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ANNOTATION
Kholodniak O.V. N-(R-carbamothioyl)cycloalkylcarboxamides: synthesis,
modification, physicochemical and biological propertieshe manuscript.
Thesis for the degree of Doctor of Philosophy in the field of knowledge
"Heal th" in the speci al ay y2Z2d@izhghRbtate ma
Medical University, Ministry of Health of Ukraine, Zaporizhzhia, 2021.

The thesis is devoted to the development of preparative methods of synthesis
structure determination, study of physicochemical and biological propertigs of
cycloalkylcarbonyiNj-arylthioureas, N-[2-(cycloalkyl(phenoxe(phenylthio})-
acetyt, aroyl, hetaroy)hydrazinel-carbonothioyl]cycloalkylcarboxamides,
2-(cyclopropanecarbonyl)carbonothioylydrazinel-carbag(thio-)-amides and
products otheir heterocyclization.

A detailed analysis of the literature on the research topic showed that acyl
(aroyl, hetaroyhisothiocyanates and products of their modification are
insufficiently studied class of compounds, despite their usage in chemistry

(camlysts, ligands, coordination compounds, colorimetric chemosensors), materials
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science (liquid crystalline materials) and medical chemistry (objects or purposeful
search of biologically active substances). Besides, cycloalkancarbonyl
isothiocyanates rentaireagents with untapped potential for molecular design and
structural modification of biologically active compounds. Moreover, the
introduction of lipophilic "pharmacophore" fragments provide additional
intermolecular interactions with enzymes what poédigtresulted the increasing or
change of the biological activity vector of named substances.

In the course of the scientific research, -po¢ methods for the synthesis of
undescribed N-cycloalkylcarbonylNarylthioureas were adapted and tested.
Abovementioned protocol provids the sequential addition of equimolecular amounts
of ammonium thiocyanate amdinucleophiles (substituted anilines) to chlorides of
cycloalkanecarbonylchlorides. It was shown that npsebstituted (cyclo
alkanecarbonylthioureido)benzfdryl-)(sulfo-)carboxylic acids in the oRgot
synthesis method were formed easily and without features as products of interactio
of starting compounds with aminoaryl(benjgarboxylic acids, 4minobezene
sulfonic acid and their amides. Specifics of interaction between genamnaséed
cycloalkanecarbonyl isothiocyanates amghenylenediamine were established. It
was shown that the main reaction products weMeg(2-aminophenyh
carbamothioyl))cyclo&anecarboxamides and k(3 (cycloalkanecarbony)
thioureido)phenylenes, which were separated by recrystallization from methanol.

A detailed study of the reaction of cycloalkanecarbonyl isothiocyanates with
hydrazine hydrate was performed. It was fouhdt the reaction resulted in
formation of N-(2-(cycloalkanecarbonyl)hydraziriecarbonothioyBcycloalkane
carboxamides. The latter are the result of the interaction of the starting compound
with cycloalkanecarbohydrases, what confirms their dielectliophature. The
developed method was successfully used for the synthesis of a seie&-of
(phenyloxa(thio)acetyl(aroyt, hetaroy)hydrazinel-carbonothioyl)cycloalkane
carboxamides and -@yclopropanecarbonyl)carbonothioyl)hydrazihearbe

(thio-)amdes. The optimal synthesis conditions (reaction duration, temperature) of
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these compounds were selected to prevent their spontaneous cyclocondensation ir

the corresponding substituted triazél¢hiones.

For the first time, the original-dycloalkanecdonyl3-(aminc, phenyloxe
)(thio-)methyt1,5dihydro-4H-1,2,4triazole 5-thiones were synthesized by leng
term heating of the corresponding disubstituted thiosemicarbazides. Usage of thi
reaction with other diacylthiosemicarbazides was not successtilaftar undergo
heterocyclization in the presence of sodium hydroxide with the formation of the
known 5R-2,4-dihydro-3H-1,2,4triazole 3-thiones.

It was found that diacylsemicarbazides form knowR-3-amino-1,3,4thia-
diazoles under the conditions ofetltyclization reaction in concentrated mineral
acids. It is shown that the latter undergo an additional hydrolytic cleavage of the
cycloalkane urea residue.

For the first timeN-(4-oxo-3-R-thiazolidin-2-ylidene)}cycloalkanecabox-
amides were synthesized Ithe interaction of disubstituted thioureas or diacyl
thiosemicarbazides with methftbutyl) chloroacetate in the presence of potassium
acetate or in DMF in the presence of the triethylamine. The proposed synthesi:
method of 5arylidene derivatives of-B-4-thiazolidinones is based on [2+8fclo-
condensation of compoundsvith butyl chloroacetate and subsequent condensation
with 4-nitrobenzaldehyde according to Knoevenagel.

All synthesized substances were purified by crystallization from solvents. The
structure of the synthesized compounds was confirmed by modern physicochemica
methods of analysis, namely elemental analysis, IR spectrophotofeagd*C
NMR spectrometry, and their individualitypy chromatemass spectrometry. The
H NMR spectra ofynthesized compounds wettsscussed in detail and features of
key functional groups signals were revealed.

During studies 100 compounds (85 for the first time) were synthesized and
studied for biological activity by virtual (molecular docking), high throughput
(microbiological studies) and traditional screening approaches. The study of
biological activity was onducted on the basis of the Training Medical and

Laboratory Center of Zaporizhzhia State Medical University, Departments of
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Pharmacology, Pharmacognosy and Pharmaceutical Botany ZSMU, Pharmacolog
and Medical Recipes with a course of normal physiology BSkhicrobiology,
virology and immunology, of general and clinical pharmacy of Dnipropetrovsk
Medical Academy of the Ministry of Health of Ukraine, study of fungicidal and
mutagenic activity- on the basis of the Faculty of Agriculture and Food Science,
University of Applied Sciences (Neubrandenburg, Germany), study of the effect of
synthesized on growth rates grain creps the basis of the laboratory of the State
Enterprise "State Center for Certification and Examination of Agricultural Products”
(Zaporahzhia).

The developed strategy of diuretics search amadwgR-carbame
thioyl)cycloalkanecarboxamides revealed an effective "compolaatier”, which
competes with the reference drug "Hydrochlorothiazide" in terms of diuretic effect,
and according to the salts of molecular docking has a similar mechanism of
activity.

A strategy for elaboration of novel anticonvulsant agents based on the
structural modification of diacylthiosemicarbazides, which included a virtual target
oriented screening of synthesizednmmunds to the active centers of GABA
GABA+-receptors and NVSCs of known antiepileptic drugs on the biological model,
and the results of pentylenetetrazol seizures found a compound that exceeds tt
reference drug "Depakine". Further studies of the “ls@dpound" in the model of
chronic convulsions (pentylenetetrazol kindling) showed that it normalizes the
functionatbiochemical system of NO, prevents the development of nitrosative stress
in epileptogenesis and the effect is not inferior to the knowicamnulsant
“Lamotrigine”. That is a strong argument for its further study on a neurodestructive
pathologies models.

Antibacterial activity studies have revealed several promising compounds,
namely N-(2-R-hydrazinel-carbonothioyl)cycloalkanecarboxamideas highly
active antimicrobial agents agair&t aureusandP. aeruginosgMIC 3.12525.0
e g/ ml ) w-inhibitory@detiWtyR Based on molecular docking and traditional
microbiological screening, a strategy for the search for fungicides was developec
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amd several promising compounds with activity exceeds the activity of the
comparison drugs Cyproconazole and Hymexazole were identified. It was found tha
disubstituted thioureas and thiosemicarbazides are not mutagenic and can be used
effective growthregulators with fungicidal activity.

|The compounds that showed high rates of anticonvulsant, diuretic,
antimicrobial, antifungal, growth stimulating and antifouling activities were found
during the study of biological activity and analysis of the "strueaatevity"
relationship among the derivativesN{R-carbamothioyl)cycloalkylcarboxamides.
Two potential fungicidal agents that exceed Cyproconazole in terms of minimum
inhibitory concentration, broad spectrum of activity and no mutagenic effect against
phytopathogenic fungi were identified.

The results of the study of biological activity, as well as the established
"structureactivity" relationship, could be used for further purposeful search of
biologically active compounds amoNg(R-carbamothioyl)cycloalkylcarboxamides
and their heterocyization products.

The results of the thesis are introduced into the educational and researcl
process of the departments of pharmaceutical, chemical and biological profiles o
higher education institutions of Ukraine.

Key words: cycloalkanecarbonyl isothoyanates, N-(R-carbamothioyB
cycloalkylcarboxamides, heterocyclization, spectral characteristics, biological

activity, structureactivity relationship.

sfdmMs¢ ez COY' 2 LHBBEROOYO

1. Novel acyl thiourea derivatives: synthesis, antifungal activity, gene
toxicity, druglike screening and molecular dockifgntypenko L., Meyer Fatuma,
Khol odnyak O., Jir8skovs§8 T., Troianoyv
Kovalenko S., Garbe LSteffens K.Arch Pharm Chem Life S&2018.e1800275.
FrdmjtlsOdzls¢ © BteOkO Eyomls: E ftetse jHJ dad



11
odEtsdzz o OdzO "' 3 ydzz O yOMmlsCtsots B' Bdzisc
dz! dz¥ 9o OzO tejL kzdzt IsOIsd, ' Hetslskzo OdzO MIsOL

2. Novel N-cycloalkylcarbonyNj-arylthioureas: Synthesis, Design,
Antifungal Activity and Gene ToxicityKholodniak O.V., Kazunin M.S., Fatuma
Meyer, Kovalenko Sl., Steffens K.G. Chemistry and Biodiversity020.Vol. 17.
42000P2dB) clsOdzsC © BtOzO Eyomls! bk ftse |
Isj d3gts® odC kB OO ®mO slzsd;’ ydzz J ¢ M JseaQiizQlz
ZyOmls! o kL OGcOdz dej €dz'd3’ @i jdad & dz'Hlss@isZ” 1 3 W "da
MisOIsls' H.s8 HEkZCE

3. Kholodniak O.V., Sokolova K.V., Kovalenko SI., Podpletnya OA.
Directed search for compounds that affect the excretory function of rat kidneys,
among new cycloalkylcarbonyl thioureas and thiosemicarbazides derivétiyjes.

Hd ydzO© IsO & d202z6 Pz eh.5- 13 (1Wd.MJ telsOdzlsC © B 6 O
E ftesojHjdzdz dz' sjtcOktcdzsets fshkzCk L O
dzls Odz dzz yOMmlsddzz, BttOXzO EZyOmils! -n d i3z y Gd |
B' sdztse ' ydzdr HGMdz vy jde ,). " Hetslstsoy'® Ml

4, Khol odnY.aS%avytskyi V.V., Kovalenko S.I. Substituted
(MmMycl oal kyl c ar Hbemy)tatbbxylio(sulfomd) dcaly: asyntielsis,
antimicrobial and growthegulating activity. Current issues in pharmacy and
medicine: science and practicc 0 2 114 (3% e 4-11.(f d M tcls Odzls € ©
Eyofmls: bk ftesojHjdzdzg dz' IsjtcObktcdzseisOf s
YyomlsSseots B' sdzse ' ydziz J,§ e tg Gaf@3J ials ©mgds ‘dzizo
tcjLizdz SOIlsh ‘aodR3WYdedff&x s B ' sdzse ' ydzdrs HtMd
HtcB.C Lk

5. Kholodniak O.V., Stavytskyi V.V., Kazunin M.S., BukhtiayrovaN.
V., Berst G.G., Belenichev I.F., Kovalenko S.I. Desi gn, syntf
anticonvul sant activity Bifo pnoelw nm2irac vy
202VIo.B7 21 12542.dmMj tlsOdzlsC O BOdzO kZyoOmls:
tcOsktcdzsets ftshCk LO Isjd3se, od¢ tsdzkzo O dz


https://www.researchgate.net/scientific-contributions/2161350416_Nina_Viktorovna_Bukhtiayrova?_sg=jvWaLctc8XHYj5wZ9dBoUbQw18Mi72dCMHwuasEkTZPCDm46QNhDnMu_Zjc2BUvNicQIpZ8.abtU3pDRwduLCLeRBwVIVpRQx1o_LNVtU1gRg1dr5q0Rggm-8412B6cqkJ6-IcjyeUW1V8vMw7o6whG-aVXmvQ

12
BicOkZO EkyOflk! o kL OcOdF dziktizdedzd Bj [ b &' Is@

HYJd , "  Hetsltso )y MlOlIs’ HES HtokzC iz
6. Determination of gene toxicity of novel acyl thioureas derivatives.
Buhai ova V., Cao S., Troianova A., J

Hassan F., Kholodniak O., Kovalenko S., Steffens ) j 2 € tc ©° dzfitf € OC dz(
sdydzO € sdal j o] dzay’ dzdzt ¢ s Ofgaizeiz’  df M sePrs: o Siddf
e’ Yyyv LOMmdzzo Qdgdz204} 20u8,180.04.201-8) .
146.(f| M dMmisd 29 Uy dg&E&KO j S Y j tod d3j dzls Odz' dzj
Ofmls: © kLOGCOz dgj dzdz’ tojL lzdz' sOIs' @ IsO ¢{°

7. Antifungal activity examination of novel acyl thioureas. Troianova A.,
Jir8skovsg T., Buhai ova V., Cao S. ,
Kholodniak O., Kovalenko S., Steffens K j ¢ tc O dzinlf € OC Hz@ g 620 o
Wdtejdzy W ¢coSIszOdz! dz' #lf s O dzdz' tefds@aBOdmests ' L
mMdzz o Odzdzw -3 5 W4 . 218, 30.04. 201186 mMsOf
BdMisd?2 Tadeg§ O EZO S MY jtodd3j dzlsOdz! dzj HtsMcC
COdz! dzj dzgdz' tojLEzdz SOIs®" 9 )IsO "  HeBIstsay' [k

8. Novel acyl thioureas derivi@es: antifungal activity, drugke
screening and miecular docking. O. Antypenko, L. Antypenko, F. Meyer, O.
Khol odnyak, T. Jir8skov§g, A. Troiano
Kovalenko, L.A. Garbe, KG. Steffens[ Ols j .o Odzd ¥ tfiGs fapdztf 'ts 99
Witejdzy' W L 3 Y dzOteH-gEE dzzy@hke f o Oz § fig
Isj rdesdztse * ydzd s ftoetsyd M’ o Mmlso(&R29.088018)idz" €
v jtodets © odzr . T@2p1R52.([ RBLYBMIs d RPo ¢ U4y dg@&&O | ¢ Mt
sSOdz' dzj HBMdz" EyPlpdzy , o B BO@O Odz' dzj dzdz’ toj |
sjL HY HBECE

9. MSdEZsHMY.C, [ dktsa O ¢., 1 E2c0O2t90
Yyde dzsf etsf Odeso d a3 WtcOe dzj dzlstsdz, W& fj ey
B' pOIs. dz® IO &ty ydzO S tsdet Jtoj dzy' v Mlskzu j d
11rfuv o MEyomdz 2 dBJTHROU@ED7.010).- ¥ Ot RPyv



13

2019: (EmMsORMisd 2 o g &2fs@@zO j C MY J tod d3j dzls O
BicOdzO EZyOMmls! o kL OcOdz dzj dgdz toj)L Zdz' IsOIL

10. mtsdztsH ddw.C, [wlsOo Hy' G @Y dstso Oded 2 { tsh
v Isste' 9 L ftoslsdctcd B N-NeHtssL ORF 19 dfj bl -~y [isels dh
tcBOL ®Iso. www I MjEzStcO® denf' C8° dOEZSC S t5°
3" T Htsfdz' HY J dzdzy( 1190 Of4,]. +@ il e diddic) d .red Is ts d3
HlteYy Qodzd2?2 kdz o jtemdlis-uls “‘IWPseud mis ¢ Doz G f
CtsdzO® S MY jJtedd3j delsOdz! dzgj HtSMdz' HY j dedgv, Bt
s'' o9 SO ' HetskBoey' IsjL HB HEkzCE

11. mtsdzsHdW €, [s 59 QAUjREC Bt O BSIs* 5° dz) yd
B S MOt J SIsdodzd?2 ¢ d&zOM B ' tsEOdE'| gdzs
[ ") dz0tctsH dets-f BUAOFGdste s Ctsda jtej dzy' ° culzy
J Csdzse ' (16T . Al0d3'20&20) , ) Of tstc’ ¥-¥V.([ MBoe p
BdMisd?2 Teadgf 82O dzO J C MY Jtedd3j dzalsOdz! dzj Htsfc
CGOdz! dzgj dzgdz' tojLEzdzt SOIs" 9 )IsO "  HeBIstsay'

12. Kholodniak O., Kovalenko S., Belenichev I.. Design, synthesis and
anticonvulsant activity cycloalkylcarbonyl thiosemicarbazides derivatives.
International Ec onf er enc e cgontemporary phar
expect §28.102028)! Lehuania, &®u n a s , 2020, -9965515-2 .
6697.({ MsB dMisd I B Bs@zts& yOMmls! bk ftese j HJ dzdz
SHjtYOdzdr tojLbEdz SOI). 9 IsO ¥ stedzdzj dzdz’ k&

13. mtsdzsHddW.C YteslsdmMizHtsdkdzO OCIsdo dz' Mlis:
tcB OL JHOsgj.te' Odzd XXV wuwl ¢ pe@OBtudes’ 62O
BsdzsHdnr Eyjddr IsO MmilsksH jydgls ' a fHtezf i sdaOugjts
l OQdzvh €O ¢ Topi cal Il ssues (BIL9neaytchne davc i
MOt CT MO " o: | nOWIBRZ[0MSIB.d Misd 28 t8 @zz®) & Y O
' tdej H j dzdz Hisfdz' HY j dadav , sBtotsB Y SHj to
Is J)L

14. MtsdzsH AV N-(RE OtcB OBsIs ' t5° dz) yd ¢ dzts O dz€ * «
Cy'"' won yqodk'. L 0f'j 28 tcO’ dzfp! Cts5° dz2OEZzC s ts’™



14
MlskzH jdzls' @ L 3 Y dzOtetsH dets® EZyOfmilss c¢culzyOoOf
20215%1,6 Co ' Isdw 2021 to., 1 Ofies( s dnsd
o dzgj MBLOdZO EZyoOMmls! E oo sB )lzdztsH Y 61 & 'dad )
sOIs" 9 1O tWthtodzdzj dadz’ Isj L

15. wddzlsjL SO H'  EZtejlsdydzO OCIsdoe dz' fyls!

1., uBCl.dsodOs s Qudz) dz9 ts Hup.dz Olisdzy dZd.lsOE dsty Y dz
CedgW jtojdzy" W ¢cCurrent Trends i n alBonaefr ma
Me di c i2}2e6s elstcQo dzv 202 1te. |, U J tedhis( mdzs d Mo

sd2 o ida®mB&O EyOflks!: bk fsojHjdd Hshd
Lzd 5Ok’ & kO KW stdkd] dd IsjL



15

1 f we v

//////

T wosuol . . . s s 18

////////

Y19 ¢d¢suvurRlIqweu? ([ érececlewaerEeteduvuvi 26
tdryrwf 2 [ourt worrl wfowrfrrrodircre e e é 47
2.1 [ SMmMyjtwdd3d dzlsOdz2 dzO =" d3° ydzO 47
2. 2. [ SMyjwddd dzsOdz dzO B " tsdzts@ * 52
2. 3. [inpilkts(Hgsdz] S zdzwtcdzed?2 HEBC ' dzée 60
ti1rLuIN-(R-Q*»cl)tJ¢IlvwiwI)ARin¢Is¢1s6l

gRL UL, drtrodftrrmef wey mwi R fu
31A S dZcE Ok Oz OB s5dz &z ' L sls' BY'

O dzOd3d e e e é éceeéeéeeé eceéeeceéee
32AdC dzsOdzC Odz§ OteB sz’ dz Odslsdzisaqbgn
OtsiZOIsduyudzd &3 S dmAzslsOd3d ( Mz dz'.&
3BAJC s Oz OdeE Ot tsdz' dz " L sIs' Y 26
cOssdy SO 2ttt WEdSy' BdzOdz' dzd d3g
3. 4. Cddzsj L tGWthdeszHSGMzeraOdﬂﬁGDtGBSS
sO© " A WkdSy SdOd dzd~ L Od3" " j dzd
3.5 ldmdzsoCdeeééeeeéeceéeeceé e
tdryrwf 4 1w [ JqJwyprLw JJ]ouvuvrIl [Juuvw 101
4.1. JHdzde MmMddzsy L 59 Odzd fni]’lgi&tl
fijtddid dzZlsOdz? dzgd - o Qteddzé é e e ééeé
421 eslsd mMizH t5d3020  |95Ciz Oz G5 tdstfjf eftadti=d<)) IsC4 !

///////////////////////

61

01

12

4211 jteo ddzdzd 2 mMS ted dz' dzc fno[dzls;ms:llz

4.2.2 VjoEp@Ssdod s K’ 09F
2O dtsH | dz'  f jorliziecs)seisdy BaBO@Es. &. &



16
4. 3. (l)dzlso[Boﬁl{sg\—tGdz@dthzleDu@(DOQIsc[sl
dzdr MiscdzzCééeéeée. .. éééééeéeéeééé
4 . 4. Azdz6' yduHdzO H'w Mmddzlsj L ts9
GtedB ' 9 SO BZzISOGj dzdzO OCIsdo dz' Ml
4 . 5C.todudz’ dz@ tso °  teH tfifrisdis jHeYzj dezdisvs to dats

29

155

Lo Odzdr MisdzzC ééeeéééeceéececéé
4.6 JldmdtseCd €. éeé. . ée.. 163
1 04 O PRUBIVU [ ] .S R 165
4l R[S JIRSIITRHBUOOL RM..Jlfolke ], 167

[ [ OUSREEEEEEEEEE666666666666. . . (103



17
detrJws offJirm P10y ?

o1l -OdzsdBOCIsjtc’" Odz dz ftoj f OteOIs( ;

1 ¢f s -COBEB dtsBOMdw dz0 ¢ dmdtsls O;

[ 1 AL -HdG' HiesW sdzOstcj HESC ISsOL O;

rfwef -Hd &3 s dziizdz! W sSMdH;

rfa -H BB Isd dzww st dBOB H;

wl s Sy s 0 CdMdslsO (cjlsj etsOL
wy - deW Oy too sdzd ? ;

d3. . -BBOMBso © Yyoms< O;

I -fteslsdj ' dzd fIsdydzs d&z' COm! € L
ls -f Jdzlsddzj dzls j IsteOL tsdz! dzgd?2 € ' dgH dz' ©
~nlctB3BBy -mtotsBBGiFY | CIstesdB] Iste” W

ooclt -ftoslstsdzdzad 2 WHJjtodzed?2 BOG dz' Isdzd 2

Bg ¢cft -okedzj yjiod?2 wHjtedzd?2 BOG dz' Isdzd ?

GABAxte j yJj fisthtd stej yjfstste csdzso dgsc s &L S k2
GABAT-t6j yj figehd stej yjflotste csdzso descts &BsL Sk

GSH -Gz IsOIs’ sdz 9 ' Hdatse dzj dzd 2 ;
CA -COteBtSOZG" HIcOL O sd{ kz;
NVSCs -dzy 2 tetsdzOdz! dz' dzOIsts; ‘9" ¢ OdzOdzd

SAR-OdzO dz" L - structureactivity relationshipg L ©' d3dsL 9 O W L €
OCIsdodz Mis+ &)



18

lsuvul

[ B tckzdzlslzo Odzdzg? o dB Stcld ldcivdgdz Hj ¥ fiy &' IsH>p jd
k"9, w¢' hdesits oadCtstcdmistsalzsIls! Mwv o st
dz' ydedr Btsdzj Skdz, 903 dzdej & Myd L O2 BOs Is
HOdsets € &zOmEkz MY wfdish jf 5astsy dzgdzd Mist § &) d dzl
te' Ldzdr Isdf' e wC OydSdz ydedms (L O h j dg

GjlsjtosydC dz® ydedr toj ysoddz OB ts ff tsn ' H dac
SO " dHksjfttsL hdestCdd L Ofists iz W dzdzviz
COdzzL W R ftesdddmdzse sfls’ (dz' ¢ OdgH d € s dzj
sdSstetsL " 2dz L OMmtsB d ,-Istasiflds’ , ydza' dHisdrdes  Ofigiis
BOMdoe " & B' sdzse’' Yydes OCIsdodedr tj ytse d dz,
HtS ¢B ' B&' h pdegls B ' dzz h, hts Oydedz ydz' 1O
o 0dz dzO0 '~ Gipizmazepdies &k e dydzls OCIsd o dz' Mmis
we dz €Otefpr € LOMtsBd HdW SCBtej Sy~ IsO ¢
dz' o .

HiLoOy0Or yd Sdz@z' & dgdsQ@ z Hisfpdz' vy jdz , ¢t
Isotstej dzdz® IsO B' tsdzse ' ydz' 2 0OCIsdo dzsfls® 0On
oyjdedddd tcj Ocj dzZlsOd3d dz0O ! tsGtsSH dg L Odzd b
ZOlsd. 1 tsLdy'  dBsdzj Ckzdvtcdtsets' HgL Gzt
OClsdoadzdmr tojysoddz o9 j Hjdedgw dz' ff sW "' dz' dzd
(ydS dzsf testf Odz, Yyqd<e dzsslzlsOdz, yd< dztsf j dzls Od
Bsdzj Czdz LOBjLYjyk' HBHOLSCBO ' 3 ) Bsdzj
Ydzts, o jiHels § tsdgd dQeiss L 3 dzd o j Slststelz B ' tSdzts
HOMIs! Ldisclk tosLh dtedlsd fslsjdey’ Odz B ' f5dzks
Mz dIsd BOL 8¢ Mlseatstej dzdzy desodr dz' € Otcfiy!
B dz BOdz' des¥ IstsCmdydz Mist IO 9 Omthzisdzd Mis
9 Odzdz? bk " dzhdm GOdzizL W A

1ooOwL s wisBBIsd L dz2OEZS 89 dd3d ftedfshyitcd-d
Oy 2 dz20 tosBtslsO o d¢ sdzOdzO -H tEf)dz datsdzd E



19

10 ste’ L! CS8Gts HJte)y O dzse s d3d HodAUJESHEESO dzldz’
teB sdz dz dpgCHEPN S G'Is@ o dz' o Sktemtsted HdzWw Mmd
sO ftsBkzHBsoad G jlsjtesydS dz yded s gt j figh tc ¢
y'' 011 8MIO@EEE GHz0 dz@20 220 L. )

dMmjtelsOdzals sz tsMmtsB d Mls sSN-UpdCdelstsj Q dixCo ' QRSO tad
Oted dzls * ts M-[R-6 v  Szdzi QdpSdated fl) telz”) sy’ fis JOe ts Gz ls C
ts) &' HidOOGEesds' ' d yds§ sOdsS OdS Ot 56 |
OH' OL sSdded O, Bdzd Is° DL pimdizH ydg@z SO 5B (
LSt B ydz2' O B sdzse ' ydz o dzOfmisdoe smlis”' .

[ jJlsO ' L OHOY'[ jHstslfdz' HHOHgsdzdzte.sB SIsd
oded s d3j IssH "' 98 Md dzlblR-CZO tdB@D dgistdsH sy ' df) Apg* Svdzts
B H' 9, HBSHZLHpEjhkdypdzdr SO B SdzZse ' ydzd -
Mfskzkz¢, oMisOdzso dzj dzdz? -pL OztRGEL JE&OL K" W e ¢
y'w dz2020CIsdedzg "dr Mftsdkzkz¢ Hdv { ¢ dzdB dzj

[dzw HisMmMwedzj dzdgy By Isd odte’ "lzo Odzd !  dz
1 2O tshdetse ' kL Oc Odz' dig Sdaslgy i dzdPlsiaf] ~H iz’ &2 de
MitejH dzjNo(R-& Btz @ dztsld C EZs@)zC © dz$ BtOB 6 MsQ d o
&' yded B MY sdzz€SC daPs s Fdhidzed S , B ' tsdrt e Y dzt
1 B tohk dzls »ifOds@y ¥ mApdsEtc | OC Is 5 to dzd 2 N-UipfdCeriss] L
O dz§ * dz§ DEdBdddzlslz sMmj ysoeddz sO HsMdz Hdld t
Odz¢ Ozl OteB Sdz' dzd3ts s ® iz 'd) ds@ IS "d=0 d3d ;
1T woLwssdlsd (] OOl o2 y JdjdesCShirtdasigdmt
(W dz') Rlayjiisd ddtets’ dzj Y @t 5 @@ Otbdets datsls ' 5° dz] Yy
COtBBEMOE H' 8, LOVWMEZO OB WOCItsted, hHts
I fsC0OLOId d@sydzdses ' Mis! N@F Lt iHBEHREIHEdztk
Odz¢ ' dzC OteB5C MO H' 9 H dzws ' fi@HdzlsQ LL tzde 0@ H &1dZ |
s OL tsdz' Hd dz" 9) ;
1 oMmMsOdeso dIsd BEZHBoalk MddalsjL s Odzedr MY ts
CltcOdz! dgdrn R OOSIjtedmlsds L o d¢ tste Mdg Oga
dedm B4 IstsH' o (4 dzj W] EE®dad Py GO d2Ceens KMYS Jsb Vs te df



20
1 L odStted MisOdade” dz o3J I How{ddss qlzc' iz o " didslsiizy @
C'dz6) odL &Z2OYPRdMY st 2z &Y Gztsec * Yydzs OC [
Yz, ftslsdmMizutsdzdzd, Oddsdes OCIsjtc’ Odz' dzO,
dzs o FR-C OtcB OBBBIs " ' dz) yd ¢ dzts 0O dz€ * oz OteB t5€ M O«
1 Hdzw M gizlsC s Odetief dz®C Sz @ HdIsd d3tsy
~ O dzH Lindggitro ( * dz6 ' BHzdocO drd'S W B dzZPIste j HEZC ISOL
TLO L Edzhls @O E 6 d da fifisctzxzts o  ISSIA Y &ZO dy dzlz
OC sdzs 3’ toc dz-Hffjlsvi & |, ¢ BXLHidGSjofiPdzd Is s dats 0 dz' (o
' Hf s ' HOdz dg LO f JiBif sdsaelz 80 ldsdfiztsdzO A
MfsdkzESCd HdzW ftsHOM "dr WOttdBOSC tsdzse ' ydzd -

{[BO' Cls HBMuz] @ j dzdz” dzz ¢ dzj s W °, dz'Galiag dsty *
dzZsets LOd M jdedzw SO Gjlbjtesydedz L Oy 'k
shdats o ° yde dzts Odz§ ' ¢ ‘Ottodztisall’ yaz@ sQ¢ ©dzDd” fg ks
dzlz € .

ltej HA3d Is H SiMES wizis PdzdzY dzC Ote B 5 Y dS dzts B dz&
dz¢ O te BNp @G dizlzls * s MN-[2¢(sq df Cadft G dpSdzted f Ez-) dls)'f85 d dz
Otets,” ds | B Qe B @R Otfdzsdzs s 5° dz] yd ¢ dzts-© g © dz6 ¢
ftotstf Odz¢ OteB tsdz' d2) HGOR Fuigslts) &Gdz3'd)d SO tewWH
OL tsdz' ols ' (AH, ' 3Q -ttatef OLIs Rz s @) @ BBjIstsHd Mmdd
WLGeEs ydedr O W Otted3OS sdzse ' ydzed = o dzOMls
OCIsdoe dz" Mis+ e .

[ dIssHd HEMozizH ) FHzglzEY Odzdzw MY sdzz ¢ -B Iz &
desf cd2dzv s BjlssHd BStee Ods yYydetse s fipd diflsj jta jb
B' Gk tjOCy 2, odL dzOyj dzdz? ydmlssisd SO 1
CstedMisOdE " d§' " udg ¢ sd3j stsH d, L sCtoj BBO-dzP iz &3
M J ClstotsdgjYis tc'c Eiftf julyls to ts it fdzeMs.o " [ H sfypdz" H Y |
o0dzd L odSitted MAsWHdaD azh f s CEPORd B A3 h j
LProtein DatQt®amtkdsj t®d Bg j, dzj tclz o NODME[F 924 xn
B sSBHEBSR Mssr OMisdyudesets fsh ECE, tL tcOR L
fMdzt © O MW L H i HsydsessC h Bf aigde B . HIDGPAC20120 g P

-



21
ACDL arbdgy o doyj dzgdzv B' tscdzse ' ydets™ 0OSCIsd o dzts
Mistso zo OdzO M in dijo s @HVBSEAEBR-O W20 dg'ls O Js d M ils d Yy dzlz
Slsted d30Odzdr HOdzd=r ftotsotsHddzd Sut abd§ ts'icd iy
Mi crosoft Excel.

