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XJOPUPOBAHUE MPOJAYKTOB B3AUMOJIEMCTBUSI 2-
TUEHWUJITJINOKCAJIA C AMUJAAMU KAPBOHOBBIX KHCJIOT U
APEHCYJb®AMUIAMHU

JlocmimkeHo B3aEMOJII0 2-TIEHUINTOKCATIO 3 YPETaHOM, aMiJaMu KapOOHOBUX KHCIIOT, napd-
HITpOAHUTIHOM, apeHcynb(oHinamizamu. byna po3risHyTa MOXKIMBICTH BHUKOPUCTAHHS HOBUX
MOXITHUX 2-TI€HUITIIIOKCANIIO B SKOCTI CHHTOHIB B OPraHIYHOMY CHHTE31, IUIAXOM iX Moaudikamii B
pe3yabTaTi N-XJ10pyBaHHS.

HccnenoBano B3aMMOJECHCTBUE 2-TUECHWITIHUOKCAIS C ypPETaHOM, amMuAaMu KapOOHOBBIX KHCIIOT,
napa-"HuTPOAHWINHOM, apeHCYyIb(hoHmIaMugamMu. PaccMoTpeHa BO3MOKHOCTh UCTIOJIB30BAHUS HOBBIX
MPOU3BOJAHBIX 2-THEHWITJIMOKCAISl B KAayeCTBE CHHTOHOB B OpPraHMYECKOM CHHTE3€, IMYTEM HX
Moaudukanu N-XJIOpUPOBAHHEM.

Interaction of 2-thienylglyoxal with the urethane, carbonic acids amides, p-nitroaniline and
arensulphonylamides has been studied. We have examined the possibility of using new 2-
thienylglyoxals derivatives as synthones in organic syntheses by their modification with N-
chlorination.

B oTiiumne oT apuirimokcaien, XMuMAYEeCKUE NPEBPALLCHUS 2-TUCHUITIIMOKCAIIA
UCCIIETOBAHBI SIN30INYECKH u

o o) (0] Cl
NH,-X " ) x
nernoano [1 - 5]. Iostomy, ¢ omHOM MH Mﬁi\x” q a X
S o S OH . OH

CTOPOHBI, MPEJACTABISUIOCh  BaXKHBIM

IIPOBEPHTH, UMEIOTCS b0 /
CYLIECTBEHHEIE pasnuuus B 7 (\N§ 0 i E
XUMUYECKUX CBOMCTBax 2- X H S OH @ % X
TUCHUITJIMOKCAIS M apHITIHOKCAJICH, Uizé:l ’/Q> |0 f A ©
OINKMCAaHHBIX, B OCHOBHOM, Ha IMPHMEpE q . H ()

dbenmnrnuokcans. C apyrold CTOPOHBHI, X
IIPEICTABIISIIOCH 1EJIECO00Pa3HBIM [ S\ \0

HCCIIEI0BaTh BO3MOKHOCTh CHHTE3a Ha JH

OCHOBE 2-THEHUIITINOKCAIIS

Puc. 1. Bo3M0OXXHOCTh CUHTE3a HA OCHOBE 2-

HPCACTABUTCIICH BUIIUMHAIBHBIX CHCTEM  pyegpmrianokcains npencraButeneit O-C-N-

cienyromieit cxeme (puc. 1).

['mnorernueckne N-xymopcoenuHeHuss 1 TPEACTaBISUINCH KaK  BO3MOJKHBIE
WCTOYHUKU HUTPCHUEBOTO KaTHOHA A, IMOCJICAYIOIINE MPEBPAIICHUS KOTOPOTO MOTJIH
OKa3aTbCsl HOBBIMH TyTsMH (myTd 1, 2 cxembl 1) CHHTE3a TeTEePOIMKIMYCCKUX
COCIMHEHNH.
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Hamu naiineHo, 4Tto mpu JI€MCTBUH
ypeTaHa Ha 2-TUEHWJTJIMOKCaldb B Cpele
OeH30JIa TpU KOMHATHOW TEMIIepaType
CEJIEKTUBHO oOpasyercs STHII-N-
[ruapokcu-(2-eHoun) |meTunkapOamar 2
(puc. 2). AHanOTrHYHBIM 00pa30M aMUJIbI
KapOOHOBBIX KHCJIOT MPUCOCTUHSIIOTCS MO
ANBACTUIHONW I'pyNIe 2-THEHWITITHOKCAIS
C CEJIEKTUBHBIM 00pa3oBaHuEM N-

[ruapokcu-(2-TeHOWT) [MeTUIIaMU10B
KapOOHOBBIX KUCIOT 3 — 9 (puc. 3).

CtpyKTypa MOJTYyUYCHHBIX COCAUHEHUS
JI0OKa3aHa C IOMOLIBID CHEKTPOCKOIHUH
SMP 'H, HNK-cnekTpockonuu W Macc-
criektpomerpuu. B macc-criektpe  N-
[ruapokcu-(2°- TEHOWJT) |[MeTu-4-
dropbensamuna 7 (pexum FAB, H),
kpoMme mmka wmoHa [M+H] ¢ m/z 280
(61%), MPUCYTCTBYIOT MIUKU
XapaKTEPUCTUYHBIX HOHOB ¢ M/z 262 [M-
OH]" (100%), ¢ m/z 123 FCeH4C(0O)"
(91%) u ¢ m/z 111 C4H;SC(O)" (20%).
OcHoBHbIE TIyTH (¢parMeHTaluy HOHA
[M+H]" coenmnens 7 mpencTaBieHsl Ha
puc. 4.

