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B3AMOJENCTBWE N-AJIKOKCUMOUYEBWH C
PEHNITNTNOKCANIEM

N-A/IKOKCMCEYOBMHUN KOHAEHCYOTLCS 3 PEHINTMIOKCanem 3 yTBOPEHHAM 3-aikoKCU-5-(heHinrifaHToiHiB
Y BIICYTHICTb NY>XXHWX areHTiB.

3- Alkoxy-5-phenylgidantoens condensation N-alkoxyurea with phenylglyoxal without alkaline reagent
are obtained.

KoHgeHcaums apuaravokcaneii ¢ pasnmuHbiMi Bugamu N-3aMeLLeHHbIX MO-
YeBMH M3yYeHa HefOCTaTOYHO W HyXAaeTcs B 6ofiee [eTabHOM WCCNeA0BaHUM.
Pennnrnvokcans pearnpyet ¢ N,N’-guankusi- n N’-anknn-N-apuamoyeBrHamn B
BO/ie B NPUCYTCTBUW LLieNOYHOro areHTa, KOH, ¢ npoTekaHnem rneperpynrnmpoBKy,
06pasys 1,3-gm3amelleHHble  5-(eHUArnaaHToOMHbl; ¢ N-MeTUMOYEBMHOMN-1-
MeTUn-5-theHmnnrngaHTouH [1; 2] (cxema 1).

o HZN\”/NHMe
H
Ph)J\’<OH o Ph>2>\/§
OH KOH/H,0 100°C
Cxema 1

MpumMepbl 06pa3oBaHNA aLUMKINYECKUX NMPOAYKTOB NPW KOHAEHCAL MW QeHns-
INIMOKCaNsA C MOYEBMHAMW B HEMTPaSIbHON Cpefle HeW3BECTHbI, OfIHAKO C ypeTuna-
HOM B 3mpe o6pasyeTcs yCTOWUMBbIN nonyammHanb [3], nonyammnHaibHble Mpo-
M3BOAHbIE 06Pa3YIOTCA TakXKe NPV KOHAEHCALUM apuaramokcaneid ¢ ammaaMm Kap-
60HOBbIX KMCNOT [4] (cxema 2).
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Cxema 2

Oxufasl, YTo (DEHUATINOKCANb [O/HKEH MPUCOEAUHATb MOYEBUHbI B HE-
TpaslbHOl OpraHMYecKoli Cpeae Tem Xe 06pa3oM, KakUM OH MPUCOEAMHSET apyrue
BUAbl aMWUAO0B, Mbl UCC/IELOBAIN PeakUUIo eHUrNnMoKcans ¢ N-aiKoKCMMoYeBu-
Hamu, C Le/ibio CUHTE3a MX MPOU3BOAHBIX TNa A.

OfHaKo 0Ka3anocb, YTO MPOAYKTaMU B3anMoLeicTBus (eHunramokcans ¢ N-
aNKoKCMMOYeBHamy 1,2 B cpefe HeliTpasbHOr0 OpraHW4eckoro pacTBOpUTENs
ABNAKOTCA 3-a/IKOKCU-5-theHnNrngaHTonHsl 3,4, a He nonyamuvHann A wm 1-
a/IKOKCK-5-(heHNNTAaHTOMHBI B, Kak npegnonaranocs nepsoHavanbHo (cxema 3).
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R=Et(1,3): n-Bu (2,4) A
B

Cxema 3

KoHngeHcaums, npusogawas K N-ankokcurngaHtomHam 3,4, rn1afiko nporteka-
€T B HeWTpasibHbIX OpraHNYeCcKNX PacTBOPUTENSAX: B Cy4Yae MOYEBUHBI 1 B X/10p0-

thopme (35 °C), B cnyyae MoYeBUMHbI 2 - B 6eH3ose (20 °C).
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PaHee Hamu BblNI0 NMOKA3aHO, YTO 2-TUEHWNTIMOKCANbIMAPAT B3aMMOAENCTBY-
€T C apeHcybhamuaamm B cpefe YKCYCcHo KncnoTbl (20°C) ¢ ceneKTBHbIM 06pa-
30BaHMEM COOTBETCTBYHOLLMX NonyaMuHanein 5 [5] (cxema 4).
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Cxema 4