1 OS850 O dettcafdROdK] -~ Sls j U W dzitels @ls "t0B. ™ to iz dzls
tcj Odz' L soa Odes MlstcOsjc' 8 TohkCEk MfsdkzC
MitcjH HosHECIS' 9 oL O di=gl ¢ dzj &Y d dZOd3Els ' I
Flsotstejdedr fted ' = MbstekzCIskztedz 2 dBsHIW ' €C

it SLictsBdzj dzts SO Of totsBtso Odets tsH dzste N-OS Is
yd ¢ dzts O dz§ O-0OBgeittsdz'tsdg j ysoddz, s fjtejHBO
J o' dIsdzd Ckdzw tcdzd m € ' dzd C tNilslzj Qdzj Gt ddz" v I
Odz' dz' dzd, O-)EOBB Gdasw | A dnzsslg dzL | 4z &z dz!
sO ° 7 Od3 H) HBts yYydSs dzsOdzC OdzS OteB tsdzg' dz n dzks
G J dz] tc Smsugd(F dzs O dzC Odz€ OQteB tsdz' dz " L sIs' B5Y' O

l§jthj odwedzj dzts' ddiHs B  dzd @ fsindsts O dalL GdzE O
ZOls" © L @' HteOLddz ¢ HicOlssd3, ¢ ON-Q@dzts,
(yd s dzs O dz¢ O dz€ O68 BB BNz 5 H 8 Odz) ded ¢ dzts O dz€ Od
SHjte) Odz Odz' IsjtcdzOIlsdodatse oL O dzgsH ' ' 8 9
Hdgr COtBBdBOdr S dMdsls.

it BLicSH 2] zOtc B d 8 2z R C © Mddzalsj L 2 H
s BFOOEH" 9o, WwWCO L EMmMf' idg BkzdzO L OfMls
dzj © ' HIG@( % J dz' -(zis € -0 Qiclsdjds O)cds” WAt-© Ot dzts dzts
s’ ' PO dzEsOtcB 5 C-MPAE dets P tc OO @ O t5'dpis zH )
tc O L-HSdP te(B ks)-Gfz" H " &1.' B tc O dz' stflsd 30dz dz' Z dzts
tej OCy' ', bjh@fjtcOlskztc®) L OL dOyYjddr MY scC
CtHdg dzem Oy ° £k o' HY Bo5-H'dsdzd.O3 M j dz2' Isted O

l Mils Odzts o A7) szl MiGgglgPtze OL JHd L O EZdtse toj
Ctsdzyj dzlstetso Odzed m d3° dzj eOdz dzgds S dMAzslsOr |
o' Hh jJfdzj dgdzv yd & dzsOcdz€ OdzC OteB Od3' H dztisaidy L C
5R2-0R -Ha=Hs * OH ' OL sdz' o .



22

lfjtehj fttOy’ tso Odzts  ° H A 5 HYJ SHAxs GrpgCdgks
tc B 5@ @rds, dztV | dz( dzts hHrHESH IS s dzam6,B41s tc d CB:-IsS dis dz' o
IsStecdo Odzd &3 dzOGtc’ 9 Odzdz" d3 © "  Hf s " Hdzd~ HJL C
dedtBtsL yd dedzcf Ss@Q dJtedlsd HOdzz toj OYyOtE B @20Od H d
OHOGsMY, MisOdzdz L OL 2O Is! @G jlsjtesyds dz
Zlso tstcj dzdzV BR-B4HH]tE d38HAE,BFIs tc d O:lss dis dz' o .

IfJtehj MmdddigjoCtfieRdsdz OL 522" da'dhdg dz) yd € dzts C
BSCMOR Hd oL O ®BsH' ‘¢ HJL OAZ hdf @B Ols B f
Bjlsddz( Bzlsddz) R dzstcOYjlsOlstsds & fted Mizls dats fi
desfls’ IstcdJIsd dzOd3' dzz, L Of e sdats o CRE[RAz' 51
HJ dzf 5n “Riddgd DL IS dz' H d dzts dz' oy d e@zsE fisaldn g 'dzm[OA)+
h s CtsdgH | dzfigOlptets s j dzgl @dz! Hij G HBAE L O sdzj o

1 0 shmdese ™ MdMmlsj dzdes e 5 its iliwoQiny viteo gtz o
J Sy jtcd dizj dBUzO® dzlsiOz SHRStcRBso Odzes SO L Off tot
Ck tedc' dzOdz' dedr 1 ¢t , ‘do jHdpldef(We' A tsaHO dz'te j ¢
sdHsddss, ftoslsdd Sttopdtss, foslsdewd
dz' mlse . 1 dwoedz dets 2  sdsddzey vEdz LWk dzazOqd+
des® " dz@ " BER® ys' Cwdzyj dzZstcOyt ', hdetslsss
B'o, Hitwjoadhikels! ftojf OOl cAdftesC tsdzOL
f 5 o' H dzts Salnazopalr AHOE8 TB TDO.

ujBtejlsdydsj IsO { tcO CtdsydQuiddjr L talf O puidiclige@iss H
ftoj] f OeOlsdodze dBjlstsHd MddasjL bz SO o PYL o dzj
sdo dz' Mis' ¢ syl BEkld odSttedMmlsOdz H dz
OCIkdoedzad n toj dzis® drs@ Wgp1OBsls' 5 dz) yd ¢ dzts C
H'9. JlwsojHjdegd MdMmilsj dgdei HtSMdz' H Y j dedzv %
sjLBoOdedr MftsdkzES * o0y dzdodds Hdzv Isj st

tdLizdz sOlsd dzOEZSCtseo dr H tsfdz-HHSfyddz' H dalAf tds
o YOz s tslslz COW jHtcd WOttdzOy" ° SO Isjno0
CLStO defn' Cd2 H-pEhAesdetb? ' ndzdg? CBdz' 9 J M
Yyd olsdydzats’ n a3t 1 Oy’ sdzOdz! desets W Ote 3O



23
WOtedzOyjolsdydes®™ =~ &3 ° v j tedztielfG e’ fiz'dd b d tic
Cas. w. C . | seBOYyJjoMm! €8G5, COWJHEId WOt
A 3T [P et e (e dzOY' tSdzOdz! dese s d3d H J-
Ctses, COWJjHtd W' Lduyudets' , e Odz ydes™ Is(
dzO dz' dzts dethy diisdp'lsdzj * d3. [ dz mMw | sdzyOtc O.

I mMsedmisd? o dzj MHEEOdZ HISB  off@ids. § d3OIsd L O
dzedr, Mddalsilsduyde JSMYyfJjteddd delsOdz dg' -IsO
ZOdz tiBdMmists Oolststesdz. 1 tsMisOdatso € O- L O
50" o, VWhmbdsxiydatsd dzd 7 § sdztsy j dz2 SO o d d
Cjto' odedCtsdz. 1 ~RtsH' odCtdzOdzdzy HJMj tols O
34 H EOB stcOlststeded d3 yYJ delstesdsz ) Of ste’ L ! E 56
fMflsi sz (H. ddH. da&., JtesW. ¢BEOS, -9V O
CdesL ' 7 IO WOttdsOyj olsduydes™ BtlsOdz €d 171 [
Cd2 u.% Qted. § SMezjWRUsBAL e’ = 8O Bj Hc
CztomMds dcted@zOdy dfsf L ®o L " &S@hc, H. B. da ,
B CHEBSdzsE ' T, 9o " tokzMtyditpeL' Oo .Is & O Wd3lz, datsHdzts Gds,
Bdh dzd?2 [ OcPd) dets’™ O ¢z dz' ydes® WOtedZOYyY
Yydz0 OCOHj BB W [ [717 uvStcO dzde .(,L fafils(d@OW j H
CWOtedsg., utClNFO@ g 59 O0dets 9 d ¢ sdgOdzdzy s O
odoeoyd dzdzgv B Sdztse ' ydets' OCIsd o dzts flOC ks Islg
' &z ' Csets M sHOEBMsa O SO dOkCd ot
Hozd » (dE@QEZ G 52BtWOdZH §J dzB ztec, 1 " d3d yud dz©) (
WWjizlmftecse jHjdets a3 CtesBl@dzsd b ygizgtets H gl zO B
Isj L 59 Odzed n diff BdEAC [ 1dzO@ [tsjtctfs@dedzd 2 Y j dzlsto
My J el udze M’ CsctsMf sSH Ofedg! SO HMITSHNEEC Y L Oc¢
W' Coy' B wbkloo)d WitEe?] H j. dzts H tsMdz' H Y ) flztiztziz ©
2O fsCOLddCd tsMmiskfil gzicdaso d 7 v i dz'¢lotEtds.
sd’  9) tjOdZ L so Odets o d SLEAED disdieY s “BoO diflz’ YL@ TO=
stsH' o @diadz'cuigf j(C stotsMC tsydioMmy j T tstodg@dg ths to* W
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tdLkzd sOIsd o9 &zOMdzed~ 4 SMY j ted d3j dzls O dz' dz
odr fteOywn, tikBdz CBo0Odzdr E M 9 V9 lstst
FCtsod?2 CQ tds @S , Oz tsay' , tOLd L wCd
HY J dzdzV AV "dg'dgdsd », d3° StetsB ' tsdzseg ' ydzde SO
Lso Odzdr MY sdzkz € .
dbftesBOY' v tojL zdz 9S8 dzH d s dzis p ) dzdzV
tesBSIsd H Y danjHzA dedon wdzidag@tc RC IddOUzdE' o = t5 dzW J
sz Odz' dz' f dlsOdedzy MEzyOmdes’™ -3 udw d dz M dal
1rfuv,-25.804.2018, 30.04.201B8tcOf B gz I
toj dayls' ') dgQtetsH dzets® EZyOnbdzs qiz®@k CEwisc tcj fi
szt ydzdr ftesyi M’ o Mmilsoe tstc j2d3de0 9dz' 2C0CLISBH 4
' dz' ), -fos@EAstefoyslz’ 2 CtsdeW jtoj dzy" W MilskzH j dzls'
mMzyomdz 2 d3j HdUGd a1 9 OO AP ¢ 1 M ¢ t6
CktemMkz MlskHj dzls! €dr &OECtSodr totsB ' Is- L
2019 dO)*%.0Z2.069, 1Oftste" yyw), IMikCttO

szOdz dz@ LOHOY' "' ' : HBMdz Hy jdedav IsO
[ Y dzOtetsH dz' 21 widXiALdswpds 2 @ Ctsde j 6 dzy ' culz
JEtsdzse' ' KT .A0dRk20& 0 ( |latégnatiprialtec oy e r, en c e
temporary pharmacy: I ssues, chall enge

Kaunas) X X V ww | CdaW j toj da
dzdr IO MiskHjdzls'-8" Yt Mo v y dalzts  dzOIsEsH 3 j dz
cTopi cal l ssues of new 9mesdjitegjiLnda’s 2d0e2vle
I MjECteO dzs €' 2 dzOEC B89 ' 2 C sdgW j s digyy dzOte
Hdztse EZyOfmlss cuabkzyoOmdz? OmMtipORBd elRI4R@ d dac
10 ste” Yy W) eQiBHCUEE @ CtdW jtojdzy' ° -¢ Cu
ceutical Chemistry and S26a n0d5a.r2d0 2z1a,t iwa

dbftesBOY' ¢ HAHBREBEEEY Jdzts’j H] dzts dzO MY °
Wi Mmtstednd TdzOH OyY! Stsets MECdzOHE COWJjHE WOtd
(et HJjtey Oodesets d3j Oy upR@stelrd? .0 j temdIs j L
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l1Edz @Yy dBBOIsjtc' OdzOBBd HdMj elsOyY' 2 dets”’
Co dr tWEEZMEOKIS&ZOEZS Soadns WORtsoda o dH Oda
WOrtsodnms 9 dHOdzdzY -~ T Y dizSdz] al3ddd & B ff 68 O . o
E odHOdzdzwv =, h s ' dzH j Schprods BVoF {2 - Q2,A1LQA)dE H
10 IsjL HBfBO HJ2.

dlstczCsztc® IsO .8 MwdE M HidINQ E'IsDORO OSORHE Is
s stcORP ddetsf d Mdesets Isj CMskz, MEEZOHO' Is+
tcOlskzted, twWSLH' dzk ¢ [ Olsjtc' Odzd IO d3idsdgiH-d
dzls Odz! dedm HEGMdz HY Jdet, o dMmdzse € DH, 5 HiPYISE M
25MssEB MY BGMdsolEscfigls tig € dptis®z O {f tots '24z¢ Ml
Is OB dzd G8friscfs #B.te)d iz dzC O dzd . a € dzvdPBitg2dely 'dw | tc O
Is z tod ,Is 5 320~ difipdz’ ] dzdzts dzso 5% .
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tdrrwf 1
1¢0f wzpAww[ swfaearYy[JRTR: ®R1TU[] UO 1|
¢suvRrRITwav? (Jafcr Jwvsrtouvuir,

l1tcdo OB dzd o-( Bled dxOAE Odaf e’ sy OdzOIs' 9, W
Istsdz" @ k e Odz tseHdsdgizeo dgfddzB j L~ ditsy dzd o ' Mmls
Cdz sW ' dzt desets ftod’ ndEQdidzy Oy Y tod " ndE@ didz (
Odzdz? bishts. 1ltedysdkkz, y' §jtjlse tstej dade”
ZOkzSCtsoad?2 " dasjtejf wWC Hdzw R s b asdhdtsk
sfj B3 S OteBOL dH" @, * BJLY J&pYdetsu quizzs * =2

Moz " LsBOkyY G@OISd [itBHEZCIS32F d3tz@ 7
HWIs! L OMlstsmMkze Odzdzy Bk t' Ldzdes cOdzzL WA ft
dsstc Bz sdzse " Yydzz OCIsdoe dz Mis! IsO hdosC
sdy® w¢ d SOt € HYtoj f OtcOIs(.

10 o' HAB dzf Ots'dHzs OO G War' sy OdzOIs' o,
By dz" HBsfMmdz' HY jded?2 C dzOfM Btee Odz' ydedr MY ts¢
o' Hsd3' 9 Odz'L Odglilztso L O° 3 es' d2v d§y dsdzAsdyts Oz Isadzt:
36]. JfdmOde ° "dgh' BwBjlssHd MddasiL bk, ¢
s sy’ OdzOIs* 9 'L COtBtdatso drn S dMmdztsls IsC
ztslsd/ Isted W § dz' dzW siypw " dzlz L ®7 ]S dsplzdfdiztsL s lds't
tcOR zdesC dzOW o desfyls’ bk disdzj Czdz Oyddz dats’
tcj OC Yy 2dz20 LHOILd Mls: odL d2Oyo‘ Is! mw j dzj !
sOtBtsdzz SO dzgzC dzj sW "' dzt ded s yj dzelstcOdzd dz
38] OMmtiztzH ¢ dzOv o desils® ydr OSIsdeadzedrm YJ ¢
odtf OHC H OBUHUL gz O thtk' sy OdzOlIs' 9, ftodo SH
BOdz' Isdzdn W EdzC y' 5dz0Odz0OB tvg ddatidd A 56t J s jdad 8y
dzd &3 OBt HJC' dz' € tsdBA ¢ j3I3y, to BCBIs, ts A d., 1IsA@2
dzz C dzj sW ' dZOd3d, W C' HBMH Agly dezj IdOuUdis)s Qi
&ZzOsd, odweddzdfm: O dzed, 6" HWOL Jdzd, &' +
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14dLO0O0O8 yd dO( Bpis’ tzsls'@Quplds dixly* 0 dzOIs Oc¢
COodgsHAfW ' SOy " (Oyddzls® sfj ysedded, Oy(qd
Mfsdkzkz¢d) fJtedmeowyjdes WikdzH Od3j dzls Odz dz' s¢
omf jSIsd "= LOMsMze Odzgdz" E cOdzlzL o
Myfsdizsd, Stdstdkd SoOd  Wwdls jds] dsip) daps tids)e
Yydzz ®BOIjte' Odzd), MkyoOmded?2 MlsOdz O tsMls
esL Stedls’ dzgf HBMISOIsde 5. [IsyJd, ydj?2 6z
HOdzdr tMlsOdzedz' = 10 totsC' © htsHts o dQq O3 fyl
hjddas Oydds' sfj yse ddzmif sz’ cdz€6 " Wit 2 €
Mo Odgdzr w ¢ dz' COtefm! € L OMsB (

RaoX.-P. L' M 9 OoalststcOdzd k& tOdE Or f sh
L etsB d dzdff g glabsdpjufipd 3 Isted ydzts HdL Od3” Mg de = H €
oW fighO] dzso A3 WO 3 dezlstsdz & dRBsdzj Sdz' [ 4
Hdz MY sdzlz ¢ d DPeild & "SHOE H@EED dfD4aR LAS-7- L s totsy
1,4aH d d3j-K2[3#,4,5,6,7,8,9,10,18H 5H j € Oc¢ ' H ek Q tdzOEakisg @
SO Hj ' HiIctsOB ' | IS detaR O 10aS-7¢ 1L i tdEaH ddiz-Is d dz
1,2,3,4,49,10,1a5C IsOG ' H tc s{ QiOrIAS detg O 1.1a¢h) ) dzts & f
tcj sotstes 9 Odzd L O € dzOMd ydzd n Izld3)S/9 @y dzH df t
OdzOBE SO Oyd dzil'4te hi)s e d dzd

CONCS
COOH _SOCl, cocl KNGS ‘0
CHC'3 Sroa, ‘0 CH3CN 1,5 rog,
40-45°C
1.3a,b
Lla,b

R1R2NH
CHCIZ 40° C, 6 rop

R=R,= piperidine, morpholine; R|=H, R,= - C(CH,0H); -CH,CH,0H,
CONHC(S)NRR;

CH,CH(OH)CHj; 2-MeCg¢Hy_ furyl-2-methyl
1.4

t dfm. dldelstizj e d3j Isted ydets HdL Ods" L j dedf& " @1
W dzOlstcj deso dds WOc ) delstsds, W& jtemtdjClsc

28-90%
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10 Misoe jteHy jffdslz) tex] Qazls tstfej o " CsHd Isted Yy
ol dzd o O Is! dzO kg dic'jIsEE Us j'tods Qzdo - sH ] €
289 0%) . 1 ttse j HJ dz Hitsfdz' HY J dadgv dzO ydist
COteyd dets BJASdPId DK S OSMMABEET B ) ( HiL 9 5 d
wodlsd twH odMmtst ] WChWS do dad,6BniMmf msdizz ¢ € dz'
SMMC7 721 Is679r3 , Qzv @5z SsdoZ Hf so ' H ABAR 1 o
OdzOdz' L. fsCOLOo, hts dzO2B' dzzh OCIsdo dzd o3
Wizte2-0dg sd dz' ded d3 L Od3’ Mmdad & 5 a3.

Kocalrfanls © Mf " 9 Oelststed [ 41] MmddzlsjL zo Odz
smj yslsed,de (s o3 Miswis! " ttOL sdz dzgd?2 yd¢ oz
fzrndzddzdzz OSCIsdo dz' Mis! dz20 G dz' Isddzgdzd -~ dz' dz
CtsL iz dz¢ wsdiatzd.6fs Hujfftc Y dDeROtsypthesis , O MOd3] § 5 |
H Qo Odzdz"-BR da:-HSHARZY j-Hzf dz tc GBS ©de B 5 dz' dzd.Bets taxfdpitd~
dz's Is' sy’ OdgOlskz SO to' L desdzOdz’ Isded = ®fic 5 d3(
ZO Cdz' Isddedzd = S kZdz? sEtcOr ff)tf s 6 ey tzz |
LOdets, hts otsded odwoedzwels' ftoslsdt 7 dzdidedzt
5[, ¢doltsted o  HAB yoOsls!, hts w¢ HtOo d dzts
Mfsdkzz¢Or, wC' & Miwis! (DtGo[dzJ dzd2 L Od Mmc

O,

O Cl
1) NH4NCS, aueToH, kun., 3 roa 7/N
2) Ar HetNHz aueToH, KiMH.Temn.,
N\ 30 x Ar(Het
N

N

1.5 5 62-79%

Ar(Het) = Bn, Ph, 2-MECGH4Y 4-MeC(;H4Y 4-M80Ph, 4-FC(3H4Y 4'CICGH4, 4-BI’CGH4‘
4-NH,C(0O)CgH4, naphthyl-1, perimidine-2-yl

tdfm. 1. 2] dzfflétly goaN-(dD tc d dz( g F OBt PagE-s ' s
' CEBCOdEE 5C MOK H' o, ©ifs Qi SdEfdre daies) dals] ko

1 OdzOyj dzd?2 CtdzjSIsde Oolstste’ 8 tetsL h dtoc
dzd dzdzd = OG j dzls' & dzO ' dz" -] IsERErldiEst |l j(dxptca] d d
dzC OtcB O Kils ‘5" de)tec 5 §-5-%c@teE v Y A4 r(dzv toj O
y' mistfetOslg G2 * Ooalssted L H'® BHdad gz 9.8 &©
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st OdE 1.9 o d Oy i LY ' OEZOBY ddzl§ T s yuse d
1-j s @S M j dd2r d ¢ ' Htots §-5-Q@tas 5 Y fgdf. TzO Ists ). (
l otso juitrg Hzls dz' H Y j dzdzv © S'Heskz a G dadz dzsHis S dzb a4
sddedzd m 2 dz 2 ©OS Lk -BkdbQdishls G&Od)s
dz¢ Hdded o o' L dzd » HBfts dznRjpdzisQ\p' 6 =2 5(31nP1P2 5
HisL otsdzd dzd o MlsOdeso disd j W J Cls Caydglz W g * g
o d ZO-75861F 4 ¢ dzOdz' L -@ShjdscfeobzcR' Isfplde @2 2 H O dzts k3l
ftslskzy dz0 ydbslstst mdyds Mmils! -1 dedalzk d3 o1 @ dBZOA
USH WwWC, 99 jHjdadzw WJjdzg' dzr dets’ ctkzfd OB
(Bsdakd ssSmd, cOdzsej ds) Silchdoqdz ofrfdsdzd. ) tals
Ld sOlsd d®sdj Sbdvtedscts MisdCko Odzd® d 4 5

hjdgj ¥ ATA Hsp90 ' f tod-@ceykzds: fildazidasmp js
"o, ‘ fjtemfjSkdodddd Hdv dz Sko Odedgw ¢
Csdzd ¢ MistsC .
o) o) o)
/\N/YKOEt 1) NaOH-H,O AN/%OH socl, /\Nﬁ/\)kcn
o)\N/ Ph 2) Hel O)\N/ Ph O)\N/ Ph
1.7 1.8 1.9
NH,NCS, Ar-NH,.
Ar(Het) = Bn, Ph, 2-MeCgHy,, \aueTOH, kun., 3 ron

4-MeCgH,, 4-MeOPh, 4-FCgH,,
4-CICgHg4, 4-BrCgHy4, 4-NH,C(O)CgHy,

(0]
(0] S
naphthyl-1 PN
SN N)LN/AF j\\ N=C=8
A AT " 07 >N” Ph
O N Ph
1.10

74-92%

tdf. 1. 3j @ty | di-@dOtcd dz$ Ot BlR®BE s * & it
f ' tcd dS-CHOfale ts C 'Ol H & Code'slisd dedzd & dz'-7dz' 190 -20R &

) OteOdzj dz' dzgd?2 o' Cteshoddz sod2 fd Basf L
M.K.' &@6lsstcOdsd NN dfigPags J iz 7 B j delds’ dzl
wdfm. 1.4) [43]. Tudt opsodcss lsid A2 sizde ' 2o
od C o' disdytic’'dm o " Hdztsh jdzdz L ff j tco d dzded d3d O
HOo Odzd 3" Ctetsn o d dz' % of todfhs GO EBls &' o § Odzl to



30

' fqdzv o dzd o Oczdz? toj OC y' 2 dzs’ ROfF) 2 bddseta
¥ 51 )R dztBhefsy d S ozt BopCazL o Grte d dz i @ ©thB OB Ils ' °
B HIf1 ( L o d "9BHUs d3 wdpdzls j L 59 Odz' MY sdzkz €

OCIsdo dz fls! ifi wie.s Iz'tegOL'dils! L dzd R s dzG
1.92281nf , O M tsdzEPBLIS RdzWMj &' dz' HadLd3 L dd@RY jinc
IC501,23N O, 1 | tsfydz’ Hy j dede? dz@ ftetslsdf 2R dzd dzdz
Mfsdkkz¢d odweodvls! (i ek fslsdfzq ddd

dzts d3d dsz@?,cﬂTCQCCRlHSSOZ), ‘'dz6 " B ZK6O.H%. -~ to
o
Cl
SOCI2 NH,SCN \©)LN S _R R1 il Q—(o a
1.11 1.14 R/17

85-96%
R =H, Ry = Hy, Bn, 2-CIBn, Ph, 2-MeC¢H, 4-MeCgH, 2,3-Me,CgH3 2,4,6-MeCgH; 2,6-Et,CgH3,
4-(n-Bu)CgHy, haphthyl-1, 2-CF3CgH,, 3-CF3CgH,4, 4-CF3CgH, 2-FCgHy 4-FCgHy 2-CICgH, 3-CICgH,,
4-CICgHy, 2,3-ClyCgH3, 2,4-Cl,CeH3, 2,5-Cl,CoH3, 2,6- CIZCSH& 3,4-Cl,C¢H3 3,5- CIZCGH& 2,4,5-Cl3CgH,,
2,4,6-Cl3CgHy, 2,3,5,6-Cl4CgH, 3-BrCgHy, 2,4-Br,CgHa 2-NO,CgHy 4-NO,CoH,, 2,4-(NO5),CeHs,
2-MeOCgH,4 3-MeOCgH,4, benzothiazol-2-yl, pyrimidin-2-yl;
R4=R,=Hy

tdfm. 1.4. §20fdteisdhjoiafz Gd3’ "-J dasplojtidist - dz
s use ddz

IshEClk fjtemtf jSIsdoadedr ftetsisd i &r dd-dzdzd
raidH. Al-Amily L. S tsdzj cOd3d J( e mu Odes &Br fH B8Hdz" H Y
L totsB d'defns StH d  H SN-Ci@ftaiBlsQ deeds | ®z" d¢QfH * dif)i @z 'd
12D)IsO0 fsCOLOdd, s MlsOddze odwe dzw dzd
dz' dERYT-18 ( OHJj dzsC Oteyd desdZO IsHGWAs5( ¢ L OIS
MO dHBL-1 00 O] ' Isjdz' Odz dz2' Cdz' sdded, ¢t
Bsdzs¢ 0 dss{d@AedQdzts, M Mdtcj HdW ICsgz6 {f HobsHs
Cdz' Isd dzdet€-0 4 dz'lsd®? 'S dz' BRjTdz&ts 'H dair’ dgAfBdndsbOcdzfs o d ¢
2144nf 5O @4 ,91'2nftse ' Hdzs,1l.Ri2AKM MK GdaE O 4
9' Hftse " Hdets. [ tsdzj SEdzvtcded?2 HBC" dzg, E {1t
mis HO9 sy dzde " Mis! OolsstcOd3 Mlso j teH Y Iz
H' OydHPAC)d (
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(0]
W ACzo
OH
kun., 1 rog
1.15a,b 1.16 a,b 1.17a, b X

n=2,3
1. CgHsNHo/AM®A 25 °C, 24 rop;
2.0.5 N NaOH

1. CsHsN/IXM
©/ moNa 2,500, ©/ W
25 °C, 30 xB

1.20a, b

NH4SCN/aueToH,
Kun.,2 rog,

N N
NH; ras
©/ m T 3 m
0 o s CHCI; 25 °C, 2 ron
1.22a,b 1.21 a,b

tdm. 1.5. 1 ' WNCtOHoR QoS- ezl A HEZ dfj @a3'da

ANzdzH Odzj dzls Odz! dzgj Htsfpdz' HY jdade?y N SHES ff
tcJ H Otets’ dzmj ytseo ddz { tctbdeQ m G Hasy vOdiz] te[d 4 ]dzfm
LEdz sOIs' 9 MCted dz' dz¢ kz-(sHimjHESE Is @t dis tc ts¥) ji dz't
COtB OB Is " 5° dz)NEA)(I-(B 63 j-dslizls dlsif) B j dzL s2-diz)-lbs * s
s5CMdW-2-tzzdAde s j dzL O3 HEz) Hteslsd o ttkmMkz o
EGo=0. 25 QP 605 9 tckzmMkz L ascLCrd.sZeni)@ AL V:
ssted N dzZvrRitsd3 MstezCsktedzts™ BsHIW ' COy' = f
B'BdZ' BIsjCk L 206u§@Bj dzO0dzg R d W0y § @dz] -
(1.231259 * HtsMmdls! { tctsfIs dztsds tesjdst dzef Iz 8 j alzL s
sy @R, wCd2 BHjyEZzaOdkd in situ L 9
dzd i3 Odz' W Olsd ydzd d3d, Otesd3OIsdydzddzd IO @
] otsH ESWOIslaf © dzzB29 dzdigtls tdd gz © O dzd N dzw = 5 3] PEZS
od dd.28) cOdzsGj dZOdzC OdZOBI, G OdzsG j 2O AzE ' dzO O
dzso d - S dMmdztsils, O NE3-Rur4f(Bd dztsitelds(82 | digj Asdd-( ts) W
(swBjldds d dz) B j dzgL 5" dz) S OteB OB 3’ HisIs' sdzOIls {f §
&z Hddzed (1.27). l o s § tdeg ¥ | CslasdsoCddzf 2dzd )
Throughput Screening) MmddzasjLtseo Odzedr M
zdo OolststcOd o d H -deizdHlg ds ‘534606 IOofigridvits (205 1533 ridv]
Hts o' tefh" ®@ RVFV IsO LACV, o'  Hitse ' Hd) ,

1.18a, b
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9 tkm ctwdfkz (Orthomyxoviridae), 9 tok
(Flaviviridae). [tfH" HY j dedza" E H Odets Bz

R1=H, 2-CI; R,=MeO, NHy; Rs=Me,
Et, -(CH,),NMe,, CHZCOO -t-Bu

SR3
NaNHCN )\
at R3 = Me
)\ i- PrOH 300 W,
80°C, 10 xs.
) RHal, NaHMDS, THF, -600C
(H)Bu

2) RHal. K,CO3 DMF, 500C, rt.
=MeO, NH, ’

NH,CgHsR
- aueTon
)k /@ aLeToH, (t)Bu 1.2 2 rog, (H)Bu 1.24
2_ roq, KiMH. Temn. = Alk, Ar
KIMH. Temn.
NH,CgH4NHHet, kimH. Temn., 2,rog,
(t)B

2M Hcl in Et20

R= 2(3,4)-Cl, 2(3,4)NO, 2(3,4)COOH,
2(3,4)MeO, 2(3,4)NH,, 2C|356)Me

HCl

ZCI3()CF3ZCI3(45)CI2M93(4)Me )L /©/ \Q/

2-Me-5-Me, 2MeSCI3Me4 L

2-OH-5-t-Bu, 2-OH-5-Me, 3(4 NHzetaII
(HBu

X,Y, Z=CH,N

{ df.. kdazlsjL Ctde' @OGmgskdd) B it
ysoddz 5O % &sHdW CcoOddn §s5° HddR

v oW Bso Odzs Bz ff 51 & §fipls j tet@L ,B * WsChs toff* tols jrds
Cdr Ocjdas” o, MmjtejH L OHEO" jtdm{d:m o0y jlsddQ@izisd,
BBISO Aamer MfaedOd sistcOd3d [ 46] . v O¢, O]
N-( Oted dz§ Otc B O Bis Is '1.80, o) OYRBO'R H ' Oy 6.89 L &
slstod BAdgiuE s Oy j Isd dzh detstedHE SO COd' 8 s° s
O (tedfm. 1.7). ltse jHjdd?2 MmMCtodds dzcg
sjteOLdzz (AChE) IO BERlsdted ditsd dzj fijlsj tcO
iWiSlkdedzdn ° ded24m IR s o ozl | oD AL G BADYE s O o
Clsdodzed 2 * dzé ' Byo =ls tsls, 9A9C INEME( ISSX fd W j dz° dzS ¢
5 &) OYjlsOB H * jWjClsekEo ded P9 BaV)B ' Wt B
" dz¢ ' B z 9 OdzdgWs f fejj tff Odedislz ¢ 1 jsts I4d9c. d§ dEEM ) (.1 Cs
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OolststcOdidie Hty' jrdEe 2 dso ' twded?2 Bj R Ode' L 5 ° ¢
C' dzgjlsdSk ©jOSY' '~ Hdv OCkdoddi MYysdzS.

