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'IBano-DpaHKiBCHKHUiT HALIOHAMBHIIT MeHUHMH YHiBepcuTeT, IBano-OpaHKiBChK
*ByKOBUHCHKHI IEPKABHUIT MeIMUHUIT yHiBepcuTeT, UepHiBLi
*TucturyT opraniusoi ximii HAH Vkpainu, Kuis

CUHTE3, NPOTUMIKPOBHA TA MPOTUIPUBKOBA AKTUBHICTb 4-(4-XJ10PO-5-
IMIAA30I/T)3AMIWEHNX 2-AMIHO-4 #XPOMEH-3-KAPBOHITPUJIIB

Tpuxomnonenmnoo KoHOeHcayielo 4-xa10po-5-popminimioaszonie i3z MAIOHOHIMPUIOM | OUMEOOHOM 34
HASIGHOCT KAMANITHUHHUX KiTbKOCel Hampii ayemamy cunmesosani 2-amino-4-(4-xaopo-5-imioaszonin)-4H-
xpomen-3-kapbonimpuny. Diockpuninz CcuHmMe308aHUX CHOAYK 6UABUS IX GUCOKY NPOMUMIKPOOHY ma

HPOMUZPUOKOBY AKMUSHICHb.

Knwo4oei cnoea: 4-xnopo-5-popminimioazonu, manoHoHimpus, OumedoH, 2-amiHo-4-(4-xn10po-5-

imidazonin)-4H-xpomeH-3-kapboHimpunu,
OKMUBHICMb

Crnonyku 4H-XpOMEHOBOTO PAAy  3aBISKH
LIHPOKOMY Jlana3oHy CHHTCTHYHHX Ta
Gionoriuamx BractuBocted [1, 2] Hamexatrb 1o
00’€KTIB MOTTHONCHOTO 3aliKaBICHHS (axiBLiB Y
rajgy3sx OpraHidHoi ta MeauuHOi ximii. 3okpema,
HU3KAQ TMOMI3AMIIMIECHUX MPCICTABHUKIB  JAaHHUX
CHONYK MICTHTh (ParMEHTH, SIKI BHSIBICHI B
peUOBHHAX TPHUPOAHOTO MOXOMKEHHS [3, 4].
BianegasHa npeaMeToM OCOOIHMBOI yBaru craiu 2-
amiHO-5-0kc0-5,6,7,8-TeTpariapo-4H-xpomeH-3-
KapOOHITPWIM, SK NOTCHLIMHI Tpenaparn A
JTIKYBaHHS HEHWPOACTCHCPATHBHHUX 3aXBOPIOBAHb
[5]. Coextp GiosoriuHOi Ali 1[BOTO KJACy CHONYK
OVB 3HAYHO PO3IMUPEHUI BBECICHHSM Y OIOKCHHS
4 XPOMEHOBOTO aapa TCTCPOLMKIITHIX
3aMICHHKIB. Y CTAHOBJICHO, IO MOXITHI 2-aMIHO-5-

OKCOXPOMEH-3-KapOOHITPHUIIIB, 4-
¢dyHKuionamizoBaHl QypuneHuM [6] (parmerTOM
BiJ3HAYAOTHCS MOJTIOCKOLIUAHOIO Ji€to,

TIEHUTBHUM, MpoNbHEM [7], mipazomsHuM [8, 9],
iHgoninsHEM [10] Ta xiHomiHieHEM [11] sapamu —
OaKTCPULUIHOK  AKTHBHICTIO,  KYMapHJIbHHM
3aTUIIKOM — aHTUACHpPecaHTHUM cdekrom [12].
He MeHID BaXKTUBHM BHIAETHCS BUKOPUCTAHHS
OCSIKUAX 4-3aMIIIEHUX 2-aMIHO-3-I[IaHOXPOMCHIB Y
poai  OyaiBeapHHX OJIOKIB Ui OGP KAHHS
O1OMEPCICKTUBHUX KOHACHCOBAHUX TCTCPOLIUKIIB

[13-15].

