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3MPOBAHHBIX [IPOU3BOAHBIX AKPUIUHA, & TAKKE MaIaMeBbIii METAITIOKOMIUIEKC ¢ Tayuiaaiem cocrasa PALCI,
¢ BeIxozioM 75%. JlaHHBIE coennHEeHHs comepkaT psan papMakoQOPHBIX TPYI U SBISIOTCS MEPCTIEKTUBHBIMU
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[IponsBoaHble aKpUAWHA HALUIM ILIMPOKOE IpU-
MEHEHHE B Pa3JIMYHBIX 00JacTAX MPaKTHYECKOU Jie-
SITeTBHOCTH YenoBeka. OHU SBISIOTCS M3BECTHBIMU
MIUTMEHTaMH M KpacuTelsIMHU M, Onarogapsi AJTMHHON
LIEMU COTMPSDKEHUST — MOTYT BBICTYIaTh B KadyecTBE
MapKepoB (IyopecleHIMY 1 BU3yaIn3aluy, UCTIOb-
30BaThCsl B JIA3EPHBIX TEXHOJOTHSIX, B 00JacTu op-
TFaHUYECKUX IOJIYIPOBOAHUKOBBIX MAaTe€pHalIoB U B
Ka4eCTBE aJbTEPHATUBHBIX 3aMEHHUTEIEH MOITyIPOBO-
naukoB [1]. [Ipucymue npou3BoAHBIM aKpUANHA HH-
TEPKAIUPYIOIINE CBOWCTBA ONMPEACTHIN X LIMPOKOE
IIPUMEHEHHUE B MEIUIIMHE: 3TO IIPEnaparsl ¢ UPOKUM
CIIEKTPOM OHOJIOTHYECKOM aKTHBHOCTH, HalpUMep:
[IPOTHUBOOILYX0JIEBbIE —aMCaKpHH, aHTHIEIIPECCAHThI —
OUMETaKpHUH, AHTHCENTHYECKHE — pPUBAHOJ, HOOT-
pOTIHBIE — TaKpWH, MPOTHBOMAISIPUITHBIE — aKPUXHH.
Oco0oe MecCTO 3aHHMAIOT COJIM AKPUAOHYKCYCHOIl
KHCJIOTBI, KOTOpPBIE HMCIIOJIB3YIOTCSI B KayecTBE AEH-
CTBYIOILICHI OCHOBBI B Ipemnaparax LHMKIO(pepoH u
HEOBHpP. AKPUAMHBI MIPOSABIISIIOT IPOTUBOBUPYCHOE U
MMMYHOMOAYJIUpYIOIlee AefcTBHE, TPU ITOM Ipak-
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THYECKH HE OKAa3bIBAIOT BPEJHOTO BO3ICUCTBHS HA
OpraHu3M 4YCJIOBCKA U BXOIAT B NEPEUYCHL JXKU3HCHHO
Ba)KHBIX JICKaPCTBEHHBIX TIperaparos [2, 3].

[InpuMHUIOXMHONIMHEI B TIOCTEIHUE TOABI TaKKe
HIMPOKO HCIIONB3YIOTCS KaK CHJIbHOIEHCTBYIOLIHE
nekapctBa. CoenuHeHus ¢ mupuMuo[4,5-b|xunomnu-
HOHAWOHOBBIM (PparMeHTOM 00J1a/1al0T BEICOKOH OHO-
JIOTUYECKOH aKTUBHOCTBIO, HAIIPUMEDP MPOTHBOMAIIS-
PHIHOM, aHTHOAKTEPHATBLHOM, IPOTUBOOITYXOJIEBOU 1
T. 1. [4, 5], a Takke HHrUONPYIOIIe aKTUBHOCTHIO B
xoJle TuTHdYeckoro nukia cuaresa JJHK-supyca omy-
xou yenoBeka KSHV [6, 7].

Takum 00pa3oM, aKpUAMHOBBIA M HHPUMHUIOXHU-
HOJIMHOBBII ()parMeHTHI SIBIISIIOTCSA YHUBEPCAIbHBIMU
(apMakoQOpHBIMU TPYNIAMHU C ITUPOKUM CHEKTPOM
OMOJIOTHIECKOW aKTUBHOCTH. VICIoMb30BaHHE pas-
HOOOpa3HbIX (YHKIMOHATU3UPOBAHHBIX MpPEACTa-
BUTENEH U3 TETEPOIMKINYECKUX U apOMaTHUECKHX
KJIACCOB COENMHEHHUH MaeT OOJNBIION BRIOOp AJIS TO-
Jy4YEeHUS! NPOM3BOIHBIX AKpUAWHA U OOECHEeUMBaET
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Cxema 1.
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X = H, Y = 3-0C(0)-3-Py (4), 4-OC(0)-3-Py (5), 3-OC(0)-4-Py (9, 17), 4-OC(O)-4-Py (10, 18); X = 6-OMe, Y =
3-0C(0)-3-Py (6, 14), 4-OC(0)-3-Py (7, 15), 3-OC(0)-4-Py (11), 4-OC(0)-4-Py (12); X = 6-OEt, Y = 4-OC(0)-3-Py

(8, 16), 4-OC(0)-4-Py (13).
OOJIBIIYIO BEPOSATHOCTh MOMYYEHUSI HOBBIX COEAUHE-
HUH C 1eneBoi (papMaKoIOTHIeCKOH aKTHBHOCTHIO.

Llens naHHOW PabOTHI — CHHTE3 HOBBIX MPOHU3BO/I-
HBIX 8,9,10,12-TeTparuapobensolalakpunun-11(7H)-
ona u 10,12-muruapo6enso[fjnupumuno[4,5-b]xu-
vHonmmH-9,11(7H,8H)-nroHa, comepiKamuXx OCTaTKh
HUKOTHHOBOH M M30HUKOTHHOBOHM KHCIJIOT, KOBAJICHT-
HO NPUCOCAMHEHHBIX C MOMOLIBIO CIOKHOI(HUPHBIX
IpYIIl B pa3iUYHbIC TIOJIOKECHUS apOMaTHYECKOTO
sapa (cxema 1). CnoxkHbie 3(OUpbl HUKOTUHOBOW H
MN30HUKOTHHOBOM KHCIIOT SIBIISIFOTCSI TTE€PCHEKTHBHBI-
MH cyOcTparamu mpu pa3pabOTKe CTpaTerHu co3fa-
HUSl HOBBIX OMOJIOTHYECKH AaKTUBHBIX BEIIECTB, IO-
CKOJIbKY 0OJIaZIafoT PsiIoM LIEHHBIX CBOMCTB [8, 9].

TpexkoMnoHEeHTHasA KacKajHasi KOHJEHCcalus apo-
MaTUYECKNX aMHMHOB, allbJACTHUJIOB W ITUKINYECKHX
B-nuKapOOHMITBHBIX COETUHEHHWN MPEICTaBIsSET CO-
00l yIOOHBINA OTHOCTAUIHBINA METO/I CHHTE3a ITOJIU-
SIAEPHBIX TETEPOLUKINYECKUX cucTeM. L{uknuzanmio
MPOBOAMIIA KHUIISTYEHUEM HCXOIAHBIX KOMIIOHEHTOB B
OyTaHoue B TeueHue 24 .

Crenyer Taxke OTMETUTh, YTO MUPUAMHCOAEP-
JKalllue aKpUAWHBL, SABIAACH MOIUA30TCOAEPKAILUMU
reTepOLUKINYECKUMHA COEAUHEHUSMH, MOTYT pac-
CMaTpHUBaThCS B Ka4eCTBE MOTEHIUATIBHBIX JIUTaHI0B
IUIS1 IOy YEeHU S KOMIUIEKCOB IIEPEXOJHBIX METAIITIOB U
HX MOCJIEIYIOUIET0 IPUMEHEHHs B KaueCTBE KaTall-
3aTOpOB pa3iIn4HbIX Hporecco [10-22]. B xauecTe
IpuMepa MpUBeIeHa METOMKA CHHTE3a METAJIJIOKOM-

iekca akpuauaa 13 ¢ quxmopuaom namianus. Me-
tayokomiuiekc 27 coctasa PALCI, (L — akpugua 13)
obpasyercsi ¢ BbIXOIOM 75%. AHanu3 cnektpoB 'H
SIMP nonydeHHOro KOMILIEKCa MO3BOJISIET IPENIo-
JIOXKUTh, YTO KOOPIMHALIUS TaJIaus MIPOUCXOIUT I10
MUPUAMHOBOMY aTOMY a30Ta JIMTaH[a, a He MO aKpH-
JUHOBOMY: CUTHAJIbI MMPUIMHOBBIX ITPOTOHOB B KOM-
miekce 27 o cpaBHEHHIO ¢ turanaoM 13 cmemarorcs
B cimaboe mone Ha 0.15-0.19 M. 1., a curHAN MpOoTOHA
Ha aKpUAMHOBOM aroMme a3ora cMeraeercs Ha 0.02 m. 1.

Taxoke OBUTM TIONTYYEHBI YETBEPTHUYHBIE aMMOHHU-
€BBIE COJM CHHTE3WPOBAHHBIX TPOU3BOIHBIX AKPH-
muHa (cxema 2). N-3amemieHHbIE COJNIM THPUAUHUS
MIPEICTABIIAIOT OOJBITION WHTEPEC, C OMHON CTOPOHBI
Onaromapsi HATMYHUIO Y HUX OMOJIOTHYECKOW aKTUBHO-
ctu [23, 24] ¥ BOBMOXHOCTH MCIIOJIb30BaHUS B Kade-
CTBE MOHHBIX JKUIKOCTEH [25], ¢ mpyroi — m3-3a UX
YPE3BBIYANHO BHICOKOH pPEaKIIMOHHON CIOCOOHOCTH B
peaknusax HyKiIeo(HUIBbHOTO 3aMEIEHHUS 1 IPUCOSIH-
HeHus [26].

Bce cuntesupoBanHble conmu nupuauHus 19-26
MPEACTABIIAIOT COO0H SIPKO-’KENThIC WM OPaH)KEBbIE
KpHCTaJUIMYECKHE BelecTsa. B cmektpax SAMP 'H
MOJTyYeHHBIX MPOAYKTOB B MHTepBaie 1.55-1.57 u
4.44-4.75 m. . HaOMIONAIOTCS XapaKTePHbIE CUTHAIBI
npotoHoB rpyni NMe u NEt, a Takke CABUT CUTHAJIOB
MPOTOHOB MUPHIANHUSA B 00nacts 9.32-8.59 M. 1., uto
COOTBETCTBYET HAJMUHUIO HOJIOKUTEIBHOTO 3apsijia Ha
arome azora. [IpuMeuarenbHO U TO, YTO COJIU MUPHIU-
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Cxema 2.

1-3,9, 10, 12

19-26

R! = Et (19-24), Me (25, 26); R?= H (19, 22, 23), OMe (20, 24, 26), OEt (21, 25); R3 = H (19-21, 25),

Me (22-24, 26).

