Scopus).

Assoc. Prof. Zagranyarski has presented 5 publications referenced and indexed in Web of Science
and Scopus with high IF (Dalton Trans., Org. Lett., J. Chem. Phys., Organometallics, Chem. Eur.
J.) and Q1. The points that this group carries are 125. The criterion is met.

Indicator group D (D.7).

Regarding this indicator, the candidate has submitted 15 publications, of which 9 are in Q1, 5 in
Q2, and 1, which carries 10 points (without impact factor and quartile). The total number of
points that group D carries is 335 points. In this case, the criterion is not only fulfilled but
significantly exceeds the required 200 points.

Indicator group E. Citations.

All submitted works are up-to-date and of a high scientific level, which is also reflected in their
citation by other authors. The total number of citations is 121. Each citation carries 2 points (121
X 2) i.e. 242 points. Therefore the value exceeds the required minimum of 100 points. This
indicator unambiguously shows the relevance and international significance of the conducted and
reported research.

Indicator group F (Sum of indicators from 12 to 20) - 211 points with 150 points required. The
formation of the total of 211 points by indicators is as follows:

Participation in a national scientific or educational project, 20 points. Participation in an
international scientific or educational project, 40 points (2x 20 points). Head of a national
scientific or educational project, 60 points (3x 20 points). Funds raised for projects led by the
candidate — 91 points.

Indicator group G

The candidate has 210 points, which are formed by his h index (h = 11) and the supervision of 10
successfully defended graduates.



In addition, Associate Professor Dr. Zagranyarski has participated in over 20 scientific forums
with poster or oral presentations.

» Evaluation of the teaching activities of the candidate.

Associate Professor Dr. Yulian Zagranyarski is an established university lecturer with

great experience and prestige.

He leads laboratory and seminar classes in Organic Chemistry I and II parts for undergraduate
students from the Faculty of Chemistry and Pharmacy and the Faculty of Biology of Sofia
University “St. K1. Ohridski”.

During the 2008/2009 academic year, he was assigned to give lectures on the mandatory course
"Organic Chemistry I and II Parts" (30+45 hours) for the specialty "Molecular Biology".

He lectured on "Basic Principles of Organic Synthesis" (45 hours) for the specialty "Chemistry"
and lectures on the course "General and Organic Chemistry" (the organic part) for the specialty
"Biology and English". All lecture courses taught by Assoc. Prof. Zagranyarski has been revised

to reflect new findings and updates in the literature.

He has developed a completely new lecture course on "Organic Chemistry" (45 hours) for the
specialty "Agrobiotechnologies". The course was taught for the first time in the 2016/2017
academic year.

Under his supervision, 10 diploma theses have been defended.
3. Contributions

The candidate Assoc. Prof. Dr. Julian Zagranyarski not only meets the mandatory
requirements for the position of "Professor", but significantly exceeds them. The main
contributions of the candidate are in the synthesis and development of synthetic approaches and
methods for the preparation of new compounds based on 1,8-naphthalimides, peryleneimides,
and other condensed aromatic systems.

The scientific research and scientifically applied contributions of the presented works can
be grouped into the following three main areas:

» Spynthesis and application of dyes based on 1,8-naphthalimides [publications:
1,9,12,14,15,16, 18].

In nature, [FeFe]-hydrogenase enzymes catalyze the reversible reduction of protons to
molecular hydrogen. The authors suppose that the inclusion of naphthalene-1,8-dithiolate ligands
in the synthetic models of [FeFe]-hydrogenase increases the stability of the reduced species,
therefore:



e The candidate and co-authors for the first time developed a method for the synthesis of
dithiol- and diselenol-substituted 1,8-naphthalimide ligands and studied their electrochemical and
fluorescent properties in synthetic [FeFe]-hydrogenase mimics [1]. The obtained compounds
were fully characterized using various analytical techniques (NMR spectroscopy, mass

spectrometry, elemental analysis, and X-ray diffraction).

Due to their optoelectronic properties, 1,8-naphthalimides are among the most studied
chromophores in dye chemistry. They are increasingly used as dyes with high absorption and
intense color, as building block molecules for solar cells and solar concentrators, and as

fluorescent biomarkers.

e A synthetic approach was developed to obtain a new class of 1,8-naphthalimide
derivatives fused with two benzofuran fragments [15]. Two synthetic approaches — via imides or
diesters of 1,8-naphthalanhydride — have been compared, and it was found that the use of diester
derivatives has advantages.

e A new concept for the design of disulfide compounds with regulated redox properties and
controlled solubility in electrolytes was proposed, based on peri-dithiol substituted 1,8-
naphthalimide derivatives [16]. Of all the synthesized compounds, the chloro-substituted
derivative with a shorter alkyl chain showed the best kinetics.

e A synthetic approach was developed to obtain a new class of 1,8-naphthalimide
derivatives with condensed benzo- and naphthodioxine systems [9].

e For the first time, a method for the synthesis of benzoxanthenimides using Cu-catalysis
has been published. The method involves an Ullmann-type coupling followed by an
intramolecular C-H arylation catalyzed by copper. The developed protocol is facile and practical
and is carried out under microwave irradiation for only 3 minutes in the presence of air [14].

e A series of naphthalimides condensed with a benzoxanthin, benzothioxanthin, and
benzoacridine fragment was synthesized [18]. Two new photosensitizers (PS) without heavy
atoms, benzoxanthenimide (BXI) and benzoacridinimide (BAI) were obtained. The dual
functionality of these PSs allows their application both as fluorescent imaging probes and as
light-activated therapeutic agents in the field of anticancer photodynamic therapy.

e A series of N-annelated derivatives of benzothioxanthineimide (BTI) with potential for
application in optoelectronics was synthesized and investigated [12].

