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Key words: Xanthines, Introduction. Analysis of last years’ literature shows, that the most wide spread drugs

Organic Synthesis, NMR-spectroscopy. are those, which contain in their structures heterocyclic fragment. Such trend could be
explained by the fact that, heterocycle containing compounds are the part of the number
of substances, which play an important role in the metabolic processes. It should be noted,
that most of these drugs have unpleasant side effects and some of them are rather toxic.
Xanthine derivatives are low toxic natural compounds with wide spectrum of pronounced
pharmacological properties (antioxidant, diuretic, antibacterial, anti-inflammatory etc.) and
high variability of chemical modification, that make these compounds handy objects for
pharmaceutical research. Thus, synthesis of novel less toxic biologically active compounds
— potential medicines — by chemical modification of well-known natural substances, is
one of the most important tasks of modern pharmaceutical science.

Aim of our research was the development of method of 3-aryl(aralkyl)-8-
hydrazinemethylxanthines and their N-substituted derivatives synthesis and studying their
physical-chemical properties.

Materials and methods. Melting points were determined using capillary method on
DMP (M). 'H NMR-spectra were recorded by Varian Mercury VX-200 device (company
«Varian» — USA) solvent — (DMSO-d6), internal standard — TMS. Elemental analysis of
obtained compounds was produced on device Elementar Vario L cube.

Results and discussion. We selected 3-aryl(aralkyl)-8-chloromethylxanthines as
initial compounds for our study. By their interaction with hydrazine hydrate we obtained
respective 8-hydrazinemethylxanthines. The next stage of our research was further
chemical modification of obtained 8-hydrazinemethylxanthines using the high ability of
hydrazine residue for nucleophilic addition reactions. So, we studied the interaction of
3-aryl(aralkyl)-8-hydrazinemethylxanthines with phenylisothiocyanate and carbonyl
compounds and synthesized number of N-substituted 8-hydrazinemethylxanthines. The
structures of all obtained compounds were proved by the elemental analysis and 'H
NMR-spectroscopy.

Conclusions. Obtained results of our work can be used for further search of biological
active compounds among xanthine derivatives with hydrazine residue.

Cunres i ¢pizuxo-ximiuni BaacTuBocti 3-apuia(apankin)-8-rizpazunoMernjxkcaHTUHIB Ta ix N-3amimeHux noxigaux
K. B. Anexcanoposa, C. B. Jlesiu, €. K. Muxanvuenxo, /]. M. Cinuenxo

Amnati3 (haxoBUX JTITEpaTypHHUX JHKEPET OCTaHHIX POKIB MMOKA3ye, 10 HAOUIBII NOMUPEHUMH JTIKapCHKUMH 3ac00aMHU € PEYOBUHH,
110 MICTATH Y CBOIH CTPYKTYpi rereponukitivni pparmenTr. Taka TeHIEHIIST Moe OyTH ITOB’s13aHa 3 THM, 1[0 T€TEPOIUKIIYHI CIIOIYKH
BiJlIrpaloTh BXKJIUBY POJIb y METa00NiyHUX nponecax. Ciia Big3HAYMTH, 0 GUIBIIICT i3 IMX MpenapaTiB MatoTh HENPUEMHI MOOIYHI
edexTy, a AesIKi 3 HUX € JOBOJII TOKCHYHUMH. TT0Xi/IHI KCAHTHHY € IPUPOIHHUMH reTePOLUKIIYHIMHE CIIOTyKaMH 3 MaJIOK TOKCHYHICTIO
Ta MIHMPOKHM CIEKTPOM BHPKEHHUX (hapMaKoJIOTiYHHX BIACTUBOCTEHl (aHTHMOKCHIAHTHUX, CEYOTIHHUX, aHTHOAKTEpiaIbHUX, MTPOTH-
3aMaJIbHIUX TOIIO), 8 TAKOXK BUCOKOIO BaPIaTHBHICTIO XIMIYHOT MoMGiKamii, 0 poOUTH iX 3pydHHMH 00’ €KTaMu T (hapMarieBTHIHIX
nociimkenb. OTxke, CHHTE3 HOBUX MAJOTOKCHYHUX Oi0JOTIYHO aKTUBHUX PEYOBHH — MOTEHLIHHMX JIIKAPCHKHUX 3aCO0IB — IIIIXOM
XiMi4HOT MoAndiKaLii 100pe BiTOMHUX IPHUPOTHUX CIIONYK € OIHUM i3 HAafO1IbIII BAXKITHBUX 3aBAaHb Cy4acHOl (hapMalleBTHYHOI HAyKH.

