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The only candidate who applied and was admitted participating in the competition is Assoc.
Professor Dr. Yulian Dimitrov Zagranyarski, who works in the group of "Organic Synthesis" at
the Department of Organic Chemistry and Pharmacognosy of the Faculty of Chemistry and
Pharmacy.

Personal data of the candidate

Yulian Zagranyarski graduated from the Faculty of Chemistry of Sofia University in
2001 as a Master of Chemistry - major in Organic and Analytical Chemistry.

In November 2002, after a competitive exam, he was appointed as an assistant professor
in the Department of Organic Chemistry of the Faculty of Chemistry at Sofia University "St.
Kliment Ohridski", in 2005 he was promoted to senior assistant professor, and in 2008 to chief
assistant professor in the Department of Organic Chemistry and Pharmacognosy. In the
meantime, he prepared and in 2008 defended his doctoral dissertation on the topic "Application
of dimethylphosphinylmethanamine imines for the synthesis of pyrrolidines and a-
aminophosphonic acids containing a dimethylphosphinyl group” under the supervision of Prof.
Dr. Alexander Dobrev and Assoc. Prof. Dr. Tsvetanka Cholakova. Since 2017, he has been an
associate professor in the same department.

Dr. Zagranyarski has had three post-doctoral specializations (total 36 months) in the
Laboratory of Perylene Dyes of Prof. Klaus Muhlen at the Max Planck Institute for Polymer
Research, Mainz, Germany for the periods 02.2011-07.2012; 07.2013-09.2014 and 07.2015-

09.2015. In 2005, he participated in an international school for young teachers in Malta.



General characteristics of the received materials and admissibility

Assoc. Prof. Dr. Julian Zagranyarski has submitted all required documents in electronic
format, which are in accordance with the Law on the State Administration of Scientific Research
and Research, its regulations, the Regulations on the terms and conditions for acquiring scientific
degrees and occupying academic positions at Sofia University "St. Kliment Ohridski” and the
Recommendations for the criteria for acquiring scientific degrees and occupying academic
positions at Sofia University for the professional field "Chemical Sciences"”, related to the
procedure for occupying the academic position "Professor”. The submitted documentation has
been prepared in accordance with all requirements and recommendations.

Attached are:

e According to indicator Al. 50 points

Candidate Assoc. Prof. Dr. Zagranyarski defended his dissertation on the topic "Application
of dimethylphosphinylmethanamine imines for the synthesis of pyrrolidines and a-
aminophosphonic acids containing a dimethylphosphinyl group”, developed in the Department of
Organic Chemistry of the Faculty of Chemistry at Sofia University in 2008.

e According to indicator C4. 125 points

A habilitation thesis on the topic "Synthesis and application of new classes of naphthalene
and perylene dyes and pigments™ was presented in a volume of 34 pages, 24 pages of which are
his own results.

The habilitation thesis is based on the most significant part of the candidate's research. The
importance of the topic is emphasized in terms of the possibilities of application in a number of
modern technologies such as photonics, biomarkers and bioimaging, as well as in organic solar
cells, organic semiconductors and OLED technologies. The literature data on the problem as well
as own results are presented analytically and in depth.

All publications are on the topic of the competition, printed in authoritative specialized
international journals, referenced in SCOPUS and I1SI Web of Science with an impact factor and
with Q1.

According to this indicator, the candidate exceeds the minimum requirements of 100 points.

e According to indicator D7. 335 points

15 scientific publications have been submitted for this competition, 9 of which have been

published in specialized international journals with Q1 (60%), 5 - in journals with Q2 (33%) and



1 in a journal without an impact factor and without an impact rank (7%). And by this indicator,
the candidate exceeds the minimum requirements under the Law on the Association of Scientific
and Technical Research of the Republic of Bulgaria of 200 points and the requirements of the
Regulations of the Bulgarian Federation of Chemical Sciences of 220 points.

A large part of the scientific publications, which Assoc. Prof. Dr. Zagranyarski participates in
the competition with, have been published in significant journals in the scientific field with a
high impact factor, and 5 of them in journals with an impact factor above 5: Organic Letters IF
6.41, Chemical Science IF 9.49, Angew. Chem. IF 15.81, J. Mater. Chem. B IF 6.64, J. Am.
Chem. Soc. IF 14.76.

e According to indicator E7. 242 points

By the time the documents were submitted, 121 citations registered in Scopus for the
publications included in the competition had been noted. The minimum requirements for this
indicator for the FHF are 70 points, the candidate has submitted 121 citations, which exceeds the
requirements three times.

e According to indicator F. 211 points
. The reference for participation in research projects included in the CV shows
participation in 2 projects and head of a partner organization in 3 projects with the Bulgarian
National Science Foundation. The funds attracted as a head are in the amount of 455,000 BGN.

e According to indicator G 210 points

Includes additional requirements of the Faculty of Chemistry and Pharmacy.