OfHaKo NoMbITKa NONYUYUTb B ITUX XKe YCNOBUAX U3 (heHUTNMOKCa/brnapata
1 N-3TOKCMMOYEBVMHbI 1 aUMKIMYeCKy0 MOYEBMHY A TakXXe He yaanach, - NPOAyK-
TOM KOHJAEHCaLumM Takxke cTan 3-3TOKCU-5-peHnArngaHTomH 3.

CTpoeHue 3-ankKoKCUrngaHToMHoB 3 1 4 MOATBEPXKAAETCA AaHHLIMU CheK-
TpoB AMP 'H, mMacc-cnekTpos v gaHHbIMKU PCA. B cnektpax AMP 'H npucyTct-
BYHOT CUrHa/Ibl 6EH3UNIBHOIO NPOTOHa B 061acTh 5,03 m.4. 1 ogHoro NH-npoToHa
B 06nacTn 6,43-6,45 m.4. CornacHo faHHbIM Macc-CNeKTPoB coeauHeHnii 3 n 4 B
peXxKvime 371eKTPOHHOI0 yaapa, (hparMeHTaLms X MOMEKY/IAPHBIX NOHOB MPOTEKAeT
CX0fHbIM 006pa3oM. 3TO NOATBEPXKAAETCA HA/MYMEM B MACC-CreKTpax 06omx co-
eAMHEHMI, KPOME MWUKOB MONEKY/NISPHBIX MOHOB M™, MKOB O6LUMX WOHOB C M/z
193, 192, 176, 175, 164, 121, 104, 103, 77. To ectb O-Le3a/KNnnpBaHue rnog afek-
TPOHbIM Y[ApPOM MOMEKYNIAPHOrO0 MOHa NPUBOAMT K reHepauuy KaTuoHa 3-
rMapoKcu-5-peHnnrngaHTonHa (m/z 192), noHa ero NPOTOHMPOBAHHON (HOpPMbI
(m/z 193); a TakXe MOHa 5-heHunrugaHTonHa (m/z 176) n reHeprpyemoro u3 Hero
(Kak 1 13 noHa 1-ruapokcun-5-heHnnrungaHTorHa) 6eH3nNbHOro Tuna ¢ m/z 175.
[JanbHeiwasn hparMeHTaLms TakKe NpoTekaeT OAHOTUMHO (Cxema 5).

OfHO3HaYHO CTPOEeHWEe MPOAYKTOB AOKa3sblBaeTcs faHHbIMW PCA ans coefu-
HeHus 3 (PUCYHOK). MATUYNEHHbIV FETEPOLMKA HAXOANTCA B KOHOpMaLuy KOH-
BEPT ¢ O0TKIOHeHWeM atoMa N(1) oT cpefHeit MNOCKOCTY OCTa/lbHbIX aTOMOB LiKna
Ha 0.091(3) A. Atom N(1) UMeeT CunbHO YNOLLEHHYIO NMPaMUAANLHYIO KOH(U-
rypauuio, CymMma BaeHTHbIX Yr/IOB LEHTPUPOBaHHbIX Ha aToOMe COCTaBaseT
357.4(2)°. Cessb O(2)-C(10) opvieHTMpoBaHa MPaKTUYECKN MepneHAnKYNsapHO
CpefHein nniockocTn reTepouukna (TopcuoHHbld  yron  C(10)-0(2)-N(1)-C(2)
83.0(2)°). 3ToKcurpynna WMMeeT +SC-KOH(opMauuio (TOpcuoHHbIA yron N(1)-
0O(2)-C(10)-C(11) 65.1(3)°). ®EHUNbHLIN 3aMeCTUTENlb HEMHOTO Pa3BeEPHYT OTHO-
cuTenbHo cBasm C(1)-H(1) (TopcmonHbiii yron H(1)-C(1)-C(4)-C(5) 31°), uTto cno-
cobCTBYeT 06pa3oBaHWI0 BHYTPUMOMEKY/IAPHOTO aTTPaKTUBHOIO YKOPOUEHHOTo
koHTakTa N(2)...H(9) 2.61 A (cymma BaHzepBaanbCcoBbIx paguycos 2.66 A [1]).

