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Hacmosiwas paboma nocssiuieHa uccriedosaHuro 83aumoodelicmeusi 1-gpeHun-5-xmnop-1H-nupason-4-kapbokcamu-
Oa u 1-gpeHun-N-gpopmus-5-xnop-1H-nupason-4-kapbokcamuda ¢ audpasuHaudpamom ¢ Uesnbio fosy4YeHust rnpo-
U3800HbIX rUpa3osna Kak rnomeHyuarbHbIx buoakmueHbIx seuwjecms. Hamu HallOeHo, Ymo rpu HerpoOoMKUMETbHOM
(~40 muH) kunsiseHuu 1-gpeHurn-5-xnop-1H-nupa3son-4-kapbokcamuda ¢ 2udpaszuHaudpamom obpasyemcsi C 8bl-
xo0om 50% HeussecmHbIU paHee 5-audpasuHur-1-¢peHurn-1H-nupason-4-kapbozudpasud. JansHedwee (~15 4)
KursiyeHue nosy4eHHo20 npodykma ¢ audpal3uHaudpamom HeoxudaHHO rnpusodum K 1-cpeHurn-1H-nupason-4-
Kkapbozudpasudy. PaccmMompeH 8eposimHbIl MexaHUu3M €20 MosyYeHUs], Komopbil eKkrodaem & cebsi dumepu-
3ayuro obpasyrouesocsi NPomMompOonHO20 udomepa ¢ 0OHOBPEMEHHbIM OmMuiensieHUeM MOeKysbl 2udpa3uHa u
rocnedyrowum 3rUMUHUPo8aHuUeM Mornekynbsl azoma. 1-®eHusn-N-gpopmur-5-xnop-1H-nupa3orn-4-kapbokcamud
¢ 2udpasuHaudpamom npu Kuns4eHuUU 8 medeHue 3 4 0aém 5-amuHo-1-gpeHun-1H-nupa3son-4-kapboeudpasud.
CHayana, o4yegudHo, obpasyemcs N-[(5-audpasuHun-1-¢eHun-1H-nupa3son-4-un)kapboHunjghopmamud, Komo-
pbIl yuknudyemcs 8 nupa3sorno|3,4-dj[1,2,3]mpua3uH-4-oH. lMocnedHul npu HazpesaHUU 3UMUHUPYEM MOJeKy-
Jly asoma ¢ obpasosaHUeM peakUUuOHHOCNOCObH020 4-kapboHur-1-¢peHur-4,5-0ueudpo-1H-nupa3son-5-umuHa,
rnpucoeOuUHeHUe K HeMmy a2udpa3uHa npueodum K 5-amuHo-1-¢peHun-1H-nupa3son-4-kapboeudpasudy. Cocmas
8Ccex CUHMe3UpoBaHHbIX sewecms 0oKasaH 3/1eMEHMHbLIM aHau3oM, a CmpoeHue nodmeep>x0eHo npu rnomo-
wu criekmparsnbHbIX Memooos.

INTERACTION OF 5-CHLORO-1-PHENYL-1H-PYRAZOLE-4-CARBOXAMIDE AND 5-CHLORO-N-FORMYL-
1-PHENYL-1H-PYRAZOLE-4-CARBOXAMIDE WITH HYDRAZINE HYDRATE
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This article represents the research of the interaction of 1-phenyl-5-chloro-1H-pyrazole-4-carboxamide and
1-phenyl-N-formyl-5-chloro-1H-pyrazole-4-carboxamide with hydrazine hydrate in order to get pyrazole deriva-
tives as potential bioactive substances. It has been found that during the short (~40 min) boiling of 1-phenyi-
5-chloro-1H-pyrazole-4-carboxamide with hydrazine hydrate a previously unknown 5-hydrazino-1-phenyl-1H-
pyrazole-4-carbohydrazide with the yield of 50% is formed. The further boiling (~15 h) of the product obtained
with hydrazine hydrate leads unexpectedly to 1-phenyl-1H-pyrazole-4-carbohydrazide. The probable mechanism
of its obtaining, which includes dimerization of the prototropic isomer formed while cleaving the hydrazine mole-
cule and the further elimination of the nitrogen molecule, has been considered. When boiling with hydrazine hydra-
te for 3 hours 1-Phenyl-N-formyl-5-chloro-1H-pyrazole-4-carboxamide gives 5-amino-1-phenyl-1H-pyrazole-4-car-
bohydrazide. At first, obviously, N-[(5-hydrazino-1-phenyl-1H-pyrazol-4-yl) carbonyljformamide is formed with
further cyclization into pyrazole[3,4-d][1,2,3]triazin-4-one. The latter eliminates the nitrogen molecule when heat-
ing with the formation of the reactive 4-carbonyl-1-phenyl-4,5-dihydro-1H-pyrazole-5-imine. Addition of hydra-
zine to it leads to 5-amino-1-phenyl-1H-pyrazole-4-carbohydrazide. The composition of all compounds synthe-
sized has been proven by elemental analysis and the structure has been confirmed by spectroscopic methods.