0 0 o s <
)J\ KSCN )J\ NH,CeH4R )k )k
H3C Cl aleToH, H3C N=C=S aueToH, HBC H ”

kun., 30 xB. kun., 24 rog,
1.28 1.29 1.30 74-86%

R =2,4,6-Me3 2,4-Me;, 2-MeQ, 2-Cl, 4-Br, 2,3-Cly, 4-MeO, 3-NO,, 4-Me, 3-MeO, 3-Cl, 2,6-Br,, 4-F, 4-Br, 2-F
tdfp. 1. R( OteddzB PieB Oksls' 5° dz) Oyj OB H

FayazAli LarkL ° Mt 9 Qo lssteOdid [ 4 7-( O te)sk dztishg jo
useod@8 , "S fjtmMfjChkdoddrn OdadsdBOSCIS] to' (
HOdz 2 tetBBls' HdW "7 MddelsjL iz BEZo odCts
6] dzdz? C OB 5did d & T diitpdetI8A ( Moz R dB( o L O |
Sdz - destedHEBdR & (9L, dishls Odedz s tsdy' OdzOls
Oyddz' L sls'1B8l)y;, OWz®bd stctsBdzv dzd o  Hif s ' Hdz
BjLEd sOK" HEMd HYj dzdd32th tgty o af diztsHfls |,  th tisc
sdBOCIsjtc' Odz dzgz s O 1 totistishigfiss ket @ “C s fip! ts @S tis jd 1
dzWv dzdzv U jteB " d2OW " dzz. 1 eI, eotdzd ‘° o dMmt
s 5t OB O FL-1(6wB RS e/ dgdz) kO ¢ dzspS S Oc
10. 2 dfpimahzs yd ftod yYlFdAd EEOHEaEsy)lz
OMS stoe ' Gasl.LO (Mc] ko j Hj dzd 2 O Is s EOXdsd] - C
odz' Mls' & YfsCOLOs, hts B' dzr " OCIsdo dzad &3
OdzS ' dzC O to mtielzff drdz! dabz

R

o o
O5N CN /J’\
SOCl, KSCN S NH
RCOOH Rcocl| —— > RC(O)NCS —_— NC
oMo aueToH aueToH
1.29 1.30 1.31
1.32
R = CyHs5, C4Hg, CsHqq, C7H45 CgHs, 3,57(NO2),CeH3 89-90% NO,

tdm. 1.8. 1" Hn SHG)EESAEjdas oL dzdz Oy d dz

MohamedS. A. EI-Gaby." Mt " 9 Qo lststcOd3d [ 48] tetsL
HsfdIs! y' COok MlsteOIsjec' 8 YshkzCk OdlsdB(
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OdzsdB OCIsjtc’ Odzt dgdm L OMsB' 8, 1083 MOWHOL gD
MstcOIsjce' v o] Odz' L o Ocf@fieh j& EdimidzizoC O 3 4
N-(4-(NFRMEzdz: W Od3s” dz) W j dz2-¥iz) €20 tz® Q §i3SH 3t oz 1S(
oL O i3BH "~ 9 dl=33LH HA] wiz' WP @Y dz " L slIs' sy' O
Htoz@fdzlsjl-L Od3" M j dzd43-C O dzC MdIs' skt " HES) B,
(1.3 ¢ sMmdz' Hts9 dzd d3 1.83={c d3lis ¢5 O dztleR-& fzdzis js dzfn &z dz'
H' B39(, L dOMmislzy ded 3 dalz € dzj sW ° dz' ted3d3 ] fotsds'd
3" CtoetsB dzz M VitkodnadiZlsfjls ‘s Odzd » M sz ¢ Gy ' dz
Is d © dZ&f.~aurqusMethicillin-ResistantSt aureus(MRSA, B. subtillis, St Py-
ogeney G .o O d3dzj ¢ Ols d 9 did eoli, BrOMAldmjistcErRinia¢arotovorals ©
ctod B&G. O ¢(l bli ctajnsk dz' IsOls' Hshd'j -iEddds ' © v
L 52z dz) iz dz/ W O Bt tedk) Cidgisd® Ydp)ls O 3™ H -[(Ssd€y Is-§{ Az dz(
¢ e iy Mz dz'-W jodBtsdz]df) OtcB O Bssd My SOk @ d3¢
Isd 3’ CtetsB dz' Exacil|ludssldlis("ftuss 70 IsO 80 3¢ a3/
ltetslsj, ftsojHjdzdRE o tsdzde® d3qfts W3sdzG H § & H #5-
tetsfIsj esOIsmMddzlsOL d ( DHPS) dzi dzOHO8s L 3B

) CeHaCH,COCI,
NH SCN, MeCN, SO,NHR
n.1rog
2)CH3CN
1 34 74-86%

CSCl2
R =H, -C(NH)NH; 1,3-thiazol-2-yl,
SOzNHR SO,NHR 5-Me-1,2-oxazol-3-yl, 4,5-Me,-1,2-oxazol-

1.33 1.35 2-yl,

2-pyrimidine.
lNHZC )OEt
AIOKCaH, Kun., 3|'0,C1
EtOC(O)NCS Eto\"/ \"/
S
SO,NHR
1.36

niokcaH, N(Et)3,
Kvn., 1r0/:L

tdfm. 1. 9fseke@lsPazsdB OCIsjtc’” Odz' dzdrm ©
B Hdzdr ftoj f OOl o

Georgi M. Dobrikovis © mMtff * 9 Qo lststed [ 4 9] 9 OS¢
dz' tsL dzd - OGJ dzls’ o mMddzlsj L o Odzd ~ "t Odz
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Oyddzls® sfj use ddzd, h 5 -2-GdsiHeris O disRERCE df if dgk
1.10). wddBsfcthfsddt L U878 G o ®'daddf & ' H da
&ZO' 9 bk W5 dzsddiss OeRird ZBC Mo Odzets L o d R
Mmd useddzd, O 0d4) disO @ dydsls I jOlsCodrHde IS ¢
bsse ftod’ H&Odith ©&FStd OdzOl' 0. 1 ' fdzw 1
sdSd MmMlstekzSlskted, Oddsdd SteOCIs] tcin@tp db
fteslsd "kOd o & CtBOCI] MDR stisie3dj)e.S bl tsd
1410 5C OL Odzd Ilsafc fgas GnsM.Qffetctddsisi 3 7 Ry ( [-1dA6 O .
nf ), dzOB dzd ¥ O yd f! LO fsCO0LddSORBd HB

(fws nf) 22

HZNC(O)NHZ 6e3
poau., 160 °C, 8 ropg
Me,NC(O)CI
RNCO

/
Et;N, DCM
1.38 KiMH. Temn.

R= Me, Pr, n-Bu, t-Bu, Hy, Bn, Ad, Bn, Ph,CHCH,-,

RCOCI, NH,SCN, B
PEG -400, cyxuit [IXM, R=Me, Et

Ph(CH,),-, PhCHMe)-, Ph | KimH.Temn

H H
R\H/N\”/N
0] S
141

R = Ph(CH,),-, PhACH=CH-, 4-(Me),NC¢H-,
2-MeC(0)OC¢H,, Ph,P(0)-t

tdm. 1.10. wddelsjL =~ teOdz dedn Mmj yso
WitcOc d3j dzl2-@ dg -1BEY)Is O dats dziz

Abd Halim A[5BD Mgaicss did d&f Btd-@S O
BOdBEBIS' ' dz) s jlidg ¥ s OtkOsdzed Ry € W Otc BOS W stsc
tdMsOdsdz” &5 ¢ MlsOdzH Otelsdes’ ¢ fesyjHEzted, O
dzO dzdakts jOdzL OR" M j dzd °m Odz' dz' dz' & HIAJ Is j(tetgioWhi
1.11). ltso jHjdz HBfMmdz HY jdedgv dzO0 OdzlsdE
ots’ HIWRBLOE ) tcOEMdBEls . aureudf ¢ OL OB} -B N fig[ ( 2
n dzts to W -j ISZONERY-B * g 6 R A3t WG @b e’ RIsIs j 8 W Is O dzO O3’



36
odhz OSIdods Mis' (L cdp® ¥ dedf ‘Sick » Galzdzez’ o6
ldatsHwyd L LOLdOyjddns HOdd~ Oo9 Iststdsfts 6!
fsdztsy j degdz 5L dBd Dets d o etz O, Bz § sto’ o
3j KD i Astetds ¥y § dadzv & G 8 i dgay o' Soiftsclzd

/©/COCI
CcloC R_ZF 3F 4-F

2-Cl, 3-Cl, 4-ClI,
1.42 2-Br, 3-Br, 4-Br,
KSCN 2, 3-I, 4-|
MeCN KIMH. Temn. /@
NH206H4R W‘/<j)k
MeCN, 62-87%
NCS 1.43 KiMH. Temn.

11. [ NdNSsi ' 0@ dfinizf daldejsLOaiRs Is © ¢ dz)

2J BHd2 '¥ tosBBlstss , " stfinekf ey yzdezO Ofml
o' Odz des’ OCIsdodatsmils’ L1AG ' dedsie SOstdDs * Wdaln'
L M 90olttcOdBd [51]. wswddasjL y' dzz s9d-
ftesyjHEZtess, O MO tj OCy' ‘-63] leaff €adaf2sdf dz c
ORz(UAY Hts Otets’ dig7 L EF'jOAROKL'. a 2() . ¢ olstste
3" M JNegd-a3d Is  dztf ‘26c day § dtcB O i3S Is * ©A8dz) $ 5 &0 O Exiizg
tesCd?2 Midg OCk] @OdBI WBRY L dIsdekdzed~n, SOC
hlsOdz" © BOCIsjte" 2.

CH;
(0]
i £
Cl HsN ~
NH,SCN NCS M2 | AN N~ ONT N
aueTtoH/nepem., + N aueToH/nepem., H H
KiMH. Temn., 1.47 KiMH. Temn., 1.49
1.45 0,5-1 rog i 1.48 0,5-1 roa b
R = 2-Me, 4-Me, 2-NO,, 3-NO,, 73-84%
4-NO,, 3-Cl

t dfm. 1.12. 1 " H A tsH d N-{43 ] fitsdd ddidf j-2-tclafizy 1§ Gl
BOMGEIS' &' &) Bj dzL O’ H
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L tetsBtsls® o' HAZ YO’ Is+ Mw, §H s StyphidzdlzO ~decH" WBISk
E H' Of-®L 3dg @B.ceredadDidzz’ Off OB tsdgd3. 6MmfdIstasjj,L 5o
MisdkzECd ftoswodwels! fod3 tecdzk OdzlsdB OC Isj

UmeshD.Petet ° M " 9 QoalststcOdRd [ 52] L d&J Istse
LOMBB' 8 LOndMmMlslz totsmMdzddz L § sdz' 9 j € Iststc dzt
ftetso j dzd MistkzClskztcdzz BN " WOA, ' s ] t&€ jOHiceo Ang
dzd 2 Mmddilsly os14ts ¢ O, Ot dz® € P ehIYC wlis@zOo (H
dzd N-((4-6 ' HteBCIME Y] tedgyf s gz | dz' dz) C OteB OBBIS' &
tedfm. 1.13). stt'd3 bsets, £k BBl 8§60
Is' sMmj USdD o[chr(léé(-c{' H te-BC g o3l Isdpdz?¥ | dz' dz) € Otes
dzO d3* H59).9

HO HO.
NaNO, HCI ArcOC,
iy _NHs HoS NHiSCN_
" EoH
aue TOH
NH K|MH eMI‘I )‘\Q
68-91%
1.50 1.52

1.53

HO
R =H, 2-F, 4-F, i ?
2,6-F, 2-Cl, 4-Cl
N N H20,
H H

AcOH, IM®
1.54 R

57-73%

t df). Bk 6 lsduadddi\y SOt @S wtsdz Ots s’ dzls ' 51
O’ d&hj ysse d dz

ltotso JHjdg Htsfdz" HYy Jdadgw, §°“ HIse j toH d dzd
153ls @54 eswoddzd odMmsSlk ' dzd SIsdydHdzz OC |
dev detsets Cdzsf O (DysdeHddws M.688ezizOf ishH ) Is! )¢
Of OL tsd2'3,161 ,d80L.8496327]1 , ® oW degtiHRfs @54 tcsW o -
dzw s st WEkdze' yduazl 2 39 Ghtigds APRBIs 56 j dzdzd n
h Is © diMagnpdrthe grisea, Fusarium oxysporum, Dreschlera orfyzads © H t¢'
(Debaromyces hansenii, Pichia membranifacjens 1 sz h ' fmis! Is *

(153 O MmMidseafdz’ fddzdm! JWJjSlsdodddd Wi
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hIsOd3' @  Olstsc j dzdzd G. alldcasng €. Glalwata 2k naofpaadnds(O
R tdLdMmisj dzZlsdesmis 2¢Cdnr Cdz' dg ydzed= hIlsOd
F Ctdey delste@000 BC G/ dddz. 1 O flse jtoH Y j dadz
Ykl dzO2Isd L OMstsmMikze Odzder E Mm' dz M! € sBkz

VL HEMdz' HY j dzdz Hari babu Jebi ti L f
B' Bdztsg ' ydets OCIsdodzdm L O3 M j dzd A1.58) € dzt€c
SH jtey Odp'otcosnyent hesi sée L ydqd¢ dshe,j ¢ HOodzZC ®
Yy OdzOlskz IsO to' L dzdlb7 i getdand dzdzd A 79 d3° dz'teds o (J +
LHOIdZ Mis! Mftsdzz¢ " dz6" Bkzoa Olsd DPPH SO ¢
"L ded R st sdgt oz Odzls e OH d C Odz! dzz OC Isc
dz''L Jjtedbtesydls' o. stc' d3 Istsg ts, Qolststcd L
dZse s HSC ' dzéz H s D4cY @ ffste s Dl ) b ©tc ¢ dz dz$ (
otsets MIFIW) ( sy deddzd " m izt (Esdsks
Ldzs’ SO f tetslsd fdfipls: dzd dzdzts™ ©OCIsd o dz

0]

O
Cl kscN NCS ~NH,
T + TOH
aueToH, Ku )
1.56 R KIMH. T n
1.57 ro,

n.,
45 xB.
1.55

R =H, 4-Me, 2-MeO, 4-EtO, n=0, 1

tdfm. 1.-Adt <gyYhEehggdi@aggdOtc sIs’ ' dz) yd
COteBtsSE MO H' o

1 B3 Istsy eSO jdadgy W OtedzOCt5C " dzj Isd yd
(1.59 SajidurrRehman L' M 90QealsstcO®BRd [ 54] ¢ tet
to' L detsdzOdz' Isdzd E60 s ' tlfpgtapusjordltic @ fMddalsj L 2 t
detss  d3J stsH S 58, Oy @z jzsdof @™ disop * O ts A3
BOdzdz ff tesd3’ Y dese s Oy del dzGdedz'ts figiOtaisdrH ‘1s@
4 sdzk®Yf "  HHO9 Odzd H' ~  dzzy des’™ W MW OlsOL
oddzd L dOyded?2 R dzg0,85s B2 dIL s j) deZ Ofc
fMils OdzH O tc I degftiglztWOsj W QB =82 ( BCf ). 1 teso jHJ
I ydz®@ By ¢ 0 MddzalsjL s9 Odedr Mftsdzz¢ L O
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Bsdzj SdVtedzsEts HESC' dzGlz M tsHES dzlzy dats’ W 51
"D fsHOM "dE HBMd Hyjd@ wE o COm! Cd-

> laSL‘OeTgl,*O,S ron
ﬁ R—<O
H NOﬁ NH NCS \”/ \”/ \©\HN4</

(6] auetoH, 50° C, 5-6 ron
1.59 67-90% 160 // o

R = C4Hg, C7H15, CgHy7, 4-FCgHy, 2-CICgH,-, 4-CICgH,-, 2,4-ClyCqHg-, 3,5-(NO,),CoHs3, 4-MeOCgH,

{df.1.18. wddidsjL Oyd@ddBet dgikdstouts

Is' s 48D ddzz (ed Mddzlsj L 59 OdzZ' Shaowei Li
ftsn'  HdZ MddzlsjLtso0des L O HBYBSEecE ©j O
1. 1988 ydindz0 0OSIsdodz Mls! SO t' Mistej ¢ Iz dz®

dz@maranthus albus L., Brassica campestrissL©ryza. sativa L.

1 59" St' ‘ dZstse Odz &0 MOd yieMsoled S

@O
OH NaOH OH 1) SOCl, )J\
1.90 KSCN MeCN NHR1
’ MeOH/HQO R1NH2
1) MeOH,H,S0O, MeCN
2) RHal, K,COg, 60°C,
Meen 3roa 82-97%
9 R = Me, 2-FBn, 6-CIPyCH,-; 1,2"(NH),CeHs,
R1=2,4-F5CgH; 3-CF3CgHy, MeCN, 60° C, 3 ron
OMe 4-CF3CgH,, 2-NO,CgHy, 3-NO,CeH,,
4-NO,CgH,
OR )I\
1.91
(0] \"/ \/@/

X
1.95
Z

Cl N

tdfy. 1.19. wuddzslod Ods'Ehjcdes i fifsj iy Swfody
shdase ' MOk yddses s’ ¢dhdslsd

Il twjLkzd sOI' HBMd HY | HARABRO® v o tizis dglstc
¢' Bkt ye OCIkdodz Mls: hsHts CBtej dgv 1HO5 ¢
fteswoddzO odMmMtsCd?2 " dzc' BEz®¥ yd2 wAkgrahtisus h ts
albusL("MPodHC" "  Mis! ' dzc' Blzo Odzedzg?y tetsMmiskz Mmils Od
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1 (4% ststeW -p@Bgls S Mde j dL 5° &) s' M ytse d dzO
off dzdo zO L sfls Odzdzy Ogzmg@tvadr 5O ¢' § 56 5l

sddzsjL IO ty' dz€ &z ddsfiplsO Sadh grtaricd 8F), dzts
Micr. luteus(ML), B. subtilis(BS)Is ®s. aeruginosg PS) Oyd dzld. 9% mj
SO H-BOMW[qEA ] UBo dedz d¢ts tSBEBotstcj dzs o MIsOls
tcOd3®P] [ 5¢ 9 ststcd ometpat twissee® dzdy)  ¢izls j 1.971g P.88¢zz ¢ ~
sMisOlsytarmis@detseod dzd toj dzlsc j dz' o s S5 C t6(
tcjLlzdz OISO OdzelsdB OCIsjte’ Odzt dzgdrm IsJ MiIs® ¢
fiosweodzwe sy MmMiklsls' sk OdzlsdB OCIsj t6' Odztlbzlz ¢
BR), Odzj YooMmskzyf O Is! Mw MisOdzH O B datelzalgly . §
ststed o' HAZ YyoOs Is! | h s OF¢ Isd o dztShlenteridgld @zls j
Micr. luteuse lzch d M d, d3 dz' B. subtdizls @s aeruginosa v OC 8Y dzO
h j dets, h 5 1.B8Lts dddz' Cofcfic fs detindg! Qiggizd C'ts d3dzO2 O &ls 9 ¢
(L 5020 ° dzel OB lkpdg) dzdzv 6

9] S
CcOCI| 1) NH4SCN, aueton, kimu. [ > R)}\N)j\NHR1
R(X) | Temn. , H 0
2) R4NHy, aLeToH, KiMH. 1.68 75-90%
abo X Temn.
COClI |
COcCl s 0 o s
m NN P N
R4HN N X N NHR,
R = Cpr; R4= 4-MeCgHy, H H
4-EtCgH, 3,4-Me,CgHs  3-HOCgH, . o
3-MeOCgHj, 4-MeOCgH,, 4-EtOCqH, 77-87%

3,4,5-(Me0)3CgHy, naphthyl; X=-CgHy-

t dm. clf.rRe@twost epe MmMddzlsjL Ovyd dzis -5 i y
fnd utse d dz

[ kS ‘Zhsiglis e Oo s ts tc O dsdi j el dels
OdZls tt Odz' dHIOPE MWTH QjttjL cd dejedzze ¢ O
el yj d3] 1 et s 2 @R IfdE' s OL sdz' dad T yuf I teaBlehj
fsh Sk §sdvcOoko-fh edQhls izf dgefdids,| L 1400,y d dz
Odzls e Odz HADDE, W'z ¢(j , fBHOMd h "2 "5 oL 0O ¢
o] dedz" &5 y' dz' ©HIFA P EHEB®RE B8dMH. 1. 21) .
9 jHjdO HjlOd &zO ty' d2S O ' d2Q3f sty d H s’ +
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Otcdz’ 2 ! € 56 Wlythippateseparat © d&d y d dzts Culef (Epedsc * o
palleng IsO© H' Od30EzsetaoxHostelldzs dz'l s O dzts 9 dzj dats,
ftoslsj Mistso OHADIY tefipfvtodr & Is+ o dMsCk dzOte '

yjdesteOy'’ 10 &/ &z dolststd SO EEB G &
sBO' Bdzd R LO® MddC' o ('LBOK d yYd¢ dsd
1020Ckkdodz ' MitsdkkzSd ' MmhdstOdstOod d i

G' ydzsets SO Wdkzkstej Myj dzlsdese s d3j stsHlz, BL
dz' y's8 L dzBletdguaz’ btcd M sd3kz o Mis Odzs o dzj dzts
zz¢d, w¢ ' LR dizsttOddstcOdz dz' ftetsdz o ff dzd @ O¥ [
OClsdo OlststeORBd tj yjflstc® to' OdesH ddzz € ts d3C

R
R 1) (COCly),, CH,Cly, N R
kun., 1rog ‘ N Cl
2)KSCN, MeCN, PEG -400, o N/ —N
‘ \N rkmn., 1 rog Cl \
N ==
/ X
o N N Nes /7 | \
L 1.100 N/
S — 4
N J \ n — HN o}
1.99 MeCN, kun., )\
' == NH, ©O 1-2ron s NH O
NH, R4 NHR R4
NHR
R4 COOH : :
1) SOCIy, kun.;
2) RNH,, CH,Cl, kun., 2 rop 1.103
1.102
1.101 R Ra

R=Cl, Br, GF3; Ry=H, Me; Ry=H, Cl, Br; Ry=Me, E4, LPr, n-Pr, 7-Bu, G, Hy, Famyl, Bn
tdf. 1.21. uddBylsdds® o O dgle(BiAzRALEH
sy ' te2fHeEEIH] * ©OL sdz ded B3 yd S detsdz, MY tsdzlz y.
Cidl' sktej Hds cizf s

George M. Ni tul eS8 umd dzls ngf iz ® Odzdf N ig O ?
(1-d3 IstHelf * tc @S t©de B wsdz tsdi)j Ud®)d dzo L((O° dstsH ™ * &8 (o
hjdedm Odedsfp'lsdfep’ tec hAOde B tsdz' dz' L 5B.106 y' QdzQMl
AtsHd, HBs MddasjL z tsMisOdedz 7 ¢ dzOMmd ydad
Qo lsstc ORI o Mis O dat<. Ay dwdsts W ¢ dedz M dekzziCtc s Is d d3°
Isd e dz' Mmls! (fws > 250. 0 d3S G /jtedD. sybti, E.H s
faecalis, S. aureys, sO¢ G tdRO detiagirtdsals AL o bdagrannii( K.
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Pneumoniae, E.cqQli. | ttB SIS’ SOC sy GBCHRESHH s |
¢ Mistc ZLOEUstgl@ dz' MiIs e .

SOCI2 NH,SCN_ ,\/{/\ii R-NH, R )k
,\{ aLeToH, aLETOH, KiMH.
KiMH. Temn.,1 rog

Temn.,1 rog
1.104 1. 105 1.106 1.107 63-72%

R= 2-MeCgH, 3-MeCgH, 4-MeCgHy, 2-i-PrCqHy, 4-I-PrCgH, 1-Et-2-MeCgHg 1-Et-4-MeCgHs,
1-Me-2-PrCqH3, 1-Me-4-PrCqH,

tdm. 1. 2N(1-c3gusfifilf | o GUS t©de B BNGED teir) dzls * s y

Li-JingMinL ' o GF Is tiztc QugRS[OR Y Sk WL
fddasd L zo Odzd Mj e Oy ddetsd MYt S Pemizddz” Mls W Is
Cdsjsqdzf " cOLtsdz dzd?2 WwOcdjdals. wqddalsjL B
CtobfIM) (ftetso j Hjdzd2 L o d-8 6 BesiE Bydzdezs O i
(1.108, lsted jlsd dzsls® s WH @ EerOfis 2§ dz2d2 ¢ ' Ht
9 Odzdz” , 'L BIs' sy Odzgzo Odzdzy E Bj IsOdetsdz' Iz
(PEG600) O o9LO BsH' W L LO®R hjdddid Odz
odn b st oo (R OHBB( Y M6 1. 23) .

o CHF, F,HC COOEt
HC(OEt)3 O\ CH3NHNH, I NaOH/HCI
—_ e

———— > F,HC
/\ 2
o) O CH5CO),0 | — N.

" N
1.108 1.109 KIMH. Temn. 1.110 | S R

o, Y—NH

F,HC COOH FoHC COcCl FoHC CONCSN F.HC NH
2
7 SOCl, ; NH,SCN ; RNH,
— > — I\ —— N e
‘N . )

meTaHon, MeTaHon
N KiMH. Temn. N . ’
| | | KiMH. Temn.,

1.111 1.112 1.113 1114 |

1-2ron 59.6-91%
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LEdz IsOIlstsdz *° fpdsddlzh frfftcimcetz 8 Bdz@lz% HEs 12, 5%
tcj OHY) Elsotstcs 9 Qoamw, hts o tetse’' Hdzs, B
dz' df @stsdBz s OB sdzz s ' s zdalj S RILBRIB.26 Is¥BRRD ¢ d3,
(ftesHC Bz dzd o dH "™ dzj dz'§ jots Jdtdishislaifirdz oL@z |
(ftesHkSI | &OdstesL yddzdzd?2 £ L OL dzOyJ dats
CtsdzmIsOlskzeo Ols d, hts 99 jHjdzdg" HBHOISCts9 S



62
Lds' dzs ' tjc' sfjdjSkdeds s tj OCy' - '
5O -dg'Sfzj W' o descts § ted’ H dzOdzdz” .

) . YN

S O

o)
() { \H NH2~ 3112, 3.26,3.27
2 A
Cl NH
1.1,1.3,1.4 ©/ HoH )
n
NH,SCN - (:[ b
MeCN. 80° C: MeCN, 90° C; S (0]
30 xB ’ 90 xB NH o
(& /<O B S)\N
H
NCS \ n
2.1,2.3,2.4 @E
— J —K—> H—NH
H )
H O n
c
n=1,34

t df. 3.2 [fs duyds lys O dbQ oy s
¥ j dz dzj dzv ¢ O dzts o

dddzls j L s OdB.1-38)1dzidE d Qs offfo’ * IsCdidsd fnls O d
k¢ d, dai ttsLyddesdz bk otsH' g ftaEqQededz 3 21

IEHs9 O 5O * dzH d o ‘34 &2 @ dz'e dz'tddy lis'}s etz dls
et OdzOd' Lk (-ROKHizOs 3z AYs OBId: G @Ry j -
Cltetsd3j I tdsdopdty O £ stedmis! Lis86 &P dta o 50
cithyjSlste’ o, o W Chyfd-dzctez]j ‘IsigdS to Ay dlse? dp@/dz te
C(ONHC(SH) s © Is' s GOtS)NHAese oA f tslf2 .126. 8. vy . |
11.02 d. Y., o' wdddeOdzdlzst (de'ddyg. dzRc 8 ) OB s
M s@&e€mdls! djecSts ' disjtetf eHiskg§ ' MY j € Istc®
02 b- (3.1, 3.13, 3.19 , 2l 24(3.4 3.7, 3.10, 3.16, 3.173.22) ,  ¢-J32D3.6,
3.8, 3.11, 3.12, 3.14, 3.18, 3.20, 3.23, 3.2B7)3. |s O- (3BRBG, 3.9,3.15, 3.2)
mdMmisj 3O8d dz' Mis! Gds shiyiyizts dWBBIGSJte 2 t¢d o SH  Is
Bzdz' Isdf dzj Isdetsfls® Htetslstsds' © L O @PSLdasS +

ste' 5 ddscegs),t MY J S ISAQEF, 3. 1§ 1, &6RB.181s B.21
ftedmMkzlsde MdecdOdzd ftesktsd o, wW¢' R OtOSls
W tc O ¢ dfd6Hzls



v OB dzd yw

AL RS R ydz'  ofriQibissidiotsefiflatzd B MY s dzkz §
" My sdk| n R* I dne 5. §dz| [ &Y ted ydzO miz (M+1)
LC-MS
1 2 3 4 5 8 9
3.1 1 H 75,00 143146 C1uH1N,0S 221
3.2 1 2-Me 62,3 141-143 C1H1aN,0S i
3.3 1 3-Me 60,0 118119 CiH1N0S 235
3.4 1 4-Me 70,0 151-155 C1H1N20S 235
3.5 1 3-CFs 76,0 109113 CiH1FN,0S i
3.6 1 2-F 59,0 109113 C1H1FN,OS 239
3.7 1 4-F 58,4 150-155 CuH1FN,OS 239
3.8 1 2-Cl 773 160-161 C1:H1.CIN,OS 255
3.9 1 3-Cl 54,9 123125 C1H1:CIN;OS 255
3.10 1 4-Cl 75,7 176180 C1H1:.CIN,0S 255
3.11 1 2-Me | 80,0 186190 C1H1N20,S 251
3.12 1 2-NH; 68,0 197-199 CuH1aN50S 236
3.13 2 H 58,0 7884 C1H1N,0S 235
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1 2 3 4 5 8 9
3.14 2 2-Me 69,0 157-160 C13H1eN20S 249
3.15 2 3-Me 58,5 118120 C13H1eN20S 249
3.16 2 4-Me 68,4 126-129 C13H16N20S 249
3.17 2 4-Cl 45,9 133135 C12H13CIN2OS 269
3.18 2 2-Me [ 51,9 153156 Ci13H16N20O,S 265
3.19 3 H 75,7 86-89 C13H16N20S |
3.20 3 2-Me 60,9 153155 C14H1eN20S 263
3.21 3 3-Me 47,7 97-100 C14H18N20S 263
3.22 3 4-Me 64,9 94-96 C14H1eN20S 263
3.23 3 2-Cl 66,9 113115 C13H1sCIN2OS 283
3.24 3 4-Cl 74,0 128131 Ci13H1sCIN2OS 283
3.25 3 2-Me [ 62,2 141-143 C14H18N20,S 279
3.26 3 2-NH; 63,0 160-162 C13H17N30S 264
3.27 4 2-NH; 76,0 187-189 C14H1oN30S 278

) od i3 BEOLGEEH yde o dkOmMB4othl comMfi®eiss dn®idd & sj cOkkied
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[ Odzg' Jdzj 3 dzlsdzsets OdzOdz' L 2 Mddzlsj L 59 Odzd n

R i BLIcOR S Odats, % 1 202 HJ dzts, %

t 1 N S o 1 N S

1 3 4 5 6 7 8 9
3.1 59.98 5.49 12.72 14.55 60.03 5.52 12.77 14.59
3.2 61.51 6.02 11.96 13.68 61.54 6.08 12.01 13.72
3.3 61.51 6.02 11.96 13.68 61.50 6.04 11.96 13.66
3.4 61.51 6.02 11.96 13.68 61.56 6.09 12.03 13.74
3.5 50.00 3.85 9.72 11.12 50.09 3.91 9.77 11.19
3.6 55.45 4.65 11.76 13.45 55.54 4.72 11.83 13.50
3.7 55.45 4.65 11.76 13.45 5541 4.59 11.73 13.41
3.8 51.87 4.35 11.00 12.59 51.82 4.42 10.97 12.52
3.9 51.87 4.35 11.00 12.59 51.90 4.39 11.02 12.61
3.10 51.87 4.35 11.00 12.59 51.93 4.42 11.08 12.63
3.11 57.58 5.64 11.19 12.81 57.64 5.71 11.24 12.87
3.12 56.15 5.57 17.86 13.62 56.21 5.60 17.92 13.68
3.13 61.51 6.02 11.96 13.68 61.59 6.11 12.03 13.73
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1 2 3 4 5 6 7 8 9
3.14 62.87 6.49 11.28 12.91 62.93 6.54 11.33 12.97
3.15 62.87 6.49 11.28 12.91 62.84 6.43 11.31 12.97
3.16 62.87 6.49 11.28 12.91 62.81 6.43 11.22 12.87
3.17 53.63 4.88 10.42 11.93 53.71 4.92 10.46 12.02
3.18 59.07 6.10 10.60 12.13 59.16 6.13 10.68 12.18
3.19 62.87 6.49 11.28 12.91 62.93 6.53 11.33 12.97
3.20 64.09 6.92 10.68 12.22 64.14 6.98 10.74 12.29
3.21 64.09 6.92 10.68 12.22 64.02 6.88 10.64 12.18
3.22 64.09 6.92 10.68 12.22 64.16 6.99 10.77 12.31
3.23 55.22 5.35 9.91 11.34 55.28 5.41 9.97 11.38
3.24 55.22 5.35 9.91 11.34 55.18 5.30 9.88 11.30
3.25 60.41 6.52 10.06 11.52 60.48 5.63 10.11 11.60
3.26 59.29 6.51 15.96 12.17 59.31 6.65 16.04 12.20
3.27 60.62 6.90 15.15 11.56 60.68 6.98 15.21 11.63
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16 !
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1 3
2
| |
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tdm. H3 .cI 1 NS lete dzC O téay QatS lstst o s O dzC
&' 43.4)

#dcOEd f tisls s diz odit@E dgfs zis b5 §.4309 s dpbelsd
Wo dzw ISt W C b el @ e gl 2t Il g R 20112 15, .
807, 9 #WO54,6) O N dte Ay Selp 208k it &b fO[7dA] & L
B U. (tdfm. 3.3). uvbH' & GEEECEORAES I d
319 toj L dgztdsHif 9 Slste’ b odadwnH' f Sfd M
sjlsia Y suu8. 18.8Yy) Is0O |l @ Bdd ZPliSe, 8 2
B' dz' " OB S sk ROC dB .Is4ifs dy-2 b8z 355-1Ms o
3. 4., 9 HYBeo' ' Hdes ( tedud & ddts §44) dals OadptPeid
22) Yo CcHMYiClte’ ] Mswksls! M 79 §cayn’
Bz dz! Isd f-Izjlis@ N dtetsC d n1 -Baf2elz5als 2 PBeflzalBax 4 to d
3132 . 82 5. . 4BOBLY9I6 o' HEGo' HAS.

