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BUO®YHKIHNOHAJJU3AIUA CMECHU I'AJIOTEHU10OB
2-XJIOP(BPOM)-N-OTOKCUKAPBOHUWJIMETWJIIIUPUIUHU A
APWJIMETWINJIEHMAJIOHOHUTPUJIIAMU B OCHOBHOM CPEJIE

JIByXKOMIIOHEHTHOW KOHAEHCAIMel TaJoreHuAoB 2-xiop(6pom)-N-3TOKCHKapOOHHI-
METWIIUPUANHUS U apuiI(TeTapuil)METHINICHMAJIOHOHUTPUIOB CHHTE3UPOBAHBI ITHII-
2-[2-(muumaHoMeTHIHICH T puuH- 1 (2H)-mi|-3-apunakpmiatel. C MOMOIIBIO KOPpes-
uonHo ciekrpockonmn IMP i PCA ycTaHOBIICHBI HX CTPYKTYpHBIE OCOOCHHOCTH.

KirueBsle ci10Ba: 2-TUIIMaHOMETHIIHICH- | ,2-TUTHPOUPUANHEL, cOU 2-X10p(0Opom)-
TMUPUIAHASA, STUII-2-aMIHO- | -IIaHOWHAOIN3UH-3-KapOOKCHIIAT.

IIpomomxkasi uccielOBaHUS 1O H3YYCHHUIO B3aWMOJCHUCTBHS WIMIOB 2-XJIOp-
(OpoM)upuanHAS, TeHepUpoBaHHBIX U3 colieil Kpenke [1], ¢ cuipHOMONSpU30-
BaHHBIMHU aJIKEHaMU [2, 3], MbI BBEJIM CMECh COJIeH N-3TOKCHKapOOHMIMETHII-2-XII0P-
(opom)nuprauans 1a,b B peaknuio ¢ apHiIMETHIHICHMAIOHOAMHUTpHIaMu 2a—f.
Peakiust B mpuCyTCTBMH IBYKPATHOTO M30BITKA TPUATWIAMHHA OXHAAEMO IPO-
TEKaeT ¢ pa3pblBOM KpaTHOH cBs3u oneduHoB 2a—f ¢ oOpa3oBaHHEM 2-TULIMAHO-
METWINAEH-1,2-auruaponupuanHoB 3a—e u 4a,b, B Buae £- unu Z-u30MepoB.

B =

s_cN |

N + NX,—CN
CN

—
H\(k _
=
CO,Et
R EtO,C NH,
3a-d 5
E-uzomep
X
N |
| N RN xCN
+Z 3 N
N X + /:< —_—r / \ + 5
X CN EtOH | (2f) CN
J R S 7 Co,Et
EtO,C ?
2 2a—f H
1a,b 4a
Z-u30Mep
® ®
X CN X CN
— N + N +5
(2¢) H CN R CN
7 Co,Et 7 2Co,Et
R H
3e 4b
E-nzomep Z-u30Mep

1aX=ClL,bX=Br;2,3aR=Ph,bR=4-MeOC¢H,, ¢ R =4-F,CHOC4H,,
d R = N-metunnuppon-2-ui, e 2-MeOC¢Hy; 2f R = 2-tuennn; 4b R = 2-MeOC¢Hy

772



B ciyuae oneduna 2f Obi1 BoIIENeH Z-130Mep 4a, a UCTIOIB30BaHUE olieuHa 2e
MIpUBETIO K cMecu E- u Z-u3oMepoB 3e u 4b B cooTHOLIEHNH ~1:4 COOTBETCTBEHHO.
OTHeceHUEe CHUTHAJIOB aTOMOB BOJOpOJa IO Kaxkaomy m3omepy 3e u 4b Obuio
CAENaHO C MOMOIIBIO KOPPEISIMOHHON crekTpockonuu SAMP (3xcniepumeHThI
NOESY, COSY u HSQC) (puc. 1).

