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CHUHTE3 TA BIOJIOT'TYHA AKTUBHICTDb A30JIVITIOOLTOBHUX
KHUCJIO0T

B.0.YopHoyc, A.O.Ilanamap, A.M.I'po3as, M.B.BoBk*

Bumuii flep:kaBHUIM HaBYaJIbHUM 3aK1a/, YKpaiHu « ByKOBUHCBKUU Jlep:KaBHUM MeIMYHUH YHiBEepCcUTET»
58000, m. YepHiBwj, 1. TeaTpasibHa, 2. E-mail: alinagrozav@gmail.com
*[HcTuTyT opraniyHoi ximil HAH Ykpainu

Karouogi cnoea: azoninmiooymosi kuciomu; kKapobokcumemuamionvHull ppazmenm; cunmes; 6io102iuHa
aKkmueHicms

B o2ns10i cucmemamu3sosaHi nimepamypHi 0aHi wodo memodie cuHme3sy asoriig (imida3orie, okcasosie, mia3o-
nie, nipasonis, mpua3orsnie ma mempa3soris), hyHKUiOHanizoeaHux kapbokcuMmemuamionbHUM gpacMeHmom,
a makox npoaHarizosaHi pe3ynbmamu 8us4eHHs1 bionoeiyHoi akmusHocmi daHoeo Kracy crionyK. OCHO8HUMU
HanpsiMKamMu CUHMe3y a3o/1iimioouymosux KUc/10m ma ix noxiOHux Ha cb0200HI € peakuyii asornie, Wo Micmsims
mionbHy epyny, i3 2ar02eHooyMo8UMU KUcriomamu ma ix noxiOHUMu, HyKneo@inbHe 3amilyeHHs 2arioeeHy 8
2arnoeeHoasonax npu Oii mioanikonesoi kucriomu. OKpiM U4b020 3HalWIu 3acmocy8aHHs puedHaHHs miosie 00
KpamHux 36’a3Kig, akimueosaHuX eIeKmpoHOaKUernmopHUMU yepyrnosaHHSIMU, & MakoX (hOpMy8aHHS a30/IbHO20
UUKITy 3 2emepOoqhyHKUiOHaNbHUX cucmem, siki e Micmsime ¢hpazMmeHm miooymoeoi kucrnomu. [ns ompumaH-
HS1 ronighyHKUjoHanbHUX MoXiOHUX a3o/inmiooymosux Kucrom iHoOi sukopucmosyemscsi 8apiaHm mModugpikauil
OYHKUIOHambHUX 2pyI a3011i8 i3 exe Hassi8HUM ¢hpacMeHmoM miooymoesoi Kucriomu. Y3azarbHeHHs fiimepamyp-
Hux daHux dae sci nidcmasu cmeepdxysamu, W0 MOXiOHUM a30s1ifImiooymo8ux KUC/I0m eriacmuea pi3HomnnaHo-
8a bionoeiyHa 0is. 3okpema, Onsi HUX XxapakmepHa aHmuokcudaHmHa, 2ifnoasnikemiyHa, npomumybepKynb03Ha,
aHasieemuyHa, rpomuesipycHa, aHmumikpobHa ma rpomuepubkosa akmueHicme. [MpoaHanizoeaHuli Mamepian
3aceifyye nepcrnekmusHicmb rowyKy Hogux bioakmueHUX pe4yo8UH 8 PsAdy a3o/1iImiooymosux KUCiom.

THE SYNTHESIS AND THE BIOLOGICAL ACTIVITY OF AZOLYLTHIOACETIC ACIDS

V.0.Chornous, A.O.Palamar, A.M.Grozav, M.V.Vovk

Key words: azolylthioacetic acids; carboxymethyl thiol fragment; synthesis; biological activity

The review systematizes the published data concerning the methods of synthesis of azoles (imidazoles, oxa-
zoles, thiazoles, pyrazoles, triazoles, and tetrazoles) functionalized by the carboxymethyl thiol fragment; the
results of studies of the biological activity of this class of compounds have been also analysed. Today the main
directions for the synthesis of azolylthioacetic acids and their derivatives are reactions of azoles that contain the
thiol group with haloacetic acids and their derivatives, and the nucleophilic substitution of halogen in the halo-
azoles under the action of thioglycolic acid. Moreover, the addition of thioles to multiple bonds, activated with
electron withdrawing groups has found its application together with formation of the azole cycle from hetero-
functional systems that already contain the component of thioacetic acid. To obtain polyfunctional derivatives of
azolylithioacetic acids the modification of azole functional groups that already contain the fragment of thioacetic
acid is sometimes used. The summary of the published data gives strong reasons to assert that the derivatives
of azolylthioacetic acids are characterized by diverse biological effects. For instance, they are characterized by
the antioxidant, hypoglycemic, antitubercular, analgesic, antiviral, antimicrobial, and antifungal activity. The ma-
terial analysed indicates that the search for new bioactive compounds among the azolylthioacetic acids is very
promising.

CUHTE3 U BUOJIOrMYECKASI AKTUBHOCTb A3O0JIUITTUOYKCYCHbIX KUCJIOT

B.A.YopHoyc, A.A.llanamap, A.H.po3ae, M.B.Boek

Krnroyesnle crioea: a3onunmuoyKCyCHble KUCIOMbI, KapboKcuMemuamuosbHbIl ¢hpaemeHm; cuHme3s; buoro-
euyeckasi akmueHOCMb

B 0630pe cucmemamu3upogaHbi iumepamypHbie 0aHHble o MmemodaM cuHmesa a3osos (umuda3sorna, oKca-
3on1a, muasona, nupasosna, mpua3sonos U mempasona), OyHKYUOHanu3uposaHHbIX KapboKcuMemuamuoibHbIM
hpazmeHmMoM, a makxe rpoaHanIu3upo8aHbl pe3yribmambl U3y4eHusi buonoaudyeckol akmueHocmu 0aHHO20
knacca coeOuHeHul. OCHOBHbIMU HarpaeneHUs MU CuHmMe3a a3orusimuUOyKCYCHbIX KUC/IOM U UX MPOU3BOOHbIX
Ha ce200Hs S8/1sI0Mmcsl peakyuu a3osnos, cooepxauwjux muorbHYyH 2pyrny, ¢ 2ar02eHyKCyCHbIMU Kucriomamu u
UX rpou3800HbIMU, HYKIIeOhuIbHOE 3aMeueHue 2afo2eHa 8 2afio2eHasonax rnpu 8o3delicmauu muoasukore-
8ol kucriomsl. Kpome moao, Hawinu npumMeHeHuUe rnpucoeduUHeHUs1 mUorios K KpamHbIM C85135IM, akmueupo8aH-
HbIM 371€KMPOHOaKUEeNmOoOpHbLIMU 2pynnuposKamMu, a makxe ¢hopMuUpOo8aHUsi a3o/ibHO20 YuKa ¢ 2emepohyHK-
UUOHalbHbIMU cucmemMamu, Komopble yxxe codepxam chpasMeHm MmMuOyKCyCHOU Kucaombl. [nis nonydyeHus
MOMUGhYHKYUOHAIbHBIX MPOU3BOOHbIX a30/IUIMUOYKCYCHbBIX KUCIIOm UuHo20a ucrornb3yemcsi eapuaHm Moougu-
Kayuu ¢byHKUUOHaIbHbIX 2PYIi a30/108 C yXKe UMeKULUMCS ghpagMeHmom muoyKcycHol kucrnomsi. ObobujeHue
niumepamypHbix OaHHbIX 0aem 8ce 0CHOBaHUSI ymeepxxdamb, 4Ymo rpou3800HbIM a30/1UTIMUOYKCYCHbIX KUCIOmM
ceolicmgeHHO pa3HoraHoeoe buonoaudeckoe Oelicmgue. B yacmHocmu, 0ns HUX xapakmepHa aHmMuoOKcuU-
OaHmHasi, 2uroeiuKkeMu4YecKkas, npomuesomybepKyne3Has, aHallbeemu4eckas, MPomMueo8UpPYyCHas, Mpomueo-
MUKPOBHasi u npomugoepubkosasi akmusHocmb. [NpoaHanu3uposaHHbIl Mamepuarn caudemernbcmeayem o rnep-
CreKmugHOCMU roucka Hosblx buoaKmMuBHbIX eeulecms 8 psidy a3osuImuUOyKCYCHbIX KUCIOM.
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OpHUM i3 6a30BUX MPUHIIUIIIB MOJIEKYISIPHOTO
JM3aiiHy ¢papMaKo/IoriyHO aKTUBHUX PEYOBUH € CTBO-
peHHs MoJIeKys i3 3aiaH010 6ioJIorivyHOIO Jli€lo 3a
NPUHIIUMIIOM «yClaJKyBaHHS» — BBeJIeHHs B 6a30BY
CTPYKTYpy PpapmMakopopHux pparMeHTiB i3 BijoMOI0
6ioJIOTiYHOI0 aKTUBHICTIO /1J151 OKpAIlleHHS TUX ab0
IHIIKX IKOCTeH JlikapCcbKOT0 npenapary. AHaJi3 Ji-
TepaTypPHUX JyKepeJ I0Ka3as., 0 HITPOreHOBMICHI
reTePOLUKJIN € OCHOBOIO 6araTbox Npenaparis, aKi
nepe6yBalOTh Ha eTalli JOKJIIHIYHUX JJ0C/Ii/PKeHb, a60
B2Ke BIIPOBA/I)KEHUX B JIiIKapCbKy MPaKTUKY [1, 2].
[lepcrieKTUBHICTD MOLIYKY HOBUX JIiIKAPCbKUX 3aC0O-
6iB cepe/ mpe/iCTaBHUKIB BJaCHE I[bOTO CiMeNCTBa
OpraHiYHUX CIIOJIYK MIATBEPLKYETHCA IUIMPOKUM CIIEKT-
poM iX ¢papMaKoJIoriyHOi aKTUBHOCTI.

Came TOMy Ha 0c06JIMBY yBary 3ac/lyroBylOTb re-
TEePOLMKJIIUHI CIOTyKHU psAZLy a30J1iB (iMiza3o.1iB, okca-
30J1iB, Tia30J1iB, Nipa30.1iB, TPHUa30J1iB Ta TETPA30JIiB),
dyHKLioHAI30BaHUX KAPOOKCUMETHITIONBHUM ¢par-
MEHTOM, IKMH OKpiM onTUMaJIbHOI 6i010CTYMHOCTI
BiJI3HAYAETHCA Lie U psAoM GpapMaKoJIOTIYHUX BJIaC-
THUBOCTEH, 30KpeMa, aHTUOKCHUAAHTHOI aKTUBHIC-
TiO [3, 4].

