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One of the most important tasks of our indigenous pharmaceutical science is the necessity for new medicines because existing drugs
are characterized by various side effects, resistance, high toxicity, and so on. New bioactive molecule synthesis utilizes substances of
natural origin as well as chemically modified ones. Thus, the researcher’s attention is mainly focused on 3-,7-,8-substituted derivatives
of the natural heterocyclic xanthine system, which possess a wide range of pharmacological action. Synthesis of a novel of (3-benzyl-8-
propylxanthin-7-yl)acetohydrazides with antimicrobial and diuretic activities described in the paper.

The aim of this work is to develop efficient methods for synthesis of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives, and to
study their physical-chemical properties.

Materials and methods. Two-hour boiling of propyl 2-(3-benzyl-8-propylxanthine-7-yl)acetate by excess hydrazine hydrate in propan-2-ol
medium have yielded the key the key intermediate 2-(3-benzyl-8-propylxanthine-7-yl)acetohydrazide. Further transformation of the latter has
led to formation of corresponding acetohydrazide derivatives achieved by the reaction with aliphatic, aromatic, heterocyclic aldehydes, and
ketones. The structure and the relative configuration of the synthesized compounds were elucidated by analyzing their physical-chemical data.

Results. The synthesis and optimization of reaction conditions of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives were conducted.
The identification of all synthesized compounds was aided by various physical-chemical methods (thin layer chromatography, elemental
analysis, IR, and '"H NMR spectroscopy).

Conclusions. As a result of synthetic research the preparative synthesis method of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide
derivatives possessing antimicrobic, and diuretic activities was developed.
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CuHTe3 i hisuko-ximiyHi BnacTmBoCTi inigeHnoxigHux rigpasuay 3-6eH3un-8-nponinkcaHTuHIN-7-aLeTaTHOI KUCNOTH,
L0 MaKTb NPOTUMIKPOGHI Ta AiypeTUyHi BNacTUBOCTI

K. B. Anekcangposa, €. K. MuxaneyeHko, O. C. Wkoga, . A. Bacunbes

CTBOpPEHHS HOBUX NiKapCbKyX Npenaparis — 04HE 3 HaMBAXNMBILLMX 3aBAaHb BITYM3HAHOI (hapmaLeBTUYHOI Hayku. Lie 3ymoBneHo HasiBHi-
CTI0 Y NpenapartiB HebaxaHux NobiyHMX ehekTiB, HAByTTAM PE3UCTEHTHOCTI, BUCOKOK TOKCUYHICTHO TOLO. [N cTBOPEHHS Bi0aKTUBHMX
MOREKYN 3aCTOCOBYIOTH i PEYOBUHW NPUPOLAHOTO NOXOMKEHHS, | HOBI CUHTE30BaHI CMOMYKM Ta NPOAYKTY iXHbOI XiMiYHOT Mogudikauii. Y
LIbOMY acnekTi yBary JOCMiAHVKIB NpuBepTaTb 3-,7-,8-3aMillieHi noxigHi NpUpoaHOI reTePOLMKIIYHOI CUCTEMU KCaHTUHY, L0 MaloTb
LUMPOKMIA CNeKTp dhapMakonoriyHoi Aii. HaBegeHo cHTe3 HeommcaHmx y haxoBivi nitepaTypi inigeHrigpasngis 3-6eH3unn-8-nponinkcax-
TWH-7-in aueTaTHOI KNCMOTU, SIKi XapaKTepU3yTbCS NPOTUMIKPOOHUMU Ta [iypeTUHHUMU BNACcTUBOCTAMY.

Meta po6oTn — po3pobneHHs MeTodiB ofepxaHHs inigeHnoxigHnx 3-6eH3nn-8-NponinkCaHTMHIN-7-aueTaTHOi KUCNOTU Ta BUBYEHHS
(i3NKO-XIMIYHNX BNACTUBOCTEN LIUX CMONYK.