KOHOeHcauis, npomumikpobHa ma npomuzpubrosa

3aramoM, apceHan — NOMIQYHKIIOHATBHHX
MOXITHUX  XPOMCHY MOxe OVTH  3HA4HO
PO3IMIMPCHAN 34 PAXYHOK BEACHHS B 0a30BHI
ckadony HOBHUX OlOQOPHUX TrETCPOLIUKTITHHX
dparMeHTIB, 0 SKUX YV [EpIy 4Yepry Clig
BIJHECTH 3aJMIIOK 4-XJ10p0o-5-imigazony [16]. Huas
MPAaKTUYHOTO  PO3B’A3KY  miel  3amadi  Oymo
JOCIIKEHO HUKJIOKOHACHCAIO 1-apuii-4-XJiopo-
S-hopmimiMizazoais la-e 13 MaJOHOHITPUIOM 1
JUMEIOHOM  Ta  JAOCTIIKCHI  OaKTCPUIIUIHI
BJIACTHBOCTI OACPXKAHHX CIIONVK.

3HAMICHO, WIO0 HArpIBaHHS CKBIMOJISIPHHUX
KITBKOCTCH VKa3aHUX PEarcHTIB 3a HASBHOCTI
KaTaTITHIHOI J0OaBKU HATPiH aneraTy BIPOIOBXK
10 rog B eranom mpu 55-58 °C mpuBoauTth 10 2-
amino-4-(4-xmopo-5-imiaazonin)-4H-xpomMeH-3-
kapOonitpwaie Ila-e i3 Buxomamu 73-94%.
3a3HauuMo, INO BIUTHB MNPOCTOPOBHX MAapaMeTpiB
3aMICHUKIB y ampacrigax la-e mpakTHYHO HE
MO3HAYAETbCA  HA  CENCKTHUBHOCTI  mepeliry
TPUKOMIOHECHTHOI mukmzamii. [3  ypaxyBaHHIM
JOMYIICHb aBTOpiB mpaup [7,17], HaliBiporigHime
BOHA 3MIHCHIOETBCS YEpe3 MEPBHHHY CTAAIIo
VIBOpeHHs npoayktiB KaeBeHarems A 13
HACTYITHOO peakiiero Mixaess, sSika MPUBOIUTh 10
iHTep™MeaiaTie b, mo cxwibHI 40 UWKIiami B
wiapoBl  cmonyku la-e  depe3  MPOTOTPOMHE
3MILICHHS B IHTEpMEaiaTi B.
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L, I, Ar=Ph (a), 4-FC4H, (), 2-MeC¢H, (B), 4-MeC4H, (1), 4-MeOC¢H, (1), 1-C1oH; (¢)

byaoBa cuntezoBanux coomyk (tabm 1-3)
V3rOMUKYETBCSA 13  pe3ylpTaTaMd BHMIpIB  iX
CHEKTPATIBHUX XapakTepucTuk. Tak, B [Y cnexrpax
HAasBHI CHUJIBHOIHTCHCHBHI ~CMYTH  aMIHOIPYII
(3327-3331 Tta 3381-3391cm’), a Takox
HiTprabHOi (2189-2195 cm™), kapGomrinsHoi (1683-
1687 cm™') Ta ankeninboi (1647-1651 em™') rpym.
V cnexrtpax AMP 'H crnoayk (Ila,,r,n) mops i3
CUHIJICTAMH TPOTOHIB amiHorpynu npu 7.04-7.17
mu. i mportonis H' npu 4.14-422 Mm.u. HaseHi
ay0aeTH J1acTePeOTONMHUX METHICHOBHX MPOTOHIB
B MOJIOKCHHI 6 XpOMEHOBOro HuKiy mpu 2.09-2.12
Mda. Ta 2.16-2.23 M4, a TakoK MYJIbTHILIETH
METHJICHOBHX MPOTOHIB Y MOJOXKEHHI 8 mpu 2.29-
2.52 mu. A coonyku (IIB,e), siki MiCTATH V
MOJIOKECHHI | 1M1Aa30pHOTO LUKJIY MPOCTOPOBO
yTpyAHCHI 2-MeTUN(CHUTPHUN Ta 2-HA(THIbHUHA
3aMICHHKH, 32  PaxyHOK  3arajJbMOBAHOTO
o0epTaHHS  CTBOPIOKOTH  NCPEAYMOBH  JJId
BHHHUKHCHHS e()eKTY aTpormoizomepii 1 mosiBH Oci
xipampHOcTl. Lle mpUBOAUTE A0 YCKIAAHCHHS
crekTpainpHOoi Kaptuam: g crmionykd - (1)
MPOTOHH METHICHOBHUX 1 METWIBHHX IPyI
XPOMCHOBOTO LHKTY MPOTHUCYIOTHCS
mymapTamietamu, a  gauoa cnoayka  (Ile)
MYJBTHILICTH XapakTepHI A BCiX, O3 BHHATKY,
TPy OPOTOHIB.