Takum oOpazom, B3auMOJICUCTBUE 2-
TUCHWITJITUOKCAJIS c aMuJIaMH
KapOOHOBBIX  KHCJIOT M  ypPETaHOM
MPOTEKAET TaKUM >K€ 00pa3oM, Kak H JJis
apWITINOKCAIIEH, CYIIECTBEHHBIX
OTJINYMI He HAaOII0IaeTCs.

B mepBuuHBIX cnuprax (MeTaHoIe,
3TaHoJ€) 2-  TUEHWIIMOKCAIbIuapaT
MPUCOEAUHSAET M0 albACTHIAHOW TpYyIINe

napa-HATPOAHWIINH, U HO-rpynna
3aMeliaeTcss  Ha  QJIKOKCUIPYIIly €
CEJIEKTUBHBIM oOpa3oBaHHEM
OTHOCUTEJIBHO YCTOMYMBBIX

noinyamMuHanen- nomyaneranen 10 m 11
(puc.5). Coegunenue 11 ycTolumBO mnpu
KOMHATHOM  TeMmImeparype  HECKOJbKO
MECSIIEB, 3aT€M HAUMHAET pasJiaraThCsl.

[TomyamuHane-nosyanerainb 10
XpaHUTCST ©0€3 3aMETHOr0 Pa3lIoKEHUs
0oJjiee IByX JIET.

(T H,NCO,Et o 4
H / \ Nec
| (0)OEt
S s H

(0] OH
80% 2

Puc. 2. BzaumoaencrtBue 2-
TUCHUJITJIMOKCAISI C YPETAaHOM

RC(O)NH -
/B N R
% {3y
OH
R = Me (3, 92%), Et (4, 69%), i-Bu (5, 75%), Ph
(6, 91%), 4-FCsH, (7, 85%), 3-CsHaN (8, 90%),
4-CsHaN (9, 94%)
Puc. 3. BzaumoaeincrtBue 2-
TUCHWITJIMOKCAJIA C aMUIaMU
KapOOHOBBIX KHUCIIOT

:

m/z 280 [M+H] (61%

@// \Q

m/z 123 (91%)

m/z 111 (20% W@/
m/z 262 (100%)

Puc. 4. OcHoBHBIC ITyTH (PparMeHTAIIUU
noHa [M+H]" N-[rumpokcu-(2’-
TeHoun) |[meTun-4-propoeHzamua 7

0
O H
p-0,NC,H,NH,/ROH O
H 2764 2 N NO
s OH S

OH

10 (89%), 11(97%)
R = Me (10), Et (11)

Puc. 5. Bzaumoencrtsue 2-
TUEHWITJIMOKCAJIS C napa-
HUTPOAHWIMHOM B CPEJI€ TIEPBUYHBIX
CIIUPTOB
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B kwumsimmem Oensoisie  O0e3BOAHBIN  2-
TUEGHUJTIIMOKCANb 00pasyer ¢ napa-
HUTPOAHUIIMHOM MPEUMYLIECTBEHHO
nosyamuHans 12 npaxe mnpu 100%
u30bITKE napa-HuTpoanunuHa (puc. 6). A
B TeX K€ YyCJIOBUSX ruapar 2-
TUCHWITJUOKCANIE  o0pa3yeT  TPYJHO
pasgenseMyro cmech nonyamuHans 12 u
moaHoro ammHans 13, JloGaBouHas
oOpaboTka  JaHHOM  cMecu  napa-
HUTPOAHUJIMHOM B YKCYCHOM KHUCJIOTE
MO3BOJIMJIA TMOJy4YuTh aMuHaidbp 13 B
YUCTOM BHJIE.

Crpykrypa coenunenus 12 nokaszaHa
C momouplo crnekrpockornuu AMP 'H u
Macc-CreKkTpomeTpun. B Macc-criekTpe
coequaenus 12, kpome mika nona [M+H]"
c m/z 279 (74%), wuMewTCI NHUKU
XapaKTEePUCTUYHBIX UOHOB ¢ M/Z 261 [M-
OH]" (51%), m/z 139 C4H;SC(O)C(0)"
(100%) u ¢ m/z 111 C,H;SC(O)" (35%)
(puc.7).

Takum 00pa3oM, MOKHO YTBEPK/aTh,
YTO MPUPOAA MPOJYKTOB B3aUMOACHUCTBUS

2-TUECHWITJIMOKCAIA Cc napa-
HUTPOAHUIMHOM onpeaensieTcs
YCIIOBUSIMH MPOBEJCHUS PEAKIIUH.
HccnenoBaHo MPOTEKAHUE
B3aUMOJCUCTBUS 2-

TUEHWITJIMOKCAJIbIUIpaTa ¢
apercynbhonmnamuaamu. Haiineno,
YTO B CpeAe€ YKCYCHOM KHCIOThI HpH
KOMHATHOM  TeMmepaType CEJEKTUBHO
oOpasytorcs N-[ruapokcu-(2-
TEHOWT) [METUIAPEHCYITh(HOHUITAMUT
bl 14 u 15 (puc. 8).

B KUIISIIIEM OeHzouie 2-
TUCHWITJUOKCAIb ¢ O€H30JI- U napa-
TonyoJicyibhaMuiaMu  00pasyeT  Ouc-

cylnbpaMuHble mpousBoaHble 16 u 17,
cooTBeTcTBeHHO (cxema 8). Te ke Owc-
cynbamuasl 16 u 17 obpaszyrorcs u3 N-
[ruapokcu-(2-

TeHOW) [MeTuIapeHcyIbhoHmwIamMuios 14
u 15 npu 1TUTENHHOM KUTISTYCHUHU UX

(0]
(0]
M 1t PHNCHNO,/ PhH M—@—NO
S S H
o s OH

12 (66%)

| H p-H,NCH,NO,/ PhH i g—@NO
S H N
Q

OH
NO

p-H,NCH,NO,/AcOH
13 (52%)