The H-index of Assoc. Prof. Dr. Zagranyarski in Scopus is 11. The candidate has also
submitted 10 diploma theses and one scientific project to the Scientific Research Fund of the
Sofia University, of which he is the supervisor. and 1 as a participant.

Dr. Zagranyarski also exceeds the minimum requirements of 70 points three times in this
indicator.

e Author's reference for the main scientific contributions in a volume of 13 pages;

The reference for scientific contributions highlights the candidate's personal contributions in
the field of organic synthesis and characterization of naphthalene and perylene dyes and
pigments with potential for application in practice.

e Summaries of scientific publications

e Information about participation in national and international scientific conferences — 6

national and 12 international forums (included in the CV);



« Reference to teaching activities (included in the CV).

The analysis of the presented results shows that Dr. Zagranyarski not only meets, but also, in
most indicators, many times exceeds the minimum requirements of the competition.

The submitted scientific contributions of the candidate are in the scientific field in which the
competition is announced. The scientific research of Assoc. Prof. Dr. Julian Zagranyarski is in
the field of organic synthesis and is mainly related to the development of new methods for
synthesis, spectral characterization and search for opportunities for practical application of
naphthalene and perylene dyes and pigments. In the attached reference, the author has grouped
them thematically into three directions:

e Synthesis and application of dyes based on 1,8-naphthalimides

Synthetic approaches have been developed for obtaining substituted 1,8-naphthalimides from
accessible and starting substances on a multigram scale. Dithiol- and diselenol-substituted 1,8-
naphthalimides, 1,8-naphthalimide derivatives with fused benzofuran, as well as benzo- and
naphthodioxin fragments have been synthesized. Their electrochemical and fluorescent
properties have been studied, and the influence of halogen and alkyl substituents has been
monitored.

The synthesis of 1,8-naphthalimide derivatives condensed with two benzofuran fragments
proceeded in one pot as a regioselective tandem reaction of SN-Ar/C—H activation with high
yields. As starting materials, imides and diesters of 1,8-naphthalene anhydride were used. Diester
derivatives were preferred, since they favorably affect all stages of the tandem reaction.

Peri-dithiol-substituted 1,8-naphthalene anhydride derivatives were synthesized in three steps
- halogenation, imidization and nucleophilic substitution with elemental sulfur, with different
lengths of the alkyl chain, containing halogen substituents (Cl or Br) in positions 3 and 6, and the
influence of the substituents on the redox properties was studied. It was found that the redox
potentials are mainly sensitive to whether Cl- or Br- substituents are present in the molecular
structure, while the length of the alkyl chain determines the kinetics of the redox reactions. The
chloro-substituted derivative with a shorter alkyl chain shows the best kinetics for both low- and
high-voltage redox reactions.

A prototype OLED test device based on the dioxylcondensed products has been developed.

3,4,5,6-tetrachloro- and 3,4,5,6-tetrabromo-1,8-naphthalene anhydrides were synthesized and

characterized for the first time.



A new synthetic protocol for the preparation of benzoxanthenimides under microwave
irradiation in the presence of a Cu catalyst was proposed. Naphthalimides condensed with
benzoxanthine, benzothioxanthine and benzoacridine fragments were also prepared and
characterized. Benzoxantheneimide and benzoacridinimide as photosensitizers show promising

potential for application as fluorescent imaging probes and as light-activated therapeutic agents.

e Synthesis and application of dyes based on peryleneimides

A series of pigments based on perylene, naphthalene and benzene separated push-pull
systems containing NH- and carbonyl groups, which allows for the formation of a significant
number of intermolecular hydrogen bonds, have been synthesized. The presence of an imide
acceptor fragment and a carbamate electron-donor substituent leads to the formation of a strong
dipole moment and bathochromically shifted absorption due to the push-pull effect. The very
high photostability and thermal stability of the proposed pigment structures guarantee serious
potential for application in high technologies.