HUS OBLTH TIOTYYEHBI TOIBKO ISl POM3BOMHBIX aKpH-
IHa ¢ HparMeHTOM M30HUKOTHHOBOH KUCIIOTHI, B TO
BpeMs Kak IS TPOW3BOIHBIX, cojepxamux Qpar-
MEHT HUKOTUHOBOW KHUCJIOTHI, U3 PEAKIIMOHHOW CMECH
6BIJII/I BBIJCJICHBI UCXOAHBIC BEIICCTBA BHEC 3aBUCHUMO-
CTH OT IPOAOKUTEILHOCTH MPOBEACHUS PEaKIUU.

CocTaB U CTpOEHHE CHHTE3MPOBAHHBIX COENUHE-
HHUU JI0Ka3aHO JaHHBIMHU JIECMEHTHOTO aHanu3a, IMP,
UK, YO cnekTpockonuu U Macc-ClIEKTPOMETPHUU.

Taxkum ob6pa3om, pa3paboTaH yqOOHBINH OZHOCTA-
JTUAHBIA CIOCO0 CHHTE3a MPOU3BOAHBIX aKpUAUHA U
MMMPUMHUIOXMHOIIMHA, COJepXKaiuX (parMeHThl HU-
KOTHHOBOH M HM30HHKOTHHOBOW KHCIOT. CHHTE3UPO-
BaHHBIC COCANHCHUS CHOCO6HI)I BCTyIIaTh B p€aKHIO
KBapTepHU3auu (IPOU3BOIHBIC H30HUKOTHHOBOMH
KHCJIOTBI) U K OOpa3oBaHHUIO YCTOWYIMBBIX MeETall-
JIOKOMILJIEKCOB C COJIIMH TIEPEXOJHBIX METAJIOB U
SIBIISIFOTCSL TIEPCIIEKTUBHBIMY CyOCTparaMu JUIsl CO3-
JaHWs Ha UX OCHOBE HOBBIX (hapMaIleBTUIECKUX CyO-
CTaHIMK, 00NaTAIOIIMX AHTUMUKPOOHOM, MPOTHBO-
OITyXOJICBOW MM (DYHTUIIUAHON aKTUBHOCTHIO, & TaK-
JKe B Ka4€CTBE KaTaJn3aToOpOB Pa3IMYHBIX POIIECCOB.

OKCIIEPUMEHTAJIBHA S YACTD

UK crnektpsl 3anucansl Ha Dypbe-criekTpodoTo-
metpe Protege-460 Nicolet ¢ mpurotoBieHuem 00-
pasnoB B Buue TadmeTok ¢ KBr. YO crekTpbl CHATHI
Ha crnekTpodoromerpe Varian Cary 300 ¢ ucmoib-
30BaHHEM KBapLEBBIX KioBeT ¢ / = 1 cm. B kauectBe
pacTtBopuTesl TpUMEHsUH MeTaHonl. KoHieHTpa-
sl HMCCIIEAYEMBbIX COEIMHEHWH COCTaBIsUla ¢ =
107 mons/n. Crexrpsl SIMP 'H u 3C coenunennii
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3-9, 11-26 cHarel Ha cnekrtpomeTpe Avance-500
Bruker B IMCO-d,. 3anucey SAIMP cniekTpoB 1iist co-
eqnaeHui 1, 2, 10 okazajack HEBO3MOKHOH M3-3a UX
KpaiiHe HU3KOW PacTBOPUMOCTH B OOBIYHO IPUMEHS-
eMBbIX pacTBopuTensx. OqHako ObutH 3amucanbl SIMP
CIIEKTPBI COOTBETCTBYIOUINX UM YETBEPTUUHBIX COJIEH
nupuguaust 19, 20, 23, o6naaroonmx ropasio Jydiei
PacTBOPUMOCTHIO. DIIEMEHTHBIN aHAlIU3 BBITOIHSIN
Ha CHNS-ananu3zatope Vario MICRO cube V1.9.7.

JIns CMHTE30B MCTIOIb30BaIH 1,3-1TMKIIOTeKCaH TH-
OH, 5,5-muMeTwInuKiIorekcan-1,3-auon, 2,4,6-Tpu-
TUAPOKCUITUPUMUINH, 1,5-HadTanuuauaMuH, 2-Had-
TiiamuH kBanudukarmmn YJIA; ciaoxsble 3¢dups
THAPOKCUOCH3AIBACTHIOB M HUKOTHHOBOW/M30HHUKO-
TUHOBOW KHCIIOT CUHTE3UPOBAHBI 110 MeToAuKe [27].

O0masi MeToAuKa CHHTe3a akpuauHoB 1-18.
Cwmecnr 3.00 MMonp cioxkHoro 3¢dwupa, 3.05 MMoIb
2-gadptumamuaa u 3.05 MMmome 1,3-IIMKIIOTeKCcaH-
nroHa  (5,5-mHMeTHIIUKIOTeKCcaH-1,3-1MoHa  WiIn
2,4,6-tpurnnpokcunupumuania) B 30 mu OyraHona
KunsATHIH B Tedenue 24 4. [locne npexparenust oopa-
30BaHMS 0CaJ[Ka CMECh OXJIAXAAIU B XOJIOIMUIbHUKE,
0caJloK OT(QUIBTPOBBIBAIIY B BAKyyMe Uepe3 CTEKIISH-
Heli unbTp LoTTa, MpoMBIBaIN HEOONBIINM KOJH-
YEeCTBOM XOJIOJHOTO OyTaHOJa U CYIIMIN B BO3AYII-
HOM TepMocTare npu 50°C 10 MOCTOSTHHON MacChI.

4-(11-Oxco0-7,8,9,10,11,12-rexcaruapoden3o|a]-
akpuauH-12-nia)deHnsioBbiii 3PP U3OHNKOTHHO-
Boii kuciaotsl (1). Bexon 0.60 r (45%), 1. ut. 295—
300°C. UK cnektp, v, cM~': 3259, 3187, 3087, 2954,
2867, 1747, 1620, 1597, 1583, 1521, 1494, 1467,
1427, 1400, 1385, 1323, 1276, 1238, 1192, 1169,



1822 AKHWIINHA u ap.

1140, 1096, 1063, 1019, 960, 907, 844, 817, 752, 700,
680, 617, 587, 538, 480. YD criekTp, Ay, HM (€): 216
(41000), 231 (39000), 268 (13000), 280 (17000), 291
(18000), 321 (5000), 339 (6000), 369 (6000). Haitne-
Ho, %: C 78.20; H 5.00; N 6.25. C,9H,,N,O5. Beruuc-
neHo, %: C 78.01; H4.97; N 6.27. M 446.50.

2-MeTtokcu-4-(11-okco-7,8,9,10,11,12-rexkcarua-
poben3o|alakuaun-12-nia)dpennaoBsiii 3¢up u3o0-
HUKOTHHOBOH KucaoThl (2). Bexog 0.71 r (50%),
T. wi. 302-304°C. UK cnekrp, v, em b 3267, 3192,
3088, 3050, 2935, 2870, 1750, 1601, 1583, 1520,
1494, 1469, 1428, 1398, 1384, 1335, 1323, 1274,
1251, 1236, 1191, 1185, 1144, 1122, 1093, 1063,
1028, 964, 900, 850, 822, 809, 751, 699, 679, 637,
581, 527, 477. YO cnexrp, Ap,y, HM (€): 216 (53000),
230 (50000), 268 (14000), 280 (21000), 291 (21000),
321 (7000), 338 (8000), 365 (8000). Haitneno, %: C
76.210; H 5.10; N 5.80. C;,H,4N,0,. Boruncneno, %:
C75.61; H5.08; N 5.88. M 476.52.

2-9tokcu-4-(11-oxco-7,8,9,10,11,12-rexcarua-
poben3o|a]akpuaun-12-ni)deHnsioBblii 3¢up U3o0-
HUKOTHHOBOH KucaoThI (3). Bexon 0.78 T (53%), T.
1. >310°C. UK cnekrp, v, em': 3267, 3187, 3093,
3070,2975,2926,2883,1748,1633, 1594, 1583, 1520,
1510, 1493,1467, 1426, 1400, 1381, 1325, 1279, 1236,
1190, 1143, 1125, 1085, 1063, 1040, 972, 877, 854,
816, 753, 739, 700, 682, 584, 527, 465. YO crnektp,
Amaxs HM (€)1 216 (49000), 230 (45000), 268 (13000),
280 (19000), 291 (19000), 321 (5000), 338 (7000),
366 (8000). Cnextp SIMP 'H (500 MTI'n), &, m. a.:
1.14 T (1H, OCH,CH;, J = 7.5Tn), 1.77-1.99 m (2H,
CH,), 2.29 n. n 2H, CH,, J = 5.3, 7.5 Tm), 2.62-2.68 m
(2H, CH,), 3.87-4.04 m (2H, OCH,CHs;), 5.90 ¢ (1H,
CH), 6.63 n. n (1H,,,J =8.2,1.8Tm), 6.98 1 (1H,,, J =
8.2Tm), 7.21 n (1H,, J = 1.7 I'm), 7.30-7.36 m (2H,,),
7.41-7.47m (1Hy,), 7.78-7.84 M (2H,,), 7.90 1. 1 (2Hp,,
J=6.0,15Tm), 799 n (1H,, J = 8.5 T'm), 8.83 1. 1
(2Hpy, J = 6.0, 1.5 '), 9.81 ¢ (1H, NH). Cniexrp SIMP
13C (125 MI'w), 8¢, M. a.: 14.93 (OCH,CH;), 21.51
(CH,), 27.41 (CH,), 36.09 (CH), 37.30 (CH,), 64.44
(OCH,CHj3), 114.25 (CHp,), 117.54 (CHy,), 120.22
(CHyy), 122.75 (CHy,), 123.18 (CHy,), 123.37 (2CHpy),
124.24 (CH,,), 127.44 (CH,,), 128.71 (CH,,), 129.02
(CHyy), 151.58 (2CHpy ), 108.84, 116.63, 130.96, 131.90,
134.97, 136.57, 137.68, 147.36, 149.53, 153.29, 163.64,
194.27 (12C,,,)- Haiineno, %: C 76.30; H 5.35; N
5.68. C3;H,4N,0,. Berancneno, %: C 75.90; H 5.34;
N 5.71. M 490.55.