Puc 6. Bzaumoieiictsue 2-

TUCHWITJIUOKCAIIS C napa-

HHUTPOAHUIINHOM B OeH30I1¢e

e

WQWR@

:!:'2.':‘

H
+
m/z 279 [M+H] (74%)
HO \-HZN-CéHANOZ, -H,
NO, 9
1o« Q/ o » N
NH s
(M e
H S -CO
m/z 111 (35%) m/z 139 (100%)

m/z 261 (51%)

Puc. 7. OcHOBHBIE TyTH (pparMeHTALIUN
nona [M+H]" nonyamunans 12

o

ArSO,NH, O H
S HO OH AcOH, r.t. S OHH
14 (94%), 15(91%)

Ar = Ph (14), p-Tol (15)

Puc. 8. Bzaumoneiicteue 2-
TUEHUJITITUOKCATIS C
apeHCyJb(OHUIaAMUIAMU

ArSO,NH,

I\

\011\{150A
/o B

S HO OH PhH, boiling S H
~N
16,17 SO,Ar
R /.
N—SO,Ar i
/ \ 27" PhH, boiling +14, 15
S H ArSO,NH,
OH -C,H,S-C(0)C(O)H

14,15

Ar = Ph (14, 16), p-Tol (15, 17)
Puc. 9. O6pazoBanue Ouc-cynbhaMuIHbIX
MPOM3BOIHBIX 2-THEHWIAITITHOKCAIIS
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OEH30JIBHOTO pacTBOpPa, T.€. MPOUCXOAUT TUCIIpoNOpIoHrpoBanue. [lo-Bugumomy, B
MOCJIETHEM CITydae 3TO O0YCIOBJICHO YaCTUYHBIM pachajoM MOHOCYylIb(pamMugoB 14 u
15 1o apencyabdamMu0B U 2-TUCHUITIHOKCAS (puc. 9).

Takum 0o0pa3om, CTpoeHHE MPOAYKTOB B3aUMOJICHCTBHUS 2-TUEHWITIHOKCAIS C
TaKUMH CJIa0bIMU HYyKJIeOo(pHiaMu Kak apeHCyJIb(QOHAMHIBI TaK € OMPEeesieTCs
YCJIOBUSIMH TIPOBEJICHUS PEAKIIUU.

UtoObl MOKa3aTh BO3MOKHOCTb HCIOJIb30BAHUS HOBBIX MPOU3BOJHBIX 2-
TUCHUJITIINOKCAJISI B KaUYeCTBE CHHTOHOB B OPTaHMYECKOM CHHTE3€, Mbl MCCIIEIOBAIU
BO3MOKHOCTh X MOAU(HUKAINY ITyTEM CEJIEKTUBHOTO XjopupoBaHus. OXuaamoch Tpu
BO3MOJKHBIX My TH

P u tBuOCI ) ? u BuOCI o a
Tpancopmarmu N-[rumpoken-(2- MN\X O/J\g X MKN\X
; on’ @ ’ ont' s o'
1

TeHous) |meTunkapOamara 2 u N- ©

[ruapokcu-(2- ¢BuOCI
TEHOWJ ) [MeTUIapeHCyIbhOHUIA ® O"HC'H
MHUJIOB TIIOJ JEMCTBHEM TaKOTO X =CO,Et, Ts ] &\X
CEJIEKTUBHOTO  XJIOPUPYIOLIETO ST
areHra, KaK mpem-

Puc. 10. Bo3amoxHbIe HanpaBIEHUS XJIOPUPOBAHUS
a/1TyKTOB B3aUMOJICHCTBUS 2-TUEHWITJIMOKCAIS C
N-nykieoduiaMu

OyTunrunoxyioput (puc. 10).

Oto 1ubO0 XJOPUPOBAHHE IO
aToMy a3oTa ¢ oOpa3oBaHUEM N-
xjoprnpou3BojHbix 1 (myth 1

cxemsl 10), 1100 XJI0prupoBaHuUE B 0 0
toeHosoe sapo [6] (myTs 2 ! S\ HNCO,E¢ tBuoCl  // S\ N/C'
cxembl 10), mubO oOKucIEeHUE 10 Ho H g 1 COLEt
IIPOU3BOHOTO 2- 2 18
TEHOMIMYPABBUHOIN KUCIOTHI (2- Puc.11. Xnopupoanue >tuii-N-[ruipokcu-(2-
TUCHHUJITJIMOKCAJICBOH  KHUCJIOTHI) TEHOMI) ]MeTHIKapbamara 2

3] (uyrs 3 cxemnl 10). mpem-0y THIITHITOXJIOPUTOM
OITHO3HAYHO Ipe/ICKa3aTh

HalpaBliCHHE XJIOPUPOBAHUS HE 0

/ \ / t-BuOCl 0]

MMpcaACTaBAJIOCH BO3MOKHBIM.

]Nl /AN /Cl pacnaz
H o S >]/Ph S N
AUJICHO yTO HJIUTCIIbHAA H Ph
s o M/ ua H O/f

oOpaboTka MIPOU3BOTHOTO 6 "

yperana 2 mpem- Puc. 12. Xnopuposanue N-[1-(2’-tenomnn)-1-
Oy THIITHIIOXIOPHTOM (rugpoxcumerun)|Oensamuna 6 mpem-

IPUBOIUT K  CEIEKTUBHOMY Gy THTHITOXTOPHTOM

oOpa3oBaHHIO  MpoayKTa  N-
XJIOpUPOBaHUs, CcoenuHeHuo 18

(puc. 11). Jdnutensroe P t-BuOCI ? a
BBbIJICP’)KMBAHUE N-[1- (2°- S HNTs = N

S N
TeHoun)- 1 -(ruapokcumeTnn)|- Ho H HO H SOCHMe-p
OemzamMuma 6 ¢ OOJBIIMM 15 20
U30BITKOM mpem-
6y THIITHIIOXJIOPUTA He Puc.13. XnopupoBanue N-1-(2’-trenoun)-1-
IT03BOJIAIIO TTOIY4HTH N-XI0p-N (runpoxcumeTuin)To3unamuaa 15 mpem-

Oy TUITUIIOXJIOPUTOM
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-[1-(2’-trenoun)-1-(rungpokcumerun)|oenzamun 19 BciencTBue ero  JalibHEHIEro
pacriajia u HeycronuuBoctu (puc. 12).

