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1. CTBOpeHHSs HOBUX 6i0JIOTiYHO aKTHUBHUX CIIOJNYK B psay 5-(1H-tetpazon-1-in)-4R-3-Tio(amiHo)-1,2,4-Tpiazomny
2. Creation of new biologically active compounds in a series of 5-(1H-tetrazole-1-yl)methyl-4-R-3-thio(amino)-
1,2,4-triazole

Pedepar:

1. InceprauiiiHa po60Ta BiJHOCUTbCS [0 aKTyaJbHUX Ta BAXJIMBUX ITPO6JIeM cydacHOi ¢papmatiii. V poboTi
BUCBITJIEHO LIJIX MOLIYKY 6i07I0TYHO aKTUBHUX PEYOBMH Ha OCHOBI PO3POOKM METOIMK OTPUMAHHS Ta BUBYEHHS
BJIACTMBOCTE HOBUX NOXinHUX 5-(1H-TeTpaszon-1-in)meTun-4-R-3-Tio(amino)-1,2,4-Tpiazosy, 10 BOJIOLIOTh
HU3bKOIO TOKCMYHICTIO, Ta 3aBJISIKK BUCOKMM IOKa3HUKaM 6i0JI0Ti4HOI aKTUBHOCTI, MOXYTb CTaTU OCHOBOIO JJIs
CTBOPEHHSI OPUTiHAJIbHUX JIKAapPChKUX 3ac06iB. IIpy 11pbOMy 10 OTIMGI€HOTO BUBYEHHS PeKOMeH1oBaHo 5-(1H-
teTpasosi-1-inmmerun-4H-1,2,4-Tpiazosn-3-in-1-(5-HiTpodypaH-2-in)MeTaHIMIH, 110 Ma€ BUCOKi [IOKa3HUKU
IPOTUMIKPOOHOI Ta NPOTUTPUOKOBOI Aii. 17151 IaHOi CrIoJIyKu po3po06JIeHO Ta 3aTBEPIKEHO IIPOEKT J1ab0PaTOPHOL
METOJIMKU CUHTE3Y, TEXHIYHMX BUMOT IIO/I0 KiH1I€BOTO NPOAYKTY, & TAKOXK NPOEKT «MeTO1iB KOHTPOJIIO SIKOCTi» Ha

CyOCTaHLIIi0 [715 BUTOTOBJIEHHSI HECTEPUJIbHUX JIIKapChKUX 3aC00iB. PeTesibHUI aHali3 JliTepaTypH, 040 TeEMU



