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B3AUMOJIENCTBUE ®YHKIUAJIU3UPOBAHHBIX
KCAHTUHO-IMPUMHUNJINHOB C BEH3UWJI(B-OKCHUITHNJI)
I'MmJIAPASUHAMU

CHHTE31pOBaHbl HOBbIEC PEAKLIMOHHOCIIOCOOHBIE KCAHTHHOIMMPUMH/IMHBI, COAEPIKALUE aTOM
Opoma U CIOKHOA(DUPHYIO TPYIIY B Pa3IMIHBIX (parMeHTax MOJICKyJbl. M3ydeHa peakiu-
OHHasl CIOCOOHOCTh ITUX JIBYX TPYIII MO OTHOIIEHUIO K 3aMEIIEHHBIM IHJpa3HHa.

KuroueBble cioBa: JUTUAPONUPUMUNHDI, KCAHTHUHBI, peaKL[I/IOHHOCHOCO6Hl>Ie KCaHTHHO-
MUPUMUAUHBI, THAPA3UHOJINUS.

[Ipon3BoaHbIE KCAHTUHA W MUPUMHUAMHA IIHPOKO PACIIPOCTPAHEHBI B MPHUPOJIE U
UTPAIOT HE3aMEHUMYIO POJIb B KU3HU JKUBBIX Opranu3MoB [1-3]. OHu Takxke ABISIOTCS
LEHHBIMU OMJIJIUHT-O0JIOKAMH JJIi CHHTETHYECKOrO IM3aiiHa HOBBIX OMOJIOTHYECKH aK-
TUBHBIX coeJluHeHu [4, 5].

Coderanue OMOAKTUBHBIX I'€TEPOLUKINYECKUX (PParMEHTOB B OIHOM MOJEKYyIe ¢
BO3MOYKHOCTBIO €€ JasibHelIIel (pyHKIMOHAIN3aUKN TMPEACTaBIseT 3HAYUTEIbHBIN
MPAKTHYECKUNA UHTEPEC MU3-3a HOBU3HBI MOAX0/a U (apMaKOJIOTHYECKOTO MOTEHIHAaIa
HOBBIX OUCTETEPOCUCTEM.

Panee namu npoBoauiach paboTa o Moyiy4eHuIo HHTepMEINaToB, GparMeHTaIbHO
COCTOSIIIMX U3 (PYHKLUHATU3UPOBAHHBIX MPOU3BOAHBIX Juruaponupumuanna (AI'TIM),
CBSI3aHHBIX METWJICHOBBIM MOCTHKOM C TaJIOr€H3aMELICHHBIMU TPOU3BOJHBIMU TEO-
¢wuHa [6] 1 uMunazona [7] ¥ OTMEYEeHa MX CIOCOOHOCTH BCTYIATh B PEAKIMU C
N-nykieopuiaamu ¢ 00pa3oBaHUEM PA3IUYHBIX MPOSYKTOB B3aUMOJICHCTBUS, KaK OT-
KpBITOTO (A, cxema 1), Tak 1 nukIu4eckoro Tumnos (B).

B nmponomkenue paboT, HaNpaBJIEHHBIX HA CO3/IaHUE PErHMOCEIEKTHBHBIX METOOB
HaNpaBJICHHOTO CHHTE3a HOBBIX KOHJACHCUPOBAHHBIX a3areTepocucTeM [0, 7], Mbl ocTa-
HOBWJIKCH Ha 3-METHII-8-OpOMKCAHTHHE KaK Ha OJHOM M3 MCXOIHBIX JUIA MOJIy4eHUs
HOBBIX OMIIMKJIMYCCKUX CHHTOHOB Ha ocHOoBe JIT'TIM.

Lenbto JaHHOW paOOThI SBISIETCS CUHTE3 PEAKLIMOHHOCIIOCOOHBIX KCAHTUHOIUPH-
MUJMHOB, coiepxaliux aroM Opoma rnpu C8 KCAaHTUHOBOTO U KapO3TOKCHU TPy HpU
C5 nupuMHIUHOBOTO ()parMEHTOB MOJIEKYJIbI, @ TaK)Ke MCCIIEIOBaHUE BO3MOXKHOCTU
uX (QYHKIMOHAIU3ALUU OTHOCUTEIBHO Takoi rpynnbsl N-HykIeo(puiioB, Kak 3aMelIeH-
HBIE THIpa3uHa.