XnopupoBaHue N-1-(2’-tenoun)-1-(rugpoOKCUMETHIT ) TO3WIIaMHU A 15mpem-
oytunrunoxioputom npu 20-22 °C B cpeae METUIIEHXJIOPHAA MPOTEKAET MO aTOMY
azota ¢ obpaszoBanuem N-xyop-N-[1-(2’-tenoun)-1-(rugpoxcumerun)]rozunamuaa 20
(puc.13).

CrpykTypa mnonydyeHHBIX coenuHeHuii 18 u 20 mnoxarBepk/ieHa JTaHHBIMU
criektpockormiy IMP 'H 1 Macc-CIieKTpoMeTpHH.

Takum 00pa3oM yCTaHOBJIEHO, YTO XJIOPUPOBAHUE AJIYKTOB 2-TUEHUITIIMOKCANS C
ypeTaHOM U apeHCyJbGOHUIAMUIAMU mpem-OyTUITUIIOXJIOPUTOM TIPU KOMHATHOU
TeMreparype TMpPOTEKaeT CEeJeKTUBHO C 0Opa30oBaHUEM COOTBETCTBYIOIIUX V-
XJIOpNpOoUu3BOIHBIX. MccnenqoBanne XuMHUYECKUX CBOMCTB N-xiopcoeaunenuii 18 u 20
MPEICTABIIACTCS AKTYaJIbHbIM.

IKcnepumenmanvhan yacmo
Crextpst IMP 'H perucrpuposanu Ha crexrpomerpax "Varian VXR-300" (300 MI'w)
Me,Si B kauecTBe BHYTPEHHETO CTaHJapTa; MpUBEACHBI 3HaYeHus O, m.ja., KCCB (J),
['u. MK-cnextpsl 3anuceiBain Ha crnektpomerpe UR-20 B  Ttabnerkax KBr. Macc-
cnekTpsl 3anucanbl B pexxume FAB (Fast Atom Bombarded), meton necopOumonHoi
norm3army, H' -maTtpuna umu Na'-matpuna) za npubope VG 70-10EQ. PactBoputenn
a0COJIFOTUPOBAIM CTAHJAPTHBIMU METOJIAMH: AllETOHUTPUI U TUXJIOPMETAH KUMSTUIU
U MeperoHsIn Haja okcuaoM ocdopa (V), 6eH301 U rekcaH - HaJl HAaTpUeM, METaHOJ U
ATAHOJI - HaJl KAJIbIIUEM.

N-[I'napoxcu-(2-reHoun)|meTtuia-kapooxkcamuabl (2 — 9) (TumoBas MeToauka).
PactBop 0,70 r (5,0 MMOnb) 2-THEHWITIHOKCAIS U 5 MMOJel amuaa KapOOHOBOM
kucioTel B 10 mMn Oensona BeiaepkuBanmu 3 cyTtok mpu 20 - 23 °C, ynapuBaiu
HAIOJIOBUHY B BakKyyMe, OT(UIBTPOBBIBAIA BBHIMABIIUN OCAIO0K, MBUIA XOJIOIHBIM
OEH30JI0M, CYIIUJIN Y BaKyyMe IIPH 2 MM PT. cT. Takum 00pa3oMm MoTyUdeHbI:
ITUi-N-[ruapokcu-(2-renouns)|Mmerui-kapoamar (2), Beixonx 80 %, OecuBeTHbIE
kpuctaiuiel, T.I01. 105 - 106 °C. Cnekrp AMP 'H (300 MI'nm, CDCl): 1,28 T (3H,
CO,CH,Me, *J =7,2 T'n); 4,20 k8 (2H, CO,CH,Me, °J =7,2 T'n); 4,42 yur. ¢ (1H, NH);
5,91 ym. ¢ (1H, CH); 6,17 yur. ¢ (1H,0H); 7,20 T (1H, Hy,", °J =4,8 I'n); 7,78 x (1H,
Hr, °J =4,8 T); 8,04 1 (1H, Hyy, >J =30 I'x). UK-crektp (v, em™): 3410 (OH), 3330
(NH), 1690 (C=0), 1670 (C=0). Macc-cniektp (FAB, H', m/z, 1,5, (%)): 230 [M+H]"
(17), 212 [M+H-H,0]" (100). Macc-cniektp (FAB, K', m/z, Iy (%)): 268 [M+K]"
(100). Haitneno, % : N 6,23. CoH;NO,4S. Boruucneno, %: N 6,11.
N-[I'mapoxcu-(2-tenouwn)|mernia-aneramua  (3), Beixog 92 %, OecuBETHbIE
kpuctamibl, T.aut. 127-128 °C. Crextp SIMP 'H (300 MTI', (CD;),SO): 1,81 ¢ (3H,
MeC(0)); 6,09 1 (1H,CHOH, °J =6,8 T'ny); 6,64 ym. ¢ (1H, OH); 7,18 T (1H, Hy,", °J
=42 Tn); 7,87 n (1H, Hyy’, °J=3,0 Tw); 7,97 n (1H, Hyy’, °J = 4,2 T'ny); 8,77 x (1H, NH,
3J =6,8 I'). UK-crextp (v, cM™'): 3380 (OH), 3280 (NH), 1648 (C=0), 1625 (C=0).
Macc-criextp (FAB, H', m/z, 51, (%)): 200 [M+H]" (100), 182 [M+H-H,0] (90); 140
(73); 111 (25). Haiigeno % : N 6,95. CsHoNO;S. Brruucneno, %:N 7,03.
N-[I'napoxcu-(2'-reHouna)|MeTu-nponuonuaamua (4), Beixoa 69 %, OGecuBeTHbIE
kpuctamibl, T.w1. 107-108 °C. Cmextp SIMP 'H (300 MI', CDCL): 1,27 T (3H,
CH,Me, °J =7,2 Tu); 4.19 k8 (2H, CH,Me, *J =7,2 T'); 4,55 yur. ¢(1H, NH); 6,00 yur.
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¢ (1H, CH); 6,16 yur. ¢ (1H, OH); ); 7.19 T (1H, Hy,", °J=4,2 Tn); 7,77 n (1H, Hy,', °J
=4,2 T'm); 8,02 n (1H, Hqy?, °J =3,0 I'mm). Haiineno, %: N 6,32. CoH;NO;S. Beruucneno,
%: N 6,57.