B3A€EMOAIA 1-PEHII-5-XJIOPO-1H-MIPA30J1-4-KAPEOKCAMIAY | 1-®EHII-N-®OPMIJI1-5-XJ/IOPO-1H-T1I-
PA30J1-4-KAPEOKCAMIAY 3 IQPA3UHIIQPATOM

A.O.l'ypeHko, 5.M.Xymoea, C.B.Knto4ko, O.M.BacuneHko, B.C.Bpoeapeub

Knrovoei cnoea: nipa3son; nipason-4-kapbokcamio; nipason-4-kapboeiopasud; 2idpasuHaiopam

Poboma nipucesidyeHa docnidxeHHto 83aemodii 1-gpeHin-5-xmnopo-1H-nipason-4-kapbokcamidy ma 1-¢peHin-N-gpop-
min-5-xmnopo-1H-nipa3on-4-kapbokcamidy 3 2idpa3uHaiopamom 3 Memor 00epxxaHHs MoXiOHUX ripa3osy sK Mo-
meHUyitiHUx 6ioakmugHuUX pe4yo8uH. Hamu 3HalideHo, wo npu Hempusasiomy (~40 x8) Kun’amiHHi 1-¢gbeHin-5-xm10-
po-1H-nipa3on-4-kapbokcamidy 3 2i@pas3uHzidpamom ymeoptoembcsi 3 sauxodom 50% Hesidomuli paHiwe 5-2i0-
pa3suHin-1-¢perin-1H-nipason-4-kapboeiopasud. lNodansbwe (~15 200) Kun’amiHHS ompumMaHozo Mpodykmy 3 2io-
pasuHziOpamom HecriodieaHo npu3eodums 00 1-¢peHin-1H-nipason-4-kapbozidpasudy. Po3zansHymo (mosipHUl
MexaHi3Mm (1020 ompuMaHHs, KUl ekrrodae 8 cebe dumepu3sauito MPOMOMPONHO20 i30Mepa, WO ymeopHoemb-
CSl, 3 00HOYacHUM 8iOwiensieHHSIM MOMeKynu 2idpa3uHy i HacmyrnHUM eniMiHysaHHsM Monekynu azomy. 1-Oe-
Hin-N-gbopwmin-5-xnopo-1H-nipason-4-kapbokcamiod 3 eidpazuHeiOpamom npu Kun’amiHHi npomsizom 3 200 0ae
5-amiHo-1-gpeHin-1H-nipason-4-kapbozidpasud. Crnoyamky, o4esudHo, ymeoproembcs N-[(5-2i0pa3uHin-1-gpeHin-
1H-nipa3sorn-4-in)kapboHinjgpopmamio, skuli yuknidyemscs 8 nipasonol3,4-dj[1,2,3]mpua3uH-4-oH. OcmaHHil npu
HaepieaHHi eniMiHye MOJeKyy asomy 3 ymeOPeHHsIM peakyiliHo3damHoeao 4-kapboHin-1-¢peHin-4,5-duziopo-
1H-nipason-5-imiHy, npuedHaHHs1 00 Hbo20 2idpa3uHy rpu3sodums o 5-amiHo-1-gpeHin-1H-nipa3on-4-kapbo-
eidpa3udy. Cknad ycix cuHmMe308aHuUX pe4os8uH 008e0eHULl erleMeHMHUM aHani3om, a 6ydosa nidmeepoxeHa 3a
doriomoeoro criekmparnbHux memodis.
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HepaBHo [1] HaMu HailJleHO, YTO NMPHU B3aHUMO-
neiictBum 7-dbenun-3H,4H,7 H-nupaszoo-[3,4-d][1,2,3]
TpUasuH-4-0Ha 1 ¢ THOHUJIXJIOPUAOM B IPUCYTCT-
BUU JuMeTuIdopMamuia obpasyerca 1-denna-N-
dbopmui-5-xao0p-1H-nupaso-4-kapbokcaMu/ 2, Ko-
TOPBIH B pe3ysibTaTe r'MAposun3a 6bl IpeBpalléH B
1-dbenunn-5-xnop-1H-nupasosi-4-kapbokcamuy, 3 (cxe-
Ma 1).