3-(9,9-umeTni-11-okco-7,8,9,10,11,12-rexca-
ruapoden3o|a]akpuann-12-un)pennyioBbiii  dPpup
HUKOTHHOBOI kucjoThl (4). Beixog 0.68 r (48%),
T. 1. 268-270°C. UK cnektp, v, cM ':3266, 3192,
3087, 3057, 3017, 2954, 2929, 2908, 1742, 1634,
1599, 1585, 1521, 1496, 1470, 1445, 1429, 1420,
1400, 1382, 1366, 1347, 1310, 1275, 1262, 1237,
1226,1209, 1195, 1184, 1149, 1087, 1034, 1022, 1003,
980, 823, 816, 798, 783, 773, 748, 731, 709, 697, 630,
620, 588, 576, 528, 489. YD cexTp, Ay, HM (€): 217
(47000), 232 (55000), 270 (15000), 280 (18000), 292
(21000), 325 (5000), 340 (8000), 370 (9000). Criexktp
SIMP 'H (500 MI'), 8, m. 1.: 0.88 ¢ (3H, CH;), 1.03 ¢
(3H, CHj;), 2.06 n (1H, CH,, J = 6.0 I'n), 2.23 1 (1H,
CH,,J =6.0T'n), 2.42 1 (1H, CH,, J = 6.5 '), 2.55
n (1H, CH,, J = 6.5 I'n), 5.87 ¢ (1H, CH), 6.98 1.
(1H,J=7.8,1.0T), 7.15 ¢ (1H,,), 7.17 1 (1H,, J =
7.8Tm), 7.24 v (1H,,, J = 7.8 I'm), 7.30-7.35 m (2H,,),
744 1 (1Hpy, J = 7.4 T'w), 7.60 1. x (1H,,, J = 7.8,
49 Tm), 7.78-7.83 M (2H,,), 7.98 0 (1H,,, J = 8.6 I'm),
8.40 x. T (1Hpy, J = 8.0, 1.7 I'ny), 8.87 1. 1 (1Hpy, J =
4.8, 1.4 '), 9.19 1 (1Hpy, J = 1.5 '), 9.75 ¢ (1H, NH).
Crextp SIMP 3C (125 MI'm), 8¢, M. 1.: 26.96 (CH3),
29.69 (CHj;), 36.28 (CH), 40.72 (CH,), 50.86 (CH,),
117.66 (CH,,), 119.74 (CH,,), 121.12 (CHy,,), 123.02
(CH,,), 124.29 (CH,,), 124.58 (CH,,), 126.01 (CH,,),
127.49 (CH,,), 128.80 (CH,,), 129.04 (CH,,), 138.03
(CH,,), 151.07 (CH,,), 154.73 (CH,,), 32.76, 107.40,
116.43,125.67, 131.00, 131.83, 135.01, 149.45, 150.65,
151.50, 163.98, 193.72 (12C,.,,). Haiimeno, %: C
78.99; H 5.53; N 5.85. C5;H,¢N,0O5. Beraucneno, %:
C 78.46; H 5.52; N 5.90. M 474.55.

4-(9,9-umeTnia-11-okco-7,8,9,10,11,12-rexca-
ruapooden3o|a]akpuann-12-un)peHunyioBbiii  dpup
HUKOTHHOBO# kucaothl (5). Beixog 0.73 r (51%),
T. 1. 280-282°C. UK cnextp, v, cM ':3273, 3189,
3083, 2956, 2925, 2871, 1743, 1633, 1616, 1592,
1582, 1520, 1492, 1470, 1427, 1418, 1397, 1383,
1348, 1321, 1279, 1262, 1240, 1202, 1167, 1147,
1123, 1090, 1024, 981, 937, 881, 850, 828, 809, 746,
730, 700, 619, 588, 545, 523, 490. YO cnexTp, Apaxs
HM (g): 217 (41000), 232 (48000), 271 (13000), 281
(17000), 292 (19000), 325 (5000), 340 (7000), 370
(8000). Crextp SIMP 'H (500 MI'w), 8, m. a.: 0.89
¢ (3H, CHj;), 1.05 ¢ (3H, CHy), 2.08 n (1H, CH,, J =
6.0 I'm), 2.25 1 (1H, CH,, J = 6.0 I'm), 2.44 o (1H,
CH,,J =6.5Tm), 2.56 n (1H, CH,, J = 6.5 I'y), 5.88
c (1H, CH), 7.10 o 2H,,, J = 8.6 I'm), 7.31-7.33 m
(2Hyy), 7.34-7.37 m (2Hy,), 745 T (1Hpy, J = 7.4 '),
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7.60 1. 1 (1H,, J = 8.0, 4.8 I'y), 7.79-7.85 m (2H,,),
798 1 (1Hy,, J = 8.6 Tu), 8.38 1. T (1Hp,, J = 8.0,
1.81'm), 8.87 1. n(1Hpy, J=4.7,1.4T1),9.19 n (1Hp, J =
1.6 '), 9.77 ¢ (1H, NH). Cniextp AMP 13C (125 MTI'm),
d¢c, M. 11.: 27.03 (CHj3), 29.68 (CHs), 35.94 (CH), 40.72
(CH,), 50.87 (CH,), 117.64 (CH,,), 121.74 (2CH,,),
123.05 (CH,,), 124.25 (CH,,), 124.59 (CHy,), 127.45
(CHy,), 128.72 (CHy,), 129.05 (CHy,), 129.17 (2CH,,),
137.94 (CH,,), 151.01 (CH,,), 154.73 (CH,,), 32.78,
107.63, 116.78, 125.68, 131.01, 131.83, 134.97, 145.65,
149.00, 151.35, 164.11, 193.74 (12C,,,). Haiineno, %:
C 79.02; H 5.54; N 5.81. C5;H,¢N,0O5. Boruncneno,
%: C 78.46; H 5.52; N 5.90. M 474.55.
5-(9,9-Aumeruna-11-oxco-7,8,9,10,11,12-rexca-
ruapoOen3olalakpuaun-12-ui)-2-MmeTokcupeHu-
JIOBBIN 3P HUKOTHHOBO KHCJIOTHI (6). Brixon
0.74 r (49%), T. 1 300-302°C. UK crextp, v, cM
3266, 3187, 3088, 3061, 3121, 2957, 2912, 2870,
1748, 1633, 1617, 1590, 1578, 1518, 1495, 1463,
1447, 1418, 1396, 1386, 1310, 1280, 1263, 1240,
1205, 1180, 1148,1124,1110, 1083, 1067,1037,1021,
980, 910, 830, 813, 800, 777, 751, 730, 700, 670, 657,
633,593,570, 505, 490. YD criexTp, Ay, HM (€): 219
(54000), 228 (57000), 269 (15000), 281 (19000), 292
(21000), 325 (5000), 339 (8000), 370 (9000). Criextp
SIMP 'H (500 MI'), 8, m. 1.: 0.89 ¢ (3H, CH;), 1.03 ¢
(3H, CH;), 2.06 n (1H, CH,, J = 6.0 I'ry), 2.23 o (1H,
CH,,J=6.0In), 2.41 o (1H, CH,, J = 6.5 I'n), 2.54
a (1H, CH,, J = 6.5 I'), 3.63 ¢ (3H, OCH,), 5.81 ¢
(1H, CH), 6.95 n (1H,,, J = 8.6 I'y), 7.04 n (1H,,, J =
2.0Tm), 7.14 n. n (1H,, J = 8.5, 2,0 I'y), 7.29-7.36 m
(2Hu,), 744 T (1Hpy, J =73 T'w), 7.59 1. 1 (1Hy,, J =
7.7,49T),7.78 n (1H,,,J =8.8T11), 7.80 n (1H,,, J =
8.0 I'm), 7.97 1 (1H,, J = 8.5 T'w), 8.38 1. T (1Hpy, J =
8.0, 1.8 T'w), 8.87 1. 1 (1Hpy, J = 4.7, 1.5 I'n), 9.17 1
(1Hpy, J = 1.6 T'm), 9.70 ¢ (1H, NH). Cnekrp SMP
13C (125 MTI'n), 8¢, M. .: 27.04 (CH;), 29.69 (CHj),
35.41 (CH), 40.71 (CH,), 50.89 (CH,), 56.26 (OCHy),
112.79 (CHy,), 117.64 (CH,,), 122.16 (CH,,), 123.08
(CH,,), 124.23 (CH,,), 124.66 (CH,,), 126.69 (CH,,),
127.44 (CH,,), 128.65 (CH,,), 129.02 (CH,,), 138.07
(CHy,), 151.05 (CH,,), 154.82 (CH,,), 32.77, 107.67,
116.69, 125.27, 130.99, 131.84, 134.95, 139.07, 140.58,
149.07, 151.25, 163.35, 193.79 (13C,,,)- Haiineno, %:
C 76.22; H 5.62; N 5.49. C5,HN,0,. Beruncneno,
%: C76.17; H 5.59; N 5.55. M 504.58.
4-(9,9-Iumerna-11-okco-7,8,9,10,11,12-rexca-
ruapoden3o|alakpuaun-12-ui)-2-MmeTokcudeHu-
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JoBbIH 3¢Up HUKOTHHOBOH KHCI0THI (7). Beixon
0.77 T (51%), T. 1. 263-264°C. UK cnexrp, v, cm ™
3275, 3190, 3083, 3055, 3007, 2959, 2912, 2872,
1752, 1633, 1596, 1583, 1520, 1492, 1470, 1419,
1396, 1381, 1324, 1262, 1245, 1233, 1201, 1184,
1142, 1123, 1093, 1069, 1036, 1021, 981, 937, 883,
860, 827, 809, 780, 742, 731, 700, 693, 670, 637, 593,
581, 530, 487. YO cexTp, Ay, HM (€): 218 (46000),
230 (47000), 270 (14000), 281 (18000), 292 (18000),
323 (4000), 339 (7000), 370 (8000). Cnexrp AMP 'H
(500 MI'm), o, m. 1.: 0.91 ¢ (3H, CHj3), 1.04 ¢ (3H,
CH,), 2.11 a1 (1H, CH,, J = 6.0 '), 2.25 n (1H, CH,,
J =6.0Tm), 245 n (1H, CH,, J = 6.5 T'm), 2.56 &
(1H, CH,, J =6.5T'n), 3.68 ¢ (3H, OCH;), 5.88 ¢ (1H,
CH), 6.70 n. n (1H,,, J =8.2,1.7T), 7.00 x (1H,,, J =
82Tm), 7.24 n (1H,,, J = 1.6 I'm), 7.31-7.37 m (2H,,),
746 T (lHPy, J="77Tn), 7.59 n. n (1H,, J = 8.0,
4.8 T'm), 7.79-7.84 m (2H,,), 8.06 0 (1H,,, J = 8.5 '),
8.36 1. T (1Hpy, J = 8.0, 1.8 '), 8.86 1. 1 (1Hpy, J =
4.8, 1.5 T'w), 9.16 n (1Hp,, J = 1.7 I'm), 9.77 ¢ (1H,
NH). Cnektp SIMP 3C (125 MTI'm), 8¢, M. a.: 27.03
(CHj), 29.69 (CH;), 36.25 (CH), 40.76 (CH,), 50.89
(CH,), 56.26 (OCHj;), 112.98 (CH,,), 117.64 (CH,,),
120.18 (CH,,), 122.83 (CH,,), 123.24 (CH,,), 124.30
(CH,)), 124.71 (CH,,), 127.49 (CH,,), 128.73 (CH,,),
129.04 (CH,,), 138.00 (CH,,), 151.00 (CH,,), 154.84
(CHy,,), 32.82, 107.62, 116.78, 125.35, 131.02, 131.94,
134.95, 137.33, 147.13, 150.56, 151.55, 163.57, 193.90
(13C,yy). Haiineno, %: C 76.25; H 5.63; N 5.51.
C3,HysN,O,4. Brraucneno, %: C 76.17; H 5.59; N
5.55. M 504.58.
4-(9,9-AumeTnia-11-okco-7,8,9,10,11,12-rexca-
ruapoden3ofa]lakpuaun-12-ni)-2-3TokcudeHuno-
BbIi 3()Mp HUKOTHUHOBOH KUCA0THI (8). Brixon 0.78 T
(50%), T. 1. 276-278°C. UK cnextp, v, cM ': 3264,
3188, 3088, 2958, 2927, 2872, 1744, 1640, 1593,
1584, 1519, 1496, 1469, 1420, 1397, 1380, 1284,
1263, 1237, 1197, 1146, 1122, 1086, 1071, 1035,
1020, 983, 971, 943, 877, 857, 812, 783, 763, 742,
730, 699, 627, 581, 491. YO cnexTp, Ayay, HM (€): 218
(44000), 230 (46000), 270 (13000), 281 (17000), 292
(18000), 323 (6000), 340 (7000), 369 (8000). Criektp
SIMP 'H (500 MI'), 8, m. 1.: 0.90 ¢ (3H, CH;), 1.04 ¢
(3H, CH;), 1.14 r (3H, OCH,CH;,J = 7.0 '), 2.10 1
(1H, CH,, J = 6.0 I'y), 2.25 n (1H, CH,, J = 6.0 '),
2.44 n (1H, CH,, J = 6.5 T'n), 2.56 1 (1H, CH,, J =
6.5 I'm), 3.874.02 m (2H, OCH,CH;), 5.87 ¢ (1H,
CH), 6.70 n. 1 (1H,,, J = 8.2,1.9T), 6.99 n (1H,,, J =
8.2Tm), 7.20 o (1H,,, J = 1.7 I'm), 7.28-7.37 m (2H,,),
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746 T (1Hpy, J = 7.7 Tw), 7.59 1. n (1H,,, J = 8.0,
4.8 T'm), 7.78-7.84 m (2H,,), 8.05 m (1H,,, J = 8.5 I'm),
8.36 1. T (1Hpy, J = 8.0, 1.9 T'), 8.86 1. 1 (1Hpy, J =
4.8, 1.6 T'w), 9.16 1 (1Hp,, J = 1.7 '), 9.76 ¢ (1H,
NH). Cnekrp IMP 3C (125 MTI'n), 8¢, M. 1.: 14.95
(OCH,CH,), 27.01 (CHj;), 29.67 (CH;), 36.21 (CH),
40.75 (CH,), 50.89 (CH,), 64.47 (OCH,CHj), 114.21
(CH,,), 117.60 (CH,,), 120.18 (CH,,), 122.76 (CH,,),
123.22 (CH,,), 124.26 (CH,,), 124.69 (CH,,), 127.44
(CH,,), 128.70 (CHp,), 129.02 (CH,,), 137.88 (CH,,),
150.89 (CH,,), 154.77 (CH,,), 32.79, 107.61, 116.78,
125.47,131.00, 131.92, 134.94, 137.76, 146.97, 149.66,
151.46, 163.61, 193.84 (13C,.,,). Haiineno, %: C
76.59; H 5.55; N 5.38. C33H;3,N,0,4. Beraucneno, %:
C 76.43; H 5.83; N 5.40. M 518.60.
3-(9,9-Iumernia-11-okco-7,8,9,10,11,12-rexca-
ruapoOen3o|alakpuann-12-ui)peHnioBsiii  3pup
H30HUKOTUHOBOI KHEJ0ThI (9). Borxom 0.68 1 (48%),
T. 1. 298-300°C. UK cnextp, v, cM': 3252, 3177,
3075, 3024, 2957, 2926, 2870, 1741, 1593, 1582,
1521, 1500, 1494, 1485, 1467, 1430, 1424, 1410,
1400, 1384, 1370, 1324, 1275, 1260, 1238, 1208,
1184, 1140, 1119, 1093, 1066, 1036, 1002, 815, 749,
704, 693, 664, 630, 593. YO cuexTp, Ay, HM (€): 215
(42000), 232 (44000), 270 (12000), 280 (17000), 291
(18000), 325 (4000), 339 (7000), 370 (8000). CriexTp
SIMP 'H (500 MI'), 8, m. 1.: 0.87 ¢ (3H, CH;), 1.03 ¢
(3H, CHy), 2.07 o (1H, CH,, J = 6.0 '), 2.23 o (1H,
CH,,J=6.0Tn), 2.41 n (1H, CH,, J = 6.5 I'n), 2.52
o (1H, CH,, J = 6.5 I'n), 5.88 ¢ (1H, CH), 6.99 ax
(1H,,J=79,1.1Tm), 7.15 1 (1H,,, J = 1.9 T'm), 7.19
o0 (1H,,J=59Tm), 7.24 1 (1H,,, J = 7.8 I'n), 7.29—
7.36 M (2H,,), 7.43 T (1H,,, J = 7.6 '), 7.78-7.83 m
(2Hap), 7.94 1. 0 (2Hpy, J = 6.0, 1.6 '), 7.97 1 (1Hy,,
J=285Tn), 8.84 n. n 2Hp,, J = 6.0, 1.6, I'r), 9.75
¢ (1H, NH). Cnextp AMP '3C (125 MI'n), 8¢, M. 1.
26.94 (CHj;), 29.69 (CHj;), 36.29 (CH), 40.72 (CH,),
50.85 (CH,), 117.66 (CH,,), 119.61 (CH,,), 120.98
(CHyp), 123.01 (CHy,), 123.51 (2CHpy), 124.29
(CH,,), 126.13 (CHy,), 127.49 (CH,,), 128.81 (CHy,),
129.04 (CHy,,), 129.54 (CH,,), 151.44 (2CHyy), 32.76,
107.39, 116.41, 131.00, 131.83, 135.01, 136.85,
149.51, 150.62, 151.50, 163.93, 193.71 (12C.epy)-
Haiineno, %: C 78.59; H 5.54; N 5.87. C5,H,N,0;.
Brruucneno, %: C 78.46; H 5.52; N 5.90. M 474.55.
4-(9,9-Iumerni-11-okco-7,8,9,10,11,12-rexca-
ruapoOen3o|alakpuann-12-ni)peHnioBsiii  3pup
H30HMKOTHHOBOMH KucaoThl (10). Breixox 0.74 T
(52%), T. 1. 268-270°C. UK cnextp, v, cMm': 3261,

