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SYNTHESIS OF 7-ARYL-5-METHYL-N-PHENYL-4,7-
DIHYDROTETRAZOLO[1,5-a]PYRIMIDIN-6-CARBOXAMIDES

Abstract. The article is devoted to the development of preparatively convenient methods of synthesis of new
derivatives of tetrazole with the aim of building a new condensed systems of industrially important compounds. The
data on the synthesis of 7-aryl-5-methyl-N-phenyl-4,7-dihydrotetrazolo[1,5-alpyrimidine-6-carboxamide obtained
ternary condensation anilide acetoacetate with substituted aromatic aldehydes and 5-aminotetrazole monohydrate. It
is shown that in the absence of fusion of the solvent in equimolar amounts 120-140°C anilide acctoacetate with a
mixture of 5-aminotetrazole and substituted aromatic aldehydes (4-methoxybenzaldehyde, 3-cthoxy-4-
hydroxybenzaldehyde) leads to the 7- (4-methoxyphenyl)- and7- (3-ethoxy-4-hydro-xyphenyl)-5-methyl-N-phenyl-
4,7-dihydrotetrazolo-[ 1,5-a]pyrimidine-6-carboxymides respect-tively. We studied the structure of the synthesized
compounds by NMR 'H and "C spectroscopy. as well as data of two-dimensional spectra COSY (‘H-'H) and
HMQC (*H-"C). The values of chemical shift, multiplicity, and the integrated intensity of the signals in the "H and
13C NMR spectra of one-dimensional. With formats COSY spectra (‘H-"H) and HMQC (‘H-">C) mounted homo-
and heteronuclear interactions, confirming the structure of the test compounds.

Keywords: 5-aminotetrazole, 7-aryl-5-methyl-N-phenyl-4,7-dihydrotetrazolo[1,5-a]pyri-midin-6-carboxa-
mides, aromatic aldehydes, NMR'N- and "°C spectra.
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CHUHTE3 7-APUI-5S-METUJI-N-®@EHWNJI-4,7-TUT UAPOTETPA30J1O
[1,5-a| ITIMPUMHUANH-6-KAPBOKCAMN /0B

Annortamust. CTarss MOCBAIICHA pa3paboTKe MPENAapaTHBHO YIOOHBIX CIIOCOOOB CHHTE3a HOBBIX IPOM3BOAHBIX
TETPA30Ja C LETABK0 NOCTPOCHUA HOBBIX KOHACHCHPOBAHHBIX CHCTEM HMPOMBIIIJICHHO BAKHBIX BEIIECTB. [IpuBEACHBI
JAHHBIC IO CHHTE3Y 7-apui-S-meTun-N-(enmn-4,7-qurunporerpazono| 1,5-a|mupuMuauH-6-kapOOKCaMHIIOB, IO -
YCHHBIC TPEXKOMIIOHCHTHOH KOHACHCAUCH AHWIHAA AUCTOYKCYCHOM KHCJIOTHI ¢ 3aMEIICHHBIMU APOMATHYECKUME
anpACTHAAMH W MOHOTHAPATOM S-amuHOTeTpaszona. [lokazano, uro cruasneHuem npu 120-140°C B otcyrcTBHE
PACTBOPHTENA SKBUMOICKYIAPHBIX KOTMYCCTB AHIIIAAA ALETOYKCYCHON KHCIOTHI CO CMECBIO 5-aMHHOTETPA30Ja H
3aMCHICHHBIX  APOMATHYCCKHX  AbACTHIOB  (4-MCTOKCHOCH3ANBACTHIA,  3-3TOKCH-4-THIPOKCHOCH3AIbACTH)
mpuBOIUT K 7-(4-MeTOKCH(pEHUN)- U 7-(3-3TOKCH-4-THAPOKCU(PEHIT)-5-MeTII-N-QeHII-4, 7- THTHIPOTETPA3010-
[1,5-a] mupuMuauH-6-kapOOKCAMHIAM COOTBSTCBCHHO. MCCICIOBAHBI CTPOCHHSA CHHTC3HPOBAHHBIX COCTHHCHHH
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metogamu SIMP 'H- i °C-criekTpockomum, a Takke JaHHBIME AByMepHbIX crniekrpos COSY (‘H-'H) 1 HMQC (‘H-
3C). OmpeneneHB! 3HAYCHHUA XHMHYECKHX CIBHIOB, MyJIBTHIUICTHOCTh M HHTCTPATHHAS MHTCHCHBHOCTh CHTHANOB
'H u °C B ommHomepubix crektpax SIMP. C momompio criektpos B dopmarax COSY (‘H-"H) u HMQC (‘H-"C)
VYCTaHOBJICHBI TOMO- M TETEPOSACPHBIC B3AMMOJCHCTBHS, MTOATBEPKAAIOIINC CTPYKTYPY HCCIIEIY EMBIX COSTHHCHUH.

