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Msf tctso sy HOJ Isfyw Mjter jLdz" 8 BB Ydsr &3 + W W jClsOdd
LWWjClsdadzr » MmtejHMmise BjHdyddzmss2 ¢ sty jjdsidd B s
Yyted Lo yoOddets 90y dzr s d OCIEZzOdz' dzr o, sMmtse § dedets Eydls
ZzOMmj dzj dzdv .  Odzi i OB B' dzs 5B dZOtolz ) J-IEsi, sduds 5 dBis dzts
6-( f toisjfe2-ddz) yd < Big clzig,2-md s dz (1) 5B dZOH O Is or f
ftotslsdotstf OteC d deftsded yj S A HQ S Idedj oOdts[fy O Y. dzOMistsw h j @
dzO o3d of jtar j tcOL tcOB BIs Odg’ dzi sBrBBHJ A J B3 ssHd S
ftesdLotsHdE » HdtsdzZO 1, dd&jshdr tHddsotej d3j dzdzats Ho O ¢
Yls ts Yyd dzjor j Mtsd HJdzj ded v, Hj2Mlsadlsj dz2 dats, Bts G Iz
f tesls d oS tffddpds dzd 4 ME 52 OCIsdo desfmls* & | Yls s Hj d&zOj Is

HOdz! dzj 2h dj dMmMmdzj Htso Odzd™w o L Istsd3 dzOf teOodzj dzd . 17
chstckzlBHts&Zsedyj MS sy Meot2Mmlse tse.

] eOdzls t A AR-530400% @ & d dzls j L WdLrLdbdtsedyj mMed OSCIsdo dz
OL sBlstsH j ey PBEH G Cedgdsyj MSdr MsjHddzj dzed?2 dz0 hdesoe j
ftcdmkzMmMlsoadd cjlsjtese jdzder » CdMmdztslsder 7 C OlsOdzd L Olststet
teSsotsHdIsj dd€ . etz ClHBHON O [dzje | OMddz j oady

[MEh j Mise dzj dzO dzQit QildtBIs O @508-H ff ts dzO ) CtlcOBRBSO M A
Codzd yjMlse @8 Haw diy deg2 b 65 Odedyydzp H B0 W 5. R MY t5¢
cOL tcOBSIsOdzdets? t©0Odzj J BIBHISd fLotdzddzs fftoj f OtcQ
foBsydy § GEsHLESH) dsoL b fz0 M HjSCOkOdj d5, Hd
dmMf sdz L s Oded® © COydifmbej dBibydStse HAvY O0dOddJL O
OL s 52 ~nlosBOISScOW dd. I dzd ftoj f OcOIsdodets tOL H
f sdzlz yd dadzr | ) RM f 1 1 1 j &z0tekzfmd fi dmf sdz! L ts¢
dHj dzZlsdW¥ dydtctse Odg f oS H Iz Cdigj" dzls, ®Hed] JGRB-yd B dzO § M
C OteB tsdzd dz! dz" dzqd fMtsj Hddzj ded- dgef d3ts 5 ef W PetEOG ' gHH , 5
mMdtcjdzj o 2 Odz' Hsjted{cfiz) Isds Can,d4,jzL Odz'! Hj e dH) .

| tOdzls t A A#03-002718s Ot OMdzr § Isjtef jdesdH o MmddalsjiL g dz
odtekzmMtse, o' L" 908NN dn ¢j dBsteteOeduj MS k¥ dZdrsOHSE f
S BotsHdIsj di'H . frc . C IcGetso OV [ dz2 ¢ O RO Odzts 9 dzO.

l tOdis On tcOB SIS dzO H ftotsj Cltsds dzOBd B dzd i t
BsHdWJdSCOyYydd BdydSdzdyj MSdr dBsdeslsj telf j detso . g yJ dz
WicOed3j dzgls 90Oy jdz HdzZw ftesWedzjdedWw Htotslsdoso dtclkzmdats?
fidtedsn B dzd ftetso jHjd rndBdudmMUfy sdsu b QLasgE G
cOdzj j GdHELOLEBsdZO COBRWEster, ISO¢ d cdHtCOL@®EZO Htokzcts
W J dzm s dz0, gaizjshjcets Htobkc sy d dpiddpffds dds ynl dzd Bz fotfj.dz &
o' Wodzj dzdw o dzdwdzdW L OBRjMisdljdzj? E bkLdssset
W tcOG d3d dzls O, B 'ddeds o @ detlzls ©OG § dzls ' COC ddisjenhdy d3jlsddz
LOBI Misdlsj dzd, OS¢ d dgj LOBjM jdeder | 5 1 Istsd3z Ols tsd3k
OB SIS’ o j &zOM! tGHokSotej ddj dzdets 5 Hobkdg dzOf teOo dzj ¢
tcOL tcOBtslsOdzdets? OB ydlstsf Olsdyj MSC 52 MRfsm d dzf dzg2 dz
) slsdatsh j dad o dqtckmO m O dz0O O dz, 9" LT 908 h jGEts 11
ffmjoHtseadtekmdzOw MmdMmlsj O, dJd3jshow (e jten detsflsde §
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dimf sdz L s9 Odzd j O3 ZCOL Odzdz" n Mmdmlilsj d3 off jteor j B' d
sBEZOHOs hdj or MsCc?2 OCkdodes®OUz o g it j d2dd MmO

] 6 Odzls t AAR -339008Q 9¢t OL OB SIsC O B stsH B9 Mddzlsj L O
GibjtesydSddyimédn MtsjHddz dzd?2 dz2O0 tshdztse j dBsdzsis tot
tzCtsotHdIs | diH . fRetdg.C IscQetso OW [ dz' 6O RO Odzgtso dzO

)| tOdi¢ On ftesj CsO Br dzO Mddelsj L dtetsesa OdzO M edw
mMsidddd? (BJjdLddidHOL sdztse , BJdzL sCMOL sdztse d B J da
Bsdztsls j toff J desd H 59 . 1 md f tsdzlz 4 dedz" j§ Mtsd Hddzj ded W ts
OB tstes BdRIUEMC IR &j ssHss OdzOdzdL ©, ftsHIso j 6y H
dqdzHdo dHEZOdz! desfyls . [ dzv Cdze ygj az ntcj fids £y dazindzdc C Is Iz tf
OdzOdzdL. 10 thdetsej B del sECMOLsdzse B J dzL d BJH OL t5¢
Ag(l) d Cu(l), dr EmMbttkzSlskzttd® EMlsOdso dzj d&zO 3 IstsH t

J]Odzls [ AAR33-0029T 8uddzlsjL desotsegts S zOMMO-rqdadec de dIlsstet
Wi sHsdjitehPpL r 1 dz20 tshdzseo j HftodesH dBEes Isjtelf j desSdH O
teSBotsHdljdz2 ftetsjCIsO C. . dz. stsoOdzjo O sfjdzdw w gt

1 &20ydlsj dz¢ dzts tcOMh dtej dz toW H ftesdL o tsHdzr n H
ftoddzOHdzj YO dr € CdzOmMME BdMditsyjoeodde vOSYJ §tsddzizy
) sfils Odc BAC W stcder j§ GdljtesydSdduyd MSdy Wi OG d3d dzls
B sddzc zOdzd H d dztso Iz 8 ctezff Jteso € d . [ dzw Mddzlsj L ot
OCIsdo dztsmls! ) tSlsdetsh j dzd d -1 (Wsd tc dgisdgls & H (IS dfirpdstyj Ltaf@oe ' 1
YyqdlstslstsS d ydetsmis! dzO twOL dzd ydz = $-dzg Is 5 ey WBo dizffdzd W = .
M smtse dzts My Is Efmddzde Ols YydlsCimduimMed2 1+ WWjicClk f{te
IS BEL BdZE®BdJHO d dsdizMmlsddzd dO Cdzj stsydz » dzdddWwa G

L6Odzls  AARI300683 Of sczj Scdzwtedzr 2 HALO2dz HEOM d & O
Oz WO d cORBBO kO thdss,) fdsHd 7 MjHdddd?e
{ECtotHl dilH .fRetfg.C ISGzL dz0 [dz' ¢ O ¢ dzOtsdz j o dzO