JIONOIHUTENBHBIM TOATBEPAKACHUEM CYIIECTBOBAHUS E- U Z-U30MEPOB CIIYKUT
TaKkKe TMoNoKeHne curHanoB ojepuHoBoro CH wu apunpHoro H-6' mpoToHoB
B ciextpe SIMP 'H. V E-u3omepa 3e curnan npotona CH-rpyIisl npossiseTcs B
bonmee cuiapHOM ToNie (7.74 M. ) TO CPaBHEHHIO C AHAJOTHYHBIM CHUTHAJIOM
Z-m3omepa 4b (8.24 m. 1.). [Iporonsr H-6' apoMaTuueckoro 3aMecTUTENsT Pe30HH-
pyioT B obnactsax 7.92 (E-uzomep 3e) u 6.72 m. 1. (Z-m3omepa 4b). BepositHo,
cmemenue nporoHa CH-rpymnmel B ciektpe E-uzomepa u nportoHa H-6' apomaru-
YECKOTO pajiikajia B CIIEKTpe Z-u30Mepa B CHIIBHOE TT0JIE CBSI3aHO C HAXOXICHUEM
uX B 00JIACTH SKPaHUPOBAHUA MUPUIAMHOBBIM ITUKJIOM, YTO BO3MOXHO TOJBKO JIJIS
TaKWX U30MEpPHBIX (GOpM. BrusiHue 3KpaHupyOIIEero U Je3dKpaHupyolero a¢gdexra
MPOSIBISIETCA W 7Sl APYTUX aTOMOB BOJIOPOJia apOMAaTHUECKOTO M MUPUIMHOBOTO
IIUKJIOB 3TUX COeAWHEHWH. JleTanpHOe M3ydeHHE CHEKTPaIbHBIX XapaKTEPUCTHUK
cMecH coemuHeHmi 3e u 4b, a Takke MHTepnpeTHpoBaHHMe crekTpos SIMP 'H
OCTaJIbHBIX KOHEYHBIX MPOAYKTOB MO3BOJIUIIO OTHECTH coeanHeHus 3a—d k E-u3o-
Mepam. B cirydae R = 2-TueHun BbIfiesieH TOJIBKO Z-130Mep 4a.

Kpome ocHOBHBIX mpoaykToB 3 u 4, BO BCEX CiIydasx B KaueCTBE IPUMECH
oOpasyercss 2-aMuHO-1-11naHo-3-3TOKcUKapOOHWIHHAOIM3UH (5). OT mnpumecu
WHJIONIM3UHA 5 JIerko W30aBUThCS OOBIYHOW Tepekpuctauiusanueit. Jlns uneHtu-
(UKaIHMK TOCIEAHET0 UCIIONh30BaAIHM XpOMaTorpapruecKoe pa3elieHne U OUUCTKY
cMecH coeMHECHMM 4a M 5 Ha KOJIOHKE (DJIIOEHT — CMECh aleToH—TeKcaH, 3:5).
AHanornyHasi IMKIU3alusi COOTBETCTBYIOIIUX 1,2-TUTHAPONUPUANHOB MIPU Kpart-
KoBpeMeHHOM KunsiueHnu B AcOH mpuBoguT kK 00pa3zoBaHHIO 2-aMHHO-3-apOmiI-
1-mnaHOMHOIM3UHOB [3].

C nenpio 0JHO3HAYHOTO YCTAaHOBJIEHUS CTPOSHHSI OCHOBHBIX MPOAYKTOB peax-
IIUH TIPOBEJICHO PEHTTCHOCTPYKTYPHOE MCCIefoBaHue coequHeHns 3a (puc. 2).

7.74 (1)
H

7.28 (n)

7.76 (1)

140.79 7.34
H ()

8.24 (c)

H ‘) H ‘
. 6.93 (1) H
7.47 (1)

3e 4b

Puc. 1. IlonHoe oTHECEHHE CUTHANIOB B criekTpax SIMP 'H u ®C coequnennit 3e u 4b.
CrpelikaMH 1TOKa3aHbl 3HAUYMMBIE TPOCTPAHCTBEHHbIE COMIVDKEHUSI OTACIBHBIX IPOTOHOB
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Puc. 2. MonekysipHoe CTpOeHHE COeTUHEHUS 3a B IIPECTaBICHUH aTOMOB
AIUTAIICOUIaMH TETUIOBHIX KoebaHuil ¢ 50% BEpOsSTHOCTHIO