Matepianu ta metoau. K BUXigHY cnomyky BukopucTanm rigpasvg 3-6eH3un-8-nponinkcaHTUHIN-7-aueTaTHoOi KUCNOTH, OAepXaHui
paHille ABOTOAMHHWUM KWMATIHHAM H-NPOMinoBoro ectepy 3-6eH3un-8-nponinkcaHTuHIN-7-aueTaTHoi KUCNOTK 3 HAAMMLIKOM TigpasuH
rigpaty B cepegoBuLLi nponax-2-ony. Hagani BuB4Mnu peakuito rigpasupy 3-6eH3unn-8-nponinkcaHTuHIN-7-aueTaTHoi KUCnoTu 3 anida-
TUYHUMUW, apOMaTUYHMW, FETEPOLIMKNIYHUMM anbierifammn Ta KeToHamu, B pesynbTaTti OTpMManu BignoBigHi inigeHnoxigHi. bynoosa ta
iHAMBIAYanbHICTb CUHTE30BaHUX CMOMYK NiATBEPIKEHA KOMNEKCOM (Di3UKO-XIMIYHMX JOCRIKEHD.
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Pesynisrati. 34iMiCHUIM CUHTE3 | BUSHAYMIM ONTUManbHi YyMOBU Nepebiry peakui onepkaHHs inigeHnoxigHux 3-6eHaunn-8-nponinkcax-
TWHIN-7-aueTaTHoi KMenoTu. 3a 4oMoMOroto (i3nKo-XiMiYHUX METOAIB AOCTIMKEHHS (XpomaTtorpadis B TOHKOMY Luapi COPOeHTY, eneMeHTHWI
aHanis, |4- ta 'H AMP-cnekTpockonis) BCTaHOBWIM CTPYKTYPY Ta iHAMBIAYaNbHICTb HOBUX CUHTE30BaHMX CMOMYK.

BucHoBku. Y pe3ynbraTi CMHTETUYHOIO JOCNIMKEHHS OnpaLoBany npenapaTveHy METOAUKY CUHTE3Y inigeHrigpasuais 3-6eH3un-8-npo-
MiNKCAHTUHIN-7-aLeTaTHOT KUCINOTW, Siki MatoTb NPOTUMIKPOOHI Ta AiypeTuyHi BnacTUBOCTI.

Kntouogi cnoa: 3-6eH3UNKCaAHTUH, inigeHriapasnau, gisnko-ximMiyHi BNacTuBOCTi.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaWYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). C. 17-22

CuHTe3 d)M3I/IKO-XVIMW'IeCKVIe CBOWCTBA UNNAeHNpPon3BOAHbIX rmapasuaa 3-66H3Mﬂ-8-np0nVIHKcaHTVIHI/Il'I-7-aL|eTaTHOI7|
KUCIOTbI, KOTOPbI€ NPOABNIAT I'IpOTI/IBOMVIKpOGHbIe n puypetunyeckune CBOWCTBA

E. B. AnekcaHapoga, E. K. MuxaneyeHko, A. C. Wkoaa, . A. Bacunbes

Co3aaHue HOBbIX NIeKapCTBEHHbIX MPENapaToB — OAHA 13 BaXKHENLLMX 3a4a4 OTe4eCTBEHHON hapMaLeBTUHECKON HayKk1. ITO 06bACHSETCA
HanvumeMm y CyLLeCTBYIOLLMX NPenapaToB HexenaTernbHbIX N0B0YHbIX 3hdeKTOB, NPUOOPETEHNEM PENCTEHTHOCTH, BEICOKON TOKCUYHO-
CTbto 1 T. A. [INs co3aaHns B1UOaKTUBHBIX MOMEKYN MPUMEHSIIOTCS 1 BELLECTBA NPUPOSHOMO NPOUCXOXAEHMS, N HOBOCUHTE3VMPOBAaHHbIE
COeAVHEHNS 1 MPOAYKTbI UX XMMUYECKoW MoaudmKaunn. B aTom nnaHe BHUMaHWe uccneposateneii npyusnekatot 3,7,8-3amelleHHble
NPOV3BOAHbIE NPUPOLHON rETEPOLIMKITMYECKON CUCTEMBI KCAHTMHA, NPOSBNSIOLLME WMPOKWIA CNEKTP dhapMakonornyeckon akTMBHOCTH.
lMpencraBneH CYHTE3 HEOMMCAHHbIX B CMELMaN13MpOBaHHON NUTepaType UnngeHmapasngos 3-6eHans-8-nponunkcaHTUHUA-7-aueTaTHON
KMCMOTbI, KOTOPble NPOSBASOT NPOTUBOMUKPOGHYIO M AMYPETUHECKYHO aKTUBHOCTH.