I ftH] o'f{tdd v f(jtotscts 1O0f0O0 ftsjCkO f
MCOWWBdHT Hdv MettSd d&O di thdssj yjdjsra
BOMh sOB Jctso Odg mMddalsj L’ HiLOBddeslsdtotsL ddetseo sets

1l sBB tc Odz Emdzse dw H dzw CtsdgH J dzmOydd + Isdn WicOae d3d
Bjskdzsdgsos?2 d HGqHESBjlszdddsss?2 Cdmsksodkd. U
Yyjdzjeorn OcetsdedMmlsO, MtsHjtey Ohdr WttOcd3j delst Istedlsj teff
MddzesjL lsjLOCdzdkOL Ote®, H dz'ilshfijl € de dalsticas@rzdiats ¢ jse ) s0j HS
fted dmfr lsOdedwr dz2O Y dotslsdegr . It jHjdr MddalsjLr

MCOWWtsdzH 5o, tcOL dzd yOs h dr Mmw H dzd dzts 2 Ecdzj o sH S
OBddesmtf Jielsso 82 yYyOMisd. RMMdzi HS9 Odzts i n vivo HJ2MI
Oc tsdzd fyls s o dgFOY jBiftRj § 5C OL Olsj dzd Stetsod dgr h j 2.

L eOdzls t AABRA3543031¢ [ SHAW S Oydw 3 j dzfdels? € fipdsts s O dzd
o sets C&OMMO ¢jfObsfteslsjChtstedy @ Ocjdstso M ¢ df{t
{ECtsotsHls ) & C . (Retf ¢ 9Gsf OHE € RieddzO RGEGSE] o dzO

[MEh jmlse dzj dz  Chtsels jGLO s t5 0 ftesdL o SHdzr A 3§ dzy dz'
(HjLBSCMdnsdj o2, befsHjL 8CMHdRsdjot?, nj daSH L
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Oy Is wcCidi 4 - o Gflstsej, O -lsfXEdHd daDtc Coc diZp e Soadis?2
Mtsj Hddzj dedpsf MOH A P8 sz dzr &8 dzd oS jtetsdB. | v Mddzlsj L dte
fMtsjdgdd? Br & dMfdkjHseOd cjfosftnlsCtsteds j, o
kOS] fskdosotmfOddlsjd d' j, OdsdsChmdHOdsd j d
BsHj dvido. | &sHj &R shstses ¢jfoOkdsO §sCOL Odts, 1
fted ojHjddd odzzlwtd:Sco SEOL] oPBIsdgo’ 6Oy j dgdatsj & j f OF

Hd2Mmlsadd, fted LiIssd3 74 dzd MmOV j Ismw fted Ml
Odzsd ydistsdzdIsd yd m< d 2 LWWicCls d Zmddzde O4 Isyw
Gy satdzj MiIsj ted dzy d3d w4 M&E OW OCIsdo detsfyls | Yylsts o' tc0O»
Ansdzj Misj e dzOs §fd Az §f StetbisC 52 f dzslsdzsmisd o Ctotse (.
A
X

DCA: R;= OH; R,=H N7

CDCA: R = H; R,=aOH

UDCA: R\=H; R,=BOH 3) TBAF

[ BdOtelzy jdedz J 1 WWJGCIsT dd3dd ¢ lIs HBLBLOadMdd3 2 n~ Of
HiBL T H B 50 &BZec/ C G ftetsdL o tSH dz" | dzj sSCOLT 90k

cdisotd)fisjtedd) BJujMSscs d OdsdsChdHOdsdEeE Hj:

JtcOdzls AR T 03437 cuddzlsiL d BBt dyujdEdy NN ds

Hg L Odjh j dzdz’ n Bd MYy dH ddetse q BdMY dH d detsdzts o fyt

Bsdztsls j toff § desd HiS9 €

tECtsotsHdIsj di'H .JBetlg.C IO dziis S s O v O! W dg® | j deted 2 59
{ et jMmisedjd MddlsjL datsed’dAO LIPS jdzmd{dz) d2d A | figztsdzOMzts o *

HJOL OOHOMBOdISOdtsar d3 tsMistse tsd3, fMsH j oy Oh d A d3ts dzts Is

[ BdzOtelzy j dats, Yls ts dzOd B s5dzj J L WWiClkdedeg 5 Hdzw s
OCIsdo desflsd wWeodzw jlsfyw Mty sOdzd j Isj Mistse "BjGBo O
f Z0o Odzdj M dzOCGtolzLdREsR"j. fltetwoprLdnjtsla dz | ftoswodzwe h (
OCIsdo dzsfls ) LIsdn Isj MlsOR . lfjteoar j ftotsH | @3S dz
OClktsftetslsjClststedats? OCIdodesMmls: & in vivo ekl B d
fnts dzd HE 054 s dzH d OL OOH O 30 dzls O dzts dz0O fMtsH j oy O d §

WtcOce d3j detstzz y jldedz" j tojL kzdz' sOIsT ftsHIse jteyx HO8 s or& fits!
M) Hso Odzd?2 © o' BleOdzedzatsds dzOf @0 dzj dzd d .

L teOdzls t AARI4540008% ) s MS desor B ddze dB dlststotlod ff totsdzd § dz
teCtsotsHdIs] di'C .Btatfg.C IszQ B OCt5S9 O 1 OHIJYHO dwjtejdodzO
J tcOB SIS § BB eadgsH j dets Mmdzj Hise Odzd § OdzsdtcjIstctso d teo
ftesdLotsHdz » Isjtelf jdesdHtse, MtsHjtey O dr o Metsj dz tsml
ddzd s ydSdzs[ 2. 2. 1] c6jflsOdetsor 2 Wi OG6 d3d dzls; mtsj
CtsdgH j dzgMdeso Odzdz’ | YsdzdydS dzdui mMSdeo f cPedgicdzb dzr = Oc
HJGC OteBtsdzgsar 7 CdMmdzsls; MstczCbkztedzs EMlsts2yder 7 ftots
ftoesdL @ sSHdz =~ ZzO tmdztse § fd3ts dzw dz" - Cdmdztsis. 1 d sdzts
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mMCteddzd dzetso " j dMMmdzj Hso Odzd™w ddeedBdtelze h j 2 OCIsd o dzts
tcOdzj j S tdzdzj Sl Osgzdzg AdzfnH f MY sdz! L 59 Oded j d3- 56 tc Odzd Y.
fmjoHntses Jqokts(omMEd Ry r ¢, JI-fMmM@dpHsd Qirkirsoend Y sdz' L
9 tOBBIS], WwWodw jlsmw EkddC Odz' dzts?2, {¢lstsdiztk ylsts ML H
IrRYl, ydtSiEzdzdtekze hdrn dO Isj tctc O tadec = (BCdiddAEtas cots yjdid
1 soasmMdedtemMSs?2 B dZOMIsd o YOMmilsdetsMmisd .