) OOROC dzb stz Bls s fipk 0 ek ) Is RS alS ds 1y daj Hzts o
b yqdS dseklsOd O & ydCdstjdsod , {st'
dzj B 5% MlstckClbktess ' 5 ydSdk ', wWC O
YdSdzz o' HdzsMdets 20 RS DG dzzjls distEdsL o
Yydzs® o' L dzd Yy’ &3y [0 d§' 2y def a3l L tditolBChidgitlz & - 1
Odz¢ Odz' 9 .
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M~ N 22
\'f
/ \/\ /\'d[ﬁ/ / L20
18
16
13 (d) 2".4" (qd
6.99 2.17 L14
14 (dd)| 12 (m) 18 (s) | 3 (p) 2,4 (1)
8.64 7.13 3[.93 3.43 2.30 12
T (V) 1 ()| 10
6.92
12 ]1

6.5 6.0 5.5 5.0 4.5
f1 (ppm)

t dm. 3. 4. HA Qg 3] mfisi(2-dgjolizts ¢ i § WO jodz OdB)s Is
€dz) ) yqd < detse k2 ls @@l tce 5S MO H

2zt Ml kfhw MY j C I8E2 326IPRRBIAR ¢ H dzv  dzd
tcOCIsjtedzd?2 L dzgOydzd?2 H"  ORROGdz Isdzd?2 L Mmkze W
BOdudzscs O Od' W Osdudzsets WtOe dgj dzlglz o
Lo dtOy jdedd3 jdzj CtotsdzoH sdetstedzd a3 j W j € Issd3
I'" H& yOomdstze dzf Isdz’ fMd ¢ dzO deC(ONEERtHy dsdD ols * Aie)
HdzsCSINHANG ez, E ftste' o dzv dzdz3, Ltsj' ' dff) lsftats Idi
12201 1. 84 1#B041. BO® &. Y., o HYBo Hdts. wud
sOCtsy L& Mjdg k& gz aizj#A30d5dz\yls dzj B4 dzts
7.23 HBB:6W., (6. 984),&756. 7 4Isd3-30. Is(OH ,6 . HB5H 5.
1 OL dz2Oud dzj Mbstsmiz’ Breigpbtsds Od # O d udzd MY J
sddzz) . st & IstsB12,3.2683L27HtESHED Isf§ tiste dslz O 'd & ldz® itz
Ho S tesls ts dzdzts ¢ ts -Gfitpdzdid] dz jtf ficlr(9 & d3t8 B3 .

I Y j S tcOBIN W@z § dz' £ OO Is p © dzf) dzth v
C sdzd OBy’ 2 BHOEHIE o H -3dPv0dgYy MWE I 8 S C OL k¥ Is
4z Mls: k' 5OB Hds' O O®R Hds 3.6327Y 00Ut
sjtedL ks s v g Ededzef O dedsyogidc © o ¢ ¢ &S B B Ishg)d3
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L d3" h Oded d3d -H g @ dzjocdziSnize & dzd od§dzded W L-BH° ds GNN C
(cod3" H |1 1-@b0FtctfldtBO® L Cdzt ysoddd Mmd3kza
3d308 BOtwOS Is | to dds0 dESs dzlulidsly dplainf{ ®.@alE'8 6 W L S 2 Otets
s e s €' dA8aLv4 2i4ts dnddy § dzm € tmdzd)f @dz -BGOT ' d3
‘dals j ded o dz2' Mz ¢ d-2 € s4d Iy Bigds Odzde’'d &£ 9H s W
tedyded = ° OfMmd i3 Isseucdedfs ' ¢ R Gzdg'ls ¢ dzO  dz
dzt dedr WtcOed3j dzB8l. 9 k2 ditsdzj Ckzdz' |

[ SHOIsCSots BERZHBSolz SO 3EOgsY HH Odelsdr) fi
HOBzlcts EBBfipf j Cdstw wWECdr Co0L" " Bsdzj ¢k dakts-dzd -
dzj SEdzwtcdz 2 BOM' L Ottt sdetseo Odad - Hdzv  ff t

s O0Cdd3 yddets dz, idftda Oy st fRtds| © O Is ts tdatzdh H - M
N-yd S dzts Oz ' -NzO @ Bizds tzts fizj ytso d dz, f tsfdz' H 9 dac
Ckzdzv tcdzd n O d3tdss’ s JOZOUs@d3' M j dzgd = Odz dz' dz
COtcBtsdzg" dz mdzstedH ' 9. 1 s5COL Odets tsftsB dzd o * i
Y OdzQis ddis@Lefizlz € dzj sW ' dzOd3d. wH j dzlsd ydz' Mls!
9 jtoHY j dzO0 fetfisjdfOdstas@zdy, O ' = BERZzHteo-G A dzj
Cithfj SlsteOid .

3.2.A 4G dzts O z§ OdzS Ote B 5 tiale §2O ¢ YO M dliEmp' d§ dlistisofdd
BOIsd yded &3d S dMmdzslsOB3d (Mkzd ¥ s5CdMmdslsOdid)

OB dzsOtcd &z OB sczso ' S dMmdztslsd SO 7
jdzj 3 dzls OB B OC Ols! ts A tefdtcEs Hisdzd Az UrfYffridsdzlz Stz
WL sdztset ydzd R 498,64 .f) OIR O szdzdeast), dzdhdss [Is OC
O dzls tc O dz' fe2tsly QzsleQ dzL 52 fipPts & hdztsis O d MsC 58 |
sdo dz Moy dzd o d BB  is iy fedplsi jozd' $ Cedddis dzts @ y dzt
L 5C eQEOnd ot ]ste| & kiscts,cz @b BBOcEHddto i  C
ftoj Stemsted, wW¢' hdesits asdStstedmMssokz’ Is!
s w9 wCtsfls' fMbtezSlskztedd s Y tc @ 7). dzls *
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sdd3 B' dz h, hts d2dug@dd): WO L Gf)tusanfizswls tc @30
sjteOf jolsdydesets L OfMmistsmikzo Odzdz? o W ¢ tsfyls’
BrzlsOc j dzdzd 5, OdesdC sOCkdzw dzlsdzd 5, ftetslsdL C
ddn, ftskdlskzejSbkd L dda, 02§18Skis {8 L ©d j i
o Oed MistckzCIlskztedz] ' Bd3 OHERGEE (WHEE] O ot ts tisodzfc
mMztsls @ Lo WL bk L dOhdd " dsjtej Msd JH, 5 oF
HOdzs 3z  tomstcts dziidzidds P13’ " (| ded & dzs O dzC O dz§ Ote B
" H5) B-( Ge)f(dil) z-zC WEB Sdetso dn S dMztsls, wWC §j
OCIsdededr toj ytsoe d dz.

gddzlsjL odr  Hdzdr yYd¢ dzts OdZZI2BRC Otfcte tsaizS Hiz
LO fsyjHkzess, weO fdmMOdkd & 24 @Fsjey H
odH" " dzj dgdzg" L toj OC y' 2 detsitl)s th)jj dc'j mftpp dr) ©ls d ¢
dzj S5 fted’' Hdzz® Is! -) ©OGytc Hzts Gt o KD B §f digtsta$ jiztfL, j d

WsCdMdslse O °° Od H. 1td y' dkliddss 1
‘L odnEM4®EB(BE M. 3
e ~N
(? 0
g = “@ 11,13 &
W)‘\NJ\N’@\@ el m > COOR; NH,NCS, MeCN; sosz /@ SOaR2
H H m COOR; -1 80°C, 30 xB MeCN, /[L
" 44-411 R g"o‘%%”“éo . l 80°C, 90 x W/U\
7409 (i P 4.12-4.14
48,0-74,0% [MNCS 50095 5%
21,23

n=1,3;m=0,1; R=H, F, Cl, Br, COOEt; Ry = H, Et; R, = OH, NH,

t dfm.} "'3HFESHd HUSO g dhdglsdgd iz ( yd € dzts © dz& O dz&
BJ dat( Pde)JdDOtcB sdzgso drn ( Mkzdz Wisdzsoda) € dfMdzk

dddzlsj L so Odd.1-4.41fits &zl d OE) s ofle’ *  ISCditi fnls ©-dz
odded dzj oL yddedze bk otH', tefwnyldasziz. 23 M

dlstczCIlskEtcO SO ' dzH d o ' Hn GdiElzdia' Isplsi to Hiryd] dai
ted MisOdzdzw d3 j dzj o3 dzls dzts ¢ 5 Q@RS Q Blxdz. (- (36 @1Blydz.
b2) 1@ HtsOBdzZ. 1) M jSCIstc" o.



v OB dzd yvw

AT L RC s ydz  ofipd@igHgjdlotefifdddzd 7 MY s dzlz €
My s n R1 R> m ldr " H uv. §d& [stsutg d3tglzqdz1t LC;'\I\//IIfl,]T/Z

4.1 1 44 [ [ 1 1 48,0 218225 Ci13H14N203S 279
4.2 1 2.4 [ [ H 0 59,0 158161 C12H12N203S 265
4.3 1 2.4 [ [ 3-F 0 59,0 186-190 C12H11FN2OsS 283
4.4 1 24 [ [ 4-Cl 0 52,0 172-175 C12H11CIN2OsS 299
4.5 1 3u {1 1 0 66,0 223228 Ci2H12N205S 265
4.6 1 3 [ [ 6-4 | 0 52,0 163165 C12H11CIN2O3S 299
4.7 1 3a [ {1 6-Br 0 51,0 166-168 C12H11BrN2OsS i

4.8 1 4-d¢ [ [ 1 0 74,0 230-233 C12H12N203S 265
4.9 1 25( 4 O0OM¢ H 0 74,0 208211 Ci1sH16N20sS i

4.10 3 4-v [ [ 1 1 64,0 204-206 Ci15H18N203S 307
4.11 3 44 [ [ 1 0 67,3 213215 C14H16N203S 293
4.12 1 4-SO3 H 0 98,9 239242 C11H1oN204S, I

4.13 1 4-SO,NH; H 0 61,7 213216 C11H13N303S, 300
4.14 3 4-SO,NH; H 0 50,0 190192 Ci3H17N305S, 328
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[ Odz' jdzj 3] delsdese s @de®dZzCEz fMddzls j L s9 Odzd
i BLcOR B9 Odzts, 1 202 HJ dzts, %
g ff sdziz € G

t 1 N S o 1 N S
4.1 56.10 5.07 10.07 11.52 54.59 4.67 10.69 11.89
4.2 54.53 4.58 10.60 12.13 54.60 4.64 10.69 12.26
4.3 51.06 3.93 9.92 11.36 51.21 4.03 10.01 11.46
4.4 48.25 3.71 9.38 10.73 48.33 3.78 9.42 10.81
4.5 54.53 4.58 10.60 12.13 54.58 4.64 10.66 12.18.
4.6 48.25 3.71 9.38 10.73 48.31 3.78 9.42 10.78
4.7 42.00 3.23 8.16 9.34 42.09 3.31 8.23 9.38
4.8 54.53 4.58 10.60 12.13 54.58 4.62 10.65 12.19
4.9 53.56 4.79 8.33 9.53 53.62 4.84 8.39 9.61
4.10 58.80 5.92 9.14 10.46 58.86 4.98 9.19 10.53
4.11 57.52 5.52 9.58 10.97 57.58 5.62 9.63 11.04
4.12 43.99 4.03 9.33 21.35 44.09 411 9.39 21.43
4.13 44.13 4.38 14.04 21.42 44.19 441 14.09 21.49
4.14 47.69 5.23 12.83 19.58 47.73 5.32 12.91 19.64

12
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[ Odz' ~-BEEHPIsGIstc’ 9 YsCOL OGtc O isj tdpffLida
CoOL ' i3drp CtirddgMigdizd , W ¢ d2Wtsolzj § Zzy cHZO?2 B3O
dzso Odzgdm Hdzv oz PIE HdsoficB szt r Mk
dz2' mis! . v M j Y@y Cofifilsiteclz s s Mw iy d dze dzj Is dz
[ [1-C( [MO®) Is GC(S)NHArG ez f  §4B12 .1530 3-1144, 1
3. y. 681004 1d3. y. , 9" HY s9 ' H dEy. ¢ daO dzg § Y GedsH
el Jwwekzfd £ MY jC4peON) B oMz 65t d3' dz
delz ¢ Is+  MC (df'fiES)citclz f s " detsWistats Is d@.dzj sz
4.7 . 1 mfj Bl sipgkftc' c O’ Is! MW Mmd e dzOc
o dc dzv ¢ & dzthisiifistg tsiidys dpaptsiastsiz) Iskz-7f @ d3. 112 (-
btetsdBOIsd ydz® stz CHgOAAz B[ {dz? h sfls® o
¢c CdzOMmMdydzz é Bz dz' Isd § dzj 18683 .Misk d dg"Ols CAAR ‘y dA
413 9 wWCdnm L OLQusjddz® ISf'tctdijdsdaef dzts k2 9 d G«

e R S S RS R I NN o222 R8RSR RaaaRe %
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e P f /
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L 40
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712 L35
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‘
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< & X oL X &
> (=} — (=} N —~
= = o 3 = -5
35 125 11,5 105 95 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5
f1 (ppm)

t . H3CH1 NI @€ B ¥ OBS Qe Qrywiyl Culzs § o
f OdzS OtcBINALHO ' H

VL MY JjCeOrMCBilpf € ZOdzd d3j Isddzj deso d =
& dMEOc ) dls' o, EOs ! 8" BudS ,C CASISi dadz
sste’ Odz dz' B sddzj degso ' toid-8.82412 443 ds &1
fMlsjte' €06 ls' MW b odcddvh' h-uBodD ukdd)s
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sdedvH' hdusCets Btd sdfdjkkz tjLsdky |
f j dqeti’ diste@se zi.tRdil 414  tsdl .25.11 6d5. U. & d ¢ dzO
feslssdlz yds s s Odid-4.%4.10 @344 0 T sy § § ¢z
Clst MW ff to tsby deidde d fsdz k. OFeE futsH.' B0 S Otsls d
ste' NOLOCl)tedz® ' Hdv EOMdldAdd d I ST to tf dotis
s st MW wC kkzd IS0 Isdf. W.ted 3. 23

0 dZOdz' L T stud] §F 8BRS dzOw o dz' fls! b
dzj dzls dzd = € s dzipolzg & tNHHsAARG E H-3 QR QL H)AE0 L B
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n oA
c

Cl
1.1, 1.3 8000, 90 XB

NH;NCS, MeCN; | NH,NH, H,0
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(teBM8) . (BLESBAdZ]dd?2 &jlssH L EMmMf' "Nsd3 B
(Wi dz -tk O de | B Qe @R O dzts dzisls ' ' dz)
COdz§ OteB BG.I{fﬁG&CB‘l—?llQS.l—&49.1—9.5, tcdfm. 3. 8).

52, 6/
CprCONHNH, | 80° c 90 x )j\
/
| HetCONHNH,

Jj\ PhXCH CONHNH o
N %
Py %UC 1114 © 80°C, 80 xe 43-84,0%
30 xi A1
KiMH Temn., 8.1-8.4
24 ron = = .
6.1-6.8 55,0-89,0% NH,NCS, MeCN; Ri-me oS
lso“c, 30'x8 Ry =Me, Br
=1-3,Y=0,S
( o 0 S / |N
PyCONHNH H
< ICONHNH, [)) ZNCS | VT )I\ AN X
N N
MeCN,
)]\ M CN, 21-24 80°C, 90 xa H H
80°C, 90'x S
NHZC(X)NHNHz MeCN, N 9195
80°C, 90 xB 39,0-89,3%
7.1-7.10 43,0-81,0% n=1-3

=1-3, Ry = H, 4-tert-Bu, 2-NH, V/lk/”\

10.1-10.4 n=1,2;X=0,S 37,3-73,5%
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teBsdz dz 'L SRV B UisQ iz bz-) ey’ 8805 A HHOER § s
C' BOIsdets™ Isj 3 J tcOlskzted OBt L O MEBttsyY  C
A0ust' @3 Istsets, oMlsOdygsd tzhdef - M Sz ©C 77 L
L fhjs® IsqhippddL dHOBd §ittjs’ 6O Bzjso SHdts
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AL RS sk ydz' ofipd@issidiotefifdddzd = MY sSdzlz €
T My sdZE n m (Y] (MR lda"H v. td [ B tedydzO | LC-MC, m/z([M+1])

1 2 3 4 5 6 7 8

5.1 1 i 1 52,671,4| 192193 CoH13N30.S 228
5.2 3 i 3 59,0 158160 Ci3H21N30,S: 284
6.1 1 O T 70,8 194196 Ci3H15N30sS 294
6.2 2 O i 55,0 182184 C14H17N305S 308
6.3 3 O i 59,0 152154 Ci15H19N303S 322
6.4 4 O T 89,0 154156 Ci16H21N305S 336
6.5 1 S T 76,0 187-188 Ci13H15N30.S; 310
6.6 2 S T 72,0 130133 C14H17N30.S; 324
6.7 3 S i 63,0 148150 CisH1dN30.S, 338
6.8 4 S T 61,0 136-138 Ci16H21N30.S; 352
7.1 1 i H 75,4 204-206 Ci12H1aN30.S 264
7.2 2 T H 57,0 165167 Ci3H1sN30.S 278
7.3 3 i H 66,0 193195 C14H17N30,.S 292
7.4 4 T H 48,0 183185 Ci15H19N30.S 306
7.5 Ad T H 43,0 158160 Ci19H23N30,S i

1
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1 2 3 4 5 6 7 8
7.6 4 I 4-tert-Bu 81,0 170175 C19H27N30,S 362
7.7 1 I 2-NH> 81,6 187-189 C12H1aN4O2S 279
7.8 2 I 2-NH> 53,0 201-202 C13H16N402S 293
7.9 3 I 2-NH> 56,0 195197 C14H18N402S 307

7.10 4 I 2-NH> 49,0 213216 C15H20N402S 321
8.1 3 O H 63,0 213216 C12H15N303S I
8.2 3 S H 43,0 155157 C12H15N302S, I
8.3 4 O Me 84,0 184-186 C14H19N3O3S 310
8.4 4 O Br 55,0 133135 C13H16BrNzOsS 376
9.1 1 I T 72.3 183-186 C11H12N402S 265
9.2 2 I T 55,0 168170 C12H1aN4O2S 279
9.3 3 I T 54,0 185186 C13H16N402S 293
9.4 Ad I T 39,0 153155 C18H22N40,S 359
9.5 Ph I | 89.3 265267 C14H12N4O-S 301
10.1 1 O T 75,2 199201 CeH10N4O-S 203
10.2 2 O | 37,3 183185 C7H12N4OS 217
10.3 1 S | 60,3 252-254 CeH10N4OS 219
10.4 2 S | 60,0 263265 CH1:N.OS 233
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v OB dzd yvw

 Odzg' Jdzj 3 delsdzsets OdzOdz' L 2 Mddzlsi L 59 Oded n
i BLIcOR o Odats, % 1 202 HJ dzts, %
g sdzlz €

1 N S 1 N S
1 2 3 4 5 6 7 8 9
5.1 47.56 5.77 18.49 14.11 47.67 5.65 18.54 14.18
5.2 55.10 7.47 14.83 11.31 55.16 7.53 14.94 11.39
6.1 53.23 5.15 14.32 10.93 53.29 5.22 14.38 10.97
6.2 54.71 5.58 13.67 10.43 54.77 5.63 13.72 10.50
6.3 56.06 5.96 13.07 9.98 56.12 6.02 13.13 10.04
6.4 57.29 6.31 12.53 9.56 57.34 6.39 12.59 9.61
6.5 50.47 4.89 13.58 20.72 50.53 4.93 13.64 20.79
6.6 51.99 5.30 12.99 19.83 52.04 5.36 13.03 19.89
6.7 53.39 5.68 12.45 19.00 53.43 5.73 12.49 19.06
6.8 54.68 6.02 11.96 18.24 54.72 6.07 12.02 18.29
7.1 54.74 4.98 15.96 12.18 54.79 5.03 16.02 12.24
7.2 56.30 5.45 15.15 11.56 56.36 5.51 15.20 11.61
7.3 57.71 5.88 14.42 11.00 57.76 5.93 14.48 11.08
7.4 58.99 6.27 13.76 10.50 59.05 6.32 13.81 10.58
7.5 63.84 6.49 11.76 8.97 63.91 6.54 11.81 9.03
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1 2 3 4 5 6 7 8 9
7.6 63.13 7.53 11.62 8.87 63.21 7.60 11.69 8.93
7.7 51.78 5.07 20.13 11.52 51.82 5.13 20.18 11.59
7.8 53.41 5.52 19.16 10.97 53.47 5.59 19.21 11.03
7.9 54.88 5.92 18.29 10.46 54.93 5.98 18.32 10.51
7.10 56.23 6.29 17.49 10.01 56.20 6.31 17.42 9.97
8.1 51.23 5.37 14.94 11.40 51.28 5.41 15.01 11.48
8.2 48.47 5.08 14.13 21.56 48.52 5.13 14.18 21.61
8.3 54.35 6.19 13.58 10.36 54.39 6.23 13.63 10.41
8.4 41.72 4.31 11.23 8.57 41.79 4.39 11.31 8.62.
9.1 49.99 4.58 21.20 12.13 50.06 4.63 21.26 12.16
9.2 51.78 5.07 20.13 11.52 57.83 5.13 20.19 11.59
9.3 53.41 5.52 19.16 10.97 53.48 5.59 19.21 11.03
9.4 60.31 6.19 15.63 8.94 60.38 6.23 15.68 9.03
9.5 55.99 4.03 18.66 10.67 56.05 4.06 18.72 10.71
10.1 35.64 4.98 27.70 15.85 35.72 5.05 27.76 15.89
10.2 38.88 5.59 25.91 14.82 38.94 5.62 25.96 14.84
10.3 33.01 4.62 25.67 29.37 33.17 4.69 25.72 29.43
10.4 36.19 5.21 24.12 27.60 36.24 5.27 24.19 27.66
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a6o IM®A, N(Et);, 3.19,3.21,3.22, 7.1 161 165,
n 15.1-15.5 = wn, 3-6roa

n =1, 3; R= Ph, 3-MeCgH,, 4-MeCgH,, PhC(O)NH- n =1, 3; R= 2-MeCgH, 4-MeCgHy,
4-CICgH,, 2-MeOCgH,
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T MY tsdziz R R1(n lda" H v. fdz B tod ydzO | LC-MC, m/z ([M+1])
1 2 3 4 5 6 7
11.1 PhSCH- T 24,5 146148 CoHgN3S, 224
11.2 Py-4 | 21,8 152154 C/HeN4S 179
11.3 NH. T 29,6 201-203 CoHaNAS 117
114 gpr T 41,2 219221 CsH/N3S T
11.5 g bu | 64,8 229232 CesHoN3S 156
11.6 Hpe T 60,3 232-235 C/H11N30S 170
11.7 Cy T 70,0 242-244 CgH13N3S 184
13.1 PhOCH- gbuy 354 190192 C14H15N30.S 290
13.2 PhOCH- 4 Iz u-f 48,2 172-174 Ci16H19N302S 318
13.3 PhSCH- sped | 54,6 184186 C1sH17N30S 320
134 PhSCH- 4z u-f 58,1 164166 C16H1aN30S, 334
13.5 NHo- gpr 38,7 143145 CsHsN4OS 185
14.1 PhSCH- | 54,8 96-98 CoHoN3S, 224
14.2 Ph T 76,3 132134 CsH/N3S 178
14.3 Furyl-2 T 67,8 158160 CsHsN30S 168
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1 2 3 4 5 6 7
14.4 Pyridyl-4 i 81,0 162164 C7HeN4S 179
15.1 Ph 1 57,0 213215 Ci1sH12N20.S 261
15.2 3 jiga 1 34,0 182-185 C14H1aN20.S 275
15.3 Ph 3 55,0 258260 C1sH16N20:S 289
15.4 A i & 4 3 58,0 195198 Ci16H1aN20:S 303
15.5 PhC(O)NH 1 65,0 242-248 C14H13N305S i

16.1 [ j &4 1 48,0 187-189 Ca1H17N304S 408
16.2 A i & 4 1 82,4 234236 Ca1H17N304S 408
16.3 4-C | gta 1 58,2 199201 Co0H14CIN3O,S 428
16.4 2-f d {etta 1 53,0 218220 C21H17N30sS 424
16.5 2-[ J &4 3 36,0 184186 Co3H21N304S i
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I Odedzj] &3] dzlsdetsets OdzOdz' L 2 Mddzlsj L s Odzdr MY s dzkz

. i BLIcOR o Odats, % 1 202 H | dzts, %

o 1 N S o 1 N S

1 2 3 4 5 7 8 9
11.1 48.41 4.06 18.82 28.71 48.47 4.09 18.84 28.74
11.2 47.18 3.39 31.44 17.99 47.21 3.43 31.48 18.03
11.3 20.68 3.47 48.24 27.60 20.70 3.49 48.28 27.63
11.4 42.53 5.00 29.76 22.71 42.57 5.04 29.81 22.74
11.5 46.43 5.84 27.07 20.65 46.45 5.89 27.11 20.77
11.6 49.68 6.55 24.83 18.94 49.71 6.59 24.87 18.97
11.7 52.43 7.15 22.93 17.49 52.44 7.19 22.98 17.52
13.1 58.11 5.23 14.52 11.08 58.16 5.29 14.54 11.11
13.2 60.55 6.03 13.24 10.10 60.62 6.07 13.27 10.13
13.3 56.40 5.36 13.15 20.07 56.46 5.38 13.18 20.12
134 57.63 5.74 12.60 19.23 57.69 5.79 12.64 19.27
13.5 39.12 4.38 3041 17.40 39.17 4.42 30.43 17.45
14.1 48.41 4.06 18.82 28.71 48.42 4.08 18.84 28.76
14.2 54.22 3.98 23.71 18.09 54.24 4.03 23.73 18.11
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1 2 3 4 5 6 7 8 9
14.3 43.11 3.01 25.13 19.18 43.12 3.02 25.17 19.21
14.4 47.18 3.39 31.44 17.99 47.21 3.43 31.49 18.03
15.1 59.98 4.65 10.76 12.32 60.03 4.69 10.81 12.37
15.2 61.29 5.14 10.21 11.69 61.33 5.17 10.26 12.72
15.3 62.48 5.59 9.71 11.12 62.52 5.63 9.76 11.16
154 63.55 6.00 9.26 10.60 63.59 6.04 9.31 10.65
15.5 55.43 4.32 13.85 10.57 55.46 4.36 13.89 10.61
16.1 61.91 4.21 10.31 7.87 61.94 4.26 10.37 7.91
16.2 61.91 4.21 10.31 7.87 61.90 4.19 10.33 7.87
16.3 56.14 3.30 9.82 7.49 56.18 3.38 9.86 7.52
16.4 59.57 4.05 9.92 7.57 59.61 4.06 9.94 7.62
16.5 63.43 4.86 9.65 7.36 63.47 4.90 9.69 7.38
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H' s lsi W ¥ C lsyldockels i3 dzj € s’k sotstsE d dz0 OC s d o d
139 . 1 OLdzOyjdzj fmodWLbEsIs! L o' HfSo' HO
ctezfd H'  EZtojlsdydzds LOMsB' 8. | otORLzo O
GZsets BjioOd LBk H'® Hehd Hy ko Odd: ¢ Myt
htsHBs HOddtset Of j oty tdeellz BOBd HEMdz HY j dg
B' dzr M fls! HJL ORBOJ &y &My BHERDEH.HEHHSE o
710L @ o dzj d&3 OWW " " desfpls® Hts w¢ |1 dagj o sfls
odh il W | 4 jodelf OwOlsd. A' COots, hits OWY' dg
6 OC Is | todz@y d'C das@izC 5-2Bds Okl 40Lgs &z § eslsj o 5
dzdyyj, LO Y CkzoOdzkz (lOBd 4. 1). ) OL
ptsfls' (LHOId fMls! wias HS tzdstDaiz] € M e Gdilz'S) o
otss HdzWw B ' dzh HJlOdz dzgsets o dL dzOyj dadgv ¢
sdzd s L Odzdh CORd wd || .