Llenk paboTki — pa3paboTka METOLOB NOMyYEHNS UTMAEHNPON3BOAHBIX 3-6eH31I1-8-NPONUKCaHTUHUA-7-aLeTaTHON KUCTOTbI Y 3yYeHne
(PUBMKO-XMMUYECKNX CBOWCTB 3TUX COEAUHEHNI.

Matepuansi u metogbl. B kKayectBe NCX0OHOTO COEAMHEHWS UCMONb30BaH ruapasva 3-6eH3uns-8-nponunkcaHTUHUA-7-aLeTaTHON KUCMOTbI,
MOMyYeHHbIN paHee ABYX4acOBbIM KUMSHEHUEM H-MPOMUIOBOro admpa 3-6eH3un-8-NponunkcaHTUHIUI-7-aLeTaTHoi KUCTOTbI C 13BbITKOM
rMapasvHruapara B cpeae nponaHona-2. B aanbHelwem nsyyeHa peakums rmapasuaa 3-6eH3un-8-nponunkcaHTyHN-7-aLeTaTHoON KUCoThl
C anudatnyeckumm, apoMaTUHECKMU, FeTEPOLIMKITMHECKUMY arnbaernaamm U KEToHaMK, B peayristare KOTOPOW NoryyYeHbl COOTBETCTBYOLLME
unuaeHnpounasoaHble. CTpPOeHVE U MHAVMBMAYANbHOCTb CUHTE3NPOBAHHBIX COEAVHEHWIA NOATBEPXKAEHA KOMMIEKCOM (OU3UKO-XUMUYECKIX
UCCReaoBaHuI.

Peaynikrathl. OCyLWECTBNEH CUHTE3 M OnpefeneHbl ONTUMarbHble YCIIOBUS NPOTEKaHUsa peakuuii MonyvyeHns UnmaeHnpom3BOaHbIX
3-6eH3u1n-8-NponunKcaHTUHUN-7-aueTaTHol kucnoTbl. C MOMOLLbI0 (hU3NKO-XMMUYECKUX METOLOB MCCrefoBaHus (xpomartorpadus B
TOHKOM crioe copbeHTa, anemeHTHblI aHanms, VK n 'H AMP-cnekTpockonus) ycTaHOBEHb! CTPYKTYpa U MHAMBUAYAbHOCTb HOBOCWH-
TE3UPOBaHHbIX COEANHEHNI.

BhiBoabl. B pesynsrate CUHTETUYECKOrO MCCrenoBaHus paspaboTaHa npenapaTueHas METoavKka CUHTe3a UNUaeHapasnaos 3-6eH-
3UM-8-NPOMNUIKCAHTUHU-7-aLEeTaTHOM KUCIOTbI, KOTOpbIE MPOSIBNIAOT NPOTUBOMUKPOBHYHO U ANYPETUYECKYIO aKTUBHOCTM.

KntoveBkle crioBa: 3-6eH3NUNKCAHTUH, UNUAEHTIMAPa3nabl, (PU3NKO-XMMUYECKEe CBOMCTBA.

AxTyanbHble Bonpockl (hapMaLeBTM4EeCKON N MeAULMHCKON Hayku n npakTtuku. 2021. T. 14, Ne 1(35). C. 17-22

Materials and methods

Unless otherwise indicated, reagents and solvents were pur-
chased from commercial suppliers and used without further
purification.

The starting material of (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide (1) was synthesized by boiling of n-propyl ester
with hydrazine hydrate excess in propan-2-ol medium (Fig. I).

The procedure for the synthesis of (3-benzyl-8-propylxan-
thin-7-yl)acetohydrazide (1). A suspension of 3.84 g (0.01
mol) of propyl 2-(3-benzyl-2,6-dioxo-8-propyl-1,2,3,6-tetra-
hydro-7H-purin-7-yl)acetate was boiled under reflux in 30 ml
of propan-2-ol. This mixture was heated for 15 min to form
a clear solution. Then 5 ml of hydrazine hydrate was added
and boiled for 45 minutes. After cooling the mixture to room
temperature, the solution was poured into 100 ml of water.
The precipitate was filtered, washed with water, and dried at

In recent years, xanthine derivatives have attracted researchers’
attention not only by their frequent occurrence in nature but
also by their diverse pharmacological activities [1-5].