MATEPHUAJIBI U METO/IbI UCCJIENJOBAHUSA
PeaktuBbl mproOpeTanuch B KOMMEPUECKHX HCTOYHMKAX. PacTBopuTenn KBaiau-

¢duKanuy “q4”’ UCIONB30BaIM O€3 TOMONMHUTENBHON 0UUCTKH. TemnepaTypy IiaBIeHus
u3Mepsuin B nipudope IITII, ckopocts HarpeBa: 4 °C B munyTy. TCX BBINIOMHSIM Ha
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Cxema 1. BzanmopneiicTBre TeoHIUTHHO(MMHUA30 ) THPHMHUITHOB C IEPBHYHBIMI aMUHAMH

Scheme 1. Reaction of theophylline(imidazole)pyrimidines with primary amines

mwractuakax Silufol UV 254. Cruexrpst 'H u *C NMR 3anucansl Ha npudope Bruker
Avance DRX (500 MHz) 8 pacteope DMSO-d, (99.9 %), Buytpennuii cranaapt TMS,
npu temmneparype 25 °C. Macc-crieKTpbl 2JIeKTPOHHOTO yaapa COeAMHEHHM 3anucaHbl
Ha Macc-cniekTpomerpe MX-1321 (nonmsupyromiee Hanpspkenue 70 eB, Temmeparypa
kamepsl normzarmu 200 °C). Crextpsl FAB 3apeructpuposanst Ha ipudope VG 7070
(Benukobputanus), B Ka4eCTBE MAaTPHIILI HCIONB30BAIN /-HUTPOOCH3MIOBBIN CIIHPT,
HMOHM3ALMI0 OCYILECTBIIUIN IIyYKOM aTOMOB Xe ¢ sHeprueit 8 kB.

7-Kanuii-8-opom-3-memuakcanmur TONyYalld U3 3-METHIIKCAHTHHA TI0 paHee OTH-
caHHomy merony [8].

Omun  6-6pommemun- I-wemun-4-apun-2-oxco-1,2,3,4-mempacudponupumuoun-5-
KapboKkcuaamsl OIy4aiu 1o metony [9]. Ha nmepBoii ctaguu mpoBOIMIIA KOHICHCAITUIO
BumxuHemm, Ha BTOPO# CTaInu OCYIIECTBISUT OpOMHPOBAHUE METHIIBHOM TPYIIIBI B
MIECTOM MOJIOKEHUH TUTHIIPOITHPUMUTAHOBOTO ITHUKIIA.

Obowuti  memoo  cuwmesa  smun  0-[(8-6pom-3-memun-2,6-ouoxco-1,2,3,6-
mempacudpo-7H-nypun-7-un)memunen]-1-memun-4-gpenun(n-wemoxcughenun,
n-opompenun)-2-oxco-1,2,3,4-mempazudponupumudun-5-xapooxcuramos (Illla-c).

Cvecy 1 MMoOnp KamueBod comu  8-OpoMm-3-metmnkcantmHa u 1,1 MMoOJb
6-0pommeTni- 1 -metun-4-penun(n-meTokcudeHun, n-opomdenwmn)-2-okco-1,2,3,4-
TETPAruAPONUPUMHUINH-S5-KapOokciiaTa Kumatat B 20 il auMetwigopmaMuga ¢
o0paTHBIM XoJoamtbHUKOM 60-90 muHyT. Ilocie oXTakIeHHsT PEakIMOHHYIO CMECh
BbuUHBaOT B 100 Mi1 BOzbI. BpImaBmimii ocaiok GUIBTPYIOT, TPOMBIBAIOT METAHOIIOM,
KPUCTAJUTU3YIOT U3 CMECH eTaHoI-auMeTuadopmamun-soaa 1:1:2.