N-[I'mapokcu  -(2’-teHomua)|MeTma-3-metuwiadoyranonwsaamua  (5), Boixog 75%,
GecuBeTHbIE KpHCTAILIBL, T. 1. 90 - 92 °C. Cniektp IMP 'H (300 MI'u, CDCl): 0,95 1
u 0,96 1 (6H, Me,CH , °J = 7,0 I'n); 2,15 1 u nower (3H, CH,CHMe,, *J =7,0 T');
4,86 ym. ¢ (1H, NH); 6.38 1 (1H, CHNH, °J =7,5 T'n); 6,92 ym. ¢ (1H, OH); 7,18 T
(1H, Hp,", °J = 4,1 Tu); 7,78 a1 (1H, Hyy’, °J =4,1 I'n); 8,10 1 (1H, Hyy,', °J = 3,0 I'w).
Macc-ciextp (FAB, H', m/z, 1y (%)): 242 [M+H]" (42), 224 [M+H-H,0]" (58),
140(100); 111 (11); 85 (27). Haitneno, %: N 5,92. C,;H;sNOsS. Beruucneno, %: N
5,80.

N-[T'uapoxcu-(2-renomwn)|meruadenzamus (6), Berxon 91%, OGecliBeTHbIE KPUCTAILIHI,
1.1 149 - 151 °C. Crexp SIMP 'H (300 MI'1, (CD;),SO): 6,34 T (1H, CH(OH)NH, *J
= 6,2 T'n); 6,72 1 (1H, CHOH, *J =6,2 Tn); 7,24 T (1H, Hp,', °J = 4,3 T'w); 7,47 T (2H,
Hpy”, °J =7,8 Tw); 7,53 T (1H, Hpy', °J =7,8); 7,92 1 (2H, Hp,™®, °J = 7,8 T'w); 7,97 1
(1H, Hyy’, °J = 3,7 T'n); 8,01 o (1H, Hyy', °J = 4,3 T'n); 9,44 1 (1H, CHNH, °J =62
I'n). UK-criextp (v, cm™): 3400 (OH), 3345 (NH), 1682 (C=0), 1643 (C=0). Macc-
ciektp (FAB, H', m/z, I,1,(%)): 262 [M+H]" (90), 244 [M+H-H,0]" (88), 111 (14);
105 Bz (100). Haiineno (%) : N 5,22. C;3H;;NOsS. Beraucneno (%): N 5,35.
N-[T'uapoxcu-(2’-trenomwn)|metuin-4-gpropodenzamun (7), Boixon 85%, OecuBeTHbIC
KpUcTamibl, T.0L. 126 - 127 °C. Cnekrp SIMP 'H (300 MI'y, CDCly): 4,96 x (1H,
CHNH, *J=6,3 T'n); 6,51 T (1H, CH(OH)NH, *J = 6,3 Tn); 7,07 an (2H, Heens,”, *J
=13,0 I'n)'; 7,13 T (1H, Hy,', °J = 6,6 T'n); 7,64 1 (1H, CHOH, °J = 6,3 Tn); 7,73 1
(1H, Hyy, °J = 6,6 T); 7,81 mn (1H, Heena™, °J =13,0 T); 8,09 1 (1H, Hy,', °J = 4,2
I'm). Macc-ciextp (FAB, H', m/z, 151, (%)): 280 [M+H]" (61), 262 [M+H-H,0]" (100),
123 [FC¢H4CO]" (91), 111 [C4H3SCO]" (20). Haitneno (%) : N 4,95. C,3H,(FNO;S.
Boruucneno (%): N 5,02.
N-[I'mapoxcu-(2'-renounn)|meTua-3-nupuamwiakapookcamua  (8), Beixon 90 %,
GecuBeTHbIe KpHucTawibl, T.L1. 148 - 151 °C. Crextp IMP 'H (300 MTI'n, (CD;),SO):
6,38 1 (1H, CHNH); 6,86 ym. ¢ (1H, OH); 7,26 T (1H, Hp,*); 7,53 7 (1 H, Hp,’ ); 8,00 1
(1H, Hyy); 8,03 1 (1H, Hyy); 8,27 1 (1H, Hp,"); 8,73 1 (1H, Hp,*); 9,06 ¢ (1H, Hp,);
9,65 n (1H, NH). Haitgeno, %: N 10,57; S 12,14. C;,H;(N,O;S. Boruncneno, %: N
10,68 ; S 12,22.