Xanthines, as important members of the purine family, are
considered as key intermediates in the metabolism of nucleo-
bases, because metabolic interconversions of adenine and
guanine result in their formation [6,7]. In addition, xanthine,
and its derivatives act as precursors in the synthesis of GMP,
GDP, and GTP through the salvage pathways within cells [8].
Due to the aforementioned reasons, it is important to explore
the use of xanthine derivatives in developing novel synthetic
methods. Our interest is in finding effective acetohydrazides
of (3-R-xanthine-7(8)-yl)alkanoic acids, and their structural
analogs, because such compounds have been reported in the
literature by their diverse biological activities.

Aim

Considering the abovementioned evidence, we made endeavors
to synthesize a set of novel (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide derivatives and to study their physical-che-
mical properties.

8085 °C. Yield 87 %.

The chemical structure of (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide (1) was determined by 'H NMR spectrosco-
py. The '"H NMR spectrum was revealed the appearance of a
downfield singlet at § 11.16 ppm, which confirms the uracil
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Fig. 1. Synthesis of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide and its derivatives (1-18).

core of the investigated molecule. Broad singlet signal at &
9.34 ppm was represented NH-group of hydrazide residue,
whereas broad signal assigned for two protons of NH,-group at
0 4.50—4.32 ppm. Signals of aromatic protons, methylene and
methyl groups were recorded without anomalies in intensities,
chemical shifts and cleavage at § 7.27-7.10 ppm (m, SH, Ar-H);
5.08 ppm (s, 2H, N*CH,); 4.98 ppm (s, 2H. N'CH,); 2.59 ppm
(t, 2H, J = 7.41 Hz, C*CH,); 1,62 ppm (m, 2H, J = 7.42 Hz,
C*C-CH,); 0,89 ppm (t, 3H, J = 7.38 Hz, C*C-C-CH,).

Thereafter, the reaction of (3-benzyl-8-propylxanthin-7-yl)-
acetohydrazide (1) with aliphatic, aromatic, heterocyclic carbon-
yl compounds was studied and the corresponding acetohydrazide
derivatives (2-18) were obtained. The interaction of equimolar
amounts of reactants was preceded in boiling water-dioxane
medium for 3040 minutes with acetic acid as a catalyst (Fig. /).

The study of physical-chemical properties of the synthesized
compounds was performed according to the State Pharmaco-
poeia of Ukraine (ed. 1). The melting point was determined by
capillary method (2.2.14) on the PTP(M) device.

Infrared spectra were recorded on a Bruker Alpha (Bruker,
Germany) in 4000400 cm™ with ATR (direct material input).
'H-NMR spectra were recorded on Varian Mercury VX-200
spectrometer (Varian, USA) in DMSO-d, with TMS as an
internal standard. Elemental analysis was performed on a El-
ementar Vario L cube analyzer (Elementar Analysensysteme,
Germany). Binary mobile phase of benzene and propan-2-ol
in 10 : I and 1 : 10 was used for chromatography. Chromato-
graphic spots were visualized by UV light (200-300 nm).

Results
Synthesis (3-benzyl-8-propylxanthin-7-yl)acetohydrazide and
its derivatives (1-18) showed in Fig. 1.

General procedure for the synthesis of (3-benzyl-8-
propylxanthin-7-yl)acetohydrazide derivatives (2-18). To a
solution of 3.56 g (0.01 mol) of 1 in 70 ml of aqueous dioxane
(1:1) and heated to 50 °C was added 1 ml of glacial acetic
acid and 0.011 mol of the corresponding aldehyde or ketone.
The mixture was heated under a reflux condenser for 15-25
minutes. After cooling, the resulting product was precipitated.
The crude product was filtered, washed with water, and dried
at 80-85 °C.

Compounds 2-18 were pale-yellow, yellow or orange amor-
phous substances, insoluble in water, ethanol, diethyl ether,
acetone, and soluble in DMF.

The structure of the synthesized compounds was confirmed
by elemental analysis data (7able 1), and by IR- and '"H NMR
spectroscopy (Tables 2, 3).