Omun 6-[(8-6pom-3-memun-2,6-ouoxco-1,2,3,6-mempacudpo-7H-nypun-7-un)-
memunen]-1-umemun-4-gpenun-2-oxco- 1,2, 3,4-mempazuoponupumudun-5-kapooxcuiam
(Ila): ocayok Genoro npera, T.i1. 270-272 °C. '"H NMR (500 MHz, DMSO-d,) 6 ppm
1.15 (t,J=7.1 Hz, 3 H), 2.83 (s, 3 H), 3.32 (s, 3 H), 4.11 (dq, J/=13.7, 6.8, 3.8 Hz, 2 H),
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5.30(d, J=3.8 Hz, 1 H), 5.82 (d, J=17.1 Hz, 1 H), 6.40 (d, /=17.1 Hz, 1 H), 7.25-7.30
(m, 3 H), 7.32-7.37 (m, 2 H), 8.10 (d, /=3.8 Hz, 1 H), 11.37 (s, 1 H). ®C NMR (126
MHz, DMSO-d,) 8 ppm 13.95, 28.53, 30.49, 43.29, 52.60, 60.51, 109.14, 126.12,
127.60, 127.69, 128.61, 142.65, 144.41, 149.18, 150.44, 153.58, 154.22, 164.91. MS
(FAB) m/z 517 [M+H]".

Omun  6-[(8-Opom-3-memun-2,6-0uokco-1,2,3,6-mempacudpo-7H-nypun-7-un)-
memuner]-1-memun-4-n-memokcupenun-2-oxco-1,2,3,4-mempacudponupumuoun-
S-kap6oxkcunam (IIIb): ocamok 6emoro 1Bera, Tt 277 °C. 'H NMR (400 MHz,
DMSO-d,) 6 ppm 1.15 (t, J=7.0 Hz, 3 H), 2.82 (s, 3 H) 3.32 (s, 3 H), 3.72 (s, 3 H),
4.10 (q, J=6.9 Hz, 2 H), 5.22 (d, J=3.8 Hz, 1 H), 5.81 (d, J=16.8 Hz, 1 H), 6.38 (d,
J=16.8 Hz, 1 H), 6.88 (d, J/=8.5 Hz, 2 H), 7.18 (d, J=8.5 Hz, 2 H), 8.03 (d, /=3.8 Hz, 1
H), 11.36 (s, 1 H). "C NMR (101 MHz, DMSO-d,) 6 ppm 14.47, 29.03, 30.97, 43.77,
52.53, 55.54, 60.98, 109.66, 109.92, 114.41 127.89, 135.22, 144.63, 149.67, 150.95,
154.08, 154.77, 159.18, 165.46. MS (FAB) m/z 547 [M+H]".

Omun  6-[(8-Opom-3-memun-2,6-0uokco-1,2,3,6-mempacudpo-7H-nypun-7-un)-
memunen]-1-memun-4-n-o6pompenun-2-oxco-1,2,3,4-mempazudponupumuoun-5-
kapbokcuram (Illc): ocanok 6emoro 1nBeta, T.Iut. 284-286 °C. 'H NMR (500 MHz,
DMSO-d,) 6 ppm 1.14 (t, J=7.1 Hz, 3 H), 2.83 (s, 3 H), 3.31 (s, 3 H), 4.05-4.15 (m, 2
H), 5.27 (d, J/=3.8 Hz, 1 H), 5.83 (d, /=16.8 Hz, 1 H), 6.39 (d, /=16.8 Hz, 1 H), 7.25
(d, J=8.4 Hz, 2 H), 7.54 (d, J/=8.4 Hz, 2 H), 8.14 (d, J/=3.8 Hz, 1 H),11.36 (s, 1 H). *C
NMR (126 MHz, DMSO-d,) 4 ppm 13.94, 28.53, 30.51, 43.32, 52.08, 60.55, 108.33,
109.15, 120.74, 127.74, 128.53, 131.48, 141.98, 144.99, 149.18, 150.44, 153.37,
154.20, 164.73. MS (FAB) m/z 596 [M+H]".

Obwuii  memoo cunmeza d>mun  6-[(8-euopasunosameuenuvix-3-memun-2,6-
ouokco-1,2,3,6-mempacudpo-7H-nypun-7-un)memunen]- I -memun-4-apun-2-oxco-
1,2,3,4-mempazudponupumudun-35-kapooxcuramos (IVa-e).

K 2 mMoue ucxomnoro kcantuHonupumuauHa Illa-¢ mo0aBnsiu TpeXKpaTHBIH
M30BITOK COOTBETCTBYIONIETO 3aMEIICHHOTO THApa3uHa. PeakInOHHYI0 CMeCh KHIIS-
TWIH ¢ OOpATHBIM XOJOAMIBLHUKOM B 10 Mu1 OyTHIIOBOTO CIIMPTa Ha MPOTSDKEHUU S5
gacoB. Uepe3 24 yaca mocie 3aBepUICHHUS PEaKIUH, 0CaI0K KOTOPBIH 0Opa3zoBaiics,
(GUIBTPOBAIH U IPOMBIBATH HA (HUIBTPE METAHOJIOM.