[Mdeso dz' Isdfd oL O dBsH' 2 Mddalsj L s9 Odad
HOtels' 9 L O desCdMmdzslsdzd di3d L Odzfjh R O dia I£GE
4. 1. ¢dzOdz’ L. HOdzedr fBCOLOO, hMts HEsSMdz H
LHOIsdzZ ElbgtHadC&#OI€d dz@ ¢ Mmis'p-| Oelzsdey Hafzh W 2 ©
G HtetsW B dzd - LoOwL G 9 L Od3 dzts ¢ d fmdzts Is da
LobwL Sk L QOIsd isdislds Yygd@E H teds' - Lds@dzO (O offoH e
MOAlstsds s A || (ted M. 4. 1, d) HBL 9 tsdzd dzC
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Lo OWLS & Mkd WOB Hds' ctkfd L AEXR Habf)
THR19% ( 2, 39 ), @'on Ot ¥Uddetdad@ls d ydescts % 6 OC
Cdfizslsdzd i3 L Ok B C O ) BL MALBANY' dstsH ' 2
Cjidzz O wkd Wkttk Mmizd % Od Wdds, 2 Lzl dV A
(5.07;)(5H8BBPP,(5HNB9HC( 5HI0STLi1)9B ( L EVL P
VAL121B(3 . 84 ) ,B(L4E B179/8) B( ¥ AR A RN B( 4 EATL{D)S.
ssets, o OCkdodtsdiz MOk * ¢ std -
Nzl LOWKSIHSE sdes 3 yd & kz6ap) 11 (ZN301

Il "L EOdZ LOYy' v tjLbkzd O’ 89 ®&B8dy € Ozl 1o
&ZzO Isj, s atsdzO BRO' ¢ tsH' B dzj-Mifils dzk B © O (ztdz¢
l)y.f)iwhj, LO tOnrbkdetsC¢ oBHdzjodrm LOOWLES
LOdZdh COBPF(PHR2GO0 IsO 3( 2623 ) HI &9 Ot UtsE
H' 2 OtetsdOls djuddits@ sL. eI W8 8 ) B ( AL 6 4 3°, H
(4, 7791)0Q" disH' 2 Obtdkkz 2 wdzsce&Z| )L, (\EAIARIB)
PHE13B( 5. 38H)kclts IBEOWRACOjtcdL 2 Is! fPUzCH st
dz' dzd dzd L' WLECORB] (6" HictsW tsB dz' 9 L)' Bz
ALAG5B( 3,56 ) B(ls®. H1{SP6

Il 2 yoOfm, O0dzOdesE 'ulgs t2]|S zLdzGiptdsdfisgS ts 4
C, D) ftsC0OLOs CtOn’ tcjLizdz sOIsd. uvO¢,
OoLO" disH " 2 : ytslsdtcd otsHdz] 9 ° LoowLGCd Od
GLN92* (3, 61j) ,(BHRB99 , (RHRD®QQ ,A(TITHRD®QO
C' Hicsf-dssB @2 BBsH ' @t EBBIOF RSB 028 ) LEOLF
(4, 03). v OC By -OdfSsSidsjds’ c1I09 Isw ¥ d "~ yd ¢
kj dzlsz L B(V3ALAHK{3P( 5 H2E BPKUE( 5HI3BL )9 i{ & , T3RBPR 2)
st @3 Ists@ts, .8z Wikl ts 2k SHfdE dztste sk @ @E Iz §
CostcHddzOyYy' 2dzd?2 Lo' WL tsC OM HdAzs' Gtolz{ ¢
(ZN30EE2 . 22i). 10 dOhEk HE®BSEZ, dOW o 65 Isips -
WOttd3OC sdztsc ' ydzd B3z HiJI© ® gz ifss(Bodg MtsC 2 H ' Bkt
OCIsde dz’ Mis! .



v OB dzd yvw 4
tdLizdz SOIsd dBsdzy Sdzwtcdzsets HBGC ' dzGlz SO tsMmdzse dz' Il @ldzHaQ tedds * dyts

O desC dmizslsdzd disd L Ocdzdh S OB w ¢ | |

L/ HUBdZIqu)WW‘dz‘frJISJ [fdzso dz'L GSqfdftft ‘90 ' 3 MY sdzz € Ozd,
H €A I OB O Od detsC d Mdzsls dad B L
1 2 3 4
THR20G", THR199,ZN30F, GLN92, HIS96, HIS11¥, VAL1218,
1. |1 " Htetsn dzt -6.6
VAL1438, LEU19&, HIS9£, VAL121%, LEU198®
THR199, THR199", LEU198", GLN92*, HIS9#, PHE13®, VAL1215,
2. ANztetsf -6.6
LEU1418, VAL143®, LEU19&, VAL1218, LEU198&, ILE91®
; - 0 THR20G", HIS94, HIS9£, ALA65B, VAL121B, LEU19&, HIS9A,
HIS96®, PHE13%, VAL1218, VAL1438, LEU198
. 11 o7 THR199", THR20®", THR20C", THR20®, HIS94, VAL128, VAL14 B,
LEU198&, HIS94, HIS11%¥, TRP208, ALA6 B
THR199", THR20G", THR20(*, THR20C", ASN62*, THR200, VAL121E,
> 318 o4 VAL1438, LEU19&, HIS9£, HIS11®, TRP20%
N 303 67 GLN92%, HIS94, ASN62, THR20®", HIS94, VAL1218, VAL143®,
LEU19&, TRPZ, HIS64£, HIS9£, HIS11%, ALA65E,
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] cHS9 Y .

1 2 3 4
ASN62*, THR20G", THR20(®, HIS9£, VAL121B, VAL1438, LEU19&,
" 325 09 HISO®, HIS11F, ALAGSP
N ie 6 THR19%, THR20G", HIS9#, LEU19&, HIS9%, ALA658, HIS94£,
HIS96, VAL121B
N 4o 0 ASN62*, THR199, THR20®", THR20G", THR20C", LEU19&, HIS94£,
ALAB58, HIS9£, HIS9&, VAL1218
ASN62*, ASN67, THR20%, THR20@", THR199, ZN30L, HIS9Z£,
10 48 9 ALAB58, HIS9£, HIS9E, VAL1218, LEU198
N o 61 THR20G*, PRO20%, ASN62*, THR200", PHE13¥, VAL1218, VAL1435,
LEU19&, HIS9£, HIS11®, TRP20%
" 413 s THR20(*, THR199, THR19%, HIS94, LEU198', LEU19&, HIS9#,
HIS94, VAL121B
THR20G", THR20G', ZN30P, TRPS, TRPS, HIS9£, ALA658, HISOZ£,
13 o1 06 VAL1218, VAL1438, LEU198
GLN92*, THR199, THR20G", THR20®", ZN30F, PHE13%, VAL121E,
14. 6.5 -6.9 VAL1438, LEU19&, HIS9£, HIS11®, TRP209, ILE91B
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] cHS9 Y .

1 2 3 4
GLN92*, THR20G, THR200G", THR200', THR199', LEU19&, HISOZ,

> "8 7o ALAB5B, HIS9£, HIS9E, VAL1218, VAL143®

N 4 e GLN92*, THR20G", THR199, THR200G, ZN30P, LEU19&, HISOZ,
ALAB5B, HIS94£, HIS9E, VAL1215, VAL143®

- 10 9 THR20G, THR20G", ASN67, THR199%, THR200”, ZN30P, HIS94
LEU19&, HIS94, HIS64, VAL1218, VAL143®
GLN92, GLN9Z, ASN62, THR20®, HIS9#, VAL121®, LEU19€,

18 53 05 TRPS, HIS64, ALAGS®

N o1 Ny THR199', ZN30P, LEU19&, HISOF, ALAG5P, HIS9#, HISOe,
VAL1218, VAL1438

o i s THR20G", VAL121F, VAL143", LEU198, HISO®, HIS11¥, TRP209
VAL121', LEU198

21, THR200, THR200, HIS94, VAL121F, VAL143, LEU198, HISOA,

s 3 HIS11%, TRP20§
22. 11.6 56 GLN9Z2*, ASN67, THR20(, HIS94, VAL121F, VAL143, LEU198, HISO#

ltod d3' Is-DdsHAdA 9 d2 -169 'Hcists s BpadRdzts o) ‘ddc 4 ©)) dzj $Dis tc ts ) Is OB i s REgR J § B ts tc dzd
Fi OdzG¢, Gdp-Odz&," edp-d-,I1-pp-oL O d@ISH"
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Hydrophobicity

3,00
2,00
1,00
0,00
-1,00
2,00
-3,00

2,00
-3,00

N 4’..
S2 PHE \ A:209
A:131 A 0 A Q

Interactions

- Conventional Hydrogen Bond [:I Alkyl
l:l Metal-Acceptor i:l Pi-Alkyl
B Piistaced

] 1
t dfm. 4.1 oiditfefizs] dzlsdz@Bzn oL O° dssH ' 2 L @G
Besdzj SEdzvtcdzse s HBMdzZ HY jdedzg": ¢) G '3Bteusn d
g¢ |1 3D, 65)L fidfdsdizIC O3 B.5" Ly )C Anflddziz2CD0

GEH' WC, dtsdjllkd eliliBsyO izl 0dd® &
Mezld Mis!: k& LOLdOYjdd: BsdjSkdzOor 06 yjf
Cdn  OdzS p-@ubShiq paddsi@po L O dstsH ' 2 L wd ||
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LB ' dz hjdedzgw totsL d3' tolz yd AHBs O WzC Is 8z0 dzfs @ s ts izt
LIsOh zo Odzdzg? Bsdzj Skdzd E € Otdtiz) dzdzO] dzif ¢ ez B
CkoOdzdzw L W jtedzsj dzstsdz L O tcOGtziHAE 1 s@dE] d
sdzdd3 L Odzdh € sdg THR200A (2, 26;). [ Mmls0Oda
W Otc 3OS R EH Sz HY j dz' .

tdLkd O B' tdzce ' Yydese s | € MiNLc@fdB]
h j da ydqd<¢ dzs OdzG * dz€ O3B dz3. BIS 2326 4.6 .44 (
413Is0 Is' sMj BPLOEBESIqaTsO() 6 to' L deslz
zO odH' dz¢ dzz Wif RzEZHGEHAMBIFESSC .3 Miswils: ¢ WO
ctezfd R OLOCIs] tods Hdzw H' BtejIsdydedr L O
ctozfz, o' Hftseo ' Hdets) ftededz ykels: Mmjyse
N4 dzdzy . 2zt mMils HMIAREK ©.18Ists Hdzv dzd - [SOC 5y
Ldz2OydzO H' Etej-Bdyz@%H, vdzf Bo @) Ot yd dzO Isj
HdIs! COtBtsEMddz dzO0 ctwkfO. 1" dz2 " odMmMsC(
My s &R 8.183.23325s@9 w¢' LB ' d hze88. B0 Botcj |
COLdzedSd Md usodH ' dzj dedg? dzO Isdz" L OL dzOyJ d
f OtcOllk i’ odeW dzdzgV -1 6z BB Fpj o3'A ez DEMWIs R &0
Msdz@a&Y *° yYyqdqedsfesy Ods 0Be jHY x| Bz dg
2-n dztsto W j dz3.8z' disfa® d2afzj9s d dz€ Otc8.% ¢ MfdcdRcdij ddls d .
323 wWCO ' ftn  Hddd yqdqe sy j dds Odz¢ OteB sdz’
2-n zstotsW j dz2' dz dzgd2 L OB Mdzd ¢ OC sy 2d0O ‘Misisd
Mk BN-L@d3' " j SaftE Oz O dz OteB tsdz' dzB.1, 57 BdBwIPSE Oto
83ls@1) Ists B ' dz@ 6.1 M&7108.3ls O -1 t6 ts &) dzwdzldy dzlz
FtojIsdydzsll 7H '0®6) ( O f slskdf O ydm: fHtcod yY' d
Zzz 6O " Hodh o OdzO H' EZtoj L dzO 48. 6 %H W08 dzf
tcls' OCH4E290%) . 1 Oy dzffHIs=0 ¢ tsyts * ) fyx(dRAESD tcts f
s d3d ¢ OteB OL d H Sd3dzL dzf g3d2f B G BPAIFsd3 & Bsd
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v OB dzd yw

I dzde MmddalsjL 5o Odzed 7Y i fc@i@ls ‘se0 deq Woj daj ' C
dzd ofsliEtef toed o tsH des Bz dzOo Odzls Oy j dzgdz (N

_ I f dzdo dzO
) L elzyd d " k2L, . .
fMd use dH ' dzi
1. |s tsdals tets dz 3.48N0. i
2. |Akztetsfj d3' H 4. 09NO. 17.50
3. || Hisfsh dzfs t 5. 39NO0. 54.90
4. 3.8 4. 65N0. 33.60
5. 3.11 3.66N0. 5.17
6. 3.18 4. 07N0. 17.00
7. 3.23 4. 24NO0. 21.80
8. 3.25 4.17NO0. 19.80
9. 4.5 2.87N0. 117.50
10. 4.7 3.82N0. 9.80
11. 4.8 3.60NO0. 3.40
12. 4.9 4. 47N0. 28.40
13. 4.13 2. 79N0. 119.80
14. 6.1 3.87NO0. 11.20
15. 6.5 5. 17N0. 48.60
16. 7.8 3.99N0. 14.00
17. 7.9 3.48N0. 0
18. 7.10 3.56N0. 2.30
19. 8.3 4. 07N0. 17.00
20. 9.1 3.66N0O0. 5.20
21. 11.4 4.07NO0. 17.08

) G &5 56 On dgs Mz H B S G dal€ 6 mlzC ' (s ¢ < s, 0 0F)];¢
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1 Mls Odzts 0 dzj e, Azt fR3=HE ° @ H-2-0d3=ldzd) ( S OC 5y
s Wi SlsdodzO MfsdkzECO ° f§mddzs H' ZtojL
HSE Wktttsmjd3 Hk, IOBd 4. 2). I datBHWYd 1
LdzOyoO' Iss mMw SO L Odzj y dds' OH "HO Ldigbrirts @SS, 'H
SO Oyjlsd zO'dH s v Yt&@' OC OteB), HdMAzv wCd.
dz' mls+ . [y 4§, Hdzv i 51 ddl 88V Is@S 18 flaOdztof] I
BsHIW " COYy' v diEsdzj ¢ &z dzd .

tdLizdz SOIsd HBsMdz HY Jdz? " HIse j teH d dzd
B "jddn Is° s ytse dndeQ L Ssf@ df iflsOL @dscH Ofdg’ & |
odH" dzt dzgz W kz dzGtfyj h jdzd teusiS . f 8 HSOdz! N O Mistlkz €
sdodedr MftsdzzS " dzwWetsds 99 jHjdadg" HEBSHOISC T

tesydSdz' L Oy' ’ Z o' Hf s ' HdZ ' teQectizesdg’, ) df
9 JHJdedz" HiB Wt "HHjdz'L H Ols desyls Mddzls j - 58 C
9 Odzgdz? C OtwBtsSOdze HteOL d 1|, hts ftsmdzzy dIs!

HY j idahivo,0  Is @Sy j dizgz€ |s tc i de@asg's L di3j sy ¢
SHjtoy Oded AH tie jSu@stz Xz 0@ jsto 'daf @ 8 \HdePz @ UsYE = o .

42) etslsd MizH sd3dz0 19506 d2iB) 19 deadgifteligids) jL CHo O dzd

4.2.1. 1jtwoddedzgd?2 MmMCtcdds dze Mmd dzls j-L 59
dz' mis' dapj dgls d gzglzzls Gl @ustegis s d § f ° dzj f Isd ydz
ffsed (g yhd GV jHdDdsldsts "dezz j(stsiz S mdd3” H)
6B sOdz, ftedd Hisdg) , BjdeL OL j§H dDwj f OB
jfOds, CdksBOLO®R WNWsd®HO, HOLE Sis®@' ' 'tz
Elswiplz Cdz' dg' ydzg' 2 ftcOCIdy’ , dzgj @By dZO 98
Clsdods Mis! 5O B j Loftsdysty ' fiplds !, LQBONjdzdodeddzdy ts
‘9 wWH' o9dfOHC' 9 dzaj By kzls! OH HEIHBPIs dzts
[HBZOS ftjfOOlsd wdnls@dzdRdss JtsPES sdz'' dz O
ftcj cOBOdz dz, W j dz2 BOdOIs, 3@ 196 OB dz@z dztis ts1ff 1
WOttd30¢ 8¢ s @PIBAsRE&TH d dz0d3" Ydz'f S5O 8B @A ldziste d |
dzddsde 1 [ . #jteJH dzedr dzO2B' dz2 M j oMt

-
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Bsdj SEzO®Rd, wC' djcSts fjtejlsddOsls: & jo
OC Isd o dOdylsdzts Iotc O dz W FASTOL,d 1 GABHAGYE t)PWD Isaizts
(PLP) Wjitedzj &gk, GBABH R f B s s O iz @dgj L 9 O-
yOs yd dz20 Htsmdls! ydmj dzr dzgd?2 Otefyj dzOdz 1 |
dets’ €' dz? CtsdglsOoff O a2 R ‘s 'figvslg f Is d ydzts Bz
L Ols o JX3Odet yOlsts$C. st B3 Issets, f 8B daytiz" MW j
MOy YtomMdzOBdzt ¥ Is¥ Ctsecdz sdoads sy md,
hodHGC] o' Hiso tsEjitddar [ dzcdc@PeBdesl M 5 dzj B O
SO dzgj BIsy dzd o ' Mls! Ctsdzlstetsdzs 9 Olsd tsmdzatso dz’
Ldszh zels! HEBRHEOB ded € teedztso Oy ' 2 dz27 Odzls d & 5 dze
Zdoddz W OtedzOS sIsj tcOf jolsduydeddz § tesW ' dzj 3.

[JHdddBd "L fjtemfjSlsdeodedr ¢ dzOM' & tca
sdmMzHtsdRdedr L OMBB &8 ' ftesHEZGCIsd dsGIW " ¢
CzsOdzS " dzC Ot tsdetso drn € d MNf®Is B OO df'H 3 1840C Ot
157163 . fijuch j, Ek MC dzOH ' BV (dO I$ asjfipdsH 3 jdgis' dzj He |
9 Odgdzy, LOC ° JCMMfjteddzj dzZlsOdz! dgdr f toeslsd
L OL dzOyj dz' fls s QO4, st dz’ -H¥ez @ g oBj  SH®° B dzO 3t
oYJ 20 dzO9 9 DdA d figdksls® * * BOCOItstsB' Yyws
L d3j dgh §j dedzv Isj tcOIstse j dzdzsmils® , G J §f OlstslstsC Mmc
s j &L ([edfm. 4.2). uvts?2 WOCKOL dHs] Lis@i'’
Csods" Mdzg' OdzOdzsed OCIsdodets o doe yoOs Is! Mw ¢
odds " HIsojteHY jJdzdew d3 § jtemy § SIsdo desyls® y!
dzd dzd L O3 Mded S OB (yqdC dzsf tetsf Oz, yd ¢ dzts
CORW ste©) ' W@ Qcle(ty tstslclf orfddy  sW o d B64I6ESG
l Oy dzdots, hts HtSHOISCBBO ] ©89 jH,  dadaw WOt€ @G &34
flsstcdzd i3 o dzOMlIs d o tsfls fCdefc BHOR JLH@zdzddZ]j SsB RIS “Ht
H' L OSkdededdz toj yj flststeded d3 g dzls toif@s 9
L dzOuyggtslzod ¥ © C Oy "' v cWOttdBOS W stolze  EUkS- dzf
BOL®BEBYJ LH' 2Mdeg sftcfazdptetsisdmbkzH sdidets’™
dzd?2 MCteddz dz¢ HBsfdz' HY ko Odad 7 dzh, GABdgHS G  +
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NavM HBLotsdzdls! o dLazPongizidzin§ 5tz € d d3n dzls
Hjd fjddsddjdidsjlstcOL s5d dedn Mk H .

‘ :
r———— T N " o
NH, ﬁ niaBueHa akTUBHICTb, >
TOKCUYHA NHMe

N,2,2,3,3-neHTameTun-

uvknonponax-1-kap6okcamin
iZ-i30I‘IpOI’1iJ‘II‘IeHTaHaMi,CI,* O O i

<— —> o f— S o

s i OH s : § o

‘ . riv—(

12,2,3,3-TeTpameTvn

0} ! umuknonponaH-1- ; NH, :
: : aKTMBHa, TepaToreHHa, ;kapBoHosa kucroTa :
: : TOKCUYHa i : . :
! Valnoctamide VM2 J i 3MEHLLEHa aKTUBHICTb, i N-xapbamoin-2,2,3,3-teTpametun |
: ] He TOKCUYHa : uvknonponax-1-kap6okcamia*

niaBULLEHa aKTUBHICTb,
He TOKCU4YHa niaBULLEHa aKTUBHICTb,
He TOKCUYHa

* - MOKNIHIYHI AoCnimKeHHs

Py

>0 0O ()

R4=Ph, 2-NH,CgH,4 4-tert-BuCgH4 2-Mefuryl-3, idyl-4
NinodinbHi parmenTn 1 2Lghy, A-tert-ButeMy, 2-Meturyl-3, pyridy

eNeKTPOHOAOHOPHI Ta eNleKTPOHOAKLeNTOPHI
3anuwkm (n-change)

tdf. 4.2 1 Hedh ®&ilksHd BsHd¥ SOy
od- fslsdmzusddd: §t]j{ Ot ki O jJH * Pt

[ s sts¥ HOdzsets fetsp H tclizkz O tiztstsis B dddis $9jQ
MCteddze dze SO s jtojHdz 2 MCtcddz dzef @ OP N
LdH & dO f(teslsdmizu tsdidzif § Gk § dzp dzls iy ls tc O dzO dz:
hzZte" ® L BBGEBoBj dzdzg d3 -OC O estdzl Misw e C I8 dzy |
M tcw Bso Odetsets fshCk jJWjSlsdodzgdr dz' C Otcf

1 jteh dds jsOf sds Hisfydz' HY j dedgv dzOdkd, W ¢
COLdzd S " @ M ste’ HdzudagBIs 'dz' tf Oisld £ ] - dz'L foldnds
o0dz ftets® 90 CdMAzsls O, dZOBBIstcdH Yy Jdz, b
H' Oyddzls' sfj d3d € OteB OL d H ' 94-, GABARE jlsyfjotditte ‘
NVSCs, Bko odSistedmlsOdzd?2 dBEsdzj ¢ & dzw tocdzd 2



v OB dzd yvw

tdLzdz SO Bsd] Jbgdttc &z s ydzd B dz' S Otem! $dm L OMBB"

OCIsdodedn VY jadaBABAEE jGABA S o

sO© NVSCs

dff stc’ Hdzj dz' Mmis _ |
sl Sz C d| toj yj G H d d _HU_BtG‘ Hdzj dz' Mis! (ufste’ Hdzj dz' Mls
64 yJ JOsAsHeA@r® H d dadi W) HthNav Ms ( 5H
( 6X3W)
1 2 3 )
Aj desB OteB ' Is 7. 4 .
] Oz ftets’ 9 @ i 5 R
v " LOAOIs 5.1 ; Z
1 OB Of j dzls d df 6.1 i 7 3
[ Odisslsted HY d i | =7
s OtB OROL § i : & &
5.1 6.0 6.9 -4 . 6
6.1 6. 3 7. 8 5. 4
6. 2 6. 3 8. 3 5.9
6. 3 7.2 6. 8 5.9
6.4 6. 6 8. 4 5.9
6.5 5.8 7.8 5.2
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tdLbkzd O d@dzj Cdvicdsets Misd S ko Odad
sztcedzO BSHIW SOy w H' Oyddzls' sfj &3d ¢ OtcB O
dz' Mls! BEdZO L &ZOyds odh s YFlistsicdzs' BOIs
odfOHC" 9 L dfls@o@atrts C OlsstcOd3d NVSCs, -2
MfsdzzCOdRd (90d ftes' 90 CdMdzslsO, dZOBEIst

1 OL dz2Oyjdzj IsOCtsYy " " Hlso jtocHddzO 9 ' L z0Odz
C' ' deelz Hdzw dz COtefn» Sdr LOMBsB' 98 SO { j ol
7.,7¢ &z COtem! €d2 LOM" B ¢cAjdesB OteB ' IsC
GABAxrte j yd f sstcO. uvdd3 A.7akz' ®F Is d dasdztindf s dalp € d2ls
BO° MmpdDodzH dzjewd WL Cd OlsdzOelk teht s jo tze 5 dzlize
ctczfd L SER E: 301 ((22,,7251 jj)p;H sEBRSHC@E YA ¢
dzj o d2 LOBVdtsE | &L j desosets WicOEd3j dalslz L S
stc' d3 G s, 7.AdYtc Affidsjdzd’'d H S H O € & ap-Car$ 'is-©
dz dz2 9L O ddsH' B @ yYydqCdzsftots] Odeso 56 54(642 B j
i), PRO A: 228 (4,97 j) IsO MET A: 2271

PHE
£561 E:304

3.77:2.21

Interactions Interactions

I Conventional Hydrogen Bond [l Pi-Pi Stacked Conventional Hydrogen Bond | ] Alkyl
Pi-Sigma [ Ayl [ Pi-Donor Hydrogen Bond [ ] Pi-Alkyl
() 1

tdfm. 4.3. 1 LEOd& LOY' v Myt Hdj datsir
&e ) A j dzis B GHABAS)O din f &.3CEAB A

[Mdeso dzd2 BOMdo HE ©fyd'dasy sd)Q Pt O teE Qz'
MY ste' Hdzj dz' f)ls GABAMES @gjdg.j §3s.53)0 ) j toj HEB.OY O
L OSlkdodedds toj yjflststededds yj destetsds j dzL d dst
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o LNOQEGssez! &' ( CcOBEBEOGE gz

ftes' ots’™ CdMmdzs@®YJ &gt ddzts @9.z4Adjptitalrl? ¢ G3" y dz'
L' wiLCd B 3 OlstsdzOdid -Q d3'isdetisss jj dialzts “lsd@c [ 1 i

THR B: 353 (2. 74
Od3 detss J dzL d dz' dzd 2
H' 2, f(yPEEEzC OsSHOISC s
dzs” cGtekzfd L SER A:
detso 5° YOfMmisdded L
tctsW sB dz' OEptT-fdsHdzB diS O 9 L O° BiSH
(3,86 i), L |ILE A:
7.10s@3IsOC 8 9L O iIGsSH
ftotslsj d3Os Is! * dgh°

VAL
C:300
SER
C:137
3:91 364

Interactions

Conventional Hydrogen Bond | Pi-Alkyl

[ Alkyl

¢

i ) s®© ASN B: 352 (3
wWteOedzg dzs L THR B: 35

) dzOB Su'L dp HAdE® 85" ¢
-G&C (e, &6 91 O dftsm"

VAL A: 300 (Od8 8dzez) ,

W J dzd dz' dz
72 (5,16 ) IL@G8PHE
5 s L f sH' B dad d3d

sdfd oL O dBsH' 2.

Interactions

Conventional Hydrogen Bond [ Pi-Pi T-shaped
[ ] carbon Hydrogen Bond [ Alkyl
| | Pi-Anion [ Pi-Alkyl

|

tdf. 4.4 1' ' LEzOd LOY' v Myt Hd dasl
Bek)d o Odz f tots’ B OBAIY I Gzt IE @LLAB A

l "L EOd L 093w

oMlsOdesoa dIsd, hts yw

AOffladdalzd@ddds yJd dzlstetsds NV SCs
MstezCIsktcO® &GO §SH' E

tcB OBOL J  Odzdz® Yl @zd.03 1 ‘daL O Ols|] wd L 2o OdzO
otsHdzj odds LoowL €63 jL) ,V AL HAG SIWOS/B dpef2ddzP * adz)

YydC s tetsf Odzso 56 s

WieOGed3d dzsz L LEU A:
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C' Hicts Y 5B dz' p-pebdzSO ‘detstE * IS QY j dz' dz' des €8 . 4 d S
VAL A: 141 (5.43 ) IO PHE A: 198 (¢
TOEOCkjteds HA&W o Od § &67.8 Il @UAQL M AL ol
yj dZlsE®Cs (lsOsdz. 4. 3) .

ALA
A:145

5.43
LEU PHE 4.83 4.17
A:152 A:198 VAL
A:197°-°3
508 o5 306

Interactions

e [ conventional Hydrogen Bond Alkyl
I Pi-Pi Stacked Pi-Alkyl B Pi-pi T-shaped [] Pi-Alkyl

¢ 1
tdf. 4.5. & CiPEBE'BdIG oL O BSH B dj O
C b o todzts € ) H 15 Ot €z BYBVSTHR') dz iy HXizAVECs

Interactions

[y, fHteso jHjdd?2 &tizOHY t©dgd ¥ HRisE'E
fsCOLOzO fijtemf j SIsdodz Mis: MmduzlsPy dk dzlts 'Ofs fi
COteBOLdH' &8 Hdw Mftowv B3t Odesets fsh ¢k
Mfsdkzkze. JOyddets, hts HdzW L OL dzOYjdedr (¢

MHtsddts H' ' (sH' Bded2 HEsS o O¢ds jf tpjstf lotists
BdzsC Olststs 16VM&Cs , ) |
10 dOmsizf dsdiz jlOf ', Hdv HisMd dEddp j d

mMeHtsdg, ©GORHBAR Lo Oddd & ssHEd Bkzdzd o
Mo’ 2 Mmistclz 4 1OTe'Y § & dAply M@ 7Ttz ©.1) , yd S HzsB L
(6.672Is@8 , yd<Caz®t,y.8z6%: 0.3 , yd¢ #:.6 7.20803dz
s@4 SO OEEWHOIHBOHsB sC MOA' H dz’ Ctezdf d L
(PhO(S)CH-, Ph,0-NHCeH4, f * tc 4’ ddtzz teP'dplz f 5 6" HieOL d H
hek (tedm. 4. 2).



v OB dzd yvw 4

) sl dMzHsdRdz® OCldods Mls! H' Oyddzs' sfj B S Otes

HHB&EQ(IGBJ@B@q; vted o Odz' fiyls - o s dg 1 uwWy S Mmis!
Mk H tsd3, C dztsdz' ydzd n B OdzO~R

1 2 3 4 5 6
1 |stdalstetsdz ¢ 6. 11NO. 9. 11NO0. 5 100 8. 20NO .
2 6. 6 26. 10N1 5. 42N1. 2 60* 5. 71NO0.
3 6. 7 27.20N1 5.55N1. 8 50* 5.11N0.
4 7.1 18. 40N1 7.33N1.5 70* 7.55N0.
5 7.2 17.20N1 7.11N1. 2 70* 6. 11NO0.
6 7.3 23. 40N1 5.23N1. 2 60 * 5.55N0.
7 7.6 34.20N2 4. 75N0. 3 60 * 4. 77N0.
8 7.7 28. 80N1 5. 77N1. 8 70* 4.87N0.
9 7.8 29. 20N1 7.11N1.0 60 * 6. 33NO.
10 7.9 35. 20N3 5.51N0. 2 60 * 5. 40N0.
11 7.10 17. 40N1 7.66N1.9 70* 6. 25N0.
12 8. 3 19.20N1 7. 72N0. 8 70* 6. 20NO .
13 8. 4 16. 90N1 7. 46N1. 6 70* 6. 12NO0.
14 9. 32.20N1 4. 11N1. 2 50 * 5. 55N0.

115



] cHiS9 Y .