dopmMyBaHHA B MpOLECi HUKTI3aMii M paHOBOTO
aapa HagllHO MIATBEPMIKYEThC crektpamu SAMP

0 — N:\ ]

H-3mimenns

BC, sxi Big3HAYAIOTBCS HAGOPAMM XAPAKTEPHHX
curHanis B miamasonax: C*(158-159 wm.w.), C*(53-
54 wmu), C'(25-26 wma.), C*(108-109 w.w),
C°(195-196 m.w.) Ta C¥(162-163 M.iw.).

CkpuHIHT TPOTUMIKPOOHOT mii  AOCIIKCHHUX
cronyk (Tabm.4) mokazaB, MO OIMBLICTh 13 HHUX
MIPOSIBILIE MiHIMaTBHY HakTepiocTaTHIHY
aKTUBHICTh V KOHUEHTpamisx 65.5 -31.3 wmkr/mu,
O BIAMOBIZHO Yy 2-4 pa3d NEPEBUINYE AIX0
B3ITOTO SIK  TECT-00’€KT AHTHOIOTHYHOTO
npemnapary Jlopakcomn. [Tpu LBOMY
HaHUBUPA3HIIIKUM CEKTOM IO BIAHOIICHHIO 10 BCIX
THMIB KTHIYHUX IITAMIB BiA3HAYAIOTHCSA CHOIYKU
a0, sxi y momoskeHHl 1 1MIAa30JbHOTO IHKIY
MicTate  (QeHinpHUE abo  4-dropodeHinbHUI
samicauku, OyHricraruuna Ais mogo rpudis  C.
albicans 815 cmonyk Ila-r,e TakoXX BUIBHIACS
BUCOKOIO 1 csrae piBHA 31.3 MKr/miL.

OTpuMaHi  CKCIICPUMCHTANBHI  PE3yIbTATH
IOBOIL 0oOHam1IuB1 JUIS HOJAIBIIOTO
COPSMOBAHOTO MOIIYKY B pany 4-
1M11a30I1I3aMIIIEHUX MOXIJHUX 2-aMIHO-3-
IaHOXPOMEHIB  C()CKTUBHHX  OaKTCPHLMIHHX
nmpemnapari

ExcnepumeHTaTbHA YaCTHHA

[Y-cnexktpu cnonyk y Ttabnerkax KBr
3anmcani Ha npuknani UR-20. Crnextpu AMP
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'H Bumipssi ma npuxnami Bruker Avance
DRX (500.13 MI'w), BHYTpiIUHI}A CTaHAAPT —
TMC. Xpomaromac-CrieKTpu OJep:KaHl Ha
npunaai PE SCXAPI 150 EX, nerextopu UV
(250 um) Ta ELSOJ.