MeTta po6oTH — po3poOIeHHS METOIIB OAepKaHHs 3-apuii(apalikin)-8-TiApa3sHHOMETHIKCAHTHHIB Ta X N-3aMilIeHNX MOXiAHUX, a
TaKOX BUBYEHHS IXHIX (Di3UKO-XIMIYHHX BIACTHBOCTEH.

Marepiaau Ta metoan. Temneparypy riaBjieHHs BU3HAYaIM 3a JOMOMOIoo Kaniysipaoro metoay Ha [ITIT (M). 'H-SIMP-cniektpu
peecTpyBany 3a JonomMororo npuirany Varian Mercury VX-200 (pipma «Variany, CIIA) — pozunaauk (JIMCO-d6), BHYTpimIHiii cTaH-
napt — TMC. EnemenTtHuit anaii3 cnonyk 3xificHuim Ha npuctpoi Elementar Vario EL cube.

PesyabraTn. SIK BUXiIHI CHOMYKH Ul AOCIIKeHHs oOpanu 3-apun(apankin)-8-xmopomermikcantuau. 1lnsxom ix B3aemonii 3
TiIpa3HH-T1APATOM OTPUMAITH BiAMOBIIHI 8-Tiqpa3suHOMETHIKCAHTUHA. OCKUTBKY T1Ipa3iHOBUH 3aJTHIIOK BUSBIISIE BUCOKY aKTUBHICTh
y peaKIisx Hykineo(iIbHOTO MPUETHAHHS, HACTYITHIM €TaloOM HAIIOTO TOCHiKeHHs Oysa XiMiuHa Moau(iKallis OTpUMaHKUX 8-Tiapa3u-
HOMETHJIKCAHTUHIB 32 8 MONOKEeHHM. TaK, BUBYIIIHN B3a€MOII0 3-apuii(apalikin)-8-TiApasnHOMETHIKCAHTHHIB i3 (eHITi30TioniaHaToM
1 KapOOHITBHUMU CIIOTyKaMH, B pe3yibTari OyB CHHTE30BaHUH psi] N-3aMIleHUX 8-TiIpasHHOMETHIKCAaHTHHIB. CTPYKTYpH BCIiX CIIOIYK
JOBEJICHI METoaMH1 eJIeMeHTHOro aHami3y Ta 'H-SIMP-cniekTpockormii.

BucnoBkH. Pe3ynbrary, 0 ofiepiKain, MOXYTh BUKOPUCTOBYBATHCS JUIS IAJBLIOTO MOIIYKY 010J0TYHO aKTUBHUX CIHOJYK Cepes
TriIpa3suH-3aMileHNX KCAaHTHHIB.

Knwwuosi cnosa: kcanmunu, opeaniunuii cunmes, AMP-cnekmpockonis.
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CuHTe3 1 PU3MKO-XMMHYeCKHe CBOICTBA 3-apuii(apaiakui)-8-ruipasnHOMeTUIKCAHTHHOB U NX N-3aMeIéHHbIX MPOU3BOIHbBIX
E. B. Anexcanoposa, C. B. Jlesuu, E. K. Muxanvuenxo, /{. H. Cunuenxo