1 2 3 4 5 6

15 9. 3 47.80N4 3.52N0. 3 40 * 4. 30NO.
16 9. 4 17.70N1 7. 00N1.5 70* 6. 22NO0.
17 | stsdalstetsdz! ¢ 6. 22NO0 7.88NO0. 7 100 7.30NO.
18 [ Jfog¢" 41.10N0 4. 71N0. 4 40 * 3.50N0.
ltodd3' IsE®Mmistses ' tecdzs ( p OO0, 05) htsHts CtsdzZistetsdz! des’ Gtelkzf d
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tdLizd O 6D dzZOdzg j GZsOBdz. 4. 4), bhts
dzt dzgd 3 Iso Oted dzOd3 ff j delsd dzj dzls § IstcOL sdzz f ted L
fOH" & L 9 tc@ylgsdits sy dists dz’ WO 56 SO fidyis.O dz!
vsO0C, k Ctdbttsdz dz' 2 Gtk dzOIsj dzlsbBzd 2 ®
Istcd o Odz' Mz dErsYqalz§ s dZOf OH" @ 9, 11 ~9. uk
ctezf d Ilso Otcd dz, BOUAf de'dtedd WedROtBEULS L5 IsC

tc¥ o Odzd ' . USH' w g 99 jHJjdzdzgwW H' Oyd dzls
Gtezf * Iso Oted dz 'tf de'd jsdedpzsdz@ s dzlsdzts 6 57.8F j tc°
tcOLd. 1 Oy dzd o &1, 7.9s®@.61M® sfdap &tfe H ' °  dzOB dzd

9.3 jtoj o dOl N Qdff jedelf OtcOls c¢c1 Jf OC " dze. [ sfdz
hzeo Odzd Istcd o Q diztsigds 'y dds[t8 dz' dAY. BHO' L o Jd@iRd 1cth &3 3 -
tclsdzs s [s® O®d dz’ de@zshozs Hts € ts5dzls tots dz9.3hs
LO LOLdOyjdeddsd  sCOL dzd COBd f Pic®o B8 ¢

lteso jJH] BBZOBAR f8C0L Oo, hts d&O2s8 ' d
dz' Mls' " OLOCIsjted® HAY H' Oyddzs' tsMmj B3dS< Ot
Chzsf o€f7,O SO ydc@BT37RIsO8 ¢ OtcBtsS MO H
Gz dgsd. st @3 btsets, Mikkls' ad2 off dzde dzO
dsects WiOc i) dzisoSlz dgtf dezE adf® L WG Az, dzls j HAD
Cdz) 2309 SO L tsdz' 9.4sl93)dztsW 6D dlals ¢ dzlf © di3d
COteBOLdHMsBEZ LOdkJhSCE * B'dh OCIdoe dzd d
Y20 9903 0Isd ¢Ctedlsduydzd dzde W Otcdg@ sSW BK@a
s’ . fisPizse dzj dets, "' OEHfdzlsH BBy KBS OB
off dzd o O Is! dzO Mbskzf ' d odwOy J dsmis’® f tetsls
CsdeS btelzs yd -fite jtafjCigiQusjtddyy; @ skt jBlzs Is!
HisMmdz" HY J dz

4. 21.j22 ool addsaP@& Isd o dz' Mis! H ' Oyd Bls) &OmM 4 ¢
Bts H § gztzls d dzj dak!j defe©tzisdz’ dgg @Qzls tc O dz! dz' 2 NEj tco t
Bsyd H  wWIlsd W< olssteddeded ? d3d MJ dzy 4 t6, daj
oCOLE" d2O 90Oy dzdoeo z jtdsderj yj '~ dzkgel7 §dizjdydl
L yomis: NO E {§tshCiHYj dzdg sO© L Ocdsj dz
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odL ZOYO ' Is! Mw ' LW steBOBd NOS, O O sy
oYjdeO jCMiftejMm' w Cisd@MgdydpidDP, 2 €' 0 @ dz'd3is'
a3 Bte@zstsS s HsL 5B &0 Witsd Hj¥ ydbk
1 OfmMszf dzd 3 j sOf sds & ff ‘iNuOYSts O HsGfrp  tsvo ONIEs
CtesW Oc' 9 SO dzj 2stetsW ' dz' 9. [flsOdedz 2 B F
B3y d20 ' wBzdzesL Of Odz! dzs’ -LOQAdsjdedady= ~ d3J -~ Oddz L\
sdd3 B  dz h, hts Hsfd HYj ddyBd tfilOdd -
ftoesHESCId 2tets f jtojlsotstej dadzV) , S'O€dzd W &' |
(NOY) O dz b hddgdett N@ad 5 W OC IssteOdBd to
fisted Mz ftod J§° dzflstsejdaj L’

sk yomdz ' des®sed( NOS) ' Htsdstd N
o' L dztsBOdz Isdzd m BtsH JL2MZY o sk to dff Is§ zts dgliz H esfifds
"dzge ' B Iststed NOS ftsfypddzs ¥ Is ftoslsdMizfH 1s d3c
cflsOdzdz' se 58 Ol Oz 9 ( ¢ OB Olste' Uzj 26 OF
BORABM7Y[. uvdd B ' dzh, hts tsMlsOdd & YoMt
fjdzj Slsdodzds *“ dz¢' B' Istste’ ® NOS79181 fipj o CH
NEls! L dz02Isd L Ofk s Hlje0Oeksizy| cfjtod] taddls d o ded -
B O 1 O’ detsdePls’ BB . €] Bazs, oBjlstse
tcsBtslsd * HBMdz'9BdgQ daty Hi jodk ' dzi SzbdptSatstaH sz dz
(1s, fsd yd nHeHdsm) tcdsys odpyd diday iz

l Milspdezj dets, hts o dzzlstc’ hdg stsyj tej o d-dzdzj
dzj dzls j stcOL sz B HBsL 40 dic/ Cc L " odalsj te
ntotsdz yded e fMizutsd ', wWC dOfdz' HisC, HEs Wi
oz Bz BsL S Iso Otddz ( ls @ENdf.j tedd. o )dzls Ood Sdz'
tcddze 2 2,68 tOLd LB  dZ hzo OQafmw dz Isteslsd
dlsteOy' ' cdkkkOlk' sk o' Hdse dzj dzgsets k& ydl
Ctozf s . 1 totsW' &zOSIsdydzi 99 jHJjdzdzw Odzlsd € t
o'W dadz IstctslsdtotsL ddzz E ff ste’ o dgv dzdz' R
sO0C, d&O2B"' & h Mkl ats Lddy ko Odzd 2tcts
9371 dz0@ 47, 2% kO ZOsE Ot GBHB®@®s wdzh 1 [
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dz' stetslsdtoetsL-F4zz7 @AD. 5) 6RL Oy s, h s o dMmt
Odzlsd ¢ tsdzo Zdz' O &R edzQdigdstitc ta1OdgQlde, | B S © O & dg
LOdodetse s Mistej Mk L O Ed@tse 1 s ftso' wiL OdaC
tcdzj H' OlsHzd figldsdz! Nz p dgtfés dzg 6 Qb * tsdzz o * H dzts o dzj
s O0¢C, dOdBslstedH)yddz ' Hodh ko Qs cCdkzkzlsOIl' s
Zz®BiHts 3,27 KB BsddHE, 2,08 8 sdfS detPABR@/BE0 Sls
stsH' WC HpthQR QAdEZO BOE P O tizlzddgls ddaiaf{ drtls H s i)
o' todegtse s of dzdelz dzO GSH.

v OB dzd yoO

) 5C0OLdedSd fdMmlsjd NO ° CchklsOl' sdkz o
hzte' @ ftod odStstdmlsOdedz OdalsdC tsdzo bz
Lekfd jCSMyjtg | dkkzlsOl ©d o' | beslkd

Iso Otcd dz (GSH),d3¢ dsts dz! / (  dzd3ts dz* /
s s dzls to ts dz! dzO 4,73 N 0, 19, 2N1
[ STy j ted d3j dg}s O 2,12 N 0, 51, 6 N3
1l s+9. 3 3,27 N 0, 27, 2N1
ls + HJJOC" o 1, 93N 0, 7 33, 7N2
l s + C Ot Ods 2, 00N 0, 3 48, 7N4
l s + s’ 6O 2,88 N 0, 33, 3N2
l s + GOBOYj 2,67N 0, 2 43, 3N3
ls + d&Omslsted 3,14 N O, 21, 2N1

lted 3" €-@sfistse ' todets ( pOO0, 05) hsHEs jC

1 totso j HJ dzgj-H s H Y J dzda f "  Hilse j toH d dzts,
O dzls dok ztzi O RIS OO BBz & Is ‘dz' s jsBL Plsdo flzsd ts1 flis
fJ dzhm s 3RS tisticdz Ctsdztso dzts G s BsL € Iz. 1 Mmls Odz

LB dzt hiz® Ist v JiNPESte j'f," W st N O B, dz@t W &
HIW' ydlsk cdzkzlsOls' sdzz o " Hdztso dzj detse 5 ( Is O
Honts ' LtsWtstcds NOS fted 1s MmMftsmisjte' cO' Is!
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stsf ' tOd3OIskz 9.3 ( ISiBdzlz C 4. 6B j § QOGP tpdflzj ataday d Is -
HsMistse " tcdzse s L ded ) 4 dpelOS j ¢ Mplfstery’ " W € | Is ' @iz
sMsedzdo s C OB ORBOL J ' dz, § weQmS fyddss (dgd * ¢
NOS. [ Isy 4, L dzd 3 4 dzdz¥ d Mty m" NOS " H
ftcdosH(dIs! HS GOdz! dzdzo Odzdz? t6j OCy' 2 dz' Is
L d3j dzh j dzdzv o' o dgv dz bteslsdtesL ddzz E ydlstst

v OB dzd yoO

| f dz@ezls S sdzo @z OTUAsEANGS K1 s k codssc
iCmyjted® dzsOdz dedn o Oted dz dzO

Lt d JS¢Myfited  SMytef sy (SMYytaf Hsw
lso Otc d dz nNOS &* Iz . iNOS s5* Iz.
s s dzls te ts dz' dzO 1, 00NO, 1, 00NO,
( Sy j tod d3j dzs O dz! 4, 97NO0, 3,42 N ©
MC+9 . 3 2,98N0, 2,71 N 0
MC +HjfOC" dz 3,12N0, 3, 00N O
MC + COteB OROL | 4, 97N0, 3,91N 0
MC + It tesdOl 3,11N0, 2,31 N 0
MC + cOBOf j dzls 3,82N0, 3,80N O,
MC + d&zOdtslsted H Y ( 2,51N0, 4 2, 1G24

) td &5’ sSEO®Miste " wdes (pOO, 05) HEB JCmyJ

tdLizdz O HBMd HYJ dz 9.3 @200 dad , H dZ)j d
"dzG ' B S das ONOS W EC ' destedzsOda 'Ltizk Isd3’ WlrztoizS |
NO LOftsB" ¢0sIs! ttsLoadlsCkE dz stetsL Glsd o
G' Hdzs, 9B sWAZC'O ;, deb OBl rfjykz® o' Hdzetsse dzj d
HdMEzdz Hdmbep dizd dz20 Wisdz' f  Heodh jdadzw OCIs
" dzls § e d3d HHOUNd dzls sHixzts T MdMisd i3d BB A3 N
f" " Hodh s Is B' sHismiskzf dz' Mis: N O, L B' dz' '
dzj 2tetsH j G J tcOls BBEkd-sMidds @dg@® OO0 M sdzz € O
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fsmiskzf O Is! v d&ZOBsIsted H Y d dzlz hts tsBEkZdso
Hisfdz' HY j d& .

4.3 ¢dalsdB OGqlsy st dpak Bl Us® OS Isd o dz' fls!
el ¢

] Obtsgjdade o' Cteststed Odz' L d3d MilsOdetso dzw Is
Msets oddegd S dzj degdzv, BERZHEYd ®Mmdatse dzs® ff tod
ltoslswegtsds 20 Mistsdz' slsw Odzb )Y B ©®C Is ] & fc O elzO dat
tcsdz o d&' CzoOdedz' " dzWj Sy 2dzeds L O-OBHtEE ¢
Misjte' cO' Is+ Mw L esmig@dzdzy U] RAEQ] - dziHBts) L dif 44
[183 . wuls' 2CT dgtsy) j Haskzldd oS dzd S OdzO to' L dzd d
ftedtocsHdz ts¥ OBB dzOBLERIsts . 1 todtotsH dzOs phls ' 2
B CteststecOdz Ld3' 9 d3' hjdz' H' W OBt dzjH-tsMle
Cdgsfls’ OBfs W jteddj delsOlsdodats’ ' dzOSIsdo Oy’
ftoedtecsHdets' MEdR Wasmdzts ¢z J W J CIsd o iizb zONOE -
o' Mlsy Ctojdidrn "NIsOdR" 9 i Ctested Odz' L d3' o
Yj dzlsteOY! WESC O f todogn daidz s UsO ) lasdfplzz o' € s B o
dzde® MmMdlkzoy' >, SCdzd yofmlsddzO o' CtotsB dets’
WO k£ BOCIjte' 2 dzOBEkIsts’® tojL dfilsj dzlsdetsfyls
dev ds S dz' dg' ydets® W jCIldoedatsfls® Odzalska Bo fitslsed €
fOHCOR LEd@sodzi des G J dgj Isdydets: f ted H B Odzda”
des o' odgw jSCMftejMm' ~ o dzOMdedr <G jdz 9.
Mlis' 2C¢Mls’ &' CtoltedOwa L df @y 'uvs dy'ah jldz® +
OCIsdodzj o dotg@lglrzdar df'tefitftOs dzts’™ ¢ dz' Isd dzd
odz hdz' & MltekSlkte & CtesBdes’ Cdz ksdded O
[184].

] sSHEsdZOdzdz? sOC s’ fftotsB dzj ozqd, dzj f otsfyls
Mis' 2CsMle'C destsy@sils! BjLO HYftse' HOdMz dzgj OB
ftcj f OcOl' & E IOCdmr B EZOMWA, WwWEC d&jHJ:"
Iso 5. 1 dze b stsc ts, OmMtstelsdd3d dzls deseodnm
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oduj iz’ Is: mw, o Ists?2 yYyOMmL WS atcf B gk § dzldz6
AlkzOdz dzgdd3 § JlsOdzdzy 3 Mz yOMmdets™ 34 H d ydes’
Cse ftoeslsddy’ Ctotspdetst SO foslsdetedB Ctso 568
ydzd s IH'Y2 sddz § z0dz' y' € Ooaddzd tBO ' ¢ IO
s BdE OtBHOHLJJHAgESHIW " SOy w ' sktej  Hdzd r
WEdeC y' sdzOdz! ded dzd ctckzf Odsd *° o d¥.tcOo H Odzed

tdLkd sOd ftesojHjddr HEGMd HYJd
hjdedre ' shjyseddz IsO Is' sfj BdC OteB OnydH ' o
HdzO OFCIsd o dz'Nff1©te.d dzk B 5 B § Gds OHZS @)z¢ @B B tis O
(yds dzs O dz§€ O dzS OtcB s dg QEMUBICE (STpstr) B s desdndizts
@ diOdzts j W j € Is Eschizfichid el 5" 7 [ ws SO [ 1 s Hdd&zW
dzts o d s-200BDO/ d@3dz. v tsH' W ¢,  H5®ypH ots[fgddd
Clsdodzgddsd N BSHEtS L OL dzOyJ datHe sd3$hals Qigiglz -50( {1 ug
BEC G/ d@gdz) . 1 ©2 B "' dz' Bsch@i€hls dodb dfdv dg g NGyt € dzts O«
COdeS @Ricdz)yse 14 @O®RB Sdzsls* s5° dz) yd ¢ db)O fru® dz8 Ok
sO [1s 6. R-BR-Wg /dazdizls * t5) O YL I©Odsdz)saZsHsts @GL d
ftotsf OdzC OteB.FpIC [MuEsd3’ 1H2 .(5 IsO [NH(ZB j2dEL =3CdEd * dpd
1-C Ot sdzsls' ' (7Y S B @B GdPtcs sC MO HJ,
[1s MsOdseoadm! 6.25 ' 12.5 &Cc/ &gz IsO
tcOy jdzd?2 OdzelsdB OCIsj tc' Odz! dad 2 3 WJ Ctistc 5oL d@v
h 5 HS3S aureisls @. aeruginosg IsOB dz. 4. 7) . 1 Mis Gdz@o dzj
ftcdedz ykee ls' to' Mis-1R0C Bdztl§ dzb i@y ls© 5 g v 6 d
OCIsde dz Mlis: o Castipy.jzls 3O w/ d3dz.5 01 Oy dzd 9 ts,
BOL d5H9)[, (° o yY! sdi3lz o d ff ©® WA H3d St ammeds(dM Ihs j
15650. 0 dfucsl2adggaz0 0. 0 BBEC e/ dgdz) . Y etslsj, A
P.aeruginosa dzOydzts dzd 3 H1jO O .M s MBEOO@BE,0 . 0 &3S ¢
1B Hdzs o dH' dzd Is §.1, TeMsHB.4 M sz ¢, © OMm da®'dz
dzts Colts 8 OCIsdo dz' Mise ¢ tsdzS ZtcB.2I4s®.31 (j o 6 .2
s lss OCIsdodz BIs1 26 dg§ ¢ 1 dgalfs dalz CW[J tg ) dzfi o s W |
6. 25 &S c/ d@gdz) .



v OB d&zdyw 4

) cslsdd CEEBROCEPE S0 0 OCIsdods Mis! fMddasjL o Odeq |

zZ s Odzd
Escherichia colATCC | Staphylococcus aureu| Pseudomonas aeruginoy Candida albican®ATTC
T MYy tso 25922 ATCC 25923 ATCC 27853 (885-653)
MEs,| fas,| Mis, fuas,| Mis,| [us, MI's.,| fnas,
BECGE/ ( BSCE/ ( BEc/ BECe/ ( BBEa/ B3¢ e/ d BE 6/ 3¢ e/ d
1 2 3 4 5 6 7 8 9
3.1 100 200 50 100 50 100 25 50
3.2 100 200 50 100 50 100 25 50
3.3 100 200 50 100 50 100 25 25
3.4 100 200 50 50 50 100 12.5 50
3.5 100 200 100 200 50 100 100 100
3.6 100 200 100 200 50 50 100 100
3.7 100 200 100 200 50 100 100 200
3.8 100 200 50 100 100 200 50 50
3.9 100 200 100 200 100 200 25 50
3.10 100 200 100 200 50 100 50 50
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] cHS9 Y .

1 2 3 4 5 6 7 8 9
3.11 100 200 50 100 50 100 50 50
3.13 100 >200 50 100 100 100 25 25
3.14 100 200 100 200 50 100 50 50
3.16 100 200 100 200 50 100 50 100
3.17 100 >200 50 100 100 100 3.125 6.25
3.18 100 200 100 200 50 100 25 25
3.19 100 200 50 100 100 200 25 50
3.20 100 200 50 100 50 100 50 100
3.21 100 200 50 100 50 100 50 100
3.22 100 200 100 200 50 100 50 50
3.23 100 200 50 100 50 100 100 200
3.24 100 200 100 200 50 100 50 100
3.24 100 100 50 100 25 50 50 100
3.25 100 200 100 200 100 200 50 50
4.1 100 200 50 100 50 100 50 50
4.2 100 200 50 100 50 100 25 50
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] cHS9 Y .

1 2 3 4 5 6 7 8 9
4.3 100 200 25 50 50 100 50 50
4.4 100 200 50 100 50 100 50 50
4.5 100 200 50 100 50 100 25 50
4.6 100 200 50 100 50 100 25 50
4.7 100 200 50 100 50 100 50 50
4.8 100 200 50 100 50 100 25 50
4.9 100 200 50 100 50 100 50 50
4.12 100 200 50 100 50 100 25 50
4.13 100 200 50 100 50 100 25 50
5.1 3.125 6.25 6.25 12.5 50 100 12.5 12.5
6.1 50 100 25 50 50 100 25 50
6.2 200 200 100 200 100 200 100 200
6.3 50 100 12.5 25 100 200 25 50
6.4 200 >200 25 100 100 200 50 50
6.5 12.5 25 12.5 25 50 100 25 50
6.6 100 200 25 50 50 100 25 50
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] cHS9 Y .

1 2 3 4 5 6 7 8 9
6.7 100 200 25 100 50 100 25 25
6.8 100 >200 12.5 50 100 200 25 50
7.1 6.25 12.5 6.25 12.5 50 100 25 50
7.2 12.5 25 12.5 25 100 200 25 50
7.3 25 50 25 50 50 100 25 50
7.4 50 100 12.5 50 100 200 25 50
7.5 200 200 25 100 100 200 25 50
7.6 100 200 50 100 50 100 100 200
7.7 50 100 12.5 25 50 100 50 50
7.8 25 50 12.5 25 50 100 50 50
7.9 50 50 12.5 50 50 100 50 50
7.10 50 100 25 25 50 100 25 50
8.1 100 200 25 50 50 100 50 50
8.2 50 100 1.56 25 50 100 50 100
8.3 100 200 3.125 12.5 50 100 50 100
8.4 200 200 6.25 50 50 100 50 100
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] cHS9 Y 4.7

1 2 3 4 5 6 7 8 9
9.1 100 200 100 200 100 200 50 50
9.3 50 100 50 200 50 100 50 50
9.4 100 200 25 50 50 100 25 50
9.5 50 100 100 200 100 200 25 50
10.1 100 200 50 100 100 200 50 50
10.3 100 200 6.25 12.5 50 100 12.5 25
1 IstetsW T T |
L &z 1.5 i 6.25 i 6.25
sjJlssits | T T T T T 25 50
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ldms¢' f¢OoLddé¢d WEzdec' ydudes™ H' ~ H
h s H@ albicans( Is OB dz. 4 . 7) . v 06, fteOC Isd ydzts
hisOsz fted € Stz dzlgEe@ytzdz 259 dw o dzvw dzd W Iz«
Csdeyj dzlstc®@O . 0 2&EC 6/ dGzdz. | 48196 B ‘[ ufipf tls
[ Aas wedn MEld20dsd d3S. cli2BRdiz& @/ G3dz50[ sy j, B
Mz HYy ko Odzedmn MY sdzlz € , W Qe W G sz ddr|tc OL BAf@ da' f
f OtcOIstsdz " s b tsdkOL sdz" (Ml s 25 &¢ ¢/ dzdz,
hzoOdzd 286t LO jWjCIlsdoedz Mmiss .

A" COoaddz OMYf jJCIlstsds HisMdz' HY j dzdgts ) ‘dzd & DK
B ~nOdz" Ld3" @ H' '  OdzelsdBOCIsjte’ Odzr dzgdrm ©OG J
90k HdG HtesW BdZOKtej HESISOLE (rq4Aat). 71C
L HdGe' HtocsW tsdzOllkz, wCCd?2 Eletstes ' Iss Mw o dz
IsOL d 1825192 . [oudtl tstc d MYINS-ekfr Is JdAWds dzOIls W ¢ H ts
s OtcB sdzso s ts W icOG d3j dzls ks difdg dv dedaW ttrripivdglds) iz
[ 56, 57]. wdze' BkzoOdzdzgv COOdz' Isqdydzts™ H'
His ftstolzh jdadza? B sfyddalsj L 2 HuU[ Agj dissizdiziz] df
SO ftsH' dOAC.dz' ds@dlg [LO yYyddz BB - Odz' L BB o,
Cdz' sddz ', MOd3y HOdzd?2 34 ~ Pt k& Wiz dzg ¥ dBlssk
Isd ydzd = 19@19%B " o [

[ d&zv HtsMmdz HYy jJdz@ Blzdzd o' H' BteOdz to' L
tcdzz OBt odMBCkz Odzls d 8 MdslOjdats s Qajy! datzlB.1,B.4sls dndj
3.11,3.21:3.254.54.995Is @0.3' dz¢ ' gliaAlg! -BBBA%IstsH' W ¢ ff
5.16.1,6571775@471 dz0 4%073F2% (I3 @eaEsd.j HY .OR[).
oLO' iIcL o OVw L DE sgdfgleatiIsszf &SC OL O, h s B
cOdRd 4 M Oyddzs' s BJE OB OLJH]. UvOE,
zls* 5O Hdets @ 8.1, @.1cBBe7dj7BIs 2O dz¢ ' HicOL d H dzd d
fsLdlsdodzs ot dzdo ©° dzO " dz6' Blzo Odzdzy o3 J dz
fsCOLddSCd " dzc' Blzo Odzde” dzlg Bd t VSO tc QF rflsta{ds’
el Ozt OteB8G " HIeOL JHdzd?2 WicOG d3d dzls .-(6.100 3" d
Wjdz -5 sOyjlsddze HteOL dHdzd?2 WtcOc d3j dals 1t
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-ETR)HES0O dy Cdzts BAlahe sC

' Lsdz-@B s gzt e L g H dzd B Wt OC d3j dzls OB
fd4dtd Hdz

(sOGBdz. 4.

8) .

v OB dzd yvw

[ L A dBezs YO OCIsdeodz Mis! MmMddzlsj L 9

mMitsd¢SIsdodz Mis! 4 A|] wdze' Bk yoO 0OF
3.1 5,61 3,16
3.4 4,59 20,59
3.11 5,72 1,22
3.21 6,95 0
3.22 5,49 5,10
3.23 6,50 0
3.24 6,95 0
3.25 6,95 0
4.5 5,83 0
4.7 5,38 7,03
4.8 5,15 10,91
4.9 7,62 0
5.1 1,01 82,57
6.1 1,57 72,89
6.5 1,57 72,89
7.1 6,50 69,01
7.7 3,14 45,77
8.4 0,56 90,32
9.5 6,84 0
10.3 4,15 28,34
[ jIssIstc 1,01 82,57
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1 sLdlsdodes p i dzddz®” B EH2ZOYEZ L @C Isizf o di' dAglisy !t
Yyd S dzsOdz$ ' dzt desets WitcOEd3j dzlsz o' H yd¢ dztssift
HOIkSC B dd3 o9 j HJ dzdzV 3 -BctdVAiEdpALES Wdisstd dattas@a éd H
(84 . ufsAMzHZAOBE jdLddB 2O 90, 32%, f§-jtej
Mz dbtséste] (MBRIs 57 %) . uvBH", W3 4H ddz d3t
dzj Y des © " H totsL O3 BidSA MPPE daEfsdzsO dited@s G dzls 2
ZsPd SO ftedtotsHd Wkdl y, B dzO-dzs dff dzts ECtkfd Bdt
Cid fted Oteddz! desd3se L O3’ mMded Sz, dgj * 4 W
B'dzh odmMsCO " dzg' Bzt yoO 0OCIsdedz Mmils: My
N-[(4-( &3 Isd dzW j dz' dz) C OteB OZlsIs ' 5 dB.4]2Q8P%W)izts §f to s

l Oydzdoaddz OMY j Clstsd3 3 Mmits @ tizts B tzfl) dztPedzisiddz
BOCIsjtc' Odz! datsy” | A&tCdea] oBdiassfipists s LH " * & ( IsOB dz.
h s MY 5&zB.C 65 7.1,7.7s 840 s f todgv ojdddL iy Bz ykz +
tc' 9d2'-98532%, " dz¢ ' BEk®¥Is! t' Mis BIOGA jdES R/

lteso jHjdz2 HBMd HY Jdedzw dz2O OdelsdB OC Is g
odlsd w¥H §jthm]fj ¢ sN@tdHGPSEA 5 d®ls thi® dd
OdzC OdzS OteB sSECMOB H" 9, WEC o dHMBEGEEDC Isd o dzd -
P.aeruginosa [ ws-2%. D2 %C ¢/ t3dg)A-1 @& delz’s aytslE H "
Ttekzdzlssozt ftesHBSo N J dzdew MdMIsy ddded » H sSMdz’

4. 4. Akdze' ydH dzGntHs drlz ¢ dhdEsjte Ve AsdisdifrO Is t
BzkOCj dzdz®@ OSIsdo dz fls:

JtedBdgO2B' &z O ctekzf O© MjtejH W' Lf-0Olsts
f Olstsc j dzdz’ ctedBd L HOIsdz LOoaHOIsd hG&GtsH
Mftesdstsy dz2' Mis: OBt o dydo Odadz” o yiotnd te tisrdaltfic
Ctsy o dzdo O st 2O Ckdz Isktedz odHJ tetsfdz
Mis' 1O Ldzdy Jd dgdz?y wCBsMis® M dz M! C 6B I
f sodzdr 9 lIstc ®AI6204 tc sy O sts fi)ls O dzdz’ tes¢Cd Mmddzls g
ydHd o mMyjotsH SOdz@ghbPedzs” oMy B dz! h 54
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tesmdzd dzg, tME dzt € oetsded B ' dzr' "W jWjSIsdoe dz
MisdkzzCd. Aj2 CdzOfm MisdkkzS * ' Lddd L O
dzj desoedmn SdMmdzsls ( Oyd dzOdzOdz' ddis ¢ 5 L HsOf ~@Dded
tedHddzS OteB 5C N OKBS didfs j diL' G HHdlz Bj s5C fiyd OF
ssted MddalsjL B' d&z6 O ( Odg' dz' detsf ' ted d3' H d dzd )
tolskz (Wjdg dzff " tetsdzd, HJSCOwBBEMOA Hd), '
' B' Iststoqg tofdsdgls jj tcis dzz ( OL s dA@7-20031s to W 5 tizls jlzd
BOE Is! tWH dgHtd ¢ 8, O MO okrL!' Cd2
dZdL! Sk jStdse' yd' fls! SO L dedy j dedew j ¥ j ¢
[197-20]] . st' d3 Istscets, o SWedadch lsuyoddadzve frikz dg “hijd
H' Hov {BHSEZOddY cttdBStsots’ Mls' 2¢sMmis’
tcjHSoadh O. 1 ottORkzoOdzdzg" &3 y!' sets, §tshkz¢€
L CtOh jdgddddd ~OOSIsjtedMmisds Oz, o ¢ dz

odef z B  sBHGMIsE dz Misy , o dz2' GZOdz! dzz IstsC
Is' o, ‘ OCIszOdz def @& 3P e  Qdztlzy d3~ O Ate s . v d
Is' sMmj ysoddz IsO Is' sMj BdE OB OLdH " 8 tS H

ftod §shbkSk fssdcoifpspdros@fcs’ § 4]
sjiLk BOGEOI! 8585 OydS d' ydzd & -HstOz 6eij, Is j stctsdgdy
sls! hquescd?2 mMijClt b -kt dafddst BP&SY M b

202215 . [y j, fsHsoy,jdd MseOlsjc'
fesldpCSaso dn Ocjdds' @ SO 'L otOR ko Odadz” ok
dn M sdC OlHitug B02.,06 RS e/ isdz) ' OCkk

dzd d3 h sH B Wcl Bfz0 OERIE dzdzd = ctedB ' 9

10 fjhsRz jlOf' Hohd HYjdd" o
49w Cd?2 odSttdMmksOdts w¢ ' dziflstelzd3j dals H dzw
CodzOL sz, G' B SMOL sdz s ® figdfdels p dzag & Byazq :
dzz s ydn Wikdee' yq med B @ digj dsl deO L ON-df' QoY Arpsis)
ZistcOdzmW j tOL O ( NMIf){ GuOO di j deticyj G5 o (@O ~ dz0



g4ff ste’ Hdzj dz' Mmls!

ddesjL o @dzd o

v OB dzd yw

4

N sz 5 dsz@OP Is( @Y R D1 ) L &5 Ot

N3 edflsts’ dlsteOdzil jsOL d (NMT) 11 YL kO fMjStejlstso Odzts’
v tStc’ Hdzj 2 Mis! |uf5te’ Hdzj dz' Mis! N-(uff St Hdzj dz' Ml
T M sdbflsjttsd 144 Bj (B ttdhiss’ dsttOdnimjStejlsss Odsts’ O
(CYP51)(PDB Id: 5TZ1) (PDB Id: 1IYL) sj dzOLd (SAP2)
1 2 3 4
3.1 6.5 6.6 6.0
3.2 6.9 71 6.3
3.3 6.8 7.0 6.3
3.4 76 7.4 6.9
3.5 6.9 7.0 6.7
3.6 7.0 74 59
3.7 7.0 72 6.5
3.8 6.3 7.0 6.0
3.9 6.6 6.8 6.1
3.10 6.7 6.8 58
3.11 6.3 6.3 55
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] cHES9 Y .

1 2 3 4
3.14 -6.8 -1.4 -6.7
3.16 -7 -7.3 -5.9
3.18 -6.6 -7.0 -5.9
3.19 -1.4 -8.0 -6.3
3.20 -7.6 =77 -7.0
3.21 -7.1 -7.8 -6.2
3.22 -7.2 -7.6 -6.7
3.23 -7.0 -7.9 -6.1
3.24 -6.8 -1.4 -6.1
3.25 -7.2 -6.6 -6.0
5.1 -6.9 -6.6 -6.0
6.1 -8.1 -7.8 -7.3
6.5 -8.0 -7.7 -7.1
7.1 -8.2 -7.8 -7.1
7.7 -8.2 -7.6 -7.0
9.1 -7.7 -7.1 -6.3
9.5 -8.8 -9.1 -1.4

133



] cHES9 Y .