Hacrosiuias pa6oTa nocssiljeHa uccjae;0BaHUI0
B3aUMOIEHUCTBUSA 5-X710pNHUpa3o0/ioB 2 U 3 ¢ ruapa-
3WUHTU/PATOM C LieJIbIO [T0JIy4YeHH HOBBIX IPOU3-
BOJHBIX [TMPa30J1a KaK NOTeHIMaJlbHbIX OMOAKTHUB-
HbIX BelecTB [2-12].

Hamu ycTaHOBJIEHO, YTO IPU HENPOJ0JKUTE I b-
HOM (~40 MUH) kunsg4eHuu 1-peHun-5-xaop-1H-nu-
pasoJi-4-kap6okcamu/ia 3 c TMAPa3UHTUAPATOM 06-
pasyeTcs ¢ BbixooM 50% HeusBecTHbIN paHee 5-TH/-
pasuHuI-1-penunu-1H-nrupaso-4-kapborugpasug 4
(cxema 2). CocTaB U CTpOEHHE ero NOATBEPXKAEHO
pe3y/abTaTaMU 3JIeMEHTHOrO aHa/Iu3a, CIeEKTPaMHU
SAMP 'H u UK. B yactHocTy, cnektp SIMP 'H xapakTe-
pHU3yeTCsl CUHIVIETHBIM CUTHa/IoM npoToHa C-3 nu-
pasoJibHOTO pparmeHTa Mpu 7,92 M. [1., a TAKXKe YIIH-
peHHBIM curHajiom AByx NH, rpynn npu 4,30 m. g,
Curnas npotoHa ¢parmMenTa C(O)NHNH, HaxoauTt-
ca npu 9,54 m. 1., a NHNH, nonazjaet B 06s1acTh cur-
HaJIOB MPOTOHOB peHUIbHOrO0 Kosibla. B UK-cniekT-
pe noJsioca npu 1658 cM! cooTBeTCTBYeT BaJieHT-
HbIM KoJieb6aHusiM C=0 rpymisbl, a noJiockl npy 3164-
3370 cm* - iBym NHNH, pparmenTam.

JanbHelmee (~15 4) kunsyeHue npoaykTa 4 ¢
IU/IPa3suHIUPAaTOM HEOXKU/IAaHHO MPUBOJUT K 5-He-
3aMeleHHOMY nupasosy 5. 06pasoBanue 1-beHu-
1H-nupa3sos-4-kap6orupasnuzia 5 MoXKHO NIpeAcTa-
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BUTb Yepe3 NPOTOTPONHBINA U30Mep A, ero AUMepHu-
3anuio 2A—B c oTiensieHMeM rujipa3vuHa U J1ajb-
Helilllee 3JIMMUHUpPOBaHUe MOJIEKYJIbl a30Ta, IpU-
Bo/Jisillee K nupazoy 5 (cxema 3). [logo6Hoe passio-
»KeHHUe rM/Ipa30HOB apoOMaTHUYeCKUX CTPYKTYP NOJ,
JelcTBUEM rUJpasuHrujpaTa onucaHo B JUTepa-
Type [13].