AHanu3 Hay4YHBIX TUTEPATyPHBIX HCTOUHUKOB MTOCIEIHHUX JIET MOKAa3bIBAET, YTO HAHOOIEE IIMPOKO PACTIPOCTPAHEHHBIMH JIEKAPCTBEH-
HBIMH CPEJICTBAMH SIBJIIOTCS COSTMHEHNS, COIepIKaIIe B CBOEH CTPYKTYpe TeTepOLUKIINIecKre GpparMeHTsl. Takast TeHICHIINS MOXKET
OBITH CBsI3aHA C TEM, YTO TeTEPONUKINIECKIE COSANHEHHS UIPafoT BaXKHYIO POJIb B MeTabonmdeckux nporeccax. CiemxyeT OTMETHTb,
4TO GOJIBIIMHCTBO U3 3THX IPENIapaToOB UMEIOT HEIPHUATHBIE TOO0UHbIE 3()(HEKThI, a HEKOTOPBIE M3 HUX JJOBOJIBHO TOKCHYHBI. [Ipon3Bo-
JIHbIe KCAaHTUHA ABJISIFOTCS MPUPOAHBIMU IeTEPOLMKINUECKIMU COSAUHEHUSAMU € MaJION TOKCUYHOCTBIO U IIHMPOKUM CIIEKTPOM BbIpa-
KEHHBIX ()apMaKOIOTHIECKIX CBOHCTB (AHTHOKCHJAHTHBIE, MOYETOHHBIE, aHTHOAKTepHATbHBIE, TPOTHBOBOCTIAINTEIIBHBIC H TAK Jaee),
a TaKoKe BBICOKOH BapHATUBHOCTBIO XMMHYECKOH MOAM(UKALIMK, KOTOPas JIeJaeT UX YI0OHbIMU 00beKTaMu il (hapMarieBTHYECKUX
nccienoBanuit. Takum 00pa3oM, CHHTE3 HOBBIX MaJIOTOKCHYHBIX OMOIOTHYECKN aKTHBHBIX BEIECTB — IIOTEHI[ATBHBIX JIEKAPCTBEHHBIX
CpPEJCTB — MyTEM XUMHYECKOH MOAU(PUKAIINH XOPOIIO H3BECTHBIX IIPUPOJHBIX COSIMHEHUH SBIISETCS OMHON 13 HanOolee BaXKHBIX 3a/1a4
COBPEMEHHOI (hapMareBTUUECKON HayKH.

Ieab pa6oThI — pa3paboTka METOJOB IOIyUeHHUS 3-apuin(apaikui)-8-ruApasnHOMETHIKCAHTHHOB U X N-3aMeNIEHHEIX IPOU3BO-
JHBIX, a TAKXKE U3ydeHHEe X (PU3NKO-XUMHUUECKHX CBOMCTB.

MarepuaJibl 1 MeTOAbI. TeMIepaTypy IUIaBICHUS ONPEASISUIN C IOMOIIBIO KanmuuisipHoro merona Ha ITITIT (M). 'H-SIMP-criekrpst
peructpupoBany ¢ moMomipio mpudopa Varian Mercury VX-200 (¢pupma «Varian», CLLIA) — pactBopurens (AMCO-d6), BHyTpeHHUIA
cranaapT — TMC. DneMeHTHbIH aHaN3 MONTYyYeHHbBIX COSANHEHHUH pon3BenéH Ha ycrpoiictBe Elementar Vario EL cube.

Pe3yabTarhl. B kauecTBe HCXOMHBIX COSAMHEHHH JUISl HICCIIEIOBAHIS BEIOPAHBI 3-april(apajkiui)-8-XI0pOMETHIKCAHTHHEL. VX B3an-
MOZIEHCTBHEM C THAPa3HH-THAPATOM MOTyYEHbI COOTBETCTBYIOIIHE 8-THAPA3HHOMETHMIKCAHTUHBI. CIEAYIOLIMM 3TalloM HCCIIEI0BaHUS
OblIa XUMHYECKast MOAU(HUKALIHS OIYYSHHBIX 8-THAPa3MHOMETHIKCAHTHHOB M0 8 MOJI0KEHHUIO C YIETOM BHICOKOW aKTHBHOCTH THJIPa-
3WHOBOTO OCTaTKa B PeakIUAX HyKJIeO(QMIFHOTO MPUCOSUHEHNS. TakuM 00pa3oM, MBI H3yUIHIIN B3auMOAeHCTBHE 3-apIiI(apaiki)-8-
THAPa3MHOMETHIKCAHTHHOB C (DEHMIN30THOLNAHATOM U KapOOHMIBHBIMU COCANHEHHAMH, B PE3Y/IBTaTe YeTo ObII CHHTE3UPOBAH P
N-3aMemEHHbBIX 8-rHapa3sHHOMETHIKCAaHTHHOB. CTPYKTYpPBI BCEX MOTYUSHHBIX COSTUHEHUH OBUTH JOKa3aHbl METOJAMH JIEMEHTHOTO
ananm3a u 'H-SIMP-criekTpocKonum.

BoiBonbl. Pesyibrarsl, nony4eHHble B X0e Halled paGoThl, MOT'YT OBbITh HCIIOJIb30BAHbI AN AAJILHEHIIET0 MOUCKa OMOIOrHYECKN
aKTUBHBIX COETMHEHNH CPEeIU TMAPa3HH-3aMEIIEHHBIX KCAaHTHHOB.