B KpuicTanne monekynbl coefHeHns 1 cBA3aHbl B LENOYKW BAO/b Hanpas/e-
Hus (0 1 0) 3a cyeT cnabblXx MEXMONEKYNAPHbIX BOAOPOAHbIX cBsizeit N(2)-
H(2N)...0(3)" (1-x,-1/2+y,1/2-z) (H...0 2.22(3) A, N-H...0 136(3)°).
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R=Et(3); n-Bu (4)
Cxema 5
Tabnuua 1
JnmHbl cesseii (A) B cTpykType 3
0(1)-C(2) | 1.201(2) | N(1)-C(3) | 1.412(2) | C(4)-C(9) | 1.380(3) | C(8)-C(9) | 1.399(4)
0(2)-N(1) | 1.379(2) | N(2)-C(3) | 1.323(3) | C(4)-C(5) | 1.381(3) | C(10)-C(11) | 1.399(4)
0(2)-C(10) | 1.447(3) | N(2)-C(1) | 1.453(3) | C(5)-C(6) | 1.372(4)
0(3)-C(3) [1.216(2) | C(1)-C(4) | 1.510(3) | C(6)-C(7 | 1.349(4)
N(1)-C(2) | 1.368(3) | C(1)-C(2) | 1.523(3) | C(7)-C(8) | 1.380(5)
Tabnuua 2
BaneHTHble yribl (rpag.) B CTpyKType 3
N(1)-0(2)-C(10)| 111.7(2) | C(2)-N(1)-0(2) | 123.7(2) | C(2)-N(1)-C(3) | 113.3(2)
0(2)-N(1)-C(3) | 120.4(2) | C(3)-N(2)-C(1) | 113.9(2) | N(2)-C(1)-C(4) | 114.6(2)
N(2)-C(1)-C(2 | 102.0(2) | C(4)-C(1)-C(2) | 111.3(2) | O(1)-C(2)-N(1) | 126.6(2)
0O(1)-C(2)-C(1) | 128.7(2 | N(1)-C(2-C(1 | 104.7(2) | O(3)-C(3)-N(2) | 130.4(2)
0(3)-C(3)-N(1) | 124.0(2) | N(2)-C(3)-N(1) | 105.6(2) | C(9)-C(4)-C(5) | 118.9(2)
C(9)-C(4)-C(1) | 122.0(2) | C(5)-C(4)-C(1) | 119.1(2) | C(6)-C(5)-C(4) | 121.0(3)
C(7)-C(6)-C(5) | 120.5(3) | C(6)-C(7)-C(8) | 120.1(3) | C(7)-C(8)-C(9) | 119.9(3)
C(4)-C(9)-C(8) | 119.6(3) | O(2)-C(10)-C(11) | 113.7(2)
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PucyHok 1. CtpoeHue coegnHeHns 3

