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Cpenn OUOIOTHYECKH aKTUBHBIX COCIMHEHMH, HEe-
COMHEHHO, BaXHO€ MECTO 3aHHMAIOT a30TCOAepXka-
e reteporukiibl [1]. OcoOblil MHTEpeC BBI3BIBAIOT
LUKIMYECKHE MOYEBUHBI [2, 3], cpeau KOTOPBIX IIH-
POKUM CHEKTPOM OHOJIOTHYECKOW aKTHBHOCTH BBI-
JIEJISIIOTCSL TIPOU3BOAHBIE UMUIA30IUINH-2-0Ha. Tak,
(hparmMeHT UMUIA30TUINH-2-0HA BXOIUT B CTPYKTYpPY
AHTUOMOTHKOB a3JIOIMIINHA U ME3JIOUWUINHA [4, 5],
AHTUTHIICPTEH3UBHOTO TIperapara uMmuganpuia [6],
HeliponenTuka ceprungona [7]. Takke mpou3BoaHbIE
MMUIA30JIMINH-2-0Ha OOJIaZ]af0T TPOTHUBOOITYXOJIe-
Bo#t [8—10], anTuneitmmanuosnoit [11, 12], nmpotuso-
MHKPOOHOH [13] aKTHBHOCTBIO, MOTYT OBITH HUCITOJh-
30BaHbl JUIs JicueHUs Ooyie3Hu Adnbireiimepa [14],
SIBJISTIOTCSI HHTHONTOpaMu mpoteassl BUY-1 [15], an-
taronrctamu perentopos S-HT2C [16] u CCRS [17].

CymiecTByeT JOCTaTOYHO MHOTO METOIOB CHHTE3a
3aMEIICHHBIX MPOU3BOAHBIX WMMJIA30IUINH-2-0Ha,
KOTOPBIC YCIOBHO MOXKHO Pa3ZeNIuTh Ha (QPyHKIIMOHA-
JIU3aIMI0 TOTOBOTO MMUJIA30JUIMHA U ITUKIIU3AIIAIO0
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AlMKJIMYECKUX IPEIIEeCTBeHHUKOB. CHHTE3 HMHU-
Na30JIMANH-2-0HOB M3 LHUKIWYECKHX IPEKypCOpPOB
[18, 19] saBnseTca MeHee pacHpOCTPaHEHHBIM, MO-
CKOJIbKY HMMEET psAJ OTrpaHMYCHHI: MHOTOCTaIHH-
HOCTb, HM3KHH BBIXOA TPOAYKTa M OTCYTCTBHE
BO3MOJKHOCTH TOJIYy4aTh OONBIINE PAIBI, YTO B Aalb-
HeHIIeM 3aTpyAHUT TOWCK MOTEHIMATbHO OHOIOTH-
YeCKM aKTUBHBIX coeAnHeHul. [ukmm3anus arukmm-
YECKUX MCXOOHBIX COECAMHEHHUH SIBISAETCSI OCHOBHBIM
ITOIXO/IOM K CHHTE3y HMUIA30JIMINH-2-0HOB [20-22].
K mnpeumymiecTBam 3TOro moaxoma MOXKHO OTHe-
CTH OTCYTCTBHE HEOOXOJMMOCTH CHHTE3a MCXOTHBIX
LUKINYECKUX COEOUHEHUH, YTO YMEHBIIAET KOINYe-
CTBO CTaJuM, 3HAYUTENHHO YIPOIIAETCSA BBEICHUE
3aMeCTHTEeNed B HMMHUAA30JUANHOHOBBIA (pparMeHt.
Henmocratkom BTOpOro momxoia SIBISETCS HEOOXO-
JUMOCTh HCIIOJIb30BAaHUSl TOPOTOCTOSIIIUX W TPY/A-
HOJOCTYIHBIX KaTanu3atopoB. [losTtomy paspaboTka
HOBBIX METOZIOB CHHTE€3a NPOU3BOJHBIX MMHUAA30IIH-
JIMH-2-0Ha SIBJISIETCS aKTyaJlbHOU 3a1a4uei.
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Panee B Hameil maboparopuu ObLT pa3paboTaH
MIPOCTOM METO/ CHHTE3a 3aMENIEHHBIX WMUIa30II1-
IUH-2-OHOB HAa OCHOBE KHCIIOTHO-KaTaTU3upyeMOi
peakuuu 1-(2,2-TUMETOKCHU3TUI)MOUYEBHUH C apoMa-
TUYECKUMH U TeTEPONUKIMYECKUMH HYKJICOPHIaMH
[23]. Hacrosmas pabota IMOCBSIICHA PACIIUPEHHUIO
IpaHMIL 3TOr0 METOAA, YTO TO3BOJHT MOMy4aTh HEH3-
BECTHBIE paHee MPOU3BOHBIC HMHIA30IHIUH-2-0Ha.

