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1. luzaiiH, cuHTe3 Ta 6i0I0TiYHa aKTUBHICTH 1,3-Au3aMilleHrX MiposigH-2,5-TiOHIB SIK MOTEeHIINHUX

IIPOTUTY6EPKYJIbO3HUX NIpernaparis

2. Design, synthesis and evaluation of biological activity of 1,3-disubstituted pyrrolidine-2,5-diones as potential
antituberculosis agents

Pedepar:

1. Inceprauiiina po6oTa npucBsyeHa cuHTesy 1,3-nusamineHux niposigyH-2,5-1i0HiB Ta JOCiIKeHHIO iX
aKTUBHOCTI $IK iHribiTopiB eH3uMy InhA Ta pocty 6akrepii M.tuberculosis. 3okpema, 3HaiiIeHO HOBi KaTaliTUYHI
YMOBU MIPOBEJIEHHS peaklii Mixaess, 1o Jajno MOKJIUBICTb €(peKTUBHOTO CUHTE3Y 3-TeTapuil 3aMillleHUX
niposiguH-2,5-nioHiB. [TokazaHo, mo Kuca0TH JIploica MOKYTh BUCTYIIATH e(eKTUBHUMU KaTajli3aTopamu
CIIPSDKEHOrO IpUeHaHHS MasleiHiMiziB. 3ailiCHEHO IM3aliH CTPYKTYPH NOTeHIiMHUX iHri6iTopiB 6inka InhA.
Cn1aHOBaHO Ta IPOBEEHO CUHTE3 ABOMA aJIbTEPHATUBHUMU 1IIsiXxamu 3-(9H-diyopeH-9-inm)niponiguH-2,5-1ioHy
Ta 0ro NMOXifIHUX. BCTaHOBIEHO YMOBU peaKliii BiJHOBJIEHHS KapOOHibHUX rpyn 3-(9H-payopen-9-in)niponiguH-

2,5-110Hy KOMILJIEKCOM 60paH-IuMeTWICYabQif 10 BiIIOBIAHMX MOXiIHUX 3 MOHO- Ta IIOBHICTIO BiJHOBJIEHUM



CYKUMHIMiTHUM KinbueM. JJocaimkeHo B3aemopito 3-(9H-payopen-9-in)niponiguH-2,5-1iony Ta fioro N-
3aMillleHUX MTOXiIHUX 3 aJIFOMOTiAPUAOM JIiTit0. Peak1id poTikae 3 MpernapaTuBHUMU BUXOAMU IIPOAYKTY
OKMCHEHHSI (pJIyOpPEeHiNIbHOTO KapOaHiOHy KMCHEM IOBITPsl. BusiBIeHO, 110 OiIbIIICTh i3 CUHTE30BaHUX CIIOJIYK

IIPOSIBJIIOTh BUCOKY IPUTHIUYI04y aKTUBHICTb 6isika InhA Ta /abo pocty 6akrepii M.tuberculosis.

2. The thesis is devoted to the synthesis of 1,3-disubstituted pyrrolidine-2,5-diones and evaluation of their
inhibitory activity against InhA protein and Mycobacterium tuberculosis. In particular new catalytic condition of
the Michael reaction were found. Lewis acids (such as: AlCI3, ZnCI2 and LiClO4) are developed as efficient catalysts
for series of conjugate addition of maleimides to nucleophilic heterocycles. New conditions enabled efficient
synthesis of 3-heteryl substituted pyrrolidine-2,5-diones. Double-conjugate addition products were obtained in
the reactions with 2-aminopyridines and 2-aminothiazoles under mild conditions in presence of catalytic amount
of lithium perchlorate. The possible mechanism of the formation of desired products is proposed. The structure of
new potential inhibitors of InhA protein were designed using molecular modeling and in silico screening tools. Key
structure of 3-(9H-fluoren-9-yl)pyrrolidine-2,5-dione identified from the docking studies was synthesized in two
different approaches. The series of N-substituted derivatives of this scaffold with divers substituents were
synthesized to identify structure-activity relationships. Moreover the series of b-amides of 2-(9H-fluoren-9-yl)-
succinic acid were also synthesized. Identified and optimized condition of reduction of 3-(9H-fluoren-9-
yl)pyrrolidine-2,5-dione using borane dimethyl sulfide complex have enabled production of two desired products
in one reaction with quantitative yields. The series of corresponding compounds with pyrrolidone and pyrrolidine
ring were obtained. The reactions of 3-(9H-fluoren-9-yl)pyrrolidine-2,5-dione and its N-substituted derivatives
with lithium aluminium hydride were investigated. Tandem reduction/oxidation of pyrrolidine-2,5-dione and
fluorenyl rings was performed using 4 equivalents of LiAlH4 under air, affording the series of corresponding 9-
hydroxy fluorenyl derivatives in good yields. Possible mechanism of oxidation of 9-substituted fluorenyl
compounds is proposed. Three families of synthesized compounds were evaluated in vitro for the inhibition of
InhA enzyme and M.tuberculosis growth. Almost of synthesized compounds have shown good inhibitory activity
against InhA and /or Mycobacterium tuberculosis (H37Rv strain). Some of evaluated compounds could represent
new leads for the development of drug candidates.
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