A series of new perylene monoimides containing a six-membered acridine heterocycle have
been developed. The synthesis is based on a tandem palladium-catalyzed reaction involving
sequential Buchwald-Hartwig amination followed by intramolecular C—H activation. Their
optoelectronic properties were investigated and it was found that the presence of chlorine in the
bay positions of the perylene core (leading to a significant twisting of the perylene core) leads to
high fluorescence quantum vyields of 47% to 70% and this, together with their high
photostability, qualifies them as useful emitters in the near infrared region for applications such
as biomarkers and security inks.

A synthetic method for the preparation of a series of peryleneimides with a dioxepin
heterocycle has been developed for the first time. The spectroscopic properties in the absence
and presence of metal cations of the newly synthesized perylenemonoimide derivatives
containing a seven-membered heterocycle and 1,8-diaminosarcophagin  or  N,N-
dimethylaminoethyl chelating fragments have been investigated in order to evaluate their
potential applications as PET optical sensors for such analytes. DFT and TDDFT calculations
have been used to further elucidate the observed effects.

Representatives of perylene monoimides have been synthesized — a chromophore with a
high fluorescence quantum yield of 60% in the wavelength range from 700 to 1000 nm and
excellent photoemission. With its use, NIR SMLM imaging of lysosomes in living mammalian
cells under physiological conditions is demonstrated for the first time. Furthermore,
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metabolically labeled unpaired DNA is specifically detected in situ using an azido-functionalized
PMI via click chemistry. These results demonstrate the great potential of PMI-based NIR
photoemitting fluorophores for biological applications.

A new synthetic strategy is proposed 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 is reported for the first time. The dibutyl esters of the two
isomeric anhydrides were subjected to nucleophilic substitution with phenol, thiophenol and
selenophenol, and the influence of the substituent on the stability and nature of the excited state
upon excitation with visible light was observed.

The influence of a perylene linker on the redox potentials of [FeFe]-hydrogenase
complexes containing perylene monoimide and their catalytic ability in the presence of acetic
acid was studied by applying cyclic voltammetry. It was found that the nature of the linking
dithiolate has an important role in tuning the physical and electrochemical properties of the
synthetic H-cluster mimics and the presence of the perylene core provides additional stability of
the reduced species and shifts its reduction potentials to more positive values. The resulting
complexes have been characterized by spectroscopic and analytical techniques.

Hexa-peri-hexabenzocoronene derivatives with multiple hydrogen bonding sites and co-self-
assembly with monoalky! substituted perylenediimide have been synthesized. The study has been
carried out using scanning tunneling microscopy (STM) in solution at a graphite interface. STM
data show that electron-rich hexa-peri-hexabenzocoronene self-assembles laterally with electron-
deficient PDI via pre-controlled hydrogen bonds with high precision. The surface stoichiometry
of the two components can be easily tuned by changing the number of hydrogen bonds of the
hexa-peri-hexabenzocoronene derivatives via directed organic synthesis. The self-assembly of an
asymmetric perylenediimide (PDI) with an a-branched side chain at different temperatures in the
solid state is also demonstrated. After heating at low temperatures, helical packing of the
molecules into supramolecular columnar structures is observed. Upon heating at higher
temperatures, a transformation into a layered organization with improved molecular order is
observed. The driving force for this thermodynamically favorable reorganization and
planarization of the AIP dimer is the additional intermolecular hydrogen bond between the
carbonyl group and the aromatic hydrogen, which is also present in monolayers, which are

visualized by scanning tunneling microscopy. Studies have shown that, depending on the



dominant interactions, a wide variety of complex supramolecular structures with unique

properties can be initiated.

e Synthesis and application of other condensed aromatic systems

The effectiveness of a set of DFT functionals for estimating the excitation energy and
emission of the excited singlet-triplet energy difference of three newly synthesized compounds
with TADF potential has been tested. The emitters have been specifically designed to allow
charge transfer via -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. The indolocarbazole core
itself is an electron-donor system with a planar structure and in addition to the relatively large
volume upon substitution leads to the formation of a large torsion angle. On the other hand, the
substitution of the indolocarbazole core at positions 5 and 11 additionally allows for fine-tuning
of the electron-donating ability.

A new type of fluorophores with a dibenzofuran bridge, previously modeled
theoretically, have been synthesized. A key step is the formation of the dibenzofuran spacer
containing nitro and carboxyalkyl groups in the appropriate position. Step by step, the nitro
group is transformed into a diphenylamine group, and the ester group into the acceptor
oxadiazole heterocycle.