1. Metoau cuHTE3y

OcHOBHUMH crlocO6aMU CHHTE3Y HaBe/IeHUX BULIE
THUIIB a30JITIOOLTOBUX KUCJIOT Ta iX NOXiHUX € pe-
aKLil a30J1iB, L0 MICTATH TiOJbHY I'pyIy 3 rajaore-
HOOLITOBMMU KUCJIOTAMHU Ta IX NOXIAHUMH, HyKJI€O-
¢disnbHe 3aMillleHHS raJIoTeHyY B raJoreH0a30J1ax Mpu
il TioT/IiKOJIEBOI KUCAOTH. [HIII TUNIM B3aEMOJI,
30KpeMa, MPUEIHAHHS TiOJIiB 10 KpaTHHUX 3B'SI3KiB,
AKTHMBOBAHUX €JIEKTPOHOAKLENTOPHUMH YTrPyIOBaH-
HAMH, Ta GOPMyBaHHS a30JIbHOTO [JUKJIY i3 reTepo-
GYHKITIOHAJIbHUX CUCTEM, SIKi BXKe MiCTATh GparMeHT
TIOOLTOBOI KUCJIOTH, CTOCYIOTHCSA HE3HAYHOI KiJb-
KOCTi po6iT. /ljis oTpuMaHHA nosipyHKIioOHATbHUX
NOXITHUX a30J1IJITIO0OUTOBUX KUCJAOT MOXKJIUBUM €
BapiaHT Moaudikauii pyHKIiOHATbHUX IPYT a30J1iB
i3 BxKe HassBHUM pparMeHTOM TiOOLTOBOI KUCJOTH
(cxema 1).

1.1. AnKiJlyBaHHS rajIoreHo- Ta HiTpo3amilie-
HHUX a30J1iB NOXiJHMMH TiOIVIiKOJIEBOI KHCJIOTH

BpaxoByo4u JOCTYIHICTb raJIOreHOINOXIAHUX a30-
JIiB, IKi MOy Tb 6y TH OTPUMaHIi NPSIMUM TrajloreHy-
BaHHSIM reTepPOIMKJIIYHOTO S/1pa, B3AEMO/Iisl XJI0pO
(dTopo, 6pomo)3amilieHux iMiza3oiB, mipa3oJiB Ta
OKCa30J1iB 3 TiOTJIIKOJIEBOIO KUCJIOTOK a60 K JesIKU-
MU ii MOXiIHUMHU € HAaNNEPCNEeKTUBHIIIUM UIJISIXOM
CUHTE3Y HITPOreHOBMICHUX IeTepUITIOOLTOBUX KUC-
JIOT. lJiHHICTBh TaKOro migxoAy MoJisira€ B TOMY, 1110
aTOMHU TraJIOTeHIB y MOJIOXKEHHI 2 iMiZJa30/1bHOTO, Tia-
30JIbHOTO Ta OKCa30JIbHOT'O LIMKJIIiB, @ TAKOXK Y 110J10-
»keHHi 4 a60 5 1,2,3-TpUa30bHOr0 LUKJIY 3HAYHO
Jieriie BCTYMAIOTh y peaklii Hyk/aeodinbHOro 3ami-
IIeHHS MOPIBHAHO 3 aTOMaMHU raJIOreHiB B iHIIUX
MOJIOKEHHSX, 1110 103BOJISIE CEJIEKTUBHO BBOJUTH

dparMeHT TiOIJIiKOJIEBOI KUCIOTH 6e3nocepeHbO B
AJ1po TeTepoLUKIy [5].

ExcneprMeHTa/IbHUM MiATBEPKEHHAM CKa3a-
HOTO0 BUIIIE € JOC/IiPKeHHS aBTOPIB [6], 1Ki BUBYa/IU
peakuiiiHy 3AaTHIicTh 2,4,5-Tpubpomoimigazonis 1.
BcTaHOBJIEHO, 1110 IPY B3aEMOJII OCTaHHIX HaBiTbh 3
Ha/IJIMIIKOM aJIKJI- a60 apUIITIOJB 3 BUXoAaMH 55-65%
YTBOPIOKOTHCA TIIBKU 2-MepKarnToiMiiazosnu 2 (cxeMa 2).

[IpoTe BxKe IpyU HAABHOCTI €JIEKTPOHOAKLENITOP-
HUX 3aMiCHUKIB (aJibZeriiHoi abo HiTporpyn) pyx-
JIUBICTh aTOMIB rajioreHy B I0JI03KeHHi 4 a6o 5 imifa-
30JIbHOTO s1/Ipa 3HAYHO MiABUINYEThCSA [6-8]. Lle 703-
BOJIWJIO ofZiepkaTu noxijaHi [(imigazon-4(5)-ia)Tio]
OLITOBOI KUCJIOTH, AKi € I[iIHHUMU 06’'€KTaMH B CHH-
Te3l pi3HOMaHITHUX KOH/IEHCOBAaHUX MOXiJAHUX iMi-
Jla30J1y.

Hanpukisag, peakuis 4-HiTpo-5-xs10poiMifasony
3 3 eTUJIOBUM eCTepOM TiOIJIiKOJIeBOI KUCJIOTH, IKa
€ KJIDYOBUM €TaloM y CUHTEe3i HOBUX reTepoIuK-
JIIYHUX CUCTEM 3 IMYHOCYNIPECUBHUM edEeKTOM, Ie-
pebirae y nprucyTHOCTI KaJlito KapOoHaTy B alleTOHi
i IpUBOAUTH JI0 LIJIbOBOTO NPOAYKTY 4 3 BUXO,0M
75% [8, 9] (cxema 3).

3 MeTo10 36i/blIeHHS BUXOAY LiJIbOBUX IPOAYK-
TiB 6y [10] onTUMi30BaHi yMOBHU peakLii HyKJieo-
bisnbHOrO 3aMillleHHsI aTOMa rajioreHy B 5 MOJI0XKeH-
Hi iIMiZ1a30/1bHOTO A/pa, 0 MiCTUTH eJIeKTPOHOAK-
nenTopHi 3amicHUKH (cxema 4). 30kpeMa, IpH Ha-
rpiBaHHi 5-6pomMo-4-HiTpoiMizasosy 5 B i3ompomna-
HOJIi BIIPOAOBX 4 roj, y MpUCYTHOCTI HATPito rifpo-
KCHUAY BJAJI0CH OTPUMAaTH iMiZla30yiM 6 3 BUXOJaMH
80-85%.

AnasioriyHu# niaxiz 6yB B/1a/10 BAKOPUCTAHUH i
J1s1 cuHTe3y [(iMigazou-5-i1)Tio]oTOBOI KUCAOTH
8, sika € BUXiZIHOIO CIIOJIYKOIO JIJ151 OlePKaHHS MOJTi-
dyHKIioHa/bHOTO iMifia3oTiazuny 9 [6]. B oMy
BUMNA/IKY Jiuille 15-TH XB HarpiBaHHs 5-6poMo-4-HiTpo-
iMiziazosty 7 3 TiOIJIiKOJIEBOKO KHUCJIOTOK B MPUCYT-
HOCTi HaTpilo riipokcuy 3abesneyye yTBOpeHHs
[(imizazon-5-in)Tio]onTOBOI KUCIOTH 8 3 BUXOZ0M
65% (cxeMma 5), sika B JIY?)KHUX YMOBaX CXHJIbHA /10
BHYTPILIHBOMOJIEKYIAPHOI LIMKJIi3allil, {0 NIPUBO-
JUTD J10 OiMKJIIYHOI cucTeMu 9.

3a HasgBHOCTI B iMiZja30JIbHOMY LIMKJIi IOPYY i3
aTOMOM rajIoTeHy aJb/leTiAHOI FPyNy B yMOBax OC-
HOBHOTO KaTasisy i3 1-apu-5-popmin-4-xaop-1H-
imizazoniB 10 orpumati [ (1 H-iMifja301-4-i1)Tio]o1rTOBI
kuciaotu 11 3 Buxogamu 60-72% [7] (cxema 6).

[Ipu npoBeZeHHi peakllil i3oMmepHOT0 5-X/10pO-
imiziazosi-4-kapbanb/eriy 12 3 Tior1ikoJsieBol0 KuC-
JIOTO10 B GiJIbII M'SIKUX YMOBAX BJIAETHCS BUAIIATU
[(imimazo.s1-5-i1)Tio]onrTOBY KHCOTYy 13, siKa BxKe mpu
HarpiBaHHI B cucteMi MeOH-MeONa 3a3Ha€ BHY-
TPIIIHBOMOJIEKYJIAPHOI LIUKJIi3aLil 3 yTBOPEHHAM
noxinHoi Tieno[2,3-d]imizazony 14 (cxema 7).

Ha BigMiHy BiJ rajoreHoiMiziazosiis pyx/auBicTb
ATOMIB rajlIoreHy y Mipas3oJbHOMY AApi Ma€ CTporo

5
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Cxema 1

Cxema 2

Cxema 3

Cxema 4

X
PN
J—s
Hal”~ >COX Y
l 3 npuknagm
/Q N/Q\Q HS/\COX N/Q\Q
W\ N -
~LASH YJ\ Q—Q S COX \Q—S/\Hal
AN COX/ 15 npuknagis
4 npuknagm
Br

N

Br/Q,\Tg\Br

R

1

R = CH,Ome, CH,0et, CH,Oph; R'=

|
R

55-65%
2

Br
.S
+ RLSH — R1S/<N Br

Me, Et, CH,COOH, CH,Ph, Ph

1 /\(O‘Et

KO, N
410| + HS/Y Et aLl,eTOH<
M T=20

e
3
NO,
/&\l& NaOH
Et— N “Br i-PrOH
60-80C
4 ron

of

75%

6

R = CH,OH, COOH, CONH,, COOMe, COOEt

j\ + HS /O NaOH 4
4 Br 15x3

Cxema 5

CHZCOPh

7

i

CH COPh

O NaOH
H 1roq

4“1

HO Ph OH
9
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o
E&O
N
|

Ar

KOH

11

Ar = Ph, 2'MeC6H4, 3‘MeC6H4, 4'C|CGH4, 4'FC6H4, 4'MeC6H4, 4'M€OC§H4

Cl
N o)
QLO tHsT Y
’l\l OH
Ar
10
Cxema 6
CH=0
N HS/YO N‘S\
U \ OH
N~ Cl .
12 13
Cxema 7

BU3HAYEHE CIPSIMYBAaHHS HABITh Y BUNIAAKY IPUCYT-
HOCTI eJIEKTPOHOAKIIENITOPHUX YTPyIyBaHb. Taka 0co6-
JIUBICTh MOBE/IIHKY 3,5-UraioreHonipasosiB 6ysia
BUKOpHCTaHa aBTopaMu [11] aJis cesieKTUBHOrO 3a-
MillleHHS TaJIOTeHY B MOJIOKEeHHi 5 mipa3o/ibHOro
LUKJy. 30KpeMa, B3aEMO/Iisl eTUJI0BOTO ecTepy 1-me-
THJI-3-6poMo(#oz0)-5-6pomoiMigazos-4-kap6oHO-

QN\ s g

CH=0 QP

N
o N OH
oH — N

Ph
62% 14

BOI KUCJIOTH 15 3 eTUJI0BUM eCTePOM TioIJ1iK0J1eBoi
KHCJIOTH, OTPUMAHOI In Situ 3 BiJIIOBIHOT'0 € THUJIXJI0P-
anertary i cynbdigy HaTpito, IPUBOAUTH Z0 YTBO-
pPeHHd TiJIbKY 5-3aMileHux noxigHux 16 (cxema 8).

