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[1pu B3auMoeicTBUU N-apuialeToaneTaMuIoB ¢ apOMaTHIECKUMU allbACTHAaM1 B 3TAHOJIE B IIPH-
CYTCTBHU THUIEPHIANHA ObUIM TOXydeHbl N,N',2-TpHapmi-6-THAPOKCU-6-METHI-4-0KCOMKIIOTEK-
cas-1,3-quKapOoKcaMHIbl C XOPOIINM BBIXOAOM. V3ydyeHa mpOTHBOMHKPOOHAs aKTUBHOCTH ITOJY-

YEHHBIX COCTUHCHUN.

KaroueBblie cioBa: N,N',2-TpHapii-6-ruApOKCH-6-MeTHI-4-0KCOIMKIIOTeKCaH- | ,3-TMKapOOKCaMUIbT;
CHHTE3; IPOTHBOMUKPOOHASI aKTHBHOCTb.

PazBuTHEe XUMUN HEAPOMATHYECKHX T€TEPOLIMKIOB HMEET
BaXHOE 3HAYEHUE JJISI CO3JaHMs aHAJIOTOB MPHUPOJIHBIX CO-
eIWHCHNH, OONaJAIONIUX CIEHU(PUISCKAM OHOIOTHYECKUM
JEHCTBHEM W UTPAIOIINX YHUKAIBHYIO POJb B JKUBBIX CHCTE-
Max. B cBsi3u ¢ 3TUM 0c000€¢ BHUMAHUE 3aCIyKHBAIOT BeIlle-
CTBa, UMEIOIIIKE JIEMEHThI CTPYKTYPHhI, aHAJOTHYHBIE C MPH-
POIHBIMH COCIMHEHUSIMH. 3aMEIICHHBIC IUKIOTeKCAaHOIOHEI
SIBIISTIOTCSI TIONMMKAPOOHMIIBHBIMU COCMHEHISIMA ¥ TI0 CBOCH
CTPYKTYpe ONU3KH K COEAMHEHUSIM TEPIIEHOBOTO psija U, Ta-
KHM 00pa3oM, HCCIICOBaHHE WX BO3MOXKHOTO MPUMCHCHHS
(aHTUMUKpPOOHAsI, AHTHOKCHIAHTHAS, aHTH(]aroBas aKTHB-
HOCTB, aHAJBICTHIECKOE, KAPOTIOHIDKAIOIIee M KPHUOMPOTEK-
TOPHOE JICHCTBHUE) SBISETCS aKTyaJIbHBIM B HACTOSIIIEE BPEMSI.

B npogomkeHrne CHHTE3a HOBBIX OMOJOTMYCCKH aKTHB-
HBIX BellecTB psiga N,N'-au3aMeleHHbIX 2-apuii-6-THapo-
KCH-0-MeTHII-4-0KCOIUKIIOTeKCaH- | ,3-1nKkapOOKCaMUIoB U
W3yYCHHS BISTHUS CTPYKTYPHI MOTyYeHHBIX COCIMHEHIH Ha
OHMOJIOTHYECKYI0 aKTHBHOCTH IPEACTABIISIO UHTEPEC MOy~
YUTh paHEe HE OINUCAHHBIC (DYHKIIMOHAIH3UPOBAHHEIC IIPO-
M3BOIHBIC [-IIUKIOKETONIOB M M3YYUTh MX MPOTHUBOMHUKPOO-
HOE JIEUCTBUE.
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la—e: R'=H; R*=4-CH; (a), 4-OC,Hs (6), 4-CH(CH3), (), 3-OC,H;
4-OH (1), 4-N(C2Hs), (m), 2,4-(Cl); (e).
Ila—e: R'=2-OCH;; R* = 4-CH(CHa), (a), 4-C(CHs); (6), 3-OCH; 4-OH
(B), 3-OC,Hs 4-OH (1), 4-N(C,Hs), (1), 2,4-(Cl), (e).
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CortacHo BHeEpBbIe pa3pabOTaHHOW HAaMH METOJIUKE
[1, 2], MBI m3yunnu B3auMopeHCcTBHE N-apHiiarneToaneTaMu-
JIOB C apOMaTHYECKHUMHU albJICTUAaMH B 3THJIOBOM CIIUPTE
IIpU KOMHATHOW TeMIIepaType B MPUCYTCTBUU HMHUIIEPHINHA.
B kauecTBe eIMHCTBEHHOTO TPOAYKTa OBUIH BBIICICHBI
N,N',2-Tprapui-6-riuapoKCH-6-MeTHII-4-0KCOIMKIIOTeKcan- 1,3-
nmukapookcamunpl (Ia — e u [la — e) ¢ Berxogom 70 — 87 %.