Knrwoueevie cnoesa: KCaHmMuHbwl, opeaHuquKmZ CuHmes, ﬂMP-CVleKmpOCKOnMﬂ.

Axmyanvnsie eonpocel hapmayesmuueckol u MeOUUYUHCKoU nayku u npakmuxu. — 2016. — Ne 2 (21). — C. 26-31

nalysis of last years’ literature shows, that the most

wide spread drugs are those, which contain in their
structures heterocyclic fragment [1]. Such trend could be
explained by the fact that, heterocycle containing compounds
are the part of the number of substances, which play an im-
portant role in the metabolic processes. It should be noted,
that most of these drugs have unpleasant side effects and
some of them are rather toxic [1-3].

Thus, synthesis of novel less toxic biological active com-
pounds — potential medicines — by chemical modification of
well-known natural substances is one of the most important
tasks of modern pharmaceutical science.

Xanthine derivatives are low toxic natural compounds with
wide spectrum of pronounced pharmacological properties
(antioxidant, diuretic, antibacterial, anti-inflammatory etc)
and high variability of chemical modification [4-7], that
make these compounds handy objects for pharmaceutical
research.

One of the most chemically active functional groups is
hydrazine group, which easily participate in reactions of
nucleophilic addition [8,9]. Thus, insertion of such functional
fragment in the structure of xanthine molecule could increase
its synthetic potential [8—10].

Aim of the work

Development of method of 3-aryl(aralkyl)-8-hydra-
zinemethylxanthines and their N-substituted derivatives
synthesis and studying their physical-chemical proper-
ties.

Materials and methods

Melting points were determined using capillary method
on DMP (M). '"H NMR-spectra were recorded by Varian
Mercury VX-200 device (company «Varian» — USA) solvent
— (DMSO0-db), internal standard — TMS. Elemental analysis
of obtained compounds was produced on device Elementar
Vario EL cube.

3-Phenyl(benzyl)-8-chloromethylxanthines (1-2) were
synthesized by method which we had described earlier [11].

3-Phenyl-8-hydrazinemethylxanthine (3). To 5.5 g (0.02
mole) of 3-phenyl-8-chloromethylxanthine 1 was added 60
ml of 1.4-dioxane, 30 ml of water and 5 ml of hydrazine hy-
drate. Mixture was stirred and then reflux for 2 hours, cooled
and diluted with water. Precipitated solid, which appeared
after diluting, was filtered out, washed by water, dried at
80—-85°C and finally crystallized from ethanol.

3-Beznyl-8-hydrazinemethylxanthine (4) was synthe-
sized by the same method using 5.8 g of 3-benzyl-8-chlo-
romethylxanthine 2 as initial compound.

1-(3’-Phenylxanthinyl-8’-methyl)-4-phenylthiosemi-
carbazide (5). To the warm solution of 2.72 g (0.01 mole)
of 3-phenyl-8-hydrazinemethylxanthine 3 in 30 ml of
1.4-dioxane and 15 ml of water 2 ml of phenyl isocyanate
was added. Mixture was stirred and then reflux for 30 min,
cooled and diluted with water. Precipitated solid, which was
appeared after diluting, was filtered out, washed by water,
dried at 80-85°C and finally crystallized from ethanol. M.
p. 185-7, C ,HN.O,S, Found, %: C, 55.93; H, 4.19; N,
24.02 S 7.75. Calculated, %: C, 56.01; H, 4.21; N, 24.06,
S, 7.87. Yield, 87%.
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R = -CgHs, -CH,CgHs; R! = -H, -CH3, -CI, -F, -OH, OCH3; R? = -H, F; R® = -H, -CH3

Fig. 1. Scheme of synthesis of 8-hydrazinemethylxanthine derivatives.

3-Phenyl(benzyl)-8-ylidenhydrazinemethylxanthines
(6-17). Method A. To the warm solution of 2.72 g (0.01
mole) of 3-phenyl-8-hydrazinemethylxanthine 3 or
3-benzyl-8-hydrazinemethylxanthine 4 in 25 ml 50% acetic
acid 0.011 mole of respective aldehyde (compounds 6-14,
16, 17) or 4’-chloroacetophenone (compound 15) was added.
Mixture was stirred and then reflux for 15-30 min. After
cooling solid, which began to precipitate during reflux, was
filtered out, washed by water and dried at 80-85°C.