[lopganbiue BUBYEHHS i€l peakuii 03BosuI10 [12]
Ha OCHOBI croJiyku 17 po3po6UTH MeTO/ OJlepKaH-
Hs [(mipa3os-5-in)Tio]onToBoi KucioTu 18 3 BUXO-

Q Et
Q Et '
, Hal
Hi, G Na,S — ©
_—
M e Y ' Keo, Ny
N Br o) OM®A Ve O~
T=100°C
Me 76%, 60% O
15 16
Hal=1, Br
Cxema 8
H
0. _N 0 §
H
ey LT
Me>—fN N Me =N N
T o  NaH >/—£ 0
N, /=i + Hs/\f von. Ny g7
OH 1 ron OH
Cxema 9
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Me =0 Me =0
+ N
N\ e 0 OMOA N S/\g
| o -
Me 80°C Me 28%  °
19 20
Cxema 10
Me =0
'V'e/ \ ‘O + HSWO\Et Lt R ©
Ny~ ~cl ) aLeToHITpUr N‘N S/\g\
4 ron Et
70%
21 22
Cxema 11

oM 60% (cxema 9), sika, BiMOBiAHO J10 pe3y/IbTaTIB
MOJIEKYJISIPHOTO IOKIHTY, MOXKe BiZjl3HaYaTUCh BUCO-
KUM [UTOTOKCUYHUM e(PEKTOM.

Pa3oM 3 TUM, BUKOPUCTAHHSA B POJii OCHOBH Kap-
6oHaTy KaJiito B cepeaoBuilli JIMPA 3HaUYHO 3HIKYE
BUXi/ 1IiIbOBUX ecTepiB 1,3-aumMeTni-4-dopminmipa-
30J1-5-inTiorsikosieBux kucsaot 20 [13] (cxema 10).

[Tomyk onTUMa/bHUX YMOB MPOBEJ€HHS peak-
I[il TAKOTO THUIY MMOKa3aB, [0 HAWOI/IbII epeKTUB-
HUM JIJISI [TUX OG’EKTIB € BUKOPUCTAHHS KapboHATY
KaJliro y aneToHiTpuii (cxema 11). Takuii migxia 6yB
3peaJsiizoBaHMM HA MPOMIXKHIiH cTaZil CHHTE3Y OTeH-
niiHux iHri6iTopiB PDE 7 peuenTtopis 22 [14].

3a3HaveHi 6ipyHKIiOHAMbHI TOXiAHI ipa3oJy €
Ha/I3BUYalHO BaXKJIMBUMU 00'€EKTaMU B CUHTe3i 3a
peakii€ro Yri KOH/IeHCOBAaHUX reTEPOLUKIIYHUX CHC-
TeM - 3-0Kco-1,4-TiazeniH-5-kapbokcamiziB 25 - mo-
TeHIilHUX iHri6iTopiB BIJI-1 eH3uM inTerpas [15].
3anpomnoHoOBaHa y 1iiil po60oTi MeToAMKa Nepe/oadae
NpoBeJleHHs peaklil npu HarpiBaHHi BUXiHOTO 5-
xJI0ponipa3osy 23 B METAHOJIi 3 BAKOPUCTAHHSM SIK
Ccy/bGYPOBMiCHOT KOMITIOHEHTHU JUHATPiI0 MepKar-
ToaneTaTy. Lle B cBOIO yepry, J03BOJIUJIO 3 BUXOZ,0M
80% oTpumaru [(mipasosi-5-i1)Tio]oTOBY KUCJOTY

4 ron

Me =0 Me =0
] \ ONa MeOH >/{
iad MeOH
NGl NaST "N S/\E

)

23

Cxema 12

24, AKa B oJa/IbIIOMY 6yJia TepeTBOpeHa Ha I[iJibo-
BUM mipasoJioTiasenid 25 (cxema 12).

Cepis po6iT [16, 17], npucBsiYeHa AOCJiXKEHHIO
MOBE/[iIHKY TPUHITPONipa30J1iB y peakliisix i3 Tiori-
KOJIEBOIO KHCJIOTOIO, 03BOJIMJIa BUSIBUTH IIeBHI 3a-
KOHOMIipPHOCTI HalpsIMKY HYKJIeoQpisbHOr0 3aMilljeH-
Hf HITPOrPyNHU y Nipa3oJibHOMY APl Ha 3a/JMII0K
TiOIVIiK0JIEBOI KUCJIOTH. 30KpeMa BCTAaHOBJIEHO, 1110
B3aemozis 1-H-3,4,5-TpuHiTpornipaszoJiiB 26 3 Tiori-
KO0JIEBOIO KMCJIOTOIO Y BOZI B IPUCYTHOCTI 2 eKBiBa-
JIEHTiB HaTpilo riipokcuay npuBoguThb o 1H-3,5-
JUHITpo(nipa3oJi-4-i1) MepKanTOOLTOBOI KUCJIOTU
28 3 Buxonom 78%. Hatomicts 1-meTu-3,4,5-Tpu-
HiTpomnipa3oJ 29 y BOAHOMY alleTOHITpUJII B IpHU-
cyTHOCTI 1 eKBiBaJIeHTy HATpil0 TripoOKCULy yTBO-
proe 1-meTun-3,4-auHiTpo(mipasos-5-in) MmepkanTo-
onrtoBy Kucsiorty 30 (cxema 13).

LikaBo, mo i y BunagKy 1,4-aunitponipasosay 31
peakLis 3 eTUJI-2-MepKanToaleTaToM y IPUCYTHOCTI
eTHJIAaTy HaTpilo TaKOX BiZi0OYBa€THCS 10 MOJIOKEH-
HIO 5 reTepoLMKJly 3 yTBOPeHHSM (4-HiTponipa3oJ-
5-intio)aneraty 32 3 BuxozoM 92% [18] (cxema 14).

Jns TiodyHkuionanisauii 5-dropookcasony 33
[19], wo micTuTh papmakodopHy TPUPTOPOMETUb-

H,N
o Me N _o
\
H N~ S
80%
24 25
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Q
OH
Hs™r° O,N S\)\\

ON  NO, ON  NO,
NaOH
m NeOH_ | o
‘N~ NO, ‘N NO,| NaoH N “~No,
H H
26 27 08
O.N NO, HS 0 O.N NO
Me,SO, ? ? OH 2 2
A\ - = s / -\ (0]
N~ ~No, NaOH N, >~g
N 2 N OH
| |
Me Me
29 30
Cxema 13
Me  NO, e NO,
>/_§ HS P EtONa >/—§\ o
NS ! goH N =g {
,'\102 Et 2 rog H O~gt
31 32
Cxema 14

HYy IpyIy, AKa TaKOX BiZirpae poJib akLenTopa, mno-
Kpallylo4yd PyXJUBicTb aToMa GTOpPY, BUKOPHUCTaHA
peaxuisa 3 MEeTUJIOBUM eCTepOM TIOIVIIKOJIEeBOI KUC-
JgoTH (cxema 15).

1.2. AZIKislyBaHHA reTepuJITioJIiB rajoreHo-
OLTOBUMU KMCJIOTAaMH Ta IX NOXiJAHUMHU

Ha BigMiHy BiJ po3I/IAHYTOI BUllle IPYIIX peak-
1[Il Ha aJIKiJlyBaHHS reTepUJITIONIB rajJoreHoo1To-
BUMH KHCJIOTaMH B 3HAYHO MeHLIIN Mipi BIJIMBa€
THII TETEPOLIUKJIIYHOI CUCTEMH, ITOJIOKeHHST HS-pyHK-
1[ii B LIMKJIi Ta eJIeKTPOHHA NPUPOJa 3aMiCHHUKIB. Y Jii-
TepaTypi HasiBHA I0CTAaTHbO BeJIMKA KiJIbKICTb My6-
JliKkallifl 1[0Jl0 TepeTBOPEeHb TAKOT0 THUIY, B IKUX
BUBYEHI MOXKJIMBOCTI JOCAATHEHHA KPaL0T0 BUXOAY
[[iJIbOBUX NPOJAYKTIB LIJISIXOM MiJI60PY YMOB IpOBe-
JEeHHd peaklil: TUIly aJIKIJIyI04Yoro peareHra, TeM-
nepaTypHOIro pexumy, 4yacy nepebiry peaxiiii, pos-
YUHHUKA TOI0. 30KpeMa, B poJii cepeoBUIIA OYIU
BUKOpHCTaHi sik mosisipHi (JIM®PA, MeOH, EtOH, i-PrOH),
Tak i HenoJisApHi (6eH3eH, TeTparigpodypaH) pos-
YUHHUKH, @ HAUKpAIlUMHU aJIKIJIYIOUUMU areHTaMU
BUSIBUJIMCS XJIOPO- 260 GPOMOOITOBI KHCJIOTHU Ta iX

noxizxi. Hait6inbim epeKTHBHUMU OCHOBAMH B Ta-
KUX [IepeTBOPEHHSX 3apeKOMeH/IyBaJiu cebe Kasito
ripokcu/ Ta Kasito KapOboHaT, a TAKOXK HATPit0 asl-
KoroJsisATH. [Ipu 1boMy pe3y/ibTaTUBHUU Yac nepe-
6iry peakiiii B 3a/1e2kHOCTI Bif] cepe/ioBHIla, TeMIle-
paTypy Ta TUILy TaJOreHy B aJKiJyl04YOMYy areHTi
KoJsinBaBcs Big 0,5 1o 24 rog.

ApTopu [20] nokasaJy, o xiHosiH-8-i1[(imiza-
30J1-2-in1)TiolaueTtaT 37, AKUM POSIBJISIE BUCOKY aK-
THUBHICTb [IPOTH JieKUX [IaTOT€HHUX LITaMiB MiKpo-
opraHismiB, MOXke 6YTH OTPUMaHUH peakIjieo 2-Mmep-
Kanroimiziazosy 35 i3 (xiHosiH-8-i1)-xs10poaneraTom
36, sika nepebirae mpu HarpiBaHHi B 6eH3eHi (cxeMa 16).