B xpucrammmyeckoil cTpykType coeauHeHHs 3a (DEeHWIBHBIA 3aMeCTHTENb
U KapOOHMIIbHAsT TPyNIa HEMHOTO pa3BEPHYTHI OTHOCHTEIHHO IUTOCKOCTH
nBoitHol cBsizu C(9)—C(10) (topcuonnsie yriel C(9)C(10)C(11)C(16) 40.2(3)
u C(10)C(9)C(17)0(1) 14.3(3)°). IupunuHOBBIA UK pa3BEPHYT MPAKTHUECKU
MEePIeHANKYISIpHO K Hell (TopcuonHbId yron C(10)C(9)N(1)C(1) 86.4(2)°), Benen-
CTBUE HAIM4Ms OOBEMHOTO 3aMECTHTENSI B OpMO-TOJIOXKEHUH, YTO TPHBOAUT K
yamuaenmio casu C(9)-N(1) mo 1.4549(19) A, no cpaBHeHHIO CO CpelHUM 3Ha-
yenneM 1.36 A [4] u3-3a NOJHOTO HapyLIEHHS COMPSKEHUS MEXKILY T-CHCTEMAaMH
nBoitHo cBsa3u C(9)=C(10) u rereponukna. ®parment C(9)C(17)0(2)C(18) mmeer
AHTUTICPHUIUIAHAPHYIO KOH(OPMAIHIO (COOTBETCTBYIOIINN TOPCHOHHBIA YTOJN pPaBeH
179.05(16)°). MaIOHOHUTPIIIBHBIH 3aMECTUTENh HEMHOTO Pa3BEPHYT OTHOCHTEIHLHO
TUIOCKOCTH THUPHUIUHOBOTO Iwikia (TopcuonHbd yroia N(1)C(1)C(6)C(7) 11.3(3)°).
3uauntensHoe yamuHenue cpssu C(1)-C(6) mo 1.401(2) A, mo cpasmenmio co
CpelHMM 3HaueHHeM s ABoiHbIX cBsseit C=C 1.35 A [4], BeposTHO, sBnseTcs
CIIE[ICTBMEM CMEIICHUSI DJIEKTPOHHOH IUIOTHOCTH C NHMPUAWHOBOTO ILIHKJIA Ha
MaJIOHOHUTPWIBHBIA 3amecTuTenb. CTepHyeckoe HalpsbKeHHE B MOJICKYNE, O
KOTOPOM CBHUJICTEIECTBYET HAIMYNE YKOPOUCHHOTO BHYTPHUMOIIEKYJISIPHOTO KOHTAKTa
C(7)--+(17) 3.18 A npu cymme BanaepBaaabcoBbix pamrycos 3.42 A [5], npusomut k
ckpyuuBanuto norHbIX cBsizert C(9)=C(10) (topcuonnstii yron C(17)C(9)C(10)C(11)
7.3(3)°) u C(1)=C(6) (topcuonnstii yron C(2)C(1)C(6)C(8) 10.9(3)°).

B xpucranne mosnekynsl cBsi3anbl o4deHb cnadbiMu C—H---N BomopomHbsIMu
cem3amu C(3)-H(3)...N(2)' [i: x, 1-y, z] (H--N 2.62 A, C—H---N 135°), C(14)—
H(14)---N(3)" [ii: 0.5+x, 0.5+y, z] (H--*N 2.61 A, C-H---N 138°) u C(18)—
H(18a)..N(3)" [iii: —x, 1-y, —z] (H...N 2.58 A, C-H-*N 159°), a Taxxe
C-H---m-cBmpio C(5)-H(5)---Cgl™ [iv: 0.5x, 0.5-y, —z] (H---Cg 2.76 A,
C-H---Cg 136°), roe Cgl — nenTp O€H30JI5HOTO KOJbIIA.

B 3aknroueHue MOXHO CKazaTh, YTO CHJIBHO MOJISPU30BAaHHBIC ajKeHBI push-
pull-tuna (apUaAMETUINICHMAIOHOHUTPUIIBI) PEarupyroT C 2-TalOTCHIUPUIMHH-
€BBIMH COJISIMH, KOTOpPBIE CIIOCOOHBI K T€HEpUPOBAHMIO B OCHOBHOHU cpene WiHfa,
pacLIeIuIsas CBOI0 KpaTHYIO CBs3b. [Ipu 5TOM WINMAHBIA XapakTep cyOcTpaTa moi-
HOCTBIO YCTpaHSETCs, a CaM INpPOLECC aHaJOTWYeH METaTe3UCy alIKeHOB, C TOMi
JMINb Pa3HUIICH, YTO POJIb OJTHOTO W3 AaJKEHOB BBIMIOJHSIET T'CHEPUPYEMBIH W3
2-ranoreHnUpUANHUEBOI COJIM a30METHHUIIH].
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IKCIIEPUMEHTAJIBHASI YACTb

