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Main activities

WP 1 Synthesis of Organic Materials
➢ Design of new molecules
➢ Synthesis and purification
➢ Structure elucidation

WP 2 Investigation of the Photophysical Properties
➢ Steady-state and transient spectroscopy measurements
➢ Dynamic spectral measurements upon external stimuli
➢ Preparation of 1D and 2D solid-state materials

WP 3 Study and Evaluation their Working Functions as Molecular Devices
➢ Solid-state performance of organic materials (thin films, bulk material, deposition 

of various substrates)
➢ Investigation microscopic characteristics by TEM, SEM, XRD
➢ Structure-properties relationship evaluation



SOLVENT EXTRACTION OF METALS WITH FANCY LIGANDS

La3+(aq) + 3HLIL + 2S1IL La(L)3(S1)2IL + 3H
+
(aq),

Eu3+(aq) + 2HLIL + S1IL Eu(L)2(S1)IL + 2H
+
(aq),

Lu3+(aq) + 3HLIL + nS1IL Lu(L)3(S1)nIL + 3H
+
(aq),

Log DL,S vs. log pH ([HL]=5×10-3 mol/dm3 and [S]=3×10-3 mol/dm3), log DL,S vs. log[HL]IL ([S]= 

3×10-3 mol/dm3 at pH=3) and log DL,S vs. log[S] ([HL]= 5×10-3 mol/dm3 at pH=2.78) plots for solvent

extraction of La3+ with HL–bipy mixture in [C1C4im
+][Tf2N

−].

2 > 1 → synergism

Log D vs. log [HP]IL plots at constant pH 

for La3+, Eu3+ and Lu3+) in [C1C4im
+][Tf2N

−].

Мултифункционално химично моделиране на

екстракция с йонна течност на различни метали с

различни леганди с цел подобряване на ефективността

на процеса и неговата екологичност. Приложен е и

нетрадиционен синергентен подход с изследване

ефекта на комбинация от два лиганда.

Solvent extraction of metals
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Solvent extraction performance of IL, HL (1Í10-2 mol/dm3), S1 and S2 (8Í10-3 

mol/dm3) ligands diluted in [C1C4im
+][Tf2N

−] and as well as the two mixtures 

(HL−S1 and HL−S2: 1Í10-2 mol/dm3 − 5Í10-3 mol/dm3) for 22 metal ions 

Понастоящем ролята на лигандите е научно изследвана

поотделно и в контекста на един метал или една група метали,

но без постигане на глобална картина и универсалност.

Предложен е подход за екстракция „моментна снимка“, който е в

рамките на екологична и устойчива химия, а и също ефективен

прийом в контекста на зелена индустрия с нулев отпадък.

1H NMR spectrum of Eu3+ complex of HL/S1 in [C1C4im
+][Tf2N

−] obtained during solvent 

extraction process, without any dilution of the organic phase with an organic (deuterated) 

diluent. 

Solvent extraction of metals



Light-driven self-sterilizing cotton fabric and drug delivery

Figure. The release of monomer M, 
dendrimer E, and metallodendrimer  
[Cu2(E)(NO3)4] from the cotton fabric in a 
phosphate buffer with pH=7.4 at 37 oC



Figure. The growth of the model strains P. aeruginosa 
and B. cereus in the presence of cotton fabrics treated 
with polymers P1, P2, and P3, (1—control, 2—in the 
dark, and 3—after illumination). 

Textile with antimicrobial and cleaning properties

Table. Virucidal effect of cotton fabric treated with the polymers against 
HRSV-2 and HAdV-5 (irradiated with light for 1 h and non-irradiated).



Fluorescent sensing 1,8-naphthalimide based TICT  rotors

1,8-naphthalimide
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Molecular sensors and fluorescent logic gates



Molecular switches 

Chiral and non-conjugated C2-spirooxindole substituted at the C3 position by a 
phenyl ring has been studied for its unusual photoluminescence behaviour.



Molecular switches 

A novel class of azo photoswitches based on a phthalimide with an ortho 
substitution with improved characteristics has been synthesized and studied.

Poor n-π* band separation.

Impossible E/Z isomerization by visible light.



Molecular switches 

Van’t Hoff analysis

The kinetics and thermodynamic comparative analysis reveals that AzoPh-1 
and AzoPh-2 exhibit the highest ΔH°, indicating strong enthalpic 
stabilization of their Z isomers. However, only AzoPh-2 shows a positive 
ΔG°, confirming that the Z isomer is thermodynamically stable at ambient 
temperature and kinetically persistent, with the slowest thermal reversion 
(t1/2 = 4.9 days).



Molecular switches 

Ground state DFT TS state geometry to establish the mechanism of thermal relaxation

Z/E potential energy profiles obtained by relaxed scans of the C–N=N–C 
dihedral angle



1H NMR (400 MHz, 25 0C, CD3CN)

Molecular switches 
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Student projects



Projects’ conference

International Conference on Bioactive, Organic and Inorganic Advanced Materials and Clean Technologies
 24 – 28 March 2025, Sofia

Conference Topic: Light-Responsive Materials

The researcher's form: Japan, Czech Republic, Italy, France, Germany, Switzerland, United Kingdom 



Dissemination of the results and EU Network establishing 

Established European network for Functional Organic Materials by 1st 
meeting November 2023. 2nd meeting September 2024. 
3rd meeting Octomber 2025.

Linz Institute for 
Organic Solar Cells



The results are developed as part of contract №: BG-RRP-2.004-0002-C01, Laboratory of 
Organic Functional Materials (Project BiOrgaMCT), Procedure BG-RRP-2.004 “Establishing of 

a network of research higher education institutions in Bulgaria”, funded by BULGARIAN 
NATIONAL RECOVERY AND RESILIENCE PLAN
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