Ilonyuennsie coenunenus la—e u Ila — e npencrapistor
co00if KpHCTAJUIMUECKHE BELIECTBa, HMMEIOIUE Oenyro u
CBETIIO-KENTYIO OKPAcKy, pacTBOPHUMBIC B AUMETHII(hopMa-
muze, auMetwicyabpokcune (JJMCO), sTunamerare U yk-
CYCHOM KHCJIOTE, IIPH HAarpeBaHUU B STHJIOBOM U H30IPOITHU-
JIOBOM CITUPTaX, HE pacTBOpUMBIE B Boze. VX (usnko-xumu-
YECKUE XapaKTePUCTHKHU IIPHUBE/ICHBI B Ta0. 1.

B HUK-cnexrpax coequnenwuii la — e u Ila — e nmpucyrcTBy-
IOT TOJNOCHl  BaJCHTHBIX  KonebaHWit B oOmactu
32803440 cm ' (NH), 3320-3456cm ' (OH),
1656 — 1672 cm™ ' (CONHAT), KETOHHO#T TPYIIIIBI B TIOJIOKe-
HuM 4 muKiIa B o6macti 1712 — 1720 em™ ' (CO) (Tabu. 2).

B criexrpax SIMP 'H coenuuenuii Ia — e u Ila — e npucyT-
CTBYIOT  CHTHaJbl  apOMAaTHUECKUX  IMPOTOHOB  IIpPH
6,40 — 8,00 M.11., CHHITIET IPOTOHA THIPOKCHIHHOM TPYIITIH B
nonokeHuu 6 1ukia npu 5,05 — 6,00 m.x., 2 gydnera nporo-
HOB METHJICHOBOW TPYIIIBI B ITOJIOKEHUH 5 IMKJIa B Bue AB
cucremsl ipu 2,42 =246 m.a. (J 14T) m 2,73 - 3,16 m.a. (J
14 '), TpumieT MPOTOHA B TOJNOXKEHHUH 2 LUKIA MpU

TaG6numa 1
DU3NKO-XUMUYECKHe XapaKTepUCTHKU coenquHeHnid la—e mu
IIa—e

Coenunenne  Beixon, % T.mn,°C BpyTro-popmyna [M]*
Ia 80,4 224-226  CyHyeN,0, 457
16 81,1 210-211  CyoHsoN,Os 486
I 853 226-227  CyHyN,0, 486
Ir 70,3 219-220  CyoHyN,04 502
In 76,3 207-208  CyHysN;0, 514
Ie 70,1 184 -186 Cy,H,,CLLN,0, 510
Ila 86,8 223-225  Cy,HyN,0q 544
116 850  217-219  Cy3HyN,04 558
1B 71,3 216-217  CsoH;N,04 549
Ir 70,5 205-206  CsHyN,Oq 563
1x 76,9 214-215  Cs3H3N;04 574
Ie 71,0 219-220  CpH,sCLN,O 572
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3,12-3,75 m.a. (J 12 T'm), aybner mpoToHA B ITOJIOKEHUH 3
uukiia npu 3,81 — 4,68 m.a. (J 12 '), ny6ser npoToHa B 1o-
noxxennn | mmkna mpu 3,12 — 3,75 m.a. (J 12 '), cuHTIIETH
nByx NH-mportonos mpu 9,00 — 9,95 M., ¥ CHHIVIET TIPOTO-
HoB CH; rpynmel B monoxeHuu O anMLIUKIa @OpU
1,29 — 1,34 m.x. (Tabm. 3).