N-[I'mapokcu -(2'-teHonn)|meTnia-4-nupuauiakapookcamua (5.9), soixon 83,7 %,
GecuBeTHbIe KpucTawisy, T.L. 135 - 137 °C. Crextp SIMP 'H (300 MTI'w, (CD;),SO):
6,35 1 (1H, CHNH, *J = 7,8 T'); 5,96 yur. ¢ (1H, OH); 7,25 T (1H, Hp,*, °J = 4,0); 7,82
n (2H, Hp,™’, °J = 5,7 I'm); 7,99 n (1H, Hy,', °J =3,4 Tu);8,05 n (1H, Hyy,', °J =4,0
I'n);8,74 n (2H, Hp,>®, °J =5,7 T'm); 9,76 n (1H, CHNH, *J = 7,8 T'm). Macc-criektp
(FAB, H', m/z, 1 (%)): 263 [M+H]" (100), 245 [M+H-H,0]" (56), 122 (48); 111 (12);
106 (25). Haiigeno, % : N 10,53; S 12,37. C;,H(N,OsS. Beruucneno, %: N 10,68 ; S
12,22.

2-MeTtokcu-2-(4'""-nurpodenmnammuno)-1-(2'-ruennn)-3ranon-1 (10). Cmecs 0,79 r
(5,0 mMonb) 2-TueHnnrauokcaneruapara, 0,69 r (5 mmoib)4-HuTpoaHwianHa U 15 M
MeTaHoJa KUISATUIM 3 4, BbiaepxkuBaiu 1 cytku npu 20 °C. BemaBmwmii ocamok
OT(QWIBTPOBAIH, MPOMBUIA 3 MJI METaHOJIA, CYIIMIIU NpU 3 MM PT. cT. [lomydeno 1,30 T
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(88,9 %) coemunenust 10, xenThie Kpuctamisl, T.u1. 143 - 144 °C. Cnexrp IMP 'H
(300 MI'n, CDCl5):3,27 ¢ (3H, OMe); 6,14 o (1H, CHNH, =172 I'm); 7,08 o (2H,
Heona ™, 27 =9,0 T'm); 7,31 T (1H, Hp', °J = 4,1 T); 8,04 1 (1H, CHNH, *J = 7,2 T'n);
8,10 1 (2H, Heens™”, °J = 9,0 T); 8,12 n (1H, Hyy', *J = 4,1 T); 8,15 1 (1H, Hyy', *J =
3,2 T'm). ). UK-crextp (v, eM™'): 3350 (NH), 3005 (OMe), 1640 (C=0), 1588 (NO,),
1325 (NO,). Macc-cniektp (FAB, H', m/z, 15 (%)): 293 [M+H]" (62), 261 [M+H-
MeOH]" (56), 243 (32); 181 (100); 111 (15). Haiineno, %: N 9,47; S 10,70.
C13H1,N,O4S. Berancaeno, %: N 9,58; S 10,97.
2-Jr1okcu-2-(4'""-uurpopenunamuno)-1-(2'-tuennnn)-3ranon-1 (11) nomyden 1o
AHAJIOTUYHOW METOAUKE C BBIXOAOM 97 %, xenteie kpuctamiel, T.u1. 134 -135 °C.
Crextp SIMP 'H (300 MI'y, (CD;),SO): 1,03 T (3H, CH,Me, °J =7,0); 3,49 x (2H,
CH,Me, °J = 7,0 Tn); 6,05 1 (1H, CHNH , °J = 8,1 T'n0); 6,97 1 (2H, H ceus™, °J =9,0
I'n); 7,23 T (1H, Hy', °J = 4,3 T'n); 7,94 1 (1H, CHNH, *J = 8,1 T'ny); 7,99 1 (2H, H
cona, 2J =9,0 T); 8,02 n (1H, Hyy', °J = 4,3 Tn); 8,06 1 (1H, Hy', °J =3.2 ).
Haitneno, %: N 9,07 . C14H4N>O,4S. Beraucneno, %: N 9,14.
2-I'mapokcu-2-(4'"-uurpodpennmnamMmuno)-1-(2'-tuenmin)-3ranon-1 (12).