3191, 3088, 3037, 2959, 2926, 2870, 1744, 1633,
1618, 1598, 1583, 1520, 1494, 1470, 1430, 1399,
1386, 1324, 1277, 1265, 1239, 1196, 1186, 1171,
1151, 1123, 1094, 1064, 1036, 1020, 983, 887, 849,
812, 753, 746, 699, 683, 663, 587, 547, 493. YD
CHEKTP, Ayax HM (€): 216 (45000), 232 (47000), 271
(13000), 281 (19000), 292 (21000), 324 (5000), 339
(8000), 371 (9000). Haiineno, %: C 79.00; H 5.53; N
5.88. C5;H,4N,0;. Beruucneno, %: C 78.46; H 5.52;
N 5.90. M 474.55.
5-(9,9-Iumeruna-11-okco-7,8,9,10,11,12-rekca-
ruapooden3ofa]akpuaun-12-uia)-2-MmeTorcude-
HWIOBbIH 3(UpP M30HHUKOTUHOBOH KucaoThl (11).
Beixon 0.73 1 (48%), T. . 301-302°C. UK cnexrp,
v, eM 't 3257, 3187, 3074, 3020, 2955, 2926, 2870,
1751, 1632, 1592, 1581, 1518, 1495, 1463, 1395,
1386, 1281, 1264, 1204, 1180, 1148, 1124, 1113,
1082, 1062, 1036, 1022, 813, 772, 749, 701. YO
CIEKTP, Ayax HM (€): 216 (42000), 230 (43000), 271
(12000), 281 (18000), 292 (18000), 325 (5000), 340
(7000), 370 (8000). Cnextp AMP 'H (500 MI'n), 3,
M. 1.: 0.89 ¢ (3H, CH;), 1.03 ¢ (3H, CH3;), 2.06 1 (1H,
CH,,J=6.01n),2.23 n(1H, CH,,J=6.0T1),2.41 1
(1H, CH,, J = 6.5 '), 2.54 n (1H, CH,, J = 6.5 I'n),
3.62 ¢ (3H, OCH;), 5.81 ¢ (1H, CH), 6.96 n (1H,,, J =
8.7 I'm), 7.04 n (1H,,, J = 2.1 Tm), 7.14 0. o (1H,,,
J=28.5,2.1Tn), 7.29-7.35 M (2H,,), 744 T (1H,,, J
=7.5Tn), 7.77-7.83 M (2H,,), 7.92 0. 1 (2Hpy, J =
6.1, 1.7 I'm), 7.96 n (1H,,, J = 8.5 I'm), 8.84 1. 1
(2Hpy, J = 6.0, 1.6, T'n), 9.70 ¢ (1H, NH). Cnexrp
SIMP 13C (125 MI'n), 8¢, M. a.: 27.03 (CHy), 29.71
(CH3), 35.42 (CH), 40.72 (CH,), 50.90 (CH,), 56.29
(OCHs;), 112.85 (CHy,), 117.66 (CH,,), 122.02 (CHy,),
123.09 (CHy,), 123.54 (2CHpy), 124.26 (CHy,), 126.81
(CH,,), 127.46 (CH,,), 128.68 (CH,,), 129.04 (CH,,),
151.55 (2CHpy), 32.78, 107.66, 116.68, 131.00, 131.84,
134.95, 136.40, 139.04, 140.63, 148.95, 151.30, 163.32,
193.82 (13C,.,,). Haiineno, %: C 76.31; H 5.61; N
5.53. C5,H,4N,0,. Beruucneno, %: C 76.17; H 5.59;
N 5.55. M 504.58.
4-(9,9-Aumerna-11-oxkco-7,8,9,10,11,12-rex-
caruapobensofa]akpuaun-12-uma)-2-metokcude-
HHJIOBBI 3()Mp M30HUKOTHHOBOH KHcaoThl (12).
Beixon 0.74 r (49%), 1. . 290-291°C. UK cnexrp,
v, em ! 3266, 3190, 3087, 2957, 2928, 2869, 1752,
1633, 1596, 1583, 1522, 1495, 1469, 1399, 1382,
1267, 1240, 1199, 1181, 1147, 1122, 1090, 1080,
1063, 1032, 811, 750, 702, 583. Y® cnektp, A,