UK cnektpsl 3apeructpupoBanbl Ha npudope Perkin-Elmer Spectrum One B Tabnerkax
KBr. Criektps SIMP 'H u "°C 3aperncrpupoansl Ha npuopax Bruker Avance IT 400 (400 u
100 MTI'1; cootBercTBeHHO), Bruker Avance DRX-500 (500 u 125 MI'1j cOOTBETCTBEHHO) WIIH
Bruker DRX-200 (200 u 50 MI'tt cootBercTBerHO) B JIMCO-d, BHYTpeHHUI cranmapt TMC.
Bpems cvemmBanus B skcriepumente 2D NOESY — 500 mc. Macc-cieKTpsl 3amvcanbl Ha
cunekrpomerpe MX-1321 (monmsamms DY, 703B) c mpsMbeIM BBOAOM 00pa3sia B HOHHBIN
MCTOYHUK. DJIeMEHTHbIH aHanu3 nposenéH Ha npubope Euro Vector EA-3000. Temmniepatypsr
TuiaBeHust omnpeneneHsl Ha Onoke Kodumepa. KonTpons 3a Xomom peakiuii ¥ 9UCTOTOM
TTONMYYCHHBIX COeqUHEHHnH ocymecTBnum MerogqoM TCX Ha mmactuHax Silufol UV-254,
SIIOEHT — CMECh alleTOH-TeKCaH, 3:5, MPosIBUTENHN — Mapsl noxa u Y @ obiydeHue.

Cmechr Opomuaa (xyiopuaa) 2-XJa0p-N-3TOKCHKApPOOHWIMeTWINupuauHusa (la)
(~60%)* m xmopuma (6pommma) 2-opomM-N-3ToKcHKapOoHWIMeTWIMUpUANHNA (1b)
(~40%)*. Cmech 2.84 ma (30 mmonp) 2-xnmoprnupuauHa U 3.43 mi (32 MMoiIb) OpOMITHII-
arerata HarpeBaioT 6e3 pactBopurens mnpu §0-85 °C B Teuenne 3 4. Ilocme oxmaxmeHus
nobapmsiror 40 MiT alleToHa W BBIIEPKMBAIOT | CYT IIpM KOMHATHOM TemIiepaType.
[ToxydeHHBIH OCagOK OT(QHIBTPOBBIBAIOT, INPOMBIBAIOT MHUHHMAIBHBIM KOJHMYECTBOM
auerona. Berxox 30%. T. . 186 °C. UK cnektp, v, cM ': 1741. Cnextp SIMP 'H (400
MTI'n), 9, m. 1. (J, I'm): 1.23—1.27 (3H, m, CH; (1a+1b)); 4.24-4.30 (2H, m, OCH, (1a+1b));
5.84 (2H, ¢, NCH; (1a+1b)); 8.26 (1H, T, /= 6.7, H-5 (1a+1b)); 8.52 (0.4H, n, /= 8.1, H-3
(1b)); 8.56-8.66 (1.2H, m, H-3,4 (1a)); 8.76 (0.4H, m, H-4 (1b)); 9.24-9.26 (0.4H, m, H-6
(1b)); 9.27-9.29 (0.6H, M, H-6 (1a)). Crextp SIMP *C (100 MI'), 8, m. 1.: 13.7; 13.8;
59.4; 60.6; 61.9; 62.4; 119.1; 126.6; 126.8; 129.9; 133.8; 139.4; 139.8; 147.8; 149.0;
149.3; 164.6 (2C). Macc-cniextp, m/z (I, %) (xatnon): 246 [M]" (35) (X =*'Br), 244
[M]" (36) (X = "Br), 202 [M]" (37) (X =""Cl), 200 [M]" (100) (X = *CI).

