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The problem of searching biologically active compounds amidst xanthine derivatives
is a crucial one and is an issue for long-term investigation.

The aim of this paper was to study reactions of 7-substituted 8-hydrazino-
3methylxanthine with acetylacetone and acetoacetic ether.

Methods and results. Reaction of 7-substituted 8-hydrazinoxanthines together
with acetylacetone is performed by way of forming the respective 7-substituted
8-(3,4-dimethylpyrazole-1-yl)-3-methylxanthines.

Interaction of hydrazinoxanthines with the excess of acetoacetic ether proceeds with
the formation of 8-(3,4-dimethyl-6-oxopyrano[2,3-s]pyrazol-1-yl)xanthines.

Conclusion. The investigated spectral characteristics of synthesized compounds indicate
of relevance of IR-, NMR- and mass spectra to the proposed structure —(3,4-dimethyl-
6-oxopyrano[2,3-s]pyrazol-1-yl)xanthines and 7-substituted 8-(3,4-dimethylpyrazole-1-
yl)-3-methylxanthine.

BuBuenHs peakuiii 7-3amimennx 8-rizpaznHo-3-MeTHIKCAHTHHY 3 f-TUKAPOOHUILHUMH CIIOJTyKAMH
M. I. Pomanenxo, M. B. Hazapenxo, /. I Ieanuenxo, O. O. Ilaxomosa, T. A. [Llapanosa

ITpo6nema noryky 6i0JOTiYHO aKTUBHHUX CIIONYK Cepel] MOXiIHUX KCAaHTHUHY akTyalbHa Ta HepcreKkTHBHA. MeTa poboTH — BHB-
YeHHs peakiiil 7-3aMillieHnX 8-rifpa3uHo-3-MEeTHIKCAaHTHHY 3 alleTHIAlleTOHOM Ta alleToaleTaTHUM ecTepoM. Peakitist 7-3aminieHnx
8-rinpasuHo-3-MEeTHIKCAaHTHHY 3 aleTHIIAIleTOHOM pealli3yeThCsd YTBOPEHHSAM BinmoBinHux 8-(3,4-gumeTunmipaszon-1-im)-3-
METHJIKCAHTHHIB. B3aeMomis Tipa3nHOKCAHTHHIB 13 HaUTHIIIKOM alleTOALETaTHOTO ecTepa nepedirae 3 yrBOpeHHIM 8-(3,4-1uMeTrn-6-
okcoripano[2,3-c|mipa3on-1-im)kcanTrHiB. J{oCIiKEHI CIIEKTPalIbHI XapaKTEPUCTUKH CHHTE30BAHIX CIIOTYK CBITYaTh PO BiAMIOBITHICTH
I4-, [IMP- Ta mac-cnekTpiB 3ampornoHoBaHii OymoBi 8-(3,4-mumerHi-6-okcoripano[2,3-c]nipa3oi-1-iT)KCaHTHHIB 1 7-3aMilIeHUX
8-(3,4-numeTnnipa3zon- 1-i1)-3-Me THIIKCAaHTHHY.

Knrouosi cnosa: kcanmun, opeaniunuti cunmes, IIMP-cnekmpockonis, mac-cnekmpomempisi.

Axmyanvni numanus gpapmayeemuunoi i meouunoi nayku ma npakmuxu. — 2015. — Ne 2 (18). — C. 4-8

M3yuenue peaknmii 7-3aMeleHHBIX 8-rHAPa3HHO-3-MeTHIKCAHTHHA ¢ B-AHKAPOOHNIBLHBIMH COeIHHEHHSIMH
H. U. Pomanenxo, M. B. Hazapenxo, /I. I Heanuenxo, O. A. Ilaxomosa, T. A. [llapanosa