[ BEtso B 1 R T chPOL DB BISCO B IssHdS ftedetsilstso dzj
CoBf sdzd dzZls© C OlsOdzdL Olststeso ftsdzddzd edL Oydde M R dzlsc
tECtsotsHdIsj ditydftstisjeC ISP ¢ v OzOR ks WEdBE o Qe BOdz A
10 thdtsej Heot2dts?2 Ctsdznj dzemMOydd zZlstseBy HJ! Isddz
Odz? HjGcdHBM d fsmdzj HizE h jets GdHtcd tetso Odzd W i d&3d3
sted ¢ d dzOdz! dzOW stcj ~ MIsOH d 2 dzOW By ssHdECO Mddalsj L ©
COOdzdL Ols el ez P L, 8B EpfSdyylsf@zO § sL o tsdzw v h OW  § sdzz yOls
~stesh ddz oraHER (32% d&O Isted MISOHJJ) d ydmlssls
ftoddsd Md dwsdsL Od3j " j dedzts@tk Is ¢ dizfy s Y dzd d2O s O. v OC Y J it
tc Odzj J st d iOdzdz" 2 ) dzdlsj tOlskztej mfHEdisB B 2istsfdidz y J dzd
MECyd dz01d® t=ajd Isf t& 3 j zO0j i3z f esHEZCIsk M L Od3d Isdzr o3

Le0dgls (1A 75201207 ¢f j R Odeqd L o3 feslsdotse s Odzdlsj d
feslsdossfkitsd osets Hj2Msodw §odkfddidsjsdyi s dn
CdmsisT , MEH ] EHddS dEe "y CMdasOc dsjedzls o Cd yj o

tECtso sHfitsGIGAS . B. dz. [ OtcC s ddzHtcj 2 | ZOHJBJteso d Y (

HBLHOAZO odtlsizOdz dzOv BdBdZdtslsj €O ftotsdL otsHA = O
Bsdzj € zdzv tedz d&3d h § dzd , slso j yos h dj L O i totsls
ftotslsdoso smMlf Odzd Isj dz' dzlz BdBdzsed yj MS k¢ OCIsdo dztsmls
HiC ddgse r - ftesdL 9 tsH dz" - 9 mMo2Isr fMowLr 9 Oded W . g d
Mt dts ¢ Mt dts dzO, oLOddBsHj2Misad] & m O i3d dzO d3q , fMisH
WieOG d3d dzls ( Is tc dsdglgs®aiisiiigzdztsicy, to tfd3O dad dzdf dz d H ) .

1) CDI, CH,Cl,
—_—
2)NH,R  NC

Soloxolone
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[ OB Olstedy &jHdyddmSs2 oddk
1 0o jHEt @R BtcOIs8tEd F2 dz, f et dififiiite tc©® CHEZOtH 9 dzO

| SEzHOhmise j dzdztsgt OL BOBRGS O dzOk ydz' & tshdetse M  dzj Sl
so'n WOLhROCHUBSEEse d fjHh jMmise jdddSss dzj COwfls
nidsMfiyd¥qudy & COkOddlsduitEYEH dZfic | o BRC Qdad @ H 15 ¢
sjtef jdesdHse d Sbkd&Otddsss &

sObOoddsduimcdj MmYfshte’ BsHdW¥ dCOYydd ftesdLot
Hdlsjtef jdsdHtse d Misjtesdrnds 7 MsjHdds ded?2 M f sdzlzy
ftesdL @ 5SHdz A, O bOCY] OdOdsctsa  higdjsy detfy pakgo * 7

C Ols Odzd Is d \gf3j fisStsch Mddzs jLO ftesdLosHd 7 HLsfddkOtst
MsHjtey O B EHBE] ISdd) 5CMOL sddd' dr 2 L Odj flked s jzdzd o

Mddalsj L qieseo Odzde" » MBsjHddzj dzgd?2 B'" dzd 5B dZOtelzy § dzr  + W W
OGjdals’ o ldsh jddd sfkoitdjo' n Cdpsk&S figd dutzs ik O.
floswo dzv dzts Mg, H dfgieg Higdtgy O j j Y Otecdd dzr 2 L Odsj fls
OLO OBJdsS Miskdsdts MOS0, [ dv {kBEs M HJ
YydbtslstsS dydesils! o ftlsdesh j dzd d MRE-B§ MBAD & dzis Y dzts

NHRR'HCI ""
unu
NHRR'
¢ A
z
N 2 o /
CH,N CO,Me
A Ph
(a) (COCI),, CHyCly; 3atem 2 HCI; (b): Znly (1eq), CH,Cly, 20°C, 24 u; 3d
3aTem Bry 2,4,6-konnuauH, CHCI3, 20°C; (c): KoCOz, AM®A, 20°C.

t 4 O yd4j[S( B tots dsdyj s EAlB-dzstod L 5§ d BOWOISOL dH 5
ZOlteaw fedmkzilsmisodd oSHdSEE mMkd YOO d&jHd J Off
fMadels j L qetse Odzd Mistslse &lsist izttt 2 cupEdided O yqds )
Bjlsqdser &g N-§ O zCuRdRidsd dats S Id Mtzfsisk dz' s Ols j ~(FHs dzlz y j dz’
123tcd Od-Gd) &Bjlsddz) & Bdged Liifs dz'lt 6 O o5j dpls(Bdgdet j esdH O
tOL dzd Ydz' & O dfy detv CRuidmeg 5 1
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H
.// \/N Ph
CH2C02M6
5e
-
a
W/\cozlvle
R= HN,,roozlvle HNYCOQMe HN,,rPh HN
Et CH,Ph

6a, 84% 6b, 61% 6¢, 51%

a: CuS0,'5H,0, NaAsc, CH,Cl,-H,0, 40°C.

lzlsjfdptse j Mg g C yd d 400 d& Of
BdM( ftesf Otec ddz) Q@pdes§ il Miso d d
d OMCtts OO dzOIted™

CuSO.A 55
sted OL-tdz) d3j Is d dz) 8aQ g O L7 tisdz

(9" AtsH 53 %) .
/
H ""/
MeO2C,,rR
4 X _N_Z# _a,
7a,c N~

i
O
— N=N
N\%\/N
8a,b
R=Me 7a, 8a, 9a; R=CH,Ph 7c, 8b, 9b
a: CuS0O,'5H,0, NaAsc, CH,Cl,-H,0, 40°C.

lteso jHjddd tJ OCydd
tcOMmlso st fts4) H df dajL dadsdzd dzts

o nsH -1,83flcd OL BaddPs ils Oo d dz
LW jClO ©OL &9 O 6z dath dzdats 2

ftocsHEZGCIstse o
LOJ MisdlIsj dz¥ .

1 0 sMmdzse §
dL s  BOtcse 52 Cdmdzslsr ,
oL OdBsH ] BiPge ffd tsd3j t6 Od3q
Gdlsjtesydsddyd Medj
WkdSydi2 du
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7, COzMe

9

ftosdL o tsHdz" §
tf4ts defsy g fdadds O taits © Ta-c. € d dztsIs T

HN,, _Ph

(CH3),SMe CH,CO,Me

6d, 80% 6e, 60%

@3y s af wAts)p © BAZAN- W  t6 O
COO&ddyj MS st
o f & dsupff(@ts-5218- o3 Is d dzj dz
30MWcd OL g dpfipdsts| L ojtOa dzts

=

Efidzse dw =

Btsdzj J
o j dzd yd8aH so 50 #H

fr s e
ftotfH B Is &
4 8 %. Il T weodzjdzs o tcOy J dz

& Md dzO- dytss dgfs o getlzl §

tej OCydd OL dHJc, 4 fifts HHj defitOS §dQ teasq 2 Q dia] dftsiz
OdzS d ded dzL O 3§ " B @ptiplsty LHOdtdsts otad dg ddztf cfteits@ L o ts5°

M H g MEddE] W3 O Edgisdeles@®.yd 9
OLdHB9 dQn.tzc tf Bdiziz A O ded i) dzts Is
HdIsjtef j desdH B9 1))



N3 74 /\
N ~
| R ST K[ I\IN
10a,b,c ‘S\ \;K/N/ N
a MeO,C
11a,b,c

a: CuS0,5H,0, NaAsc, CH,Cl,-H,0, 40°C.

R = 2-CO,H (10a,11a); 3-CO,H (10b, 11b); 4-CO,H (10c, 11c)

udlizj L qieso Ody  HlslPast j desdHE Slsster 7 W(BDHE d3j dals '
steqd OL tBdjddde)s2 dz¥ 7 SdMmdzsls d Hdljtefjdsduds 2 shisse
dd dzC j etsds. My Otscsd®OBIH L 5§ JlEDastse E&J S of MdzsBC yd &
f) - 3- ZGOUdH BB j doL 52 dzf BE0a-€. d fij eSS HEBdf 1o BSOS fisls®o d dz

55-70%.

13 a: CuS04"5H,0, NaAsc, CH,Cl,-H,0, 40°C.