Omun 6-({8-[f-oxcuemuneuopaszuno]-3-memun-2,6-ouoxco-1,2,3,6-
mempazudpo-7H-nypun-7-unr}memunen)-1-wemun-4-gpenun-2-oxco-1,2,3,4-
mempazuoponupumuoun-5-kapooxcuram (IVa): KpUCTaANIMYECKUH OCaJOK OeIoro
I[BETA C JKEJITOBATHIM OTTEHKOM, KPHUCTAZIN30BAIIA M3 CMECH eTaHoi-Boda 5:1, T.Iut.
210-212 °C. '"H NMR (500 MHz, DMSO-d,) 6 ppm 0.74 (t, J=7.1 Hz, 3 H), 2.70 (s,
3 H), 3.11 (d, J/=4.9 Hz, 1 H), 3.30 (s, 3 H), 3.52-3.57 (m, 1 H), 3.61-3.67 (m, 2 H),
3.68-3.77 (m, 3 H), 4.11 (d, /=13.2 Hz, 1 H), 4.36 (d, /=13.2 Hz, 1 H), 4.82 (t, J=5.1
Hz, 1 H), 5.10 (d, /=4.9 Hz, 1 H), 6.09 (s, 1 H), 7.25 (s, 1 H), 7.27-7.34 (m, 5 H),
10.80 (s, 1 H). ®C NMR (126 MHz, DMSO-d,) & ppm 13.85, 29.05, 29.30, 48.50,
48.71, 51.91, 53.66, 57.90, 60.60, 67.12, 102.55, 127.10, 128.17, 128.57, 139.00,
150.74, 151.27, 153.71, 155.69, 167.79. MS (FAB) m/z 513 [M+H]".

Omun  6-({8-[6ensuncuopasuno]-3-memui-2,6-ouoxco-1,2,3,6-mempacuopo-7H-
nypuH-7-un}memunen)- 1-memun-4-genin-2-oxco-1,2,3,4-mempacudponupumuoun-
S-kapookcunam (IVbh): ocaqok 0eOro npera, KPUCTAJUIM30BAIA M3 CMECH €TaHOJI-
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mu0.76 (t, J=7.0 Hz, 3 H) 2.76 (s, 3 H) 2.98 (d, J/=4.8 Hz, 1 H) 3.37 (s, 3 H) 3.62-3.78
(m, 2 H) 4.15 (d, J/=13.1 Hz, 1 H) 4.43 (d, J=13.3 Hz, 1 H) 4.53 (d, /=14.8 Hz, 1 H)
4.84 (d, /4.5 Hz, 1 H) 5.03 (d, J=15.1 Hz, 1 H) 6.22 (s, 1 H) 7.07 (d, J/=6.8 Hz, 2 H)
7.26-7.33 (m, 4 H) 7.37 (t, /=6.8 Hz, 1 H) 7.44 (t, /=7.2 Hz, 1 H) 7.50 (d, /=7.3 Hz, 2
H) 10.88 (s, 1 H). "C NMR (126 MHz, DMSO-d,) 6 ppm 13.87, 29.13, 29.29, 48.48,
48.76, 51.80, 55.68, 60.65, 67.32, 102.82, 127.00, 128.09, 128.16, 128.54, 128.99,
129.06, 137.53, 138.78, 150.66, 151.19, 151.30, 153.84, 155.64, 167.69. MS (FAB)
m/z 559 [M+H]".