TIpo6nema momcka GHOIOTMUECKH aKTUBHBIX COSIMHEHUH CPEe/TH IPON3BOIHBIX KCAHTHHA aKTyaIbHa U IIepCIIeKTUBHA. [{enbro paboTs!
SIBIATIOCH U3yUeHNe PeakIuii 7-3aMeIleHHBIX §-THAPAa3NHO-3-METHIKCAaHTHHA C alleTHIIAIIETOHOM U alleTOyKCYCHBIM d(upoM. Peakmus
7-3aMEILCHHBIX 8-THIPa3HHOKCAHTUHOB C alleTHIIAllETOHOM peanu3yercs 00pa3oBaHUEM COOTBETCTBYIONIMX 8-(3,4-1MMeTHIINPa3o-
1-111)-3-MeTUIIKCAaHTHHOB. B3anMopeiicTBre rMIpa3sMHOKCAHTHHOB ¢ M30BITKOM alleTOyKCYCHOTO 2(Hpa MpoTeKaeT ¢ 00pa3oBaHuEeM
8-(3,4-numeTmi-6-okconupano[ 2,3-cJnupaszon-1-uia)kcaHTHHOB. MccnenoBanHble CIIEKTPaIbHbIE XapaKTEPUCTUKU CHHTE3MPOBaH-
HBIX COEAMHEHHH cBUAETENbCTBYeT o coorBeTcTBHU VK-, [IMP- 11 Macc-crieKTpoB mpeanokeHHol cTpykrype 8-(3,4-mumeTni-6-
OKCOMHpPaHo|2,3-c|mupa3oi-1-ui)KCaHTHHOB U 7-3aMelIeHHbBIX 8-(3,4-TUMeTHIIIpa3o-1-1m)-3-MeTHIIKCAaHTHHA.

Knrouegwie cnosa: kcanmum, opeanuyeckuu cunmes, IIMP-cnekmpockonus, macc-cnekmpomempusi.
AKmyanvHbvle 60npocyl hapmayeemuieckoil u MeOUYUHCKoU Hayku u npakmuxu. — 2015. — Ne 2 (18). — C. 4-8

Continuing studies of chemical and biological properties
of 7,8-disubstituted 3-methylxanthine [1-8], we
investigated the reaction of 7-substituted 8-hydrazino-3-
methylxanthine with acetylacetone and acetoacetic ester to
obtain 8-(1-pyrazolyl-1-)xanthines, which have not been
studied previously in any chemical nor biological aspect.

The aim of the research was to study the reactions
of 7-substituted-8-hydrazino-3-methylxanthine with
acetylacetone and acetoacetic ester.

Materials and methods

The melting point has been determined by open capillary
method on the device PTP (M). Elemental analysis has been
performed on the device Elementar Vario L cube. NMR
spectra have been taken using spectrometer Bruker SF-200

(operating frequency was 200 MHz and the solvent was
DMSO, internal standard was TMS). Mass spectra have
been recorded with the device «Varian 1200Ly, ionization -
electron impact (70eV) by direct introduction of the sample.
IR spectra have been taken using the Bruker Alpha device in
the 4000-400 cm™ using the ATR prefix (direct introduction
of the substance). These physical-chemical properties of the
synthesized compounds are shown in 7able I and 2.