PactBop 0,49 r (3,50 mmonb) 2-tuenwirnuokcans u 0,967 r (7,0 mmonb ) 4-
HUTpOaHWIWHA B 35 mu OeH3ona kunsaTwin 4 4. VM3 ropsdeil peakiMOHHON cMecH
OT(GUIBTPOBAIN BHINIABIINM 0Cao0K, MbUTH 5 M O6en3ona. [lomydeno 0,645 r (66,2 %)
2-ruapokcu-2-(4"-autpodenmiamMuno)- 1 -(2'-ruennn)-3TanoHa- 1 12, JKEIIThIE
kpuctamibl, 1.1 150-151 °C. Cnexrp IMP 'H (300 Mru, (CD;),SO): 6,12 T (1H, CH,
3J=17,5Tn); 6,78 1 (IH,CHOH, *J = 7,5 I'n); 7,03 1 (2H, H ceus™®, °J = 9,6 T1); 7,30 T
(1H, Hyy', >J = 4,2 T); 7,94 1 (1H, NH, *J = 7,5 I'n); 8,07 1 (2H, Heena™”, *J = 9,6 T'n);
8,08 o (1H, Hyy’, °J = 3,0 T); 8,10 a (1H, Hyy’, °J = 4,2 T'y). UK-criektp (v, cm™):
3420 (OH), 3338 (NH), 1630 (C=0), 1588 (NO,), 1320 (NO,). Macc-cnextp (FAB, H",
m/z, Iow (%)): 279 [M+H]" (74), 261 [M-OH]" (51), 139 (100), 111 (35). Haiineno, %:
N 9,86 . C12H10N204S. BI)ILII/ICJ'IeHO, %: N 10,07
2-/In-(4""-auTpodpennaiamuno)-1-(2'-tuenna)-3tanon-1 (13) A) PactBop 0,554 r
(3,50 mmoutb) 2-tuenmnrauokcansruapara u 0,97 r (7,0 mmons) 4-autpoanunusa B 40
M1 OeHzona kumsaTwiun ¢ Hacaakod [una-Ctapka 2 4, OTQMIBTPOBAIU TOPSYUM
BUMABIINNA OCaoOK, MbUIM 7 Mi OeH3ona, 10 mn aneronutpuina. XKenTeii ocanox,
ABJISIFOIIMIACS, COTJIACHO AaHHbIM crnekTpa AMP IH, cMecblo coenuuennit 12 n 13 B
cooTHoleHnu 44:56 moibH.%, nepememnuBainu ¢ pactsopom 0,170 r (1,236 Mmmorb) 4-
HutpoanuwiauHa B 10 ma AcOH. OtdunbTpoBamu XKeaThI 0CaJ0K, MPOMBUTH 3 MII
AcOH, 3 mn aneronutpuia, cymwiu 10 g npu 20 °C u 3 mm pt. ct. [Tonyueno 0,776 r
(55 %) 2-nu-(4"-aurpodenmnamuno)- 1-(2'-ruenn)-sranona-1 13, xentbie KPUCTAILIBI,
T. 1. 134 — 137 °C. Cnextp IMP 'H (300 MI'wy, (CD5),SO): 6,45 T (1H, CH(NH),, *J
= 7,2 T'w); 6,85 1 (4H, Hpy™°, °J = 8,7 T'n); 7,22 1 (1H, Hyy,', °J =4,6 T'w); 7,95 1 (4H ,
Hpp,>” °J = 8,7 T'n); 8,0 x (1H, Hyy', °J = 4,6 T'n); 8,07 1 u x (3H, Hyy,” 1 NH). Macc-
criektp (FAB, H', m/z, 1,.(%)): 399 [M+H]" (23), 287 (100). Haitneno, %: N 14,20 .
C18H14N4O5S. BBI‘II/ICJ'ICHO, % : N 14,39
N-[I'mapokcu-(2-teHomn)-meTuii]oenszoicyinbponmnamun (14). Cmecsr 0,200 1
(1,273 mmonb.)  2-THeHWITIMOKcanmbrugparta, 0,200 1 (1,273  MMmodb)
oenzoncynbbamuaa u 10 M ykcycHOM KuUCIOTHI nepememmmuBanu 24 4 npu 20 °C,
BBIJIEP)KUBAJIN €II€ CYTKH, 3aTEM YJIAJIUIIN YKCYCHYIO KHCIOTY B BAaKyyMe 2 MM PT. CT.
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npu 20 °C, octarok mpombutn 25 miu Et,O, 1 mi rekcana. ITomyueno 0,352 r (94%) N-
(runpokcu-(2-TeHowmn )-mMeTn)oeH3oncyibponmnamuaa 14, OeclBETHbIE KPUCTAJUIbI,
T 115 — 117 °C. Crextp SIMP 'H (300 MI'w, (CD;),SO): 5,86 T (1H, CH, *J =9,3
I'n); 6,70 1 (1H, OH, °J =9,3 T'n); 7,28 T (1H, Hy,'", *J = 4,5 T'); 7,59 T u T (3H,
Hpy"u Hpy', °J = 6,6 T'y); 7,89 1 (2H, Hpy™%, °J = 6,6 T); 8,01 1 (1H, Hyy, °J = 3,5
I'n); 8,07 n (1H, Hyy', °J = 4.5 I'n); 8,97 1 (1H, NH, °J = 9,3 I'i). UK-crextp (v, cM™):
3390 (OH), 3273 (NH), 1670 (C=0), 1338 (SO,), 1164 (SO,). Haiineno, % : N 4,50.
C1,H 1NO,S,. Beraucneno, %: N 4,71.
N-[I'mapokcu-(2-teHomn)-MmeTui|-4-toayoscyiabponunamun (15) mnomydeH 1o
aHAJIOTUYHON METOJIMKe C BbIxojoM 91 %, OGecuBeTHbIe KpUCTaLIbl, T.I01. 151-155 °C
(c pasn.). Crextp SIMP 'H (300 MIw, (CD;),SO): 2,39 ¢ (3H, Me); 6,16 n.x (1H,
CH(OH)NH, *J = 9,6 I', °J = 7,2 T'n); 6,94 n (1H, CHOH, °*J = 7,2 I'n); 7,59 T (1H,
Hr,', °J=4,5Tn); 7,68 1 2H, Hegna™”, °J = 8,1 T'm); 8,08 1 (2H, Hees™®, °J = 8,1 Tn);
8,31 x (1H, Hyy’, °J = 2,7 I'n); 8,40 x (1H, Hyy’, °J = 4,5 T'); 9,16 1 (1H, CHNH, °J
=9,6 I'ry). UK-cmextp (v, cm™): 3405 (OH), 3269 (NH), 1700 (C=0), 1348 (SO,), 1170
(SO,). Macc-ciextp (FAB, H', m/z, 1o, (%)): 294 [M+H'-H,0]" (100). Haitneno, % :
N 4,64; S 20,32. C3H3NO4S,. Beruucneno, %: N 4,50; S 20,59
N,N'-(2-Tenonamerusen)-oucoensoiacyiabponunamua (16) Pacreop 0,40 r (1,35
MMoJTb) coenuHeHus 14 B 10 mu O6enszona kumsatuiu 11 4, oTGUIBTPOBATU TOPSIYUM
BBITIABIIUHN 0cafioK, MbUIH 10 M ropsiuero 6enzona. [lomygyeno 0,27 r (92 %) N,N'-(2-
TEHOWJIMETHIICH )-0rcOen3ocynbpormiamMmuia 16, 6ecriBeTHbie KPUCTAILIIBL, T. TUT. 185 -
187 °C. Crextp IMP 'H (300 MI', (CD5),SO): 6,05 T (1H, CH, °J = 9,3 I'i); 7,26 T
(1H, Hp,', °J = 4,8 Tn); 7,46 T (4H, Hp,”, °J = 7,2 T); 7,57 T (2H, Hpy', °J = 7,2 Tn);
7,70 1 (4H, Hp,>®, °J = 7,2 Tn); 7,85 1 (1H, Hry’, °J = 3,6I'); 8,09 1 (1H, Hyy,” *J =4,8
I'm); 9,02 1 (2H , NH, *J = 9,3 I'). Macc-criextp (FAB, H', m/z, Loy, (%)): 437 [M+H]
(5); 154 (100). Haiineno, % : N 6,31. C;gH;sN,OsS;. Beruucneno, %: N 6,42.
Coenunenne 16 Tak xe moiaydeHo ¢ BbIxogoM 38% mpu 10-4acoBOM KHUIISTYEHUHU
HDKBUMOJIBHBIX KOJIMYECTB 2-TCHUITINOKCANIS B OeH30/ICyIb(amMuia B OeH30IE.
N,N'-(2'-Tenonamernjien)-onc-4-roayoscyiabponunamug (17) mnonyuunu 1o
aHAJIOTUYHOW METOJIMKE ¢ BBIXOA0M 74 % u3 coenuHeHus 15, OecriBeTHbIC KPUCTAJLTBI,
T. wi. 197 — 200 °C. Cnextp SAMP (300 Mrn, (CDs),SO): 2,34 ¢ (6H, Me); 6,01 T (1H,
CH, °J=9,0 'n); 7,24 nut (5H, Hegua ™, *J = 8,0 'y, 1 Hpy'); 7,56 0 (4H, Hegua™®, °J =
8,0 I'n); 7,84 x (1H, Hyy’, °J = 3,5 I'm); 8,09 x (1H, Hy', °J = 4,2 T'n); 8,84 x (2H,
CHNH, *J = 9,0 I'nr). UK-crextp (v, eM™'): 3278 (NH), 3250 (NH), 1640 (C=0), 1345
(80,), 1170 (SO,). Haiineno, % :N 5,84; S 20,42. C,yH,)N,0O5S;3. Beruucneno, %: N
6,03 ; S 20,70.