In the IR spectra of compounds 2-18 (Table 2): v (KBr,
cm'): 3620-3600 (N-H stretching), 2989-2887 (al. C-H
asymmetrical and symmetrical stretching), 1729-1677,
1670-1630, 1597-1570 (C=0, C=N, C=C stretching).

The 'H NMR spectra of compounds 2-18 (Table 3) showed
absence of the NH,-group protons of the hydrazide residue,
and NH-groups signal of the ylidene hydrazide residue was
appeared as downfield singlet at 5 12.08—11.08 ppm. Signals
of protons of methylidene groups were appeared as singlet at
6 8.61-7.85 ppm, protons of benzyl, propyl residue and uracil
fragment of the molecule were recorded with the appropriate
intensity and characteristic chemical shift.

Thus, 'H NMR spectrum 2-(3-benzyl-8-propylxan-
thin-7-yl)-N -[4-bromobenzyliden]acetohydrazide (4) was
revealed the appearance of three proton singlets of NH groups:
a substituent in the 7-position of the xanthine bicycle (11.82
ppm) and uracil fragment (11.08 ppm) and N = CH (7.98
ppm). Aromatic protons of the 4-bromobenzylidene moiety
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Table 1. Physical-chemical characteristics of (3- benzyl -8-propylxanthin-7-yl)acetohydrazide derivatives (2—18)

Anal. calcd. % Found. %

12
2 237239 [0.78 61.71 5.91 2.54 C,HNO, 6175 5.95 258 80
3 222-225 [ 0.80 66.34 5.54 17.82 C,H.NO, 6637 5.57 17.86 82
4 276-279 | 0.56 55.04 4.39 16.02 C,H,BN,O, |5508 443 16.06 83
5 240-242 | 0.54 65.45 5.68 18.29 C,HeNO, 6549 5.72 18.33 80
6 233-235 [0.63 63.24 5.48 17.67 CHNO,  |63.28 5.52 17.71 82
7 204-206 | 0.56 63.89 5.74 17.16 CyHaNO, 6392 5.78 17.20 86
8 281-283 [ 0.80 58.85 4.70 19.98 C,HNO, 5889 4.74 20.03 90

202-295 [ 0.68 64.00 5.96 207 C,HNO, 6405 6.00 20.11 85
10 244-246 | 0.56 61.18 5.30 17.9 CH.NO, 6122 5.34 17.13 84
11 108-110 |0.72 61.85 5.55 16.62 C,HaNO, 6189 5.59 16.66 85
12 267-270 | 0.64 55.55 5.03 22,51 C,H,CINO, |5559 5.07 2255 9
13 261-263 | 0.58 56.37 5.29 20.89 C,H,CINO, | 56.41 5.33 21.93 84
14 255-257 | 0.68 61.81 4.74 20.16 CHNO, 6185 478 20.20 80
15 262-264 | 0.66 61.15 4.52 18.46 C,H,CIN,O, |61.19 4.56 18.50 82
16 247-249 | 0.54 60.87 57 17.01 C,H,CINO, |60.91 5.11 17.05 86
17 235-238 | 0.72 63.88 5.74 17.16 C,HaNO, 6392 5.78 17.20 81
18 280-282 [ 0.68 59.59 4.96 19.43 CHNO, 5963 5.00 19.47 84

Table 2. IR-spectra of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives (2-18)

S L —
(I T S CI R

2 3320; 3170 3032 1708; 1693 1670 1580 2930

3 3290; 3120 3040 1710; 1680 1640 1592 2920

4 3260; 3150 2987 1720; 1691 1654 1589 2910; 717
5 3250; 3160 3061 1710; 1680 1630 1570 2980; 730
6 3290; 3130 3047 1719; 1700 1642 1576 2967

7 3250; 3120 3010 1700; 1690 1667 1584 2887

8 3280; 3160 3030 1700; 1679 1660 1592 2960; 1251
9 3260; 3130 2997 1703; 1689 1642 1583 2910

10 3290; 3150 3020 1700; 1678 1640 1574 3600; 754
1 3310; 3150 3035 1723; 1680 1655 1595 2989; 715
12 3260; 3110 3020 1710; 1696 1633 1580 2971; 788
13 3270; 3140 3010 1720; 1690 1670 1590 2950