The synthesis of 8-bromo-7-ethyl(1)-, propyl(2)-3-
methylxanthines is described in the work [1]. Synthesis of
8-bromo-7-i-butyl-3-methylxanthine (3), 7-i-amyl-8-bromo-
3-methylxanthine (4), 8-bromo-3-methyl-7-(2-methoxyethyl)
xanthine derivatives (6), 8-bromo-3-methyl-7-(2-phenoxyethyl)
xanthine (7) is described in works [2-5], respectively.
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Table 1
'H NMR spectra of synthesized compounds
§ The chemical shifts of protons, 5- scale, ppm
(0]
® N'H CH o | NCH, | N°CH, CM-CH3 CSYS-CH3 pyraz.
S | s 1H) CH ar. oTH ™| @H) [ (s 3H)| (S 3H) (s, 3H) Other
5.18 (t, 1H) — C=CH;
9 || G2 - - CEA(E)) | ek - - 1.68 (s, 3H) — CH_; 1.61 (s, 3H) — CH,
8 | 1050 | 7.09(q, 4H) = 5.28 (s) | 3.28 = = 2.32 (s, 3H) — Ar-CH,
7.52 (d, 2H);
9 11.19 7.33 (t, 1H); - 549 (s) | 3.33 - - -
7.22 (d, 1H)
8.10 (s, 1H) — NH; 4.38 (bs, 2H) — NH,;
13 | 10.61 = = 3.99 () | 3.29 = = 1.48 (m, 3H) — CH,CH;
0.87 (d, 6H) — CH(CH.,),
8.09 (s, 1H) — NH; 4.36 (bs, 2H) — NH,;
14 | 10.63 = = 462 (d) | 3.29 = = 5.16 (tt, 1H) — CH; 1.69 (s, 3H) — CH,;
1.61 (s, 3H) - CH,
8.0 (s, TH) — NH; 4.35 (bs, 2H) — NH,;
15 | 10.63 = = 4.15(t) | 3.30 = = 3.51 (t, 2H) — OCH,;
3.19 (s, 3H) - OCH,
7.23 (t, 2H); _ _ _ 8.03 (s, TH) —NH; 4.12 (bs, 2H) — NH,;
161 1043 | g 87 (m, 3H) B | 8 4.20 (t, 2H) - OCH,
_ _ ~ 8.14 (s, TH) — NH; 4.25 (bs, 2H) — NH,;
17 | 10.38 7.31 (q, 4H) 5.31(s) | 3.32 2.22 (s, 3H) — ArCH,
7.50 (d, 2H);
18 | 1042 | 7.29 (t, 1H): = 550 (s) | 3.32 = = 8.10 (s, TH) — NH; 4.28 (bs, 2H) — NH,
7.18 (d, 1H)
19 | 11.28 - 6.17 4.20 (q) | 3.30 - 2.31;2.18 1.55 (t, 3H) — CH,
20 | 11.27 - 6.19 4.21(t) | 3.32 - 2.30;2.20 |1.62 (m, 2H)—CH,; 0.68 (t, 3H) — CH,
_ 3.49 (t, 2H) — OCH,;
21 11.30 - 6.16 4.45 (t) 3.35 — 2.28;2.18 2.98 (s, 3H) - OCH,
7.15 (t, 2H):
22 | 11.09 6.83 (t, 1H); 6.02 487 (t) | 3.41 - 2.40; 2.23 4.24 (t, 2H) - OCH,
6.69 (d, 2H)
23 | 11.35 = 6.0 421(q) | 3.31 | 2.49-2.45 = 1.31 (t, 3H) — CH,
24 | 11.38 = 6.01 420 () | 3.31 | 2.49-2.45 = 1.70 (m, 2H) — CH,; 0.71 (t, 3H) — CH,
2.0 (m, 1H) — CH;
25 [ 11.38 - 6.02 412 () | 3.31 | 2.49-245 - 0.70 (d, 6H) — CH(CH,),
_ ! _ 1.64 (g, 2H) — CH,; 1.44 (m, 1H) - CH;
26 | 11.34 6.02 4.21 (t) 3.31 | 2.49-2.44 0.77(d, 6H) — CH(CH,),
5.12 (t, 1H) — C=CH;
27 | 11.35 = 6.0 4.49(d) | 3.33 | 2.49-2.44 = 1,53 (5, 3H) — GH.: 1.46 (s, 3H) — CH,
~ _ 3.49 (t, 2H) - OCH,;
28 | 11.39 6.0 4.41 (t) 3.32 25 2.94 (s, 3H) — OCH,
7.09 (t, 2H);
29 | 11.42 | 6.80 (t 1H); 5.99 478 (t) | 3.34 [2.35(d. 6H) = 4.25 (t, 2H) — OCH,
6.57 (d, 2H)
6.99 (d, 2H); ]
30 | 11.42 6.88 (d, 2H) 5.97 549 (s) | 3.33 | 2.50; 2.42 - 212 (s, 3H) —ArCH,
7.39 (d, 1H);
31 11.43 7.30-7.05 (m, 3H) 5.98 5.50(s) | 3.31 | 2.50-2.45 - -

The synthesis of 8-bromo-3-methyl-7-(3-methylbutene-
2-yl-1)xanthine (5). The mixture of 36.7 g (0.15 mol) of
8-bromo-3-methylxanthine [1], 16.9 ml (0.15 mol) of
3-methyl-1-chlorobutene-2, 12.6 g (0.15 mol) of NaHCO,
and 200 ml of DMF was boiled for 1 hour and filtered. The
filtrate was cooled, 200 ml of water was added, the residue was
filtered off, washed first with a 5% solution of NH,OH, then
washed with water and crystallized from aqueous dioxane.

7-benzyl substituted 8 and 9 have been prepared similarly
(in aqueous dioxane).

Hydrazinoxanthines 10-12 have been obtained by the
method [2].