1-®enun-1H-nupaso-4-kapboruapasuzs 5 ymo-
MUHaeTcs B pabortax [14, 15] kak npeKypcop B CUH-
Te3e 6MO0JIOrMYecKH aKTUBHBIX coeJUHeHUH. OjHa-
KO MeTOJ, ero CHHTe3a M KOHCTaHTHI B JIUTepaType
He onucaHsbl. [loaToOMy /11 04HO3HAYHOIO J0Ka3a-
TeJbCTBa CTPOEHUS COeJUHEHHNA 5 NpOBeJieH KOMII-
snekcHbll AMP ananus (NOESY, COSY, HSQC, HMBC).
PesynbTaThl oTHeceHus curHanos H u 1*C npe/cras-
JieHbl Ha PUCYHKe, a IOJIHbIN IepeyeHb HalJeHHbIX
Koppessauui B Tabuaune Hanudue Kpocc-mUKOB B
cnektpax NOESY 8,86<>7,82, COSY 8,86<>8,07, a
Takke B cnektpax HMBC 8,07—118,97; 8,86—118,97;
8,86—139,77 u 7,49—139,77 noATBepKAAOT NpeJ-
JIOXKEHHYI0 CTPYKTYPY COeIMHEHUS 5.

C/eyrolMM 3TanoM Halled paboThl ObLIO UC-
cJefjoBaHUe B3auMojencTBusa 1-¢penunn-N-popmu-
5-xsop-1H-nupasoi-4-kapbokcamuia 2 ¢ ruApas3vuH-
rugpaToM. Okasanoch, YTO IPU KUNIAYEHUH YKa3aH-
HbIX peareHTOB B Te4yeHHe 3 Y OCHOBHBIM NPOJYyK-
TOM peaKLUU sBJseTcsa 5-aMuHo-1-penun-1H-nu-
pasoJi-4-kap6orupasus 6, mosiyueHHbI paHee Apy-
rumu cnocobamu [16-18]. Ha cxeme 4 npejcTraBieH
BEpPOSITHBIM MexaHU3M 006pa30BaHUs CoeJMHEeHU 6.
BsauMogelicTBue 5-xJ1opirpasoia 2 ¢ TuApasuHI U] -
paToM npuBOAUT cHavyasa K N-[(5-ruapasunui-1-ge-
HUJI-1-H-ntmpaszos-4-un)kap6oHui|popmamuny C, Ko-
TOPBIN IUKJIU3YeTCs B Upasoso-[3,4-d][1,2,3]tpu-
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Ta6bnuuya

lNepeyeHb KoppenALunn, HangeHHbIX B CNeKTpax
COSY, NOESY, HSQC, HMBC coepunHeHus 5*

s 'H, & 13C,
' Cosy NOESY HSQC HMBC
9,69 - - - -
118,97,
8,86 8,07 7,82 128,69 139,77
8,07 8,86 - 140,48 118,97
126,94,
7,82 7,49 7,49, 8,86 119,08 119,08
129,69,
749 782,732 | 7,82,732 129,69 139,77
7,32 7,49 7,49 126,94 119,08

* OTHEeCEeHWs! CUrHaNoB CM. Ha puC.

asuH-4-oH 1. [locnegHui Npyu HarpeBaHUU 3JIUMHU-
HUPYeT MOJIEKYJIy a30Ta C MOJIy4YeHUEM peaKI[HOH-
HOCIIOCOOHOrO0 4-Kap6oHuI-1-benun-4,5,-nurugpo-
1H-nupa3zoJ-5-uMmuHa D, npucoeJuHAIOIETO MOJIe-
KyJly TUAPA3HHA, YTO NIPUBOAUT K COeJUHEHUIO 6
(cxema 4). Bo3M0O»XHOCTb 06pa30BaHUs NIPOMEXKY-
To4YHOro npozaykrta D onvcana Hamu panee [19].
CoefiHeHMe 6 TaKKe ObLIO TOJy4YeHO HAMU C BbI-
x0Z1oM 56% HarpeBaHueM 7-¢enun-3H,4H,7 H-nvupaso-
J10[3,4-d][1,2,3] TpuasuH-4-oHa 1 c TUIpasUHTHAPATOM.

3Kcnepu MEHTaJibHaA 4acCTb

HUK-crieKTpbl 3aperucTpupoBaHbl Ha ClIEKTPOMeT-
pe Vertex 70 B Tabsetkax KBr. CnekTpbl AMP 'H u
13C 3anucanbl Ha npu6ope Bruker Avance DRX-500
(500 1 125 MI'y cooTBeTCcTBEHHO) B pacTBope JJMCO-d,,
crtanaapt TMC. dsieMeHTHBIM aHA/IU3 IPOBEZEH B aHa-
JIUTUYECKOH JabopaTopuu MHCTUTYyTa GUOOPTaHU-
yeckod xumuu U Heprexumuu HAH Ykpaunsl. Tem-
nepaTypsl [J1aBJeHUs onpeeseHbl Ha npubope Fi-
sher-Johns. KoHTpoJib 3a X0,0M peaKLMi ¥ YUCTO-
TOU CUHTE3UPOBaHHbIX COEJUHEHUU OCYIECTBJIEH
MeTozoM TCX Ha mutactuHax Silufol UV-254 B cucre-
me CHCl,-MeOH, 10:2.