14 3260; 3139 3033 1700; 1680 1660 1560 2940

15 3260; 3109 3080 1713; 1679 1658 1597 2987

16 3270; 3150 3030 1715; 1679 1666 1574 2910

17 3300; 3180 3050 1720; 1680 1660 1590 2980

18 3250; 3140 3020 1710; 1692 1649 1587 3610
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Table 3. 'H NMR-spectra of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide derivatives (2—18)

Comp. | cONH | NH N=CH
(s 1H) |(s,1H) |(s, 1H)

5.46 (s, 2H); 5.1 (s, 2H):
2 M71 147|789 |735-7.48(m,5H) | 2.71-2.58 (t 2HJ = 746 Ha | 280 Ef S 774322,_’;’22)) -
1.76-1.61(m, 2H J = 7.44 Hz)
7.62-7.49 (m, 3H), |5.48 (s, 2H); 5.09 (s, 2H); T
3 M67 (1110|786 |746-7.14 (m SH: |260-250 4 2HJ=736Hz; |091(,3HI=733HD) | e (¢ 1H) 7 CH
7.04696 (d, 2H) | 1.74-1.60(m, 2H J = 7.35 Hz) Al
~ | 5.48 (s, 2H); 5.06 (s, 2H);
4 ez [108 |798 |THTO §2 g:; 267-258 (L, 2HJ=7.44 Hz)y  |0.92(t 3HI=742Hz) |-
27=119 (m, 1.74-158(m, 2H J = 7.41 Hz)
| 549 (s, 2H); 5.07 s, 2H): _
5 net (112 |79 (78978 Em 5:; 2.66-256 ( 2HJ=7.37 Ha); | 503 g??:)J 132k |-
S 172-159(m, 2HJ =736 Hz) |01 :
.| 5.44 (s, 2H); 5.06 (s, 2H);
6 166 |1108 [835 |[A4T24(MBH)L o6 o ss( 2HU=7.35 Hz): | 0.91(t 3HJ =738 Hz) | 3.84 (s, 3H)— OCH
741692 (m,3H) | 2005 a ]
69-156(m, 2H J = 7.34 Hz)
| 5.45 s, 2H); 5.08 (5, 2H);
7 1es |10 (837 |T40721 22 g:; 268-255(1,2HJ =736 Hz), |0.92(,3HJ=7.33H2) | 707 g?'flj'))_‘gccgﬁ
S i 1.68-1.55(m, 2H J = 7.38 Hz) S ;
8.38-8.19 (d, 2H), | 5.54 (s, 2H); 5.02 (s, 2H);
8 1203|1112 (843  [8.02-7.88(d, 2H); |2.67-259 (1, 2HJ=7.39 Hz); |0.90(t,3HJ=738Hz) |-
7.36-7.19 (m, 5H) | 1.73-1.59(m, 2H J = 7.36 Hz)
7.54-7.41(d, 2H), |5.42 (s, 2H); 5.06 (s, 2H); -
9 143 (1100|785 |738-7.19(m 5H) |269-256(,2HJ=743Hz); |090(3HI=TITHD) |G o
6.76-6.63 (d, 2H) | 1.74-1.58(m, 2H J = 7.39 Hz) )
g .| 5.44 (s, 2H); 5.07 (s, 2H);
10 e |1101 (789 |l éﬁ g:; 260254 (1, 2HJ=736 Hz); |092(t,3HJ=7.36 Hz) |3.74 (s, 3H)— OCH,
82-6.75 (m, 1.72-1.60(m, 2H J = 7.36 Hz)
L .| 5.47 (s, 2H); 5.06 (s, 2H); _
1 1169 1109 [830 ;?g_%g g g:; 266-2.58 (t, 2H J=7.42 Hz),  |0.90 (t, 3H J = 7.38 Hz) ggg g g:; - 8g:3
oA 1.72-159(m, 2H J = 7.35 Hz) S, :
5.41 (s, 2H); 5.07 (s, 2H); 371 (s, 3H):
12 Me7 |14 |78 |742-TA0(mSH) 268259 2HI=T36 k| SIS 258 aH)-NCH,
171-159m, 2HJ =734 Hz) |0 :
5.43 (s, 2H); 5.05 (s, 2H); 3.76: . .
g 376 (s, 3H): 2.7 (q, 2H) = N-CH,;
13 160 |11 [786  |7.4-716(m,5H)  |2:67-257 (1, 2H J = 7.37 Hz); 3 )
e B LS, [092(L3H =733 Ha)  [1.16 (3H.7) - N-C-CH,
;ggjfg g: f‘n))?_ 5.37 (s, 2H); 5.09 (s, 2H);
14 132|114 |- A8-TA9(6H. M) 1o 6s 557 (L 2HU =734 H) | 091 (4, 3HJ=7.39H2) | 12.72 (s, 1H)—NH
TAT-8.92(1H. 1) 1475 1'63(m, 2H J = 7.37 Hz)
6.91-6.83 (1H. o) | -7/3-1:83(m, :
8.45 (s, 1H);
8.1-8.06 (d, 1H)  |5.49 (s, 2H); 5.08 (s, 2H);
15 1208|1145 [861  |8.01-7.74 (m, 2H) |265-254 (1, 2HJ=7.36 Hz); |0.91(,3HJ=732Hz) |-
771754 (d, 1H), | 1.71-1.61(m, 2H J = 7.33 Hz)
7.39-7.16 (m, 5H)
7.97-7.83(d, 2H), |5.52 (s, 2H); 5.08 (s, 2H); 225 (s.3H)
16 187  |102 |- 749741(0,2H; (267257 (2HU=Tadrzy | SOBI L |-
7.37-7.19 (m, 5H) |[1.72-161(m, 2HJ=7.42Hz) | *9T :
7.81-7.68(d, 2H);, | 5.51 (s, 2H); 5.09 (s, 2H); e
17 108 |1086 |- 740-7.19 (m, SH); | 267-256 (4 2H =743 ke SO 0 I
6.9-691(d 2H)  [1.72-159(m, 2HJ=7.38 Hz) |91 (h :
7.52-7.46 (d, 2H), | 5.49 (s, 2H); 5.07 (s, 2H); 226 (s.3H)
18 112 1075 |- 741-7.14 (m SH); | 268-257 ((2H =736k (SOOI I
6.59-6.52 (d, 2H)  |1.72-1.60(m, 2HJ=7.37 Hz) | *91(h :
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and the substituent in the third position were resonated as two
multiplets atd 7.71-7.61 ppm (m, 4H) and 7.27-7.19 ppm (m,
SH) respectively. Methylene protons were registered as singlets
for substituents in positions 7 (5.48 ppm s, 2H) and 3 (5.06
ppm, s, 2H) of xanthine moiety, and triplet (2.67-2.58 ppm,
t, 2H) and multiplet (1.74—-1.58 ppm, m, 2H) for the propyl
radical at C8. The presence of the CH, group was confirmed
by a three-proton triplet at 0.92 ppm (s, 3H).