ITmia-2-[2-(nuuuanomeruinaen)nupuann-1(2H)-unl-3-apunakpunarsl 3a—e, 4a,b
(obmas meromuka). K cmecu 0.281 r (1 mmonb) coneit 2-xmopnupuaunust 1 u 1 mmons
HenpeaenpHOTO HUTpmia 2a—f B 10 M sTtumoBoro cnmpra mobasmsror 0.28 M (2 MMOITB)
TPUATHIIAMHUHA. PeaklnOHHYI0 CMECh IEPEeMEIINBAIOT B Te€UCHNUE 4 9 IIPH KOMHATHOHN TeM-
neparype. Yepe3 24 u oOpa3zoBaBHIMICS 0CaJ0K OT(UIBTPOBHIBAIOT, IPOMBIBAIOT 3TaHO-
oM. OT IpUMeCH COCTUHEHUS 5 M30aBIMIOTCS MEePEKPUCTAUIH3ANNEH 3 COOTBETCTBYIO-
mero cnupta (MeOH, EtOH).

(E)-I1tna-2-[2-(auuuanomerniauaen)nupuaun-1(2H)-uial-3-gpennnakpunar  (3a).
Beixon 35%, R;0.25. T. mn. 134-135 °C (EtOH). UK cnektp, v, em s 2200, 2175, 1725.
Cnextp AMP 'H (400 MI'y), 8, m. 1. (J, I'm): 1.10 (3H, 1, J= 7.1, CH3); 4.06-4.25 (2H, ™,
CH,); 6.88 (1H, T, J= 6.7, H-5); 7.27 (1H, x, J=9.0, H-3); 7.41-7.52 (3H, m, H Ph); 7.71-
7.79 (3H, m, H-4, H Ph); 7.85 (1H, c, =CH); 8.06 (1H, x, J = 6.7, H-6). Macc-cuiektp, m/z
(Loms> %): 317 [M]" (25), 244 (100). Haiineno, %: C 71.86; H 5.09; N 13.27. CjoH;5N;0,.
Breruucneno, %: C 71.91; H4.76; N 13.24.

(E)-9tna-2-2-(nuuuanomeruanaes)nupuanu-1(2H)-nial-3-(4-metoxkcudenun)-
akpuaar (3b). Beixon 30%, R;0.25. T. 1. 188-190 °C (MeOH). UK crektp, v, cM
2194, 2166, 1718. Cnektp AMP 'H (400 MT'n), 8, m. 1. (J, Tm): 1.15 (3H, T, J = 7.1, CH3);
3.83 (3H, ¢, OCH3); 4.11-4.29 (2H, m, CH,); 6.85 (1H, 1, J = 6.7, H-5); 7.03 (2H, n,
J=28.7, H Ar); 7.25 (1H, n, J = 9.1, H-3); 7.68 (1H, c, =CH); 7.69-7.77 (1H, M, H-4); 7.88
(2H, 1, J = 8.7, H Ar); 8.03 (1H, 1, J = 6.7, H-6). Macc-criektp, m/z (Iym, %): 347 [M]" (8),
274 (31), 97 (41), 44 (100). Haiineno, %: C 69.18; H 4.86; N 12.03. C,yH{7N;0;.
Brruucneno, %: C 69.15; H4.93; N 12.10.

(E)-O1tna-2-[2-(nunuanometuiauaeH)nupuaun-1(2 H)-nia|-3-(4-nudropmeroxcude-
unn)akpunar (3¢). Beixonx 37%, Ry 0.20. T. 1. 111-114 °C (MeOH). MK crektp, v, cM '
2195, 2165, 1710. Cnekrp AMP 'H (400 MT'n), 8, m. 1. (J, Tw): 1.12 (3H, 1, J = 7.1, CH3);
4.10-4.27 (2H, m, CHy); 6.88 (1H, T, J = 6.7, H-5); 7.24-7.31 (3H, m, H-3, H Ar); 7.35

* [TpoLeHTHOE COOTHOIIEHHE coieii 1a u 1b onpeaersuiocs 1o HHTerpuposanmio crekrpa SIMP 'H.

775



(1H, T, J=73.7, OCHF,); 7.74 (1H, 1, J = 9.0, H-4); 7.81-7.89 (3H, m, =CH, H Ar); 8.05
(1H, n, J = 6.7, H-6). Macc-cuektp, m/z (Iym, %): 295 [M]™ (57), 250 (27), 249 (100).
Haiineno, %: C 62.71; H 3.83; F 9.88; N 10.86. C,oH;5F;N305. Brruucneno, %: C 62.66;
H 3.94; F 9.91; N 10.96.