The synthesis of 7-i-amyl-8-hydrazino-3-methylxanthine
(13). The solution of 5.4 g (0.017 mol) bromoxanthine 4,
10 ml (0.2 mol) of hydrazine hydrate in a mixture of 30
ml of water and 40 ml of dioxane was boiled for 2 hours,
cooled, diluted with water to 150 ml and the precipitate
was filtered off, washed with water and crystallized from
aqueous dioxane.
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Table 2
Physical-chemical properties of the synthesized compounds
3 o 3 3
= © C C
% Empirical formula T. melt., °C e % Empirical formula T. melt., °C %
Qo 2 Qo Qo
7 > | 3 P
5 C,H.BN,O, 232-234 87 21 C,H.N.O, 150-151 40
8 C,H..BrN,O, 270-272 97 2 C,H,,N.O, 157-158 90
9 C,H,Br,N,O, 253-255 90 23 C,H.N.O, 295-296 28
13 C,H,N.O, 227-228 75 24 C,HN.O, 265-266 22
14 C,H,.N.O, 246-247 71 25 C,H,,N.O, 236-237 25
15 C,H,N.O, 245-247 89 26 C,H,,N.O, 256-257 35
16 C,H,.N.O, 210-212 81 27 C,H,N.O, 255-256 43
17 C,H,N.O, 236-238 97 28 C,H,N.O, 259-260 27
18 C,H,,BrN.O, 260261 89 29 C,,H,.N.O, 224-225 38
19 C.H,N.O, 153154 35 30 C,,H,.N.O, 253-254 30
20 C,H.N.O 155-156 66 31 C,H,,BIN.O, 207-208 48

Hydrazinoxanthines 14-18 have been obtained by the
method [2].

The synthesis of 8-(3,5-dimethylpyrazole-1-yl)-3-methyl-
7-etylxanthine (19). The solution of 2.2 g (0.01 mol)
hydrazinoxanthine 10, 5 ml (0.05 mol) of acetylacetone in
10 ml of glacial CH,COOH was boiled for 6 hours, cooled,
water wax added to 50 ml. The residue was filtered off,
washed with water and crystallized from aqueous dioxane.

Pyrazolylxanthines 20, 22 (from aqueous dioxane), 21
(from water) have been prepared similarly.

Mass spectrum of 8-(3,5-dimethylpyrazole-1-yl)-3-
methyl-7-(2- methoxyethyl) xanthine (21) (EI, 70 eV), m/z
(I ,%): 318 [M]" (31.8); 286 (5.9); 260 (24.1); 134 (17.7);
109 (9.6); 108 (16.2); 107 (16.4); 106 (9.1); 70 (7.8); 45
(63.1); 44 (5.3); 43 (99.9); 42 (25.0); 41 (7.8).

The synthesis of 8-(3,4-dimethyl-6-oxopyrano[2,3-c]
pyrazole-1-yl)-3-methyl-7-ethylxantine (23). The solution of
2.2 g(0.01 mol) hydrazinoxanthine 10, 6.4 ml (0.05 mol) of
ethyl acetoacetate in 10 ml of glacial CH,COOH was boiled
for 6 hours, cooled, 50 ml of 30% 2-propanol was added and
left at room temperature for 1 day. The residue was filtered
off, washed with water and crystallized from aqueous DMF.

Pyranopyrazoles 24-31 have been prepared similarly.
Compounds 24, 26, 27, 29-31, recrystallized from aqueous
dioxane, 25, 28 - from aqueous 2-propanol.

Mass spectrum of 8-(3,4-dimethyl-6-oxopyrano[2,3-c]
pyrazole-1-yl)-3-methyl-7-ethylxantine (23) (EI, 70 eV),
m/z (I, %): 356 [M]"(27.1); 330 (5.3); 136 (5.4); 135 (9.7);
134 (5.6); 125 (6.7); 123 (6.7); 122 (6.7); 109 (9.9); 108
(17.0); 107 (21.7); 97 (9.8); 96 (8.1); 95 (17.6); 94 (19.5); 93
(11.4); 83 (5.1); 82 (32.5); 81 (16.5); 80 (25.4); 79 (16.3); 78
(17.0); 77 (33.8); 70 (29.9); 69 (10.2); 68 (25.9); 67 (99.9);
66 (9.5); 65 (9.1); 61 (7.0); 53 (16.0); 52 (27.9); 51 (14.2).