2-Amino-4(1-apui-4-xjaopo-1H-
iMigazou-5-in)-7,7-numeTHI-5-0K €0-5,6,7,8-
Terpariapo-4H-xpomeH-3-kapOoHiTpuIN
(Ila-e). Mo cymimi 0.165 v (2.5 ™Mmoub)
MasoHOHITpHITy, 0.35 1 (2.5 MMOJIB) TUMENOHY
ta 0.05 r (0.6 MMOJIB) aeTaTy HaTPIrO B 5 MII
20%-HOro BOJHOTO €TAHOJIy NOJABAIA TpPHU
nepeMiIlyBaHHl PO3YMH 2.5 MMOJIb 1Mi/1a30I1-
S-kapbanpaeriny Ia-e B 10 mn 20%-Horo
BOJHOIO  eTaHoiny.  PeakuiifHy — cymim
HarpiBamu Brpoxosxk 10 rox mpu 55-58°C,
OXOJIOMIKYBAJIU 1 HEHTPaJi3yBaIH PO3BEIECHOO
xjaopuaHoK kucnororw a0 pH 5. Yteopenuii
ocan BindineTpoByBanu, npomuBann 20%-
HUM €TaHOJIOM, CYUIWJIH 1 KPHCTaJi3yBaIH 13
60%-HOr0 BOJHOTO €TaHOITY.

AHTHOAaKTEpIaAIbHY Ta MPOTUTPUOKOBY
akTuBHICTb  cronyk  Ila-e  Bm3Hawamu
MOAM(]PIKOBAaHUM MIKPOMETOIOM JBOPA30BHX
CepiiiHMX  pO3BEOEHb B  OIHOPA30BHX
MOJIICTUPOJIOBUX 96-TYHKOBUX IUIAHIIETax 13
BUKOPUCTAHHSM  §-KaHAJBHOTO  THTPATOpa
[18]. Jnst BUBYEHHsS AaHTHMIKOTUYHOI Ta
NPOTUMIKPOOHOI ~ aKTHUBHOCTI ~ BHKOPHCTO-
BYBaJM KJIHIYHI mmTaMu OakTepiét S.aureus
25923, E.faecalis 6783, E. coli 25922, B.
Subtilis P. aeruginosa 27853 Tta rpubis C.
albicans 815. 13 pocmimKyBaHHX CHOJYK
rOTYBaJIM JIBOPA30Bi CepiliHi po3BeAeHHs (Bif
500mkr/mn pgo 7,8 wmkr/min). BusHaueHHs
MiHIMaJTBHOI 1HMOYI0Y0i KOHIIEHTpPAIIii CIIOJIYK
mono S.aureus 25923 ouiHroBanM michs 24
rox inkyOauii, a moxno C. albicans 815 — nicns
48-72 rox. MiHiManbHy OakTepiOCTAaTHYHY
(MbcK) 1 wmiHiManpHY  (yHTICTaTUYHY
(M®cK) koHUOeHTpauii  OLIHIOBAIH 32
HalMEHIIMMH PO3BEICHHSMHU CIOJYKH, 32
HAasBHOCTI sIKOi BigOyBajoCsi MPHUTHIYEHHS
POCTY TE€CT-KYJIbTYPH MIKPOOPTaHI3My.

BucHoBkH

Po3pobneno mnpenapatuBHO 3pyUHUE METO[
CHHTE3Y HOBHX 2-aMiHO-4-(4-X10po-5-iMiga3omin)-
4H-xpoMeH-3-KapOoHITpUIIB, SKUH mepeadadae
KaTaJITHIHY TPUKOMIIOHCHTHY KOHACHCAINKD 4-
XJI0p0-5-hopMITIMIJA30IIB 13 MAJIOHOHITPHIIOM Ta
JIMEIOHOM.