R: 2-CO,H (10a, 12a; 3-CO,H (10b, 12b; 4-CO,H (10¢, 12c)

[dzv  or wodzjdzdv odedvWded" sjtfjdzZsotets WiOdd dal
fddzs j L Jetse Odz Odzomgﬂmmuq@ldtﬂzgﬁz,ﬁfﬁ@]@dzissf@ L0d3;fnlsqk

oo Mmoo

R=0OH, 14 16 (47%) 17 (27%)
R=C, 15
=
N=N / N=N
e N AN, _coMe N AN, _come
19 + Tc - 0 + 0 '
A A
o o
-2

20 - 21

a: (COC|)2, CH2C|2, OOC, b: HClNHzCHzCECH, CHzC|2, Eth, Zn|2 (2 SKB), 20-25OC, 24 y.; C: Brz’
2,4,6-konnuauH, CHCI3, 20°C. d: NaN3, AM®A; e: CuSO,4-5H,0, NaAsc, CH,Cl,, 40°C.

25



RLEYjgaPlsslstsC id ydetsyls Mtsd Hddzj ded 2 ) slsdesh j dzd d
YyJjdzse jCO tJLEzdz IsOIst ftcdo j HJ dg ) s OB dz. 1. 1 Oc
5B dzOH O Is Msijlka] dzjndzcfivj oy O dj 3 OLtdz! dgf = WtLOG d3j dzls O
fnj dzj CSlsdodets Y sHOodzws Is totsfls dzd BWCENMH 32'UP 38 - tsdzj o '
tOC O s dzts Y dzBTR474) NIGEJ7L MDA-MB-23 1. utcOodzjdedj yYdlstsistsS fiy
ftesdLotsHdzr 7 HAUS tedffr dBEOE@Sc OB f yds dwel S MOdeso r
ModHjIsjdz Mlsekjls 5 L dOydlsjd dscd oaddwddd2 ftcdtectsH T
dL 5C MO LwtORP. sBKLOL 53, mMddzsj L Jteso Odz W H ftesdL o St
Cdmztsis T MtsH j 6y O dn Yswfdclskjjlas@ dzeal o Isjtef j detsd H d
MstczS skzto] . 1 sCOL Odzts, Yysts OSd) MjHddzj ddv ot
Mots2fMlsa ®© dzO tOL d&dqyde' » Bifbkrtdj o' n dOHBlsEridyr » dz
OCkdodsr § fJtetsdL ol€agtielsj 4 daggss L0 3¢ [, 9" Wodzj dzO MJ o
Slsdesh jdzgdd Cdzjlssyder 7 dzddzd?2 ©OC0O dBodsyds?2 yJdj
oLOddisMeow L d-Ofstfhk Zsnts © . 1 sCOLOdZO 9 Oy detsfls dz0 dzd y
fJtcecdHioY j dzOdzls to j daBs o ds Gipls t lsOls igg dalsH dzv f totsW o dzj ded Wy
o Ghdaff j8f kaitsdzjor a SdjlstssS yj dss j§o.

sddzsjL cedBtedHde » MlstckCIlskztc HJGME-]1,5]dDEdnd W tcOc d3
1V OG- Bdtc sdetso 52 v O gdzfs izgd dz  H2 €IHR)Jndzdf de-&-Jn dz
Bb-sdz) , HfteddOHdzj FOHGBMIs& Y dg Fydztce OMIsdIsj dz' dz" = flsj tetsdt
o dzd &3O dzd J H dzw tcOLtcOBBISCd WOttROS e qOMBMEd fj to
Mddals j L Jtctso Odg Mtsd Hddzj ded v, MsHjtey O dj fdteOL sdz' d
COyjmsej MmO MddzsiL © § JtcOL tsdz! dzf 7 OflEOsdL 9 B5H d
fsfpdzj Hts9 Olsj dz' dzOW t6j OS ydw, o Cdzs yos h Ov 28sOHdd O
sCMOdzd dzr dztste fFRts i s @deds'infme EMmdztse d W 7 Qi lOEREXE v ls j W j
25C MsOYJ Isddzd detsc s tH tef tisdiLe g sz BEOS IsJ ted3d dzO dz! dzr d3qd
Otcd zOyjIsddzj dzOd3d d L OC dzs yPly g dz' didstj to s i B-H2s 6 y fXdeRddLdz
Hdtsd2e) W dzddzedHtOL d dzts 3

Ar——=

—0  (CICO), (4 3ks.), | Cul, Et;N,

% CH,Cl, : PhH, 40°C

H : —_—
0-20°C ! ‘

Ar=Ph (48%)

Ar = 4-Et-CsH, (35%)
Ar = 4-MeO-CsH, (18%)
Ar = 4-F-CgHy (46%)

Ar = 3-Me-CsH, (30%)

AnocreHuH
22

PhNHNH,-HCI,
Ets;N
PhH

/ \ Ar=Ph (46%)
N Ar = 4-Et-C5H, (53%)
~ Ar Ar = 4-MeO-C3H, (54%)

| Ar = 4-F-CgH, (48%)
Bh 2 Ar = 3-Me-CsHy (60%)
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RLEYjdedj LOCBdsd) tdshlsj?2 oLOddsHj2fsady Odg
BlsOHdj dzddzL Ocj " j dzdzr 7 d 5O tc O dzts® t& § dzG HOGfHS Gt filgd dtOFR s
Jfjteor j okt BOtRcolt B dol sdz desBz Ctsd ykz B
2116 j doL 5§ JeOdzr 65 OE QA 2] P BsE sOugind yds ddL O
N(BEXKXHd)ddd) SOesSMOBIHO dL s dBOtesss2 ¢ dhmdsls:
GeHY j desdzOBd. 1 wodydes o dzdW dzdj Mlks fylsrasdus® dz0 fj dzj
HOWststeW | daifdis-U, 5652 % ststel j descdz toj O dtekzs K21-T9) BOL IS
Bjdoi 5§ qeOdzO d B jedpl ¥l 5 @rezO mof@agAG-sE & s sl j dzts dzO
fjdzj Clsdo dets  tsB-6 GHEGHSEdY SHBE s @Bz JHEEY eOd
o' IBHEBA 20 %.

27a-d

aorb

30a-d, 31a-d
N*-30a-d A2’3=31a-d
;T 32 33
C

. Pd[P(Ph Cs,CO3 MeCN, 80°C;

a: PdlP( O)j]; S2s e 27a, 28a, 29a, 30a, 31a: R'= R2=R3=R* = H:
oTol | o 27b, 28b, 29b, 30b, 31b: R'=R3=H, R?=R*=F;
Elpd /j@ 27c, 28¢, 29¢, 30c, 31c: R'=H; RZ=R3=R*=F;

K2COs, n-Bu,NBr, 27d,30d, 31d: R"=R?=R%=F,R*= |;

-Tol
\r”"' 7% DMF-H,0 (5:1), 80°C;

c: HCI, MeOH, 24 h, 45-77%.

RLEYJ dedd IsOdzH j d3dets 2 - s JOIS @ypffdffwdz€ isdgin dzmOydd o
Odz$ d ded dz! dz" = ftosdL © SH dzg' n Hdlsj tef hdAsp B o dzjQider O dz
BsHdW S Oydw Hdlsj toff j detso 5G 15 OdzS Odzsd H O ZOf f OF &
fdted dsdH d detso-6§ ttcd3fdirzdf d tod B3d @ Rglelgls thls f dzv o -f tsdztsy j dzd
5 . ] 5COL Odz0 otsL i35y dztsfyls f t5dzlz u g dad W ¢ OL O dad
SHdste] OCIststedz” d3 d3d IstsH tsd3.
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OCH, -
H
> 4 [Ho)--\ocH, N m F°°“3
>/ "oH 4042 [0 OH R
— " A
o b o N“ N
o= ~
36 Br AcHN O Br
37-39

a) Pd(PPh3),Cl, PPhy Cul, Et;N, 80°C, 713 b) R” gy, (40-42) , Na,COs, MeCN, 80°C, 6 1.

R = CHj, (37); NH, (38), Py (39).