Mass spectrum of 8-(3,4- dimethyl -6- oxopyrano [2,3-c]
pyrazole-1-yl)-3- methyl-7-n-propylxantine (24) (EL, 70 eV),
m/z (I, %): 371 [M]*+1 (22.3); 370 [M]" (99.6); 355 (6.2);
345 (6.0); 344 (14.3); 341 (12.1); 329 (17.6); 328 (99.9);
327 (6.9); 150 (6.5); 149 (5.8); 135 (5.4); 121 (5.3); 109
(7.3); 108 (10.5); 107 (10.8); 94 (6.4); 93 (6.7); 82 (19.6);
81 (12.3); 80 (15.9); 79 (9.6); 78 (9.9); 77 (19.6); 70 (5.4);
68 (12.8); 67 (24.1); 53 (11.3); 52 (17.7); 51 (7.1).

Mass spectrum of 8-(3,4-dimethyl-6-oxopyrano[2,3-c]
pyrazole-1-yl)-3-methyl-7-(2-methoxyethyl)xantine (28)
(EL, 70 eV), m/z (1, %): 387 [M]'+1 (8.2); 386 [M]" (47.2);
329 (15.4); 328 (83.1); 165 (5.7); 150 (12.1); 149 (12.5);
147 (5.3); 136 (7.0); 135 (15.3); 134 (19.2); 123 (8.1); 122
(15.3); 121 (21.7); 120 (13.8); 111 (5.6); 109 (21.9); 108
(44.6); 107 (53.1); 106 (14.4); 96 (6.4); 95 (15.8); 94 (30.7);
93(35.5); 92 (14.8); 84 (9.5); 83 (13.1); 82 (52.9); 81 (52.4);
80 (58.1); 79 (37.5); 78 (49.6); 77 (84.2); 70 (31.1); 69
(13.9); 68 (16.3); 67 (73.9); 66 (16.3); 65 (12.9); 63 (6.0);
61 (10.1); 60 (8.0); 59 (99.9); 58 (60.4); 56 (6.7); 55 (11.3);
54 (19.8); 53 (43.6); 52 (84.2); 51 (29.7); 50 (10.0).

Mass spectrum of 8-(3,4-dimethyl-6-oxopyrano[2,3-c]
pyrazole-1-yl)-3-methyl-7-(4-methylbenzyl)xantine (30) (EI,
70eV),m/z(I , %): 432 [M]" (11.0); 328 (5.3); 135 (6.1); 106
(15.0); 105 (99.9); 104 (6.1); 103 (7.7); 79 (8.5); 77 (11.0).

Results and Discussion

The starting 7-substituted 8-bromo-3-methylxanthine (1-4,
6,7) have been described previously [1-5]. The synthesis of
bromoxantines 5, 8, 9 has been performed by briefly boiling
of 8-bromo-3-methylxanthine [1] with the corresponding
halogen derivatives in DMF with the presence of equimolar
amounts of NaHCO,. Number of 7-substituted-8-hydrazino-
3-methylxanthine (10-18) has been obtained by the reaction
of bromoxantines 1-9 with excess of hydrazine hydrate in
aqueous dioxane (Scheme 1).

Scheme 1

o o

HN | N"R OHN-NHH,0 1N N R
—

OJ\N N/)\Br H,0O-dioxane 0)\N lN/)\N'NHz

I

1-9 | 10-18

00?’\
C

o 2 o Hacac

AcOH
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1, 10, 19, 23 (R=CH,); 2, 11, 20, 24 (R=C,H,); 3, 12,
25 (R=CH(CH,),); 4, 13, 26 (R=CH,CH(CH,),); 5, 14, 27
(R=CH=C(CH,),); 6, 15, 21, 28 (R=CH,OCH,); 7, 16, 22,
29 (R=CH,0CH,); 8, 17, 30 (R=CH,CH,-p); 9, 18, 31
(R=C.H,Br-m)

Asitisshownin Scheme 1, the reaction of hydrazinoxantines
10, 11, 15, 16 with acetylacetone in glacial acetic acid is
implemented to form the corresponding 7-substituted-
8-(3,4-dimethylpyrazole-1-yl)-3-methylxanthines (19-
22) which is typical for other heterylhydrazines [9, 10].
Presence of 3,5-dimethylpyrazole cycle at position 8 in
xanthine molecule has been conclusively confirmed by PMR
spectroscopy (Table. 1).