Omun 6-({8-[B-oxcuemuneuopaszuno]-3-memun-2,6-ouoxco-1,2,3,6-
mempazudpo-7H-nypun-7-unr}memunen)-1-wemun-4-(n-memoxcu)henin-2-oxco-
1,2,3,4-mempazudponupumudun-5-xapboxcuiam IVe): KpPUCTAJIMYECKUH
0caoK OeJoro MBETa C KEJITOBATHIM OTTEHKOM, KPUCTAJUTM30BAIA U3 CMECH €Ta-
Hon-Boaa 5:1, .. 215-220 °C. '"H NMR (400 MHz, DMSO-d,) & ppm 0.8 (t,
J=7.0 Hz, 3 H) 2.7 (s, 3 H) 3.5 (m, 1 H) 3.7 (m, 8 H) 4.2 (dd, J=98.9, 13.3 Hz,
2 H) 4.8 (t, J=5.1 Hz, 1 H) 5.0 (d, J=5.0 Hz, 1 H) 6.1 (s, 1 H) 6.9 (d, J=8.5
Hz,2 H) 7.2 (s, 1 H) 7.2 (d, J=8.8 Hz, 2 H) 10.8 (s, 1 H). *C NMR (126 MHz,
DMSO-d,) 6 ppm 13.93, 29.06, 29.31, 48.52, 48.89, 51.38, 53.67, 55.61, 57.91,
60.65, 67.09, 102.57, 114.00, 128.29, 130.79, 150.76, 151.30, 153.74, 155.72,
159.35, 167.94. MS (FAB) m/z 543 [M+H]".

Omun 0-({8-[b6en3uneudpasuno]-3-memun-2,6-ouokco-1,2,3,6-mempacuopo-
7H-nypun-7-untmemunen)-I-memun-4-(n-memoxcu)pernin-2-oxco-1,2,3,4-mempa-
2udpo-nupumudun--kapoorxcunam (IVd): ocamok 0enoro npera, KpUCTAIIU30Ba-
JIM U3 CMECH eTaHoJ-auMeTmiadopmamua-sona 2:1:1, t.mwr. 295-300 °C. '"H NMR
(500 MHz, DMSO-d,) & ppm 0.77 (t, J=7.0 Hz, 3 H), 2.72 (s, 3 H), 2.90 (d,
J=4.9 Hz, 1 H),3.34 (s, 3 H), 3.64-3.78 (m, 2 H), 3.71 (s, 3 H), 4.11 (d, J=13.2 Hz,
1 H), 4.40 (d, J/=13.2 Hz, 1 H), 4.50 (d, J=15.1 Hz, 1 H), 4.75 (d, J/=4.9 Hz, 1 H),
5.00 (d, J=15.1 Hz, 1 H), 6.16 (s, 1 H), 6.84 (d, J/=8.5 Hz, 2 H), 6.95 (d, J=8.5 Hz,
2H), 7.15 (s, 1 H), 7.34 (t,J=7.1 Hz, 1 H), 7.40 (t, J=7.4 Hz, 2 H), 7.45 (d, J=7.1Hz,
2 H), 10.85 (s, 1 H). "C NMR (126 MHz, DMSO-d,) 6 ppm 13.85, 29.05, 29.30,
48.50, 48.71, 51.91, 53.66, 57.90, 60.60, 67.12, 102.55, 127.10, 128.17, 128.57,
139.00, 150.74, 151.27, 153.71, 155.69, 167.79. MS (FAB) m/z 589 [M+H]".

Omun 6-({8-[6enszuncuopasuno]-3-wemun-2,6-ouoxco-1,2,3,6-mempacudpo-7H-
nypun-7-un}memunen)- 1 -wemun-4-(n-opom)enin-2-oxco- 1,2, 3,4-mempazudpo
nupumuoun-5-kapooxcunam (IVe): ocagok 6en0ro mBeTa, KPUCTAIIN30BAIA U3 CMECH
numeTuapopmamua-poaa 2:1, .. 282-284 °C. 'H NMR (400 MHz, DMSO-d,) 8 ppm
2.7(s,3H)29(d,/=5.0Hz, 1 H)3.3(s,3 H) 3.7 (m, 2 H) 4.3 (dd, J/=113.4, 13.3 Hz,
2H)4.5(d, /~=15.1Hz, 1 H)4.8(d,/=5.0Hz, 1 H) 5.0 (d,J/=15.1 Hz, 1 H) 6.2 (s, 1 H)
7.0 (d, J/=8.0 Hz, 2 H) 7.4 (m, 8 H) 10.8 (s, 1 H). "C NMR (126 MHz, DMSO-d,) 6 ppm
13.86, 29.13, 29.29, 48.46, 48.52, 51.31, 55.62, 60.63, 67.33, 102.82, 121.18, 128.12,
128.97, 129.08, 129.28, 131.42, 137.53, 138.29, 150.65, 151.21, 151.30, 153.85,
155.54, 167.57. MS (FAB) m/z 638 [M+H]".