Jlns cunresy [(iMmigasos-2-ia)Tio]olrToBoI KUCIOTH
39 BUMKOpHCTaHa peaklisi MepKanTaHy 38 i3 XJ10pooti-
TOBOIO KMCJIOTOIO, iKa nepebirae 3a KIMHaTHOI TeM-
nepatypu B IM®A B npuUCyTHOCTI KaJito TiJJpoKcH-
Jy Bxke 3a 30 XB i IPUBOAUTD /A0 L[iJIbOBOTO MPOAYK-
Ty 39 3 BUxozoM 42% [21] (cxema 17).

JocuTb 106pi pe3ybTaTH MoKa3aJio 3aCTOCyBaH-
HA i€l MeTOAUKY 1y Bunagky 1,3,4-tpuasos-2-Tio-
HiB 40 (cxema 18). BukopucTtaHHs KaJIbLIUHOBaHOI

CF CF
’7&3 + HS Y OM " Y 0
e &
@AO F o M%?Cl:\l O/(O S/\(\
° 73% M
33 34

Cxema 15
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HS/QK * (\/Q
6eHseH, 80°C,

8 rog
CI
36 37
Cxema 16
/J?i§ e OH___KoH Q}/“\/J?i§
HS™ N /A\W/ OMOA o o N
F 20°C, 0,5 ron F
F F
38 39
Cxema 17

COAY SIK OCHOBH [,03BOJINJIO OTpUMaTH (1-deHin-
1,3,4-Tpuazoi-2-in)TioouToBY KUCA0TY 41 3 BUXO-
oM 82% [22].

BrKopHuCTaHHS B TaKOTO POAY peakLiii K po34rH-
HUKa i3onponaHoJy y Bunaaky 1,3,4-tpuasos-2-Tio-
HiB 42 6isbII HiXK ¥ 8 pasiB 36i/b1ye yac nepebiry
peakiiii, mpoTe 3a6e3neyye Aelio 6ibIMNN BUXi/ 11i-
JboBoro npoaykty 43 (85%) [23] (cxema 19).

Bisib1ll pe3y/IbTaTUBHUM BUABUJIOCA BUKOPUCTAH-
Hfl B [JUX IIEPETBOPEHHAX GPOMOOLTOBOI KUCAOTH.
3o0kpeMma, B po6oTi [24] onrcaHo ankisyBaHHS 2-Mep-
KanToiMizgasosy 35 6poMOOITOBOIO KHUCIOTOIO, IKE
€ OJIHi€I0 3 MPOMIXKHHX CTa/[iil B 6ioMiMEeTUYHOMY
CUHTe3i ranTeHiB aHTUTUPEeOiJHOTro Npenapary. Jlis
3abe3nedeHHs1 75%-BOro BUX0OAY Li/IbOBOTO NPOJYK-

N-N

«N\A\S + Cl/\lgOH

Ty 44 peakliito MPOBOAWJIH B TeTparigpodypani npu
KiMHaTHi# TeMnepaTypi Bipoaosx 1 rox (cxema 20).

Takuii miaxia BUSBUBCS eDEKTHBHUM iy CHHTE3]
MOJIIreTeEPOLMKIIYHUX cucTeM 47, 9Ki MiCTATH O/I-
pasy 3 papmakodopHi pparMmeHTH - sApa nipasosy,
nipuuHy Ta iMigasony (cxema 21). 3a ocTaHHIMU
JlaHUMHU [25] nel ksac crnoayk € iHriéitopom P-38
Ta COX-2 KiHa3 | xapaKTepu3yeThCs IpoTU3analb-
HOIO aKTUBHICTIO.

Ha npuknazi 2-mepkanTtoimizfasouiiB 48 BcTaHOB-
JIEHO, 1110 BUKOPUCTAHHA {K aJIKIJIyI04OT0 peareHTy
JU6POOMOLTOBOI KUCJIOTH [J03BOJISIE OTPUMATH 6ic
[(imigazous-2-in)Tio]aneraT 49 3 BuxogoM 75% (cxe-
Ma 22). OcTaHHil 3apeKoMeH/1yBaB cebe 1K epeKTUB-
Hu#t S,N-sirang tuny (CH,), (SAz),, Akuil 3HaUIOB

Na,CO, N—
\
OMOA N gﬁ\g

<

OH

/b

40 41
Cxema 18
0N H 0
N-N OH /«7 N-N
R SRR Girrore &NJ ) ~¢°
N o) 4 ropn OH
R R
42 43
R=H, Mg, Et Ph
Cxema 19
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N
HS/Q,} + BrWOH
H

O
35
Cxema 20
Cl
+ 43\)\‘\//
N
H
45 46
Cxema 21
N Br
/N OH
sl T T
| r 0
48
Cxema 22

3aCTOCYBaHHA B CUHTE3i 0JIOBOBMICHUX KOOPAWHA-
LiHHUX COJIYK - eQeKTUBHUX KaTasli3aTopiB Ta cTa-
6isizaTopiB pi3HOro posy XiMiuHUX TepeTBOPeHb [26].
3a HeoOXi{HOCT 36epeKeHHST eCTEPHOI TPYIH IPU
aJIKIJIyBaHHI B YMOBax OCHOBHOI'O KaTaJ/li3y 3py4HUM
€ BUKOPUCTAHHA fIK OCHOB OpPraHiYHUX aMiHiB. 30-
KpeMa, METUJIOBUM ecTep iMifa30.1is-2-TiooLTOBOI
kucaoTu 50 6yB oTpUMaHUii 3 BUXojioM 75% [27-29]
B pe3y/bTaTi B3aEMO/ii MeTHU6poOMoaleTary i3 2-
MepKanToiMiziazosioM 35 BriposioRxk 1 rof (cxema 23).
AnasoriuHa peakijisg MepkanTonoxigHoi 51 i3
6pomMoecTepoM 32 6y/1a BUKOPHUCTaHA /1Sl CUHTE3Y
NepCrIeKTUBHUX CUHTOHIB Ta NOTEHLIMHUX TPOTHU-
rpUOKOBUX CIOJYK - TOPOBMICHUX MOXiJHUX 3-Hi-
Tpoimiznazony 53 [30] (cxema 24).
3acTocyBaHHs y BUNIQJIKY 5-MepKalToIipasoy
54 B poJii 0CHOBM Kap60oHATYy KaJlilo BUMarae 36i/b-
IIeHHs yacy nepebiry npouecy fo 16 roa i npuso-
JIUTh 10 69%-Boro BuxoAy crosyky 55 [31] (cxema 25).
PasoMm 3 THhM, He3BaXKal04U Ha BiJTHOCHO HU3bKI
BUXO/H, BUKOPUCTAHHA KaJlilo KapOOHATYy SIK OCHO-

NaH 0 N
N o\
V/\S/QN_)
HO H
44
1 roa, 70° C%
1%
Na 0___O
NaOH 1 N
7\
T EtOH ()\ S/L,:)
12 rog, | 75% |
20°C

49

BU B cepepoBuili JM®A 6ys0 3 ycnixoM BUKOPHUC-
TaHO JJI51 OJlep>KaHHs HU3KU N1epClIeKTUBHUX MOXiJ-
Hux nipasonay 57 [32, 33] (cxema 26), Tiazosny 59
[34, 35] (cxema 27) Ta Tpuazony 61 [32] (cxema 28).
3aMiHa B peakuigx Takoro tuny JM®A Ha are-
TOH, He3Ba)Kal4M Ha 36i/blIeHHs Yacy ix nepebi-
ry Big 15 1o 24 roj, no3BoJinia i3 1-MeTu-2-Mmep-
kanTto-1,3,4-Tpuasosy 62 3 106pUMH BUXOAAMU OT-
puMaTu eTus0BUH ectep (1-metui-1,3,4-Tpuaszol-
2-in)TioonToBoi kucsiotu 63 [36, 37] (cxema 29).
[IpoTe BXe y BUNAJIKy CKJIaJHILIIOI GireTepoIUK-
JIIYHOI cucTeMHr 64 BUXiJ L[iJIbOBOTO NPOAYKTY pe-
akuii 65 3HmkyeTbes 10 48% [38] (cxema 30).
3a3HayeHUH NijxiJi 6YB BUKOPUCTAHUN Y TPU-
CTalilHOMY CUHTe3i NoxiHUX Tprasoay 68 - nomne-
peJHUKIB HOBOrO IIOKOJIIHHA [IpenapariB 3 MPOKMM
BaHHAM 2,4-purigpo-3H-1,2,4- TpI/IaBOJI 3- TlOHy 66
NOXiITHUMH 6POMOOLITOBOI KUCJIOTH OYJIN OTPUMaHi
noxizHi [(4H-1,2,4-Tpua3o1-3-i1)Tio] oL TOBOI KUCJIOTH
67, 5IKi B 1oJja/1bILIOMY GYJTU IIEpeTBOPEHI Ha CIIOIyKHY 68.

(i-Pr)2NH

N
;o\ O.
HS/QN_> + Br [ Me

35
Cxema 23

Tr®, 1 rog, 20°C

o) N
Pt
Me~© H

50

11
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NO, Br (H-Bu),P
1 o e
SH IOM®A, 1 roa, 20°C
O O

Cxema 24

) \ M Me
] O~
Nq>\SH Et/o% © K,CO, N@Meﬁ Et
O

+
“l ] I BT IMoA, 16 rog, 20°C N
54 55
Cxema 25
/ O. /i O~p(.
gy se e koo, o L OBt
ol o [IM®A, 20°C N 0
49 %
Me Me
56 57
Cxema 26
Ar
S oo I
Et— /i
s g R /Y B voa 2)7/\8/43 R
96-97 %
58 59
R=H, OMe, Ar = 4MeC¢H,, 4MeOC¢H,
Cxema 27
N N O-
1\ O. 4 \ Bu-t
N\N T Br/\[( Bu-t K,CO N\N s/\«
o) OM®A, 20°C O
Cl Cl
100 %
Me Me
60 61
Cxema 28
B K,CO, N-
N-N O-
/A Et
QN)\SH /Y B aeron, (P~
| 15-24 rog | O
Me Me 85%

62 63
Cxema 29

12



>KypHan opraHivHoi Ta chapmaueBTuyHoI Ximii. — 2016. — T. 14, Bun. 3 (55)

ISSN 2308-8303

-N

HN/4 )§S B/W RHN S/\‘( Br/4N>\S/\\(

,D,M(DA

0]
CuBrz, KNQ, ! I

6
R= H,alkyl
Cxema 30
N-N
HN/< )§S Br RHN/4 )\S/\« Br/Q »\S/\\g
CuBrz, KNO,
r ,EI,MCDA
66
R=H,alkyl
Cxema 31

Y neskyx BUINa/iKax Jelo Kpalli pe3ysbTaTh Mo-
»KyTb OYTH OTPUMaHi IpU BUKOPHUCTAHHI B poJii oc-
HOBU eTWJIaTy HaTpito. 30KpeMa, caMe TaKUH BapiaHT
JI03BOJIUB OTPUMATH eTUI0BUH ecTep (4-deHin-4H-
[1,2,4]Tpuazon-3-incynbdania)onToBoi KUCJIOTH 69
3 BUX0/I0M 66% [40] (cxema 32).