CuHTe3 UCXOMHBIX aneralneil 1 oCcyIecTBIsuICs 1Mo
paHee ONMMCAaHHOMY MeTomy [23], 3aKIrodaroImemMycs
BO B3aWMOJACHCTBUM 2,2-THUMETOKCUATaH-1-aMuHA U
2,2-npuMeToKcH-N-MeTHIIITaH- | -aMHHa ¢ M301IMaHaTa-
mu B 6enzone (cxema 1). B kauectBe C-HyKiieopmioB
ObUTH BBIOpaHBI apOMATHUYECKHE M TeTePOLUKIINYe-
CKHE HYKJICO(HIIBI, MPOSABISIONNE (hapMaKoIOoTHie-
CKYIO aKTHUBHOCTb.

Bsaumopneiicteue anerans 1, comepxariero Hag-
THIBHBIA PparmenT, ¢ 2H-1,3-0eH301HOKCOII-5-0JI0M,
W3BECTHBIM CBOEH aHTHMOKCUIAHTHOW aKTUBHOCTHIO
[24], npuBeno k 00pa30BaHUIO HOBOTO MTPOU3BOIHOTO
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MMHJA30IHIMH-2-0Ha 2a. DeHa3oH, o0Iagaroniuit
aHAJBTCTHUECKON aKTHBHOCTBIO, TaKXe BCTYIAeT B
PEakIuIo C aneraiseM ¢ o0pa3oBaHHEM IMPOAYKTa 20.
AHAaJIOTUYHO, B 3TUX IKCIIEPUMEHTAIBHBIX YCIOBHSIX,
OBLTM CHHTE3WPOBAaHB UMUAA30JIUINH-2-0HEI 2B, T.

Peakuu aneraneit 1, conepxxamux ase NH-rpyn-
b1, ¢ C-HyKIIeo(HITaMU OCYIIECTBISIFOTCS aHAJIOTHY-
HO. 4-I'uapokcu-6-mMetuii-2 H-nupaH-2-0H, BXOISIINI
B COCTaB aHTHMOMOTHKAa MUKCONIMPOHMHA [25], pearu-
pyeT c¢ aretaieM, ¢ o0pa3oBaHHEM TE€TEPOIMKIA 2.
Ha ocnoBe 4-ruapoxcu-1-mernnxunonun-2(1H)-ona,
00J1a1a101IeTO MPOTHBOTYOEPKYIIE3HOM aKTUBHOCTHIO
[26], 6110 TIOy4YeHO coeanHeHue 2e. CleayeT oTMe-
TUTb, YTO B peakuusx ¢ 1-(2,2-TuMEeTOKCUITUI)MO-
YeBUHAMHA
MCTIOJIB3YETCs B KA4eCTBE HyKJIeo(uIa BIIEpPBbIE.

4-ruppoxcu- 1 -metmnxuaonus-2(1 H)-on

CocTaB W CTpOEHHE TOITYYEHHBIX COEIMHEHUH
MOATBEPXKACHBl NaHHMH DJEMEHTHOTO aHajn3a |
cnekrpockonuu SIMP.
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Takum 00pa3oM, B pe3yibrare MpOBEICHHOTO HC-
CJIEZIOBaHUS HAMH pa3paboTaH, TPOCTOM B pean3alinu
METOJ TOJIy4EHHUsI paHee HEN3BECTHBIX MPOU3BOIHBIX
HUMHIA30UIUH-2-0Ha, COIEPKALINX B IONOXKEHUHU 4
(bapmakoQOpHYIO TPYIY, OCHOBAHHBIA Ha KHCIOT-
HO-KaTaJu3upyeMoi peakiu 1-(2,2-1MMEeTOKCUITHI)
MOYEBHH C ApOMAaTHYECKHUMHU U I€TePOLUKINIECKUMHU
Hykieopunamu. [IperMymecTBoM NaHHOTO MOIX0AA
SIBIIIFOTCSL MCHIOJIB30BAHUE KOMMEPUYECKU JOCTYIHBIX
peareHToB, a Takke MpocToTa U 3((HEKTHBHOCTH pea-
JU3AIUH SKCIIEPUMEHTAIbHON METOAMKH.

OKCIIEPUMEHTAJIBHA S YACTD

Cnexrpsl SIMP 'H u '*C 3anucansl Ha ciekTpoMe-
tpe Bruker MSL 400 (400 u 150 MI') oTHOCHTEIEHO
CUTHAJIOB OCTATOYHBIX MPOTOHOB JEHTEPUPOBAHHOTO
AMCO. UK crekTpsl 3aperucTpupoBaHbl Ha CIEK-
Tpomerpe Bruker Tensor 27 B Tabnerkax KBr. Dne-
MEHTHBIN aHanmu3 BhIonHeH Ha npubdope Carlo Erba
EA 1108. Conepkanne XJjiopa OMpeneIeHo METOIOM
[1énurepa. Temmeparypsl MmaBjieHUs] ONPEAETICHHI B
CTEKIITHHBIX KamuIsIpax Ha nmpuoope Stuart SMP 10.

Aueranu 1 ObUTM CHHTE3HPOBAHBI 110 U3BECTHOM
meToauke [23].

O0masi MeToAUKA CHHTE3a UMHUIA30TUIUH-2-
ouoB 2. K cmecu 1.66 mmous anerainst 1 8 10 mit to-
myona mobapnsmn 1.66 mmons Hykieoduna u 0.19 r
(1.66 MMoOIb) TPUPTOPYKCYCHOM KHCIOTHI. Peakiu-
OHHYIO CMECh KHITATWIN 64 9, paCTBOPUTEINH YIAISITH
IpY MOHWKEHHOM JaBicHuHU. OCTaTOK MPOMBIBAIN
10 Mt aneToHa, MOyYEeHHBINA OCITBIA TOPOIIOK CYIIIH-
I TIPY TIOHVKEHHOM JIaBJICHUU.

4-(6-I'uppoxcudenso|d][1,3]nuokcona-5-un)-3-
MeTHII-1-(HaT-1-H1)MMUAA30IUAUH-2-0H (2a).
Brxox 0.35 r (58%), T. . 67-68°C. UK cmekrp. v,
cm: 1598, 1671, 2886, 3054, 3139. Cnekrp SIMP
'H (AMCO-d,), §, m. 1.: 2.66 ¢ (3H, CH;), 3.50-2.56
M (1H, CH,), 4.12-4.18 m (1H, CH,), 5.03-5.09 m
(1H, CH), 5.95 n (2H, CH,, 2/ 10.1 Tu), 6.53 ¢
(1H, ArH), 6.89 ¢ (1H, ArH), 7.48 n (1H, ArH, 3/,
7.4 T), 7.50-7.53 m (2H, ArH), 7.87 o (1H, ArH,
3y 7.9 T), 8.00-8.07 M (3H, ArH). Haiineno, %: C
69.83; H 5.19; N 7.80. C,;HgN,0O,. Brruncneno, %:
C 69.60; H5.01; N 7.73.

4-[1-(3-Xuopdenni)-3-MmeTHI-2-0KCOUMHUAA-
3oauauH-4-wi|-1,5-numernia-2-pennni-1,2-guru-
apo-3H-nupa3o-3-on (20). Bexox 0.25 1 (38%),
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T. . 70-72°C. UK cnektp v, cm 1: 1595, 1667, 1703,
2704. Cnexrp SIMP 'H (AMCO-dy), 8, m. n.: 2.31
¢ (3H, CHj3), 2.63 c (3H, CHjy), 3.13 ¢ (3H, CHy),
3.92-4.08 m (2H, CH,), 4.64—4.72 m (1H, CH), 7.30—
7.34 m (5H, ArH), 7.46-7.53 m (4H, ArH). Cnekrp
SIMP 3C (JIMCO-dy), 8¢, M. 1.: 11.53, 15.63, 33.46,
41.75, 50.06, 105.46, 119.73, 123.56, 124.80, 125.20,
128.14, 129.90, 136.46, 139.64, 141.65, 141.87,
153.75, 157.99, 163.90. Haiineno, %: C 63.71; H
5.48; C19.09; N 14.01. C,;H,,CIN,O,. Boruncneno,
%: C 63.55; H5.33; C18.93; N 14.12.
2,5-umeTmii-4-(3-meTuni-2-okco-1-pennimmu-
aazonuanu-4-ui)-1,2-guruapo-3 H-nupa3osn-3-oH
(2B). Beixox 0.17 r (36%), T. Tu1. 74-77°C. UK cniektp
v, em ! 1594, 1659, 1709, 2919, 3067, 3430. Cnekrp
SIMP 'H (IMCO-dy), 8, m. 1.: 2.05 ¢ (3H, CH;), 3.41
¢ (3H, CH;), 3.70-3.78 m (1H, CH,), 3.94-4.05m (1H,
CH,), 4.55-4.66 m (1H, CH), 6.97 t (1H, ArH, *Jyy
7.4Tn),7.291(2H,ArH, 3y, 7.4 ), 7.59 1 (2H, ArH,
3Jun 7.8 T). Cnekrp SIMP 3C (IMCO-d), 8¢, M.
n.: 10.50, 17.03, 41.03, 45.24, 52.53, 106.96, 120.09,
129.45, 131.36, 142.84, 152.36, 159.03, 161.73. Haii-
neHo, %: C 63.15; H 6.55; N 19.32. C,sH,gN,O,. BsI-
yucneHo, %: C 62.92; H 6.34; N 19.57.
5-Metnn-4-(3-meTHj-2-o0kco-1-¢peHnaumMu-
aazonuauH-4-ua)-2-(Hagr-1-na)-1,2-gurugpo-
3H-nupa3oa-3-on (2r). Beixog 0.36 r (54%), T. m.
85-86°C. UK cnekrp v, cm': 1598, 1703, 2920,
3057, 3435. Cnexrp AMP 'H (IMCO-dy), 8, m. u.:
2.21 ¢ (3H, CHj), 2.65 ¢ (3H, CH;), 3.83-3.88 m
(1H, CH,), 4.05-4.11 m (1H, CH,), 4.74-4.83 m (1H,
CH), 6.99 T (1H, ArH, 3J;353 7.1 T'm), 7.30-7.35 m (2H,
ArH), 7.45-7.57 m (3H, ArH), 7.62 1 (2H, ArH, 3/,
8.0 I'm), 7.91-8.02 m (4H, ArH). Haiineno, %: C
72.50; H 5.65; N 13.86. C,,H,,N,0,. Beranucineno, %:
C 72.34; H5.57; N 14.06.
4-(4-I'mppoxcu-6-meTnia-2-oxkco-2 H-nupan-3-
win)-1-(u-Tomum)umuaazoaunanu-2-on (2x). Beixon
0.391(79%), T. 1. 90-92°C. UK cniektp v, cMm 2 1616,
1677, 2937, 3191. Cnekrp SIMP 'H (IMCO-d,), 3,
M. a.: 2.23 ¢ (3H, CH;), 2.33 ¢ (3H, CH3;), 3.78-3.85 m
(1H, CH,), 4.02-4.10 m (1H, CH,), 4.63-4.71 m (1H,
CH), 6.17 ¢ (1H, CH), 6.82 1 (1H, ArH, 3J;y4 7.6 T'),
7.00 ¢ (1H, ArH), 7.16-7.23 m (2H, ArH). Cuexktp
SIMP 13C (JIMCO-dy), 8¢, M. 1.: 19.83, 20.68, 45.76,
50.78, 97.64, 100.27, 118.72, 123.58, 124.91, 128.36,



838 CMOJIOBOYKHH wu np.

138.08,138.95, 157.35, 162.41, 163.78, 167.85. Haii-
JCHO, %: C 6416, H 551, N 9.26. C16H16N2O4. BrI-
qucieno, %: C 63.99; H 5.37; N 9.33.

3-(1-(4-XnopdeHu)-2-0KCONMUIA30TU AN H-
4-un)-4-ruapokcu-1-mernaxunonun-2(1H)-oun
(2e). Beixox 0.13 1t (23%), 1. . 109-110°C. UK
CIICKTP V, cm': 1598, 1706, 2945, 3075, 3430. Caexrp
SIMP 'H (IMCO-d), 8, m. 1.: 3.16 ¢ (3H, CH3), 3.86—
3.94 m (1H, CH,), 4.00-4.10 m (1H, CH,), 5.33-5.43
m (1H, CH), 7.24 1 (2H, ArH, 3/, 8.9 T'n), 7.31 1
(2H, ArH, *Jy3; 9.0 '), 7.37 T (1H, ArH, 3J;355 7.5 Tn),
7.58 1 (1H, ArH, 3Jyy 7.7 Tn), 8.06 1 (1H, ArH, 3Jy
7.2 Tu), 8.56 1 (1H, ArH, 3J;y; 7.0 T). Haiineno, %:
C 61.86; H 4.57; Cl 9.80; N 11.21. C;9H;,CIN;O5.
Brraucneno, %: C 61.71; H 4.36; C19.59; N 11.36.
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Synthesis of New Imidazolidin-2-ones Based on the Reaction
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The acid-catalyzed reaction of 1-(2,2-dimethoxyethyl)ureas with aromatic and heterocyclic nucleophiles leads
to the formation of new imidazolidin-2-ones. The proposed method makes it quite easy to introduce the required
pharmacophore group into position 4 of the imidazolidine cycle.

Keywords: acetals, imidazolidin-2-one, 1-(2,2-dimethoxyethyl)urea, C-nucleophiles
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