PE3YJIBTATBI U UX OBCYXKJIEHUE

Kumsiuenue ncxomupix OpomszamernneHHbix JIITIM (I, cxema 2) u kaaueBOW coyu
8-0pom-3-mermikcantuHa (I1) B cpene numeTmiihopMamMuga IPUBOIUT K 00pa30BaHUIO
PeaKknOHHOCTIOCOOHBIX KcanTHHOMUpUMuHOB (TTT).
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Cxema 2. CuHTE3 KCAaHTHHONMPHUMUAUHOB

Scheme 2. Synthesis of xanthinepyrimidines

BBuny Hanmmums OBYX PeakIMOHHBIX IICHTPOB — CIOKHOA(UPHOU TPYIIIHPOBKH B

TUTUAPOITUPUMHUINHOBOM U aTroMa OpoMa B KCAaHTHHOBOM (hparMeHTaX MOJEKYJIBI, IT0-
CIIEIHUE CITOCOOHBI BCTYIATh B peakiiu ¢ N-HyKIeo(hmaMu ¢ 00pa30BaHUEM pPa3Ind-
HBIX TIPOIYKTOB.

Hamu HU3YUYCHO B3aUMOJCUCTBUEC BIICPBLIC TIOJIYYCHHBIX KCAHTUHOIMUMPUMHUIAN-

HoB (Illa-c, cxema 3) ¢ 3aMEHICHHBIMU THApA3WHA, HA TIPUMEpe OCH3WITHUApPA3UHA U
B-oxcudTHITHApA3HHA.
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Illa: Ar = Ph; lllb: Ar = 4-CH,O-C¢H,; llic: Ar = 4-Br-C¢H,;
IVa: Ar = Ph, R = CH,CH,OH; IVb: Ar = Ph, R = CH,-C¢H;;
IVe: Ar = 4-CH;0-C¢H,, R = CH,CH,0H;

IVd: Ar = 4-CH;0-CgH,, R = CH,-C¢Hs;

IVe: Ar = 4-Br-CgH,, R = CH,-C4H;

Cxema 3. B3aumopeiicTBue KCaHTMHONIUPUMUIMHOB € 3aMELICHHBIMU I'Hpa3iHa

Scheme 3. Reaction xanthinepyrimidines with substituted hydrazines



Bzaumooeiicmsue kcanmuHo-nupuMuoUHo8 ¢ 3amelyeHHbIMU 2UOPa3UHa

Tak, mocJie MpoOBe/ICHUS PEAKIIMH B CPEJIE PA3TUYHBIX PACTBOPUTEIICH (METHIIOBBIMA,
OyTHJIOBBIH CIUPTHI, JTUMETHI(OpMaMKI), W30bITKe OCH3MI(-OKCUITHI)THPa3HHA,
a TaKKe aBTOKJIABHPOBAHWU MCXOTHBIX B Cpe/e HUBIINX CIHUPTOB HA MPOTSDKEHHE J0
24 gacos nipu Temneparype ot 120 °C o 220 °C, u3 Bcex BOBMOKHBIX TIPOAYKTOB PEaK-
UM, HaM |, ¢ BeIxogaMu 10 80 %, ObUIH BBIIEIEHBI TOIBKO IPOAYKTHI 3aMEIICHHS aTOMa
OpoMa B KCaHTHHOBOM (hparmMeHTe MOJIEKYIbl Ha octaTok ruapasuHa (IVa-e). Bo Bcex
OCTaJBHBIX CITyJasX BBIACIUIUCH WIIM X CMECH, B PA3TMYHBIX COOTHOIICHHSIX C HCXO/-
HBIMU KCAaHTHHOITUPUMHUINHAMH, WITH HU3KOTUTABKHE MTPOTYKTHI — PE3YIBTAThI IECTPYK-
UM U OCMOJICHUS HCXOMHBIX BEIICCTB B )KECTKHUX YCIOBHSX IPOBEICHIS IIpoIIecca.

