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Cunres 4(5)-HuTpONMMNIA230/12 — YI00HOT0 CHHTOHA
JJISl CeJIEKTUBHOTO MOJIyYeHHsl IUHUTPOUMHUIA30/10B

Pabora BeinosHeHa npu puHaHCOBOW Moaaepxkke DoHIa COnSHCTBHS Pa3BUTHIO
MaJbIX (OpM NPEANPHUATHII B HAYyYHO-TEXHHIECKOU cdepe
(ITporpamma «Y4acTHUK MOJIOZIEKHOI'O HAYYHO-MHHOBALIMOHHOTO KOHKypcay («Y.M.H.M.K.»)).

Hzyuen npoyecc numposanus umudazona u 4(5)-numpoumuoaszona ¢ ucnonb3o6a-
HuemM 8 Kawecmee Humpyruezo azewma Humpama Hampus. Onpeodenenvl YCio8us
CUHmMe3a MOHO- U OUHUMPONPOU3EOOHLIX UMUOA30IA, NPU KOMOPBLIX 00CMU2Aemcs
MAKCUMATIbHBLL 8bIXOO0 YENe8bIX NPOOYKMO8B.

KawueBble ciaoBa: Humpam Hampus, Humposauue, umuoazon, 4(5)-
Humpoumuoason,; 4,5-ounumpoumuoason; 1,4-ounumpoumudazon.

BBenenue

B nHacrosmiee BpeMsS MOHO- U JUHUTPOMMHIA30JIbI IPUBJIEKAIOT MPUCTANIb-
HOE BHHMMaHHUE HccienoBareseil Onarogaps psay LEHHBIX CBOMCTB JaHHBIX CO-
€AMHEHUI U UX NPOU3BOAHBIX. Tak, CpeIy HUX BBIABJIECHbI COEAUHEHUS, IpUMe-
HAIOLIMECS NPU JIeUeHUN MH(PEKIUOHHBIX U IPUOKOBBIX 3a00JI€BaHUH, SBIISIO-
iecs MPOMEXYTOUYHBIMU COSIMHEHHUSIMU 7Sl TToNy4deHus dQPEeKTUBHBIX Tpe-
[1apaToB, MOJABJISIIOIUX TKAHEBYIO HECOBMECTHUMOCTb IIPU MEPEcaake OpraHoB,
oOyajaronye aHTHOMOTUYECKUMH CBOWCTBaMHM, BBICTYMAIOIINE aHTHUAIIMJIETITH-
YECKUMH areHTaMH, MPUMEHSIONINECs B KauyeCTBE MECTHIMIOB, KpacuTened u
panuocencnOmmu3aTopoB [1—4]. KpoMe TOro, TMHUTPOMMHUIA3OIBI TIPOSIBIISIOT
YCTOWYIHBOCTH K TPEHHIO U CIyYalHBIM COYTApSHHSIM M 007IaJar0T JOCTaTOYHOM
B3pPBIBHON MOIIHOCTBIO, YTO JIeNaeT UX MEePCIEKTHUBHBIMH B3pPhIBUATHIMHU Bellle-
CTBaMU W IIEHHBIMUA KOMITOHEHTAMH PaKETHOTO TOIUTHBA [5—7].

Hutpoummnnazonsl, Kak NpaBUIO, MOJIYHalOT IIyTEM HUTPOBAHHUSA COOTBET-
CTBYIOIIMX MMHA30JI0B a30THOW KHCJIOTOM B Cpelie CepHOU, YKCYCHOH KUCIOT U
YKCYCHOTO aHTHUAPHUIA, TPUYEeM MOHOHHUTPOUMHIA30J MOJIyYarOT MPU MOBBILICH-
HBIX Temneparypax (75—125)°C [8, 9], Torna kak AMHUTPOUMHIA30JIBI 00pa3yOT-
Csl MpEeUMYLIECTBEHHO INpu Oonee HM3KUX Temmeparypax (0-25)°C [10-14].
B nurepaType npUCyTCTBYIOT CBEIEHUS O MOSY4YEHUH 4,5-AUHUTPOUMUIA30IA U3
COOTBETCTBYIOIINX TAIOT€H3aMEIIeHHBIX IMHUa30J10B [ 15].