[Ipu ofep>kanHi iHribiTopa 6iocuHTE3y NypUHIB
71 [41] 3peasiizoBaHO iHILY CXeMy, sIKa MOJISTAE Y

HarpiBaHHi B MeTaHOJIi aMoHiHHOi coui 4(5)-Mep-
KanTo-5(4)-HiTpoiMizaszony 70 3 METUJI0BUM ecTe-
poM 6pPOMOOLITOBOI KMCJIOTH i [J03BOJISIE OTPUMATH
MeTWI10BUM ectep [(imMifgazos-4(5)-in)tio]orrToBoi Kuc-
jgotu 71 (cxema 33).

JlocuThb nepcrneKTUBHO MoAudikalieo 11boro
nepeTBOPEHHS € BUKOPUCTAHHS KpeMHiMopraHiyHoi
noxijiHoi retepouukJiyHoro tiosy 72 [31, 33] (cxe-

H
EtONa N-N
-N ') O-
~ /T \ Et
/)QS By B TEoR - L g
e 17 ron 0]
69
Cxema 32
O
— + S}Q
Nl NH, o MeOH Me
7\ + Br ~
H "Me
70 71
Cxema 33
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e e
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Cxema 34
O Me o
FJOMWN\Rz RO Me 1)MeOH  Me  SHet
75 < 2) MeONa _
NaOH Het-S 'N 3)CRCOH  pyn. o
+ HN o |
85.95% R 1 rog, 0-5°C R
Het—SH
74 76 77
N Y
\
R'= Me, Et; R?= CONH,, CONHPh, COOMe; Het = N)\ , 4N)\
|
I\I/Ie Me
Cxema 35

Ma 34), 1110 /103BOJINJIO CKOPOTHUTH 4ac Iepebiry pe-
akuil 1o 30 xB i NiABUIIUTH BUXIiJ, I[iJIbOBOTO MPO-
aykty 73 no 84%.

1.3. [IpueaHaHHS TioJIiB 0 KpaTHUX 3B’ S3KiB,
AKTUBOBAHUX eJIEKTPOHOAKLLeNTOPHUMM yIrpyno-
BaHHSAMU

Peakuisi rerepuiitiosiB 74 i3 HeHaCUYEHUMH CIIO-
JiyKaMH, pYHKIIOHA/Ti30BAaHUMU KApOOKCUIBLHOIO TPy-
noto 75, € nepcrneKTUBHUM HalPSIMKOM OTPHUMaHH:A
NOXiJTHUX reTepHUJITIOOLTOBUX KUCJIOT 76, AKi 3aB-
JSKU J0/1aTKOBIM QYHKLII MOXKYTb 6YTH BUKOPHUCTA-
Hi B cuHTe3i 6ireTepoyukaiyHux cynbdiaiB 77 [42]
(cxema 35).

AnasoriyHu# migxig 6yB 3acCTOCOBaHHUM aBTOpa-
MU npanb [42-45] naa onepkaHHS HU3KW MOHO3a-
MillleHUX MOXiJHUX a30JIi/ITiIOOLTOBUX KUCJIOT.

B po6oTi [44] onucaHo npenapaTUBHO 3pyYHUM
MeTO/i O/lep>KaHHsI MOHO3aMillleHUX MoXigHuX [ (imi-
Jla3oJ1-2-in)Tio]- Ta [(TeTpa3os-5-i1) Tio] oI TOBUX KUC-
JIOT 79, aKUH NoJiSITa€E y S-BiHiJIlOBaHHI MepKamnTo-
BMiCHUX a30J1iB 74 ecTepaMHu alleTHJIeHJUKapOOHO-
BOI KMCJIOTH 78 y XJIOpDUCTOMY MeTUJIEHI B IPUCYT-
HOCTI mipuiNHy SIK KaTaJizaTopa (cxeMa 36). Peak-
11isl € CTEpe0CceIeKTUBHOIO | IPUBOAUTD /10 YTBOPEH-
HA Tisibku E-i3omepa.

3’sicoBaHo, 1110 Ha Mepebir B3aEMO/Iil TAKOTO TUITY
CyTTEBO BIJINBAIOTb YMOBH iX IpOBe/IeHHS1, 30KpeMa
npupoia po3dynuHHUKA. Tak, fumMmeTua-2-{[4-(amino-
Kap6oHoTioHN)-1,2,3-Tpraso.-5-in]Tio}6yT-2-eHaioat
82, AK1i € NPOMIXKHUM NPOAYKTOM Y CUHTE3i KOH-
JIeHCOBAaHUX 6ireTepoLUKIIYHUX CUCTEM 3 BUpaXKe-
HOI0 papMakoPpOPHOIO aKTUBHICTIO [43], MOXe Oy TH

o 5 B OR
- o) H
Het—SH + p—X " - —
RO OR GC,H.LCI,, 2ron Het—S o
OR g0
74 78 79

RN
R =Me, Et, Bu; Het= . N
H

Cxema 36
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OTPUMaHHUM 3 BifjIOBiAHOrO MepKanToTpuasoay 80
i ecTepy aneTuIeHAMKapOOHOBOI KUCJ0TH 81 B Me-
TaHoJi Jinie 3 BUxozoM 43% (cxema 37).

Jlns cunTesy pochopoBMicHuX [(iMimasos-2-in)
Tio]ouToBUX KHCAOT 83 3anMponoHOBaHA OJHOCTA-
JlifiHa B3aEMO/Iis1 2-MepKanToiMizazosy 35 i3 ecrepa-
MU aleTUJIeHJMKapOOHOBOI KUCJA0TH 78 B eTUallE-
TaTi B npucyTHOCTI TpudeHinidpocdiny [45] (cxema 38).

1.4. TeTepouMKIi3aLis MOXiJHUX TioaLeTaMiay
Ta TiOOITOBUX KHUCJIOT

Taku#t niaxiz 10 CHHTE3y a30/10BMiCHUX MOXiJ-
HUX TiOOITOBOI KUCJIOTH MEHII JIOCTiPKEHUH B CUITY
GaraTocTa/lilHOCTi OTpUMaHHs 6a30BUX reTepodPyHK-
[ioHaJbHUX cucTeM. [IpoTe B psZi BUNaJKiB BiH €
6isbIl epeKTUBHUM, HiXK KJIaCU4HI MiIX011. 30KpeMa,
aBTopaMu [46] 6yB 3alpONIOHOBAHUIN METOJ, CUHTE3y
3amimenux 4(5)-cysnbdanin-1H-imigazonis 87 Tpu-
KOMIIOHEHTHOIO reTePOIMKJIi3alli€lo JOCTYHUX apo-
MaTHUYHUX a/IbJerifiB 84, 2-okcoTioaneTamiay 85 ta
O6poMoKeTOHIB 86. PeakIiisi BiiOyBaeTbCs B IPUCYT-

2
Ao+ Sm - m R MeCOONH,
o

86

HOCTI aneTaTy aMOHil0 B YyMOBaX MiKpOXBUJIbOBOI
akTHUBalii (cxema 39).

151 oTpUMaHHA Nipa30JI0BMiCHUX TiOOLTOBUX
KUCI0T 90, SIKi € NPOMIXKHUMHU CIIOJIYKaMU B CUHTE3I
inri6iTopis IlI-ro KoMmIEKCY AUXaJbHOIO JIAHIIIOTA
MIiTOXOHAPIN [47], BUKOPUCTAHO B3aEMO/iI0 €TUJI-
6poMomnipyBaTy 88 i3 eTusTiOaneTaTOM y NPUCYT-
HOCTi luMeTUIaneTa o JuMetundopmamigy (AMA
AM®A), ssxa npuBoAUTH [0 eHaMiHy 89. OcTaHHiN
pearye i3 riipox/J10puioM ripasuHy 3 yTBOPEHHAM
eTHUJIOBOTO ecTepy 4-eTOKCMKapOOHiIMeTUICYIbGa-
Hisl-2 H-nipa3oJ1-3-Kap6oHOoBOI KUCI0TU 90, BHY TPILLIHBO-
MoOJIeKYyJsIpHA LUKJi3allig AKOro mij iero mpem-
O6yTUIaTy KaJlilo B TeTparijpodypaHi fae TieHomi-
pazos 91 (cxeMma 40).

3a3HayeHa cxeMa O6y/1a BUKOPUCTaHa i B CUHTe3i
O0KCa30JI0BMiCHOI TioOIITOBOI KUCJIOTH 94, sIKa BUSIB-
JISIE aKTUBHICTh NpoTHU wTtaMiB BLJI-1 aukoro tuny
[32]. CuHTe3 11iZ1bOBOTO NPOAYKTY 3/1iiCHIOBABCS
IIJIAXOM IIepeTBOPEHHA KeTOHY 92 Ha BiANIOBIAHUHA

3
sz

N\
Ar/<N
H

87 78%

Ar =4-FGH,, 4-MeOCH,, 4-NO,CsH,; R = OH, Ome, Oet, NH;,

Cxema 39
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ectep 93, AKHUU B pe3y/IbTATi CeJIEKTUBHOT'O GPOMY-
BaHHS | HACTYyNMHOI reTeponyKJisanii 6yB nepeTso-
peHui Ha okcasou 94 i3 BuxogoM 97% (cxema 41).

1.5. dyHKIioHa/Ti3a1is a30J1iB, IKi B2Ke MiCTATb
dparmeHT TiooLTOBOI KUC/IOTH

[lle ofHKUM MiJIX0A0M [0 CUHTE3y PYHKIIiOHAJIb-
HUX MOXiTHUX a30JIITIOONTOBUX KUCJIOT € MoArdika-
it PyHKILIOHAbHUX TPy MOXiTHUX a30J1iB, IKi BXKe
MiCTATb dparMeHT TioouTOBOI KUCAOTH. Llelt cnoci6
BUKOPHUCTOBYETHCS Y OIbIIOCTI BUNA/KIB AJis pea-
Jli3anii oOcCHOBHOI cTpaTerii cMHTe3y NoTeHIlilHO 6io-
JIOTIYHO aKTUBHUX CIIOJIYK — IIOEAHAHHA LeKIJIbKOX
dapmakopopHUX GparMeHTiB B OHIN MoJIeKYIIi.