KimoueBnie ciioBa: 5-ammHOTETpa307d, 7-apuir-5-metui-N-(erun-4,7-aurunaporerpaszo-io| 1,5-a|mupuvuayH-
6-KapBOKCAMUIEL, APOMATHHIECKHE ambaerumbl, IMP'H- 1 *C-crieKkTpaL.

Beeaenue. TeTpa3ooBbiii MUK SBISICTCS OCHOBHBIM CTPYKTYPHBIM KOMIIOHCHTOM (DapMaKomeHHBIX
mpenaparos — jgo3aprana, nehasonuna, medmerazona [1, 2]. IIpousBoausie TeTpa3oia UCIIOIB3YIOTCH KaK
B3PBHIBUYATEIC BEINECTBA (HAMpP. KOMIUICKCHL S-HHUTPOTETPa30ia), a 3-aMHUHOTETPa30 MPUMEHSICTCS Kak
KOMIIOHCHT ra30Tre¢HeParopa B aBTOMOOMIBHBIX moayiikax OesonacHoctu [3]. Panee B paborax [4-10]
co00Imanocy O B3aMMOACHCTBHU S5-aMHHOTETPA30Na € PA3MTUYHBIMH APOMATHUCCKUMH albJCTHAAMH U
JUKAPOOHUIBHBIMH COCAUHCHHS C MOJYYCHHEM MHPUMHIMHOBOTO IHUK/IA, KOHACHCHPOBAHHOTO 13-
YICHHOH TeTCPOLMKINICCKOH (TeTpasonbHOl) cuctemoli. [loaToMy paszpaboTka yAOOHBIX MpenapaTHB-
HBIX CIIOCOOOB CHHTE3a HOBBIX MPOU3BOJHBIX TETPa30ia ABIICTCSA aKTYAIbHOU 3aJadei, MOCKOIbKY 3TH
COCAVHECHUS MPEACTABIAIOT NPAKTHYCCKHHA U TCOPETUUCCKUI HHTEpeC.

IMpogomxkas ucciaeaoBaHuUsT B OOMACTH CHHTEC3d TETCPOLMKIMUCCKUX coeauHeHuil [8,9] ¢ uenpro
MOCTPOCHUSI HOBBIX KOHACHCHPOBAHHBIX CHCTCM HAMH OBLIH  MPOBCACHBI  B3aAUMOJCHCTBHE
apPOMAaTHYCCKUX aATbJCTHAOB C S-aMHHOTETPA30JOMUAHWINIOM ALCTOYKCYCHOW KHCIOThI, IPUBOISIIUH K
obpasosannto 7-apui-S-metun-N-dennn-4,7-nurug-porerpasono| 1,5-a joupumuann-6-kapObokcaMuI0B.

IKCHEePHMEHTAIBHAS YACTh

Crexrpst AMP 'H u PC coeannennii (1, 2) canvamu 8 IMCO-d6 Ha crickrpomerpe INN-ECA 400
(400 u 100 MI'n Ha sapax 'H u °C) xomnanuu «Jeol» mponssoactsa Snonnn. CheMKa OCYIIECTBIAIACH
MpY KOMHATHOH TeMmepaType ¢ ucnons3oBanneM pacteopurenst JAMCO. Xuvudeckne CIBUTH H3MEPEHEL
OTHOCHUTCIIBHO CHUTHAJIOB OCTATOYHBIX MPOTOHOB WM AarOMOB  VIVICPOJa ACHTCPHPOBAHHOTO
PacTBOPUTEIISL.