{ OL©cOBEBIKCO COOddsdujMSdr bkfdsed?2 ¢jdjtdiess O
ftosdL osHdr & . Hj sOfdisdaq 2 s dzOdb fzsc s Oyj s d dzj dzO
nZBtc O dHtcdH ORI L Od3j M jdeder = B dzL s2dg" = S dMmdztsls 3¢
HEdscOh dier fdotsHdl € -Offs o lsaf (S fj lsdstizOftsg F4B&H 7 5
81%). RRE fsfmdjHEEh Ow CdH j dziOy divd das j 1OGHY ts &f GAO'd
s Hddg faas? Mistk Gt 4B9%6).aBI Hddsj dzed™ § jtoj HOdr
qLEyjddy fsW¥ddy % Ootdkol sizewd yj NMSs2 OCkdo dsflsd

o

e O)%'
R

35,44, 45

NCH3 Pd(PPh3),Cl,
PPhg

“, -0 Cul
NEt;
PhMe
Ph 43 80°C
46 R=F
47 R =Br
48 R =OMe
/7\N\ 49 R=F,R =CH 52 R=Br,R'=CHj3| |55 R=0Me, R'=CHjg
o Ph 50 R=F,R' =Ph 53 R=Br,R'=Ph 56 R =OMe, R' = Ph
51 R=F,R'=NH{ |54 R=Br,R'=NH, 57 R =0OMe, R = NH,
49-57

RfMMdzj Hso Odzd § te @Y D dz§ s Is d dzj ezOSC Istsdgtse 4 o H
sdf O f cOdscj dL O3y N § deds L3s- drdtsdd{ddgOodd3d R 2 W d ded d
fedtetsHT tjOcdtkzsh i CodRftsdyj dstses d COOddldyyfr
6j OCydd B8Ok 5HOMILOdussH j2Msodj dJL 5D &Odds s dzOC s
Blos 3N d dzs5Rdp dzth)ds O dzi Otslsdzr B kfdzso W R fsRtsHEds f) of
100%) Mcos@deids 1§ ©O,HALCsERo( Mstslsdesh jdedj 10: 1: 1) .
fesHEZCIkse MsMlsOoadd 62, 8 d 7% f.Figt 9 & dzt dptp dedkis 2

28



fjdzjSlkdodesmisd BteOL 5600d@sd My B o fegetlzd Yo dzd v dzd j 1§ t
COOddIsdyj MSts2 MmdMmisj &i3" , dzd O dgHs@ Isdiztsh BeZGg ¢ f tcz@ & )
tej OC¢ydd. lwsojHjddi tj O¢ydd o fHftedfmklsMmisadd HEBBOS
(vldol) BIiMfiuyudddas f§tdadkzkzs ¢tdo jtehdBo6lfed Mistsls dzts
10: 0.6:0. 4) . [ Odzdz" | Emdztse dw ~nOtOCIsg tcdL 28 Is
e e dsmy j yd¥ dryasin B3I &(d da3efchizlz d L ts O dzO dzl6Gig20ff lis Batapdz

7 0 %. lteso jHjdedj toj OC y b ) 3B It dzgf dedz® Szig tiztiz@ o Iz iy dzt
BJLEZJGOMdH dsets COOdzdL O ftoedo j dzts60 Y 61s(B Ie@:L Is)o O fed ©
Csdzo jtefndj2 52% LO 5 vy; Hted { totsodgjHdgddgddsl oHtHdzdzts 2d t
vl ¢l Cwdzojtemdw EkoJ dzduyde Oj Isw: 631 (S5 :810)%, IHidstisalsjdetsih dickt
tej OCydd o EfmMdtsodwas BJLEZJGCOdHABSets COOzqLO o o
Mt Hddgodid ju 5§ tsdzded Bl dz/(det® 5 y ¢ sleids dteinte W M) t5 Hwed dzj dzd §
60, L O71 806, yMmMstslsdgsh jdzedj 5:1). mOwOCIsj tcdzB], yYlsts 1 d
9 kmdzsedwr ftesojHjddw tj0OCydd o otH] da BBKOL 2]
ftosHikzCls toj Oy dls ©dzdsiri Sdzg tgh S 52 Ho B2 dets?2 MmoawerL d o

H H

58 59

60 61 62
td Oc¢j dzgs' d : (ERu@BA.f0Tol)sP,NEts, [ f A ¢ C,44 BajhPdIOAC):,
NEt, w1 ¢4, [ [Ch ¢ 5if) PA@AR),, NEts, [ [ A ¢ C, 13 RI(TAC):,
NEts, u 1 Hp®,,1 20 A 5v)Pd(OAC),, (0-Tol)sP, NEts, © 1 Hp®,, 1@ 0 /5 .

[ dzv Weidzdy dLGdjtedy ° cdBtedHdy & Mg Hddzs ded?2 M fr
rqdsdzddz o tjOBYJkOMWMEnNho sHddd JL tdIB6H jo B e BE
GjLkd sOIs] { tsdzlz yE¥eBl Mtsj Hddzj ded ™

RLEO&ZOdZs 5dB8C b & tgH d dzd o ] OFEdy s Otafwinm fm 4
Blesd3dL SR d BB dzfdasty j Hj dzdj tj OCydd o Emdssdws tj OF
SBLOL 5o Odzd ¥ fiy8 j74, §Bzg deis sls desh j dedd 9 : 2dztda d “iRj OC yd v
BijLA&ZJCOdH dzscts SCOkOdkLO slddydjlmw std hj2 ]
] HddBGEY TsH 77 %) .
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Br Pd/L
s Ny NEts, JMOA
_N

72

t 4 Ocj dzlsr (: (ilPu(@Ach, fowTol)sP, NEts, r [ Ad C,41 BQAjAPI(OAC):,
NEts, wi1dl1, r1fCAd5Yyl20A

wizj Clsdodzs feclsjSCOjls toj OC yd®tils 60 @dE®Ss K dz0
76 oSl dested L 51 d dkazdAsdss o W S B jL dzd € OdzH desc 5§ Ols O dzd
78,799 " Hjd&zjd¥ T of TsHBd 56 d 60% mElse jlsiise j dzdzts.
H Br H

- 58

t JOcjdzlsr d:(iRpP@BOANEL;, w1 o1, 1 JCAPS5YL120A

sddzls j L  Odedzj dzqtetso Odzdz’ 7 cjlsjtesfsddyds Odss  dzC
fetsdL otHdr 7 MOdpsiskefde®z §sHRsH € f§odkkyj dds Od
CjljtesydS ddyuj msdn fetsdL o SHd A f o d to tPd-dgts & 15 dz
COOddL diezj &5 jdd YdR e®EO06Gddt sdddd) HjL Bl 57O d
fslsjCOsls fMjdjClsdo dts; Memls@pls fudss HitA§dssood 2ts j WS QL]
fedeseshdOduj MSEes L Odj Misdlsj dv .

Ar = Ph (82); 4-F-CgH, (83); 4-MeOCgH, (84); 3-MeCgHy (85); 2-Me-CgH, (86); 4-COOMe-CgHy (87)

(i): 50% H,S0y4, 55°C, 12 u; (ii): HNO3, Ac,0,0°C; (iii): Tf,O,Py CH,Cl,, 0°C;
(iv): Pd(PPh3),Cl,, Cul, Et3N, AM®A; @ koHBekumMoRHbIi Harpes, 110°C, 44; ° MAOS, 120°C, 1y;
(v): Pd(MeCN),Cl,, MAOS, PhMe, CH3CN or IMCO
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1 Of tOo dzj dzdz’ j ftcj oteOh jdgdv t©OMIsdlsjdr d& & €k d&C
Btocmd®dsj M j dzdz" ~ fjktekzlsj dad yd da®d O-dfs i v tp jsti)df Q@ z dfO tc @ dz0 .
ltejHdzSY jJdz2 § SHABSH ¢ mMddzlsj L Iz LOd3 M J dzdz ~ ftotsdL
fMsHj ey Oh FEEORSEB] dz dzr 2 L Odsj Mls d IS dz' 1 teots o3 thedsts YO atgq o
fjiktelzls BYnqEDNOdH d B t6ts BJ H tSHpClE 2t 2Is 1SSl frpj dzj S Isd o d;
SBOL tso Gaehjsdgl J Ztclzls 92da] y§ @&QJ Milso j JHJdzMIse j dzdzscts
9" DtSHsE3-G B Hodzts § Iz 88Aftdfotz Y O dzd M6 8 %o hisfdso L OF dBsH j 2 flso
Blots BPRIO OL dH s d dgodsQef{dy , dzj ts CAPEPHUG dg jjO SHYdFYd , o ts dzz Yy O
gL ftsHijdsejzs ' dn O®RJ dasC dfdtsls o HA] disy G Hirtoe ¢ ts|dAs o O t
¢ f)dzts B,B2-0 B3] dats BOM 2™ dzOW S dzsls O  Lef dedizd deQideQatRddds te d |
ftcj otcOh Odzd o fMsslse jlsMmsokshdj djlsddser j L Wdter
Bes®dMisr &3 s Ocdhsd (o ssRCO: HlsPlidw) HOT § B RIS
Mtslse jlsMisokzs h j Od&Sddzr (o' Hjdvdd Ctdsdsydks? [t
L dzs j éZBHCI-EtOH). t j OC ydw dzso 5 @j S @sor o5 -(N-W Jtetsds 9
ftots d ded dz) O B dats dats dzCodztf dotisds | C Plprslfy B OL So-Oded j d3 Y.
Isted OL tsdzd dzL O d3j MOjtedfdi®Oc ®ISES, Z(ZOM S stB Ol 0 d2As tdd Wy ) ig]