3HalACHO, IO CHHTC30BAHI 1MITA30I1IBMICHL

MoXigHI 2-aMIHOXPOMEH-3-KapOOHITPHIIIB Xapak-
TCPU3VIOTBCS BHCOKOIO MMPOTHOAKTEPIATBHOK Ta
MPOTHIPUOKOBOO AKTUBHICTIO.
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Taoaus 1
Xapakrepuctuku cnoiyk Ila-e
3uaiisieno,%
Cnonyka Dopmyna [M+1]" Bupaxysano, % Tromr., °C Buxin,%
C H N
64.15 4.71 13.95
Ila C,HyCIN,O, 395 63 .88 4.85 1419 259-261 73
61.34 4.50 13.42
116 C,H3CIFN,0, 413 61.10 439 1357 274-276 88
64.81 5.07 13.79
64.47 5.03 13.86
62.21 4.94 13.21
67.25 4.93 12.74
Tabaus 2
Cuexrpu 14 ra SIMP 'H cronyk Ia-e
=T
Cnonyka C=C IinHOeKTpH’ \éix NH, Crextpu SIMP 'H, §, m.u. (J )
3329 1.01 ¢ (6H, 2CHj3), 2.09 1 (1H, J 16.0), 2.16 1 (1H, J 16.0), 2.35-2.52
Ila 1650 1686 2194 3387 M (2H, CH,), 4.20 ¢ (1H, H4m-paH), 7.17 ¢ (2H, NH,), 7.54-7.59 M
(SHaDOM.): 7.70¢ (IH: Hzilv{i.g_ason)
3330 1.01 ¢ (6H, 2CHj;), 2.12 1 (1H, J 15.6), 2.23 1 (1H, J 15.6), 2.33-2.48
116 1651 1685 2191 3386 M (2H, CHy), 4.16 ¢ (1H, H4m-paH), 7.12 ¢ (2H, NH,), 7.44-7.62 M
(4HaDOM.): 771¢ (le Hzmi.g_ason)
3327 0.94 ¢, 0.98 ¢, 1.00 ¢ (6H, 2CH3), 2.03-2.26 M (7H, CH;+2CH,), 4.22 ¢
1Is 1648 1683 2190 3381 (1H, H4HipaH), 7.04 ¢ (2H, NHy), 7.27-7.48 M (4Hgpon), 7.64 ¢ (1H,
Hzilv{i.g_ason)
3331 1.01 ¢ (6H, 2CHj3), 2.09 1 (1H, J 16.0), 2.22 1 (1H, J 16.0), 2.29-2.44
IIr 1651 1687 2195 3302 M (2H, CHy), 2.40 ¢ (3H, CH;), 4.17 ¢ (1H, H4m-paH), 7.11 ¢ (2H, NH,),
7.37-7.42 M (4Hupon), 7.65 ¢ (1H, H2jizanon)
3328 1.00 ¢ (6H, 2CHj3), 2.09 1 (1H, J 15.2), 2.22 x (1H, J 15.2), 2.33-2.50
IIx 1650 1685 2193 3391 M (2H, CH,), 3.82 ¢ (3H, CH;0), 4.14 ¢ (1H, H4HipaH), 7.08 ¢ (2H,
NH,), 7.11 1 QHpop, J7.2), 7.49 mi.c (2H, 0y ), 7.62 ¢ (1H, szmg_mn)
3330 0.65-2.14 M (9H, CH;+2CH,+2CH), 4.36-4.49 M (1H, H4HipaH), 6.67-
Ile 1647 1683 2189 6.92 M (2H, NH,), 7.34-7.70 M (SHgpon ), 7.77 ¢ (1H, Hiason) 8.04-
3385
8.17 M (2Hapon)-
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Tabmuns 3
Cnextpu AMP C crionyk ITa-e
Cromy S, M.
ka |[CHy; [ ¢ [ [c Jc® [ c* JT¢7 JeaN [ [ C’ c® C’ Ar
127.06,
Ta |24.46 [26.69 |27.98 |31.60 |49.85 |53.88 |108.83 [119.63 |120.53 (135.23 |128.29 |159.90 [162.88 |196.05 }52‘2‘3’
145.86
116.14x
Cler
27.3I'w),
06 [24.85 |26.67 |28.08 |31.65 [49.85 [53.78 |108.82 [119.61 |120.74 [135.69 |128.17 |158.8 [163.07 |195.44 };}2;’
162.74 n
(Jer
281.4 ')
17.35,