max>

M (g): 216 (51000), 232 (51000), 269 (14000), 281
JKYPHAJI OBILLENA XMMMU Ttom 90 Ne 12 2020



IMNPUAVHOBBLIE ITPOU3BOJHBIE AKPUJIVHA 1825

(21000), 292 (21000), 325 (6000), 340 (8000), 370
(10000). Cnexrp SIMP 'H (500 MI'm), §, m. a.: 0.90
¢ (3H, CHy), 1.05 ¢ (3H, CH;), 2.10 o (1H, CH,, J =
6.0 T'm), 2.25 n (1H, CH,, J = 6.0 I'n), 2.44 1 (1H,
CH,,J=6.5Tn),2.56 1 (1H, CH,,J=6.5T1), 3.68 ¢
(3H, OCHs;), 5.87c (1H,CH), 6.68 n. 1 (1H,,, J = 8.2,
1.8 T), 6.99 n (1H,,, J =82 T), 7.23 n (1H,, J =
1.7Tm), 7.31-7.36 M (2H,,), 7.46 T (1H,,, J = 7.7 '),
7.79-7.84 M (2H,,), 7.90 1. 1 (2Hpy, J = 6.0, 1.6 I'n),
8.05 m (1Hy,, J = 8.6 I'n), 8.84 1. 1 (2Hpy, J = 6.0, 1.5
I'm), 9.76 ¢ (1H, NH). Cnextp SIMP '3C (125 MTI'n),
dc, M. 1.: 27.01 (CHj3), 29.70 (CH5), 36.23 (CH), 40.75
(CH,), 50.88 (CH,), 56.27 (OCH;), 112.96 (CH,,),
117.62 (CH,,), 120.18 (CH,,), 122.70 (CH,,), 123.22
(CHyy), 123.46 (2CHpy), 124.31 (CHy,), 127.49 (CHy,),
128.74 (CHy,), 129.04 (CH,,), 151.58 (2CHpy), 32.83,
107.58, 116.74, 131.01, 131.92, 134.94, 136.45, 137.26,
141.43, 147.24,150.42, 163.53, 193.88 (13C,.,,). Haii-
neHo, %: C 76.23; H 5.61; N 5.52. C5,H,sN,0,. BoI-
yucieno, %: C 76.17; H 5.59; N 5.55. M 504.58.
4-(9,9-Inmerna-11-okco-7,8,9,10,11,12-rexca-
ruapodensolalakpuaun-12-ni)-2-3TokcudeHuno-
BbIif 3P N30HUKOTHHOBOH Kuca0ThI (13). Boixon
0.76 T (49%), T. . 281-282°C. UK cnekrp, v, cM '
3264, 3189, 3089, 3066, 3020, 3010, 2981, 2953,
2922, 2867, 1751, 1595, 1581, 1519, 1494, 1465,
1427, 1399, 1379, 1324, 1262, 1236, 1195, 1151,
1122, 1087, 1062, 1034, 980, 880, 818, 808, 746,
701, 685, 570. YO cnexrp, Ay, HM (€): 216 (54000),
232 (50000), 271 (15000), 281 (22000), 292 (22000),
324 (6000), 340 (8000), 370 (9000). Cnexrp AMP 'H
(500 MI'm), o, m. o.: 0.90 ¢ (3H, CHj3), 1.04 ¢ (3H,
CH,), 1.13  (3H, OCH,CH;, J = 7.0 T'nm), 2.10 &
(1H, CH,, J =6.0I'n), 2.24 n (1H, CH,, J = 6.0 I'y),
242 n (1H, CH,, J = 6.5 '), 2.58 1 (1H, CH,, J =
6.5 T'm), 3.894.01 m (2H, OCH,CH;), 5.86 ¢ (1H,
CH), 6.70 n. n (1H,,, J = 8.3, 1.8 T'm), 6.99 0 (1H,,,
J=282Tn), 7.20 o (1H,, J = 1.6 Tw), 7.31-7.36 m
(2Hp,), 745 1 (1H,, J = 7.7T'n), 7.78-7.84 M (2H,,),
7.90 1. 1 (2Hpy, J = 6.0, 1.5 T'n), 8.04 1 (1H,,, J =
8.5 I'm), 8.84 1. 1 (2Hp,, J = 6.0, 1.5, I'n), 9.76 ¢ (1H,
NH). Cnekrp SIMP 3C (125 MTI'n), 8¢, M. a.: 14.95
(OCH,CH,), 27.00 (CHj;), 29.70 (CHj;), 36.22 (CH),
40.75 (CH,), 50.89 (CH,), 64.49 (OCH,CHj;), 114.21
(CH,p,), 117.61 (CH,,), 120.20 (CH,,), 122.65 (CHy,),
12322 (CHy,), 123.39 (2CHpy), 124.30 (CH,,),
127.47 (CH,,), 128.73 (CH,,), 129.04 (CH,,), 151.58
(2CHpy), 32.81, 107.60, 116.77, 131.01, 131.92,
134.94, 136.60, 137.70, 147.11, 149.54, 151.51,
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163.60, 193.87 (13C,,,,). Haiineno, %: C 76.43; H
5.85; N 5.35. C33H;)N,0,. Beruncneno, %: C 76.43;
H 5.83; N 5.40. M 518.60.

5-(9,11-Auoxco-7,8,9,10,11,12-rekcaruapooeH-
30[flnupumuno|4,5-b]xuHoanH-12-u1)-2-MeTOK-
cueHWI0BBIH 3(PUP HUKOTHHOBOMH KHCI0THI (14).
Brxom 0.62 r (42%), T. u. 268-270°C. UK cmekrp,
v, cM 't 3430, 3322, 3264, 3208, 3165, 3076, 3037,
2929, 2853, 2798, 1740, 1714, 1696, 1645, 1607,
1591, 1542, 1504, 1465, 1416, 1394, 1290, 1271,
1234, 1196, 1122, 1073, 1020, 973, 829, 765, 753,
732,700, 668, 627, 553, 500. YO criekTp, Ayay, HM (€):
218 (50000), 233 (46000), 274 (16000), 285 (16000),
320 (6000). Criextp SIMP 'H (500 MTI'nr), 8, m. 11.: 3.64
¢ (3H, OCHs;), 5.73 ¢ (1H, CH), 6.98 n. n (1H,,, J =
8.6 I'm), 7.08 n (1H,,, J = 2.1 T'm), 7.18 n. o (1H,,
J=28.6,2.1Tm), 7.32-7.39 M (2H,,), 7.45 1 (1H,,, J =
7.6 I'm), 7.60 0. 1 (1H,,, J = 8.0, 4.9 I'ry), 7.80-7.86
M (2H,,), 7.93 1 (1H,,, J = 8.6 I'm), 8.39 n. T (1H,,,
J =28.0, 1.8 I'n), 887 1. n (1H,, J = 4.9, 1.6 I'n),
9.08 (1H, NH), 9.18 n (1H,,, J = 1.6 I'ry), 10.4 ¢ (1H,
NH), 10.69 ¢ (1H, NH). Cniextp AIMP '3C (125 MI'n),
d¢c, M. 1.0 36.84 (CH), 56.36 (OCHj;), 113.02 (CHyg,),
118.06 (CH,,), 122.06 (CH,,), 122.97 (CH,,), 123.32
(CH,,), 124.46 (CH,,), 124.66 (CH,,), 126.70 (CH,,),
127.61 (CH,,), 129.08 (CH,,), 138.11 (CH,,), 151.08
(CH,,), 154.84 (CH,,), 87.10,115.74, 125.25, 131.00,
131.44, 133.86, 134.38, 139.20, 139.97, 14541,
149.46, 150.64, 163.39 (13C,.,,). Haiineno, %: C
68.35; H4.12; N 11.33. C,4qH,(N,4Os. Beraucneno, %:
C 68.29; H4.09; N 11.38. M 492.48.

4-(9,11-Aunoxco-7,8,9,10,11,12-rekcarngpooeH-
30[flnupumuno|4,5-b]xuHoann-12-um1)-2-MmeTOK-
cueHWI0BBIH 3(PUP HUKOTHHOBOH KHCaA0THI (15).
Brrxon 0.62 1 (42%), T. 1. 297-299°C. UK cnexrp, v,
em1:3192,3073,2958,2935, 1751, 1704, 1645, 1598,
1541, 1510, 1470, 1449, 1425, 1397, 1346, 1268,
1233, 1199, 1122, 1066, 1020, 823, 807, 732, 553. YO
CHEKTP, Ayay HM (€): 218 (43000), 235 (43000), 273
(17000), 284 (16000), 320 (6000). Cnekrp SIMP 'H
(500 MTI'm), 6, m. 1.: 3.70 ¢ (3H, OCHj;), 5.80 ¢ (1H,
CH), 6.64 n. n (1H,,, J = 8.2, 1.8 T'm), 7.01 o (1H,,
J =82Tm), 7.32-7.37 m (2H,,), 7.40 n (1H,, J =
8.8 IT'm), 7.46 T (1H,,, J = 7.6 T'm), 7.61 a. n (1H,,,
J =28.0,409 I'm), 7.83-7.87 m (2H,,), 7.98 m (1H,,
J =8.5Tm), 837 n. T (1H,,, J = 8.0, 1.9 '), 8.87
o1 (IH,, J = 4.8, 1.6 Tu), 9.16 1 (1H,, J =
1.8 T'm), 9.93 (1H, NH), 10.02 ¢ (1H, NH), 10.67 c
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(1H, NH). Cnextp SIMP '3C (125 MTI'n), 8¢, m. 1.
36.65 (CH), 56.29 (OCH;), 113.02 (CH,,), 117.93
(CH,,), 119.98 (CH,,), 123.01 (CH,,), 123.42 (CH,,),
124.43 (CH,,), 124.73 (CH,,), 127.62 (CH,,), 129.04
(CHyup), 129.13 (CH,,), 138.00 (CH,,), 150.62 (CH,,),
150.96 (CH,,), 86.94, 115.66, 125.32, 130.95, 131.56,
134.61, 136.42, 137.60, 146.47, 146.53, 151.12, 154.
86, 163.54 (13C,.,,)- Hatineno, %: C 68.36; H4.11; N
11.35.C54H,oN,4O5. Brrancneno, %: C 68.29; H 4.09;
N 11.38. M 492 .48.
4-(9,11-Inokco-7,8,9,10,11,12-rekcarugpooeH-
30[flmupumuno|4,5-b|xunoaun-12-uj)-2-3ToOKCH-
¢enunnoBblii 3¢pup HUKOTHHOBOH KHUCHOTHI (16).
Berxon 0.65 1 (43%), 1. r. 280-282°C. UK cnexrp,
v, em 't 3197, 3074, 2980, 2931, 1751, 1704, 1676,
1589, 1541, 1511, 1471, 1445, 1426, 1396, 1272,
1232, 1198, 1121, 1085, 1069, 1034, 1021, 967, 823,
806, 732, 700, 667, 640, 560, 513. YD crextp, Ay
oM (g): 217 (56000), 236 (52000), 274 (20000), 284
(20000), 320 (7000). Criextp SIMP 'H (500 MTI'n), 8,
M. a.: 1.15 T (3H, OCH,CH,, J = 7.0 T'm), 3.824.14
M (2H, OCH,CH,), 5.78 ¢ (1H, CH), 6.63 n. 1 (1H,,,
J=282,18Tm), 7.00 1 (1H,, J = 8.3 I'm), 7.30 1
(1H,, J = 1.8 Tm), 7.32-7.38 m (1H,,), 7.40 1 (1H,,,
J=8.8Tm), 7451 (1H,,J=7.611), 7.62 1. 1 (1H,,,
J=1738,4.61n),7.85(2H,,,J=8.7T'n), 7.98 1 (1H,,,
J=28.6Tmn), 837 n. T (1H,, J = 8.0, 2.0 '), 8.87
o1 (1H,, J =4.8, 1.6 'm), 9.12 ¢ (1H, NH), 9.16 1
(1H,, J = 1.6 T'm), 10.42 ¢ (1H, NH), 10.70 ¢ (1H,
NH). Cnekrp SIMP '3C (125 MTI'n), 8¢, M. a.: 14.95
(OCH,CHjy), 36.60 (CH), 64.50 (OCH,CHj;), 114.25
(CHy,), 117.97 (CH,,), 119.98 (CH,,), 122.99 (CH,,),
123.46 (CH,,), 124.48 (CH,,), 124.74 (CH,,), 127.61
(CH,,), 129.04 (CHy,), 129.13 (CH,,), 137.91 (CH,y,),
150.87 (CH,,), 154.82 (CHy,), 86.96, 115.71, 125.45,
130.98, 131.52, 134.42, 136.47, 138.02, 149.28,
150.61, 151.56, 164.73 (13C,.,,). Haiineno, %: C
68.91; H 4.35 N 11.03. C,oH,,N,O5. Beraucneno, %:
C68.77; H4.38 N 11.06. M 506.51.
3-(9,11-Anokco-7,8,9,10,11,12-rekcarugpodeH-
30[flmupumuno[4,5-b]xunonnn-12-ni)¢eHnnoBbIi
3¢pup U30HNKOTHHOBOM KUCJI0THI (17). Beixon 0.551
(40%), T. mn. >310°C. UK cnektp, v, cM: 3268,
3210, 3146, 3075, 3030, 2926, 2853, 2800, 1748,
1712, 1642, 1605, 1590, 1542, 1461, 1408, 1266,
1229, 1199, 1131, 1078, 1062, 835, 780, 753, 694,
660, 543, 517. YO cnexrp, Ay, HM (€): 216 (38000),
237 (39000), 274 (17000), 284 (15000), 321 (6000).
YO cnextp, A,y HM (€): 216 (38000), 238 (34000),