> Synthesis and application of dyes based on peryleneimides [publications:
4,5,6,8,10,13,17,19]

Perylene monoimides (PMI) and diimides (PDI) are some of the most studied dyes and
pigments in dyeing and applied chemistry due to their high photo-, thermo- and chemical stability
and high extinction coefficient.



e A series of pigments based on perylene, naphthalene, and benzene separated push-pull
systems were synthesized. The presence of NH- and carbonyl functional groups allows for strong
intermolecular hydrogen bonding [10]. The very high photo- and thermal stability of the
proposed pigments determines their potential for application in high technologies.

e New PMIs containing a six-membered acridine heterocycle were synthesized via a
tandem palladium-catalyzed reaction involving sequential Buchwald-Hartwig amination followed
by intramolecular C—H activation. The optoelectronic properties of all the newly obtained
compounds were investigated [17]. The results shown qualify them as useful near-infrared (NIR)
emitters for applications such as biomarkers and protective inks.

e New sensor molecules based on the fluorophore-chelator concept (MOBIP) with direct
binding of the fragments have been developed and a synthetic method for the preparation of a

series of perylenimides with a dioxepine heterocycle has been proposed for the first time.

The obtained PMI derivatives bearing a seven-membered heterocycle and 1,8-
diaminosarcophagine or N,N-dimethylaminoethyl chelator fragments have been investigated for
their spectroscopic properties in the absence and presence of metal cations. Their potential
applications as PET optical sensors for such analytes were evaluated [13].

e Assoc. Prof. Zagranyarski and his team have obtained a small chromophore based on PMI
and for the first time demonstrated NIR SMLM imaging of lysosomes in living mammalian cells
under physiological conditions with one of the synthesized PMI [19].

e A new synthetic strategy for the preparation of tetrasubstituted perylene monoimides and
a synthetic protocol for the synthesis of 1,6,9,10- and 1,7,9,10-tetrabromoperylene
monoanhydride have been proposed [8].

e Synthetic models of the active site of [FeFe]-hydrogenase containing a perylene
monoimide peri-substituted disulfide linker have been described and it has been found that the
presence of the perylene core provides additional stability to the reduced species and shifts its
reduction potentials towards more positive values [4]. The resulting complexes were
characterized by 'H and C{'H} NMR and IR spectroscopic techniques, mass spectrometry, and
elemental analysis, as well as X-ray analysis.

e Derivatives of hexa-peri-hexabenzocoronene with multiple hydrogen bonding sites and
their co-self-assembly with monoalkyl substituted perylenediimide [5] have been synthesized.
The study was carried out using scanning tunneling microscopy (STM) in solution at a graphite
interface. STM data showed that the electron-rich hexa-peri-hexabenzocoronene self-assembled
laterally with the electron-deficient perylenediimide via pre-controlled hydrogen bonding with
high precision.

e The authors have also shown the self-assembly of asymmetric perylenediimide (PDI) with
an a-branched side chain at different temperatures in the solid state [6].



e Three different donor-acceptor systems based on indolocarbazole,

diphenylaminofluorene, and triphenylamine were synthesized.

The effectiveness of a set of DFT functionals for estimating the excitation energy and emission of
the excited singlet-triplet energy difference of the newly synthesized compounds with potential
for TADF (Thermally Activated Delayed Fluorescent) was tested [11].

e A series of donor-spacer-acceptor compounds with potential for TADF have been
designed, synthesized, and characterized. The experimental data were obtained and processed

using a newly developed method and supplemented with quantum chemical calculations [20].

e Three cyclopentadithiophene-based photosensitizers with three different donor systems
were synthesized and the charge generation and recombination processes were studied by ps—us
transient absorption (TA) and quasi-stationary photoinduced absorption (PIA) spectroscopy [3].

e A series of m-extended cyclo[3,3,2]azines bearing additional carbonyl groups were
synthesized by aldol condensation, [2].

e A simple and effective method for the synthesis of aminobenzylnaphthol analogues (so-
called Betti bases) has been developed [7]. The method is diastereoselective three-component,
using (S)-phenylethylamine as a source of chirality. The absolute configuration of the obtained
new chiral compounds was determined by NMR experiments and confirmed by X-ray
crystallography.

4. Critical remarks and recommendations

I have no critical remarks to make about the applicant. Associate Professor Dr.
Zagranyarski presented the materials very well. The scientific and scientific-applied works
submitted for review correspond to the topic of the competition and contain sufficient analyses
and author's assessments of the research results, which proves his high professionalism and good
literary awareness.

I recommend working more with PhD students in the future and defending not only theses
but also PhD dissertations under his supervision.

CONCLUSION

The documents and materials presented by Dr. Zagranyarski meet all the requirements
of the Act on the Development of the Academic Staff in the Republic of Bulgaria, the Regulations
for its Application, and the Internal Rules for the Development of the Academic Staff at Sofia

University "St. Kliment Ohridski". The candidate has submitted a sufficient number of scientific



papers published in international specialized journals. The applicant's works have original
scientific and applied contributions. Their high scientific level is proved by the number of
citations from other authors. The scientific and pedagogical qualification of Assoc. Prof. Dr
Zagranyarski is undoubted. The results achieved strongly demonstrate the applicant's
competence and research experience. This gives me a reason to give my positive assessment and
to recommend the Academic Jury to render a positive decision on Assoc. Prof. Dr. Yulian
Zagranyarski filling the academic position of Professor in the professional field 4.2 "Chemical
Sciences” (Organic Chemistry-Organic Synthesis) at the Faculty of Chemistry and Pharmacy,
Sofia University "St. Kliment Ohridski"

Date: 02.12.2024 Review prepared by:

/Prof. Dr Emilia Naydenova/