Discussion

Biological activity of synthesized (3-benzyl-8-propylxan-
thin-7-yl)acetohydrazide derivatives was predicted by using
PASS software [9]. All the compounds showed a good pro-
bability of antimicrobial activity (compounds 4-6, 8-10, 14),
which makes a good foundation for the in-depth investigation
for compounds with high antimicrobial activity. The results
of the study of antibacterial and fungicidal activities were
described in our previous work [10].

The reason for an in-depth study of the diuretic activity of
the synthesized compounds was based on a molecular docking
investigation. Interaction of (3-benzyl-8-propylxanthin-7-yl)
acetohydrazide (1) and its derivatives (2-5, 7-9, 12-14, 16, 17)
with the A, adenosine receptor has resulted in high affinity va-
lues. This result confirms the trend discovered in earlier in vitro
study of diuretic activity of the compound 1 [11]. In conclusion,
derivatives of (3-benzyl-8-propylxanthin-7-yl)acetohydrazide
could be a promising starting material for further structural
optimization to obtain new and more potent diuretic agents [12].

Conclusions

1. Preparative methods for the synthesis of the novel (3-ben-
zyl-8-propylxanthin-7-yl)acetohydrazide and its derivatives
have been developed.

2. The structures of the synthesized compounds was con-
firmed by various physical-chemical methods.

3. Within the investigated substances we identified com-
pounds displayed good antimicrobial and diuretic activity.
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