CrnemyeT OTMETHTB, YTO MHOTOUYHCIICHHBIC MOTBITKH OCYIIECTBHUTH ITOCIIETYIONTYTO
CTQJIMIO BHYTPUMOJICKYJSIPHON TreTeponuKiIn3anuu npoaykroB IV ¢ oOpasoBannem
nonuazarerepocuctemsl (V, cxema 4), conepxaiien 1,3-a1a3ennHOBBIN UK, CBS3bI-
BaIOMIN{ MMPUMHUANHOBEIN U KCAHTHHOBBIN (DParMEHTHI MOJICKYIBI HE MPUBEIH K T10-
JIOKUTENLHBIM pe3ynbraraMm. O0pa3oBanue coeauHeHui (V) He MPOMCXOIUT KaK MpH
KHIITIYCHUN FCXOMHBIX B YKCYCHOH KHCIIOTE WJIM WCTIOJNB30BAHWN aMHJIa HATPHS WIH
mpem-OyTHIaTa HATPHSL, TaK U B )KECTKUX YCIOBHSX IPOBEACHUS Tporecca (ITUTEIb-
HOM KHILTIYCHUH B AUMETHI(POpPMaMHUIEC, aBTOKIABUPOBAHUH TIPH TeMIieparype a0 220
°C). EnuHCTBeHHBIE MPOAYKTHI PEAKIMH, OTIWYHbIE OT UcXOAHbIX (IV), Mo naHHBIM
BOXXX/MC, 'H u ¥C NMR crieKTpoCKOHUN HACHTH(PUINPOBAHBI HAMU KaK CMECh aMH-
na VII u xucnotsl VIII. Jlanas cmeck npoxykToB VII u VIII o6pasyroTcs B pe3ysibrare
TparchopmManuy cI0KHOIGUPHOHN TPYIIUBI MUPUMUAMHOBOTO (PParMEeHTa MOJICKYIIEI
B YCJIOBUSIX IIPOBEICHUS PEAKIIH TIPH NCIIONB30BaHUN aMUa HATPHS M B UNCTOM BHJIE
HaMHU HE BBIICIIUTUCE.
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Scheme 4. Reactions of the ester group and hydrazine substituted xanthinopyrimidines
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B3AEMOAIA PYHKIIAJI3ZOBAHUX

KCAHTUHOINIPUMIJAUHIB I3 BEH3UJI(B-OKCIETHNJI)
I'JIPASUHAMMU

[MoxigHi KCaHTUHY 1 MIPUMIAMHY BOJOAIIOTH PI3HUMH BHJIAMHU O10JOTIYHOT

aKTHBHOCTI Ta WIMPOKO TMpeACTaBicHI Ha (apMalleBTUYHOMY PHUHKY Y BHIJISII
JIKapChKUX 3ac00iB. BOHM Takok € IIHHUMU OAIHT-0JIOKaMHU JIJIi CHHTETUYHOTO JIH-
3aiiHy HOBUX O10JIOT1YHO aKTUBHUX CIOJYK.
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Bzaumooeiicmsue kcanmuHo-nupuMuoUHo8 ¢ 3amelyeHHbIMU 2UOPa3UHa

Panimme HaMu CHHTE30BaHiI iHTepMeIiaTH, sKi (QparMEeHTATbHO CKIAJAThCS 3
(GyHKIiami30BaHUX TOXIIHUX TUTIAPOMIPUMIANHY, MOB’S3aHUX METHJICHOBHM MICTKOM i3
raJoreH3amilieHHIMH ITOX1THUMH TeoiTiHy Ta iMina3oiy. Bifx3HadeHo 1X 31aTHICTb BCTyHaTH
B peakii 3 N-Hykieoinamu, o MPU3BOAATH 10 YTBOPEHHS SIK PI3HUX MPOIYKTIB 3aMiIIEHHS
ofHi€T i3 (PyHKI[IOHATBHUX IPYI, TaK 1 JO BHYTPUITHHOMOJIEKYIISIPHOT FeTepOIMKITI3allii 3 yT-
BOPEHHSM HOBOI 110J1ia3areTepocicTeMu.