B macc-criektpe coenuHenust 16 mpucyTcTByeT MK Mosie-
KynspHoro uona [M]" ¢ m/z 486, a Takxe THKH (parMeHT-
HEIX HOHOB ¢ m/z 468 [M-H,0]", 348 [M-H,O-PhNHCO]",
120 [PhNHCO]", 93 [PhNH,]", 4To TOTHOCTBIO MOATBEP-
KJIAeT Tpe/UIaraeMyio CTPYKTypy. Macc-CIIeKTpsl OCTallb-
HbIX coenuHeHnit (la, I —e u Ila—e) HOCAT aHANMOTHMYHBII
xapakTep. MonekyasipHble MacChl ONPEAETICHBl C MOMOILBIO
MacC-CIEKTPOMETPHH 1 TIPUBENICHEI B Ta0M. 1.

CHHTE3MpOBAaHHBIC COCAMHEHHS HE JAI0T OKPALTMBAHUS
CO CITUPTOBBIM pacTBopoM xiopuaa skenesza(lll), yro, Hapsay
C JAHHBIMH CIIEKTPOB, CBHJETEIBCTBYET O CYIIECTBOBAHHU
coenuHenuil la —e u Ila — e B KpUCTa/NIMYECKOM COCTOSIHUU
1 B pacTBOpE B KETOHHOI1 (hopme.

3KCl’l€p1/lM€HmaJleCl}l XUMuUu4eckas 4acniv

HK-criekTpbl NOTYYEHHBIX COCIUHEHMH CHATHI HA CIEK-
tpodoromerpe SPECORD-M80 B Ba3esMHOBOM Macie.

AMP 'H CIEeKTpaJbHbIe XapaKTepHuCTHKHU coequnennii la—en Ila—e

Tabnuuma 2
UK-cnexkTpajbHble XapaKTepuCTHKHU coequHeHnii la—eun Ila—e

UK-cnexTp, v, cM~ !

Coenunenue
CONHAr CcO NH OH
la 1660 1716 3304 3420
16 1664 1712 3232 3384
Is 1664 1720 3280 3320
Ir 1664 1724 3312 3360
In 1656 1716 3296 3448
Ie 1664 1720 3304 3456
JIE 1660 1720 3320 3400
116 1664 1720 3340 3412
1B 1664 1716 3280 3390
IIr 1660 1716 3304 3448
IIn 1672 1716 3344 3440
Ile 1664 1720 3336 3480

Crnextpsr SIMP 'H 3amucansi Ha cnekrpoporomerpax Bruker
DRX 500 MI'y ¢ paboueii wactoroii 500,13 MI'u u Mercury
PLUS 300 ¢ pa6oueii yacroroit 300,055 B JIMCO-ds, BHYT-
PEHHHUI cTaHIapT — TeTpaMeTHICUiIaH. Macc-CieKTphbl CHA-
Thl Ha cnekrpodoromerpe Finnigan MAT INCOS-50 (sHep-

TaG6numa 3

SMP 'H CHEKTp, 8, M.JI.