(E)-91na-2-[2-(nuumanomernauaed)nupuaun-1(2 H)-ual-3-(1-merun-1H-nuppoJi-
2-mwn)akpuaat (3d). Beixon 25%, Ry 0.16. T. . 165-167 °C (EtOH). UK cnektp, v, cM '
2190, 2165, 1724. Cnextp SIMP 'H (400 MI'n), 8, m. a. (J, T'm): 1.17 (3H, T, J= 7.1, CH3);
3.70 (3H, ¢, NCH3); 4.08—4.30 (2H, M, CH,); 6.27 (1H, n, J = 2.5, H muppon); 6.81 (1H, T,
J=06.7, H-5); 7.19-7.27 (2H, m, H-3, H muppomn); 7.47 (1H, ¢, =CH); 7.64-7.74 (2H, m, H-4,
H nuppon); 7.95 (1H, n, J = 6.7, H-6). Macc-cniektp, m/z (lyy, %): 320 IM]" (46), 247
(44), 178 (63), 105 (100). Haitneno, %: C 67.52; H 5.13; N 17.47. C;sH¢N4O,. Bbruuc-
neHo, %: C 67.49; H 5.03; N 17.49.

CMmech (E)-3TIn-2-[2-(nuuuanomerunaeH)nupuaun-1(2 H)-nil-3-(2-meroxcu-
dennn)axpunara (3e) (~20%)* u (£)-3THn-2-[2-(nmuuaHomMeTuanaeH)nupuaud-1(2H)-
wi|-3-(2-meTokcupenmn)akpuiara (4b) (~80%)*. Beixom 23%. T.mn 148-151 °C
(EtOH). UK crmektp, v, cM : 2198, 2170, 1713. Cnextp SIMP 'H coenuuenus (3e)
(500 MI'), 0, M. 1. (J, I'm): 1.11 (0.6H, T, J = 7.1, CH3); 3.84 (0.6H, c, OCH3); 4.17 (0.4H,
K, J= 7.1, CH,); 6.84-6.89 (1H, M, H-5 (3e), H-5** (4b)); 7.01 (0.2H, T, J = 7.5, H-5");
7.10 (0.2H, 0, J = 8.4, H-3"); 7.28 (0.2H, n, J = 9.0, H-3); 7.47-7.52 (1H, m, H-4' (3e),
H-4'** (4b)); 7.73-7.81 (2H, m, =CH (3e), H-4 (3e), H-4,6** (4b)); 7.92 (0.2H, 0, J = 7.7,
H-6'); 7.96 (0.2H, 1, J = 6.5, H-6). Criektp SIMP 'H coemumenus (4b) (500 MI'w), 8, M. 1.
(/, T): 1.29 (2.4H, T, J= 7.1, CH3); 3.88 (2.4H, c, OCHj;); 4.24-4.42 (1.6H, m, CH,); 6.72
(0.8H, n, J=17.7, H-6"); 6.84-6.89 (1H, M, H-5 (4b), H-5** (3e)); 6.93 (0.8H, T, J = 7.5,
H-5"); 7.18 (0.8H, n, J = 8.4, H-3"); 7.34 (0.8H, n, J = 9.1, H-3); 7.47-7.52 (1H, m, H-4'
(4b), H-4'** (3e)); 7.73-7.81 (2H, M, H-4,6 (4b), =CH** (3e), H-4** (3e)); 8.24 (0.8H, c,
=CH). Macc-cniektp, m/z (Iom, %): 347 [M]" (55), 274 (100). Haiineno, %: C 69.22;
H 4.91; N 12.12. C,0H7N505. Boruucaeno, %: C 69.15; H 4.93; N 12.10.

(2)-931tun-2-[2-(anunanomMeTuaugeH)nupuaun-1(2 H)-unil-3-(tnoden-2-ui)akpu-
aat (4a). Beixon 22%, R:0.20. T. 1. 134-136 °C (EtOH). UK cnextp, v, cM @ 2197,
2170, 1721. Cnextp SIMP 'H (400 MI'w), 8, m. 1. (J, T): 1.23 (3H, 1, J= 7.1, CHs); 4.14-4.40
(2H, m, CHy); 6.84 (1H, 1, J = 6.8, H-5); 7.24-7.27 (2H, m, H-3, H tHoden); 7.69-7.79 (2H, M,
H-4, H tnoden); 8.04 (1H, n, J = 6.8, H-6); 8.06 (1H, ¢, =CH); 8.10 (1H, x, J= 5.1,
H tnoden). Macc-cniextp, m/z (I, %): 323 (10) [M]", 250 (100). Haitneno, %: C 63.19; H
4.02; N 12.93; S 9.89. C17H3N;0,S. Beruncneno, %: C 63.14; H4.05; N 12.99; S 9.92.