CnekTpa/ibHbIE XapaKTEPUCTUKHU COeJUHEHUS 6
COOTBETCTBYIOT JINTepaTypHbIM [17].

5-T'napasuami-1-¢penmn-1H-nupa3oa-4-kap6o-
ruapasuj (4). Cmecb 5 MMoJIb coeiMHEHUS 3 KU-
naTuau ¢ 50 Mmousb 98% ruapasuHruapara B Te-
yeHUue 40 MUH, cMecb 0CTaBJIsLIU Ha 12 4 pu 20°C,
BbINABIIMH 0CaZlOK OTPUJIBTPOBLIBAIN U OYHLIAIU
nepeKpUCTa/JIN3aL el U3 aleTOHUTpHUIIa. Beixos -
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Puc. OcHoBHbIe KOppensALUmMn N OTHECEHNS CUrHanNoB (M.4.)
B cnektpax 'H n *C coeauHeHus 5.

50%. T. ma. - 148-150°C. UK-cnekTp, v, cMml: 3370,
3277,3164 (NHNH,); 1658 (C=0); 1572, 1493, 1283,
925. Cnektp AMP 'H, §, M. 1.: 4,30 1. ¢ (4H, 2 NHNH,);
7,34-7,55 M (6H, 5H Ph, 1H NHNH,); 7,92 ¢ (1H, H-3);
9,54 c (1H, C(O)NHNH,). Haitineno, %: C 51,98; H 5,26;
N 36,03. C,,H,,N.O. Beruucneno, %: C 51,71; H 5,21;
N 36,19.
1-®enna-1H-nupasoa-4-kapéorugpasuf, (5).
CMechb 5 MMoJIb coefMHEHUS 4 KUIATUIU ¢ 50 MMoJIb
98% ruapasuHryipara B TeueHue 15 4, cMechb ocTas-
Js4 Ha 12 4 npu 20°C, BbinaBUIM#M 0cafioK OTOUJIb-
TpOBbIBaJIY, NpoMbiBaiu 10 mu1 H,0, BeicymivMBa/iy B
BaKyyM-3KCHUKaTOpe Ha/Jl MeHTaokcuaoM dpocdopa u
OYHIl[a/IY [lepeKpUcTaLIn3anuel u3 6eHsoJa. Boi-
xo1 - 30%. T. 1. - 175-178°C. Cnektp AMP 'H, §, m. f1.:
4,23 1. ¢ (2H, NHNH,); 7,32-7,82 m (5H, Ph); 8,07 ¢
(1H, H-3); 8,86 c (1H, H-5); 9,69 c (1H, NHNH,). CnexTp
AMP 13C, §, M. 1.: 118.97 (C-4 mupason); 119,08, 126,94,
129,69, 139,77 (C Ph); 128,69 (C-5 nupasoun); 140,48
(C-3 mupasou); 161,88 (C=0). Haitgeno, %: C 59,66;
H 5,03; N 27,40. C,,H,,N,O. Beruucsneno, %: C 59,38;
H 4,99; N 27,43.
5-AMuHO-1-¢penwi-1H-nupa30/1-4-Kapooruza-
pa3uz (6). CMecb 5 MMOJIb COeTUHEHUS 2 KUTISTUIN
¢ 50 mmosb 98% ruapasuHryApaTa B TeueHue 3 4,
cMecCb 0CTaBJIs/IM Ha 12 4 npu 20°C, BhinaBIMi oca-
Jok duabTpoBasy, npoMbiBaiu 10 ma H,0, cymunan
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B BaKyyM-3KCHKaTOpe HaJi TeHTaokcuaoM pocdopa
Y OYMIN/IM IEPEKPUCTALIIM3ALMEN U3 alleTOHUTPU-
Ja. Beixog - 62%. T. ma. - 185-186°C (T. na. - 186-
187°C [16], 183°C [17], 183-184°C [18]). 3T0 ke co-
eJIMHEHHUeE C BbIXOZ0M 56% OBLJIO MOJYYEHO KUIIS-
YyeHHeM 5 MMoJIb UpasoJsioTpruasruHa 1 ¢ 5 mi 98%
rUJpa3uHry/ipara B TedeHue 30 MuH.