Method B. To the heated up to 50°C solution of 2.72 g
(0.01 mole) of 3-phenyl-8-hydrazinemethylxanthine 3 or
3-benzyl-8-hydrazinemethylxanthine 4 in 70 ml aqueous
1.4-dioxane (1:1) 3 ml of glacial acetic acid and 0.011
mole of respective aldehyde (compounds 6-14, 16, 17) or
4’-chloroacetophenone (compound 15) was added. Mixture
was stirred and then reflux for 15-25 min. After cooling
solid, which precipitated, was filtered out, washed by water
and dried at 80-85°C.

Results and their discussion

As initial compound for synthesis of 8-hydrazinemethylx-
anthines 3 and 4 we used 8-chloromethylxanthines 1 and 2,
which had been obtained by the method described earlier
[11]. Reaction was taking out by the reflux of compounds 1
and 2 in the aqueous dioxane with hydrazine hydrate (Fig. /).

Synthesized 8-hydrazinemethylxanthines 3 and 4 are light
yellow amorphous compounds, which are soluble in organic
solvents (propanol-1, dioxane, DMF, DMSO).

The presence of the hydrazinemethylene fragment in
the structure of compounds 3 and 4 was proved by the
"H NMR-spectroscopy data. Thus, we registered the signals

of protons of hydrazine group in the form of low-intensive
multiplet (1H, 11.12 ppm) and doublet (2H, 4.74 ppm) in
the spectrum of 3-benzyl-8-hydrazinemethylxanthine 4. The
protons of methylene group in position 8 resonated in the
form of doublet at 4.32 ppm, that confirmed substitution of
halogen atom on hydrazine group and C-N bond formation.
Other signals corresponded to the protons of NH-groups
of xanthine heterocycle and CH,- and aromatic groups of
benzyl residue (Table I).

The next stage of our research was further chemical
modification of obtained compounds 3 and 4 using the
high ability of hydrazine residue for nucleophilic addition
reactions (Fig. I).

Thus, we synthesized the 1-(3’-phenylxanthi-
nyl-8’-methyl)-4-phenylthio-semicarbazide 5 by the inter-
action of compound 3 with phenylisocyanate in the aqueous
dioxane.

In the "H NMR-spectrum of compound 5 were registered
additional singlet of NH group (9.83 ppm) and multiplets
of aromatic group protons at 7.08-6.89 ppm (3H) and
6.59—6.42 ppm (2H) in comparison with initial compound 3
(Table ). Other signals confirmed the structure of xanthine
fragment and substituents in the positions 3 and 8.

Then we study reaction of 8-hydrazinemethylxan-
thines 3 and 4 with different aromatic and heterocyclic
aldehydes and ketones. We found out that interaction of
xanthine derivatives 3 or 4 with carbonyl compounds in
the aqueous dioxane in the presence of catalytic amount
of glacial acetic acid led to formation of respective
8-ylidenhydrazinemethylxanthines 6-17.
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Synthesis and physical-chemical properties of 3-aryl-(aralkyl)-8-hydrazinemethylxanthines and their N-substituted derivatives

Table 1
'H NMR-spectra of synthesized compounds (3-17)
Compound O-scale, ppm
3 13.44 (s, 1H) — N"H; 11.27 (s, 1H) — N'H; 11.06 (m, 1H) — NH-NH, ; 7.53-7.11 (m, 5H) — CH___; 4.78 (d, 2H) -NH,;
4.45 (d, 2H) - CH,
4 13.26 (s, 1H) — N'H; 11.24 (s, 1H) — N'H; 11.12 (m, 1H) — NH-NH, ; 7.41-7.06 (m, 5H) — CH__ ; 5.08 (s, 2H) — N>-CH,;
4.74 (d, 2H) -NH,; 4,32 (d, 2H) — CH,

5 13.39 (s, 1H) — N7H; 11.19 (s, 1H) — N'H; 10.12 (s, 1H) — NH; 9.83 (s, 1H) — NH; 7.54-7.21 (m, 5H) - CH__ ;
7.08-6.89 (m, 3H) — CH,_ : 6.59-6.42 (m, 2H) — CH_ : 5.49 (t, 1H) — CH,-NH; 4.35 (d, 2H) - CH,-NH

6 13.41 (s, 1H) = N"H; 11.17 (s, 1H) — N'H; 8.68 (s, 1H) — N=CH; 7.92-7.76 (m, 5H) - CH__ :