ITHA-2-aMuHO-1-tnaHOUHA0IN3NH-3-KapOokcnaar (5). Ilo nanueiM TCX, nomyuen-
Hasl BBIIICONIMCAHHBIM CIIOCOOOM CMECh COICP)KHT [1Ba coenuHeHus 4a u 5. BeicymeHHbII
OCTAaTOK pACTBOPSIFOT B alETOHE M XPOMATOrpadUpyrOT Ha KOJIOHKE C CHJIMKArelieM
(amroeHT aneToH-TekcaH, 3:5). Coouparot dpakiuro (R 0.50). Berxox 0.03 r (13%). T. m.
151 °C. UK crektp, v, cM ': 3469, 3343, 2207, 1675. Crextp SIMP 'H (200 MI'w), §, M. 1.
(/, T'm): 1.32 3H, 1, J= 7.0, CH3); 4.33 (2H, x, J= 7.0, CH>); 6.49 (2H, c, NH,;); 6.98-7.06
(1H, M, H-6); 7.36-7.48 (2H, m, H-7,8); 9.25 (1H, n, J = 7.2, H-5). Macc-cuekrp, m/z
Loy %): 229 (100) [M]". Haiineno, %: C 62.78; H 4.88; N 18.33. C;,H,;N;0,. Borunuc-
neno, %: C 62.87; H 4.84; N 18.33.

PentrenocTpykrypHoe uccienoBanue coequHenusi 3a. Kpucramisl coenunenus 3a
MoHokmHHBIE, CoH5N3O0,, M 317.35, mpu 298 K: a 23.0347(8), b 9.3343(3),
¢ 15.5999(6) A; B 99.252(3)°; ¥ 3310.53(19) A®; M, 317.34; Z 8, npoctpaHcTBeHHAS rpym-
na C2/¢, dyyy 1.273 t/em’; (MoK at) 0.085 M5 F(000) 1328. TTapameTpsl dneMeHTapHOi
SYEHKN U nHTeHCHBHOCTH 6981 oTpaxenuit (3749 HezaBUCUMBIX, R;y 0.027) m3mepeHs! Ha
ABTOMAaTHUYECKOM 4YeTBIPEXKpYKHOM au¢pakromerpe Xcalibur 3 (rpaduToBblii MOHOXPO-
matop, CCD-neTexTop, ®-CKaHUPOBaHUE, 20, 58.24°).

* TIponieHTHOE COoOTHOLIEHNE coenrHeHni 3e u 4b onpenensiock M0 MHTETPUPOBAHUIO CIIEKTpa
SIMP 'H.
** Curxaisl IpOTOHOB coennHeHnH 3e u 4b, KOTOpbIe HAKJIAABIBAIOTCSI.
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[6]. [TomoxxeHMsT aTOMOB BOJOPOJa PACCUUTAHBI TEOMETPUUYECKH M YTOYHEHBI 10 MOJIEIN
"Hae3nHUK" ¢ U= nU,, Hecymero atoma (n = 1.5 1 MeTHIbHOM Tpynnsl U #n = 1.2 s
OCTATIbHBIX aTOMOB BOJOpoza). CTPyKTypa yTouneHa no F° monHomaTpuunsiv MHK
B aHM30TPOITHOM NPHUOIIDKEHUH T HEBOAOPOAHBIX aToMOB 10 WR, 0.111 mo 3749 otpa-
keHusaM (R; 0.048 mo 2146 otpaxenusm ¢ F>4c(F), S 1.00). IIpu yrouHeHHH CTPYKTYpHI
Hajarajgoch orpanudenue Ha mamuny cBasu C(18)-C(19) 1.513(1) A. Kpucramiorpapu-
YeCcKHe IapaMeTphl, KOOPAWHATHI aTOMOB, a TaKKe MOJHBIC TAOJNUIbBI JUIMH CBA3EH |
BJICHTHBIX YTIJIOB COCAMHEHUs 3a JenoHUpoBaHbl B KeMOpHIKCKOM OaHKe CTPYKTYpPHBIX
nmanHbIX (menoneHT CCDC 1313394).
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