MockonbKy AN 06pa30BaHNsA 3-a/IKOKCUMMAAHTOMHOB B peakuuu eHuIrnm-
okcans ¢ N-a/IKOKCMMOYeB/MHaMUN He TPebyeTca HU KaTann3a OCHOBaHWSIMM, HU Ha-
rpeBa, NPeACTaB/SETCA BO3MOXHbLIM MPEANOKNTL CNeayrownii BEPOATHBIA Mexa-
HW3M MX 06pa3oBaHmMs. MepBOHa4asbHO MPOUCXOAWT aTaka a/lbAerugHON rpynnoii
(heHMNrIMOKcans Mo aTtomy asota N-a/IKOKCMMOYEBMHBI, CBS3aHHOMY C a/IKOKCK-
rpynnoii. ObpasyoLmiica Ha 3TOW CTaann aUuMKIMYECKMin aMmmHanb C aanee LUKIu-
3yeTca Mo BTOPOMY aTOMY a3oTa KapbamounibHOro gparmMeHTa. B o6pasoBaBLUeMCS
3-a/IKOKCK-4,5-ANrnapoKCUNMUAA30NNAMHOHE D NpoucxoguT BHYTPUMONEKYNAp-
HOe MPOTOHMpOBaHWe 5-HO-rpynnbl ¢ MOCNeAyoWMM OTLLENNeHNEM BOAbI NpU
BHYTPUMONEKYIAPHOV COrnacoBaHHON neperpynnupoBke - 1,2-capure H-atoma ¢ Cy
Ha Cs lNpoTekaHne MoJO6GHOr0 pofda COrnacoBaHHOW BHYTPUMOEKYNSPHOW nepe-
rPYnNMPOBKK LO/MKHO 6bITb He YyBCTBUTE/LHO KaK K MPUPOJE PacTBOPUTENS, Tak 1
K OTCYTCTBMIO OCHOBHOIO KaTa/im3aTopa, YTo 1 Habnogaetcs (cxema 6).

Lpyroii Bo3MOXHbIiA croco6 06pa3oBaHust 3-anKOKCUMIAAHTOMHOB NpeacTas-
NeH Ha cxeme 7. DeHUNIIMOKCaNb aTakyeT afbernaHoi rpynnoit No HesaMeLeH-
Holi ammHorpynne N-aJIKOKCUMOYEBMHbI C 06pa3oBaHMeM NofyaMuHans A, Kak u
0Xunganocb BHavane. JanbHeiwas umMkn3aums B uHTepmeamaT E conposoxgaeTcs
BHYTPVUMO/IEKYNSPHBIM NPOTOHMPOBAHWEM TMAPOKCUTPYNMbl. ITO MPUBOAWT K OT-
LenneHno monekynbl H,O ¢ CMHXPOHHOI 1,2-murpaumein cocegHein Ph-rpynnbl K
06pasyloLLemMycsi KaTUOHHOMY LieHTpy. poTekaHne NMogo6HOro poja CornacoBaH-
HOIi BHYTPUMONEKYNAPHOI MeperpynnupoBKM TakxKe He [O/KHO ObiTb YYBCTBU-
TeNbHO KaK K MPUPOAEe pacTBOpUTENS, Tak M K OTCYTCTBUK OCHOBHOFO KaTanu3ato-
pa.
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Cxema 7

OKcnepnuMeHTa/IbHas 4yacTb
Cnektpbl AMP 'H 3anucaHbl Ha npu6ope Varian VVXP-300 ¢ pa6oueii yacTo-
Toin 300 MI'y, BHYTPeHHWMIA cTaHaapT — TMC; npuBefeHbl 3HaveHus 8, m.4.; J, 'L,
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CnekTtpbl MK 3anucaHbl Ha npubope UR-20 B KBr. Macc-cnekTpbl 3anncaHbl Ha
npunbope Kratos MS 890 B pexxnme 3neKTpoHHOro ygapa (70 3B).

N-3TokcumoueBuHa 1 n N-H-6yTOKCMMOUEBMHA 2 NOJTyYeHbl COrnacHo [6].