7-(4-Metokcudenn)-5-merun-N-pennn-4,7-auruaporerpasoso[1,5-alnupumugun-6-
kapooxcamuyg (1). Cmece 3,15 r (0,019 moas) anmnuga aneroykcycHout kucmoter, 2,64 r (0,019 mosp)
anncosoro ampaeruaa, 2 1 (0,019 monp) S-amuHOTETpasona MoHOTHAparTa Beiaep kuBanu npu 120-140°C
B TcucHuC 10 MUH 10 mpeKparncHUs Ta30BBIACICHU. PCaKIMOHHYIO CMCCh OXJIQXKIATH M0 KOMHATHOH
TEMICPATYPhI, 00pabaThiBA/IA STHUIOBBIM CIIMPTOM M BBIMABIINKA 0CaA0K OTdhuabTpoBbiBaiu. [lomyummn
4,39 r (64%) npoaykra (1) ¢ 7. 1. 218-219°C (nepekpucTaninzanys U3 aeTOHUTPHIIA).

7-(3-ITokcu-4-ruapoxcudenmn)-S-metua-N-pennn-4,7-auruaporerpasoso-[1,5-a|nu-
puMuanH-6-kapOokcamua (2) nonayyanu aHamorndHo coexuueHuio (1). Beixox mpoaykra (2) 2,16
(56%). 1. 1. 245-246°C (nepeKpucTaIIM3aIHs U3 alCTOHUTPHIA).

Pe3ysnbTaThl M 00cyKaeHHE

B macrosmed paGore HaMH TPHBEACHBI PE3YNIBTAThl HCCICAOBAHUA MNPOAYKTA TPEXKOMIIOHCHTHOMH
peaKIy B3aUMOACHCTBHA aHWIHJA ALETOYKCYCHOM KHCIOTHI C apOMATHYSCKHMH ambACTHAaMH H S-
aMHUHOTETPA30JI0M B OTCYTCTBHE pPACTBOPHUTENI M Katanu3aropa. TpexXKOMIOHEHTHAs peaKmusd
bumxunenm, npemoXKCHHAS H3HAYAIBHO sl CUHTE3a JuruaponupumunuH-2(1H)-oHOB peakiuei
apoOMAaTHYCCKOrO aNbACTHAA, MOYCBHHBI U alETOYKCYCHOTO 3(Hpa, B HACTOAILICE BpeMs ¢ OONBIINM
VCIEXOM TMPHMCHACTCS. B CHHTE3¢ MPOM3BOAHBIX JUTHAPONHUPUMHINH-2(1H)-THOHOB W Pa3mHIHBIX
AHHCTUPOBAHHBIX MUPUMUANHOB [ 10-20].

Hamu Ge1to o6HapyzkeHo, uto cruiasieHue npu 120-140°C SKBUMONCKYIAPHBIX KOJIHYCCTB aHUIHAA
aIeTOYKCYCHOM KHCJIOTBI CO CMECBIO 5-aMHHOTETPA30jda M 3aMEIIEHHBIX apOMAaTH-UYECKHUX allbJCTHAOB
NPUBOIUT K 7-apui-3-metun-N-genun-4, 7-qurunporerpaszono| 1,5-a | nupumuans-6-kapbokcamMuaam
(1,2). Tonyuennsie coequucHus (1, 2) nmpeactaBisiroT co0OH OSCUBETHRIC KPUCTAUTMUCCKUE BEIICCTBA,
pacteopumsbic B JIM®DA, IMCO, npu HarpeBaHUH B 3TAHOJIC, ALICTOHUTPHIIC, HCPACTBOPHUMBIC B BOJC.

Ha ocnoBannm ananmmza quTeparypHBIX JaHHBIX [4-7, 9-12] MOKHO NPEAIIONOKATE, YTO HA MEPBOH
CTamui pPEaKkIMM, B Pe3yJbTare B3aUMOJCHCTBHA aHWINAA AaleTOYKCYCHOM KHCIOTBI C MOJCKYJIOH
apoMaTHYCCKOrO aNbICTHAa, 00pa3yeTcs HENPEeaeIbHOS COCANHCHUE A, B3aMMOICHCTBHE KOTOPOro ¢ S-
aMHHOTETPA30JI0M, IPHBOJUT K KOHETHOMY MPOJYKTY PEAKIIHH.
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R = CH;0-, R, = H (1); R = OH, R, = C,H;0- (2).

