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Ocy1iecTBiIeH CHHTE3 Psi/ia HOBBIX UMU/IA30JIMHOHOB-2,
MMUIA30J-2-THOHOB 1 1,3-0KCa30J10B B3aNMOICICTBIEM
1-6pOMKETOHOB, COAEPKAIUX AUTEPIECHOBDIA (par-
MEHT, C MOYEeBMHAMM U THOMOo4YeBnHON. [lokazaHo, uTo
HAIIPaBJICHUE PEAKITMU ¥ BBIXO/[bI IIPOLYKTOB OIPe/IEIsi-
I0TCsI TIPUPOJIOIT MCXOAHBIX CyOCTPATOB U YCJIOBHIMU
npoBeaeHus peakin. Tak, Ipy KUIsT9eHnn GPOMUOB €
MOYEBUHaAMU UJIN TI/IOMO‘{EBI/IHOI?I B 9TUJIOBOM CIIMPTE B
NPUCYTCTBUM KapOoHATa HATPUS MPOTEKAET HYKJIEO-
(dbusbHOE 3aMeltieHre U 06Pa3yITCsl IUTEPIIEH3aMElIeH-
Hble MoueBUHBL. [IpoBenenme aToi ;e peakIny B 3TUJICH-
rimkose ipu Temreparype 200—-250 °C B npucytcTBum
ToTallia MIpuBOJAUT K O6paBOBaHI/IIO C BBICOKMMU BbIXO/1a-
MU UMU/Ia30/IMH-2-0HOB WJIH -THOHOB, COJIEPIKAIIUX B
4-M TOJIO’KEHUY TUTEPIIEHOBBIN (hparMeHr.

Kntoueevie cnoea: o-OpPOMKETOHDI; JAUTEPIICHBI;
MMUIA30JIMHOHBI-2; UMU/1a30JI-2-THOHBI; KOH/EHCA-
IIMST; 2-0OKCA30JIbL.

Pa6oma eévinoanena npu unancoeoii noo-
deporcke 2oc. 3adanus Munoopnuayxu P® «Paspa-
oomxa u cozoanue MAIOMOHHANCHBLX NPOOYKMOE
U peazenmos (unzuOGUMOPLL KOPPOIUU U COTLEOMTLO-
JHCeHUR, AHMUOKCUOAHMbL, GUOUUOL, NPUCAOKU U
0p.) 0213 npoyeccoe Hepmezazoxumuu u OHUCMKU
800HDBIX CPed om 3azpA3Henull, 3aMeuaroUUx UM-
nopmuvte seuwecmea u mamepuanvt. Teopemunec-
Kue u axcnepumenmanvhvie nodxodvt (FEUR-
2023-0006) »

[lara mocrynnenus 18.12.23

A number of new imidazolinones-2, imidazole-2-
thiones and 1,3-oxazoles were synthesized on the basis
of the interaction of 1-bromoketones containing a
diterpene fragment with urea and thiourea. It is shown
that the direction of reaction and the outputs of
products are determined by the nature of the initial
substrates and the reaction conditions. So, when
boiling bromides with urea or thiourea in ethyl alcohol
in the presence of sodium carbonate, nucleophilic
substitution occurs, and diterpen- substituted ureas is
formed. Carrying out the same reaction in ethylene
glycol at a temperature of 200-250 °C in the presence
of potash leads to the formation of imidazoline-2-ones
or -thions containing a diterpene fragment in 4
positions with high yields.

Key words: o-bromoketones; condensation;
diterpenes; imidazole-2-thiones; imidazolin-2-ones;
2-oxazoles.
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(corrosion and scale inhibitors, antioxidants,
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materials. Theoretical and experimental
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W3BecTHO, 9TO O-TaOTEHKETOHBI anudaTudec-
KOTO Psi/ia BCTYIAIOT ¢ PEaKI[Hio ¢ MOYEBHHOI !, THO-
MOueBHHOI 2 1 THOCeMuKap6a3uioM ® ¢ 06pazoBaH-
€M COOTBETCTBYIOIIUX 4-aTKUINMUAA30TUHOHOB, 2-
AMUHOTHA30JI0B, UMI/Ia30JI0B, OKCA30JI0B ¥ THA30JIH-
JIIUHOB, TIPENCTABIAIONMNX HWHTEPEC B KauyecTBe
OMOOTUYECKN aKTUBHBIX BEIECTB, & TAKKE MCXOJ-
HBIX COeIMHEHWN JIJII CUHTEe3a HEKOTOPBIX JeKap-
CTBEHHBIX CpeficTB. Tak, 4-aqKUINMIANA30TNHOHBI
SBJISIOTCS OJTYIIPOLYKTaMHK JUIst cCHHTe3a GeTantos !,
2-aMUHOTHA30JIbI ITPOSIBJISIIOT BBICOKY0 GUOJIOTHYEC-
KyI0 aKTUBHOCTH U UCIOJb3YIOTCS ST TIOTyYEeHUST
HOBBIX JIeKapPCTBEHHbIX cpescts 76

Panee Hamu Obl cuHTE3upoBaH psaa 1,3-Tua-
30JITPOM3BOHBIX  MaJeOMMMapoBOll  KUCJOTHI
(MIIK) ¢ mupoKuM crieKTpoM GUOJTOTHYECKOil aK-
TUBHOCTU: IIPOTUBOOIYXOJIEBON, AHTUMUKPOOHON 1
AHTHOKCHIAHTON © 8 11 061a/[aI01INX XeMUTIOMITHEC-
EHTHBIMU CBOMCTBAMU 9, Hacrosimas pabora mocssi-
IIeHa CMHTe3y HOBBIX MPOU3BOHBIX MATUUIEHHBIX
A30TUCTHIX TETEPOITUKIIOB HA OCHOBE MaJIeOTIIMapo-
Boil u N-(peHnInmMuaManeonuMapoBoil KUCJIOT 11y-
TeM KoHgencanuu 1-6pom-keronos 1,2 ¢ MoueBUHA-
mu 3a,b uiau TmomoueBnHOM 3c.

Haiigeno, uyto npu kumsgueranu 6pomunos 1,2 ¢
MoYeBHHAMHK 3a,b 1 THOMOYEBHUHON 3¢ B 9TUIOBOM
criupte B ipucytctBun Nay,CO3 mpoTekaeT HyKJI€o-
dbusbHOE 3aMelnieHrie U 06pa3yioTes AUTEpIeH3aMe-
LICHHbIE MOYEBMHBI 4a,b 1y THOMOUeBMHa 4C ¢ HU3-

o)
X RHN._NHR!
+ hif
o) \%
e} 3a-c
CHzBr
12

X = 0, Y=0, R=Rl=H (1,4a,63);
X =0, Y=0, R=H,R=ph (1,4b,6b);
X = 0,Y=S R=R=H (1/4c,60),
X = N-Ph, Y=0,R=R!=H (1,5a,78);

X = N-Pn, Y=0,R=H, R'=pPh (1,5b,7b);

X = N-Pn, Y=S R=R'=H (1,5¢,7¢),

kumu (10-20 %) Beixomamu (cxema 1), nociuemuyio-
ttee Boiep;kuBanue Kotopbix npu 200 °C B sTHIEH-
TJIMKOJIE B T€YeHUE 5 4 MPUBOAUT K 0OPa30BaHUIO
2-UMNa30JIMHOHOB 6a-c, 7a-¢c 1 UMHUA30IH-2-TH-
OHOB da-c.

B ro ke BpeMs1, KoHaeHcaIuss 6poMKeTOHOB 1 1
2 B 9THIIEHTINKOJIE TIpu TemitepaType 200—-250 °C B
MPUCYTCTBUU IOTAIIA TIPUBOJUT C BBICOKMMU BBIXO-
laM7 K UMUIa30JMH-2-0HaM da-C U -THOHAM da-cC,
coiepKaluM B 4-M TIOJIOKEHUW TUTEPIEHOBBIMI
(parment.

CTpoeHue TOJTYyUYEHHBIX HOBBIX T€TEPOITUKIIN-
yeckux npousBoaabix MIIK 6a-c, 7a-c moareep:x/ie-
Ho nanubiMu K- u AMP-cniekTpockonuu.

B NK-cnekrpax 2-umMugasonuaonos 6a,b o6na-
PYsKEHBI MOJIOCHI ToTJIoneHust B obaactsax 3400
(NH) 1 1690 cm! (C=0). B UK-crexTpax HMHIa30-
JINH-2-THOHOB MUMEIOTCS TI0JIOCHI TIOTJIONIEHUs B 06-
mactu 3395-3450 (NH), 1508-1510 (N-C=S), 1175-
1180 em! (C=9).

CutelyeT OTMETHUTD, YTO TIPU NIPOBEJIEHUN PEaK-
1 6poMKeTOHOB 1 U 2 ¢ THOMOUYEBMHAMU U THOAT[E-
TaMU/IOM B YCJIOBUSIX peakinu [anya ceJileKTMBHO Ha-
6ioaercs obpasoBanue 2-aMuHO-1,3-T1a30.10B, co-
JIepsKaInX TUTEPIEHOBBIN (hparMeHT B 4-M TIOJIOXKe-
uuu . IloayuuTh B BBHIOPAHHBIX YCJIOBHAX
2-amMuHO-1,3-0KCa30J1bl He yAAT0Ch, XOTS B JINTEPATY-
pe OIMcaHbl PUMEPHI KOHAeHcaIuu 1-6pOMKETOHOR
¢ mouesnnamu 1. B cBA3M ¢ 9TUM CHHTeS3BI IUTEPITeH-
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Yenosusa peaknnu: a — CoHsOH, 70 °C, Na,CO3, 8 ;b — HOC,H,OH, 200 °C, K,CO3; ¢ — HOC,H,OH, 200 °C

Cxema 1
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3aMeleHHbIX 1,3-0Kca30/10B Ha OCHOBE OPOMKETOHOB
1 1 2a ObLIH OCYIIIECTBJIEHBI B /iBe cTaanu. Ha mepBoii
CTauy CUHTe3a MpoBe/ieHbl peakiuu O-aaKkuanpo-
BaHUsT OEH30MHON KrcaoTh 6poMuamu 1 u 2 (cxema
2). layiee, pu KUIISTYUEHUW B YKCYCHOUW KHUCJIOTE B
MPUCYTCTBUY M36BITKA alleTaTa aMMOHUsI, Gbla OCy-
IIeCTBJIEHA IUKJIN3AINS TOJYYEHHBIX CJIOXHBIX
adupos 8a,b.

CorsacHO TOJNyYeHHBIM Pe3yabTaTaM, JaHHAs
PEaKITNs MOKET TIPOTEKAThH 1T0 MEXaHN3MY, TOKA3aH-
HOMY Ha cxeme 3.

[To-BumuMoMmy, HA TTEPBOI CTAIUN AMMUAK, BbI-
neqstionuiicss npu passnoxkennu NH,OAc, arakyer
aTOM KHUCJIOPO/ia KapOOHMJIBHOM TPYIIIBI U TIPU OT-
HIETJIEHUN MOJIEKYJIbI BOJIbI 0Opa3yeT MHTepMeraT
A, KOTOPBI# P POTOHUPOBAHWHM 0Opa3yer Heyc-
TOUYUBBIN TPOMEKYTOUHBIN TeTeponukya B, mocie-
Jyioliee TIpeBpalieHe KOTOPOTO € OTHIeTIJIEHuEM
ele OAHON MOJIEKYJIBbl BOJbI MPUBOAUT K COOTBET-
CTBYOINM OKcazosiam 9a,b. TIpeamnosnaraemprii Mexa-
HU3M XOPOIIIO COTJIACYETCST C UMEIOITUMUCS B JIUTe-
parype nanubvu .,

Takum o6pasom, KoHjeHcanus 1-6pOMKETOHOB,
cojiepsKaluX JAUTEPIIEHOBBIN (hparMeHT, ¢ MOYeBUHA-
MU ¥ THOMOYEBMHAMM, IPUBOUT K 0OPa3OBaHUIO 2-
UMUJIA30JTMHOHOB U WMUIA30JuH-2-THOHOB. Ha-
MpaBJieHNE PEAKIIUN ¥ COOTHOIIEHIE TIPOAYKTOB OII-
pejiesisieTcst IPUPOION UCXOHBIX CyOCTPATOB.

CHzBr
1,2

X =0 (1, 8a,9a), X =N-Ph (2, 8b, 9b)
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SKCHepMMeHTaJIbHaﬂ YacTb

Cnekrpsl AMP peructpupoBaiu Ha CIIEKTPO-
MeTpe BoICOKOTo paspemenus Bruker Avance IIT 500
[paboune uacrorsr 500 M1y (1H), 125.76 MI' (13C)]
B CDCl3, Buyrpennuii crangapr — TMC. UK crext-
pol 3anuckiBaiu Ha mpubope IR Prestige-21 (Fourier
Transform Spectrophotometer — Shimadzu) B Ta6-
serkax ¢ KBr nim B unctom Bujie. Macc criekTps 3a-
nucanbl Ha Mace crekrpomerpe «Shimadzu LCMS
2010 EV» B pesxxume XM A/I. [IpoTekanue peakiuu u
YUCTOTY TOJTYYEHHBIX COEIMHEHUI KOHTPOJIUPOBAIU
MetozoM TCX na mmacrunax Sorbfil IITCX-AD-A,
cuctema xyaopodopm—metanosa 10:1. TTomyuennanie
COeIMHEHUS BBIIEJISIIN KOJIOHOYHOM XpomMaTorpadu-
el (cuctema XJI0poOpM-METaHOJI C YBEJTUINBAIO-
IeNCs MOJIIPHOCTBIO).

Hcnoab3yembie B pabore a-OpoMkeToHbl 1 1 2

rnoJryvdaJiu 1mo U3BECTHOU METO/INKE 7.

BsaumoeiictBue 6poMKeTOHOB 1,2 ¢ MOYEBHU-
Hamu 3a,b 1 THOMOUYeBHHOI 3¢ (00Ias METOUKA)

Meton A: Cmech 5.8 mmoub 6pomuza 1 niau 2,
8.7 MMoub MOueBuHBI 3a,b niau TmomoyeBuns 3¢, 1.4
MMOJIb NayCO5 kursttrsiu 8 u B 15 MJI 9THIIOBOTO CITHP-
Ta. /lasee peakIMOHHYIO CMECh BBIJIMBAJIU B BOJLY, BbI-
MABIIHI TPOLYKT OT(UIBTPOBBIBAJIN, BBICYIITHIIH, TIPO-
MBLIA TEKCAHOM M TIEPEKPUCTAIIN30BAIN U3 CIIUPTA.
Dusnko-xMMUYEeCKe KOHCTAHTBI coeuHeHns 4b
COBIAJIA/IH C IPUBEICHHBIMU B JinTeparype 12,
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YenoBus peaknun: a — JIM®DA, 60-90 mun, kunsiuerue; b — AcOH, NH,OH, 5 4, kunsiuenwe.
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1-(2-(12-U3onponuu-6,9a-gumernia-1,3-au-
okco-3,3a,4,5,5a,6,7,8,9,9a,9b,10,11,11a-rerpa-
ruapo-1H-3b,11-arenodenantpo[1,2-c]bypan-6-
un)-2-okcoaruin)moueBuna (4a). Boixox (10%). UK
ciextp (KBr, v, em™): 3241 (N-H), 1780 (C=0 asn-
rugpun), 1723 (C=0 xeron), 1692 (C=0 amun),
1660 (C-N amun), 1465 (C=C). Cnextp AMP 'H
(CDCls, 6, ppm, J/T1): 0.64 (3H, ¢, CH3-17), 0.98
(3H, 1, J = 6.2 I'u, CH3-16), 0.99 (3H, n, / = 6.2 I'y,
CHj3-15), 1.25 (3H, ¢, CH3-18), 1.10-1.83 (12H, M,
CH,-4, CH,-5, CH,-7, CH,-8, CH,-9, CH,-10), 2.1-
2.25 (1H, m, CH-14), 1.87 (1H, xBunt, J = 6.7 I'm,
CH-5a), 1.65 (1H, x.1, J = 3.8, 11.0 I', CH-9b), 2.97
(1H, n, J = 8.5 T'u, CH-3a), 3.14 (1H, 1,/ =9 T'n, CH-
11),3.29 (1H, n.n, J = 8.5, 2.5 'y, CH-11a), 4.32 (2H,
¢, CH,-2"), 5.50 (1H, ¢, CH-13), 5.45 (2H, yu.c,
NH2), 6.46 (1H, ¢, NH). Cnextp IMP '*C (CDCls,
o, ppm): 15.72 (CHj3, C-17), 17.40 (CH,, C-8), 18.19
(CHs, C-18), 20.00 (CHj3, C-16), 20.25 (CH,, C-5),
20.60 (CH3, C-15), 27.24 (CH,, C-10), 32.74 (CH,
C-14), 34.32 (CH,, C-4), 35.72 (CH, C-11), 37.45
(CH,, C-9), 38.39 (C-9a), 39.02 (CH,, C-7), 40.45
(C-3b), 41.24 (C-6), 45.79 (CH, C-11a), 48.0 (CH2,
C-2%), 50.42 (CH, C-5a), 52.66 (CH, C-9b), 52.99
(CH, C-3a),124.98 (CH, C-13), 148.45 (C-12),162.7
(C-3"), 171.71 (C-1), 173.16 (C-3), 212.6 (C-1").
Macc-cnekrp (XW), m/z 457 [M+1]" (Bbrumcieno
m/z: 456 nist CogH3agNoOs).

1-(2-(12-U3onponuu-6,9a-gumernia-1,3-au-
okco-3,3a,4,5,5a,6,7,8,9,9a,9b,10,11,11a-Trerpa-
ruapo-1H-3b,11-arenodenantpo[1,2-c]pypan-6-
un)-2-okcoarun)tuomouyeBuna (4c). Boixon (24%).
Amopdnoe Bemectso. MK crexrp (KBr, v, cm™!):
3340 (N-H), 1778 (C=0 auruzapun), 1731 (C=0 xe-
ton), 1662 (C—N amup), 1464 (C=C), 1200 (C=S).
Cnextp IMP 'H (CDCls, §, ppm, J/T1): 0.64 (3H, c,
CH3-17), 0.98 (3H, 1, J = 6.2 T'u, CH3-16), 0.99 (3H,
n,J = 6.2 I'm, CH3-15), 1.25 (3H, ¢, CH3-18), 1.10-
1.83 (12H, M, CH,-4, CH,-5, CH,-7, CH,-8, CH,-9,
CH,-10), 2.1-2.25 (1H, m, CH-14), 1.87 (1H, kBuHT,
J=6.7Tmn, CH-5a),1.65 (1H, n.x, /= 3.8, 11.0 T';, CH-
9b),2.97 (1H, n, /= 8.5 T, CH-3a),3.14 (1H, 1,/ =9
I'm, CH-11), 3.29 (1H, n.1, J = 8.5, 2.5 Ty, CH-11a),
4.29 (2H, ¢, CH,-2"), 5.50 (1H, ¢, CH-13), 9.52 (1H,
¢, NH), 9.53 (2H, yur.c, NH,). Cuexrp AMP 13C
(CDCls, 6, ppm): 15.72 (CH3, C-17), 17.40 (CH,, C-
8), 18.19 (CHj3, C-18), 20.00 (CHj3, C-16), 20.25
(CH,, C-5), 20.60 (CH3, C-15), 27.24 (CH,, C-10),
32.74 (CH, C-14), 34.32 (CH,, C-4), 35.72 (CH, C-
11), 37.45 (CH,, C-9), 38.39 (C-9a), 39.02 (CH,, C-
7), 40.45 (C-3b), 41.24 (C-6), 45.79 (CH, C-11a),
50.42 (CH, C-5a), 52.66 (CH, C-9b), 52.99 (CH, C-
3a), 53.1 (CH,, C-2"), 124.98 (CH, C-13), 148.45 (C-
12), 182.5 (C-3"), 171.71 (C-1), 173.16 (C-3), 212.9
(C-17). Macc-cnextp (XWN), m/z 473 [M+1]" (BbI-
yucyieHo m/z: 472 nnst CogH36N,O4S).

1-(2-(12-U3onponui-6,9a-gumernin-1,3-au-
okco-2-¢pennn-1,2,3,3a,4,5,5a,6,7,8,9,9a,9b,10,
11,11a-rekcagekaruapo-3b,11-srenonadpro[2,1-
e]usoungoa-6-un)-2-okcoaTun)moueBuHa (9a).
Boixon (20%). Amopduoe BentectBo. UK criexkTp
(KBr, v,em™'): 3256 (N-H), 1710 (C=0 nmuy), 1720
(C=0 keton), 1680 (C=0 amun), 1665 (C—N amun),
1461(C=C). Cuextp AMP 'H (CDCls, 8 ppm, J/
I'n): 0.65 (3H, ¢, CH3-17), 1.00 (3H, 1, J = 6.4 T,
CHj3-16), 1.01 (3H, 1,/ = 6.9 I'n, CH3-15), 1.17 (3H,
¢, CH3-18), 1.20-1.80 (12H, m, CH,-4, CH,-5, CH,-
7, CH,-8, CH»-9, CH,-10), 2.28 (1H, kBunT, H-5a, J
= 6.7 Tn), 2.6 (1H, ar, H-9b, J = 3.0, 13.8 T'n), 2.73
(1H, n, H-3a,J = 8.7 I'n), 2.95 (1H, nx, H-11, ] = 8.6,
3.0Tm),3.21 (1H, 1, H-11a,J =9 T1), 5.51 (1H, ¢, H-
13), 4.32 (2H, ¢, CH,-2"), 5.45 (2H, yu1.c, NH,), 6.46
(1H, ¢,NH). 7.43-7.58 (5H, M, Ph). Criektp AMP 3C
(CDCls, 8, ppm): 15.86 (CH3, C-17), 16.58 (CHj3,
C-18), 16.94 (CH,, C-8), 20.11 (CHjs, C-16), 20.83
(CH3, C-15), 21.98 (CH,, C-5), 27.66 (CH,, C-10),
32.83 (CH, C-14), 34.61 (CH,, C-4), 35.54 (CH, C-
11), 36.64 (CH,, C-7), 37.83 (C-9a), 37.94 (CH,, C-
9), 40.35 (C-3b), 45.59 (CH, C-11a), 48.50 (CH, C-
5a), 49.36 (C-6), 53.04 (CH, C-3a), 53.25 (CH, C-
9b), 53.53 (CH, C-20), 125.14 (CH, C-13), 126.43
(2CH, Ph"), 128.34 (CH, Ph"), 129.06 (2CH, Ph"),
131.99 (C, Ph"), 148.03 (C-12), 162.8 (C-3"), 170.90
(C-1), 172,74 (C-3), 212.6 (C-1"). Macc-cnekTp
(XWN), m/z 532 [M+1]" (Bbruncaeno m/z: 531 s
C3H41N30y).

1-(2-(12-usonpomui-6,9a-gumerni-1,3-1uok-
co-2-¢penunn-1,2,3,3a,4,5,5a,6,7,8,9,9a,9b,10,
11,11a-rekcagekaruapo-3b,11-srenonadpro[2,1-
e]usounnoa-6-uin)-2-0kcoaTmn)-3-peHnimMoueBu-
Ha (3b). Beixox (23%). AmopdHoe Bertectso. MK
crextp (KBr, v, em™): 3341 (N-H), 1710 (C=0
umupn), 1720 (C=0 keron), 1685 (C=0 amuzx), 1660
(C-N awmun), 1463 (C=C). Cuexrp AMP 'H
(CDCls, 6, ppm, J/Tm): 0.65 (3H, ¢, CH3-17), 1.00
(3H, n, J = 6.4 Ty, CH3-16), 1.01 (3H, 1, J = 6.9 I'r,
CH3-15), 1.17 (3H, ¢, CH3-18), 1.20-1.80 (12H, m,
CH,-4, CH,-5, CH,-7, CH,-8, CH»-9, CH,-10), 2.28
(1H, xBunt, H-5a, J= 6.7 I'n), 2.6 (1H, ar, H-9b, J =
3.0,13.8 I'm), 2.73 (1H, n, H-3a, J = 8.7 T'n), 2.95 (1H,
an, H-11, 7 = 8.6, 3.0 't ), 3.21 (1H, o, H-11a, /=9
I'n), 5.51 (1H, ¢, H-13), 4.61 (2H, ¢, CH2-2"), 7.18 -
7.58 (10H, m, Ph), 7.82, 13.02 (06a o 1H, ¢, 2NH).
Cnextp IMP 3C (CDCls, 8, ppm): 15.86 (CH3, C-
17), 16.58 (CH3, C-18), 16.94 (CH,, C-8), 20.11
(CH3;, C-16), 20.83 (CH3, C-15), 21.98 (CH,, C-5),
27.66 (CH,, C-10), 32.83 (CH, C-14), 34.61 (CH,,
C-4),35.54 (CH, C-11), 36.64 (CH,, C-7), 37.83 (C-
9a), 37.94 (CH,, C-9), 40.35 (C-3b), 45.59 (CH, C-
11a), 48.50 (CH, C-5a), 49.36 (C-6), 53.04 (CH, C-
3a), 53.25 (CH, C-9b), 53.53 (CH, C-20), 53.4 (C-
2%, 125.14 (CH, C-13), 126.43 (2CH, Ph"), 126.65

bawxupcruit xumuueckuit acypnan. 2024. Tom 31. Net 21



(2CH, Ph"), 128.34 (CH,Ph"), 128.44 (CH, Ph"),
129.06 (2CH, Ph"), 129.12 (2CH, Ph"), 131.99 (C,
Ph"), 132.01 (C, Ph”), 148.03 (C-12), 170.90 (C-1),
172.74 (C-3), 180.8 (CH, C-3"), 212.8 (C-1"). Macc-
criextp (XN), m/z 608 [M+1]" (Bbruncieno m/z: 607
nast C3sHy5N304).

1-(2-(12-U3onponuu-6,9a-gumerni-1,3-au-
okco-2-¢denun-1,2,3,3a,4,5,5a,6,7,8,9,9a,9b,10,
11,11a-rekcaruapo-3b,11-srenonadro[2,1-e]-uso-
UH10J1-6-11)-2-0KCc0oaTHI ) THOMOYeBHHA (3¢). Bbi-
xozt (40%). Amopdnoe BerectBo. UK criexktp (KBr,
v,eMm™): 3265 (N-H), 1708 (C=0 umun), 1731 (C=0
keron), 1656 (C—N amurn), 1465 (C=C), 1230 (C=S).
Crextp IMP 'H (CDCls, 8 ppm, J/T1): 0.65 (3H, c,
CH3-17), 1.00 (3H, n, J = 6.4 ', CH3-16), 1.01 (3H,
n,J =69 ', CHs-15), 1.17 (3H, ¢, CH3-18), 1.20-
1.80 (12H, m, CH,-4, CH,-5, CH,-7, CH,-8, CH>-9,
CH,-10),2.28 (1H, kBunrt, H-5a, /= 6.7 I'n), 2.6 (1H,
ar, H-9b, J = 3.0, 13.8 Tn), 2.73 (1H, n, H-3a, /] = 8.7
I'n), 2.95 (1H, an, H-11, ] = 8.6, 3.0 I'1 ), 3.21 (1H, 7,
H-11a,J =9 Tm), 5.51 (1H, ¢, H-13), 4.29 (2H, c,
CH,-2"), 7.43-7.58 (5H, M, Ph), 9.52 (1H, ¢, NH),
9.53 (2H, yurc, NH,). Crexrp IMP *C (CDCls, §,
ppm): 15.86 (CHj3, C-17), 16.58 (CH3, C-18), 16.94
(CH,, C-8), 20.11 (CH3, C-16), 20.83 (CH3, C-15),
21.98 (CH,, C-5), 27.66 (CH,, C-10), 32.83 (CH, C-
14), 34.61 (CH,, C-4), 35.54 (CH, C-11), 36.64 (CH,,
C-7), 37.83 (C-9a), 37.94 (CH,, C-9), 40.35 (C-3b),
45.59 (CH, C-11a), 48.50 (CH, C-5a), 49.36 (C-6),
53.04 (CH, C-3a),53.25 (CH, C-9b), 53.53 (CH, C-20),
125.14 (CH, C-13), 126.43 (CH, C-2’, C-6"), 128.44
(CH, C-4"), 129.06 (CH, C-3, C-5"), 131.99 (C, C-1"),
148.03 (C-12), 162.8 (C-3"), 170.90 (C-1), 172.74 (C-
3), 212.8 (C-1"). Macc-cuexrp (XW), m/z 548 [M+1]"
(Boruncieno m/z: 547 st C3oH (N3 O3S).

Merox B: Cmech 1.9 mmoubs 6pomuza 1 unu 2,
13.3 MMoab MoueBUHBI 3a,b uan TnoMoueBuHbI 3¢,
3.8 mmoub KyCO5 mepememnuBaiy B 5 MJI 9THUJICHTIN -
koJist 90 mun ipu 200 °C. [lastee peakIIMOHHYIO CMECH
OXJTaJInJIN, pa3baBUIN BOJIOM, 0CAZIOK OT(GUIBTPOBA-
JIN, BBICYIITUJIH, TIPOMbBLIY T€KCAHOM U MTE€PEKPUCTAI-
JIU30BAJTU U3 CITUPTA.

12-U3onponui-6,9a-numerni-6-(2-okco-2,3-
muruapo-1H-umunason-4-un)-4,5,5a,6,7,8,9a,9b,
10,11,11a-ngoxexaruapo-1H-36,11-3renodenant-
po[1,2-c]dypan-1,3(3aH)-nuon (6a). Brixon
(80%). Amopduoe BemectBo. UK criexktp (KBr, v,
emM): 3400 (N-H), 1776 (C=0 auruzapuz), 1680
(C=0 amun), 1660 (C—-N amupn), 1465, 1611 (C=C).
Crextp IMP 'H (CDCls, 8, ppm, J/T1t): 0.64 (3H, c,
CH3-17),0.98 (3H, n, J = 6.2 ', CH3-16), 0.99 (3H,
1, J = 6.2 I'u, CH;-15), 1.25 (3H, ¢, CH3-18), 1.10-
1.83 (12H, m, CH, 4, CH,-5, CH,-7, CH,-8, CH>-9,
CH,-10), 2.1-2.25 (1H, m, CH-14), 1.87 (1H, kBuHT,
J=6.7Tmn, CH-5a),1.65 (1H, 1.1, /= 3.8, 11.0 T';, CH-
9b),2.97 (1H, n,J= 8.5 T, CH-3a),3.14 (1H, 1,/ =9

I'm, CH-11), 3.29 (1H, n.1, J = 8.5, 2.5 Ty, CH-11a),
5.50 (1H, ¢, CH-13),6.31 (1H, ¢, CH-5"),6.05 (2H, c,
2NH). Crekrp IMP !3C (CDCl3, §, ppm): 15.72
(CH3, C-17), 17.40 (CH,, C-8), 18.19 (CH3, C-18),
20.00 (CH3, C-16), 20.25 (CH,, C-5), 20.60 (CH3, C-
15), 27.24 (CH,, C-10), 32.74 (CH, C-14), 34.32
(CH,, C-4), 35.72 (CH, C-11), 37.45 (CH,, C-9),
38.39 (C-9a), 39.02 (CH,, C-7), 40.45 (C-3b), 41.24
(C-6), 45.79 (CH, C-11a), 50.42 (CH, C-5a), 52.66
(CH, C-9b), 52.99 (CH, C-3a), 96.60 (CH, C-5"),
122.81(C-4"), 124.98 (CH, C-13), 148.45 (C-12),
151.0 (C-2%), 171.71 (C-1), 173.16 (C-3). Macc-
cnextp (XN), m/z 439 [M+1]" (Bbluncieno m/z: 438
st CogHzgNoOy).
12-U3onponui-6,9a-gumeTnsn-6-(2-oxco-1-
dbenun-2,3-nuruapo-1H-umugazon-4-un)-4,5,5a,6,
7,8,9,9a,9b,10,11,11a-goaexarnapo-1H-36,11-
satenHopenanrpo[1,2-c]pypan-1,3(3aH)-auon
(6b). Beixon (85%). Amopduoe semecrBo. MK
ciextp (KBr, v, em™'): 3360 (N-H), 1780 (C=0 an-
ruapun), 1690 (C=0 ammun), 1660 (C—N amup), 1466,
1611 (C=C). Cnekrp IMP 'H (CDCls, 8, ppm, J/
I'm): 0.64 (3H, ¢, CH3-17), 0.98 (3H, 1, J = 6.2 Iy,
CHj;-16), 0.99 (3H, 1, J = 6.2 T, CH3-15), 1.25 (3H,
¢, CH3-18), 1.10-1.83 (12H, M, CH5-4, CH5-5, CH,-
7, CH,-8, CH»-9, CH,-10), 2.1-2.25 (1H, m, CH-14),
1.87 (1H, xBunr, J= 6.7 T'y, CH-5a), 1.65 (1H, 1.1,/ =
3.8, 11.0 T, CH-9b), 2.97 (1H, 1, / = 8.5 T'i, CH-3a),
314 (1H, o, J =9 I'n, CH-11), 3.29 (1H, x.n, ] = 8.5,
2.5 Hz, CH-11a), 5.50 (1H, ¢, CH-13), 6.30 (1H, c,
CH-5"), 6.0 (1H, ¢, NH), 7.43-7.58 (5H, ™, Ph).
Cnextp AMP 3C (CDCls, 8, ppm): 15.72 (CH3, C-
17), 17.40 (CH,, C-8), 18.19 (CHj3, C-18), 20.00
(CHs, C-16), 20.25 (CH,, C-5), 20.60 (CH3, C-15),
27.24 (CH,, C-10), 32.74 (CH, C-14), 34.32 (CH,,
C-4),35.72 (CH, C-11), 37.45 (CH,, C-9), 38.39 (C-
9a), 39.02 (CH,, C-7), 40.45 (C-3b), 41.24 (C-6),
45.79 (CH, C-11a), 50.42 (CH, C-5a), 52.66 (CH, C-
9b), 52.99 (CH, C-3a), 105.0 (CH, C-5"), 118.6 (C-
47, 121,8 (2CH, C-2”, C-6"), 124.98 (CH, C-13),
128.0 (CH, C-4"),128,9 (2CH, C-3"”,C-5"), 136,6 (C,
C-1"), 148.45 (C-12), 149.2 (C-2"), 171.71 (C-1),
173.16 (C-3). Macc-cuextp (XWN), m/z 515 [M+1]*
(Boruucaeno m/z: 514 pist C39H3gNoOy).
12-NU3onponuia-6,9a-numernn-6-(2-tuokco-
2,3-muruapo-1H-umugaszon-4-uwn)-4,5,5a,6,7,8,9,
9a,9b,10,11,11a-goaexarnapo-1H-3b,11-srenode-
Hanrpo[1,2-c]dypan-1,3(3aH)-auon (6¢). Boixon
(90%). Amopduoe BemiecrBo. UK criektp (KBr, v,
em): 3395-3450 (N-H), 1776 (C=0 anruapun),
1508-1510 (N-C=S), 1175-1180 (C=S), 1632, 1610
(C=C). Cnekrp AMP 'H (CDCls, 8, ppm, J/T1):
0.64 (3H, ¢, CH3-17), 0.98 (3H, x, /] = 6.2 T'u, CH3-
16), 0.99 (3H, n, J = 6.2 'y, CH3-15), 1.25 (3H, c,
CH3-18), 1.10-1.83 (12H, m, CH,-4, CH,-5, CH,-7,
CH,-8, CH,-9, CH,-10), 2.1-2.25 (1H, m, CH-14),
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1.87 (1H, xBuHr, J=6.7 I'n, CH-5a), 1.65 (1H, n.1, ] =
3.8,11.0 Ty, CH-9b), 2.97 (1H, 1, J = 8.5 T'y, CH-3a),
314 (1H, o, J =9 T'n, CH-11), 3.29 (1H, n.x, J = 8.5,
2.5 Hz, CH-11a), 5.50 (1H, ¢, CH-13), 7.18 (1H, c,
CH-5"), 11.12 (2H, ¢, 2NH). Cuextp AMP 'H
(CDCls, 6, ppm): 15.72 (CH3, C-17), 17.40 (CH,, C-
8), 18.19 (CHj3, C-18), 20.00 (CHj3, C-16), 20.25
(CH,, C-5), 20.60 (CH3, C-15), 27.24 (CH,, C-10),
32.74 (CH, C-14), 34.32 (CH,, C-4), 35.72 (CH, C-
11), 37.45 (CH,, C-9), 38.39 (C-9a), 39.02 (CH,, C-
7), 40.45 (C-3b), 41.24 (C-6), 45.79 (CH, C-11a),
50.42 (CH, C-5a), 52.66 (CH, C-9b), 52.99 (CH, C-
3a), 107.40 (CH, C-5"), 124.98 (CH, C-13), 133.6(C-
4"),148.45 (C-12),170.8 (C-2"),171.71 (C-1),173.16
(C-3). Macc-cniextp (XN), m/z 455 [M+1]" (Bblunc-
sieno m/z: 454 nnst CogHz4NoO3S).
12-U3onponui-6,9a-numerni-6-(2-okco-2,3-
nuruapo-1H-umugazon-4-un)-2-peunin-4,5,5a,6,
7,8,9,9a,9b,10,11,11a-goxexaruapo-3b,11-sreno-
Hadro[2,1-e]uzounnona-1,3(2H,3aH)-auon (7a).
Boixon (78%). Amopdnoe BemectBo. UK crekrp
(KBr, v, em'): 3400 (N=H), 1708 (C=0 umuz), 1690
(C=0 ammun), 1660 (C=N amwun), 1465, 1610 (C=C).
Cnextp IMP 'H (CDCls, 8, ppm, J/T1): 0.65 (3H, c,
CH3-17), 1.00 (3H, 1, J = 6.4 Tr, CH3-16), 1.01 (3H,
n,J =69 I'm, CHs-15), 1.17 (3H, ¢, CH3-18), 1.20-
1.80 (12H, M, CH,-4, CH,-5, CH,-7, CH,-8, CH,-9,
CH,-10), 2.28 (1H, kBunt, H-5a, /= 6.7 T'r), 2.6 (1H,
ar, H-9b, J = 3.0, 13.8 Tn), 2.73 (1H, x, H-3a, J = 8.7
I'n), 2.95 (1H, ax, H-11, ] =8.6, 3.0 Ty ), 3.21 (1H, 7,
H-11a,/=9Tm), 5.51 (1H, ¢, H-13),6.30 (1H, ¢, CH-
5%, 6.0 (2H, ¢, NH), 7.28 -7.55 (5H, M, Ph). Criextp
AMP '3C (125 MT'i, CDCls, 8, m.1.): 15.86 (CHj, C-
17), 16.58 (CHj, C-18), 16.94 (CH,, C-8), 20.11
(CHs;, C-16), 20.83 (CH3 C-15), 21.98 (CH,, C-5),
27.66 (CH,, C-10), 32.83 (CH, C-14), 34.61 (CH,,
C-4), 35.54 (CH, C-11), 36.64 (CH,, C-7), 37.83
(C-9a), 37.94 (CH,, C-9), 40.35 (C-3b), 45.59 (CH,
C-11a), 48.50 (CH, C-5a), 49.36 (C-6), 53.04 (CH,
C-3a), 53.25 (CH, C-9b), 53.53 (CH, C-20), 118.6
(C-4"), 125.14 (CH, C-13), 126.43 (2CH, Ph"), 128.34
(CH,Ph"), 129.06 (2CH, Ph"), 131.99 (C, Ph"), 136.51
(CH, C-5), 148.03 (C-12), 149.32 (C-2)170.90 (C-1),
172.74 (C-3). Macc-cuextp (XW), m/z 514 [M+1]"
(Boruncieno m/z: 513 st Cg39H3agN3O3).
12-N3onponui-6,9a-gumerni-6-(2-okco-1-
dbennn-2,3-nuruapo-1H-umunason-4-un)-2-de-
uui-4,5,5a,6,7,8,9,9a,9b,10,11,11a-goaexkaruapo-
3b,11-arenonadro[2,1-e]usonngon-1,3(2H,3aH)-
muoH (7b). Beixon (82%). AMopduoe BerectBo. MK
ciexktp (KBr, v, em!): 3395 (N-H), 1710 (C=0
umnp), 1680 (C=0 amupn), 1655 (C—N amwun), 1465,
1611 (C=C). Cuexrp AMP 'H (CDCls, 8 ppm, J/
I'm): 0.65 (3H, ¢, CH3-17), 1.00 (3H, 1, J = 6.4 T,
CH3-16), 1.01 (3H, 1,/ = 6.9 T'r, CH3-15), 1.17 (3H,
¢, CH3-18), 1.20-1.80 (12H, M, CH,-4, CH,-5, CH,-

7, CH,-8, CH,-9, CH,-10), 2.28 (1H, xBunr, H-5a, J
= 6.7 T'n), 2.6 (1H, ar, H-9b, J = 3.0, 13.8 T), 2.73
(1H, n, H-3a,J = 8.7 Tn), 2.95 (1H, ax, H-11, ] = 8.6,
3.0Tm),3.21 (1H, n, H-11a, /=9 T'n), 5.51 (1H, ¢, H-
13), 6.30 (1H, ¢, CH-5"), 6.0 (1H, ¢, NH), 7.18-7.58
(10H, m, Ph). Criextp AMP 3C (125 MT', CDCls, §,
m.1.): 15.86 (CHg, C-17), 16.58 (CH3, C-18), 16.94
(CH,, C-8), 20.11 (CH3, C-16), 20.83 (CH3, C-15),
21.98 (CH,, C-5), 27.66 (CH,, C-10), 32.83 (CH, C-
14), 34.61 (CH,, C-4), 35.54 (CH, C-11), 36.64
(CH,, C-7), 37.83 (C-9a), 37.94 (CH2, C-9), 40.35
(C-3b), 45.59 (CH, C-11a), 48.50 (CH, C-5a), 49.36
(C-6), 53.04 (CH, C-3a), 53.25 (CH, C-9b), 53.53
(CH, C-20), 118.6 (C-4")125.14 (CH, C-13), 126.43
(2CH, Ph"), 126.65 (2CH, Ph"), 128.34 (CH,Ph"),
128.44 (CH, Ph"), 129.06 (2CH, Ph"), 129.12 (2CH,
Ph”), 131.99 (C, Ph"), 132.01 (C, Ph”), 136.51 (CH,
C-5"), 148.03 (C-12), 149.32 (C-2")170.90 (C-1),
172.74 (C-3). Macc-cnextp (XW), m/z 590 [M+ 1]*
(Boruucaeno m/z: 589 nist C39H3gN303).

2-NU3onponui-6,9a-gumerui-2-penuna-6-(1-
denun-2-tuokco-2,3-nuruapo-1H-umunazon-4-
un)-4,5,5a,6,7,8,9,9a,9b,10,11,11a-gogexarnapo-
3b,11-3Tenonadro[2,1-eJusonngon-1,3(2H,3aH)-
muoH (7¢). Boixon (90%). Amopduoe Beriectso. UK
crextp (KBr, v, em™): 3395 (N-H), 1705 (C=0
umnuga), 1513 (N-C=S), 1180 (C=S), 1465, 1610
(C=C). Cnextp AMP 'H (CDCls, 8, ppm, J/T11): 0.65
(3H, ¢, CH3-17), 1.00 (3H, x, J = 6.4 T'u, CH3-16),
1.01 (3H, 1,/ = 6.9 Ty, CH3-15), 1.17 (3H, ¢, CH3-
18), 1.20-1.80 (12H, m, CH,-4, CH,-5, CH,-7, CH>-
8, CH,-9, CH,-10), 2.28 (1H, kBuut, H-5a, J = 6.7
I'n), 2.6 (1H, xr, H-9b, J = 3.0, 13.8 Tn), 2.73 (1H, 1,
H-3a,/=8.7Tm), 2.95 (1H, nn, H-11, ] =8.6,3.0 I'r),
3.21 (1H, o, H-11a,/=9Tm), 5.51 (1H, ¢, H-13),7.18-
7.55 (5H, M, Ph) 7.31 (1H, ¢, CH-5"), 11.12 (2H, c,
2NH). Criextp AMP 13C (125 MT1, CDCls, 8, m.11.):
15.86 (CHs, C-17), 16.58 (CHj3, C-18), 16.94 (CH,,
C-8), 20.11 (CH3, C-16), 20.83 (CHj3, C-15), 21.98
(CH,, C-5), 27.66 (CH,, C-10), 32.83 (CH, C-14),
34.61 (CH,, C-4), 35.54 (CH, C-11), 36.64 (CH,, C-
7), 37.83 (C-9a), 37.94 (CH,, C-9), 40.35 (C-3b),
45.59 (CH, C-11a), 48.50 (CH, C-5a), 49.36 (C-6),
53.04 (CH, C-3a), 53.25 (CH, C-9b), 53.53 (CH, C-
20), 107.4 (CH, C-5), 125.14 (CH, C-13), 126.43
(CH, C-2, C-6"), 128.44 (CH, C-4"), 129.06 (CH, C-
3, C-3%), 133.6 (C-4"), 131.99 (C, C-1"), 148.03 (C-
12),170.8 (C-2"),170.90 (C-1), 172.74 (C-3). Macc-
cnextp (XMN), m/z 606 [M+1]" (Bbruncieno m/z: 605
JJIA C38H43N3025).

Cunre3 6enzoartos 8a,b.

Cwmech 6pomuza 1 wim 2 (1 Mmmosts) u Gersoarta
natpus (1.1 mmoun) kunstuiau B MDA (10 m) B
teuenre 60—90 MUH, OXJTaKIaIM ¥ BBLIUBAJIH Ha Jie-
astHy10 Boxy. O6GpasoBaBIIMiicS 0CaZOK OTHUIBTPO-
BaJIU, CYIIUJIA U TIEPEKPUCTAIIIU30BATN U3 CITUPTA.
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2-(12-N3onpomui-6,9a-agumeri-1,3-11uokco-
3,3a,4,5,5a,6,7,8,9,9a,9b,10,11,11a-reTpagexa-
ruapo-1H-3b,11-srenopenantpo[1,2-c]pypan-6-
ui)-2-okcoarmadensoar (8a). Buixoz (95%). AMop-
¢uoe Bemecrso. UK cuextp (KBr, v, cm!): 1785
(C=0 anruzpun), 1723 (C=0), 1275 (COO), 1465
(C=C). Criextp IMP 'H (CDCls, §, ppm, J/T11): 0.64
(3H, ¢, CH3-17), 0.98 (3H, 1, J = 6.2 I', CH3-16),
0.99 (3H, n, J = 6.2 Ty, CH3-15), 1.25 (3H, ¢, CH3-
18), 1.10-1.83 (12H, m, CHy-4, CH,-5, CH,-7, CH,-
8, CH,-9, CH,-10), 2.1-2.25 (1H, m, CH-14), 1.87
(1H, kBunrt, J=6.7 I'n, CH-52), 1.65 (1H, x.1, /= 3.8,
11.0 Ty, CH-9b), 2.97 (1H, 1,/ = 8.5 ', CH-3a), 3.14
(1H, 1, /=9 I'u, CH-11),3.29 (1H, n.1,J = 8.5, 2.5 I'ny,
CH-11a), 5.15 (2H, ¢, CH,-19), 5.50 (1H, ¢, CH-13),
7.44-8.1 (5H, M, Ph). Cnextp IMP '3C (CDCl,, 6,
ppm): 15.72 (CHs, C-17), 17.40 (CH,, C-8), 18.19
(CHj;, C-18), 20.00 (CHj3, C-16), 20.25 (CH,, C-5),
20.60 (CHs, C-15), 27.24 (CH,, C-10), 32.74 (CH,
C-14), 34.32 (CH,, C-4), 35.72 (CH, C-11), 37.45
(CH,, C-9), 38.39 (C-9a), 39.02 (CH,, C-7), 40.45
(C-3b), 41.24 (C-6), 45.79 (CH, C-11a), 50.42 (CH,
C-5a), 52.66 (CH, C-9b), 52.99 (CH, C-3a), 68.0
(CH,-1"), 121,8 (2CH, Ph), 124.98 (CH, C-13),
128,0 (CH, Ph), 128,9 (2CH, Ph), 136,6 (C, Ph),
148.45 (C-12), 165.81(C-2"), 171.71 (C-1), 173.16
(C-3), 208.03(C-1"). Macc-cmektp (XI1), m/z 519
[M+1]" (Bbrumcneno m/z: 518 ps C3Hag0g).

2-(12-N3onpomui-6,9a-agumeri-1,3-1mokco-
2-¢pennn-1,2,3,3a,4,5,5a,6,7,8,9,9a,9b,10,11,11a-
rekcagexaruapo-3b,11-srenonadro[2,1-e|usoun-
1oJ1-6-u)-2-okcoatuadensoar (8b). Beixox (90%).
Amopdnoe Bemecto. MK crexrp (KBr, v, ecm™!):
1708 (C=0 umun), 1723 (C=0), 1275 (COO), 1465
(C=C). Criextp IMP 'H (CDCls, §, ppm, J/T11): 0.65
(3H, ¢, CH3-17), 1.00 (3H, 1, J = 6.4 I', CH3-16),
1.01 (3H, 1, J = 6.9 Tr, CH3-15), 1.17 (3H, ¢, CH3-
18), 1.20-1.80 (12H, m, CHy-4, CH,-5, CH,-7, CH,-
8, CH,-9, CH,-10), 2.28 (1H, xBunut, H-5a, J = 6.7
I'm), 2.6 (1H, ar, H-9b, J = 3.0, 13.8 Tny), 2.73 (1H, n,
H-3a,J=8.7Tm), 2.95 (1H, ax, H-11,/=8.6,3.0 T'r),
3.21 (1H, o, H-11a,J =9 T'r), 5.51 (1H, ¢, H-13), 5.14
(2H, ¢, CH,-1"), 7.18-7.58 (10H, ™, Ph). Cnekrp
AMP C (CDCls, 8, ppm): 15.72 (CHj, C-17), 17.40
(CH,, C-8), 18.19 (CH3;, C-18), 20.00 (CH3, C-16),
20.25 (CH,, C-5), 20.60 (CH3, C-15), 27.24 (CH,, C-
10), 32.74 (CH, C-14), 34.32 (CH,, C-4), 35.72 (CH,
C-11), 37.45 (CH,, C-9), 38.39 (C-9a), 39.02 (CH,,
C-7), 40.45 (C-3b), 41.24 (C-6), 45.79 (CH, C-11a),
50.42 (CH, C-5a), 52.66 (CH, C-9b), 52.99 (CH, C-
3a), 124.98 (CH, C-13), 127.5 (2CH, Ph"), 128.0 (CH,
Ph"), 128.1 (2CH, Ph"), 128.7 (2CH, Ph"), 128.9 (CH,
Ph"), 129.2 (2CH, Ph”), 131.9 (C, Ph"), 130.6 (C, Ph"),
148.45 (C-12),170.32 (C-2"),171.71 (C-1), 173.16 (C-
3) 208.07 (C-1"). Macc-cnektp (XWN), m/z 594 [M+1]"
(Bbruuciieno m/z: 593 mis C33H 43N Os).

Cunre3s 1,3-okca3soJ0B 9a,b.

Cmech adpupa 8a wau 8b (1 mmomb) wu
CH3COONH, (10 MMOJTh) KUTIATUJIN B YKCYCHOM KHC-
sote (10 M) B Teuenue 5 4. PeakiimoHHy10 CMech BbLIU-
Banu B refganyio sopy u gobasunmu NH,OHxonn 1o pH
= 6-6.5. T[TosryueHHbI OCaZIOK (HHIBTPOBAJIH, TIPOMDbI-
BaJIM BOJIOM U TIEPEKPUCTAILII30BBIBAIIN M3 CITUPTA.

12-U3onponua-6,9a-gumerni-6-(2-PpeHnnok-
cason-4-un)-4,3,5a,6,7,8,9,9a,9b,10,11,11a-101€-
karugpo-1H-3b,11-arenodenanrtpo[1,2-c]pypan-
1,3(3aH)-auon (9a). Brixon (85%). Amopdnoe Be-
mectBo. MK crekrp (KBr, v, CM'1): 1793 (C=0 an-
ruapun), 1617 (C=N), 1611, 1465 (C=C). Cuektp
AMP 'H (CDCls, 8, ppm, J/T): 0.65 (3H, ¢, CH;-
17),1.00 (3H, 1,/ = 6.4 T'y, CH3-16), 1.01 (3H, 1, J =
6.9 I'm, CH;3-15), 1.17 (3H, ¢, CH3-18), 1.20-1.80
(12H, M, CH2-4, CHQ-S, CH2-7, CH2-8, CH2-9, CHQ-
10), 2.28 (1H, xBunut, H-5a, J = 6.7 I'n), 2.6 (1H, xr,
H-9b,J=3.0,13.8 '), 2.73 (1H, x, H-3a, ] = 8.7 T'n),
295 (1H, nx, H-11, J = 8.6, 3.0 T'r ), 3.21 (1H, x, H-
11a,/=9Tmu),5.51 (1H,¢,H-13),7.69 (1H, ¢, CH-5"),
7.43-8.18 (5H, M, Ph). Cuexrtp AMP *C (CDCl,, §,
ppm): 15.72 (CHs, C-17), 17.40 (CH,, C-8), 18.19
(CHs, C-18), 20.00 (CHj3, C-16), 20.25 (CH,, C-5),
20.60 (CHj, C-15), 27.24 (CH,, C-10), 32.74 (CH,
C-14), 34.32 (CH,, C-4), 35.72 (CH, C-11), 37.45
(CH,, C-9), 38.39 (C-9a), 39.02 (CH,, C-7), 40.45
(C-3b), 41.24 (C-6), 45.79 (CH, C-11a), 50.42 (CH,
C-5a),52.66 (CH, C-9b),52.99 (CH, C-3a), 125.4(C-
4", 137.70 (CH, C-5"), 124.98 (CH, C-13), 148.45
(C-12), 159.32 (C-2"), 171.71 (C-1), 173.16 (C-3).
Macc-cnekrp (XHW), m/z 500 [M+1]" (Bbrumciaeno
m/z: 499 JJIA C32H37NO4).

12-U3onpomui-6,9a-mumerni-2-dpenni-6-(2-
dennnokcazon-4-un)-4,5,5a,6,7,8,9,9a,9b,10,11,
11a-monexaruapo-3b,11-srenonadro[2,1-e]usoun-
non-1,3(2H,3aH)-muon (9b). Brixox (81%). Amopd-
noe Betectso. K crextp (KBr, v, CM'1): 1710 (C=0
nmun), 1620 (C=N), 1188 (C-N). Cuexrp AMP 1H
(CDCl3, 6, ppm, J/Tm): 0.64 (3H, ¢, CH3-17), 0.98
(3H, 1,/ = 6.2 Ty, CH3-16), 0.99 (3H, 1,/ = 6.2 I,
CHj3-15), 1.25 (3H, ¢, CH3-18), 1.10-1.83 (12H, M,
CH,-4, CH,-5, CH,-7, CH,-8, CH,-9, CH,-10), 2.1-
2.25 (1H, m, CH-14), 1.87 (1H, kBunt, J = 6.7 I'1,
CH-5a), 1.65 (1H, ax, J = 3.8, 11.0 Ty, CH-9b), 2.97
(1H, n, J = 8.5 T'u, CH-3a), 3.14 (1H, x,J =9 ', CH-
11),3.29 (1H, an, J = 8.5, 2.5 Ty, CH-11a), 5.50 (1H,
¢, CH-13), 6.19 (1H, ¢, CH-5"), 7.43-8.18 (10H, m,
Ph). Criextp IMP 3C (CDCls, §, ppm): 15.72 (CHj,
C-17), 17.40 (CH2, C-8), 18.19 (CHj3, C-18), 20.00
(CHj;, C-16), 20.25 (CH,, C-5), 20.60 (CHj;, C-15),
27.24 (CH,, C-10), 32.74 (CH, C-14), 34.32 (CH,,
C-4),35.72 (CH, C-11), 37.45 (CH,, C-9), 38.39 (C-
9a), 39.02 (CH,, C-7), 40.45 (C-3b), 41.24 (C-6),
45.79 (CH, C-11a), 50.42 (CH, C-5a), 52.66 (CH, C-
9b), 52.99 (CH, C-3a), 124.98 (CH, C-13), 125.40
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(C-4'), 127.5 (2CH, Ph”), 128.0 (CH, Ph"), 128.1
(2CH, Ph’), 128.7 (2CH, Ph”), 128.9 (CH, Ph"),
129.2 (2CH, Ph”), 131.9 (C, Ph"), 130.6 (C, Ph"),
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