Nastavnici Katedre za Farmaceutsku hemiju, Univerziteta u Sarajevu-Farmaceutskog fakulteta: doc.dr. Amar Osmanović, prof.dr. Selma Špirtović-Halilović, prof.dr. Elma Veljović i prof.dr. Davorka Završnik ostvarili su  vrlo značajnu internacionalnu saradnju na polju vjestačke inteligencije u dizajniranju lijekova, metodama mašinskog učenja QSAR-a, sa Katedrom za molekularnu tehnologiju, Instituta za hemiju, Univerziteta Tartu koju je predstavljala dr.sci Selma Zukic, voditelj projekta „Bioactive chemical space for cervical cancer: cheminformatics analysis of chemical structure patterns, machine learning modelling of diverse chemical space and discovery of new bioactive structures“, finansiranog od strane naučnog vijeća Estonije. Kolaboracija je ostvarena kroz širu internacionalnu saradnju sa kolegama Fakulteta zdravstvenih studija i Medicinskog fakulteta, Rijeka, Hrvatska; Instituta Ruđer Bošković, Zagreb; te Hemijskog fakulteta Univerziteta u Beogradu.
Naučni rad „Data-Driven Modelling of Substituted Pyrimidine and Uracil-Based Derivatives Validated with Newly Synthesized and Antiproliferative Evaluated Compounds“ je objavljen u prestižnom casopisu International Journal of Molecular Sciences rangiranom u prvom kvartilu iz oblasti Biohemija i Molekularna Biologija ( Impact Factor: 4.9 (2023); 5-Year Impact Factor: 5.6 (2023)).
Prvi autor ovog rada, Dr. sci Selma Zukić, doktorirala je 2020. godine na Katedri za farmaceutsku hemiju Univerziteta u Sarajevu-Farmaceutskog fakulteta. Trenutno je  uposlenik Katedre za molekularnu tehnologiju, Instituta za Hemiju, Univerziteta Tartu, koju vodi profesor Uko Maran.
U radu su istraživani pirimidinski heterocikli  koji imaju važnu ulogu u istraživanjima u borbi protiv karcinoma, konkretno kod karcinoma glića maternice. U radi su opisane sinteze pirimidinskih spojeva, potvrđena je njihova struktura, te je provedena QSAR studija, a sve u cilju dobijanja novih sintetiziranih derivata na bazi uracila i pirimidina. Najaktivniji spoj među novim sintetiziranim derivatima, 2,4,5-trisupstituirani pirimidin, predviđen je QSAR modelom s razlikama od 0,02 u odnosu na eksperimentalno ispitanu aktivnost.
Važno je napomenuti da je kao rezultat istraživanja objavljen i QsarDB repository https://dx.doi.org/10.15152/QDB.261. QsarDB repository je baza QSAR modela u vlasništvu Katedre za molekularnu tehnologiju, Univerziteta Tartu, koja u konkretnom slučaju omogućava in silico predvidjanje aktivnosti za nove, nesintetizovane spojeve, kada je u pitanju biohemijski prostor pirimidina i uracila.
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Abstract: The pyrimidine heterocycle plays an important role in anticancer research. In particular,
the pyrimidine derivative families of uracil show promise as structural scaffolds relevant to cervical
cancer. This group of chemicals lacks data-driven machine learning quantitative structure-activity
relationships (QSARs) that allow for generalization and predictive capabilities in the search for new
active compounds. To achieve this, a dataset of pyrimidine and uracil compounds from ChEMBL were
collected and curated. A workflow was developed for data-driven machine learning QSAR using an
intuitive dataset design and forwards selection of molecular descriptors. The model was thoroughly
externally validated against available data. Blind validation was also performed by synthesis and
antiproliferative evaluation of new synthesized uracil-based and pyrimidine derivatives. The most
active compound among new synthesized derivatives, 2,4,5-trisubstituted pyrimidine was predicted
with the QSAR model with differences of 0.02 compared to experimentally tested activity.
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1. Introduction

Pyrimidine is a building block of nucleobases in deoxyribonucleic acid (DNA) and
ribonucleic acid (RNA) [1]. Pyrimidine is an aromatic nitrogen-containing heterocycle
and an important pharmacophore in many new drug substance discovery studies. The
activities of pyrimidines are mostly related to antiviral and anticancer activity [2,3]. The
pharmacological activity range of approved drug substances containing pyrimidine is large,
which is why the pyrimidine heterocycle is an important scaffold in scientific research [4].
The most well-known is the natural pyrimidine derivative, the uracil (U) nucleobase, which
represents the main building block of RNA and binds to the adenine nucleobase (A) through
two hydrogen bonds in a Watson—Crick base pair [2].

One of the uracil-based drug substances approved for anticancer treatment is 5-
fluorouracil (5-FU), fluorinated pyrimidine analogue, an antimetabolite-inhibiting thymidy-
late synthase (TS) enzyme [5]. 5-FU is in use for the treatment of colorectal, breast, aerodi-
gestive tract, head, neck, [6] and cervical [7] cancer. Well-known anticancer pyrimidine
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