274 (14000), 284 (14000), 319 (4000). Cnexrp SAMP
'H (500 MI'w), §, m. a.: 5.80 ¢ (1H, CH), 7.03 nx
(1Hu,, J=7.5,1.5Tn), 7.17-7.21 Mm (1H,,), 7.22-7.29
M (2H,,), 7.33 T (1H,, J = 7.5), 7.36 0 (1H,,, J =
8.5Tm), 7.41-7.46 m (1H,,), 7.81-7.86 Mm (2H,,), 7.92
M (1Hy,), 7.94 0. 1 (2Hpy, J = 6.0, 1.5 T'n), 8.83 1. 1
(2Hpy, J = 6.0, 1.5 '), 9.14 ¢ (1H, NH), 9.81 ¢ (1H,
NH), 10.61 ¢ (1H, NH). Cniextp AMP '3C (125 MI'),
d¢c, M. 1.2 36.71 (CH), 117.90 (CH,,), 120.00 (CHg,),
120.88 (CHy,), 123.18 (CH,,), 123.50 (2CHpy),
124.31 (CH,,), 126.10 (CH,,), 127.60 (CH,,),
129.08 (CHy,), 129.16 (CH,,), 129.67 (CH,,), 151.33
(2CHpy), 86.80, 115.33, 123.12, 130.86, 131.55,
135.00, 136.87, 137.46, 149.22, 150.73, 163.54,
163.99 (12C,,,)- Haiineno, %: C 70.25; H 3.93; N
12.09. C,;H3N,O,. Beruucneno, %: C 70.12; H 3.92;
N 12.12. M 462 .46.

4-(9,11-Auoxkco-7,8,9,10,11,12-rexkcarnapodeH-
30[flnupumuno|4,5-b]xunoann-12-ui)-2-MeToOK-
cudeHnioBblil 3pUpP H30OHUKOTHHOBOI KHCJIOTHI
(18). Beixon 0.61 1 (41%), T. 1. >310°C. UK cmektp,
v, eM': 3196, 3073, 3037, 2872, 2839, 2808, 1749,
1708, 1639, 1591, 1544, 1506, 1467, 1390, 1344,
1268, 1233, 1212, 1123, 1079, 1062, 1037, 825, 813,
752, 698, 680, 660, 633, 620, 552, 523. YO cnektp,
Amaxs HM (€): 216 (38000), 238 (34000), 274 (14000),
284 (14000), 319 (4000). Cniexp SIMP 'H (500 MTI'1y),
5, M. 11.: 3.70 ¢ (3H, OCH3;), 5.81 ¢ (1H, CH), 6.65 &.
o (1Hp, J =8.2,1.5Tn), 7.02 1 (1H,,, J = 8.2 T'm),
7.32-7.38 M (2H,,), 7.40-7.48 0 (2H,,), 7.82-7.86 m
(ZHap), 7.90 11 (2Hpy, J = 5.9 '), 7.99 1 (1H,,, J =
8.5 T'u), 8.84 x (2Hpy, J = 5.9 '), 9.13 ¢ (1H, NH),
10.44 ¢ (1H, NH), 10.72 ¢ (1H, NH). Cnekrp AMP
13C (125 MI'w), 8¢, M. 1.: 36.64 (CH), 56.30 (OCH;),
113.06 (CH,,), 118.01 (CH,,), 120.03 (CH,,), 122.92
(CHpp), 12348 (2CHpy), 123.63 (CH,,), 124.51
(CH,,), 127.66 (CH,,), 129.07 (CH,,), 129.18
(CHyy), 151.57 (2CHpy), 86.97, 115.71, 123.15,
131.01, 131.54, 134.49, 136.46, 137.59, 145.62,
146.56, 150.65, 151.66, 163.52 (13C,.,,). Haiineno,
%: C 68.35; H4.12; N 11.34. C,4H,,N,Os. Beruucie-
HO, %: C 68.29; H 4.09; N 11.38. M 492.48.

OO0masi MeToAUKA CHHTE3a YeTBEPTHYHBIX CO-
Jgeid nupuaunua 19-26. K pacteopy 1.0 mmoins npo-
M3BOHOTO akpuanHa B 30 My OGE3BOAHOTO aleToHa
nmobaBmsi 3.0 MMOIIb COOTBETCTBYIOIIETO ATKUIIH-
onuma. CMech KUIIATHIM 72 4, 3aT€M OXJIa)KIalau 10
KOMHaTHOM Temmeparypbl. OOpa3oBaBIIHiicS OcaloK
OT()UIBTPOBBIBAIIM M MPOMBIBAIA HEOOJIBIITUM KOJIH-
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YeCTBOM OXJIAXKIACHHOTO arerona (3 x 5 mur), 3aTemM
cymmin B Bakyyme npu 50°C.
1-9Tuna-4-{(4-(11-oxco-7,8,9,10,11,12-rexcaru-
apooen3o|alakpuaun-12-nia)peHokcn)kapOoOHNI}
nupuannuii-1-uogua (19). Beixog 0.55 r (92%), T.
1. 267-268°C. UK cnekrp, v, em': 3253, 3183, 3085,
3072, 3034, 30006, 2972, 2949, 2879, 1750, 1717,
1643, 1630, 1597, 1583, 1519, 1491, 1467, 1427,
1389, 1349, 1336, 1324, 1283, 1237, 1202, 1190,
1171,1146, 1126, 1101, 1023, 957, 900, 840, 819, 810,
767, 749, 688, 660, 583, 528, 483. YD cnexTp, Apyaxs
HM (€): 226 (61000), 269 (14000), 280 (19000), 290
(18000), 312 (5000), 337 (8000), 368 (8000). Criektp
SIMP 'H (500 MTI'n), 8, m. a.: 1.55 T (3H, NCH,CH;,
J =172 TI'm), 1.72-1.86 m (1H, CH,), 1.90-2.02 m
(1H, CH,), 2.21-2.35 m (2H, CH,), 2.60-2.67 m (2H,
CH,), 4.73 x (2H, NCH,CH;, J = 7.2 T'n), 5.89 ¢ (1H,
CH), 7.13 1 (2H,,, J = 8.7 I'n), 7.27-7.37 m (4H,,),
743 T (1H,,, J = 7.6 '), 7.77-7.85 m (2H,,), 7.93
1 (1Hy,, J = 8.6 I'n), 8.59 1 (2Hp,, J = 6.5 T'n), 9.30
1 (2Hpy, J = 6.9 T'n), 9.84 ¢ (1H, NH). Cnexrp SIMP
13C (125 MI'n), 8¢, m. a.: 16.98 (NCH,CHj;), 21.54
(CH,), 27.43 (CH,), 35.92 (CH), 37.31 (CH,), 57.68
(NCH,CHjy), 117.65 (CHy,), 121.52 (2CH,,), 123.03
(CH,,), 12432 (CH,,), 127.51 (1CH,,, 128.24
(2CHpy), 128.83 (CHy,), 129.13 (CHy,), 129.44
(2CHy,), 146.70 (2CHp,), 108.89, 116.66, 131.05,
131.82, 134.99, 144.08, 146.55, 148.43, 153.39,
161.56, 194.32 (11C,,,,). Haiineno, %: C 61.92; H
4.50; 1 21.02; N 4.62. Beruucneno, %: C 61.80; H
4.52;121.06; N 4.65. M 602.46.
1-9tun-4-({2-metoxcu-4-(11-okco-
7,8,9,10,11,12-rexkcaruapoden3ofa]akpuann-12-
wi)peHoken jkapOoHuw ) nupuauHuii-1-uoqua (20).
Beixon 0.60 1 (95%), 1. 1. 254-255°C. UK cnexrp,
v, eM 't 3274, 3192, 3084, 3008, 2942, 2907, 1755,
1645, 1599, 1584, 1520, 1491, 1471, 1431, 1418,
1400, 1385, 1367, 1339, 1278, 1237, 1194, 1145, 1122,
1090, 1048, 1029, 1012, 963, 900, 856, 821, 810, 750,
700, 681, 640, 577, 529, 480. YO cieKTp, A,y HM (€):
226 (68000), 268 (16000), 280 (24000), 289 (21000),
323 (6000), 338 (9000), 366 (9000). Crnekrp SAMP
'H (500 MTI'n), 8, m. x.: 1.56 T (3H, NCH,CH;, J =
7.2 Tm), 1.76-1.88 m (1H, CH,), 1.91-2.01 m (1H,
CH,), 2.25-2.34 m (2H, CH,), 2.60-2.69 m (2H, CH,),
3.70c (3H, OCH;), 4.73 k (2H, NCH,CH;,J=7.2T'n),
591 ¢ (1H, CH), 6.66 n. n (1H,,, J = 8.2, 1.8 I'm),
7.04 1 (1H,,, J =8.2Tm), 7.28 n (1H,,, J = 1.7 I'n),
7.31-7.38 M (2H,,), 7.45 T (1H,,, J = 7.6 '), 7.78—