3-OTOoKCKu-5-theHnnrngaHTonH (3). A (nonyyeHue B xnopodopme). K ten-
nomy (35 °C) pacteopy 0,416 r (4 mMonb) N-3ToKCUMOYeBUHbI 1 B 15 M xnopo-
thopma npubasunm pacteop 0,537 r (4 MMOnb) PEHUArAMOKCans B 9 MA Xnopo-
thopma. BblgepxuBanu peakuMoHHY0 cvech npu 20°C 50 u, ynapunm peakumoH-
Hbli pacTBOp A0 06bema 3 — 4 mn, fo6aBunn 2 Ma rekcaHa. OT(MNLTPOBaN Bbl-
naBLUWIA 0cafoK, K hnunbTpaTy A06aBUAN CMeCb 3 M AMXIopMeTaHa 1 3 M/ rekca-
Ha. OTUNLTPOBaNN BbIMALLNA 0CAAO0K, (MNAbTPAT YNapuan B BaKyyme, K OCTaTKy
[o6aBnAnM 5 Mn TeTpaxnopmeTaHa M BblgepxmBann 20 4. OTdunbTpoBann bec-
LIBETHYIO TBEPAYIO (pasy, MblIn 2 Mn TeTpaxiopmeTaHa. MNonyueHo 0,477 r (54,1%)
rmaaHTomHa 3, 6ecuBeTHble KpucTansbl, T.01.130 — 131°C (CH,CI,-CgHy,). CnekTp
AMP 'H (CDCly): 1,35 T (3H, OCH,Me, J = 7,2 Ty ); 4,20 k8 (2H, OCH,Me,
J=7,2I"'y); 5,03 ¢ (1H, PhCH); 6,45 yw ¢ (1H, NH); 7,29-7,55 m (5H, Ph). Cnektp
WK (v, cm™): 3320 (NH); 1770 (C=0); 1740 (C=0). Macc-cnektp (m/z, lon %):
221 [M+H]" (1,3); 220 M* (3,4); 219 (1,7); 193 (3,6); 192 (20,8); 176 (38,3); 175
(18,4); 164 (11,7); 147 (28,5); 132 (58,3); 121 (14,9); 120 (11,0); 104 (100); 103
(36,8); 91 (20,3); 90 (25,3); 77 (71,5). HaiigeHo (%): C 60,14; H 5,02; N 12,43.
C11H12N,03. BbluncneHo (%): C 59,99; H 5,49; N 12,72.

B (nonydyeHne B YyKcycHoit kucnote). Pactop 0,31 r (3 Mmonb) N-
3TOKCMMOYEBMHbI 1 1 0,456 1 (3 MMOnb) heHUNTAMOKCanbrapara B 22 M yKcyc-
HOW KucnoThl BblAgepxmBanu npu 20 °C 22 4, yganaunm yKCYyCHYH KWCNOTY B Ba-
Kyyme (1 Topp, 20 °C), octaTok npombiiv 18 mn Bogbl, cywimnm B Bakyyme (1
Topp), TBEPABIA OCTATOK MPOMbINM 6 MA AM3TUAOBOrO agmpa. MonyyeHo 0,217 1
(32,9 %) rupaHTomHa 3, T.nN. 104 — 107° C, MAEHTU(MULMPOBAHHOIO MO CNEKTPY
SAMP *H. 3dmpHbIii NPoMbIB ynapunm B BakyyMe A0 06bema 2 M, BbINaBLUMii 0ca-
[OK oTthunbTpoBanu. MonyyeHo gononuutensHo 0,213 r (32,1 %) rugaHTonHa 3,
NAEHTU(ULMPOBAHHOIO NO cnekTpy AMP *H.