JlutepaTtypa

B0 ONS R LN

BbiBOAbI

HccnenoBaHo B3auMogeicTBue 1-beHu-5-xop-
1H-nupasosn-4-kapbokcamuza u ero N-popMuibHOro
aHaJIora ¢ rujipasuHruzparoM. [Ipu aToM 06pasyroT-
csa 1-¢enunsn-1H-nupaszon-4-kapboruipasuj, U 5-aMmu-
Ho-1-peHusn-1H-nupazo-4-kapboruapasui COOTBET-
CTBEHHO.

Khytova B. M., Klyuchko S. V., Gurenko A. O. et al. Khimija geterociklicheskikh soedinemijj — Chem. Heterocycl. compd., 2013, No.6, pp.987-998.
Vovk M. V., Bratenko M. K., Chornous V. A. 4-Funkcionalizirovannye pirazoly (4-functionalized pyrazoles), Chernovcy, Prut, 2008, 278 p.
Bezuglyj P. 0. Farmacevticheskaja khimija - Pharmaceutical chemistry, Vinnica, Novaja kniga, 2006, 315 p.

Hall A, Billinton A., Bristow A. K. et al. Bioorg. Med. Chem. Lett., 2008, Vol. 18, pp.4027-4032.

Rapposelli S., Lapucci A.,, Minutolo F. et al. IL Farmaco, 2004, Vol. 59, pp.25-31.

Varnes J. G., Wacker D. A, Jacobson 1. C. et al. Bioorg. Med. Chem. Lett., 2007, Vol. 17, pp.6481-6488.

Bekhit A. A.,, Ashour H. M., Abdel Ghany Y. S. et al. Eur. J. Med. Chem., 2008, Vol. 43, pp.456-463.

Padmaja A., Payani T., Reddy G. D., Padmavathi V. Eur. J. Med. Chem., 2009, Vol. 44, pp.4557-4566.

Ragavan R. V., Vijayakumar V., Kumari N. S. Eur. ]. Med. Chem., 2010, Vol. 45, pp.1173-1180.

0. Riyadh S. M, Farghaly T. A., Abdallah M. A. et al. Eur. J. Med. Chem., 2010, Vol. 45, pp.1042-1050.

11. El-borai M. A., Rizk H. F,, Abd-Aal M. F.,, El-Deeb 1. Y. Eur. ]. Med. Chem., 2012, Vol. 48. pp.92-96.
12. Vujasinovic I, Paravic-Radicevic A., Mlinaric-Majerski K. et al. Bioorg. Med. Chem., 2012, Vol. 20, pp.2101-2110.

13. Staudinger H., Kupfer O. Chem. Ber., 1911, Bd. 44, pp.2197-2212.

14. Hernandez P., Cabrera M., Lavaggi M. L. et al. Bioorg. Med. Chem., 2012, Vol. 20, pp.2158-2171.
15. Hernandez P., Rojas R., Gilman R. H. et al. Eur. J. Med. Chem., 2013, Vol. 59, pp.64-74.

16. Dornow A., Hinz E. Chem. Ber., 1958, Bd. 91, pp.1834-1840.

17. Wamhoff H., Ertas M., Atta S. M. S. Liebigs Ann. Chem., 1985, No.9, pp.1910-1916.
18. LiJ.-F, Zhu Y.-Q., Wang X,, Yang H.-Z. ]. Heterocycl. Chem., 2007, Vol. 44, pp.749-755.
19. Khytova B. M., Klyuchko S. V., Gurenko A. 0., Vasilenko A. N, Balja A.G., Rusanov Eh. B., Brovarets V. S. Khimija geterociklicheskikh soedinemijj - Chem.

Heterocycl. compd., 2012, No.8, pp.1344-1355.

Hagiina go pegaxkuii 13.09.2013 p.

59