9 ' A 1S H6SAY6. tdO0Sydd OLdHO 93 M [S96,1QGH A aiAs ] disd] & dzC
ftedmizsGBddfted! d dzOBd dzO. 1" ~ntsH 98%eApBME OddsdzH § 6z dzd
62% Mlse jIsMmilse j dadzts. RN sdz L seWdzd i d pGus@y j Mise j d
AscNaff tcdo s d dgtzd 4 j ded ¥ o' - 59X e344).H d dzj dzd W

MeOOC N MeOOC L MeOOC ST
a b
HO o o HO o o HO o o
91 92 93

—N
N—
MeO,C /\)\/NH
93+ /\/\/\J € Me00C X NS
MeO,C
Z Hom
94

(o)
95

///\NH /\NH o

-
° c<OMe
Me 93
d

e’ I
o
Et 97 “pp
96
d
_N
=N N=
7/ "Q/\
MeOOC N %NH o MeOOC ~ NH O
h C// H C
H N HO (o] (o] OMe

HO 0o~ o OMe
98 99
t 4 Ocj dzls’ d alzBz€H@w20A &, 1bH: NaNs, DMIF, 400 A 4c) u; (
CuSO4, AscNa, H,O-CH.Cl, (1:1), 20Ad, 3 vy, Awu Ois(@)dCul4E:N, MeCN,
20Aw, 10 n.
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[ dzv sz ) de®wizS ez @L B3 h j dzdz’ B Sk sOtd dztse  dzO Bq
ndBRdUuiMSty oo jHjdd] dEd&ct] @btdd zdagGiddfd®" s’
@ZOh dzd, ylshsyGusOigdgj EMfjhdts fsksjCOjls o Bjda ks
¢ Ol Odzq Is d g E&ds¢ jsihls o @ d Al iy ( sted W j dad &Wis MY d d2) § O
dsHdHO d&iHd d Itedi Isd dzOdd do( mj dddr] dndsdzd Oz izy
o1 Hj dzbfjczd T R SHBE R MY 5 &KL B:® O @Pij Miso j tMdzse Ocdzdw 1 te
mMdedy jdeds " ABHO HB 42 %, 9 to jif &Sy qi of+fj) Bz 5 I @rdzdor Oalzdzts |
ftedmizlsmisodd HdL st ddzOBddO f§tede jdts ¢ Mmdedy § deq
20% d sBtcOL tso Odzd & ftecsHECIstso ts ) d3ts dz j9azdfry . tdO¢
Oteddz( ¢ jsOteddz) Oyjlsddzj OB ftedoj kO ¢ BLOL S OC
O dzS d dzd dzf to ts @5i 30fs H ez R j digiz' o7 7 s H B8 yiEdR.

Meoocmsr
i HO o~ Yo i

92

100-105

100: R'=R=H;
101: R'=F, R%=H;
(i): Pd(PPh3),Cl,, Cul, Et3N, 6enson, 80 °C, 12-20 u; 102: R'=Me, R?=H;
103: R'=Et, R?zH;
104: R'=OMe, R?=H;
105: R'=NHAc, R>=CO,Me

ddzElsdB OCIsj tod Odz dzOW O ¢LIs@[dg jdasifedz" L ftosdL 9 tsH dz
fjiktokzlsj dzf daf dz@lzso ' 7 € 92,096,108, &8 6104, 105, 106 f s dzlz y J dz"
HOdzdz" | B85 OdzsdBOSIs] ted Odzt dzts? ¢ @ OHMHFirtszisdnls M dz! odztsts s dzts
BOCIs]j tcd Odz' dztsStaphylocsctudzeg@eus 209 ATCC 6538P.1 € OL Ods, ylsts
Otcd dzt Isd ded cdzff j HBSsIs jd2fi Wi dz o' MsCts?2 OdalsdBOCISjted Odz'
(frRs 0.4 i3V cdlzdz) 9 ldsh jddd IimMdtekzj sects BIS tetsBtc«
LWWJCIls tod Wi tgSoedglsrd jdzdz" = o) f OtcOls s oad3CeBadz)ste d OC Mtsc
Mo fssd3dyddz0 (1 BPdzdif s dgdnes, dz0 d3f f sdzlz yg dz’
Odzls B OCIsj ted Odz! dzthlb o O Gk dats thzs ik d  H tc BStaphidocotdad dzd3ts o
aureus and Actinomyces viscosus U-18.
S. aureus C-18 S. aureus ¢Viotkoé A. viscosus U-18

MEIHAM s, ¢ MrRs., SG [Rs, S
105 1.78 N 2.0 N 1 75.2 N
AjWdaolsted 6.50 KN 1.03 N ( 933.3 N

vsO0Cddz tsBEOL 503, MmMddzls j L Jtetso Odzgr dzseor j ftsdL o BHz
5 fcdtsy-3.dzdw odzj dzs ) tsdzdims 4 dzdgs d&zOH O h J | OdesdB OCIsj
OCIsdo detsfis! 8 dzg@ Istejrn hIsOBBOR MOV d dzdzt¢ ¢ 59 .

| tcOdels {1 ¥8-13°00361. ¢y dBtedH dz' | (Bsdzj Skdzr de©O tshdatsej
OdzC Ozsd H 59, CzdzOted dzts of te d o dsdpjted dfj teitssed@dedz” § ME OW W tsdzt
Bdtdztsedyd M&Edgr = OCdsifh j Mise d dzjy € Otefmlso j dzdz" n (OXcAN
cdetedHdL Oydd

tECtso sHfftsg flHB.ORz Halz? y Cdz adtcO CHEZOtWH o dzO
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1 toj Hdztsy j dg Odz' Isj tedzOlsdode" §J Y BSHRBHT ¢ MmddalsjL iz
Hdljtejlfjdzscosets OEOESJHO d&Off§f OSddlsddz® ¢t Odzl
B Hlg detsftsj H d dzj ded W B Isd zs0 ¢ s d dzONzsHiel dzddzts o ts 2 ¢dfm
1 jtear 2 f SHAtSH 9 ¢ dz¢ YO ji-isls d dedsdiaz@ffj f0£0 § ts dzdils d dzO dt
dsH&ZOY f OC sdzd Isd dzO Md -~ jodstic Odzf LR = C dMmdsls. 1t
fSHRSH f ] HMls 00 jdisizd tirf gzls fozts o  fif Of©dgg L J4c bz Pdits ¢ t5
Ctotsmpyj S-© @digw tsdzd dzd tc saf ®Badeq2O§ §f ®'C s dzd Is §f WeBd dz@®dz' dz" dz3q
Oy lsqadzj dzOdsd o Ol dptOfiiyidg 2  wyfd.C dzts O tzflzd gzdzlizy© I Fdzso
Od3d H d daPjdsifj € Isgfchddlssj L d thsate@kds zter , fdtedBdHJdetso ™ 2 sk
MsH jtey Odz Istcd IsEOfislisEls (O OdzsdH O O §f OC-5ded Isd dzO ¢
Otcddz! dzr 2 d ¢ jlsOteddz dzr 2 L Oej fiofls PlsFidddizts cete kY & dzts ¥ joziedsd]
LOBJ MIsdlsj dz2, Oteddz' dz" 2 (cJIlsOteddz dzg22 )( or @dBHMITPIs | dz
98 %) . 1 5COLOdZ0 oL i3ty detsfyls f sz Ytz C siz&OL Od
SHdztstej OC Iststodz I3 telff leksirdaly. tc j H j dzj dz@ € sdefls Odalsr d dee d B
CDK-9 Hd&zv tWwHO MjHddj dzd?2. uvMmlsOdztse dzj dets, oylsts dztser
Mot ?2 MbkkOGdicdzls' dedBdJHddZO d d&Off§f O0C sdzd s d dzO,
Bdtdztsedud MEd2 ot WsMsids sudmadzy, f§lkisj &3 -ifGewdfpgddgtsd Oded v
CddzOL ™ CDK9.