OpHako BBILIENIEPEUUCIICHHBIE METO/IbI CHHTE3a HUTPOMMHIA30JI0B BO MHO-
TUX CIy4YasX OTIMYAIOTCS MHOTOCTaJMIHOCTBIO Tpollecca HUTPOBaHUS, BBICO-
KOW KOPPO3MOHHOW aKTHBHOCTBIO PEAKIIMOHHOMN CpEJbl, YTO B KOHEYHOM HUTOTE
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JeTacT X HeyZOOHBIMH B NperapaTHBHON MpakTHKe. CeIeKTUBHOE MOTyIeHHUE
HUTPOUMMJIA30JI0B, NIPEJIaraéMoe B JaHHOM paboTe, OCHOBBIBAETCS HA METOJE
IPSIMOIO HUTPOBAHUS C MCIIOJIB30BAHUEM TaKOIO JOCTYIIHOTO PeareHra, Kak
HUTPAT HATPHSL.

BKCHepHMeHTaﬂBHaﬂ 4acTb

Memoouxa cunmesa 4(5)-numpoumudazona (2). B kondy, cHaOKeHHYIO Me-
LIaJKol U TepMoMeTpom, 3arpyxatoT 10,4 r (0,15 monp) umunazona (1) u 66,3 r
(0,68 Momb) 92%-HON cepHOI KHCIOTHI. PeaknmMOHHYI0 CMECh HarpeBaroT [0
145°C npu mMoCTOSIHHOM TiepeMemuBaHum. 3areM npuckinaoT 29,4 T (0,05 Moib)
HHUTpaTa HATpUs, HE JOIyCKas MeperpeBa CMECH, U CHHTE3 BEIyT B TCUCHHE 6 U
MIpU TIEpEMEIINBAHUY U TOJICPKAaHUU TIOCTOSIHHOW TemmepaTypbl. [locie okoH-
YaHUS PeaKLUM IPOBOAAT HeUTpanuzauio 25%-HbIM PacTBOPOM BOJHOIO aMMHU-
aka 70 pH 10 npu oxnaxnennu 1o 5—10°C. Ilpu 3ToM HabmogaeTcs BbIaAcHHE
ocanka 4(5)-aurpoumunazona (2), KOTOPBIH OT(QHIBTPOBBIBAIOT M CYIIAT METO-
JoM Jiodrimzaiuu B TeueHue 16 9 npu —52°C u nasnenun 0,27 mbap 1o mocto-
stTHHOM Macchl. [lomydeHHslil mpoAyKT (2) mpeacTaBisieT co00i Oelblil MOPOIIOK.
Boixon menesoro Hutpoumupasona (2) cocrasmser 12,7 r (75%). T. mu
306—-310°C (sut. 308-310°C [8]). SIMP 'H: § 7,84 (s, 1H), & 8,32 (s, 1H). AMP
BC: 8§ 119,10, § 135,92, § 147,56. UK (v, em'): 1380, 1558 (-C-NO,). DremenT-
veii aHamms C3H3N3Os: Beramcnmeno: C, 31,77; H, 2,82, N, 37,22; O, 28,17,
Haiineno: C, 31,86; H, 2,65; N, 37,17, O, 28,32.

Memoouka cunmesa 4,5-ounumpoumudazona (3). B kpyriomoHHyto konoy,
CHAOKEHHYIO MEIIaKOH U TepMomeTpoM, 3arpyxkatot 10,0 r (0,09 momns) 4(5)-
HuTponmugazona (2) u 89,0 r (0,91 mons) 89%-Hoit cepHoil kucnoTsl. [Ipu mo-
CTOSHHOM IepeMEIINBAaHUK TEMICpPAaTypy DPEaKIMOHHOM CMECH IOBOMSAT [0
120°C, mocne yero no6aristor 15,7 r (0,18 Moib) HUTpaTa HaTpus. PeakuoH-
HYI0 Maccy BBIAEPXKUBAIOT IPU YKa3aHHBIX YCIOBHUSAX B TeueHHe 4 4, 10 3aBep-
[ICHUH PEaKIUU CMECh BBUIMBAIOT B CTAKaH CO JIBAOM, TOOABISIFOT BOXHBIN pac-
TBOp OwkapOoHata Hatpus no pH 2. 3ateM mpoBOmAT SKCTpakiuio 4,5-
JUHUTpOUMHUAa30na (3) ATUIALETaTOM, DKCTPAKT YIapUBAIOT C IMOJy4YEHUEM
KPHUCTAJUIOB KENTOro LBETa IeNIEBOr0 coeAnHeHus (3), KOTOpHIH CyliaT MeTo-
oM nuopmnm3anmy npu —52°C u nasinenuu 0,27 mbap 1o mocTosiHHOTO Beca.
Brixox 4,5-nmunurpoumuaasona (3) cocrasnset 2,8 T (20%). T. . 169-170°C
(mut. 166-169°C [9]). IMP 'H: § 8,00 (s, 1H), § 13,26 (s, 1H). AMP 3C: §
119,09, 6 135,92, 6 147,56 (criekTpalibHbIE XapaKTEPUCTHKU COTIIACYIOTCS C JIU-
TepaTypHbIME HarHBIME). UK (v, cM!): 846 (—C-NOy).

Memoouxa cunmes 1,4-ounumpoumuoasona (4). B xkpyriogoHaywo komody,
CHaOXXECHHYI0 MAarHUTHOM MeIIallkoil W TepMoMeTpoM, 3arpyxanr 13,0 T
(0,13 momnp) cepnoit kuciotel U 16,0 T (0,26 MOJB) YKCYCHOW KHCIOTHI, 3aTEM
npuceinat 5,0 r (0,04 monb) 4(5)-aHuTpouMuaasona (2) U nepeMeInBaioT pe-
aKIIMOHHYI0 Maccy A0 OOpa30oBaHUS CYCHECH3WH, IOCJIE YET0 PEaKIHOHHYIO
cMmech oxnaxaaroT o 20°C, nobGaeistor k Hed 7,5 T (0,08 Monp) HHTpara
HaTpus, He JOMycKas pa3orpeBaHus cmecu cpbiiie 45°C, u Harpesaot 1o 50°C.
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PeakimonHyio cMech BBIICPKUBAIOT B TEUCHHUE 3 U NMPU JaHHOW TeMIepaType u
MTOCTOSIHHOM TIepeMeInBanuy. [loce 3Toro peakMoHHYI0 Maccy pa30aBIsIOT
XOJIOZHOU BOJIOW M MPOBOISAT SKCTPAKIHIO 1,2-TUXIOPITAHOM. DKCTPAKT yIa-
PHUBAIOT C TIOJMYy4YEHHEM O€JbIX WTOJIbYaThIX KpUCTALIOB mpoaykra (4). Iomy-
YeHHOE coeMHeHMe (4) cymaT MeTo oM JIHOpHIn3auu npu —52°C U JaBICHUN
0,27 mbap no nocrosiHHOTO Beca. Berxoy cocrasisiet 2 T (32%). T. mr. 90-91°C
(mut. 90°C [12]). SIMP 'H: § 7,65 (s, 1H), § 8,32 (s, 1H). SIMP 3C: § 119,03,
0 135,87, & 147,56 (criekTpalibHbIE XapaKTEPUCTHKU COTIIACYIOTCS C JIUTEPATyp-
HeiMu 1aHEeIME). MK (v, eM'): 1232 (-N-NO,), 849 (-C-NO»).

Cnextpsl SIMP CcHHTE3MpPOBAaHHBIX COEAUHEHHN 2—4 pErHCTPUpPOBAIM Ha
npubope «Avance-300» (Bruker) B pactBopax IMCO-ds (300 MTI'm).

HK-cniekTpbl ObuTH TIOTy4eHbI Ha criekTpoMmerpe Thermo Electron Company
«Nicolet 6700» ¢ npuctaskoit «Smart Orbit adapter».

Temmeparypy 1utaBneHus onpesensuin Ha npudope «Melting Point M-560»
¢upmbl Buchi B OTKpBITOM Kamuuispe.

OneMmeHTHBIA aHanu3 mpoBoauiics Ha aHanuzatope «CHNS-O EuroEA-
3000» ¢ nmporpamMmMubiM obecnieueHuem Callidus 5.1.

Pe3yabTaThl 1 NX 00CyKAeHHE

B Hacrosiieit paboTe Mbl U3YYHIIH BIUSHUE BPEMEHH PEaKIMd HUTPOBAHUSI
COOTBETCTBYIOIINX MMUIa30J0B (1, 2), TeMIepaTypHBIX yCIOBUI MPOBEICHUS
peaKHHﬁ 1 KOJIMYECTBA HUTPYIOLICTO aréHTa Ha BBIXOJ LEJICBbIX MOHO- U OU-
HUTPOUMHIA30JI0B (2—4):

_ HSO,
ON
120°C
N
/ \ H,S0, NaNO. NaNO, (3)
145 °C ON
N

H N
H,S0,, CH;COOH
M o e /\
50°C
|

(O]

IIpu cuntesze 4(5)-HuTpoumugasona (2) TeMneparypa peakLUOHHON cMmecu
BapbHupoBanach B mpenenax 100—160°C (puc. 1). M3 npencraBneHHBIX Ha puc. |
JIAHHBIX BUIHO, YTO HAWOOJBIIHMKA BBIXOJ MPOAYKTa (2) HAOIIOAACTCS B TEMIIE-
parypaoM unrepsaie 140-160°C. IIpu nanpHeiieM pa3orpeBaHUU CMECHU IIPO-
HCXOJMT HEOOJBIIOE YMEHBIICHUE BHIXOa HUTPOUMHUAa30ia (2), 94T0, BO3MOXK-
HO, CBSI3aHO C MPOTEKAaHHEM OKHCIHUTENBHBIX MPOIECCOB B CBSI3M C BHICOKUMHU
TeMIIEpaTypaMyd U MNOBBIMICHHBIMH KOHUCHTPAUUAMHU IMPUMCHACMbBIX KHCIIOT.
Kpome Toro, nmpu mpoBelieHHUH CHHTE30B IO MOMy4YeHHIO 4(5)-HuTporuMHuaa3oa
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(2) BappHpoBasioCh BpeMs MPOTEeKaHUs peaknuu. [IpencraBneHHble Ha pHC. 2
JaHHbBIE TIOKa3bIBAIOT, YTO HAMOONBIIHNH BBIXOJ LEJICBOTO HUTpOMMHIa3oina (2)
HaOIr01aeTCsl IPU BBIIEPIKKE PEaKLIMOHHON Macchl B TedeHue 6 4. Ilpu Heco-
OIIOCHUH JAHHOTO YCJIOBHS, a MMEHHO IIPU YBEJIMYCHHUH BPEMEHH CHHTE3a,
BBIXOJ] LIEJIEBOr0 NPOAYKTa MAJacT, YTO CBS3aHO C INPOTEKAHHEM OKHCIIUTEIb-
HBIX IPOLECCOB, NPUBOASALINX K 00pa30oBaHUIO MOOOUHBIX MPOJYKTOB HEyCTa-
HOBJIEHHOTO CTPOEHHS.

Buixod, 80 Barvod, 8o
% %
60
60
40
20 w0
0 20 + . : s
20 120 160 200 5 4 5 s
Temnepamypa, °C Bpemn, 4
Puc. 1. Bnusinue TemnepaTypbl peakuuu Puc. 2. BnusiHue BpeMeHU BBIIEPKKU
Ha BbIX0J] 4(5)-HUTponMHIa30ma (2) PEAKIMOHHON CMECH Ha BBIXOJ

4(5)-aurponmMuaasona (2)

Ha cnemytomenm atame ucciaeoBaHNsI HAMU OblUTa IIPOBE/ICHA CEPUsl IKCIICPH-
MEHTOB I10 U3y9IEHHIO BIMSHUS KOJIMYECTBA JOOABISIEMOT0 HUTPYIOIIETO areHTa ’
Boabl (puc. 3, 4) Ha BeIX0A LeseBoro uMuaazona (2). Tak, yBennueHue Koiuye-
CTBa JOOABISIEMOr0 HUTPYIOIIETO areHTa — HUTpaTa HaTpus — IPUBOJIUT K 3aMeT-
HOMY POCTY BBIXO/Ia LIEJICBOTO TeTepOUMKIIa (2), TOCTHTas MaKCUMyMa IpH JBY-
KpaTHOM H30BITKE COJM HATPUS B HUCCIEAyEeMBIX ycioBHAX (puc. 3). [lpm mams-
HellleM yBeIMYeHUH KOJIMYEeCTBa HUTPYIOIIEr0 peareHTa BbIX0 HUTPOUMHIA30-
na (2) He3HAYUTENBPHO YMEHBIIIACTCS, YTO OOBSICHIETCS YBEIMUCHUEM HHTCHCHB-
HOCTH TPOTEKAHUs MOOOYHBIX OKHCIHTEIBHBIX IIPOIIECCOB. AHAJOTUYHO Ha
pHC. 4, ONUCHIBAIOIIEM BIUSHUEC KOJMIESCTBA BOIBI HA BBIXOI MPOIYKTA (2), IpH-
CYTCTBYET TOYKa 3KCTPEMyMa, COOTBETCTBYIOIIas HaubOoibieMy Bbixony 4(5)-
HUTponMuazona (2). [Ipu yBenmmdeHnn conmep>kaHus BOIBI B CHCTEME B KOJNHYE-
CTBe, MpeBbllaiomeM 4,8 MoJb, HaOMOAAeTCS PE3KOe YMEHbIIEHHE BBIX0/a, YTO
CBSI3aHO C TIOHIDKEHHEM KOHIIEHTPAIUK CEPHOM KUCIIOTHI.

Buixod, 14 Beixoo, 28
23
12
18
10 1
8 + T T ] & T T !
05 15 25 35 0,1 015 02 025 0,3
HyMuoason/sumpam, Mols/MoTs Huudazon/eoda, moas/mone
Puc. 3. BausitHue MOJIBHOTO COOTHOIIIE- Puc. 4. BiustHue MOJIBHOTO COOTHOIIIEHUS
Hus umuzaason / NaNO; Ha Beixon 4(5)- MMHIa3071 / BOJIa HA BBIXOJ MPOAyKTa (2)

HUTpouMHIa3oia (2)
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[Tpu moydenun coeauaenus (3) BpeMs CHHTE3a BapbHPOBATIOCH OT 2 110 7 4
(puc. 5), oTKyzna BHIHO, 9YTO HauOOJee MOIXOIIIINM BPEeMEHEM BBIICPIKKU SIB-
nsiercs 4 4. JlaHHbIe pUC. 5 CBUIETENBCTBYIOT O TOM, YTO YBEIHMYEHHE BPEMEHHU
MIPOBENCHHST PEAKINH MPUBOIUT K 3aMETHOMY IMAACHHUIO BBIXOJA COCTMHEHIS
(3), 94TO, OYECBHIHO, CBA3AHO C MPOTCKAHUEM ITOOOYHBIX IIPOLECCOB OKHUCICHHUS.
B xone nanpHeHIIMX HMccieqOBaHUM NaHHOW peakuuu B nuanasone 110-150°C
MBI ITOKa3aJIy, YTO HAWITy4dIlIne BIXoAabl nocturarotes npu 120°C (puc. 6). Ipo-
BEJICHHE peaklluu Mpu Temrieparypax cBeime 120°C HenenecooOpa3HoO, Tak Kak
9TO MPHUBOJUT K PE3KOMY CHIKEHMIO BBIXOJa LeJIeBOro npoxaykra (3) 3a cuer
MIPEUMYIIECTBEHHOTO 00pa30BaHMsI IPOAYKTOB OKUCIICHUSI.

Buixod, 20 Boixvo, 16
o, 0/
% 16 ‘ 12
12 s
8
4
4
o+ r r \
0+ T T T 1 100 120 140 160

Temmepamypa cunmesda, °C
Bpena cunmesd, 4

Puc. 5. 3aBucuMocCTh BhIXOAA Puc. 6. 3aBucumMocTh BBIXO1a
4,5-muHnTponmunasona (3) 4,5-muHuTpouMmuaasona (3)
oT Bpeme}m CUHTE3a oT TeMl'[epaTypr CUHTE3a

Kpome Toro, HaMmu mpoBezneHa cepusi 3KCIIEPUMEHTOB 10 U3YYEHHUIO BIIUSHUA
KOJIYECTBA HUTPYIOIIEr0 areHTa — HuTpara Harpus (puc. 7). Kak BumHO M3
puc. 7, BIUsSHAE MOJBHOTO KojwmdecTBa HuTpaTta Hatpus (0,13—-0,18 monb) HOCHT
YEeTKO BBIPOKEHHBINM JIMHEHHBIH xXapakrep (koadduiment koppemsiuuu 0,98) c
JocTikeHneM Makcumyma npu 0,18 monbs. CxaukooOpasHoe NajieHHe BBIXOJA
4,5-muanTponmMuazona (3) HaOMOJaeTCs TIPH TATBHEHIIIEM YBEIIMYCHUN MOJTh-
HOTO KOJIMYECTBA HUTpATa HATPHs, YTO BBI3BAHO YBEJIMYEHHEM KOHLIEHTpALUU
OKHCITUTENIFHBIX PEAareHTOB, 00Pa3yIOIUXCs in Sifi, YTO IPUBOAUT K IIPEBATIMPY-
IOIIEMY IPOTEKAaHHUIO OKHMCIUTENBHBIX MPOIEeccoB. M3 mpeacTaBiIeHHbIX JTaHHBIX
BUJIHO, 4TO Ha BceX rpadukax (puc. 1-7) IpuCyTCTBYET TOUKa SKCTpEMyMa.

Boixod,

16
%
14
12
10
8

0,‘].2 0,‘[4 D,II.G 0,.18 0,.2 O,In 0,.34
Feudazon/mumpan aespus, wowls03b

Puc. 7. 3aBucumocts BeIxona 4,5-muHUTpONMHUIa30ma (3)
OT KOJIMYECTBA HUTPYIOIIETO areHra
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Pesromupyst BbIIIIECKa3aHHOE, OTMETHM, YTO BBIXOJ IICNIEBBIX MPOJYKTOB
(2—4) geTko 3aBHCHT OT TEMIIEPATYPHl PEAKIITMOHHOMN CpEibl, BpDEMEHH PEaKilnu
Y KOJIMYECTBA HUTPYIOUIEro peareHTta. [IpennoxeHHbIi MeTo] MoJIyuYeHUs] HUT-
pouMuIa30710B (2—4) AenaeT NPHUBICKATEIbHEIM UX IPUMECHEHHE B IIpeNapaTuB-
HOU MpaKTHKE 3a CUYeT 3HAUYNTEIHHOTO YIPOILICHUS CHHTE3a OJaromaps Celek-
TUBHOCTH MOAOOpPAaHHBIX YCIOBHH.

3aki10ueHne

B cratee mpencraBnensl MeToAbl cuHTe3a 4(5)-HuTpommmazona (2), 4,5-
muHATpoMuaaszona (3) u 1,4-nuHuTponMuga3ona (4), OCHOBaHHBIE HA TOM, YTO
HUTPOBAHHE COOTBETCTBYIOMMX MMHa30J0B (1, 2) BeayT HUTPATOM HATPHS B
CEPHOKHUCIIOM M YKCYCHO-KHCIIOM PacTBOpE COOTBETCTBEHHO. BBISBIEHBI 3aKO-
HOMEPHOCTH TIpoliecca HUTPOBaHUs Tpu moiydeHnn 4(5)-HuTponmugazona (2)
u 4,5-muantpoumuaazona (3). IloarBepaeHa BO3MOKHOCTh HCHOIB30BaHUS
HUTpaTa HATPUs B KA4eCTBE HUTPYIOIIETO areHTa JJisi CHHTe3a MOHO- M JUHUT-
POIIPOU3BOAHBIX IMHUIA301A.

Asmopul svipadicarom 6nazooaprocme A.A. bakubaesy, 0-py xum. Hayk, eedyujemy Hayy-
HOMY COMPYOHUKY 1a60pamopuu OpeaHuyecko2o curmesa Hayunoz2o ynpasnenus TV, 3a
YEHHbLe 3aMeUaAHUs.
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Synthesis of 4(5)-nitroimidazole — the convenient synthon
for the selective production of dinitroimidazoles

The results of investigation of imidazole and its derivative 4(5)-nitroimidazole nitration
by sodium nitrate as nitration agent are represented. The conditions for selective preparation
of 4(5)-nitroimidazole, 4,5- and 1,4-dinitroimidazole are determined. Reactions of nitration
were carried out with sulfuric acid solution in the case synthesis of mononitroimidazole and
4,5-dinitroimidazole, while acetate solution was used for synthesis the 1,4-dinitroimidazole.
In this paper sodium nitrate is proposed for the first time as a nitration reagent to obtain the
dinitroimidazoles. This makes the method more technological as compared with the known
methods of nitration of imidazoles using concentrated nitric acid and acetic anhydride.

It was determined that synthesis of 4(5)-nitroimidazole and 4,5-dinitroimidazole occurs
advantageously at high temperatures (100-160°C), while the obtaining of 1,4-
dinitroimidazole occurs at a temperature near 50°C. The influence of the reaction time of
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imidazoles nitration, the temperature conditions of the reaction and the amount of nitrating
agent on yield of base mono- and dinitroimidazoles were investigated. Optimal conditions of
nitration processes to corresponding nitroimidazole maximum yield were determined. The
graphs of dependence of yields the base products from conditions are constructed. It was
founded that the dependence of the yield of 4,5-dinitroimidazole from amount of sodium ni-
trate in certain interval of the graph has pronounced linear character. Deviation from opti-
mal conditions leads to decreasing of main product yield which induced by oxidative process-
es to produce different substances with unascertained structure. Synthetic methods proposed
in the present work does not require special additional equipment, simply reproduce in pre-
parative practice and are characterized by good selectivity.

In the experimental part of this paper the detailed methods of synthesis of 4(5)-
nitroimidazole, 4,5- dinitroimidazole and 1,4-dinitroimidazole are described. The character-
istics of the synthesized compounds reported in the experimental part have agreement with
literature data.

The resulting products were identified by physical-chemical methods such as IR-
spectroscopy, NMR-spectroscopy, elemental analysis, melting point measurement. The effect
of temperature conditions, the time of the reaction, the amount of added components to yield
the appropriate mono- and dinitroimidazoles were studied.

Preparative methods of synthesis of nitroimidazoles suggested in this work can be used to
develop technologies for their production, which are attractive for a potential industrial part-
ner. Moreover, designed methods C- and N-nitration of imidazoles can be used for obtaining
another nitroderivatives diazaheterocycles.

Keywords:  sodium  nitrat;  nitration;,  imidazole;  4(5)-nitroimidazole;,  4,5-
dinitroimidazole; 1,4- dinitroimidazole.
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