IOCJIiIPKEHHS], [1I0Ka3aB LI psj, IUTaHb, 10 NOTPEOYIOTh BUPILIEHHS, CEPE], IKUX LIiIECIIPSIMOBAHE CTBOPEHHS
6i0JI0TIYHO aKTUBHUX CIOJYK, MoXigHux 5-(1H-Tetpason-1-im)meTrnn-4-R-3-tio(amino)-1,2,4-Tpia3ois, 1mo
MIPOSIBJISIIOTH IMUPOKUI CIIEKTP 6i0JI0oriYHOI aKTUBHOCTI Ta MalOTh HU3bKi IIOKAa3HMKU TOKCUYHOCTI. B X07i BUKOHaHHS
HAyKOBOTO JOCJIIPKEHHSI aalITOBAHO BXE BilOMi METOAUKHU CUHTEe3Y 3-Tio(aMiHO)-1,2,4-Tpia30J1iB, M0 6a3yI0ThCs
Ha BUKOPHUCTaHHI KAPOOHOBUX KUCJIOT i3 aJIKiTbHUMU, apUJIbHUMU Ta F€TePUIbHUMU 3aMiCHUKAMU B SIKOCTI
BUXiJHUX PEYOBUH. [1J1s1 CTBOPEHHSI HOBUX MOXiAHUX 3-Ti0-1,2,4-Tpia30J1iB CUHTE30BaHO TiOHU, HITPWJIU, KUCJIOTH,
HEOPraHi4Hi Ta opraHiyHi coJi, iMiHoecTepy, NipuanHaMiHY, iIMiHM Ta TOCIIIKEHO PEaKLilo NoJanbIoro
BiJHOBJIEHHSI. B Mekax HayKOBOrO AOCIiIpKeHHs 6yJ10 BupimeHo atoM Cynbdypy Y TPETbOMY OJIOKEHHI siapa 1,2,4-
Tpia3oJly 3aMiHUTH Ha aTOM HiTporeny, o I103BOJINIIO OTpUMaTH 3-amiHo-1,2,4-Tpia3onu Ta ix NoxifHi, a came
CHUHTE30BaHi iIMiHU 3 ITOJAJIBIINM BiJHOBJIEHHSIM JAHUX CIIOJIYK, TIOCEYOBMHU Ta OTPUMAHO aleTtaMiz,. Bei
CHHTE30BaHi peYOBMHU OUUIIEHO METOJOM KpUCTai3allii 3 iHIMBifyaTbHUX PO3YUHHUKIB, 200 ix cymimei. Bynosy
CHMHTE€30BaHUX CIOJIYK MiITBEPAKEHO KOMIIJIEKCOM CY4aCHHUX (i3UKO-XiMiYHMX METOJiB aHasi3y. B xozi BUKOHAHHS
IycepTauifiHoi po6oTH 6yJI0 CMHTe30BaHo 0J113bko 100 HOBUX criosyK B psay 5-(1H-Tetpason-1-im)meTtun-4-R-3-
tio(amino)-1,2,4-Tpia3osy 1151 SIKUX IPOBEIEHO BUBYEHHS Pi3HUX BUJIB 6i0JI0OrYHOI aKTUBHOCTI, 1110 1aJI0 3MOTy
BUSBUATY HaMaKTUBHIILI CTPYKTYPU Ta B 3aJI€KHOCTI Bifl IPUPOIU Ta MOJIOKEHHS 3aMiCHUKIB BCTAHOBUTHU
3aKOHOMIpHOCTI «OynioBa-mis». Ha nepumomy erari 6i0s10riyHOi 4aCTUHM pOOOTH HOCIIIPKEHO FOCTPY TOKCUYHICTD 41
CHMHTE30BaHOi crionyku noxigHux 5-(1H-tetpazon-1-in)metun-4-R-3-Ttio(amino)-1,2,4-Tpiasosy. BcTaHOBIEHO, 110
JII50 oTpMaHMUX PEYOBUH 3HAXOAUTHCS B MexXax 357-1060 Mr/Kr. BCTaHOBIEHO 3aKOHOMIPHOCTI BILIUBY
3aMicHUKIB 110 C4-aTomy saapa 1,2,4-Tpia3osny Ta npy 3aMiHi Tio- Ha aMiHO-TPYIy B TPETbOMY I10JIOKEHHI
BUIIl€3a3HAYEHOTr'0 FeTEPOLIMKILY, & CaMe: BBEJIEHHS B YeTBEPTe I0JI0KEeHHS si1pa 1,2,4-Tpiazosny dpeHinbHOoro
3aMiCHMKA IPMBOAUTD [0 MiJBUIIEHHS TOKCUYHOCTI pe4OBUH. 1le Hall6inbIl IOMITHO B psany 3-TionoxigHux 1,2,4-
Tpiasony. [Ipu ubomy noxigxi 5-(1H-rerpazon-1-im)metun-4-denin-3-rio-1,2,4-tpiazosny MaloThb JOCTATHHO BUCOKI
MTOKA3HUKY AiypeTUYHOI, aHTUMIIPETUYHOI Ta FNOrJIiKeMiYHOI aKTUBHOCTI y OPiBHSHHI 3 3-amiHo0-1,2,4-Tpia3onamuy;
rigpoaia Hitpuiis 2-(5-(1H-tetpasosn-1-inm)mernn-4-R-3-tio-1,2,4-Tpiazosn-3-iniTo)ayeTaTHUX(IIPONAaHOBUX,
0€H30HUX) KUCJIOT IPU3BOIUTH 10 HE3HAYHOTO 3MEHIIEHHS FOCTPOI TOKCUYHOCTI Ta BIJIMBA€ HA BUCOKI NOKa3HUKA
aHTUIIPEeTUYHOI aKTUBHOCTI; nepexin go coneit 2-, 4-[5-(1H-terpaszon-1-in)metun-4-denin-(1,2,4-rpiazon-3-
inm)TioMmeTn1|6€H30MHMX KUCJIOT IIPU3BOJUTD [10 MiJIBUIIEHHS TOKAa3HUKIB AiypeTUYHOI, aKTOIIPOTEKTOPHOI,
AHTUTIITIOKCMYHOI Ta TiIOrIiKeMiqHO] Ijii, TpY LbOMY FOCTPAa TOKCUYHICTh CIIOJIYK 3HAaXOOUTbCA B MexXax 607-977