O
Sron
S

N Me_ _Ar’
4&40 g

ll\l O

Ar’

10 95

Y 1poMy KOHTeKCTi aBTopaMu [48] 3anponoHo-
BaHO METO/| CUHTE3Y MOXiAHUX iMiZla30s1y 96, 1110 Mic-
TATb 3aJIMIIOK TiOIVIIKOJIEBOI KUCJIOTU Ta MPOII-2-eH-
1-0Hy SIK CIIOJIYK 3 IOTEHIiHHO aHTUOKCUAAHTHOIO,
AHTUMIKPOOHOIO Ta TPOTUTPHOKOBOIO aKTHUBHICTIO.
Tak, kongeHcariemw [(1-apui-5-dbopminimigasosn-4-
in)Tio]onToBUx KKcaoT 10 i3 apUIMeTUIKETOHAMHU
95 B KUILITUOMY eTaHoJIi B pucyTHOCTI 20%-Horo
PO34MHY HaTpilo TiApokcuay 3 Buxogamu 68-78% ot-
puMaHi [5-(3-okco-1-nmponenin)-1H-imMigazon-4-i1]tio-
OLITOBI KUCJIOTHU 96 (cxeMa 42).

J1s1 oTpUMaHHSA ri6pUAHUX CUCTEM i3 iMi1a30J1b-
HUM Ta Tia30JIiJMUHOBUM LIMKJIOM SIK 00'EKTIB i3 1o-

96

Ar1 = Ph, 4"FCGH4, 4-MeC5H4, 1'C10 H7,
Ar? =3-CIC¢H,, 4-FCgH,, 4-CICqH,, 4MeCgH,, 4-MeOCgH,

Cxema 42
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TEeHLIMHOI0 TiNor/IiKeMiYHO0 aKTUBHICTIO po3pobJie-
Ha IpenapaTUBHO 3py4yHa OAHOCTa/jikHa cxeMa [49],
sika 6a3yeThCs Ha CTPYKTYpHiK Mogudikauii (5-¢op-
Min-1H-imigazon-4-in)tioonroBux kucaot 10. [Toka-
3aHo, 10 NpH IX HarpiBaHHI 3 2-Tiokco-1,3-Tiazoui-
JUH-4-0HOM (poZjlaHiHOM) BIIPO/IOBK 2 I'0J1 B KUILJIS-
YOMY eTaHOJ1i B IPUCYTHOCTI KaTaJlITUYHUX KIJIBKOC-
Tel ninepujyHy yTBoproooThes BignosigHi ({5-[(4-
OKCO-2-Tiokco-1,3-Tia3oniguH-5-inigeH)metnn]-1H-
imizazos-4-in}rio)oyToBi KUcA0TH 97 3 BUXOAAMU
66-78% (cxema 43).

3 MeTo10 13aiHy HOBUX 6i0aKTUBHUX CUCTEM JIJISI
JLOCJTi/KEeHHS TIPOTUTYOEPKY/IbO3HOI aKTUBHOCT] BH-
KopucTaHa [50, 51] npenapaTUBHO 3py4YHa CXeMa, siKa
I'PYHTYETbCA Ha Moaudikauii [(1-apui-5-popmimimi-
Jasosi-4-i1)TioJouToBux KucjaoT 10 i3oHiKOTHHOTII-
Pa30HHUM Ta TioceMikap6a30HHUM PpparMeHTaMH.
[Ipu ix HarpiBaHHI 3 riipa3auOM i30HIKOTUHOBOI KUC-
JIOTU abo TioceMikap6a3u/I0M B OLITOBIM KUCIOTI yT-
BOPIOIOTHCA BiZIIOBIIHO i30HIKOTHMHOTrIApasuan 98 ta
TioceMikap6a3oHu 99 3 Buxoaamu 75-85% (cxema 44).

JlJis cMHTe3y HOBUX NMOTEHIIMHO 6i0aKTUBHUX bi-
reTepOLMK/IIYHUX CIIONYK, B AKUX iMiZ1a30/1bHI Ta Tia-
30JIIHOBI LIMKJIY € eJleMeHTaMU riipa3oHOBOI CUCTe-
MU, aBTOpaMHu [51] po3pobiieHui niaxia, skuii 6a3y-

€TbCSl HA BUKOPUCTAHHI peakLiil UKJI0KOHAeH calii
TioceMikap6a30HiB 99 i3 esiekTpodibHUMU peareH-
Tamu (cxema 45). 30kpeMa, ix B3aEMOZisi 3 MOHOXJIOPO-
OLTOBOI KHCJIOTOIO B CepPeOBUILL KUIIJIAYO0I OLITOBOI
KHCJIOTH BIPOJIOBXK 2 roJi MpUBOAUTH 10 (1,3-Tiazou1-
2-im)rigpasoniB [(1-apui-5-popminimigazosn-4-ia)Tio]
onrToBux kucaoT 100 3 Buxogamu 65-72%. [lnis ogep-
>KaHH4 CII0JIYK i3 4-Tia3o1iz0H0BUM nukaoM 101, aki
MiCTSITh 3a/JIMIIOK OIL[TOBOI KMCJIOTH B MOJIOKEHHI 5,
B poJii e1eKTpodiJibHOTO peareHTy 6yB BUKOPUCTA-
HUU MaJsIeiIHOBUU aHTiApU/.

Pe3ysibTaTu aHasi3y JiTepaTypHUX axepe [52,
53] 3acBiguy0Th 0C06/IMBY 3alliKaBJIEHICTb JJOCTi/I-
HUKIB Y pO3IIUPEHH] clieKTpa 6i0aKTUBHUX MOXiJI-
HUX iMiZ]a30J1y, CKpUHIHTOBi# OLiHIIi X GioJIOriYHUX
BJIACTUBOCTEM, BCTAaHOBJIEHHI 3B’I3Ky «CTPYKTypa-
AKTUBHICTB» Ta MexaHi3My Ail. locTaTHbO IIHUPOKI
MOXKJIMBOCTI XiMiuHOi Moaudikanii iMmigazonbHOro
I[MKJIy CTBOPIOIOTh Baromi nepeayMmoBH AJisl AU3AUHY
HOBUX IOTEHI[IHHUX JIIKapChKUX 3aC00iB. 3 11i€t0 Me-
TOI CUHTe30BaHi noxizaHi [(imMigaszos-4-in)Tio]onTo-
BUX KHUCJIOT 3 aMiHOMeTUJIbHUMU 3aMiCHMKaMHU. JlJis
ix ofgep>kaHHS 3anponoHoBaHUM [54] ebeKTUBHUN
O/IHOpPEaKTOPHUN MEeTO/I, IKUH I'PYHTYETLCSA Ha Me-
peTBOpeHHsIX 3a y4acTio [(1-apui-5-popminimigazo-

'c N =
2 AR/ N—
o) HN-HN 4N 7 H \ N
|
OH Ar 98
N O
N Sf S
N
A
' NH,NHC(S)NH, (\ N~\" "NH,
|
Ar
99

Ar =Ph, 2-MeC¢H,, 3-MeCgH,, 4-FCgH,, 4-CICeH,4, 4-MeCgH,4, 1-C1oH7

Cxema 44
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4-in)TioJouToBux KucaoT 10. 3HalieHO, 1110 OCTaHHI
IpU B3a€EMOJII 3 NepBUHHUMHU aMiHaMu 102 B KUII-
JIAYOMY eTaHOJIi [VIaZIKO IepeTBOPIOIOThLCA Ha iIMiHU
103, aKi 6e3 BUAiJIEeHHS Ta J04aTKOBOI OYHCTKH Ji€l0
HaTpito 6oporigpuy BigHOBOBAIKCH A0 {[5-(ankin
(apus)aminomeTun)-1-apus-1H-imigazon-4-in]tio}
ouToBUX KUCIOT 104 i3 Buxogamu 72-80% (cxema 46).

Juia nomyky ¢papMaKo/IOTiYHO aKTHBHUX Pevo-
BUH cepeJi IOXiJJHUX 5-TiapokcuMeTuaPpyHKIioHaTi-
30BaHUX iMi/]a30J1iB 3aIpOIIOHOBAHUM NpenapaTUBHO
3py4yHUM BapiaHT cuHTe3y [(5-rizpokcumeTu-1H-
imimazos-4-in)Tio]ouroBux Kucaot 105. /s oxep-

»KaHH# oCTaHHiX [(1-apua-5-popminimigazosn-4-in)
TioJouToBi KMcaoTH 10 BiHOBJIIOBa/IU GOpoTipU-
JIOM HaTpil0 y BOLHOMY PO34HMHI B IPUCYTHOCTI HAT-
pito rigpokcuay [55] (cxema 47).

2. BiosioriyHa aKTUBHICTb a30/I/ITIOOLITOBUX KUCJIOT

2.1. AHTHOKCHJAHTHA aKTUBHICTHb

[Tonaz 20 pokiB ToMy y 3anopi3sbKOMYy Jiep>KaB-
HOMY MeJJUYHOMY YHiBepCUTeTI MiJ KepiBHULTBOM
npodecopa [.A.Masypa 6y/10 CHHTE€30BaHO BiTUM3HS-
HUH JIIKapCbKHUH Npenapar i3 MIUPOKUM CIIEKTPOM
Jii - Tiorpuasostin 106 (cxema 48).