Coenu-
Hemne  C'H C’H CH C°H,H; CH,H;  CH, C!'CONH ArH 2-CH,0CH, OcransHeie
@@ b WA (m) () (0) (1) (c) (©) (m) (c) TIPOTOHBI
la 3,20 4,09 3,89 2,47 2,80 1,31 5,10 9,629,67 6,95-7,43 - 2,15 (¢, 3H, 4-CH;C¢H,)
(12Tm) (12Tw) (12Tm) (14T (14T
16 3,18 4,06 3,84 2,46 2,78 1,30 5,10 9,639,69 6,68 7,42 - 1,20 (t, 3H,
(12Tw) (12Tw) (12Tw) (14Tw) (14T 3-CH,CH,0OCH,,
J7Tu)
3,87 (kB, 2H,
3-CH,CH,0CH,,
J7T)
Is 3,17 4,07 3,93 2,46 2,79 1,31 5,05 9,63 9,68 6,95-7,41 - 1,06 (x, 6H,
(12Tw) (12Tw) (12Tw) (14Tw) (14T 4-(CH;),CHCgH,,
J7Tw)
2,73 (xB, 1H,
4-(CH;),CHCgH,
J7 )
Ir 3,14 400 385 2,45 2,76 1,30 510  9,639,66 6,67—744 - 1,20 (1, 3H,
(12Tu) (12Tw) (12Tw) (14Tw) (14 Tw) 4-OH-3-CH,CH,0 C¢H,,
J7 ')
3,87 (xs, 2H,
4-OH-3-CH,CH,OCH;,
J7Tu) 8,58 (c, 1H,
4-HO-3-CH,CH,OCH;)
In 3,12 3,96 3,85 2,44 2,75 1,29 5,05 9,509,68 6,40 — 7,44 - 0,95 (1, 3H,
(12Ty) (12Tw) (12Tw) (14Tw) (14T 4-CH,CH,NCH,, J 7 T'u)
3,19 (s, 2H,
4-CH;CH,NC¢H,, 1 7 T')
Ie 3,24 4,68 3,96 2,46 2,88 1,34 5,50 9,639,66 6,99 —-7,70 - -
(12Tm) (12Tm) (12Tm)  (14Tm) (14 Tm)
Ila 3,23 3,92 4,32 2,44 2,79 1,32 8,91922 6,75-790 3,753,79 1,10 (m, 6H,
(12Tw) (12Tw) (12Tw) (14Tw) (14T 4-(CH;),CHCgH,, J 7 T')
2,76 (xs, 1H,
4-(CH,),CHCGH,, T 7 T'r)
116 323 393 432 2,44 2,78 131 505 890920 6,75-723 3,743,78 1,17 (c, 9H,
(12Tm) (12Tw) (12Tm)  (14Tw) (14T 4-(CH,);C6Hy)
I 3,16 3,84 432 2,44 2,76 1,32 510 890930 6,60-792 3,763,81 3,60 (c, 3H,
(12Tu) (12Tw) (12Tw) (14Tw) (14 Tw) 4-OH-3-CH;0C¢H;) 8,20
(c, IH,

4-OH-,-CH,0CHs)
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Taonuuma 3 ([Ipongonxkenwue)

SIMP 'H CHEKTp, 8, M.JI.

Coenu-
nenne  C'H C’H C*H C°H\Hy C°H,Hy  CH, C'CONH ArH 2-CH;0CH, OcranbHbie
) OO @WdJ) () (1) () (J) (©) (© () (©) IPOTOHBI
IIr 3,16 3,82 430 2,43 2,76 1,32 5,10  9,659,66 6,68—7,72 3,763,81 120 (t, 3H,
(12Tuw) (12Tw) (12Tw)  (14Tw) (14 T) 4-OH-3-CH;CH,0C¢H;,
J77Tu) 3,87 (8, 2H,
4-OH-3-CH;CH,0C¢H;,
J7Tn), 8,58 (c, 1H,
4-OH-3-CH,CH,0CH;)
I 3,14 3,81 4,25 2,42 2,76 1,31 5,10 8,859,20 6,45-797 3,753,80 0,98 (1, 3H,
(12Tw) (12Tm) (12Tw)  (14Tw) (14 Tw) 4-CH,CH,NCH,, 1 7 I'y)
3,21 (xB, 2H,
4-CH;CH,NC4H,, J 7 ')
Ile 320 461 4,36 2,48 2,88 1,34 6,00 9,009,50 6,78—-7,78 3,76 3,81 -
(12Tw) (12Tw) (12Tw) (14Tw) (14 T

TaGnuuma 4
IIpornBOoMHKpPOOHAsi aKTHBHOCTH coenHennii [a —en Ila—e

MIIK, Mkr/mu
Cocnuucnue Escherichia coli Staphylococcus aureus
ATCC 6538-P ATCC 25922
Ia 500 250
16 1000 1000
I8 250 500
Ir 250 250
In 500 1000
Ie 1000 1000
Ila 1000 1000
116 H/a 1000
18 250 250
IIr 1000 1000
1 H/a 1000
1le H/a 500
OTaKkpuAUHA JIAKTaT 500 500
Jlnokcuaux 62,5 - 1000 3,9-62,5