3-H-ByTnnoken-5-theHnnrmganTonH (4). K pacteopy 0,805 r(6 mmosnb) e-
Hunranokcans B 20 mn 6eHsona npy 20 °C npubasuam 0,793 1 (6 Mmonb) N-H-
6YTUOKCMOYEBMHBI 2, PEaKLMOHHYI0 CMeCb NMepeMeLluvBanyt 2 4 A0 MOJHOM ro-
MOreHu3auum, Bblaep>kusann 9 cytok npm 18 — 20 °C, oT¢hunbTPOBaaM BbiNaBLINi
0Caflok, (hunbTpaT ynapunu B Bakyyme o obwema 2 mi. K octatky go6asunm 10
M/ FeKcaHa, OT(M/IbTPOBa/IN BbIMaBLUMiA 0CAAO0K, NPOMbIN 5 MA rekcaHa. Monyuye-
Ho 0,939 1 (63%) N-H-6yTUNOKCUrMgaHToMHa 4, 6ecLBeTHble KpUCTan/bl, T.M1. 78
—-79°C (CH2C|2-C6H14). CHEKTp AMP 1H (CDC|3) 0947 (3H, OCH,CH,CH;Me,
J = 7,3); 1,46 cekc (2H, OCH,CH,CH,Me, J = 73); 1,71 kBuHT (2H,
OCH,CH,CH,Me, J = 7,3); 4,13 T (2H, OCH,CH,CH,;Me, J = 7,3); 5,03 ¢ (1H,
PhCH); 6,43 yw ¢ (1H, NH); 7,29 — 7,50 m (5H, Ph). CnekTp UK (v, cm™): 3240
(NH); 1775 (C=0); 1730 (C=0). Macc-cnektp (m/z, ly;, %): 249 [M+H]"(0,9); 248
M (22,4); 247 (0,4); 193 (36,1); 192 (90,50); 177 (15,0); 176 (45,6); 175 (66,3);

164 (85,2); 147 (58,7); 132 (88,2); 121 (17,2); 104 (98,5); 103 (45,2); 91 (25,0); 90
(21,8); 77 (78,6); 57 (100). HaiineHo (%): C 63,12; H 6,67; N 11,14. C13HsN,05.
BbluncneHo (%): C 62,89; H 6,50; N 11,28.

Kpuctanibl 3 MOHOKAMHHbIE, C11H1,N,05, npn 22 °C a = 12.019(1) A, b =
8.7729(4) A, ¢ = 11.1179(9) A, B = 112.391(8)°, V = 1083.9(1) A*>, M, = 220.23, Z

= 4, npocTpaHCTBeHHas rpynna P2,/c, dg.,= 1.350 r/cm®, W(MoKy) = 0.10 mm 2,
F(000) = 464. NMapameTpbl 3/IEMEHTAPHON AYEliKN U UHTEHCMBHOCTM 8690 oTparke-
Huli (2490 He3aBUCUMBIX, Rin; = 0.048) M3mepeHbl Ha aBTOMATUYECKOM YeTbIpex-

Kpy>HOM aundpakTometpe «Xcalibur 3» (MoKa, rpautoBbii MOHOXpOMATOP,

CCD feTeKTop, W-CKaHUpoBaHue, 20,,.= 55°).

CTpykTypa pacwugpoBaHa NpAMbIM METOLOM MO KOMIMEKCY Nporpamm
SHELXTL [2]. MonoXeHus aToMOB BOAOPO/A BbISIB/IeHbI U3 PA3HOCTHOrO CUHTE3a
3/IEKTPOHHO NAIOTHOCTW M YTOYHEHBI MO MOAENN Hae34HMNKA C HEPMKCMPOBAHHbIM
Uy, 33 UCKHOUEHVEM aTOMa BofopoAa npu atome N(2), NS KOTOPOro YTOYHS-
NNCb TaKKe U KOOpAMHaTbLI. CTPYKTypa yTouHeHa no F? nonHomatpuyHbiM MHK B
aHM30TPOMHOM MPUBAMKEHUW AN HEBOAOPOAHbLIX aToMoB Ao WR, = 0.177 no

2460 oTtpaxeHusam (R; = 0.065 no 1773 oTpaxeHusm ¢ F>4G(F), S = 1.15). AnuHbI
CBfA3eli 1 BasleHTHbIE YI/bl MPUBEAEHbI - B Tabn. 1 1 2, COOTBETCTBEHHO.
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