B nawniit poboTi MU 3ynMHMIHNCS Ha 3-METHI-8-OpOMKCAHTHHI SIK Ha OJHOMY 3 BHXIiJHHX
JUTS OTPUMAaHHS HOBUX OINMKIIYHUX CHHTOHIB Ha OCHOBI auriapomipumiauHis. Tak, mursi-
XOM KHIUSTIHHS B CEpelNOBHIN AWMETHI(GopMaMigy BHXIJHUX OpOMMETHIIIIOXITHHAX
JUTiIPONIPUMINHIB 13 KallieBOIO CiLTIO 8-OpoM-3-MeTHIKCaHTHHY, 3 Buxomamu 1o 80%,
OTpHUMaHi HOBI IHTEpMeiaTH — PEaKIiifHO 3/1aTHI KCAHTHHOMIPUMIIHHH, IO MICTATH OpOM
npu C8 kcaHTHHOBOTO 1 KapOeTokci rpymy mpu C5 mipuMiIuHOBOTO (parMeHTiB MOJEKY-
. JlocnimkeHa 1X QyHKI[IOHaNi3aMisL, moxo Takol rpynu N-HyKJIeoQimiB, sSK 3aMilleHH]
riapasuny. He TMBISYMCH HA CIEKTDP TEOPETHYHO MOMKJIMBHX MPOJYKTiB 3a3HA4YCHOI B3a€MOIil,
MIPOBEJICHHS peaKilii B CepelOBUINI Pi3HUX PO3UYMHHUKIB (METHJIOBHH, OyTWIIOBHIl CHHPTH,
IUMeTII(hopMamiz), HAIIUIIKY PIIKOTO peareHty, a TaKoK aBTOKJIABYBAaHHS BHXITHHX B
CepeOBUII HIKYNX CIUPTIB Ha POTs3i 10 24 roauH npu Temneparypi Bix 120°C no 220°C,
MIPU3BOIUTH TUIBKH JI0 3aMilICHHS aToMa OpOMy B KCAHTHHOBOMY (pparMeHTi MOJIEKYJIH Ha
3aJIMIIOK TiIpa3uHy.

Crnin 3a3HaYWTH, WO 3AIMCHUTH HACTYIHY CTail0 BHYTPUIIHBOMOJEKYISIPHOI TeTepo-
[UKITi3a1ii 3 YTBOPCHHSM I10J11a3areTepOCUCTEMH, [0 MICTUTH 1,3-711a3eMiHOBUIT UK, STKUI
3B’s3y€ MIPUMIJMHOBHHI 1 KCAHTHHOBUH (pparMeHTH MOJIEKYIIH, HaM HE BAATOCH.

KirouoBi cioBa: aurinpomipiMiguHN, KCAaHTUHH, PEAKIiHHO3AATHI KCAHTHHOMIPHMIINHH,
TiIpa3HHOIMI3.
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REACTION OF FUNCTIONALIZED
XANTHINEPYRIMIDINES WITH BENZYL(B-OXYETHYL)
HYDRAZINES

Xanthine and pyrimidine derivatives that show various types of biological activity, present
valuable building blocks for design of novel biologically active compounds. These compounds
are also important building blocks for designing novel bioactive compounds. We have
previously synthesized intermediates, which contained fragments of functionalized derivatives
of dihydropyrimidine. These compounds were connected with halogensubstituted derivatives
of theophylline and imidazole via a methylene bridge. The ability of these compounds to
participate in reactions with N-nucleophiles, which leads to the formation of various products
with one substituted functional groups, along with intramolecular heterocyclization with the
formation of polyazaheterosystems.

In this work, novel dihidropyrimidine-based bicyclic synthons have been studied. The initial
bromomethylsubstituted pyrimidines were reacted with the potassium salt of 8-bromo-3-
methylxanthine in DMF. This reaction led to the formation of new intermediates — reactive
xanthinopyrimidines and allowed their functionalization in regards to substituted N-hydrazines
as N-nucleophiles. Reaction product yields for xanthinopyrimidine intermediates reached up
to 80%. These compounds contain bromine at C8 of xanthine and carbethoxy group at C5 of
pyrimidine fragment.

In spite of a wide spectrum for theoretically possible products for the above-described
reaction, the reaction was straightforward and led to the substitution of the bromine atom in
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the xanthine for hydrazide residue. These reactions were studied using different solvents such
as methanol, butanol, dimethylformamide and excess of the liquid reagent. Triethylamine
was used as catalysts and running reaction in lower alcohols using autocalve for 24 hours at
temperatures between 120 — 220°C, which leads to substitution ofbromine in xanthine moiety
for hydrazine.

It should be notes, that we were unable to achieve intramolecular cyclization with the formation
of the 7-membered cycle, largely due to the sterical hindrance of the second nitrogen atom of
hydrazine.

Keywords: dihydropyrimidine, xanthine, reactive xanthinopyrimidines, hydrazinolysis.
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