The charge generation and recombination processes in  three  novel
cyclopentadithiophene-based photosensitizers (DSSCs) with three different donor systems have
been investigated by ps—us transient absorption (TA) and quasi-Stationary photoinduced
absorption (PI1A) spectroscopy. Relatively low energy conversion efficiency in the solid state has
been observed, and the photocurrents increase in the presence of lithium salt additives.

A series of m-extended cyclo[3,3,2]azines bearing additional carbonyl groups have been
synthesized by aldol condensation, and highly electron-withdrawing compounds with low-lying
LUMO energy levels have been obtained.

A simple, effective method for the synthesis of aminobenzylnaphthol analogues (Betti
bases) has been developed. The method is diastereoselective three-component, using (S)-
phenylethylamine as a source of chirality. The absolute configuration of the obtained new chiral

compounds has been determined by NMR experiments and confirmed by X-ray crystallography.



The chiral steroidal aminobenzylnaphthols have been applied as pre-catalysts for the addition of
diethylzinc to aldehydes with enantioselectivity up to 98% ee.

The presented scientific publications are of a high scientific level and are related to
solving problems of importance for science and practice, and the obtained new organic
compounds have potential application in various fields. The wide range of studied compounds
and synthetic approaches used, as well as the variety of areas of application in modern
technologies, is impressive. The topic is relevant and significant, which is also proven by the
wide response in the specialized literature.

I would only like to note that if the studies have been more analytically examined, it
would be possible to see the strategy followed in their planning and the precision with which
they achieved the set goals, which has unfortunately been lost when the individual publications
are presented sequentially.

Teaching activity

Since joining the Faculty of Chemistry in 2002, Julian Zagranyarski has been actively
involved in the teaching activities of the Department of Organic Chemistry. As an assistant, he
leads exercises and seminars in Organic Chemistry - Part | and Il for bachelor's degree students
from the Faculty of Chemistry and Faculty of Biology of Sofia University. After receiving the
title of "Doctor” in 2008, he was assigned to lecture on "Organic Chemistry I" for the specialties
"Molecular Biology" and "Biotechnology”, in 2014 he was appointed lecturer of the course
"General and Organic Chemistry"” for the specialty "Biology and English”. Since 2017, he has
been teaching the course "Fundamentals of Organic Synthesis™ for the specialty "Chemistry" and
the course "Organic Chemistry" for the specialty "Agrobiotechnologies”. The latest course is
new and the program was developed by senior asst. Dr. Zagranyarski, and the remaining courses
have been revised and updated.

Assoc. Prof. Dr. Zagranyarski also actively participates in the teaching activities of the
Organic Synthesis group as a scientific supervisor of 10 successfully defended graduates from
the bachelor's and master's programs. He is also a scientific supervisor of two doctoral students,
one of them is being at the pre-defense stage.

Assoc. Prof. Dr. Zagranyarski is distinguished by his good theoretical preparation,
knowledge of the possibilities of organic synthesis methods, creative approach to solving
scientific and educational problems. The high requirements for students and the serious attitude

to the educational process are the basis of the authority enjoyed by his colleagues as a lecturer in
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organic chemistry. Assoc. Prof. Dr. Zagranyarski is a member of the Committee for Evaluation
of Scientific Projects of the Scientific Research Fund at Sofia University, a member of the
University Commission for Public Procurement and Deputy Chairman of the General Assembly
of the Faculty of Chemistry and Pharmacy.

Receiving the Bogdan Kurtev Award for "Scientific Achievement in the Field of Organic
Chemistry" for the year 2023 is also a proof of the high level of his scientific research.

In conclusion, I am convinced that Assoc. Prof. Dr. Julian Zagranyarski meets all the
requirements of the Law for holding the academic position of Professor of Organic Chemistry
(Organic Synthesis) - scientific achievements and teaching activities, and has also fulfilled all
additional recommended criteria adopted by the Faculty of Chemistry and Pharmacy of Sofia
University "St. Kliment Ohridski".

Based on the attached documents and my long-standing direct impressions, | confidently
propose to the esteemed Scientific Jury and the Scientific Council of the Faculty of Chemistry
and Pharmacy to award the scientific title "Professor" to Assoc. Prof. Dr. Julian Dimitrov
Zagranyarski in professional field 4.2. Chemical Sciences (Organic Chemistry - Organic
Synthesis).

Sofia, 12.12.2024 Signature:



