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Synthesis of 5-thiocarbomoyl- and
5-(thiazole-2-yl)-2,3,4,4a,5,6-hexahydro-
1H-pyrido[1,2-a]quinoline-5-carbonitriles

The tert-amino effect cyclizations are an efficient and convenient route to

synthetically as well as biologically important ring-fused tetrahydroquinolines.
The method is operationally simple and highly diastereoselective. Herein we
represent our studies of the tert-amino effect reaction ortho-dialkylaminoben-
zaldehydes and cyanthioacetamide or [4-aryl-1,3-thiazole-2yl]acetonitrile. It
was found 9-chloro-5-(4-phenylthiazole-2-yl)-2,3,4,4a,5,6-hexahydro-1H-
pyrido[1,2-a]quinoline-5-carbinitrile can easily be obtained from 9-chloro-5-
cyano-2,3,4,4a,5,6-hexahydro-1H-pyrido[1,2-a] quinoline-5-carbothioamide
and a-bromoacetophenone by condensation.

© Poluikova A.A., Platonova A.Yu., Glukhareva T.V., Morzherin Yu.Yu., 2015

Introduction

Reactions on tert-amino mecha-
nism are of interest to organic chemists in
terms of the directed synthesis of a wide
variety of nitrogen-containing heterocy-
cles'?. These include the cyclization of
conjugate N, N-disubstituted amines, a
key stage in which is the transfer of hy-
drogen from the formally non-activated
a-carbon atom of the dialkylamino group
to one of the atoms of an unsaturated
substituent such as, for ex-ample, C = C,
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C=N,N=0, C=0, etc. Depending on
the nature of the unsaturated substituent,
there are Met-Kon.? and Reynhoudt* reac-
tions. We are interested in the transforma-
tions of the first type, which resulted in
converting the new C-C bond. The gen-
eral scheme of transformations which we
study is shown below.

According to the analysis of litera-
ture data, there were mainly investigated
cyclizations of compounds in which the
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terminal carbon atom of the vinyl group
has two cyano or ester groups. Cycliza-
tion of compounds in which B-carbon
atom of the vinyl group has two different
substituents was investigated to a lesser
extent. Besides, the only example of
such transformation with cyanacetamide
was described by our group. Analogous
reactions of [4-aryl-1,3-thiazole-2-yl]

Results and Discussion

We have studied the interaction of
2-piperidinobenzaldehyde 1 with [4
(4-chlorophenyl)-1,3-thiazole-2-yl] ace-
tonitrile 2. The starting CH-active com-
pound (thiazole derivative 2) was synthe-
sized by reaction of cyanthioacetamide
with a-bromoacetophenone representing
a known method for the Hantzsch synthe-
sis of thiazoles.

The reaction was allocated vinil-deriv-
ative 3 in 87% yield. However, we could
not cyclize 3-[2-(piperidine-4-yl)phenyl]-
2-[4-(4-chlorophenyl)-1,3-thiazole-2-yl]
prop-2-ennitrile (3).
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acetonitrile has not previously been per-
formed.

In this study, we demonstrated for the
first time the possibility of synthesizing
of  5-(4-phenylthiazole-2-yl)-9-chloro-
2,3,4,4a,5,6-hexahydroquinoline-5-
carbonitrile from the corresponding thio-
amide by reaction Hantzsch®.

Alternatively 5-(4-phenylthiazole-2-
y1)-2,3,4,4a,5,6-hexahydroquinoline-5-
carbonitrile, similar to compound 4, may
be synthesized from the corresponding
5-hexahydroquinolinecarbothioamide by
Hantzsch reaction.

The source 9-chloro-5-cyano-
2,3,4,4a,5,6-hexahydroquinoline-5-
carbothiamide 7 was obtained by reacting
with 2 cyanthioacetamide(piperidin-1-
yl)-4 5-chlorobenzaldehyde with heating
at 200 °C for 10 minutes in a microwave
reactor. The condensation of benzalde-
hyde 5 with CH-acid formed vinil-deriv-
ative 6 that under the high temperature is
cyclized to form a tandem reaction prod-
uct 7 (yield of compound 7 was 73%).
The reaction proceeds diastereoselective-
ly to form a single isomer (according to
"H NMR).

It has been shown that as a result
of  condensation  9-chloro-5-cyano-
2,3,4,4a,5,6-hexahydroquinoline-5-
carbothiamide 7 o-bromoacetophenone
is formed 5-(4-phenylthiazole-2-yl)-
9-chloro-2,3,4,4a,5,6-hexahydro-1H-
piride[1,2-a]quinoline-5-carbonitrile
8 during the conversion at 150 °C for
25 minutes in a microwave reactor. The
yield of the reaction product is 70 %. As
a result, the conversion produces two dia-
stereomers (ratio ~ 2:1).
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It should be noted that numerous at-
tempts to carry out a similar condensation
in boiling ethanol (even after prolonged
heating) did not yield any results.

Thus, it was shown that only a sin-

The experimental part

Monitoring of the progress of the reac-
tion and the individuality of the synthe-
sized compounds was performed by TLC
plates 254 SolufolUV system: chloroform
(Manifestation UV lamp). IR spectra were
recorded on a spectrophotometer Bruker
Alpha. 1"NMR and "*C recorded on a
spectrometer Bruker Avancell (400 and
100 MHz, respectively), internal standard
— TMS, in the laboratory of comprehen-
sive research and expert assessment of
organic materials in the CCU UFU. Mass
spectra were recorded on a spectrometer
MAT 11 (EI, 70 eV). Reactions under
microwave irradiation were performed in
reactors AntonPaarMonowave 300. Melt-
ing points were determined on the instru-
ment StuartSMP3 and are uncorrected.
Elemental analysis was performed on a
CHNS-analyzer PE 2400 SeriesllI.

@%

gle one approach to the synthesis of
5-(4-phenylthiazole-2-yl)-2,3,4,4a,5,6-
hexahydroquinoline-5-carbonitrile. Ring
formation in thiazole occurs only in a mi-
crowave reactor.

The starting ortho-dialkylaminoben-
zaldehydes 1 and 5 were obtained in
yields of 60-80 % by nucleophilic sub-
stitution of fluorine atoms in the respec-
tive 2-fluoro-benzaldehyde with piperi-
dine as by described previously method’,
2-fluoro-benzaldehyde — commercial
preparations of Acros firm.

Procedure for the preparation of com-
pound 2

To a solution of 2.0 mmol cyanacethi-
oamide in 8.0 ml of ethanol was added
2.0 mmol of a-bromoacetophenone. This
solution was boiled for 1-3 hours. Reac-
tion completion is determined by TLC.
The reaction mass is cooled down to
room temperature. Solvent was removed
in vacuo. The resulting solid precipitate
was recrystallized from ethanol.

[4 (4-chlorophenyl)-1,3-thiazole-2-yl] acetonitrile (2)

Yield 0.64 g (93%). Brown shine crys-
tals. Mp. 126127 °C8, 'TH NMR Spectrum

100

(DMSO-d,), 8, ppm.: 8.03 (1H, s., H . ),
7.98-7.93 (2H, m., ArH), 7.44-7.39 (2H,
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m., ArH), 4.48 (2H, s., CH,). Found, %:
N 11.87. C, H.CIN,S. Calculated, %: N
11.94.

Method for producing 2-vinyl-N, N-
dialkyl anilinium 3

To a solution of 1.0 mmol of benzal-
dehyde in 10 5 mL of toluene was added

1.0 mmol of [4 (4-chlorophenyl)-1,3-thi-
azole-2-yl] acetonitrile 6 and the reaction
mixture refluxed for 10-30 h. End of the
reaction is determined by TLC. The reac-
tion mixture was cooled to room tempera-
ture. The solvent was removed in vacuo,
the residue was crystallized from ethanol.

3-[2-(Piperidine-4-yl)phenyl]-2-[4-(4-chlorophenyl)-1,3-thiazole-2-yl]

prop-2-ennitrile (3)

Yield 0.245 g (87%). Orange yellow
crystals. T.dec. 145 °C. '"H NMR Spec-
trum (DMSO-d,), 3, ppm.: 8.41 (1H, c.,
CH), 8.16 (1H, c., H ), 8.07 (1H,
br. d, J = 7.5, ArH) , 8.05-8.00 (2H, m.,
Ph), 7.51-7.41 (3H, m., ArH + Ph), 7.21—
7.11 (2H, m., ArH), 3.01-2.93 (4H, m.,
CH,NCH,), 1.83-1.74 (4H, m., 2CH,),
1.67-1.59 (4H, m. 2CH,). Found, %:
C 68.00, H 4.93, N 10.30. C,H, CIN,..
Calculated, %: C 68.05, H 4.97, N 10.35.

Technique to obtain tetrahydroquino-
line 7

To a solution of 0.5 mmol of benzal-
dehyde in 5 mL of 2-butanol 1 in a ves-
sel equipped with an anchor stir-ring was
added 0.5 mmol cyanacethioamide. The
vessel was sealed with a roof perforated
with septum and heated in a microwave
reactor at 200 °C for 10 minutes. Closing
of the reactions is determined by TLC.
The reaction mixture was cooled to room
temperature. The solvent was removed in
vacuo. Obtained solid residue is recrystal-
lized from ethanol.

(4aS*,5R*)-9-Chloro-5-cyano-2,3,4,4a,5,6-hexahydro-1H-piride[1,2-a]

quinoline-5-carbothiamide (7)

Yield 0.11 g (73 %). The second dias-
tereomer in the H' NMR spectrum is not ob-
served. Brown crystals. Mp. 187-189 °C.
IR spectrum, v, cm™: 3333 (NH), 3153
(NH), 2245 (CN). H' NMR Spectrum
(DMSO-d)), 6, ppm.: 10.19 (1H, s., NH),
9.10 (1H, s., NH), 6.97 (1H, d., J = 8.0,
H-7, ArH ), 6.91 (1H, d., J = 1.7, H-10
ArH), 6.65 (1H, d. g., J, = 8.0, J, = 1.8,
H-8,Ar),4.01 (1H,bd,J=12.1, 1 SHeq),
3.63 (1H, d.,J=16.0, 6 SNeq), 3.51-3.42
(1H, m., 4a-CHax), 3.04 (1H, d., J=16.2
6-CHax), 2.74 (1H, d. g. g., J, = 12.4, J,
=J, = 2.8, 1-CHax), 1.99-1.77 (3H, m.
2,3,4-CHeq), 1.69-1.52 (1H, m. CHax),
1.49-1.28 (2H, m. 2CHax). Found, %:
C 58.88, H 5.25, N 13.65. C H, CIN.S.

157716

Calculated, %: C 58.91, H5.27, N 13.74.

Technique to obtain tetrahydroquino-
line 8

To a solution of 0.5 mmol of 9-chlo-
ro-5-cyano-2,3,4,4a,5,6-hexahydro-1H-
piride[1,2-a]quinoline-5-carbothiamide 7
in 2 mL of ethanol in a vessel equipped
with an anchor for remixing is added 0.5
mmol of a-bromoacetophenone. The ves-
sel is capped with a perforated septum and
heated in a microwave reactor at tempera-
ture of 150 °C for 25 minutes. The end of
the reaction is determined by TLC. Then
repromotional mass is cooled to room
temperature. The solvent was removed in
vacuo. The resulting solid precipitate was
recrystallized from ethanol.
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(4aS*,5R*)-5-(4-Phenylthiazole-2-yl)-9-chloro-2,3,4,4a,5,6-hexahydro-
1H-pirido[1,2-a]quinoline-5-carbonitrile (8)
Yield 0.142 g (70%). Prepared as a  ArH), 4.06 (1H, bd, J = 13.0, 1-CHeq),

mixture of two diastereoisomers (ratio ~ 3.74-3.60 (2H, m. 6-CNeq, 4a-CHax),
2:1). Brown crystals. Mp. 92-94 °C. H'  3.41 (1H, d.,J=16.3, 6-CNax), 2.85 (1H,
NMR Spectrum (DMSO-d°), 8, ppm.: d.d.d.,J, =12.3,J, =J = 2.1, 1-CHax),

8.02 (1H, s., H

), 7.99-7.89 2H, m., 1.91-1.72 (3H, m. 2,3,4-CHeq), 1.72-1.42

thiazole

Ph), 7.46-7.37 (2H, m., Ph), 7.36-7.28  (3H, m. 2,3,4-CHax). Found, %: C 59.99,
(1H, m., Ph), 7.03 (1H, d., J = 8.0, ArH), H 4.96, N 10.32. C,H CIN,S. Calculat-

237720

6.95 (1H, c., ArH), 6.71-6.66 (1H, m., ed, %: C 68.05, H4.97, N 10.35.
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CunTe3 5-tmokapbomoun- u 5-(Tnason-2-un)-
2,3,4,4a,5,6-rekcarngpo-1H-nupupo[1,2-a]
XWHO/IMHO-5-Kap6oHuTpunos

Peakumn umknusaumm, npoTekarowme no MexaHusMmy mpem-amuHodddek-
Ta, ABNAIOTCA YAOOHLIM METOAOM CMHTE3a KOHAEHCUMPOBAHHBIX YaCTUYHO Tu-
APYPOBAHHbIX XMHOMMHOB. B faHHoi paboTe Mbl NpeacTaBAsieM UccnefoBaHue
B3aMMOZENCTBUA 0pmo-anankunammHobeH3anbaernaoB ¢ LaHT1oaLeTaMuaom
n [4-apun-1,3-TMazon-2-un]aLeToHUTPUIOM, MNPOTEKAIOWEro Mo MexaHu3My
TpeT-ammHo3thekTa. KoHAeHcauuell  CMHTE3MpOBAHHOMO  9-X0p-5-LuaHo-
2,3,4,4a,5,6-rekcarmgpoxuHonmnHo-5-kapboTroammaa ¢ a-6pomaetTodeHoHOM
6bin nonyyeH 5-(4-theHnntnason-2-un)-9-xnop-2,3,4,4a,5,6-rekcarnapo-1H-
nupugo|[1,2-a]xuHonuHo-5-kapboruTpun.

© TMonyiikoea A. A., MnatoHosa A. 0., Myxapesa T. B., MopxepuH 10. 10., 2015

BeegeHue

Peakumnn, mporekaromue 10
MEXaHU3MY mpem-aMUHOdPPEeKTa, Mpel-
CTaBJSIIOT HMHTEPEC IS XUMHUKOB-Opra-
HUKOB C TOYKH 3PEHHUS HAIMPABICHHOTO
CHMHTE3a WIMPOKOTO psifia a30TCOAepIKa-
mux rereporukios [1, 2]. K amm or-
HOCSITCSL PEaKIMH IUKIU3AIUNA  COTps-
)keHHBIX N,N-I1u3aMelleHHbIX aMHUHOB,
KITIOYEBOM CTaIMeld KOTOPBIX SBISICTCS
MIEPEHOC BOJOPOJa OT (POpPMaIbHO Heak-

1 2
RI_R

THBAPOBAHHOTO  (-yTJIEPOJIHOTO ~aToMa
JTUAITKHIIAMHHOTPYIITIBI K OTHOMY M3 aTO-
MOB HEHACBIIIEHHOI'O 3aMECTHTEIIS, TAKO-
ro, Harpumep, kak C=C, C=N, N=0,
C=0uwuT n. B3aBucumocTu oT Xxapaxre-
pa HEHACBIIIICHHOTO 3aMECTHUTENS BBIJIC-
nsroT peakiuu Mer-Kona [3] n peakuun
Petinxoynra [4]. Jlns HAC TpeACTaBISIIOT
WHTEpeC MPEeBpalICHUs MMEPBOr0 TUTA, B
pe3ynbTare KOTOPBIX MPOUCXOAUT IPEB-
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pamtenue HoBol C-C cBszu. OOrias cxe-
Ma M3ydaeMbIX HAMH TPEBPAIICHHUN IT10-
KazaHa HIDKE.

CormacHo aHaIM3y JHUTEPATyPHBIX
JAHHBIX, B OCHOBHOM OBLUIM MCCIIENO-
BaHbl MUKIM3AIUM COCAWHEHUH, Y KO-
TOPBIX TEPMHHAJBHBIA aTroM yriaepoaa
BUHHJIBHON TPYIIIIBI UMEET JBE LHAHO-
WA CIIOXKHOA(UpPHBIE Tpymmbl. [ukiu-
3amUsl COCNMHEHHUH, y KOTOPBIX MpH
[-yriepomHoM aToMe BUHHIIBHOM TPYIIIBI
JIBA Pa3JIMYHBIX 3aMECTUTENS, MCCIIEIO0-

PesynbTatbl n 06cyaeHue

Hamm Obmmo wmccienoBaHo B3amMo-
JeWiCTBHE 2-TTUIEePUINHOOCH3aIIbICTHIA
1 ¢ [4-(4-xnopdenmn)-1,3-Trazon-2-ui|
aretonutpwiom 2. Hcexomnoe CH-ak-
TUBHOE  COEAMHECHHE  (TIPOM3BOIHOC
THa3ona 2) OBUIO CHHTE3WPOBAaHO B3a-
MMOJICHCTBHEM IMAaHTHOALECTAMUAA C
a-OpomarieToeHOHOM,  TIPEJCTAaBIISIO-
oMM coO0OH W3BECTHBIM METON CHHTE3a
THA30JI0B 110 ['aHuy.

B pesymerare peakium OBIIO BBIfE-
JICHO BUHWINPOU3BOAHOE 3 C BBIXOAOM
87 %. OmHako HAM HE yAAIOCh 3aIHKIIH-
30Barh  3-[2-(nunepunuH-4-uin)peHn|-
2-[4-(4-xnopdenunn)-1,3-tnazomn-2-ui|
porn-2-eHHUTPUI (3).
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BaHa B TOpa3/l0 MeHbIIeH crernenu. [Ipu
3TOM CIMHCTBEHHBIH IMpHUMeEp MOJ00HO-
TO MPEBPAIICHHUS C IIHAHTHOAIICTAMHUIOM
omucaH Hamen rpymnmnoi [5]. Anamornu-
HbIe peakiuu ¢ [4-apui-1,3-tnazon-2-nm|
AI[CTOHUTPUIIOM paHee He TPOBOIIIHCE.

B nanHO# pabore HaMH BIIEPBEIC T10-
Ka3aHa BO3MOXKHOCTh CHHTe3a S5-(4-(e-
HHUJITHA30J-2-11)-9-x5o0p-2,3,4,4a,5,6-
reKCaruAPOXNHONNH-5-KapOOHUTpHIIA U3
COOTBETCTBYIOIIETO THOAMHU/IA PEaKIHEH
lafg4a [6].

AJIBTEpHATHBHBIM 00pazoM 5-(4-de-
HUJITHA301-2-11)-2,3,4,4a,5,6-Tekca-
THAPOXUHOIHNH-5-KapOOHUTPWIIBL,  TI0-
JIOOHBIC COCTMHEHUI0 4, MOTYT OBITh
CHHTE3UPOBAHBI U3 COOTBETCTBYIOIINX
TeKCATUAPOXUHOINHO-5-KapOOTHOAMH-
JI0B peakiueit ['anua.

Wcxonubrit 9-xnop-5-imano-
2,3,4,4a,5,6-TekcaruIpOXMHOJINHO-
5-kapOotnoaMuyi 7 OBLT TOJyYeH B3a-
UMOJICHICTBHEM IMAaHTHOALCTAMHU/A C
2-(munepuauH- 1 -ui)-4-xmopOeH3anbae-
rugom 5 npu HarpeBanuu mpu 200 °C B
TedeHue 10 MUH. B MUKPOBOJIHOBOM pe-
akTope. B pesynsrare koHmeHcanuu OeH-
sanpaeruna 5 ¢ CH-kucnoroit npoucxo-
JUT 00pa3oBaHUe BUHUIIIIPOU3BOIHOTO 6,
KOTOPBIN TOA JEHCTBUEM BBICOKOW TEM-
MepaTypbl IMUKINU3YeTCsl ¢ 00pa3oBaHHuEM
MPOAYKTa TAHAEMHOW peaknuu 7 (BBIXOX
coeaunenust 7 cocrasisietr 73 %). Peak-
[Usl TPOTEKAeT JUACTEPEOCEICKTUBHO C
o0Opa3oBaHUEM OJHOTO M30Mepa (cormac-
HO naHHbIM SIMP 1H).

Bbut0 moka3aHo, 94To B pe3yabTaTe KOH-
neHcanuu 9-xsop-5-umano-2,3,4,4a,5,6-
TeKCarupoXuHOINHO-5-KapOOTHOAMH A
7 ¢ o-OpomareTo)eHOHOM TPOHCXOTUT
obOpazoBanue 5-(4-beHUnTHA30I-2-1IT)-
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9-xmo0p-2,3,4,4a,5,6-rekcaruapo-1H-
nupuo| 1,2-a]XUHOIMHO-5-KapOOHUTPH-
7a 8 TIpH MPOBEICHUN TIPEBPAIICHUS TIPH
150 °C B Teuenue 25 MHH. B MUKPOBOII-
HOBOM peakTope. [Ipu 3ToM BBIXOXN TIpo-
nykra peakuuu cocrasiser 70 %. B pe-
3yJbTaTe IpeBpaIleHus oOpasyercs aBa
nuactepeomepa (cooTHorrenue ~2:1).
CTOUT OTMETHUTH, YTO MHOTOYHCIICH-
HBIC TIOIBITKU MIPOBECTH MOAOOHYIO KOH-

JKCnepuMeHTaNIbHasA 4acTb

KoHTpois 3a X00M peakiny u WHAN-
BUAYaJIbHOCTBIO CHHTE3UPOBAHHBIX CO-
equHeHU npoBomm MetogoMm TCX Ha
mractuakax Solufol UV 254 B cucreme:
xyopodopMm (mposiBiieHue YD-1amIioi).
HK-criekTpsI 3amucansl Ha CIieKTpodoTo-
merpe Bruker Alpha. Criekrpsr SIMP 'H
u 13C 3anmcansl Ha criekTpomerpe Bruker
Avancell (400 u 100 Mrn, cooTBect-
BEHHO), BHyTpeHHUH ctaHmapt — TMC,
B Jlaboparopun KOMIUIEKCHBIX HCCIIEIO-
BAHMI M DKCIIEPTHOM OLIEHKH OpraHu-
gecknx MarepuanoB npu LKIT YpoV.
Macc-CIieKTpsl  3aperuCTPUPOBAaHBl  Ha
criektpomerpe MAT 11 (3Y, 70 aB). Pe-
aKINH IO IEHCTBHEM MHKPOBOIHOBOTO
oOy4eHus: ObUIM BBITIOJIHEHBI B PEaKTO-
pax AntonPaarMonowave 300. Temnepa-
TYpHI TUIABICHUS OBUTH OMpENeNeHBl Ha
npudope StuartSMP3 u He KOppeKTHUpo-
BaJMCh. DJIEMEHTHbIN aHAJIU3 BbINOJIHEH

o

S« _NH,
Br —
-—_— =N
Cl N
150°C, 25 MUH
7

EtOH, pW

JICHCAIIMIO TIPH KHUITICHHH B JTaHOJE
(maske TIpH TIPOJOIDKUTENEHOM Harpena-
HUH) HE a1 HUKAKAX Pe3yIETaToOB.
Takum o00Opa3oMm, OBLIO IOKa3aHO,
YTO pealu3yeTcs TONBKO OIUH ITOIXOJ
K cuHTe3dy  S-(4-beHmnTHazon-2-mi)-
2,3,4,4a,5,6-rexcaruipoXnHOINH-S5-Kap-
oonuTpwioB. Ilpuyem oOpazoBaHue TH-
A30JTbHOTO NHKJIA MPOUCXOAUT TONBKO B
MHKPOBOJIHOBOM PEaKTOpE.

Ha CHNS-ananmmzarope PE 2400 SerieslI.

Ucxonusie Opmo-TNATKUIIAMIHO-
OcH3anmpaeruabl 1 U 5 ObUTH TIOJTYYCHBI
¢ Belxozamu 60-80 % mnyTtem HyKkieo-
¢unpHOTO 3aMenieHUs aroma (Topa B
COOTBETCTBYIOIINX 2-(PTOpOCH3AIB/ICTH-
Jlax TMUIEPUINHOM IO ONMCAHHOU paHee
metonuke [7]. 2-dropbeH3anbaeruabl —
KOMMEpPUECKHE Ipenaparsl pupMsI Acros.