7.51-7.35 (m, 5H) — CH__ : 5.46 (t, 1H) — CH,-NH; 4.42 (d, 2H) — CH,-NH
. 13.48 (s, TH) — N7H; 11.15 (s, 1H) — N'H; 8.64 (s, 1H) — N=CH; 7.96-7.81 (m, 2H) - CH__ ; 7.52-7.38 (m, 3H) -~ CH__ ;
7.31-7.16 (m, 5H) - CH__ : 5.52 (t, 1H) — CH,-NH; 5.08 (s, 2H) — N3-CH,; 4.31(d, 2H) — CH,-NH
8 13.39 (s, 1H) — N7H; 11.22 (s, 1H) — N'H; 8.63 (s, 1H) — N=CH; 7.63-7.21 (m, 9H) — CH__ ; 5.52 (t, 1H) — CH,-NH;
4.34 (d, 2H) - CH,-NH; 2.33 (s, 3H) - CH,
9 13.47 (s, TH) — N7H; 11.19 (s, 1H) — N'H; 8.61 (s, 1H) — N=CH; 7.68-7.57 (m, 4H) — CH__ ; 7.40-7.23 (m, 5H) - CH__ ;
5.54 (t, 1H) — CH,-NH; 5.05 (s, 2H) — N°-CH,; 4.42 (d, 2H) — CH,-NH; 2.35 (s, 3H) — CH,
10 13.44 (s, 1H) — N’H; 11.17 (s, 1H) — N'H; 8.62 (s, 1H) — N=CH; 7.81-7.69 (m, 4H) — CH__ ; 7.42-7.08 (m, 5H) —~ CH,___;
5.50 (t, 1H) — CH,-NH; 5.02 (s, 2H) — N°-CH,; 4.44 (d, 2H) — CH,-NH; 2.37 (s, 3H) — CH,
1 13.38 (s, TH) — N7H; 11.18 (s, 1H) — N'H; 8.69 (s, 1H) — N=CH; 7.94-7.32 (m, 8H) — CH__ ; 5.53 (t, 1H) — CH,-NH;
4.37 (d, 2H) — CH,-NH
12 13.52 (s, 1H) — NH; 11.16 (s, 1H) — N'H; 8.67 (s, 1H) — N=CH; 7.91-7.11 (m, 8H) - CH___; 5.47 (t, 1H) — CH-NH;
5.08 (s, 2H) — N3-CH,; 4.41 (d, 2H) — CH,-NH
13 13.35 (s, 1H) — N7H; 11.22 (s, 1H) — N'H; 8.74 (s, 1H) — N=CH; 7.56-7.31 (m, 8H) - CH,__; 5.50 (t, 1H) — CH,-NH;
4.38 (d, 2H) — CH,-NH

14 13.36 (s, 1TH) — N7H; 11.21 (s, 1H) — N'H; 10.08 (s, 1H ) — OH; 8.51 (s, 1H) — N=CH; 7.72-7.54 (d, 2H) - CH, __;
7.49-7.29 (m, 5H)— CH__ :7.83-7.71(d, 2H) - CH__ :5.51 (t, 1H) - CH,-NH; 4.32 (d, 2H) — CH,-NH

15 13.39 (s, TH) — N7H; 11.22 (s, 1H) — N'H; 7.93-7.81 (d, 2H) — CH__ ; 7.49-7.28 (m, 7H) — CH,_ ; 5.52 (t, 1H) — CH,-NH;

4.37 (d, 2H) - CH,-NH; 2.24 (s, 3H) - CH,

16 13.18 (s, TH) — N7H; 10.98 (s, 1H) — N'H; 9.08 (s, 1H) — N=CH; 8.76-8,71 (d, 1H)— CH, _ ; 8.62-8,54 (d, 1H)— CH,___;
8.34-8.17 (s, 1H) -~ CH,_ ;7.91-7.16 (m, 7H) - CH__ : 5.58 (t, 1H) — CH,-NH; 4.38 (d, 2H) — CH,-NH

17 13.34 (s, 1H) — N7H; 11.19 (s, 1H) — N'H; 8.39 (s, 1H) — N=CH; 7.52-7.18 (m, 5H) — CH__ ; 5.46 (t, 1H) — CH,-NH; 4.31

(d, 2H) —%z-NH; 3.74 (s, 3H) —N-CH,; 2.29 (s, 3H) — CH,

In the 'H NMR-spectra of compounds 6—17 the signals of
protons of NH,-groups were absent and NH-groups protons
resonated in the form of triplets in comparison with 'H NMR
data of initial compounds 3 and 4. Also we registered signals
of azomethine-fragments and aldehyde or ketone residues,
which additional confirm the structures of obtained com-
pounds (Table I).