MT /KT; 3aMiHa Tio- Ha aMiHO-TPyIly B TP€TbOMY IIOJIOKEHHI sifpa 1,2,4-Tpia3osy Npu3BOAUTH IO HE3HAYHOTO
3HIKEHHST TOKCUYHOCTI Ta MiABUIIEHHS MPOTUMIKPOOHOI Ta aKTONPOTEKTOPHOI fii. B x0z1i mpoBemeHoro
IIepBUHHOrO (PapMaKoJIoriyHOro CKpUHiHTY A8 5-(1H-tetpason-1-im)metun-4H-1,2,4-Tpiazon-3-in-1-(5-
HiTpoypaH-2-in)MmeTaHiMi-HyMeTOgOM IUQY3ii B arapi niATBEpAKEHO BUCOKi IOKa3HUKU IPOTUMIKPOOHOI Ta
IpOTUrpuOKOBOi Aii. [lyis 1iei crosiyku po3po6JieHO Ta 3aTBEPAKEHO MTPOEKT J1ab0PaTOPHOI METOAMKYU CUHTE3Y,
TEeXHIYHUX BUMOT 100 KiHLIEBOI'O ITPOYKTY, @ TAaKOXK MPOEKT «MeTOiB KOHTPOJIIO SIKOCTi» Ha CyOCTaHILiIO [1J1s1
BUTOTOBJIEHHS HECTEPUJIbHUX JIIKAPChKUX 3aC00iB. Pe3ysibTaTy HOCIiIKEHHS 6i0JI0TIYHO] Aii, @ TaKO>XK BCTaHOBJIEHI
3aKOHOMIPHOCTI 3aJIe5KHOCTI «6yH0Ba-1is», MOKYTbh O6YTH 3aCTOCOBaHi /1J1s LiJIECIIPSIMOBAHOTO MOIIYKY 6i0JI0TiYHO
aKTUBHUX CIIOJIYK cepeq noxinHux 5-(1H-tetpasosn-1-immernn-4-R-3-tio(amino)-1,2,4-tpiazomny. Pesynbpratu
IYicepTaliifiHOi poOOTH, BIIPOBAI)KEHO B HAaBYaJIbHUI Ta HAyKOBO-JOCJIiJHNI MTPOLleC BUIIMX HaBYaJIbHUX 3aKJIaliB
YKpaiHu.

2. The thesis is about actual and important problems of modern pharmacy. The path of the search for biologically
active substances based on the development of methods for obtaining was investigated and the properties of new
derivatives of 5-(1H-tetrazole-1-yl)methyl-4-R-3-thio(amino)-1,2,4-triazoles, which have low-toxicity and high
levels of biological activity, was studied. These compounds can be the basis for the creation of original medicines.
Furthermore, 5-(1H-tetrazole-1-yl)methyl-4H-1,2,4-triazole-3-yl-1-(5-nitrofuran-2-yl)methanimine, which has
high rates of antimicrobial and antifungal activity, is recommended for the in-depth study. For this compound, the
project of laboratory synthesis method, technical requirements for the final product, and the project "Quality
control methods" for the manufacture of non-sterile medicinal products have been developed and approved.
Moreover, the careful analysis of the literature revealed a number of issues requiring a solution, among which the