126.05,
25.11 31.67 [49.93 108.76 158.91 [162.70 [195.55 126.39,
I [24.94 532 27.71 3177 150.06 53.65 109.16 119.29 120.04 (136.19 |128.07 15919 [163.55 19526 };gg},
130.96,
135.85
20.18,
127.11,
IOr [24.65 |25.44 |28.24 [31.58 [49.85 [53.88 |108.84 |119.62 [120.57 |136.41 (128.31 |158.88 [162.85 [196.00 | 129.77,
132.86,
138.78
15.37,
114.76,
oo [24.78 [26.79 [28.22 |31.56 [49.87 [53.95 [108.86 |119.43 |119.57 [136.20 |128.48 [158.84 |162.80 [195.98 | 126.20,
127.97,
159.57
125.47,
126.34,
126.71,
2491 [F608 3127 14944 2071
IIe ' 28.31 ) 54.96 (108.48 |119.79 (119.03 |137.10 |128.15 [158.71 |162.50 [195.47 nn
25.59 49.87 130.23,
26.29 31.65
131.29,
131.54,
133.47,
133.76
Tabmus 4
AnTtnOakTepialbHa Ta IPOTUTPUOKOBA AKTHBHICTE clonyk Ila-e
g TecT-KyIbTYpH MiIKPOOPTaHi3MiB
ol
Z -
g S.aureus 25923 E.faecalis 6783 E. coli 25922 B. subtilis P. ";%%’3”05“ C. albicans 815
Q
KournenTpaiiis mpenapartis (B MKI/MII)
MbBcK MBuK MBcK MBuK MbBcK MbuK MbBcK MbuK MbBcK MbuK MdcK MoK
Ila 62,5 125 31,3 62,5 31,3 62,5 31,3 62,5 62,5 125 31,3 62,5
116 62,5 125 62,5 125 31,3 62,5 62,5 125 62,5 125 31,3 62,5
1B 62,5 125 31,3 62,5 62,5 125 31,3 62,5 62,5 125 31,3 62,5
IIr 250 500 62,5 125 31,3 62,5 62,5 125 62,5 125 31,3 62,5
In 250 500 62,5 125 62,5 125 62,5 125 62,5 125 62,5 125
Ie 62,5 125 31,3 62,5 31,3 62,5 31,3 62,5 62,5 125 31,3 62,5
Jlopak 62,5 125 62,5 125 62,5 125 62,5 125 125 250 - -
COH
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Menrauk O.51., Yopaoyce B.O., SkoBruyk H./I., Bok M.B.. CunTes, npoTUMIKpoOHa Ta IPOTHIPHOKOBA.

Summary

Mel’nyk O.Ya., Chornous V.O., Yakovychuk N.D., Vovk M. V.

SYNTHESIS, ANTIMICROBIAL AND ANTIFUNGAL ACTIVITY OF 4-(4-CHLORO-5-
IMIDAZOLYL)SUBSTITUTED 2-AMINO-4H-CHROMEN-3-CARBONITRILES

2-Amino-4-(4-chloro-5-imidazolyl)-4H-chromen-3-carbonitriles were obtained by three component
ceclization of 4-chloro-5-formylimidazoles with malononitrile and dimedone in the presence of catalitic
amounts of sodium acetate. The bioscreening of synthesized compounds shovn their high antimicrobial
and antifungal activity.

Key words: 4-chloro-5- formylimidazoles, malononitrile, dimedone, 2-Amino-4-(4-
chloro-5-imidazolyl)-4H-chromen-3-carbonitriles, condensation, antimicrobial and antifungal
activity.
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