_COH S§~/COJ4
S
N NaBH, N {
I\ /
QN CHO NaOH <I|\l L
|
Ar Ar
10 105

Ar = Ph, 4-CICsH,, 2MeGH,4, 3MeCsH,, 4-MeCgH,, 1-CioH;

Cxema 47
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Horo papMakosoriyHuii epeKT 3yMOB/IEHH aHTH-
OKCUJAHTHHUMHU, NPOTUilIEMIYHUMH, MEMOPaHOCTa-
6i1i3yt04MMH, aHTUAPUTMIUHUMHU, TPOTU3aNaTbHUMH,
NPOTUBIPYCHUMH Ta IMyHOMOAY/II0I0YMMU BJIACTH-
BoCTSIMU. TioTpUa3oJIiH € KJIaCUYHHUM aHTHOKCUJaH-
ToM, epeKT SIKOTo MOB’si3aHUH i3 HAasiBHICTIO B MioT0
CTPYKTYpi cynbdisHOI rpyny, ika 3a6e31ne4yye BUCO-
Ki BiJHOBJIIOI04i BJ1aCTUBOCTI. OKpiM L[bOTO, HASIB-
HICTb 3aJIMLIKY OLITOBOI KUCJIOTH B POJIi 3aMiCHUKA,
3B’s1I3aHOrO i3 aTOMOM cy/bdypy B MI'SITOMY MOJIO-
>KeHHI, 3yMOBJIIOE NIPOTHUIilIEMIYHI BJIaCTUBOCTI IIpe-
napary [56-58]. [lisHime B IbOMY X YHiBepCHUTETI
CHHTE30BaHO HOBY CHOJYKY - 3-MeTuWJa-1,2,4-Tpu-
azoJtisi-5-tioanerat nisuHio 107 («AHriosin»), iKa
MIiCTUTb CTPYKTYpPHi GparMeHTH TioTpual3oJiiHy Ta
L-nizuny [59]. Y nocaigpxeHnsx in vitro Ta in vivo npo-
JIeMOHCTPOBAHO 3/IaTHICTb AHTIOJIIHY IPOSABJIATH aHTH-
OKCU/IAHTHY, EHEPTOTPOIIHY, MiTOPOTEKTHUBHY, EH/I0-
TeJI0TPOIHY, IPOTHUIIIEMIYHY, KApAIONIPOTEKTOPHY,
HeHUpONpPOTEKTOPHY Ta NPOTU3alNalbHY aKTUBHICTb
[60, 61].

BuBYEHHIO aHTHOKCU/IAHTHUX BJIACTUBOCTEN I10-
xigHux iMmizazony npucssiyeHi pobotu [7, 48, 51, 54,
55], npeAMeTOM JOCTIXKEHHS SIKUX CTaIU QYHKLi0-
HasbHi noxigHi [(1-apuu-5-dopminimMigazon-4-in)
TioJouToBux KucaoT 10,96-101, 104-105. B excne-
pUMeEHTaX in vitro BCi AOCIIIKyBaHIi CIIOJIyKH B Jiamna-
30Hi koHIeHTpanii 10-103 Mosb//1 TPUTHIYYIOTH
Fe**-ackop6aTiHiykoBaHe BiJIbHOpa/JUKaJbHE OKHC-
HeHH4 qinigiB (BPOJT). 3rigHo 3 oTpuMaHUMU pe3yiib-
TaTamMu B paAy [(1l-apun-5-dopwminimigazon-4-in)
Tio]louToBUX KUCA0T 10 B eKciepuMeHTax in vitro
B ZIJAaHOMY /Jiianla30Hi KOHLIeHTpaL il HasgBHI OKpeMi
CIOJIYKH, sIKi € epeKTUBHIIINMH aHTUOKCHAAHTaMHU
MOPIBHAHO 3 TIOTPUA30JIIHOM.
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Cxema 49
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2.2.TinomtikeMiyHa aKTMBHICTb

ExcrniepuMeHTa/IbHe AocaimkeHHs [49] rinori-
keMiuHoi fii {5-[(1,3-Tia3oaiauu-5-1i1eH)MeTH|iMi-
1a30J/1-4-1J1}TiOOLTOBUX KHUCJAOT 97 MoKasaJo, 110 ce-
pel HUX € CIOJIYKH, SIKi 3HUXKYIOTh KOHLeHTpallito
[JIIOKO3U B KpOBi Mullelt ebeKTUBHIllle, HiXK BiloMUI
aHTHU/iabeTUYHUH NIpenaparT mioraiTa3oH. 30KpeMa,
({1-5 (3-meTundenin)-5-[(4-okco-2-tiokco-1,3-Tia-
30J1iAUH-5-in1igeH)-mMeTun]-1H-imizgazou-4-in}Tio)
OLITOBA KUCJIOTA B 1031 1 MI'/KI 3HAa4UHO NepeBepILye
Jiro mioryiTazoHy B fo3ax 1 Ta 10 Mr/Kr. 3HMKeHHS
KOHIleHTpalii IVIIOKO3U B KPOBi MUILEN Mic/s1 BBe-
JIEHHSI XapaKTePH3ye JOCUTh IIBU/IKE HACTAHHS ePeKTy
i ioro TpuBasicTh. Tak, yepes 3 roJ; piBeHb I/IIOKO3HU
3HMKYBaBCs B cepeIHboMy Ha 26,3%, yepe3 5 rof -
Ha 35%, i 1el edbeKT TpUBaB BIPOJOBK 8 rof i J0B-
1ie, B TOM 4ac K MioryiTa3oH YMHUB 3HAYHO MEH-
MU BIJIMB Ha piBeHb IJIIOKO3W B KPOBi MullleH, a
TPUBAJICTb KOro Ail 6y/a KOPOTILOIO.

Y po6oTi [62] BUBUEHO ps/J CIOJYK, SIKi € aKTH-
BaTOpaMH IVIIOKOKiHA3Y, i, 1K HaCJIOK, 3HUKYIOTb
piBeHb IVIIOKO3U Y KpOBi. BU3HaueHa WIBUKICTh aK-
THBaLlil IIIoKoKiHasu (y %) as (S)-2-{[2-(5-6pomo-
1’-(MeTokcukap6oHis)cnipo[iHzoin-3,3"-nipoaiguH]-
1-i1kap60oKCcaMiio) TpUa30.1-5-i/1] Tio}oITOBOI KUC/IOTU
108, sixa ckJana 451 npu KoHLeHTpaLii BUTPO6OBY-
BaHOI CroJIiyK1 1 MKMOJIb/J1 32 YMOBH KOHLeHTpaLii
IJII0K03H 2,5 MMoJib/J1 (cxeMa 49).

Bigomo, o {2-[3-nuknorekcui-3-{mparc-4-npom-
OKCUITMKJIOTEeKCHJ) ypeigo]Tiazon-5-incynbdoHin}
onToBa KMcsoTa 109 TakoX € aKTUBATOPOM IVIIOKOKi-
Hasu [63]. Y naTeHTi [64] onrcaHO BUKOPUCTAHHS LIi€l
K CITOJIYKHU B KOMGiHalii 3 MeTGOpMiHOM A1 6ibIl
edeKTUBHOTO JIiIKyBaHHS LIyKPOBOTO AiabeTy, 110 NpU-
BOJVTD [10 3HU>KEeHH PIBHA IVIIOKO3U B KPOBI, I1i/iBU-
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X
R =4-nipngun, 2-pypun;

R' = Ph, 2-MeOCgH4; X = CH,, O
Cxema 50

0
R/LN)\S/\g_
|

R’ 110

LIeHHS Yy TJIUBOCTI J10 iHCY/iHY, 361/1b1IeHHSA eDeKTY
dochopuoBaHHSA IIIOKO3U Ta MiJIBUILLEHHS Tepa-
MeBTUYHOI epeKTUBHOCTI MeTdOpPMiHY.

BuBYeHHIO rinornikeMiyHUX BJIaCTUBOCTEH I0-
XiIHUX TpHUa30J/1y IpHCcBsAYeHa poboTa [65], mpeame-
TOM JI0CJIi/[PKEHHS sIKO1 cTasiy coJii [2-(5-reTepus-4-
apwi-1,2,4-tpuaso-3-ia)tio]ornroBoi kucaotu 110,
AKI 3HWKYIOTb piBeHb IVIIOKO3Y B KPOBI IpHA MoJe-
JIIDBaHHI iyKpoBoro giabety 1 Tuny (cxema 50).

2.3. AHTUMiIKpPOGHA, NPOTUTrPUGKOBA Ta MPO-
TUTYOEepPKY/IbO3HAa aKTUBHICTh

BUBYEHHIO0 aHTUMIKpPOOHOI Ta MPOTUTPUOKOBOI
aKTHUBHOCTI QYHKIiOHAIbHUX NOXiIHUX [(iMifa301-
4-in)Tio]oTOBUX KUCIAOT NpUCBSYEHA cepisd my6.i-
Kali#t [48, 51, 55]. 3a pe3sy/ibTaTaMu A0CAiKEHHS
6akTepuUAHOI Ta QYHTiILIMAHOT aKTUBHOCTI BCTa-
HOBJIEHO, 10 noxifHi [(iMiga3ou-4-in)Tio]onTOBUX
KUC0T 96,99-101, 105 4uHATH NOMipHY 6ioJIoTiuHY
Ji10 Ha TeCT-KYJIbTypHU Pi3HUX BU/IB i poAiB rpamMno-
3UTHUBHUX | rpaMHeraTUBHUX 6aKTepiil Ta rpubis.
Ha3sBaHi pe40BHMHU NPUTHIYYIOTh PO3BUTOK BereTa-
TUBHUX $OPM MiKpOOpraHiaMiB y KOHIIeHTpaLifix
15,60-1000 mMkr/mJ. Jloc/iiHUKaMX BCTaHOBJIEHA
BHCOKa Yy T/IUBICTb MiKpOOPraHi3MiB [0 LOCIIIXKY-
BaHUX CIOJIYK 3 Tpynu [5-(3-okco-1-nponeHin)-
1H-imigasoun-4-in]tioonroBux kucjaor 96 (MbcK =
15,60 MKr/mJ1), B TOH 4ac K Kpally NpOTUTPUOKO-
BY aKTUBHICTb nposiBuJM [(5-rizpokcumeTtun-1H-
imifgazosi-4-in)TioJouTtoBi kucaotu 105 (MPcK =

31,25 Mkr/ma).
OH
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Cxema 51
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Cepen noxigHuX [ (iMizga30s1-4-i1)Tio]oTOBHUX KUC-
JIOT 3Hal/IeH] TaKo>X peYOBHUHU 3 TPOTUTYOEPKYIbO3-
HOI0 aKTUBHicTI0. 30KpeMa, aBTopamu [50] mocifa-
»KeHa NPOTUTYyOepKy/abo3Ha Aid ({1-apui-5-[(i3oHi-
KOTHUHOLITi/Ipa3oHo)MeTu]-1H-iMizazo1-4-i1}Tio)
OLTOBUX KUCJIOT 98. PesysnbraTu gociaigxKeHHs 3a-
cBigumay, o octaHHi B KoHueHTparlii 0,05 Mkr/mu
BUSIBJISIIOTh BUCOKY iHTi0YH04y aKTUBHICTb 1O Bij-
HOIIEHHIO J10 TaMiB M. tuberculosis, BUAiIEHUX BiJ
BIIepIIIe JIiarHOCTOBaHUX XBOPHUX Ha TYOepKyJIbo3 Jie-
reHb, 1Ka JIell0 MepeBULIYE Jil0 IPOTUTYOEPKYIbO3-
HOTO IIpernapary i30Hiasuay.