1 toj Hdztsy § dzO SHdtstej OC Iststc dzOW B IstsHisdEE W
f JtcdH d dzts Odzdzj dzd tc ts 8 O dzdzrORzS ¢ it GO lalztS & ZPicd Betso . 1 ¥ W o dz
Yylsts yd¢ dzd-y @Q-@&®tc dadzt Is d dzd dzL Odzj " j dzdz’ = CEzdifftcd dzts © fi)
Oi3d 2Oz M Bt cOdef] &L B d desdzd dets dztso ftotsls j COJ Is
MtcOo dzj dzds M Is-O% pezdzt s dztizd &) B J dzL s dzd Iste d dzO.

10 thdgdjyj HOded dz20 Mddzalsj L dqtcse Odzts Odgjj MEdgdlz' T 5 @
CezROted dzts o . ViNisOdets o dzj dzets, 3 IEts d3tfo] LzAz®RgN Yl d Jj
KB Isddzf d ¥ J tcOeOfsHsizl - d dis dzd dzts d3, d dztf to d © tizef dzf dzOBd 3
dL t5n d dzts dzd dzO c{dQ@issq df@ipgd dts ) CsiAattChidgigAsil-@e Jo ts213,6-

IsSted d3j Is f dzW j o] Aot Isigisdzd y d dz0 ff tsls mdzasjz I8 < fifff W3j, dAd, dBB ts to dat
C dfdzts Wi Qaztstedzts 2 § d ) dztM tis3s te Hcflofmdfaidzts 2 € d Mdztsls 52
ftcdotsHddzts € sSBtcOL ts9 Odgd & i te[tslzdlz € ¢ sl O to@tezf{dedste tOadf] dxc
9" MisCdd o' RSHES ML OGN j dztizd R R C B BOteddztse B dzd 1 tscziz u
YydlstsistsC id ydetsmls didzd dz@ 2 § @ fzfr Reflzipjlsos Cr Y j dzs-5j HB) .( MTT

1 sCOL QHapd s slssC Md ydesmis! H o kz Hz@iazfp s € dgdptisd dfi s} Fizd 2
McOo dzgd BO ) 1 WW jCktsd [ sSMsekzedyddd®. [Mkzhjmlse dj
GdBtedH dzts 2 MistckzC skztsr fndzj +Obssd "dzj( dstis d @r sttedistsy ) 8 dz O tc @ dz’
Oted dz( sted OL sdzs) § £ BO I d ¢ ffH tc 6 MzERDEEUtzo ' - cdBtcdHTBo
ftsj H ddzj detid,2B-stdd OL sdz’ dz' B  dzd dz$ j tets BC3jff 5 R LOUSUSjdFRAD C 2
OdzlsdB OCIsj tocd Odz! dzgOW OCIsdo dztsds ' 151§ dzEFO jedidfiafs Is td'dlOQ dsdgits
Staphylococcus aureus (S. aureus -1 8 Schureusit Vi ot koo) . 1 dzOyd dedj [ RS
OCIsdodz 7 O Bijteiplsdfjoddzvi P&l dik/cdsd. RdzGdB s h OW € tsdzyj d
ftoj § Owhpits@mdz) dzd ¥ yJ ¥ bed OF Bz M lsdsy df /ls 5 Hddrygf dzO  (

1.89 BS/ ez dz) .

LteOdzls t11A73-710099. ¢t Ofisdlsj dz' dz' | SkdBOtdd €O¢ Gfdss ¢
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Cdf SteBOYdsdzdzsd s s MEC O, CbtseOw 5L otsdy dzO
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OdzC ddz' dzr 2 tOHdCOdz S OC dzseakzhCk toj OMyd tsdzdz” -
Edeleva et al. Materials, 2019, V.12, N5, Pp. 688-707 doi: 10.3390/mal12050688

IF=2.467, Q2, Mariya Edeleva, et al. RSC Adv., 2019, 9, 25776 DOI:
10.1039/c9ra05334d , IF=3.049, Q2).
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ZOh ddiz SlsCter Isdj € slsiaygd v, 2y oF'dj dals Bt 1 s, f totsh
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lrwodzj dz Eyomilstse Zz0 40S MmMkesyoOmisdyj oBdzdL
MewLr 90O hh d2 ¢ Odz0 dz, GHJ B3t ¢ dzd B ' fMeowLr o
WicOc d3j dzls T Bt 1 s L O mud Is L dzj ClstetsmisOlsdyd M€
fsdzsy disg dz! des L Otew y j dzdz’ (izdts P oEsA dfdn dztsuslslis del3ts o §
ftew digsj tslsdesh jdedj ¢ EyOmkds tedBtmtsds 9 Ctdastet
Bt1s. LMlsOdetso dzj dzr L OCBBdes 3 tedetsMmisd, ftej HJ dzw b
Bt 1 s ) sBd&zOMIsd HJjSCBHJtetse Odad W O teOL dzd ydz
Istc Odzfdzv yd d, 9 C dz¢ MOs E s dzOo dzdijO ¢ dzs ydIsj dz' dzlz ¢
ftoejHh jMlsoalze h Izs ted yde¢ dzd dze 2 tcd B sfmts ds. 1 sdzlz yj
W Iz dzH Od3j dzls Odz! dzts § L dzOyJ dzd J Hdzv  f sdzd &30 dzd W  d3ts
Istc Odzfdzv ydd 74 Yy dztse j € O, ) stsd3 yd fmdzj i tod
LOBBdz] 9 Oded 2, Mo vk "Ojdalal Fds.l Ok WPt ktotse jdz@ o
1R, o Y dztsd, sy smisOGadd M dazyh did Hsh
dimimdzj Hso Odzd?2 MlstclzC Iskzter (Nclei¥ RAckES Resd 2018,d B ts iy ts o3
IF=11.147, Q1).
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B dzts § s chyfls d tetdsrzd ftc O-dzd dod dzf d hderfdide VO Mudls Mo tsjc
ORW dW ddzt dets@ s nOttOCIsj tcO, H O dzdz" 2 f sdzd o34 to f
Bd yJ dzdz’ ) 9 BHJ . 1 0 My slsizO daiz@asdusd W d3 tsidktsddg) e
o dded dzf dted H d dzO, By dets ftoso sH s sBtcOIlsd i3lz ©
ftsor how jj MmMsOBddz detsfls! . ¢ d2Odzduydj M ddetse ts2
HilsiSClsdietso Odedy By dzdz o3 ssHtsdz C1 1. [ dzv Hs¢
fisOB d dz' detsfylsd d3d yj dzdz, ffj fipte © sydiaf dzd Y thp jgHsj 2 i
Yyddz2e © dddyj dzdz o otsHdesd3 tcOMmlsotstcj, © tOMmlsotste]
Cteso d, d o twOmlsetstey M tey = 5. 0, dzd-lsdtclze h j
ftesHEzydtekzs M j2 sfkzitsdd. RLOJjMbdts, yYlsts € dMmdzsl
sOCdr Gikatdf? Wy &' O dets dzgdL C 52, HB 6] =
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SHdsL dZOydess Mo dH jIsjdz Msealkzjls 5 MsMmMisswdadd d&3d y),
ctsostedls o disygozdzOyldss OB d dzr &z0, Mmsise jIsflse j dzdets
dzj COteMmise j dedzr 2 0OGj dzls dzOmsHIsmw o dzzlsted dzj J .
Y ffitf  deso sets oL OdBsHj2Mlsadw v/ ttcOHJdC Odzts o
vy jddj MEjSlted Mmodujljd Msokjl & Itsdg,  yk
B yj, kds OS¢ C0O0C uvof &’ikSd Bsd hj f§shisicoddlss |
SBLOLBE, f(t Wettdj MfjSkcO &oyds Hj ZOK! of of
or TH] dL daj j dzj COtMmlse j dedgsets Mtej HMlso O.