JKYPHAJI OBLLENA XMMMU tom 90 Ne 12 2020

7.86 M (2Hy,), 8.00 1 (1H, J = 8.5 '), 8.60 1 (2Hp,,
J =6.7T'n), 9.31 n 2Hp,, J = 6.8 T'n), 9.84 ¢ (1H,
NH). Cnekrp SIMP 3C (125 MI'n), 8¢, M. 1.: 16.91
(NCH,CHj;), 21.54 (CH,), 27.45 (CH,), 36.25 (CH),
3732 (CH,), 56.42 (OCH,), 57.73 (NCH,CH,),
113.23 (CH,,), 117.61 (CH,,), 120.36 (CH,,), 122.65
(CH,,), 12331 (CH,,), 12434 (CH,,, 127.53
(1CHy,), 128.28 (2CHpy), 128.83 (CHy,,), 129.09
(CHy,), 146.95 (2CHp,), 108.76, 116.57, 131.04,
131.91, 135.00, 136.97, 143.16, 148.00, 150.15,
153.51, 161.05, 194.44 (12C,.,,). Haiineno, %: C
60.82; H4.64;120.01; N 4.41. C3,H,9IN,O,. Brunc-
neHo, %: C 60.77; H 4.62; 120.06; N 4.43. M 632.49.
4-({2-9Tokcu-4-(11-oxco-7,8,9,10,11,12-rexca-
ruapoden3o|alakpuaun-12-uia)deHoxcu}kapoo-
Hu)-1-3Tuanupuanunii-1-nogua (21). Beixog 0.61
(90%), T. 1. 267-268°C. UK cnektp, v, cMm': 3274,
3191, 3100, 3019, 2976, 2935, 1758, 1635, 1599,
1582, 1519, 1493, 1470, 1450, 1427, 1397, 1386,
1280, 1247, 1236, 1192, 1146, 1122, 1095, 1080,
1041, 972, 964, 855, 822, 809, 742, 681. YO cnektp,
Amaxs HM (€): 226 (70000), 280 (24000), 289 (22000),
320 (7000), 339 (9000), 368 (9000). Crnextp SAMP
'H (500 MTI'n), 8, m. a.: 1.16 T (3H, OCH,CH;, J =
7.0 T'm), 1.56 T 3H, NCH,CH;, J = 7.2 I'nm), 1.75-
1.88 m (1H, CH,), 1.91-2.00 m (1H, CH,), 2.25-2.33
M (2H, CH,), 2.60-2.68 m (2H, CH,), 3.90-3.99 m
(1H, OCH,CH,;), 4.00-4.08 m (1H, OCH,CH,), 4.73
k (2H, NCH,CH,, J = 7.3 T'n), 5.89 ¢ (1H, CH),
6.66 0. 1 (1H,,, J = 8.3, 1.8 T'm), 7.04 n (1H,, J =
8.3Tm), 7.25 n (1H,,,J = 1.8 '), 7.30-7.37 M (2H,,),
7.44 T (1H,,, J = 7.6 I'n), 7.78-7.86 m (2H,,), 8.00
a (1H, J = 8.5 I'n), 8.60 n (2Hpy, J = 6.7 '), 9.30
A (2Hpy, J = 6.8 '), 9.83 ¢ (1H, NH). Cnexrp JIMP
BC (125 MI'n), 8¢, M. a.: 14.98 (OCH,CHs), 16.85
(NCH,CHj;), 21.56 (CH,), 27.45 (CH,), 36.23 (CH),
37.33 (CH,), 57.73 (NCH,CH,;), 64.59 (OCH,CHj;),
114.34 (CH,,), 117.60 (CH,,), 120.32 (CH,,), 122.59
(CH,,), 123.20 (CH,,), 124.34 (CH,,), 127.51 (CH,,),
128.16 (2CHpy), 128.83 (CH,,), 129.10 (CHy),
147.00 (2CHp,), 108.80, 116.61, 131.04, 131.91,
134.98, 137.33, 143.28, 147.90, 149.26, 153.48,
161.10, 194.43 (12C,,,). Haiineno, %: C 62.44; H
5.25; 118.79; N 4.12. C55H;35IN,O,4. Beraucneno, %:
C62.32; H5.23; 118.81; N 4.15. M 674.57.
4-({3-(9,9-Aumerni-11-okco-7,8,9,10,11,12-rek-
caruapoOen3o|a]axkpuann-12-nn)penoxcu}kapoo-
HuJ)-1-3Tuanupuaununii-1-noguna (22). Beixox 0.571
(91%), T. 1. 215-216°C. UK cnektp, v, cm': 3225,
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3175, 3117, 3077, 3057, 2958, 2932, 2901, 2863,
1751, 1705, 1632, 1621, 1607, 1581, 1519, 1491,
1467, 1441, 1431, 1394, 1383, 1366, 1332, 1311,
1274,1261,1237,1219, 1184, 1169, 1145,1092, 1078,
1035, 1000, 980, 923, 860, 825, 800, 773, 763, 743,
700, 683, 670, 613, 576, 530. 520, 483. YO cuekrp,
Amaxs HM (€)1 219 (54000), 227 (53000), 269 (12000),
281 (19000), 291 (17000), 324 (4000), 340 (7000),
370 (9000). Ciextp AMP 'H (500 MTI'n), 5, m. 11.: 0.86
¢ (3H, CH;), 1.04 ¢ (3H, CH;), 1.57 T (3H, NCH,CH3,
J=7.3Tm),2.05 n(1H, CH,, J = 6.0 I'm), 2.24 n (1H,
CH,,J =6.0'n), 2.41 o (1H, CH,, J = 6.5 '), 2.56
o (1H, CH,, J = 6.5 I'm), 4.75 x (2H, NCH,CH;, J =
7.3 Tm), 5.87 ¢ (1H, CH), 7.05 n. x (1H,,, J = 8.0, 1.0
I'm), 7.20 T (1H,, J = 1.8 T'm), 7.22 M (1H,,), 7.26—
7.36 m (3H,,), 7.43 T (1H,,, J = 7.6 '), 7.78-7.85
M (2Hy,), 7.94 1 (1Hy,, J = 8.4 T'n), 8.63 1 (2H,,,
J =6.7Tu), 932 1 2Hp,, J = 6.9 I'n), 9.78 ¢ (1H,
NH). Cnekrp SIMP 3C (125 MTI'n), 8¢, M. a.: 16.99
(NCH,CH,), 26.95 (CHs;), 29.74 (CHj;), 36.41 (CH),
40.62 (CH,), 50.88 (CH,), 57.64 (NCH,CH,), 117.69
(CH,,), 119.40 (CH,,), 120.79 (CH,y,), 122.97 (CHy,),
124.37 (CH,,), 126.60 (CH,,), 127.54 (1CH,,),
128.32 (2CHpy), 128.92 (CHy,), 129.12 (CH,,),
129.73 (CH,p), 146.58 (2CHpy), 32.78, 107.34,
116.31, 131.05, 131.83, 135.07, 144.19, 149.60,
150.46, 151.62, 161.40, 193.85 (12C,.,,;)- Haiineno,
%: C 62.95; H 4.98; 1 20.11; N 4.41. C;3H;,IN,O;.
Brruucneno, %: C 62.86; H 4.96; 1 20.13; N 4.44. M
630.52.
4-({3-(9,9-AumeTna-11-oxco-7,8,9,10,11,12-rek-
caruapoden3olalakpuann-12-nia)penoxcu}rap-
oonuna)-1-sruanupuannnii-1-uogua  (23). Brixox
0.59 1 (93%), T. . 265-267°C. UK cnekrp, v, cM '
3258, 3189, 3085, 3033, 3012, 2958, 2924, 1758,
1638, 1620, 1594, 1583, 1523, 1497, 1470, 1428,
1398, 1383, 1276, 1264, 1241, 1199, 1167, 1147,
1123, 1093, 1080, 1033, 1020, 983, 888, 850, 830,
805, 746, 678, 657, 633, 620, 593, 570, 547, 523, 490.
YO cnexrp, Ay HM (€): 220 (58000), 226 (61000),
271 (16000), 281 (19000), 291 (18000), 324 (6000),
341 (8000), 369 (9000). Cextp SIMP 'H (500 MI'n),
o, M. 1.: 0.86 ¢ (3H, CH;), 1.04 ¢ (3H, CH;), 1.55 T
(3H, NCH,CH;, J = 7.2 T'm), 2.05 a (1H, CH,, J =
6.0 I'm), 2.25 n (1H, CH,, J = 6.0 I'm), 2.41 o (1H,
CH,,J =6.5Tn), 2.57 n (1H, CH,, J = 6.5 I'n), 4.72
K (2H, NCH,CH;, J = 7.3 I'n), 5.86 ¢ (1H, CH), 7.14
o (1H,, J = 8.7 I'm), 7.30-7.38 m (4H,,), 744 1
(1H,, J = 7.6 Tmm), 7.78-7.85 m (2H,,), 7.96 n (1H,,,