In the pyrazolylxantines 19-22 spectra, there is no signals
of hydrazino protons, but two intensive singlets in 2.40-
2.18 ppm are clearly fixed due to resonance absorption of
the protons of the methyl group of the pyrazole nucleus.
Aromatic protones at position 4 of pyrazole substituent
were recorded as singlets with one proton intensity unit
at 6.19-6.02 ppm. The protons signals of the uracil part of
molecules and substituents in the 7-position fully consists
with their structure.

The peak of the molecular ion with m/z 318 has been
registered in the mass spectrum of 8-(3,5-dimethylpyrazole-
1-yl)-3-methyl-7- (2-methoxyethyl) xanthine (21), this peak
corresponds to the calculated molecular weight and shows
even number of nitrogen atoms in the molecule. Initial
degradation processes of molecular ion are associated with
partial and complete elimination of methoxyethyl substituent
in position 7 of the molecule (F ion m/z 260) and subsequent
decay of the uracil moiety. lon m/z 43 (99.9%) is maximum in
the spectrum and corresponds HNCO particle from the F ion.

Interaction of hydrazinoxantines 10-18 with the excess
of acetoacetic ester in glacial acetic acid takes place with
the formation of new derivatives of heterocyclic system,
namely 8-(3,4-dimethyl-6-oxopyrano[2,3-c]pyrazole-1yl)
xanthines (23-31) (Scheme 1) analogously to [11, 12]. The
IR spectra of 23-31 pyranopyrazoles contain stretching
vibrations band of carbonyl group of a-pyran nucleus,
which is fixed at 1780-1744 cm'. For the PMR spectra of
pyranopyrazoles 23-31 (Table. 1) the intense proton singlets
of methyl groups are registered in the DMSO at 2.5-2.44
ppm and only for phenoxyethyl substituted 29 the doublet
protons of two methyl groups with six proton intensity units
at 2.35 ppm is registered. Proton signals at 5-position of the
pyran ring is clearly captured in a relatively narrow range
at 6.02-5.97 ppm (1H).

The protons’ signals of other xanthine moiety deputies
of pyranopyrazole substituted fully confirm their structure.
Mass spectra of pyranopyrazoles 23, 24, 28, 30 contain

molecular ion peaks, which are precisely fixed corresponding
to calculated molecular masses. The possible decay of the
initial nature of the 8-(3,4-dimethyl-6-oxopyrano[2,3-c]
pyrazole-1-yl)-3-methyl-7-(2-methoxyethyl)xantine (28)
molecular ion is shown in Scheme 2.

Scheme 2
+
o o 1 o 7 +.
HN N - C;HO
)\ J\N.N - )\ )\N,N
" o
M*,386 | miz 328 (F) 3
o 77 o -

HN ]\—| )N“ HN NH
o)\N NZ" ; . o)\N lN/J\N,N
I 1 S
miz 165 / ;00 =
| | miz 300 (F1)
N“N J o ] =

m/z 135

As it is shown in Scheme 2, the initial fragmentation
act M" of pyranopyrazole 28 is methyl vinyl ether- radical
cleavage from position 7 and the formation of ions with m/z
328 (F), m/z 58 and m/z 59 (99.9%), besides the last one
is the maximum one in the spectrum and corresponds to
the structure of the protonated form of methyl vinyl ether.
Later CO particle is cleaved from F ion and forms F, ion
with m/z 300, which corresponds to the stable structure of
furanopyrazole radical. Disintegration of F, ion leads to two
ions with m/z 165 and m/z 135, confirming the presence of
both xanthine and pyranopyrazole parts in molecule.

Thus, the above mentioned infoprmation confirms the
astructure of the synthesized pyranopyrazoles 28-31. In our
opinion, the reaction of 8-hydraazynoxantines with excess
of ethyl acetoacetate is common for mono-substituted
of hydrazine, thus it will be necessary to investigate its
mechanism and stereochemical features of pyranopyrazoles.
One can assume that classical circuit of pyrazole nucleus
occurs at the beginning, and then a second molecule of
acetoacetic ester acts as an acylating and electrophilic
reagent, which leads to the closure of the pyran ring.

Results

1. As aresult of studies new derivatives of 8-(3,4-dimethyl-
6-oxopyrano[2,3-c]pyrazol-1-yl)xanthine heterocyclic
system have been obtained. A number of undocumented in
the literature 7-substituted 8-(3,4-dimethylpyrazole-1-yl)-
3-methylxanthines have been also received.

2. The structure of the synthesized compounds has
been confirmed by IR and PMR spectroscopy and mass
spectrometry.
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