Thus, in the '"H NMR-spectra of compound 13 proton of

azomethine-fragment resonated in the form of intensive
singlet at 8.74 ppm (Table 1, fig. 2).

Presence in the spectra NH-group triplet at 5.50 ppm, CH_-
group doublet at 4.28 ppm and aromatic protons multiplet at
7.56-7.31 ppm confirm the structure of substituents in the
position 3 and 8 of xanthine system. NH-groups of xanthine
heterocycle registered as intensity singlets in the weak field
at 13.35 ppm (N’H) and 11.22 ppm (N'H) respectively.

]
|3 2|

T e e 100, e 8l 7.0

Fig. 2. 1H NMR-spectra of compound 13.
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Table 2
Physical-chemical properties of synthesized compounds 3-17
[e]
H //Rz
HN N HN—N
P
o N N
ke
3,4,6-17
Com- Found, % Calculated, % Yield,
pound R? R? m. p C H N Formula C H N %
1 2 3 4 5 6 7 8 9 10 11 12
3 @ H 240-3 | 52.92 | 4.47 | 3086 | C,H,NO, | 52.94 | 4.44 | 30.87 | 72
4 /‘@ H 216-9 | 54.52 | 491 | 2933 | C_H,NO, | 5454 | 493 | 29.36 | 73
6 @ /—O 241-3 | 63.38 | 449 | 2331 | CH,NO, | 63.32 | 448 | 2332 | 70
7 /_Q /_O 218-21 | 64.05 488 | 2242 | C,H/NO, | 64.16 | 4.85 | 22.45 79
8 —@ / <2 140-4 | 64.19 | 4.87 | 2241 | C,HN,O, | 64.16 | 4.85 | 2245 | 78
9 /—Q // <:2 118-20 | 64.83 | 5.20 | 21.61 | C,H,NO, | 64.94 | 519 | 21.64 | 75
Cont. table 2
1 2 3 4 5 6 7 8 9 10 11 12
10 /—Q //—< >——| 156-8 | 6487 | 521 | 2165 CpoH N0, | 64.94 | 519 | 21.64 | 80
F
11 @ / <§ F| 240-4 | 5719 | 3.54 | 2114 | C H FNO,| 57.58 | 3.56 | 21.20 | 81
F
12 /_Q HC F 210-3 58.41 3.89 | 20.39 |C,H,F,NO,| 58.53 | 3.93 | 2048 | 76
/
F
13 @ I}/C—b 185-7 55.05 3.44 | 20.28 |C,;H,,CIFN,O,| 55.28 | 3.42 | 20.36 | 86
cl
14 —@ "/'/C@OH 241-4 | 60.69 | 4.31 | 22.36 | C,H, NO, | 60.63 | 4.28 | 22.33 | 84
15 @ >/c%}m 227-31 | 5859 | 4.17 | 20.52 |C,H,,CINO,| 58.75 | 4.19 | 20.56 | 67
cl
N
16 —@ He— N 270-3 | 59.14 | 3.61 | 22.03 |CH,CIN,O,| 59.26 | 3.62 | 21.99 | 78
/ _
cl
17 @ H o 204-6 52.22 415 | 27.09 |C H. CINO, | 52.37 | 415 | 2714 | 81
C \ 18" 17 82
// N/N\
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Synthesis and physical-chemical properties of 3-aryl-(aralkyl)-8-hydrazinemethylxanthines and their N-substituted derivatives

Physical-chemical properties of all synthesized com-
pounds are represented in the (Table 2).

Conclusions

1. We developed method of synthesis of 3-aryl(aralky-
1)-8-hydrazinemethylxanthines by the interaction of respec-
tive 8-chloromethylxanthines with hydrazine hydrate.

2. We studied the reactions of obtained 3-aryl(aralky-

1)-8-hydrazinemethylxanthines with phenylisothiocyanate
and carbonyl compounds and synthesized number of
N-substituted 8-hydrazinemethylxanthines
3. The structures of all obtained compounds have been
proved by the elemental analysis and 'H NMR-spectroscopy.
Conflicts of Interest: authors have no conflict of interest to
declare.
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