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Treciosios kartos joniniai skysciai (JS) yra sudaryti i§ bioaktyviy medziagy, tokiy kaip cholinas bei
amino rugstys, todé¢l jie esti praktiSkai nenuodingi ir pasizymi geresniu biosuderinamumu nei
antrosios kartos JS. Vienas i§ JS bioaktyvumo pavyzdziy yra jy hidrotropija — gebé&jimas pagerinti
organiniy junginiy, kurie jprastai yra netirpiis gryname vandenyje, tirpuma JS ir vandens miSiniuose.
Prastas naujy vaisty-kandidaty tirpumas vandenyje yra vienas svarbiausiy jy panaudojima ribojanciy
veiksniy. JS panaudojimas kaip hidrotropy ar paciy vaistiniy junginiy transformavimas j JS
komponentus yra §iuo metu aktyviai tyrin¢jami biuidai jy tirpumui pagerinti bei problemoms,
susijusiomis su vaisty polimorfizmu bei bioprieinamumu, iSspresti. Siekiant suprasti JS fiziko-
chemines savybes bei jy bioaktyvumo mechanizmus, biitina turéti detalig informacija molekuliniame
lygmenyje apie Siy molekuliniy sistemy struktiirg ir dinamikg. Branduoliy magnetinio rezonanso
(BMR) spektroskopija yra vienas 1§ medziagotyros tyrimy metody, placiai taikomy JS struktirai bei
dinamikai analizuoti. Visgi eksperimentiniy BMR rezultaty interpretavimg komplikuoja JS sistemose
susidaranti sudétinga cheminé pusiausvyra tarp jvairiy joniniy agregaty bei JS struktiiriniy
heterogeniskumy. Sios doktorantiiros metu bus tiriamos modeliniy vaistiniy junginiy ir tregiosios
kartos joniniy skysciy sgveikos, taikant pazangius molekuliy modeliavimo metodus, tokius kaip MD
simuliacijos bei jungtiniai QM/MM metodai spektriniams parametrams modeliuoti. Tikimasi, jog Sie
tyrimai zenkliai prisidés tiriant JS bio veikimo, tokio, kaip hidrotropija, molekulinius mechanizmus.

Drug compounds in bioactive ionic liquids — QM/MD modelling of structural, thermochemical
and spectroscopic properties

3rd-generation ionic liquids (ILs) are composed of biological molecules such as choline and amino
acids, and therefore they are virtually non-toxic and exhibit better biocompatibility than 2nd-
generation ILs. One example of the bioactivity of ILs is their hydrotropy — the ability to enhance the
solubility of organic compounds that are normally insoluble in pure water. Poor aqueous solubility of
new drug candidates is one of the main factors limiting their application. The use of ILs as hydrotropes
or the transformation of pharmaceutical compounds themselves into IL constituents are currently
actively studied approaches to improve solubility and to address problems related to drug
polymorphism and bioavailability. In order to understand the physicochemical properties of ILs and
the mechanisms of their bioactivity, detailed molecular-level information on the structure and
dynamics of these molecular systems is required. Nuclear magnetic resonance (NMR) spectroscopy
is one of the methods widely used to analyze the structure and dynamics of ILs. However,
interpretation of experimental NMR results is complicated due the complex chemical equilibrium that
often forms in IL systems between various ionic aggregates and by structural heterogeneity of Ils.
This doctoral research project is dedicated to study interactions between model pharmaceutical
compounds and third-generation ionic liquids using advanced molecular modeling methods, such as
molecular dynamics (MD) simulations and combined QM/MM approaches for modeling



spectroscopic parameters. It is expected that these studies will significantly contribute to
understanding the molecular mechanisms of IL bioactivity, such as hydrotropy.