1 2 3 4
10.1 6.1 6.1 5.7
10.3 5.6 5.7 5.3
A 66S 5 dz0 6.8 6.7 6.0
1 ®iSMOL & 43 5.0 3.9
4 EJHdr -7.02 -8.86 -6.25

dz' Mmls
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1 OL dzOy j dz'C dzf daisp afdfis’ 2 B ts@ jdaj L ' dz' f°
o' tolzdzj dzlsdzsmis® Cdz' sddzded - dBJ 3Bt Odz, O ISC
Hdz" BOGOI! sn jECOt' slsdydedr Bted Odz L d3' ¢

] Mls Odzts 9 dzj dzts, -H jtsdl3 | fridsdj dieGa aaN-dy( 4G&N] fds 1s) ,dzls te
tOLO (NMT) IsO fMmjCtejlstso OdzO OMmMYf OtcOG ' dzts
2 soddi3d WJttdsd dzesOd3d Hd&zw B' dz' htsfls' HEsMC
dz' Mils' MOAOHEE6 . 1B CCOdz/ Isdzr , o  HYts9 ' H

lteso j Hj dz20 o 'daj € @diZY tc@ap'cs dyts 3% Z@YLSidzw
9COLE 20 L d&zOydsz S dz ' M) . sflj@ s H W
dzd?2 Lo' VL 8§ ' d&EisQis#d)s diH igdfsts ik AP 1 :
(2. 22p9L)0O‘'lsdsH" ° ASP 1 : 225 (4-d&33 BJddzp j &z
dz' dzd iz W tc O G g jodzls G R HHAHERIC P OC Is | tcdzO L dzO Yy dz
OdzS " dz' dedr Lo' WL C' 9 (c¢' HtoctsWist @ dup dZEO¥ Rist
l: 132 1O ILE B: 1&Jlsq &Yy pds &OdE’, 2@tch
(4,44 ), ALA 1: 313 (3,68 i), VAL I:

O ZOdZ' L Bsdzj ¢k dv tedzts ¢ 34 L) Ig GLEL WMRsddizts C @ I
(tedfml )M4ts 6 HOdesdZz o df OHCEZ ftetscdesL 2° Is!
otsHdzgj o' Lo' wLCd & ¥ MkzdGlHc = K@ 9T R
Mdz Wkte Lo owWLtsC L RWE d: yyJrdzsl I syl dg )
‘BsH'* L PHE A: 339 (5,11 i), PHE- A:
B lsddzW j dz' dz' dzed 2 T W tcOC a3g kizsd d&ZOH 6V L € 3"
HisH OlsCima O’ ddtsH " 8 dBjiIsddz’ des’ ctekzfd L LE

1 @QHdolzo Odzdz84 Is MY tspzze O Mz Is! Mw o OC s
SAP2 (t)NOoldweEg Hotsds o tsH Mot Qdgd Wlis ‘Cte
dsets WteOedkjdse L THR ¢: 211 (3,28 i)
sdodz 2 oL O dBsH' ' L' dh\Sshscdfs, 8f6ts tyfipidz’ 1H8S t59)
Ctso-lro L O ditsH "~ yd ¢ dztsf totitf 'tsdidfet ¢ jtsdzLWdtai§issdgls j
LO dzOfmislzy dzgd &3 OB datsS dmdztslsdzd B L Ocdzd h €
(5,46 ) O TYR ¢po8® ksH53 ABP ®: 0O
B4 Isddziw j dz' dz!' ded i3 U D& Q33 deld HatE a3, oMt O
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HemMdz" HY ko Odzdr MIB&ZES HB Cdz¢ ysodnm W J to
LOY' dsdz Cdzvtedzsets HEBSC ' dzaz (tedfmy. 4. ¢
Isiz o Odelzve § dzd oWlZ Isds@ Cuds' Sfiply olzdzd = G ted B

ALA
B:61
4.81 I N
l 4.60 4.79
2
4 PRO
E g
87 P B2l 8380
Interactions
- Salt Bridge E] Alkyl Interactions
- Pi-Anion I:I pi-Alkyl :] Carbon Hydrogen Bond |:] Alkyl
B ieistacked B Fisigma [ Pi-aky
B -
A 59‘A
CYS
A:393
. PHE
Interactions LY
- Conventional Hydrogen Bond - Pi-Pi T-shapec %m:.:nwdrogenw‘d I 7 seced
[ Pi-suifr [ Ak [ PDonor Hycrogen Bond [ PieiTshaped
- Pi-Pi Stacked :] Pi-Alkyl D- Pi-Sigma [ Ak
ILE
4'05 A:119
3.30
453 plfio
5.46
X?g}l / 4.534.48 _—
K3l
ILE
A:123 ILE
TYR A:123
A:225
Interactions
Interactions
- Attractive Charge D Al - Conventional Hydrogen Bond |:| Alkyl
- Conventional Hydrogen Bond [:] Pi-Alkyl B Fvon [ Pk
- Pi-Anion B Fieistacked
E F
tdfM. 4.6. 1'LEOd LOY W tojLbd lsIMs' o
L CYP51: 1) yditsCtsdk@BUsENMTCYRS 1 AdH)st
LIv: ) TMEEBAPR; E) AdfesStdOLsd L S
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ltetso jHjdz HESMdz' HY J dzdzv NY(GstE Odz OQke dr-G@ dst
yd S dzts O dzC O dzS B2B.4AsKLL) Bl 3. H6P. 19, 3.263.22Is B.25), N-(2-
yds dzsyf-6HYy Odzj dz( d&b Bfg g(&L6d)-, O@H 7.4 ' L sd
Isd dz9'1&9-6¢ " HieDL @das sdzsls* t5° dz) yd ¢ dzts Oz PUzs
zsf tesf OdzS OteB tsdz’ dz) $-Dc@ el 1€ d3s 'Ha) Q.3 to &L C
Ctsdeyj dzlstcOy' ° 50 BEG/ dizdzso YW o4diztsdeq dibid? dsdn't
W' Istsc B1y,R18er tddzd ' BAE MY s &g & Is dadip'ls O BdL © 9 d
Ctsd3 h K@idggz(AN) djtejH HdLOB hjdedms MmJ uyutsed
Wkdze' ydH oOdzd o dB.a34dfléjs 8.2t dEZC dz L OL dzOy
steOy” ° fitejodhlzels! 34 G MPL oy ZOMBY 5
Hits ASftteadzOL sdzz (lsOBdz. 4. 10). 71 Odzed?2 O
O MjtejHdz 58 9 dzd yddetse ' dzG' Blzo Odzdz" ot

ltctso jH] ROBAR fsCOLOs, hts LHOIdA Ml
Yyt lsy mw E  tewW HE&2343.IaEd Gedsty @ik D13.189 IsO y
C dzs i j-(B2R0Q.82 3.25-C OteB sC MOB' H' 9. wlzlls' ot dal
sOC Y ofdzde O ' Ottddzls' sktej Hdzd2 WicOG
Ldzd ) 2° Is? v -digj IstavdeNBi4d@16I8.2243-d3 Is d dzW(3.318.2dk
2-d3j Is d dzW(3.218.20r Hdsj R C M3 8825 Is' skztej  HJ

dJtcJH HdLOR JI Pz PL A sH] GIPHETEBS IO
103s0OCtsy odwoeddzdfm: jWjSldoadeddsd Wlkded ' yd
f Olstse jdzgdzed - cGtcdB & (lsOBdZ. 4. 10). 1 totsls
GtcdB ' ® R~ OtcOC Isj tc®AD.5 @.if M jHteivH dgf tedjzded y d dz
68,5%, 66,5% O .79, 998 no'" HHfES 09 ‘HHAES Is
zz 7df sH' BdzO Hts Adf tets§ tsdz@a tedzls EEQHGO ' M.t
B'dzh hdesCd?2 MY j ¢ IstdMueotindicus Msn@edigjlliurh dzc °
digitatum (PD)h 5 dzi r~ OtcOC Is | toifias| th G ads’| & fi) 6.5 dzlin ¢
9.,10.)) "L L OLdOyj dtsects ¢ dzOfmME "  Hdd- o
Ydzs dzj OCIsdoe dzd d&3d .

-



v OB dzd yw

l JdzdyddzO ‘" dz¢ ' Blzo Odzdzd tesMmiskz (%) MY ©OSRd | thdzd & dzd) i das cOY
My sdzz AA | AN BC CH FE FF | FG FO (PGI1L| P3 | P4 | MI PD VL
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
3.2 63.9| 41.2 | 76.9| 100.0| 82.0 | 47.4| 345| 595 | 56.8 | 33.7| 43.1| 29.1| 322 | 549
3.3 840| -0.1 | 933| 68.7 | 996 | 7139 | 72.7| 288 | 238 | 58.8| 68.2| 10.1| 80.1 | 824
3.4 959 | 420 | 424 | 60.7 | 100.0| 78.7| 81.6| 58.8 | 44.2 | 58.8| 69.0| 94.5| 100.7 | 100.0
3.11 66.7| -48 | 345| 472 | 51.2 | 514 | 225| 63.3 | 416 | 251 |43.1|37.1| 6.0 47.1
3.14 76.7| 105.8| 43.1| 106.0| 353 | 44.2| 30.7| 104.8| 105.0| 36.1| 416| 64.0| 434 | 549
3.16 749 | -24 | 94 | 100.0| 989 | 45.0| 39.0| 345 | 290 | 47.1|56.5| 495 | 225 | 70.6
3.18 71.2| 163 | 180 70.2 | 141 | 345| 135| 614 | 495 | 243 | 243| 16.0| 3.0 39.2
3.20 703| -8.6 |10.2| 18.7 | 205 | 24.1| 13.5| 25.6 20 [11.0(102| -51| 0.0 35.3
3.21 913| -7.1 | 643| 496 | 94.7 | 62.7| 629 | 345 | 416 | 408| 53.3| 8.8 | 80.9 | 58.8
3.22 /85| -24 [ 298| 345 | 67.1 | 345| 285| 39.0 79 | 290353611 135 | 51.0
3.25 12.8| 194 | 15.7| 48.8 28 | 13.7] 9.0 | 626 | 455 | 11.8| 13.3| -3.6 | 0.0 23.5
5.1 28.1| 19.7 | -1.5| 100 0 5101 919| 318 | 63.2 | 54.1| 53.6| 2.0 | 148 | 64.3
6.1 79.6| 68.2 | 30.2| 100 0 100 | 93.6| 939 | 859 | 89.0| 79.0 39.7 | 100
6.5 100 | 664 | -8.0| 100 | 22.2 | 100 | 943 | 100 | 92.1 | 78.8| 845 | O 0 100
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I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
7.1 914| 673 | 764 100 | 283 | 100 | 100 | 976 | 89.3 | 89.0| 948 | 28.3| 559 | 100
7.7 -11.8| -1.8 | -80| 3.1 0 2.4 0 0.8 -21 | 78 | 131| O 0 -7.1
9.1 18.7| -11.1 | -8.0 | -5.2 0 16 | 1.3 | 4.1 21 | 74 | 165 O 0 -2.4
9.5 554| 298 | -8.0| 75.6 0 55.8| 63.3| 58.0 | 653 | 64.6| 48.8| 61.3 0 11.9
10.1 -154| -2.7 | -8.0 | -17.6 0 1.6 | 0.7 0.8 0.7 0.7 | 10.3| O 0 -11.9
10.3 235| 36 | -7.3| 100 0 30.3| 100 | 5.7 206 | 256 405] O 0 97.6
] " d&3J $MQq95.8| 170 | 956 | 329 | 62.0 | 857|344 | 416 | 515 | 33.2|304| O 0 100
Adf tesC s 100 | 100 | 100 | 100 100 | 100 | 854 | 80.5 | 799 | 816| 100 | -8.0| 0.0 100

ltedd3' &GS tsdzyj dzls td O g Ogdaltermata(AA), A. niger(AN), C. higginsianun{CH), F. equiseti(FE),
01/ 14

F. fujikuroi (FF), P. infestansRG), F. oxysporuntFO), P. infestan$GL-1
M. indicus(MI), P. digitatum(PD), V. lecanii(VL).
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87

77

67

57

47

37

27

17

dfm.

66,8

4. 7.

63,7
53,9
48,2
38

m32 m33 m34 m31]1 m3.14 m3.16 m3.18 m3.20 m3.21 m3.22 m3.25 m51 m6.1 m65 m7.1

73,4

g J 6] H dgW

o J dzd yd dzO

68,5
66,5
58,2
40,9
36,2
32,5
19,7
16,3 I
.o =X

dzG

79,9

-0,26

B Izo Odzdzaw

-2,9

77 m9.1 m95 m10.1 m103 m" ¢

csflsk

h

o

o

(%)

80
48,6
41,6
31,4
1,5 I
|
|

T

m

WSy C
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Il HOdREZ odff OHEC 2z, sOCtsy fHtosmdz HE o
sz®@®Isdodz Mis! e. 1 otOrRkzoOdzdz" d3 Istsets, N1
Hdz yYydedztsftosf Odzt Oteesdzso s Cdmdzsisd, L
LOdzjydIls! ©"H G HteOL d H'dzts cusO W, tc Ors ' dgfp'déls zo d
Hdzz H' 8 fJtesweddzd Mitdkzk¢d, vwe' (k) Byk-
Isd@.1,65 IsO B(FWVzL 8" eetcOL dHdzd?2 WtcOc 3§ dzlsd .
dzd € © dzO yd ¢ dztsf toc tSSYHOAE AP tedpitsdz’ ddr7 BizddZy st 2 O {
3" HddPD) (OBt COtcB B PRI sz dIs( HEB L dzOY
dzs s * .

ltcOnBBoakr yd odmtsClkz " dze' Bk¥ ykz L HOIsdz
' YydHdets’' 34,3146 . HABD sHts W' Istsff Olstse j dzdzd -
HY J dzdzv ISOCBYH Y ®fFSOy Bedetsdzfzdz d» € tsd21j7j dzls't
21 . 1 Mis Odzts o dzj @ddtz, ShadzynfdEsdd Xy © 10 d3¢ 6/
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Wkdze' ydudzz H' ¢ Adf totsC s dzO'oas ddiaf.j Crisjtohtstslz dac
dz¢ " ydqHdzz OSCIsdodz' ML FJeswveodw' ° M sdzizé

i sLtcsBC O desoadr R a3 ydedr tj yseoddz L

' & ' CSsi M sHOLMlss' OBt {§ totsdsd fi)dzts e
CMdSsdzse’ ydegdr O jCtdzse ' ydedr Mg dzf € ° 851
GJjdzdz® IstsC mdydz Mmis! L O HB{ tsditsc 8amonslig Mls |
( s OB dz[217218128 % &z0 ftedf MmisdIlsd, M Mf sdkz¢
R T deH C M BEZISOG] dedesmist ((Mi ) daj §jted od
f5C 0L OdzzdztBz s OF | d oSddmdnddlar AR 19 18ansi@llaTA 100.

sdd3 B ' dzrh, hts LOMlssmizeo Odadz?y 3§ sOB tsdz' yd
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H

ltededz yJ dedzw ttsmilskz ( %p WMksi Oss@®gzdedgd - M Bk ¢ O3 Lk
A ZIsQfd ' stsf Olstsc j degded» GtedB " o *
AA AN CH FE FF FO PGl | PD FG PIp3 |Plp4 |VL
1 2 3 4 5 6 7 8 9 10 11 12 13 14
25.0 34.2 T T 4.2 7.9 I T 0.0 T T T T
3.4 12.5 8.0 | | 0.0 | 0.7 | | -1.4 | i i i
6.25 1.5 T T 1.4 2.2 I T 0.0 T T T T
25.0 13.3 | -9.8 | 10.1 | | 2.3 5.5 | | i i i
3.14 12.5 -44 | -195| 12.1 | | -1.5 -4.0 | | i i i
6.25 -3.0 | -17.7 | 32.3 | | -1.5 -9.5 | | i i i
25 76.8 i 93.6 | 77.4 | 83.8 | 81.0 91.0 67.4 15.4 74.4
6.1 10 36.5 | 79.8 | 421 | 42.1 | 38.6 41.9 38.5 i i
5 ; ; 64.7 ; ; ; ; ; ; 7 7 7
25 56.1 | 85.7 | 789 | 498 | 714 | 32.3 50.9 75.6 61.0
6.5 10 31.6 | 90.1 | 44.2 | i | i 46.7 72.3 i
5 : ; 577 ; ; ; ; ; ; ; ;
25 75.8 | 92.6 | 94.6 | 88.3 | 90.0 | 92.4 67.4 61.8 100
7.1 10 56.1 | 93.3 | 83.5| 821 | 52.6 | 90.0 55.0 i 39.2
5 T T 78.6 T 21.2 | 8.8 T T 86.2 | |
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 ; ; 179 ; ; ; ; 561 : :
7.1 0.05 T T -12.9 T T T T T 0.8 | |
0.001 I T 17.9 I I I T | 2.4 T 1
25 84.5 T 8.0 T 154 | 7.9 6.3 T 2.1 30.7 7.7 72.2
10 80.7 T 1.6 T 6.3 2.8 0 T 2.1 6.2 2.8 68.0
‘ _ 5 I T 5.0 | 42 | -21.4 T -4.0
L &= 1 T T 7.0 T -8.5 | -95.6 T -2.4
0.05 T T 15.9 T -4.2 T 1.6
0.001 T T -2.0 T -6.3 T 9.9
25.0 70.1 | 20.2 6.1 | 71.8 | 85.2 | 425 37.9 -0.7 T | | |
Adf sl s 12.5 349 | -27 | 141 | 300 | 66.4 | 355 20.6 -14 T | | |
6.25 288 | -116 | -2.0 | 29.3 | 65.0 | 19.3 26.1 0.7 T | | |
1 tod o3 Isi¢hdls © did alternata(AA), A. niger (AN), C. higginsianum(CH), F. equiseti(FE), F. fujikuroi (FF), F.
oxysporun{FO),P. infestansi d € d 2 h Is1Q Bz digitRu@ri(PD), P. infestandPG),P. infestanp-3 (PIp3 ) P. -1 nf e

4 (Pl p4), V. lecanii(VL).
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v OB dzd yw

f 5C OL)Xzd & fo iBkls @dzls datzs s to § Wz Is dzts fiyls

1 sL. S8 [ GBLO, TA 98 TA 100
N & dk ¢ Bj OB A YdzO Bj sOB sz Ydz® G
1 2 3 4 5 6
MMS2 1 i i 6.22 3.3
2-NP° 10 55.6 17.0 i i
2-AF° 10 1.56 27.78 1.01 4.58
3.2 50 1.1 0.7 11 1.0
3.3 50 1.2 0.7 1.0 0.9
3.4 50 0.9 0.6 0.9 1.0
3.11 50 0.9 0.7 1.1 1.0
3.14 50 1.0 0.8 11 1.0
3.16 50 1.0 1.0 1.0 11
3.18 50 0.6 0.7 1.1 0.9
3.20 50 1.1 0.7 1.0 1.0
3.21 50 0.9 0.7 0.8 0.9
3.22 50 0.9 0.9 11 11
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I

1 2 3 4 5 6
3.25 50 1.3 0.8 1.0 1.0
50 0.84 1.12 1.36 0.90
>4 500 dzfs detc detc datc
50 0.60 0.95 1.81 0.82
o1 500 0.02 0.05 date datc
50 0.57 0.66 1.58 0.84
o5 500 dzto dzts dzts date
50 0.66 0.52 1.39 0.67
& 500 dzte dzte dzte dzte
50 0.66 0.75 1.37 0.94
& 500 date 0.13 date date
50 0.73 1.12 1.64 0.96
o4 500 0.55 0.52 0.63 0.42
50 0.76 1.07 1.58 0.78
oS 500 0.06 date date dats
01 50 0.60 0.55 1.82 0.76
500 0.73 0.88 1.17 0.69
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50

0.60

0.81

0.95

0.74

500

0.60

0.68

1.84

1.00
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ototsy O2desfls' , E btz ydmd' ' L O 0O~ kzdzt
dzd = LOfMBsB" 9. 1 " Heo'd"h) dedivdz ods@dy Ol fidzj ¢ C
slstsykzs yj MjtejuHtsadhj IO MftsydoeoOy o f{to
sz SR dzj CMdzsdzdz L OfMilstsmkzo Odzdz' L OB’
yomdesdzslz L OB J L J yd dedz® » do dzj dedew tets fydzd dac
sOC"  HdzdC " &8 IsO ofdzdokz dzO teLodlis ttsmec
1 OL dzgOyj dzj tSBRBtseo dzt# ' 0OCIkZzOdMz dz' Mis: HtsMd
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otstes 8 Is! MW IsOCtsy olststed dzdz’ tf jodsta dzv€ st tc Bsd3(
(WdkzOosdets” Hd, O desCdfmztslsd, & §° " vd, €
ZzOC Issdzd, Is] tcf2Pdets IHtaiOdgitcj & [ OMissmiz o Odzd
Mdtej Hdz 58 CcoBBEdzOdz dztss OCIsdoe dz' Mmilss , h ¢
CstedmMsOdede -~ ed@dyseo ddz. [ MisOdzdz' f 59 d dzdz’
stcOdzmy stels tots i dzg2@eded ~A JRB tfdstHde’ "oH [d3O° ff § te
' Hodh jdedztr oty O2desmls’', © Mmddalsj Isd ydz
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MisOB "' dzt dgd B3 SO Hjh joh ddEttcdis dgO dg"* dzz h &S
dJtiH MddsjIlsdydedr tjckdviststc' 9 tsMmiskz
5O ydltsS  d dz 9; OdelsdOESfdded * yYdlssg "'
Ooz¢Mmddz ©# ° B ' sMddzsjL iz 6" BJjtej dz' dz' 9; tg,
K sise2s B SMddzls j 228 . £ ) te©Of &Rd{dg@Z] [L dzOy j dzdzw
tcjeclkzdvwiststc' 9 torsfislkz" tctOfpdidiaz ¢ GOOHZ ¥ Ols d tzd
Mz, eibjtsydid yd mMfsdkz¢d ILtsh . vl
Ctsted Mis 59 lHzH Iisidz" Bzdz0 bipelrds 'dabllzOW3Is d dzts ylstso 2z §© d
B o0, HfHYaafaBibsddy twdhnddilz, HJA3JIsd
 dzv L Oteddi3¢d ttsMmiskz o dStstcdMmissozs Is! tsdz
A~z deBtetsdzZdH, 2BHABd d2tSHdJH O ' dz. ), ¢
Mzdlss s HAS St dORsdlz (f OC dzsB EZIstcOL B5dz, [ dz
yjdesd (HjSMlstejdz, jltcjdz, ¢ Htcjdz, HJGE" |
o' LsBZIsdtcOls dzOIste’ 8 ) Istsh t5.tc jusdd teHazpdAsLd dizd
9 JtemOdz ded d3d, dzff tcgf Bz’ aBezPlsd HOMPU W tstcd3q
ftedG dzOH, oGCBte’ dzgj dzdz?v Y doy' ® IsO oadStedod
dzs™ H' B k Yt edevdedz L W' Istsctstc d3ts dzO 3,
5O dOCsfdyuketls! Mw b tetsfgdzd 202 . [ sk , ' dz-
sjtejm HftojHMisOadzv' tWcLtcsBS O desodnm j W J
sste' & totsflsk ttsmddd, Mlsottej ddr dO i dat
odd3 OMY J CIsBBMBBSZsYOMded?2 fteswe wC W Eda
Glzdzs 8 ys™ H"' .

[Is)j, &) orsddsfiid fish z¢ s dMsCsOCIsdo
Ctsd3B " dzetso Odetse H'™ “ 8, MjtejH HJdL O " jdedn

bdzOdz' L tojLEzdz IsOIs' & HBsfydz HY jdadz? o1 C
' fifflstjddy’ (Mfsk Oc PesGEsEOBdZ. 4. 1§18, § bt
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v OB dzd yw

lfdzde MmMddzigf stk Odzdg® o Mmatsy " Misd M j dzd y*

- fr]qts‘“stgdmdzwmsmsm O des BOdz dets o] 1 J Gt HnBa Mk

4 HJ 8 HJ dz 4 HJj( 8 HJ
1 2 3 4 5 6 7
Stdzlstets 190 190 2 8 95 95
wfs* 192 192 0 8 96 96
3.2 187 189 2 9 93.5 94.5
3.3 192 193 3 4 96 96.5
3.4 188 188 2 10 94 94
3.11 178 179 3 18 89 89.5
3.19 188 188 5 7 94 94
3.20 188 190 0 10 94 95
3.21 194 194 0 6 97 97
3.22 184 187 0 13 92 93.5
3.24 195 195 1 4 97.5 97.5
3.25 195 195 1 4 97.5 97.5
4.1 190 190 2 8 95 95
4.2 190 191 1 8 95 95.5
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1 2 3 4 5 6 7
4.3 189 193 2 5 94.5 96.5
4.4 188 188 3 9 94 94
4.5 189 189 0 11 94.5 94.5
4.6 195 195 2 3 97.5 97.5
4.7 186 186 0 14 93 93
4.9 187 188 1 11 93.5 94
4.12 183 184 1 15 91.5 92
4.13 190 190 0 10 95 95
4.14 186 186 0 14 93 93
5.1 145 166 10 24 72.5 83
6.1 192 193 1 6 96 96.5
6.5 193 193 0 7 96.5 96.5
7.1 190 191 1 8 95 95.5
7.2 182 185 3 12 91 92.5
7.7 186 186 3 11 93 93
7.8 194 194 0 6 97 97
7.9 191 192 3 5 95.5 96
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1 2 3 4 5 6 7
7.3 186 189 4 7 93 94.5
9.1 190 190 1 9 95 95
9.2 188 188 1 11 94 94
9.4 187 188 5 7 93.5 94
9.5 186 187 4 9 93 93.5
10.1 186 186 0 14 93 93
10.3 193 195 0 5 96.5 97.5
10.4 194 195 2 3 97 97.5
15.3 196 197 1 2 98 98.5

) GO teH SBdE kG0 O C dmdsls O

(GjiljtesOlz¢ mdds)
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v OB dzd yw 4.
lfdzde Mddasj L tso Odzdr MitsdzzS dO fsCOL &S totshl

T Mfsd 1 OcOdz &2 € dzr €| ) Oc Odzr d&zZO H B9y (d 1 O 0dz! d&zO 9 OGO
1 2 3 4

S 5 dals te fs 30 298 0.102KN0.008
wf s * 41 351 0.125N0.004
3.2 37 350 0.110N0.004
3.3 36 464 0.121N0.007
3.4 32 390 0.122N0. 004
3.11 33 347 0.111N0.006
3.19 30 379 0.128N0.007
3.20 27 378 0.127N0.005
3.21 31 323 0.118N0.006
3.22 37 409 0.122N0.004
3.24 34 428 0.125N0.008
3.25 32 376 0.125N0.005
4.1 30 421 0.118N0.004
4.2 38 387 0.136N0. 004
4.3 33 325 0.115N0.005
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1 8 9 10
4.4 31 462 0.132N0.005
45 36 367 0.128N0.006
4.6 35 312 0.116N0.005
4.7 40 410 0.137N0.006
4.9 30 348 0.111N0.002
4,12 38 331 0.118N0.005
4.13 34 328 0.117N0.005
4.14 32 348 0,118N0, 006
5.1 28 309 0.097N0.002
6.1 31 417 0.103N0. 0009
6.5 27 322 0. 096N0. 003
7.1 39 359 0.137N0.009
7.2 27 373 0.101N0.008
7.3 32 448 0.126N0. 007
7.7 31 409 0.107N0.008
7.8 33 460 0.108N0.006
7.9 29 387 0.111N0.008
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1 2 3 4
9.1 29 334 0.113N0. 008
9.2 32 400 0.103N0.003
9.4 30 418 0.128N0.01
9.5 33 462 0. 093N0. 005
10.1 33 420 0. 103N0. 008
10.3 31 397 0.11N0.0009
10.4 26 384 0.121N0. 006
15.3 26 305 0.111N0. 007
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dz2' dz 'Ll syls OddaAf daj @ W  dgiCids] .
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et WkdC y' sdzOdz! dedr ftsn " Hdzdr ( G' HteOL C
COtcBtsdz ="  Qdadsls * o LOWVItse Odz' wWOoOSCIssted,
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5] ftetso OHY j dz0 MistcOlsj ¢ ' W N-(RE€ Ols® D des gl 1
TOdS ' &€ OB BCMOE H' & HBL o 5dZBHZO wosdd oLdas

squdedds W jSIstsd C wfdss et Olsts dic joly J' teijtedshf dzts
Hdzs t©jLbkd 5O’ &8 dwedj Cbdvttdsets HEBSC' dzg L

COteBtsOdze" HicOL d | I ) .
6. Of ostf sz @Ddzd 2 HE T shkCEk dseodr ol
dzso ' MbstezClskztodzts™ BsHIW'® €Oy~ H' Oyddzs

9 tlskzOdz dzf @' Mz paddzd 2 MStedds dzc Mddalsj L
Yd dzlste’ on-, @BBAS] yJ Jlstste’ a3 I9Q dN V HC sHdtg dfd ~dzd f
Isd ydzed = dz' € Otem! € dd tsL 6 PEHA HHdIOB ' pBy " B daikts
LO tjLizd SOORd B' sdzse ' ydesets MCted dz' dz
Hisd3 o dWe dzjddd MIBdES B o o el 'f OusjONs] t J deff O

7.1 Mils Odzts o dzj dzts 9.3dz@sts HNjf A3z XS dz' ydzd » Mz H E
L Soz! Gzl dzH ddetsdeadiOdz' L I2° Wiz daS Ay d3'da@ditz dztf e ls J
Yy!' sz L OfsB ¢ O yd tesLodlsClz dz IstesL Olsd e
IsdmMizH sd3ded o3 4 ¥ P.8dzjs B B lSiHAZ © ‘Ols* MW 9 ' H t5 d3t
Mt ¢ OBsIstedHyddzze, s ' o0OctsBIAB Ottclz
hsSHts fsHOMzZ hsets °° odoeoyg dedgv dzO * dzh d A
c' 2.

8.1 Mis Odzts 9 dzZN-(21R-6 ' A BDL tda s'deys CElzts O dzC O dz€ ¢
B Hd, * odMsCsOCIsdo dz S§tiatwdudsd®. detudnpsdz’
(fws 25125 BYa/aAdgddpe " BB yss H ' " B h s 51
N Jdedaw MdMmlsj dgdegd m HtsMdz' HY j d2@ Ek dzOe j H j dat

91 0 BMmdztse ’ Bsdzj Szdzvtcdzsegts HBEC' dzglz Is
mMCteddz dzaz tesL tetsB dzj d&zO MlstcOIsj ' w fsh ¢ L
fjtemMf jSClsdodedr MitsdzkzS, OCIldedz Mis'-f 8L d:
o' odgw dzdz" cAdH otsC s5dzOL ©dizds o I8 dasy, * BIS B Gy €
ytsodddd Is' s B3JEC OB OL dH] dad ' dBkzlsOG j dzda
JWiSlkdodsd ' Mtcjeokzdvissted L Wkdzeg' ydH dzt



159

gl Re[s IRsJILRHUOLRM 1 r(0t1(]
Mukerjee A. K., Ashare R. (1991). Isothiocyanates in the chemistry of

heter@ycles. Chem. Rev. 91(1):24. Doi: 10.1021/cr00001a001.]

Trofimov B. A. (1999). Reactions of unsaturated carbanions with
isothiocyanates: a new avenue to fundamental heterocycles. J. Heterocycl
Chem. 36, 1469. http://dx.doi.org/10.1002/jhet.557036060

Brandsma L., Nedolya N. A., Tarasova O. A., Trofimov B. A. (2000). Synthesis
of hetrocyclic compounds from matalleted unsaturated compounds and
isothiocyanates. Chemistry of Heterocyclic Compounds, 36 (11), ppliZefl
Sommen G. (2004). Phenglathiocyanate: a very useful reagent in heterocyclic
synthesis. Synlett. 7: 1323. http://dx.doi.org/10.102%84825608.

Hendan M.M., Fahmy A.F., Ali N.F., Hegazi E., Aidhaleem A. (2008).
Synthesis of Some New Heterocycles Derived from Phenylacetyl
Isothiocyanate. Chinese Journal of Chemistry, 26(2), -388
doi:10.1002/cjoc.200890074

Furin G.G., Zhuzhgov E.L. (2002). Synthesis of Sulfantaining Heterocyclic
Compounds Based on Isothiocyanate Derivatives of Perfluoroolefins. (Review).
Chemisty of Heterocyclic Compounds, 38, 1:290.
doi:10.1023/A:1015320822860.

Metwally M. A., Bondock S., EAzap, H., Kandeel EE. M. (2011).
Thiosemicarbazides: synthesis and reactions. Journal of Sulfur Chemistry, 32(5)
489519. doi:10.1080/17415993.20601869.

Han S.Y., Lee J.W., Kim HJ., Kim Y-J., Lee S.W., Gyoung Y. S. (2012). A
Facile OnePot Synthesis of-Bubstituted TetrazolB-thiones and Substituted
5-Alkyl(aryl)sulfanyltetrazoles from Organic Isothiocyanates. Bull. Korean
Chem. Soc. 33(): 5559. Doi: 10.5012/bkcs.2012.33.1.55

Shakeel A., Altaf A. A., Qureshi A.
in Drug Design and Medicinal Chemistry: A Short Review. Journal of Drug
Design and Medicinal Chemistry, 2(2): -20. doi:
10.11648/jddmc.20160201.12]



10.

11.

12.

13.

14.

15.

16.

17.

160

FrankowsKki S. , Gajda T., Al brecht (
Synthesis o-Amind Acds Baanmag a $pirotyclic Ring System.
Advanced Synthesis & Catalysis, 360(9): 18832.
doi:10.1002/adsc.201701642.

Pingaew R., Sinthupoom N., Mandi P., Prachayasittikul V., Cherdtrakulkiat R.,
Prachayasittikul S., Prachayasittikul V. (2017). Synthesis, biological evaluation
and in silico study of bishiourea derivatives as anticancentiaalarial and
antimicrobial agents. Medicinal Chemistry Research, 26(12): -3138.
doi:10.1007/s0004817-20085.