] Odzls t A-B3RB0043cc A _Oée. cuddzsjL disdzy SEdzvtedz = MY
d fted B dj dgOogde¢ iy ndv C1t MmMfjSbtesmMisfdde
it ¢ tso sHifftstg AR IBWO-d3. ..dz ftets 1 Oc oW dgC OV [ dzj dzO | ted G s
stdeS toj Isdets?2 Wz dzn Od3j dzls Odz! dats 2 LOHOYJ 2 H O dzdz
toj OdzdL Oydw CoOdestsar 7 orf ydmdzj dz2d?2 (SCoOdalstsar -
o' MC 2 koydshls! ¢ ddkQ Is g dRars  fiiks dzj S & dz, o
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dmfsdz Lj 3" 2 o COYJMb@)io (f ceIsdhaltt J&PYHYSHY S0 | tor
tOBtsyYdn { dzj ClstesHse G detsfj delstc® IstsdeS Hfisted Misr o
Ldzj SlstetsH His BEH EPESAGPd L dfj SlstetsH  sfydzj BsHIW S O

sO0Cd®B SBEOLd, fodzyjd Ujb'-8fbdsd n £ tiyfssa
BsHAW S OleOREEdz] skdHtse ) ©OL &dyuos " d&dhy §sis)
fsMazjHizsh jets dMftsd Liso Oddw o G jdatsfj deftstedzs’ 7 Isj A
HjlsjCSydy?2.

LOdzls { AA0B005868 ¢ S dzj SstesOCIkdody j stcOddyuimSdj
Efstets2Mlse { dzgj ectsdzj L Oo dind dts B & @ gstels § dzf) udedaf Q6 o5 o s ¢
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tESsotHls ) diH . retlf.C gz dzHteddz [ jsdzdH ¢ dgOsdz jody

{ OMh dtoj dz dZOB G ! dzj SsOCkdodsy & §sdddk tss, {6
Efstes2fMlse §Odvisd twjLdhmlsdodses ksdfO dO §tsdd
Cdez S dzj sWddz des?2 f sdzd B tod L O d &zts off didzls jOudsE o tf as@ats o di
fsdzd 5 ttso, ©Cds yoOshdn 1 dzj CltcsdsOCy,jflssteddlzy  wdl
Cekfflz o (odddjteds? yjfd.

l Sk yj drr dser j L dj SktsOCkdody j §sdddddHT (1R
ts ) dzts@Hgs 5§ i) elsistgGdz ( Th ( O) SH GBS g BO S B ha(gmwS Od L
sk jlsMlsozs h dR - dstedes dgfnic-® dfdadzs W j dzd dz) O ddfezts dsj s d dz}
Th(O)S/Th(0)SO,. s ddzsj L diotseo Odzdz’ § 1 R ftotsH | BsdzMistedtetse Odz
Hts 400BjL LO®Rjsds?2 f(slsjted &OMMr . w fsdsh! s ssd
otsdz OB jtesdj stedd k& MisiPsizs o diag alz08 i rs fds BB 6 Ols d d3ts d3iz
d otffsOdtsodzj dzd® (ORBdytsdvtedts] §sojHjddy) §ted
Cslstster 2 LOodMmwls ©ls ftedesH' BSSGo' n cdokff. € dzj ¢
fs5C 0L Odzg ftswe dzj dzq j 8 OL dzd ydz A f s dzts i s lsdyj
o Ml Opaso dgis? B &ZOMIsd o HJO§OL sdzaj EBORa icklS,d § Gl
Colsster j MovwiL Ody ) B ectOOEOCzdly 8 Odedjsds™ dzd 2 B S &
pdzzlsted Mdsw IR, O kOCy,j f GBEOLdHE & §jtj dshs
fsdzd 3 tedglzs ydif’' (tdm. 10) .

(a)

_ -1850mV  (b)
08 15 0 e 11650 mV
----- -1500 mV
0.8 — -1800 mV 104 — -1350 mV
o — -1650 mV ol — 1200 mV
§ 0.4 — -1200 mV = A — -1050 mV
@ ¥ = A\ -900 mV
A 1050 mV = i
A 024 — -150 mV = 0.5 — -150 mV
A
00 1 [] OO ’ I 1 “—l‘ 1
400 600 800 1000 J 400 600 800 1000
-0.2
-0.5 Wavelength, nm

Wavelength, nm
tdmo. rdwwjegdydddsdud mScdd mfJSister dzj des¢ 1R dzO
| TO, ftdzzyjdesdz § o EMmMdazsedwa < dzj Ctesrndddud MEBe
fslsj dzayd OdzOr ( sBtsL daOyJ &f j ifapeQjdidstiz)?: c(ckzf PHs2 dzO s
IS sC MEeslslg@iy 1 W j eH Odzls dzets 2 G 6 bp s Y SE®) Cddigigze? , S
HdSCMdH O.

[jroddL B {djSktesitesddsets o jHjddy 1R Bfd b
HOddzr 3 -BBNIUR M jSltets! dzj Clotesn d disd d -egie Qs sise j sl
5 tsC fedsistgtsds, dMitd LsoOdd 5 o SOujfMmej ftejuh |l
[gRsd B, ybt 1 dzj VISHb®ReE iG] j0¥tr sltedyOljd dr 7 d
Msd Hddej ded?2 dLEyjde ofjteorj (tdfm. 11).
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tdm1. steOdzmMW sted3Oydd H dW WSHj) By difdf dg2sd) tdsts@idd V

Isd < fcoeslaly @( B-d3j Is-PdAs 5 ¢ ) DeslsigSB-H s Mfh © § €d  d =

L dzjtEEst g B i MS a5 o smlsOdeso dzj dzdd o t©OMlse stcj MeCN
fsedztsh jdedw ftod o' BtoOdzdzr » Hdzd dzOr o sdzdz bfihtstslse j Isfls
&joOW ©fj:), O OS] otjdjdds j LObd)NdBEMisd ©OL o

o tc 0o dzj dzd § H Odzdz’ ~ o sMils OUzs 8 d Idjtfdg: CdistRts 1 &P S Islc\s = d
MsjHddzj dzd?2 ftoj Cktemstetse ({ M. 11) f 1 dzjChtesntotsd
fdzj detsC f Mslse jlsMisolkzs hddisd ¢ J dzH Odzlsdz” di3d Gkt f Od3d
o atsH, Yt { dzj S lstetsn tefctRidesdidsd i 5o j Hej Uzdg s @ jslsizdz’
fjtojrH Qdzddng W LIstsdz! Cts 1) ©Biw@®OBd Ok dgF R0 dz ts filgs s W dz
fjdHOdsd 7 ctkff o tBtdn fodddjtcds, O OCYj it
WO di3j delstse f sdzd &3 tedats? Yy § dOH-Is drtsokvin CodpslisigEBd i3 H O
Hd S MdH dzats 2 f J dzH O dzlslaisl) We @Y f s y dztss € ¢ 1tz dzdaf @&
HdOdzd sdedetse 5 MismMistswdzdw f j degH Odzlsdets?2 Gtz § T 9 toj |
L dzj Clotesdz® dzO@ 1 dzj S stetsdzesOC yJj flststedzr 2 WicOe d3j dels s
fsHlso jloyHOjIsMY ko jdduyjddjd ckshr §scdshjddy o
sB d&zOMIsd © HJOY OL Sdp>Ef Blsfazyf Odfgo 10) .
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