Memoouxa nonyuenus coeounenus 2

K pactBopy 2,0 mMmonb mnmaHaner-
THoamMuaa B 8,0 MiI dTaHONa I00ABIISIOT
2,0 mmonb a-Opomanerodenona. Kuris-
14T B Teuenne 1-3 4. OkoHyaHWe peax-
uuu onpezensator npu nomowu TCX. Jla-
Jiee PEaKIMOHHYI0 MacCy OXJIaXIAloT JI0
KOMHaTHOM Temmneparypsl. PactBopurens
YOAISIOT in vacuo. [lomydeHHBIH TBep-
JBIA  0CaZiOK TIePEKPHUCTAIIN30BBIBAIOT
W3 3TaHOINA.
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Monyiikosa A. A., lMnatoHosa A. 10.,
Inyxapesa T. B., MopxepuH 0. (0.

[4-(4-Xnopdennn)-1,3-Tnason-2-unl-aueroHutpun (2)

Brixon 0,64 r (93 %). Kopuunessie
onectsmue kpuctaywibl. T. i 126-127
C [8]. Cmexrp SAMP'H (JIMCO-d,), 3,
M. 1.: 8,03 (1H, c., ThiazolH), 7,98-7,93
(2H, m., ArH), 7,44-7,39 (2H, M., ArH),
4,48 (2H, c., CH,). Haiineno, %: N 11,87.
C, H.CIN,S. Beraucneno, %: N 11,94.

Memoouxa nonyuenuss 2-eunun-N,N-
ouankunanuauna 3

K pactBopy 1.0 MMoITs OeH3aBACTH IA

5 B 10 mMa Tomyona nodasistot 1,0 MMOITb
[4-(4-xnopdennn)-1,3-Trazon-2-wmi|are-
TOHUTpWIA 6 U KUIATAT PEAKLHOHHYIO
maccy B TedeHue 10-30 u. Oxonuanume
peakumu omnpeaenssior mo TCX. 3arem
PEaKLMOHHYI0 Maccy OXJaXIarT 10
KOMHAaTHOU TeMmneparypsl. PacTBopurens
YIAQIAIOT i1 vacuo, 0OCTaTOK KpUCTaIIU3Y-
0T U3 3TaHoJa.

3-[2-(Munepuaun-4-un)penun]-2-[4-(4-xnoptenun)-1,3-tmason-2-un]

npon-2-eHuutpun (3)

Brixon 0,245 t (87 %). XKenro-opan-
JkeBble Kpuctaiuiel. T. pasm. 145 °C.
Cnexrp SMP'H (IMCO-d,), 5, m. n.:
8,41 (1H, c.,CH), 8,16 (1H, c., ThiazolH),
8,07 (1H, ym.a., J=7,5, ArH), 8,05-8,00
(2H, m., Ph), 7,51-7,41 (3H, m., ArH +
Ph), 7,21-7,11 (2H, M., ArH), 3,01-2,93
(4H, m., CHNCH,)), 1,83-1,74 (4H,
m., 2CH,), 1,67-1,59 (4H, m., 2CH,).
Haiineno, %: C 68,00, H 4,93, N 10,30.
C,H,,CIN,S. Beruucneno, %: C 68,05,
H 4,97, N 10,35.

Memoouxa nonyuenusi mempazuopo-
Xunonuua 7

K pactBopy 0,5 MMoIIb OGeH3aibIeTH-
nma 5 B 2 mi Oyranona-1 B cocyne, cHa0-
KEHHOM SIKOPEM ISl TIepEMEITHBAHIS,
nobapmsror 0,5 MMONB ITMAHAIETTHO-
amuga. Cocyn 3aKpbIBalOT KPBIIIKOW C
nepopupoBaHHON CENTON M HArpeBaroT
B MHKPOBOJTHOBOM PEaKTOPE IIPH TEMIIe-
parype 200 °C B teuenne 10 mun. OKoH-
yaHue peakuuu onpeneisitor mo TCX. 3a-
TEM PEaKIMOHHYIO MacCy OXJaXKAaloT JI0
KOMHATHOM TeMmneparypsl. PacTBopurens
yoAIsioT in vacuo. IlomydeHHBIN TBep-
OB 0CAaJOK TEPEKPHCTAIIH30BBIBAIOT
W3 3TaHOIA.