TUsl HOHU3HpYtomero m3nydenus 70 3B). DnemMeHTHbIN aHa-
au3 BeimosnHeH Ha npubope Perkin Elmer 2400. [lanublie
DJIEMEHTHOTO aHallk3a MONTyYEHHBIX coenuHeHnd la—e n
Ila—e coorBeTcTBYIOT OpyTTO-hopmyiaam. Temmeparypa
TUTABJICHMS ompesienieHa Ha mpudope Melting Point M-565.
N,N',2-Tpuapuni-6-ruipokcu-6-MeTn1-4-0KCONUKJIOTeK-
can-1,3-nukapooxcamuasl (Ia — e u Ila — e). Odmasn
METONUKA

K 0,02 mons N-apunaneToaneramuia, PacTBOPEHHOTO B
25 M1 aTHIIoBOTO crmpra, noodasisitor 0,01 Monb apomaruye-
CKOTO anpAeruaa u 2 mul nunepuanHa. CMech OCTaBIAIOT Ha

1 —3 cyT npu KOMHaTHOH Temmeparype. BrimaBmmuii ocamgok
OT(UIBTPOBBIBAIOT U MEPEKPUCTAIN3OBBIBAIOT U3 ITUIIOBOTO
WJIN MU30TIPOTTHIIOBOTO CIIMPTOB.

9KCH€puM€HmaJleaﬂ buono2u4ecKkas yacmo

[IpoTHBOMHUKPOOHYIO aKTUBHOCTH ITONyYCHHBIX COCITUHE-
HUIl O oTHomIeHWIo K mTamMaMm Escherichia Coli ATCC
6538-P u Staphylococcus aureus ATCC 25922 onpenemnsimu
METOIIOM TOCTIeIOBAaTEeIbHBIX Pa3BEICHUI pacTBOpa Hccie-
JyeMBIX BELIeCTB B MsconentoHHOM Oynbone (MIIB) mpu
OakTepuanbHOW Harpyske 250 Thic. MUKPOOHBIX CIUHHII Ha
1 Ma pacTBOpa. 3a JEHUCTBYIONIYIO 03y MPUHUMAIA MHHU-
MaJIbHYI0 TofaBisronyto koHrentpamu (MIIK) coenune-
HUSl — MaKCHMaJIbHOE Pa3BeICHUE, PUBOIAIICE K TOTHOMY
TMIO/IaBJICHUIO Pa3BUTHsI TeCT-MUKpoOOB. B kauectBe mpermna-
paToB CpaBHEHMUS HCTIOJIB30BAIN THOKCHINH.

[IpoBeneHHbIe NCCIIETOBAHMS TIOKA3aJIH, YTO TOTyYeHHEIE
N,N',-2-Tpuapun-6-rupoKkcu-6-MeTui-4-0KCOUKIOTeKCaH-
1,3-nuxapOokcaMubl 00NaaloOT CpemHeil U cinaboil mpoTu-
BOMHUKPOOHOH aKTMBHOCTHIO B OTHOIIEHUH OOOMX IITAMMOB
(Tabn. 4). boiee BbICOKas NPOTMBOMHUKPOOHAsT aKTUBHOCTH
coequueHnii Ir u IIB 1o OTHOIIEHHIO K OOOMM IITaMMaM,
10-BUIUMOMY, OOBSICHSETCS IIPHCYTCTBUEM B MOJIEKyJIax (e-
HOJIbHOM TMIPOKCUIILHOM TPYIIIIBI.
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SYNTHESIS AND ANTIBACTERIAL ACTIVITY OF N,N’,2-TRIARYL-6-
HYDROXY-6-METHYL-4-OXOCYCLOHEXANE-1,3-DICARBOXAMIDES

V. L. Gein*, T. F. Odegova, A. N. Yankin, and N. V. Nosova

Perm State Pharmaceutical Academy, Perm, 614000 Russia
* e-mail: geinvl48@mail.ru

A series of N,N',2-triaryl-6-hydroxy-6-methyl-4-oxocyclohexane-1,3-dicarboxamides have been obtained in good yield by reaction
of arylacetic acid amides with aromatic aldehydes in the presence of piperidine. The synthesized compounds were tested for antimicrobial activity.

Keywords: N,N',2-triaryl-6-hydroxy-6-methyl-4-oxocyclohexane-1,3-dicarboxamides; synthesis; antimicrobial activity.
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