Pe3ynbTaToM MOIIYKYy HOBUX aHTUMIKPOOGHUX 3a-
co6iB cepep noxigHux [(imMigazos-2-i1)Tio]ouTOBUX
KHCJIOT CTaB CUHTE3 XiHoJ/iHOBOTO ecTepy 37, IKUU
N0Ka3aB 3HAYHO BUILY, NOPiBHAHO 3 TETPALUKJIIHOM,
aHTUOaKTepiaJlbHy aKTUBHICTb Bi/IHOCHO NaTOTeH-
HUX IITaMiB Escherichia coli Ta Staphylococcus aureus.
[Ipu uboMy MiHiMaJsibHa iHri6y04Ya KOHLIEHTpallis
JOCJIiI>KYBaHOI CITOJIYKH TPOTH KUILIKOBOI [1aJIOYKHU
ckJiana 1,4 MKr/mi, a IpoTH 30J10TUCTOrO0 cTadiso-
Koka - 1,9 MKr/muJ1, ToAi IK Yy TJIMBICTb in Vitro uux
Ke MiKpoopraHiaMiB [0 TeTpalUuKJIiHy CKJazajaa
3,6 Mkr/ma Ta 4,1 mxr/mi BignosigHo [20].

ABTopamu [66] BUBUeHa aHTHOaKTepiaJbHa aK-
THUBHICTb reTepodyHKILiOHaNi30BaHUX MEPKAINTO-
BMIiCHHUX IOXi/IHUX a30J1iB MPOTH Pi3HUX GaKTepiaib-
HUX IITaMiB, 10 HAJIEXaTh JI0 TPaMIO3UTUBHUX (Sta-
phylococcus aureus, Bacillus subtilis, Streptococcus ha-
emolytius) i rpaMHeraTUBHUX 6aKTepik (Salmonella
typhi, Escherichia coli, Pseudomonas aeruginosa, Kleb-
siella pneumonia). CIOJyKY TeCTYBa/IU PU KOHLEHT-
pauii 40 MKr/mJ, B poJii CTaHZapTHOTO MpenapaTy
JlJ1s1 OPiBHSIHHSA 6YB BUKOPHUCTAHUM CTPENTOMIIUH.
Pe3ynbTaTu A0CiI)KeHb TOKa3aJIy, 1[0 MaKCUMaJlb-
Ha aKTUBHICTb IPOTH BCiX 6aKTepill 6ysia BUsBJIEHA
cepeJi noxifHUX 4-rigpokcu-3-[imifiazosi/TeTpaso-
2-in)Tio]-2H-xpoMeH-2-oHiB 111-114, 1110 CBiIYUTH
PO BaXJIMBY 6iOJIOTIYHY POJIb Y CTPYKTYpi rete-
POLMKJY iMiZIa30JIbHOTO Ta TETPA30JbHOTO A4ep
(cxema 51).
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2.4. IIpoTUBipyCHA aKTUBHICTh

Cepe/, pi3HUX I'pyll NPOTUBIPYCHUX NpenaparTiB
BaXKJIMBe Miclle ocifaTh noxigHi 1,2,4-tpuasoay.
BcraHoBieHo, 1110 BifoMuii ikapcbkuit mpenapat «Tio-
TPUA30JIIH» COPUAE NMOJIINIIEHHIO KJIIHIYHOI KapTHu-
HU xBopux Ha renatut B ta C. [IpoTuBipycHa akTHB-
HICTb 1IbOTO NpenapaTy MoB’si3aHa, B MepIlly Yepry,
3 IOro iMyHOMOAYJ/IIOIYHMMHU BJIACTUBOCTSMHU.

[IpoTuBipycHu# npenapat «MUTHCA30H», AKAT
B opraHismi MeTa6o.1i3ye 0 noxigHoi 1,2,4-Tpuaso-
J1y, BUAIBJIIE BUPQXKEHY NIPOTUBIpyCcHY Aito. PazoM 3
THUM BiH MaJIOPO3YMHHUH y BOJI Ta TOKCUYHUMU. [lng
OJlep>KaHHsI HOBUX PEYOBUH, 1036aBJEHUX IUX He-
JOJTiKiB, IK BUXiHI CIIOJIYKH 6y/1d 06paHi MmoxijHi
1,2,4-Tpura3oy, AKi MiCTATb y CBOiM CTPYKTYypi re-
TEePOLMKJ/IIYHI 3aMiCHUKH 3 aTOMaMH HITPOTeHY, OK-
cureny Ta cynbdypy. CHHTe30BaHi pe4oBHUHU OyIHU
MeHUI TOKCUYHUMH, ajie IpobJieMa po3YUHHOCTI 3a-
JiMIaJjach HeBUpilleHoto. [[/1d KiHI[eBOT0 BUPIillleH-
Hsl Ip0o6JIeMU GYJIM CUHTE30BaHi ClIOJIYKH KaTiOHHO-
AHIOHHOI A1 JIErKOPO34YMHHI y BOJI, NPaKTUYHO He
TOKCUYHI Ta B JeKiJibKa pa3iB aKTUBHILII 328 MUTHU-
Ca30H. 3a pe3yJbTaTaMU J0C/iPKEHHSI BCTAHOBJIEHO,
110 MiNepUAUHIN 2—[5—((1)ypa1-1—2-i11)-2H—1,2,4—Tp1/1—

Me
O———
N

H \o

118

Cxema 54
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azoJi-3-irtio]aneraTt 115 npurHidye penpoAykuito Bi-
pycCy Mpu 3aCTOCYBaHHI 0JTHOYACHO 3 iHQiKyBaHHAM
KJIITUHHMX MOHOLIAPIB BIpyCOM, KOJIY CIIOJIyKa HasIB-
Ha B cepe/i0BULi KyJIbTUBYBaHHS BIPOJOBXK 72 o/,
[Ipu nboMy iHQeKIiiHa aKTUBHICTb BipyCy B MMOPiB-
HSIHHI 3 KOHTPOJIEM 3MeHIIyBaJiach OiJbII HiXK Ha
6,51g T/ 50/Mma. OfHOYaCHO CIIOJIYKa MOPiBHAHHSA
TIOTPHUA30JIiH [IPX aHAJIOTIYHOMY peXUMi 3aCTOCyBaH-
Hf PUTHiYyBa/ia penpo/yKiiito Bipycy 6iab1 Hixk Ha
3,5 1g TU/A50/™Mx, 110 cBiAYMTH MPO Gi/bLIY NPOTH-
BipycHy aito cnonyku 115 y nopiBHsAHHI 3 TioTpua-
30J1iHOM IPH JIAHOMY PEeXHMi 3acTOCyBaHHA [67, 68].

Y nJiaHi nouykKy NpoTUBIPYCHUX NpernapariB 6yB
cuHTe30BaHuM rigpasu/ [(1,2,4-Tpuasosn-3-ia)Tio]
onToBOI KMC/0TH 116, mpoBejeHOo Moro MOPiBHANBHI
JocaimxeHHs i3 o3espramiBipom (Tamiduio) i BcTa-
HOBJIEHA Kpallla aKTUBHICTb BiZIHOCHO 4 Cy4acHUX Bi-
pyciB rpuny [69] (cxema 52).

B noganbiux nparngx [32, 33] 6y/1a BUBYEHa Mpo-
THUBIPYCHAa aKTUBHICTb aMiJly TeTPa30JIiJITiOOLTOBOI
kucaoTu 117, 9Kuit € J0CTaTHBO eEKTUBHUM IMPO-
TH wtamis BIJI-1 gukoro Tuny Ta € iHribiTopom 3Bo-
POTHOI TPAaHCKPUIITa3X MyTaHTHOI'O LITaMy 3 JBOMaA
MyTauissmMu peaucteHTHOCTI K103N/Y181C (cxema 53).

2.5. AHa/ITeTHYHAa i

Cepen a3o0.1iB, pyHKIiOHATI30BaHUX 3aJIUILIKAMU
TiOOLITOBOI KMCJIOTH, Oy 3HAW/IeHi i moxifHi 3 aHaI-
reTUYHOI aKTUBHICTIO. Y naTeHTi [70] 3aKLeHTOBaHa
yBara Ha aMifii 4-penin-5-(3’-MeTunkcaHTHHII-7 ) Me-
TU-1,2,4-TpUasois-3-tiooytoBoi kucaotu 118, akun
pa3oM i3 npoTu3anaJbHUMHU BJIACTUBOCTAMHU XapakK-
TEPU3YETHCS aHAJITeTUUHUM eeKTOM, piBHO3HAY-
HOTO0 33 CUJIOKO il IperapaTaM OPiBHAHHA aHaJb-
riHy Ta AukiodeHaky HaTpito (cxema 54).

J1J1s1 OIIiIHKY aHa/IreTUYHOI aKTUBHOCTI MOXiIHUX
4-rigpokcu-3-(deHinrTio)-2H-XpoMeH-2-0HIB Ta 4-TiIpoKcy-
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3-[imizazos/TeTpaszon-2-in)Tio]-2H-xpoMeH-2-0HiB
111 Ta 114 npoBe/JieHO AOC/IiIKEeHHS Ha 6i/TUX MU-
1ax, y SsKUX BUKJIMKa/IA KOpPYi OL[TOBOI KUCJIOTOO.
BusiBsieHo, 1110 60J1€3aCNOKIHJIMBI BJJaCTUBOCTI BUITPO-
OyBaHHUX CMOJIYK OY/IM PiBHOCUJIBHUMU Y MOPiBHSAHHI
i3 cTaHZAPTHUM NpernapaToM aclipuHOM [66].

Y marenTi [71] onrcado BuKopuctanHs 2-(5-6poM-
4-(4-nuknonpomisHadTua-1-in)-4H-1,2,4-Tpuasos-
3-inTio)aneraTty 119 y noefHaHHi 3 KOJXiLIUHOM Y
cKJIaZii 3aco6iB Teparii mogarpu s 3MeHIleHHs iH-
TEHCUBHOCTI 60.110.

BUCHOBKM

Y3arasibHeHi JiiTepaTypHi AaHi 11040 MeTO/iB
CUHTe3y Ta 6i0J10riYHOI aKTUBHOCTI a30J1iB, PyHK-
1[ioHa/1i30BaHUX PparMeHTOM TiOOILTOBOI KUCJOTH.
BcTaHOoBJI€HO, 1110 TAKOTO THIIY CIIOJIYKH BiZj3Ha4a-
I0ThCSl UIMPOKUM CIIEKTPOM papMaKoJIoTiyHoi il i
€ OCHOBOIO 6araThox JiikapcbKuX 3aco6iB. HaBeieHi
dakTH cBilYaTh NPO NEPCIEKTUBHICTh MOIIYKY HO-
BUX 6i0AaKTHBHUX PEUYOBHH cepe/] MOXiJHUX a30J1iJ-
TiOOLITOBUX KHUCJIOT.
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