(4aS*,5R*)-9-Xnop-5-umnano-2,3,4,4a,5,6-rekcarngpo-1H-nupupo[1,2-a]

XWHONMHO-5-Kap6oTtnoamup (7)

Bexon 0,11 r (73 %). Bropoit
nuactepeomep B crnektpe SIMP 1H ne
HaOmoaeTcs. KopudaHeBble KpHCTAIIIBI.
T. . 187-189 °C. UK cmektp, v, cm
3333 (NH), 3153 (NH), 2245 (CN).
Cnexrp SIMP'H (IMCO-d,), 5, m. n.:
10,19 (1H, c., NH), 9,10 (1H, c., NH),
6.97 (1H, n.,J= 8,0, H-7 ArH), 6,91 (1H,
., J =17, H-10 ArH), 6,65 (1H, n. x.,
J,=8,0,J,=1,8,H-8Ar),4,01 (1H, yurx.,
J=12,1, 1-CHeq), 3,63 (1H, x., J= 16,0,
6-CHeq), 3,51-3,42 (1H, m., 4a-CHax),
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3.04 (1H, n.,J=16,2, 6-CHax), 2,74 (1H,
oo, J =124,J =J,= 238, 1-CHax),
1,99-1,77 (3H, m., 2,3,4-CHeq), 1,69-
1,52 (1H, m., CHax), 1,49-1,28 (2H, m.,
2CHax). Haitneno, %: C 58,88, H 5,25,
N 13,65. C H CIN,S. Beraucneno, %:
C 58,91, H 5,27, N 13,74.

Memoouxa nonyuenuss mempazuopo-
xunonuna 8§

K pactBopy 0,5 wmmons 9-xmop-
5-umano-2,3,4,4a,5,6-rekcaruapo-1 H-
nupugo[l,2-a]xuHonuuo-5-kap-
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oormoamuaa 7 B 2 MJ DOTaHONa B
cocyne, CHaOXEHHOM SIKOpeM Ui Iie-
pemermmBanus, n00aBwroT 0,5 MMONB
a-Opomarieroperona. Cocyn 3aKpbIBAIOT
KPBIIKOH ¢ TiephoprupoBaHHON cenToi
U HarpeBaloT B MHUKPOBOJIHOBOM PaKTO-
pe mpu temmeparype 150 °C B Teuenue

25 muH. OKOHYaHHE peaKkluy OTpeIesi-
ot o TCX. 3aremM peaknmoHHYIO Maccy
OXJIAKMAIOT IO KOMHATHOH TeMIepary-
pBl. PacTBOpUTENH yHANSIOT in vacuo.
[Tomy4yennsIii TBepABIA OCAIOK MEPEKPHU-
CTaJUTM30BEIBAIOT U3 ATAHOJMA.

(4aS*,5R*)-5-(4-®enuntuason-2-un)-9-xnop-2,3,4,4a,5,6-rekcarugpo-1H-
nupugo[1,2-a]xuHonuHo-5-kap6oHutpun (8)

Bexon 0,142 r (70 %). Ilomyuen
Kak CMeCh JBYX JHACTCPEOMEPOB
(cootnHomenune  “2:1).  KopuyneBbie
kpuctamiel. T. . 92-94 °C. Cnektp
SAMP'H (IMCO-d°%), 3, m. a.: 8,02 (1H,
c., ThiazolH), 7,99-7,89 (2H, m., Ph),
7,46-7,37 (2H, m., Ph), 7,36-7,28 (1H, m.,
Ph), 7,03 (1H, 1., J = 8,0, ArH), 6,95 (1H,
c., ArH), 6,71-6,66 (1H, m., ArH), 4,06

(1H, ymr.a., J= 13,0, 1-CHeq), 3,74-3,60
(2H, m., 6-CHeq, 4a-CHax), 3,41 (1H, x.,
J = 16,3, 6-CHax), 2,85 (1H, n. a. n.,
J,=12,3,J,=J,=2,1,1-CHax), 1,91-1,72
(3H, m., 2,3,4-CHeq), 1,72-1,42 (3H, m.,
2,3,4-CHax). Haiineno, %: C 59,99, H
4,96, N 10,32. C,,H, CIN,S. Berancneno,

237720

%: C 68,05, H 4,97, N 10,35.
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