J =8.5Tn), 8.60 1 (2Hpy, J = 6.6 'n), 9.29 1 (2Hy,,
J =6.8Tm), 9.78 ¢ (1H, NH). Cnexrp SIMP 13C (125
MTIn), &, M. a.: 16.97 (NCH,CH;), 26.94 (CHj),
29.79 (CHs), 36.06 (CH), 40.68 (CH,), 50.89 (CH,),
57.68 (NCH,CHj3;), 117.70 (CH,,), 121.44 (2CH,,),
123.06 (CH,,), 124.36 (CH,,), 127.53 (CH,,), 128.23
(2CHpy), 128.86 (CH,,), 129.14 (CH,,), 129.36
(2CHy,), 146.20 (2CHp,), 32.83, 107.59, 116.75,
131.08, 131.84, 134.99, 144.12, 146.24, 148.40,
151.55, 161.52, 193.90 (12C,,,). Haiineno, %: C
62.92; H 4.98;120.11; N 4.39. C33H;,IN,O;. Berunc-
neno, %: C 62.86; H4.96;120.13; N 4.44. M 630.52.
4-({4-(9,9-Aumerna-11-oxco-7,8,9,10,11,12-rek-
caruapo6enso|a]akpuaun-12-umn)-2-meroxcude-
HOKCH}KapOoOHUI)-1-3THANUpUANHAIA-1-noaU
(24). Bexon 0.59 1t (90%), 1. . 196-198°C. UK
cnekTp, v, cM': 3235, 3174, 3114, 3061, 3006, 2954,
2929, 2867, 1754, 1708, 1626, 1600, 1581, 1519,
1493, 1464, 1438, 1429, 1393, 1381, 1330, 1263,
1237, 1197, 1179, 1146, 1121, 1090, 1030, 980, 860,
815,783,747, 674,574, 486. YD criektp, A,y HM (€):
221 (57000), 227 (58000), 281 (20000), 291 (18000),
313 (5000), 341 (8000), 369 (9000). Cnexrp SIMP 'H
(500 MI'm), 9, m. a.: 0.89 ¢ (3H, CH;), 1.05 c (3H,
CH;), 1.56 T (3H, NCH,CH;, J =7.3I'n), 2.10 n (1H,
CH,,J=6.0Tn), 2.25 n (1H, CH,,J=6.01T'1), 2.43
(1H, CH,, J = 6.5T'n), 2.57 n (1H, CH,, J = 6.5 I'n),
3.70 ¢ (3H, OCH;),4.73 k (2H, NCH,CH;,J=7.3IT'n),
5.88 ¢ (1H, CH), 6.72 n. n (1H,,, J = 8.3, 1.6 I'm),
7.06 n (1H,,, J =8.2Tn), 7.27 n (1H,,, J = 1.7 I'n),
7.31-7.37 M (2H,,), 7.46 T (1H,,, J = 7.6 '), 7.80—
7.86 M (2Hy,), 8.05 1 (1H,,, J = 8.6 T'n), 8.60 1 (2Hp,,
J =6.7Tw), 931 n (2Hp,, J = 6.8 T'n), 9.79 ¢ (1H,
NH). Cnekrp AMP '*C (125 MI'n), §¢, M. a.: 16.89
(NCH,CHj;), 26.92 (CHs;), 29.76 (CHj3), 36.35 (CH),
40.76 (CH,), 50.88 (CH,), 56.30 (OCH;), 57.60
(NCH,CHj;), 113.14 (CH,,), 117.67 (CH,,), 120.31
(CH,y,), 122.54 (CH,,), 123.23 (CH,,), 124.37 (CH,,),
127.55 (1CHy,), 128.26 (2CHpy), 128.84 (CH,,),
129.10 (CH,,), 146.95 (2CHp,y), 32.84, 107.55, 116.70,
131.06, 131.92, 134.96, 136.96, 143.16, 147.74,
150.15, 151.71, 160.99, 194.00 (13C,.,,). Haiineno,
%: C 61.91; H 5.06; 1 19.19; N 4.21. C54H3;IN,O,.
Brruucaeno, %: C 61.82; H 5.04;119.21; N 4.24. M
660.54.
4-({2-9Tokcu-4-(11-oxkco-7,8,9,10,11,12-rexca-
ruapoden3olalakpuaun-12-ua)deHoxcu}kapoo-
HIJI)-1-MeTuInmupuauHuii-1-uonua  (25). Brixon
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0.58 1 (91%), T. mn. 235-237°C. UK cnekrp, v, cM '
3278, 3188, 3092, 3027, 2976, 2944, 2926, 2894,
1760, 1633, 1597, 1581, 1518, 1492, 1469, 1428,
1420, 1396, 1385, 1369, 1311, 1274, 1235, 1192, 1147,
1119, 1091, 1039, 1012, 963, 942, 903, 859, 821, 809,
752, 740, 678, 658, 638, 576, 527, 470. YO cuektp,
Amax> HM (€): 221 (74000), 270 (17000), 280 (24000),
291 (20000), 337 (9000), 366 (9000). Crextp SIMP
'H (500 MI'n), §, m. x.: 1.15 T (3H, OCH,CH;, J =
6.9 T'm), 1.76-1.88 m (1H, CH,), 1.91-2.00 m (1H,
CH,), 2.24-2.35 m (2H, CH,), 2.59-2.70 m (2H,
CH,), 3.89-3.98 m (1H, OCH,CH3), 3.99-4.08 m (1H,
OCH,CH,;), 4.44 ¢ (3H, NCH;), 5.89 ¢ (1H, CH), 6.66
o n(1H,,J=8.3,1.7Tn), 7.05 1 (1H,,, J = 8.3 '),
7.25 n (1H,, J = 1.7 Tm), 7.29-7.38 m (2H,,), 7.44 T
(1H,,, J = 7.6 T'm), 7.78-7.86 M (2H,,), 7.99 n (1H,
J =8.5Tn), 8.58 1 (2Hpy,J = 6.7 I'n), 9.20 1 (2Hpy,
J =6.7Tn), 9.84 ¢ (1H, NH). Cnextp SIMP '3C (125
MI'n), 8¢, M. 1.: 14.98 (OCH,CHj;),21.56 (CH,), 27.44
(CH,), 36.22 (CH), 37.33 (CH,), 49.23 (NCH,), 64.59
(OCH,CHy), 114.32 (CH,,), 117.59 (CH,,), 120.32
(CH,,), 122.59 (CHy,), 123.19 (CH,,), 124.33 (CH,,),
127.51 (CHy,), 127.72 (2CHpy), 128.82 (CH,y),
129.09 (CH,,), 147.98 (2CHypy), 108.79, 116.60,
131.03, 131.90, 134.98, 137.36, 142.99, 147.88,
149.24, 153.49, 161.12, 194.44 (12C,,,). Haiineno,
%: C 60.85; H 4.64; 1 20.01; N 4.40. C5,H,9IN,O,.
Brruucineno, %: C 60.77; H 4.62; 1 20.06; N 4.43. M
632.49.
4-({4-(9,9-IumeTn-11-oxco-7,8,9,10,11,12-rek-
caruapobenso|a]akpuaun-12-umn)-2-metokcude-
HOKCH}KapOOHMJI)-1-MeTHINUPUAUHI-1-H0IU]
(26). Bexon 0.59 r (91%), 1. . 236-237°C. UK
crextp, v, cM': 3254, 3171, 3041, 3006, 2953, 2933,
2868, 1760, 1748, 1595, 1580, 1518, 1494, 1467,
1433, 1417, 1387, 1323, 1293, 1268, 1242, 1191,
1178, 1146, 1119, 1100, 1031, 983, 867, 750, 674,
637, 590, 490. YO cnexrp, Ay, HM (€): 219 (60000),
227 (61000), 281 (21000), 290 (20000), 322 (6000),
341 (8000), 370 (9000). Cnextp SIMP 'H (500 MI'n),
o, M. 1.: 0.89 ¢ (3H, CH;), 1.05 ¢ (3H, CHj;), 2.09 n
(1H, CH,, J = 6.0 I'm), 2.26 1 (1H, CH,, J = 6.0 I'm),
244 n (1H, CH,, J = 6.5 '), 2.58 1 (1H, CH,, J =
6.5 I'm), 3.70 ¢ (3H, OCH,), 4.45 ¢ (3H, NCH;, J =
7.3 I'm), 5.88 ¢ (1H, CH), 6.71 n. n (1H,,, J = 8.3,
1.5T), 7.07 n (1H,,, J = 8.2 '), 7.27 n (1H,,, J =
1.3 Tm), 7.31-7.37 m (2H,,), 7.46 T (1H,, J =
7.5Tm), 7.80-7.85m (2H,,), 8.06 1 (1H,,, J = 8.6 '),
8.59 n (2Hpy, J = 6.5 '), 9.20 1 (2Hpy, J = 6.6 I'n),
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9.78 ¢ (1H, NH). Cnekrp SIMP '3C (125 MI'w), &,
M. 1.: 26.87 (CH;), 29.72 (CH;), 36.30 (CH), 40.71
(CH,), 49.15 (NCHj;), 50.85 (CH,), 56.37 (OCHjy),
113.08 (CH,,), 117.62 (CH,,), 120.25 (CH,,), 122.50
(CH,,), 123.19 (CH,,), 12430 (CH,), 127.48
(1CH,,), 127.77 (2CHp,), 128.78 (CHy,), 129.04
(CHy,), 147.89 (2CHpy), 32.74, 107.49, 116.62,
130.99, 131.88, 134.93, 136.91, 142.84, 147.67,
150.08, 151.56, 160.95, 193.86 (13C,.,,). Haiineno,
%: C 61.51; H 4.86; 1 19.59; N 4.31. C43H;,IN,O,.
Brruucneno, %: C 61.31; H 4.83;119.63; N 4.33. M
646.51.

Meramnokommieke PdLCl, (27). K 2 wmn
(0.2 mmomns) 0.1 M. pactBopa Na,PdCl, B meranomne
npu 20°C npu nepeMennBaHuy JOOABISIIA PACTBOP
0.09 r (0.2 mmons) akpumuHa 13 B 10 mm MeOH.
Cmecnr mepememmBanu B Tedenue 10 mumH. Ocamok
OT()UIBTPOBBIBAIH, TPOMBIBAJIM BOJAON M METAHOIIOM,
CYIIWIN B TEUCHUE CYTOK Ha Bo3ayxe mpu 20—23°C.
Beixon 0.11 r (75%), T. . 287°C (pasin.). UK cnekrp,
v, em ! 3396, 3290, 3100, 3070, 3055, 3012, 2956,
2926, 2869, 1751, 1630, 1600, 1590, 1520, 1492,
1466, 1421, 1397, 1380, 1322, 1266, 1245, 1189,
1149, 1121, 1087, 1058, 1036, 980, 840, 813, 785,
758, 690. YO cnexTp, A,y HM (€): 216 (57000), 231
(53000), 270 (19000), 281 (23000), 291 (23000), 321
(9000), 340 (11000), 369 (11000). Cnextp SIMP 'H
(500 MTI'm), o, m. 1.: 0.89 ¢ (3H, CHj;), 1.04 ¢ (3H,
CH;), 1.13 T (3H, OCH,CHj3, J = 6.9 I'n), 2.08 n (1H,
CH,,J=6.01m),2.24 n (1H, CH,,J=6.0T1),2.42 1
(1H, CH,, J = 6.5 T'n), 2.55 a1 (1H, CH,, J = 6.5 '),
3.89-4.02 m (2H, OCH,CH,), 5.84 ¢ (1H, CH), 6.68
o (1H,, J = 8.1 T'm), 6.95-7.04 m (1H,,), 7.20 c
(1H,,), 7.30-7.37 M (2H,,), 7.45 1 (1H,,, J = 7.5 '),
7.77-7.84 M (2H,,), 7.99-8.08 m (2Hpy), 8.80-8.98
M (1H,p), 9.03 1 (2Hpy, J = 6.6 T'w), 9.78 ¢ (1H,
NH). Cnekrp AMP '*C (125 MI'n), §¢, M. a.: 14.99
(OCH,CHj;), 27.00 (CHy), 29.74 (CHj3), 36.26 (CH),
40.78 (CH,), 50.91 (CH,), 64.56 (OCH,CH,), 114.21
(CH,,), 117.65 (CH,,), 120.23 (CHy,), 122.60 (CH,,),
123.24 (CHy,), 124.37 (2CHpy), 125.17 (CH,y),
127.53 (CH,,), 128.80 (CHy,), 129.09 (CH,,), 151.65
(2CHpy), 32.84, 107.60, 116.78, 131.06, 131.93,
134.95, 137.54, 139.11, 147.34, 149.42, 155.08,
162.19, 194.00 (13C,,,,). Haiineno, %: C 57.11; H
4.37; C1 10.11; N 3.99; Pd 15.23. C43H;5,CI,N,0O,Pd.
Brruncneno, %: C 56.95; H4.35; C110.19; N 4.03; Pd
15.29. M 695.93.
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A convenient one-pot synthesis of new derivatives of 8,9,10,12-tetrahydrobenzo[a]acridin-11(7H)-one and
10,12-dihydrobenzo[f]pyrimido[4,5-b]quinoline-9,11(7H,8 H)-dione containing residues of nicotinic and
isonicotinic acids covalently attached via ester groups in different positions of the aromatic core. Quaternary
ammonium salts of the synthesized acridine derivatives as well as a metal complex with palladium of the com-
position PdLCI, were obtained. These compounds contain a number of pharmacophore groups so going to be
promising potential drugs with antimicrobial, antiviral, and antitumor activity.

Keywords: benzoacridines, pyrimidoquinolines, 2-naphthylamine, 2,4,6-trihydroxypyrimidine, cascade
three-component condensation
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