purposeful creation of biologically active compounds, derivatives of 5-(1H-tetrazole-1-yl)methyl-4-R-3-
thio(amino)-1,2,4-triazole, which exhibit a wide spectrum of biological activity and have lowtoxicity. Known
methods of synthesis of 3-thio(amino)-1,2,4-triazoles, which are based on the use of carboxylic acids with alkyl-,
aryl- and heteryl-substituents, have been adopted. For creating new derivatives of 1,2,4-triazoles thiones, nitriles,
acids inorganic and organic salts, amines, imines with selective reduction of imino-group were synthesized. The
next stage of our work it was replaced the Sulfur on the Nitrogen in the third position of the 1,2,4-triazole, which
allowed the creation of 3-amino-1,2,4-triazole and their derivatives, imines, amines, thioureasand acetamide. All
synthesized substances were purified by the method of crystallization from individual solvents or their mixtures.
The structure of synthesized compounds was confirmed by a complex of modern physical-chemical methods of
analysis. During the thesis, about 100 new compounds were synthesized in the series of 5-(1H-tetrazole-1-
yl)methyl-4-R-3-thio(amino)-1,2,4-triazole which have different types of biological activity. In the first stage of the
biological part of the work, the acute toxicity of 41 synthesized derivatives of 5-(1H-tetrazole-1-yl)methyl-4-R-3-
thio(amino)-1,2,4-triazole were studied. It has been established that the LD50 of the synthesized substances were
in the range of 357-1060 mg / kg. The regularities of the substitution effects on the C4 atom of the nucleus were
established 1,2,4-triazole and when replacing Sulfur with Nitrogen in the third position of heterocycle, i.e: the
introduction into the fourth position of the 1,2,4-triazole of the phenyl substituent leads to increase in the toxicity
of substances. This is the most noticeable in the series of 3-thio derivatives of 1,2,4-triazole. The derivatives of 5-
(1H-tetrazole-1-yl)methyl-4-phenyl-3-thio-1,2,4-triazole have high diuretic, antipyretic and hypoglycemic activity
rates compared to 3-amino-1,2,4-triazoles; the hydrolysis of nitriles of 2-(5-(1H-tetrazole-1-yl)methyl-4-phenyl-3-
thio-1,2,4-triazole-3-ylthio)acetic(propanoic, benzoic) acids are resulted in slight decrease in acute toxicity, and
influences high levels of antipyretic activity; the transition to salts of 2-, 4-[5-(1H-tetrazole-1-yl)methyl-4-phenyl-
(1,2,4-triazole-3-yl)thiomethyl|benzoic acids are led to increase in the diuretic, actoprotective, antihypoxic and
hypoglycemic effects, with acute toxicity of compounds in the 607-977 mg / ml; the substitute of the Sulfur by the
amino-group in the third position of the 1,2,4-triazole is led to slight decrease in toxicity, antimicrobial and
antifungal activity. According to our research, the primary pharmacological screening for 5-(1H-tetrazole-1-
yl)methyl-4H-1,2,4-triazole-3-yl-1-(5-nitrofuran-2-yl)-methanamine were confirmed by diffusion in Agar. It was
showed the high rates of antimicrobial and antifungal activity. For this compound, the project of the laboratory
synthesis method, the technical requirements for the final product, and the project "Quality control methods" for
manufacturing non-sterile medicinal products have been developed and approved. The results of the study of
biological activity were decided, laws of the "structure-action" dependence were established, which can be applied
for the purposeful search for biologically active compounds among the derivatives of 5-(1H-tetrazole-1-yl)methyl-
4-R-3-thio(amino)-1,2,4-triazole. The results of the thesis, which were introduced in the educational and research
process of higher educational institutions of Ukraine.
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