N-Xnop-N-[1-(2’-tenonn)-1-(ruapokcumerun)|yperan (18). Cmecy 0,229 1 (1
MMOJTb) coenuHenus 2 u pactBop 0,455 r (4,19 mmonb) mpem-Oytunrunoxioputa B 10
MII JguxjopMeraHa mnepememuBanu 48 4y mpu 19-21 °C, ¢unbtpoBanu, QuibTpar
yHoapuBaJH B BaKyyMme 25 MM pT. CT., OCTaTOK BbiaepkuBaiu 2 4 rpu 20 °C u 3 MM prT.
ct. Ilomyueno 0,228 r (95 %) N-xmop-N-[1-(2’-teHoun)- 1-(ruagpokcumMeTn) [ypetan
18, xenroBarast Bsiskas xuakocTs. Crextp SIMP 'H (300 MI', CDCly): 1,37 T (3H,
CO,CH,Me, *J= 7,2 Tu); 4,35 n x8 (2H, CO,CH,Me, *J=7.2 ', J** = 2,1 I'ny), 6,62 ¢
(1H, CH); 7,21 T (1H, Hy,", *J=4,2 T'n), 7,82 x (1H, Hy', *J = 4,5 I'n), 7,96 1 (1H,
Hr,', °J = 3,9 I'). Macc-cniextp (FAB, H', m/z, L., (%)): 248 [M+H-H,0]" (7); 246
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[M+H"-H,0]" (26); 57 (100). Haiineno (%): Cl 14,25. C;H;(CINO,S. Brraucneno (%):
Cl 14,79.

N-Xuaop-N-[1-(2’-Tenon)-1-(ruapoxkcumern)|rozmnamua (20). Cmecy 0,311 1
(1,00 wmmonws) coemunenusst 15 wu pactBop 0,910 1 (8,38 w™Mmonb) mpem-
Oytunrunoxioputa B 10 mMi guxiiopmeraHa mnepememuBanu 55 4 mpu 19-21 °C.
PactBop ymapuBamu B Bakyyme 25 MM pT. CT., OCTaTOK MPOMBUIM 2 MJI TeKcaHa,
CylIniIn B BakyyMe 3 MM pT. cT. [lomydeno 0,311 r (90 %) N-xnop-N-[1-(2’-renownn)-1-
(rumpokcumeTn) |to3unamuga 20, 0eClBETHOE KPHUCTALIHYECKOEe BemecTBO. CHekTp
SAMP 'H (300 MI', CDCl3): 2,48 ¢ (3H, Me); 4,78 ym. ¢ (1H, OH); 6,64 yur. ¢ (1H,
CH,); 7,26 T (1H, Hyy,', >J=4,5Tw), 7,39 1 H, Ha,, °J = 8,4 T'n); 7,85 n x (1H, Hyy',
3J=5,1Tu, J=0,9 T') 7,93 1 2H, Ha>®, °J = 8,4 Tn); 8,25 1 1 (1H, Hyy', °J= 3,9 I',
J=0,9 T'm). Macc-criektp (FAB, H', m/z, I, (%)): 348 [M+H]" (5); 348 [M+H]" (14);
330 [M+H'-H,O]' (46); 328 [M+H'-H,O]  (100). Haitneno (%): Cl 10,04.
C13H2,CINO,S,. Beraucneno (%): CI 10,25.
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