ITpeanoKeHHBIN MEXaHN3M MOATBEPIKIACTCS aHATH30M MaHHBIX crickTpoB UK u AMP 'H-"C. BUK
cnektpax coexuueHui (1, 2) HaOAMOAAOTCS TMOJIOCH, OOYCIOBICHHBIC BAJICHTHBIMH KOJICOAHHSIMH
amuasbx rpym (1672-1684 em™') u rpymm NH (3085-3120 cv™).

B cmextpe SAMP'H coenuuenns (1) HICHTHQUIMPOBAH CHHIIECTHBI CHMIHAT METHIBHOTO
samecturens B obgactu 2,17 m.a. s OpoTOHOB METOKCH-PAIUKajia XapaKTepeH CUrHAI B 001acTH
3,65m.4. B Buae cunrnera. CHrHambl JBYX apoOMAaTHUCCKUX OCH30MBHBIX saep HaOMIOJArTCd B 0OnacTu
cnaboro nogst mpu 6,84-7,48 m.1. HauGonee BbicokouacToTHBIC curHambl B oOmactu 9,81 u 10,68 m. 1.
MPUHAJICKAT MPOTOHAM AMHHO- W THAPOKCO-rpymm. B cmekrpe coeauwueHust (2) KpoMe CHTHAJIOB
MPOTOHOB METOKCH-rpymm (2,16 M.1.) ¥ OpOTOHOB aMuHO- U ruapokco-rpymm (9,78 u 10,62 m.x.)
HAOMIOJACTCS CUTHAJIBI MPOTOHOB 3TOKCH-pamukana B obmactu 1,20 (tpurmier, CHs-) u 3,86 m.a.
(mympramier, -CH,-). CurHamsl ABYX apoMaTHYEeCKHX OCH30MBHBEIX sAcp HaOMIoAaloTcs B obmactu
cnaboro o (6,68-7,47 m.x.).

CunpronopHbie curHajbl (17,91 u 55,62 m.a.) yraepoanoro criektpa coeauneHus (1) npuHaaiexkar
atoMaM MCTWJIPHOTO M METOKCHJIBHOTO 3aMECTUTCNICH. YTJCPOAHBIC ATOMBI KOH-ICHCHPOBAHHBIX
A30THBIX LHUKJIOB PE30HUPYIOT mpu 59,56, 104,50, 139,29 u 149,45 m.n. B obmactu 114,60-129.29 u
159,94 m. 1. HAOAIOAAOTCS CHUTHAJIBI APOMATUYICCKUX siaep. Beicoko-yactoTHbiii curHam npu 164,80 m .
MOKHO OTHECTH K KapOGOHMIBHOMY aToMy yriepoia. B cmexrpe AMP"C coexunenus (2) B obmactu
CHUJIBHOTO TIOAS TNPUCYTCTBYIOT CHrHANBL yruepod-ueix aromoB (15,11, 1790, 64,47 wm.na.),
MPUHAUICKAIUM aTOMaM METHJIBHOTO U 3TOKCHJIBHOTO 3aMECTUTCICH, 4 TAKKE CHUTHAJIBI YIVICPOAHBIX
aTOMOB KOHACHCHPOBAHHBIX a30THBIX HUKIOB (59,88, 104,58, 139,29 u 149,44 m.1.) u apoMaTUIecKuX
saep (113,47-147.81 m.n.).

Pucynok 1 - Koppemsmmu COSY ("H-'H) coeurenns 1 PucyHok 2 - Koppemsmmu HMQC ("H-"C) coeymmenus 1
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Crtpocnne uccnexyemoro coeauHeHus (1) moareepkacHo AByMepHbiMH criektpamu SIMP. Crmn-
CIIHMHOBBIC B3aUMOJACUCTBHS Yepe3 TPU CBI3H NPOTOHOB N-(QEHHUIBHOrO M METOKCH-(CHHIBHOTO SICp
Obumn BeisiBICHBI ¢ nomoinpd COSY coektpa. eteposiaeprsie koppessimu H-C uepes oany cBs3b
ycraHosieHs! ocpeactsoM cnektpa HMQC (puc. 1-4).
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Pucyrok 3 -COSY (‘H-'H) SIMP criextp coemmenus 1
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Pucynok 4-HMQC (‘H-'3C)sIMP criextp coeprenns 1
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