Alneyadi S.S. (2018). Rhodanine as a Scaffold: A Short Review on Its Synthesis
and AnttDiabetic Activities. Heterocycles, 96(5):8@38. DOI: 10.3987/REV
17-878.

| smai | M. F. ., El sayed G. A. (2D 18)
cyanoacetyl) dodecanehydrazide as precursors for the synthesis of differen
heterocyclic compounds with interesting antioxidant and antitumor activity.
Synthetic Communications, 48(8): 89P5.
doi:10.1080/00397911.2018.1428345.

Sajadikhah S.S., Jazinizadeh E. (2018). Recent applications of isothiocyanate
in thiophene synthesis (microreview). Chem Heterocycl Comp, 54 -1022.
Do0i:10.1007/s10598182384x.

Gazieva G. A., Kravchenko A. N. (2012). Thiosemicarbazides in the synthesis
of five- and sixmembered heterocyclic compounds. Russian Chemical Reviews,
81(6), 494523. doi:10.1070/rc2012v081n06abeh004235.

Barbosa G. AD., de Aguiar A. P. (2019). Synthesis of 1;3liadiazole
Derivatives and Microbiological Activities: A Review. Rev. Virtual Quim., 11
(3). http://rvg.sbq.org.br.

Kala C., Ali S.S., Ahmad N., Gilani S.J., Khan N.A. (2018). Isothiocyanates: a
Review. Research Journal of Pharmacognosy (RJP), 5(2)8971DOl:
10.22127/RJP.2018.58511.



18.

19.

20.

21.

22.

23.

24.

25.

26.

161

Singh S. V., Singh K. (2012). Cancer chemoprevention with dietary
isothiocyanates mature for clinical translational research. Carcinogenesis. 33
1833. doi: 10.1093/cain/bgs216.

Fi mognar.i Cc., N¢sse M., Cesar icycle. a
arrest and apoptosis in human-cdll leukemia by the isothiocyanates
sulforaphane. Carcinogenesis,23: 581. doi: 10.1093/carcin/23.4.581.

Dufour V., Stahl M, Baysse C. (2015). The antibacterial properties of
isothiocyanates. Microbiology, 161(2), 22@3. doi:10.1099/mic.0.082342
Mohapatra R. K., Das P. K., Pradhan M. K-AghilyM. M., Das D., Salem H.

F., EZahan M. K. (2019). Recent Advances iredrand ThioureeBased Metal
Complexes: Biological, Sensor, Optical, and Corroson Inhibition Studies.
Comments on Inorganic Chemistry, -61.
doi:10.1080/02603594.2019.1594204.

Pluta T., Sadlej A.J. (2001). Electric properties of urea and thioureaaladr
Chemical Physics, 114(1): 136. doi:10.1063/1.1328398

Loto R.T., Loto C.A., Popoola A.P.I. (2012). Corrosion inhibition of thiourea
and thiadiazole derivatives: A Review. J. Mater. Environ. Sci, 3(5)8385
Vonlanthen M., Connelly C.M., Deers A., Linden A., Finney N.S. (2014).
ThioureaBased Fluorescent Chemosensors for Aqueous Metal lon Detection
and Cellular Imaging. J. Org. Chem., 79(13): 66860. Doi:
10.1021/j0500710g.

Yang Z., Li J., Shi L-L., Chen J., Gong J. (2014). Thioaseas Ligands in
Organometallic Reactions. Synthesis, 46(15), 2D0Z3. doi:10.1055/6034
1378209.

Hashem H. E., Amr A. EG. E., Nossier E. S., Elsayed E. A., Azmy E. M.
(2020). Synthesis, Antimicrobial Activity and Molecular Docking of Novel
Thiourea Derivatives Tagged with Thiadiazole, Imidazole and Triazine Moieties
as Potential DNA Gyrase and Topoisomerase |V Inhibitors. Molecules, 25(12):
2766. doi:10.3390/molecules25122766.



27.

28.

29.

30.

31.

32.

33.

34.

162

Goncalves I.L., de Azambuja G.O., Kawano D.F., Eflana V.L. (2018).
Thioureas as Building Blocks for the Generation of Heterocycles and

Compounds with Pharmacological Activity: An Overview. MReviews in

Organic Chemistry, 15(2): 285. DOLl:
10.2174/1570193X14666170518125219.
DO6Cruz o.J. , . V e rkiknaRMa ¢2000) Bawel Thioufea ,

Compounds as Dudlunction Microbicides. Biology of Reproduction, 63(1):
196-205. Doi: 10.1095/biolreprod63.1.196.

Acharya P. T., Bhavsar Z. A., Jethava D. J., Patel D. B., Patel H. D. (2020). A
review on development abio-active thiosemicarbazide derivatives: Recent
advances. Journal of Molecular Structure, 129268.
doi:10.1016/j.molstruc.2020.129268.

Arora S., Agarwal S., Singhal S. (2014). Anticancer activities of
thiosemicarbazides/ thiosemicarbazones: A reviewerhational Journal of
Pharmacy and Pharmaceutical Sciences, 6(9): -4134
https://innovareacademics.in/journals/index.php/ijpps/article/view/1837.
Moharana A.K., Dash R.N., Subudhi B. B. (2020). Thiosemicarbazides: Updates
on Antivirals Strategy. MiniRev Med Chem, 20(20): 2138.52. doi:
10.2174/1389557520666200818212408

Peng X:M., Cai G:X., Zhou C:H. (2013). Recent developments in azole
compounds as antibacterial and antifungal agents. Curr Top Med Chem,
13(16):19632010. doi: 10.2174/156802663139990125.

Bedane K.G., Singh G.S. (2015). Reactivity and diverse synthetic applications
of acyl Isothiocyanates. ARKIVOC, Vi 2a45. DOIl:
http://dx.doi.org/10.3998/ark.5550190.p009.052.

Saeed A., Mustafa M. N., Zain-Abideen M., ShabirGEr ben M. F.
U. (2018). Current developments in chemistry, coordination, structure and
biological aspects of -facyl/aroyl}3-(substituted)thioureas: advances
Continue . Jour nal of Sa.l fu
doi:10.1080/17415993.2018.1551488.



35.

36.

37.

38.

39.

40.

41.

42.

43.

163

ZhongB., Al-Awar R. S., Shih C. et all (2006). Novel route to the synthesis of
4-quinolyl Isothiocyanates. Tetrahedron, 47, 2161.
D0i:10.1016/j.tetlet.2006.01.119.

Beauchemin A., VinceARocan JF. (2016). Nlsocyanates, Nisothiocyanates
and Their Maske@locked Derivatives: Synthesis and Reactivity. Synthesis,
48(21), 36253645. doi:10.1055/6036-1588066.

Entezari N., Akhlaghinia B., Rout8aadabad H. (2014). Direct and Facile
Synthesis of Acyl Isothiocyanates from Carboxylic Acids Using
Trichloroisocyanuric Acid/Triphenylphosphine System. Croatica Chemica Acta,
87(3), 201206. doi:10.5562/cca2381.

Abdel Hamid A. M. (2019). Additiortyclization reactions of fura@-carbonyl
isothiocyanate with nitrogen nucleophiles as a synthetic route to nonelsa
and azoles of potential biological activity. Journal of the Iranian Chemical
Society.doi:10.1007/s13738L9-016596.

Palsuledesai C.C., Murru S., Sahoo S. K., Patel B. K. (2009).- Acyl
isothiocyanates as Efficient Thiocyanate Transfer Reagentmni@r Letters,
11(15), 33823385. d0i:10.1021/01901561,.

Rao, X:P., Wu, Y., Song, ZQ., Shang, SB., & Wang, Z:D. (2010). Synthesis
and antitumor activities of unsymmetrically disubstituted acylthioureas fused
with hydrophenanthrene structure. Madal Chemistry Research, 20(3), 833
338. d0i:10.1007/s0004a10-93038.

Koca K., ¥zQg¢ér A. , Cokkun K. A. , T
activity of acyl thioureas bearing pyrazole moiety. Bioorganic & Medicinal
Chemistry, 21(13)3859 3865. doi:10.1016/j.bmc.2013.04.021.

Koca K., ¥zg¢ér A. Er M. , G¢ me kK M.
pyrimidinyl acyl thioureas as novel Hsp90 inhibitors in invasive ductal breast
cancer and its bone metastasis. European Journal ofiNeEdChemistry, 122,
280-290. doi:10.1016/j.ejmech.2016.06.032

Rauf M. K., Zaib S., Talib A., Ebihara M., Badshah A., Bolte M., Igbal J. (2016).

Solutionphase microwave assisted parallel synthesis, biological evaluation and



44,

45.

46.

47.

48.

49.

164

in silico docking studieso f Mlisuldtjuted thioureas derived from 3
chlorobenzoic acid. Bioorganic & Medicinal Chemistry, 24(18), 44383.
doi:10.1016/j.bmc.2016.07.042.

Duraid H. AFAmily, Mohammed Hassan (2019). Design, Synthesis, and
Docking Study of Acyl Thiourea Dwatives as Possible Histone Deacetylase
Inhibitors with a Novel Zinc Binding Group. Scientia Pharmaceutica, 87(4), 28.
doi:10.3390/scipharm87040028.

Burgeson J. R., Moore A. L., Boutilier J. K., Cerruti N. R., Gharaibeh D. N.,
Lovejoy C. E., Dai D. 2012). SAR analysis of a series of acylthiourea

derivatives possessing breapectrum antiviral activity. Bioorganic &

Medicinal Chemistry Letters, 22(13), 426R272.
doi:10.1016/j.bmcl.2012.05.035.
Saeed A., Shakil Shah M., Ali Larik F., Ullah Khan S. A | | Channar

U., Igbal J. (2017). Synthesis, computational studies and biological evaluation
of new tacetyt3-aryl thiourea derivatives as potent cholinesterase inhibitors.
Medicinal Chemistry Research, 26(8), 163646. do0i:10.1007/s00043t.7-
18296.

Larik F. A., Saeed A., Faisal M., Channar P. A., Azam S. S., Ismail H., Mirza B.
(2018). Synthesis, molecular docking and comparative efficacy of various
al kyl [/ ar vyl t hioureas a s-amglase inHob&orst e r
Computational Biology and Chemistry.
doi:10.1016/j.compbiolchem.2018.10.007

Mohamed S. A. EGaby, Modather F. Hussein, Mohamed I. Hassan, Ahmed M.
Ali, Yaseen A. M. M. Elshaier, Ahmed S. Gebril, Faraghally A. Faraghally.
(2018). New sulfonamide hybrids: synthegmsyitro antimicrobial activity and
docking study of some novel sulfonamide derivatives bearing carbamate/acy!l
thiourea scaffolds. Mediterranean Journal of Chemistry, 7(5%38%0 DOI:
http://dx.doi.org/10.13171/mjc751912111445mh.

Dobrikov G. M., Vdcheva V., Nikolova Y., Ugrinova |., Pasheva E., Dimitrov

V. (2013). Efficient synthesis of new (R)aminol-butanol derived ureas,



50.

51.

52.

53.

54.

55.

165

thioureas and acylthioureas and in vitro evaluation of their antimycobacterial
activity. European Journal of Medicinal Chetry, 63, 468473.
doi:10.1016/j.ejmech.2013.02.034.

Abd Halim A. N., Ngaini Z. (2017). Synthesis and characterization of
halogenated bis(acylthiourea) derivatives and their antibacterial activities.
Phosphorus, Sulfur, and Silicon and the RelatechEfegs, 192(9), 1012017.
doi:10.1080/10426507.2017.1315421.

Khairul M. W., Ariffin A., Ismail N., Daud, A. (2016). Synthesis, Spectroscopic
Studies, and Biological Activities of Acylthiourea Derivatives as Potential Anti
Bacteria Agents. EDUCATUM Jooal of Science, Mathematics and
Technology, 3(1), 1-39.

Pete U. D., Zade C. M., Bhosale J. D., Tupe S. G., Chaudhary P. M., Dikundwat
A. G., Bendre, R. S. (2012). Hybrid molecules of carvacrol and benzoyl
urea/thiourea with potentiapplications in agriculture and medicine. Bioorganic

& Medicinal Chemistry Letters, 22(17), 555554,
doi:10.1016/j.bmcl.2012.07.017

Haribabu J., Subhashree G. R., Saranya S., Gomathi K., Karvembu R., Gayathr
D. (2015). Synthesis, crystal structuamd in vitro and in silico molecular
docking of novel acyl thiourea derivatives. Journal of Molecular Structure, 1094,
281 291. doi:10.1016/j.molstruc.2015.03.035.

Sajidur-Rehman, Saeed A., Saddique G., Ali Channar P., Ali Larik F., Abbas
Q., Seo SY. (2018). Synthesis of sulfadiazinyl acyl/aryl thiourea derivatives as
calf intestinal alkaline phosphatase inhibitors, pharmacokinetic properties, lead
optimization, LineweaveBurk plot evaluation and binding analysis. Bioorganic

& Medicinal Chemistry26(12), 37073715. doi:10.1016/j.bmc.2018.06.002

Li S., Li H., Cao X., Chen, C. (2013). Synthesis and-Bu@luation of Novel
Salicylic Acid-Oriented Thiourea Derivatives with Potential Applications in
Agriculture. Letters in Drug Design & Discovery, 1), 98103.
doi:10.2174/15701808113109990045



56.

S7.

58.

59.

60.

61.

62.

166

Banaei A., Shiran J. A., Saadat A., Ardabili F. F., McArdle P. (2015)-gone
and twastep synthesis of novel carbonylthioureas and dicarbonyldithioureas
derivatives. Journal of  Molecular  Structure, 1099427-431.
doi:10.1016/j.molstruc.2015.06.074

Zhang JF., Xu J:-Y., Wang B-L., Li Y.-X., Xiong L.-X., Li Y.-Q., Li Z-M.
(2012). Synthesis and Insecticidal Activities of Novel Anthranilic Diamides
Containing Acylthiourea and Acylurea. Journal of Agtaral and Food
Chemistry, 60(31), 7568572. doi:10.1021/jf302446c.

Nitulescu G. M., Draghici C., Chifiriuc M. C., Marutescu L., Bleotu C., Missir
A. V. (2010). Synthesis and antimicrobial screening o{1Mnethyt1H-
pyrazole4-carbonyl}thiourea dawatives. Medicinal Chemistry Research,
21(3), 308314. doi:10.1007/s0004d10-9541-9

Min L.-J., Zhai ZW., Shi Y-X., Han L., Tan CX., Weng XQ., Liu X.-H.
(2019). Synthesis and biological activity of acyl thiourea containing
difluoromethyl pyrazte motif. Phosphorus, Sulfur, and Silicon and the Related
Elements, 17. doi:10.1080/10426507.2019.1633530.

Naeem Mustafa M., Saeed A., Ali Channar P., AliLarikF.,Zalh ¢ bi de e
Shabir G., Seo &Y. (2019). Synthesis, Molecular Docking and KineStudies

of Novel Quinolinyl Based Acyl Thioureas as Mushroom Tyrosinase Inhibitors
and Free Radical Scavengers. Bioorganic Chemistry, 103063.
doi:10.1016/j.bioorg.2019.103063

Tahir S., Badshah A., Hussain R. A., Tahir M. N., Tabassum S., Patdjo J.
Rauf M. K. (2015). DNAbinding studies and biological activities of new
nitrosubstituted acyl thioureas. Journal of Molecular Structure, 10992245
doi:10.1016/j.molstruc.2015.06.024.

Lapasam A., Kollipara M. R. (2020). A survey of crystal stmwes and
biological activities of platinum group metal complexes containing N
acylthiourea ligands. Phosphorus, Sulfur, and Silicon and the Related Elements
1-26. doi:10.1080/10426507.2020.1764956.



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

167

Pl utz2zn A. M. , Mocel o R(2014)Anthaaytetaxic A .
activity of Pd(ll) complexes of N,MlisubstituteeN Mjcyl thioureas. Journal of
Inorganic Biochemistry, 134, 782. doi:10.1016/j.jinorgbio.2014.01.022.
Correa R. S. , Ol'iveira K. M. Cijshif#N®Tr e z
benzoyiN Nj-dNeéjzylthioureido)platinum (I1): Synthesis, molecular structure
and its interaction with human and bovine serum albumin. Arabian Journal of
Chemistry. doi:10.1016/j.arabjc.2015.10.006.

Correa R. S., de Oliveira K. M., Delola B&., Alvarez A., Mocelo R. [et all]
(2015). Ru(ll}based complexes with -fhcyl}N Nj-(dNshpstituted)thiourea
ligands: Synthesis, characterization, BSs#d DNA-binding studies of new
cytotoxic agents against lung and prostate tumour cells. Journabrgfatric
Biochemistry, 150, 631. doi:10.1016/j.jinorgbio.2015.04.008.

Pl ut2n A. M. ; Mocel o R. ; Al var ez,
(2014). J. Inorg. Biochem., 134, 76. DOI: 10.1016/j.jinorgbio.2014.01.022

Pl ut2zn A. M. , loRaAmwez A.Ret all] (2026) cAatitumor activity

of Pd(Il) complexes with N,S or O,S coordination modes of acylthiourea ligands.
Polyhedron, 184: 114543. https://doi.org/10.1016/j.poly.2020.114543
Plut2zn A. M., Al var eCastehanqgE. BMjetalg (2016).R .
Anti-Mycobacterium tuberculosis activity of platinum(ll)/ NgNsubstituted

N Micylthiourea complexes. Inorganic Chemistry Communications, 68074
doi:10.1016/j.inoche.2015.11.020

European convention for the protien of vertebrate animal used for
experimental and other scientific purposes, Council of Europe, Strasbourg, 1986
(IsdS O &' COoWw SO OO dzr Hddzd: f sdzts)y
B Hduyudedr HEtsMdz HOA [/ [ S jted d3d digs ® dz
2003, 2(22): 104.09.

ljteandde . 1. [ jbtsHr dLEyjddw Hj2MIse
WEdS yde §ftsyd ¢ / /7 1evd.idy . W1OWE dg. T 1152 tc dz.

l e nOdzse 1 . [ ., 1o9dwjeo (Cc.A., [ OBfOIsts
fsHasH yikdedLlzds ydd f§foyjs o LSy

11



73.

74.

75.

76.

7.

78.

79.

80.

168

LiVEesdsedwy . BDImes:;/doloBy(lBY884/IH@P74200913-
3-52-62.

 sCdz' dz' ydg' Htsfdz' Hy j dedz? dz' SOt € da L
l JHOeo dedyd?2 H' &3 I1G@RB' W dz0e, 2001.
[JOfOy . 1. uwbObdmbduimédy djlstsHT
dzdwv e M dMftsd Lo Oddj &3 EXCEL [ w&. .
is.: [Btds3? 0o 29.00.

| Bzt jdzC 5 [ . ., JtetsdBse [ . [. [ ¢ dz' dg
fslsj dy' 2dgeh stz BEd ftoj f OOl o: [ jIstsH
ry [Jf71 uvSttO dzd, 2003.

s¢dzdddud MEsd dLizyjddd Mfjydwvdud mss
teflse jdgdzg" = MtcjHMmMlse f jtodydess?2 d olsste(d
ljdzjddydoe rR.A., J1EobVvicsp®OteyOlItss 01 1©
ud ms&dd tj $sdzj dzioOoydd 41 ¢ sMizHOMmise j
tc O d dz'2@16:-8 0 fn).

Dhir A. (2012). Pentylenetetrazol (PTZ) Kindling Model of Epilepsy. Current
Protocol s I N Neur oscience. g hapec
0471142301.ns0937s58.

ZOdzHtc® ¢ . ¢., I BHAEZjoMECd2 [ .dw., 1tlkm]

MmMCoOw OCIsdo dzsfmls: . -1p99:2fy@}. ¢ sMtetsf tc d dzls ,
sCdzddd ud Mésy dqrizyjddd mMfijydwdudmis
csftetslsj SIsdodzr =« ftoj f OtcOsdBBO, RR HA Y J £
[ jtsH. t6j S 5d3. | sMkzHOteMmlse j dzdese s A Otc BBO
d dz@ , -80d0}891.M.

l stesdzd dzO uv. ¢. [ jbtsHduyuiMmMSd] ESCOL Odzd
mMsd WOttdBOSsdsedyud mME&dr ojhimlse [/ | Bt
CsotsaMmise + SMYf jted i3 dzlsOdz! desdslz ( HS5C dzd dz
teRB3OS sdzsecdud MSEdr ojnM jMmlse /71 [FisHd igks.N].

J o] pRPLWH ¢f jJHdydidgOe j32EB0 0 5 .



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

169

sdmidd Mizdz % dHdzOY Md s BO:-(d oS tize Odzts | tzis k
f@®kOC sdscdyj MSs2 dsHEdYydd. 1 dzj

R. d. , 1 OetstedzOY . ¢ . , | steBOYJ 90 +H. .
sdjo: vl "lIdHOeadzd-gBE8tsM' SMlssdz", 202
Bal oui ri M. , Sadi ki [ ., | bnsoudng S.

antimicrobial activity: A review. Journal of Pharmaceutical Analysis, 6(2): 71
79. D0i:10.1016/j.jpha.2015.11.005.

Performance Standards for Antimicrobial Disk Susceptibility Testsprdped
Standard 9th Edition. Wayne, PA. Clinical and Labarag Standards Institute;
CLSI M2-A9.

TangR., JinL., C. Mou, J. Yin, S. Bai, D. Hu, B. Song (2013). Synthesis,
antifungal and antibacterial activity for novel amide derivatives containing a
triazole moiety, Chem. Cent. J., 7(1): 30.

D. M. Maron, B. N & Ames (1983). Revised methods for the Salmonella
mutagenicity test, Mutat Rdsnvir Muta., 113(34): 173215.

revuv L2D0I2. 10" dzdzy M’ dzt M! S B BH Ok
Yd degdz? wEtsMmis® . sd o: crdtymfesydsemlsOd
Protein Data Bank. http://www.rcsb.org/pdb/home/hedee.

MarvinSketch version 20.20.0, ChemAxon http://www.chemaxon.com.

Trott O., Olson A.J. (2010). AutoDock Vina: improving the speed and accuracy
of docking with a new scoring function, efot optimization and
multithreading. J. Comput. Chem. 31: 4561.

Discovery Studio Visualizer v19.1.018287. Accelrys Software Inc.,
https://www.3dsbiovia.com

Sommen G. (2004) . 1 hyesefyullreagerd ioheterooyaticy a
synthesis. Synlett. 7: 1323. http://dx.doi.org/10.102%84-825608.

Zhong B., AlAwar R. S., Shih C. et all (2006). Novel route to the synthesis of
4-quinolyl isothiocyanates. Tetrahedron. 47 2161.
http://dx.doi.org10.1016/j.tetlet.2006.01.119.


https://www.3dsbiovia.com/

93.

94.

95.

96.

97.

98.

99.

170

Najmeh Entezari, Batool Akhlaghinia, Hamed Re8hiadabad (2014). Direct
and Facile Synthesis of Acyl Isothiocyanates from Carboxylic Acids Using
Trichloroisocyanuric Acid/Triphenylphosphine System. Croat. Chem. Acta, 87
(3): 201 206. http://dx.doi.org/10.5562/cca2381.

Carruther s, wW. |, Col dham, | ., 0 Mode
edi tiono, Cambridge University Pres
Banaei A., Shiran J. A., Saadat A., Ardabili F. F., McArdle P. (20Q0&gpot

and twastep synthesis of novel carbonylthioureas and dicarbonyldithioureas
derivatives. Journal of Molecular  Structure, 1099, 14131.
doi:10.1016/j.molstruc.2015.06.074.

Breitmaier E. Structure Elucidation by NMR in Organic Chemistry: A Rialct
Gui de o, Eberhard Breitmaier [3rd Re
BaranaeSt oj anovil M., Stojanovil [. (2
Cyclopropane and Cyclobutane: A Theoretical Study. J. Org. Chem., 78(4),
1504-1507.

Stuart Barbara HlInfrared Spectroscopy: Fundamentals and Applications.
Wiley, 2004, 224 p.

Basset G.J.C., Quinlivan E.P., Ravanel S., Rebeille F., Nichols B.P. (2004).
Folate synthesis in plants: Theaminobenzoate branch is initiated by a
bifunctional PabAPabB progin that is targeted to plastids. Proc Natl Acad Sci
USA, 101: 14961501.

100.Adamowski M., Friml J. (2015). PHdependent auxin transport. action,

regulation, and evolution. Plant Cell. 27:-2P. doi:10.1105/tpc.114.134874.
Nziengui H., Lasok H., Kochsrp er ger P., Rupert. B .
Ditengou F. A. (2018). Root Gravitropism Is Regulated by a Crosstalk between
paraAminobenzoic Acid, Ethylene and Auxin. Plant Physiol. 178(3): 1370
1389. doi:10.1104/pp.18.00126.

101.Bekusarova S.A., Bome.N., Weisfeld L.l., Tzomatova F.T., Luschenko G.V.

On the effect of PABA on germination. In: Zaikov GE, Goloshchapov AN,



171

Lobanov AV, editors. Progress in organic and physical chemistry: Structures anc
mechanisms. Apple Academic Press. 2013: pp-Z&B

102. Kluczyk A., Popek T., Kiyota T., de Macedo P., Stefanowicz P. (2002). Drug
evolution: pAminobenzoic acid as a building block. Curr Med Chem. 9: 1871
1892.

103.Zhao C., Rakesh K.P., Ravidar L., Fang -W, Qin H-L. (2018).
Pharmaceutical and medicirsagnificance of sulfur (SVHContaining motifs for
drug discovery: A critical review. European Journal of Medicinal Chemistry.
162: 679734. doi:10.1016/j.ejmech.2018.11.017.

104.Kholodniak O.V., Kazunin M.S., Fatuma Meyer, Kovalenko Steffens K. G.
(2020). Novel NcycloalkylcarbonyN[I-arylthioureas: Synthesis, Design,
Antifungal Activity and Gene Toxicity. Chemistry and Biodiversity, 17,
J2000212. doi: 10.12002/ cbdv. 2020002

105.Sevim Rol | as. K . G¢ni z KiytesokHydrazaneé  (
Derivatives. Molecules. 12(8): 1910939. doi: 10.3390/12081910.

106.Kumar P., Narasimhan B. (2013). Hydrazides/hydrazones as antimicrobial anc
anticancer agents in the new millennium. Mini Rev Med Chem. 13(7)8%971

107.Alam M., Verma G., Shaquiquzzaman M., Marella A., Akhtar, M., & Ali, M.
(2014). A review exploring biological activities of hydrazones. J Pharm
Bioallied Sci. 6(2), 6980. doi:10.4103/0973406.129170.

108.Kajal A., Bala S., Sharma N., Kamboj S., Saini V. (20I4#erapeutic Potential
of Hydrazones as Antnflammatory Agents. International Journal of Medicinal
Chemistry, 111. doi:10.1155/2014/761030.

109.Arora, S., S. Agarwal, and S. Singhal (2014). Anticancer activities of
thiosemicarbazides/ thiosemicarbazjnes review. International Journal of
Pharmacy and Pharmaceutical Sciences, 6(9): -4134
https://innovareacademics.in/journals/index.php/ijpps/article/view/1837.3,7.

110.Popi ogek G. (iByOrdzdngs. as potertial antimiclobial agents:
overview d the literature since 2010. Med Chem Res, 26:1381. DOI:
10.1007/s0004016-1756Y.



172

111.Acharya, P. T., Bhavsar, Z. A., Jethava, D. J., Patel, D. B., & Patel, H. D. (2020).
A review on development of biactive thiosemicarbazide derivatives: Recent
advances. Journal of Molecular Structure, 129268.
doi:10.1016/j.molstruc.2020.129268.

112.Metwally M.A., Bondock S., EAzap H., Kandeel EE. M. (2011).
Thiosemicarbazides: synthesis and reactions. Journal of Sulfur Chemistry, 32(5)
489519. doi:10.1080/2415993.2011.601869.

113.Alok Kumar Moharana, Rudra Narayan Dash, Bharat Bhusan. Subudhi (2020).
Thiosemicarbazides: Updates on Antivirals Strategy. Mieviews in
Medicinal Chemistry. 20(20): 2135%152. DOI:
10.2174/1389557520666200818212408.

114.Yu Y., Kalinowski D.S., Kovacevic Z., Siafakas A.R., Jansson P.J.,Stefani
4., Lovejoy D. B. , Sharpe P. C., Berr
Thiosemicarbazones from the OIld to New: Iron Chelators That Are More Than
Just Ribonucleotide Reductase Inhibitorsurdhal of Medicinal Chemistry,
52(17), 52715294. doi:10.1021/jm900552r.

115.Tang J., Yin HY., Zhang JL. Chapter Ond.uminescent Zinc Complexes as
Bioprobes for Imaging Molecular Events in Live Cells. In Inorganic and
Organometallic Transition MetaComplexes with Biological Molecules and
Living Cells. Ed.: Kenneth KarVing Lo: Academic Press, 2017, F53.
https://doi.org/10.1016/B978-12-8038147.000010.

116.Steinbrueck A., Sedgwick A.C., Brewster J.T., Yar(, Shang Y., Knoll
D.M., VargasZuniga G.l., He X-P., Tian H., Sessler J.L. (2020). Transition
metal chelators, prohelators, and ionophores as small molecule cancer
chemotherapeutic agents. Chemical Society Reviews. doi:10.1039/c9c¢s00373h

117.De Souza, M. V. N. (2005). Synthesis anal@gical activity of natural thiazoles:

An important class of heterocyclic compounds. Journal of Sulfur Chemistry,
26(45), 429449. doi:10.1080/17415990500322792.
118.Jain A. K., Sharma S., Vaidya A., Ravichandran V., Agrawal, R. K. (2013).

1,3,4Thiadiazole and its Derivatives: A Review on Recent Progress in



173

Biological Activities. Chemical Biology & Drug Design, 81(5), 5576.
doi:10.1111/cbdd.12125.

119.Hu Y., Li C-Y., Wang X:-M., Yang Y-H., Zhu H:L. (2014). 1,34
Thiadiaazol e: sSandApplieasonssn Medicena Agridultunal
and Materials Chemistry. Chemical Reviews, 114(10): S5710.
doi:10.1021/cr400131u.

120.Sukinah H. A., Abdelwahed R. S. (2020). Review of the synthesis and biological
activity of thiazoles, Synthetic Commuations, DOI:
10.1080/00397911.2020.1854787.

121.Sahiba N., Sethiya A., Soni J., Agarwal D.K., Agarwal S. (2020). Saturated
Five Membered Thiazolidines and Th
Biological Applications. Topics in Current Chemistry. 378: 3Boi:
10.1007/s4106020-02984.

122.Lesyk, R., Zimenkovsky, B. (2004).-Phiazolidones: Centenarian History,
Current Status and Perspectives for Modern Organic and Medicinal Chemistry.
Current Organic Chemistry, 8(16), 154377 .
doi:10.2174/1385272043369773.

123.Kaminskyy, D., Kryshchyshyn, A., Lesyk, R. (2017)EBe4-thiazolidinonesg
An efficient tool in medicinal chemistry. European Journal of Medicinal
Chemistry, 140: 54594. doi:10.1016/j.ejmech.2017.09.031.

124 .Kumar S.S., Kavitha P. H. (2013). Synthesis and Biological Applications of
Triazole Derivatives A Review. MiniReviews in Organic Chemistry, 10(1),
40-65. doi:10.2174/1570193x11310010004.

125.Maddila S., Pagadala R., Jonnalagadda S. (2013)-Tr&4oles: AReview of
Synthetic Approaches and the Biological Activity. Letters in Organic Chemistry,
10(10), 693714. doi:10.2174/157017861010131126115448.

126.A1'y A. A. , Hassan A. A. , Makhl ouf M.
Biological Activities of 1,2,4Triazdethionesi Antiviral and Anttinfective
Drugs. Molecules, 25, 3036. doi:10.3390/molecules25133036.



174

127.G¢ m¢ K M. Yakan M. , Koc a, K. (2019)
biological applications. Future Medicinal Chemistry, 11(15), 19998.
doi:10.4155/fme20180196.

128.Matysiak J. (2015). Biological and pharmacological activities of 1,3,4
thiadiazole based compounds. Mini Rev Med Chem. 15(97862doi:
10.2174/1389557515666150519104057.

129.Sahu J.K., Ganguly S., Kaushik A. (2013). Tri@=olA valuable insight into
recent developments and biological activities. Chinese Journal of Natural
Medicines, 11(5), 45465. doi:10.1016/s1875364(13)60084®.

130. https://go.drugbank.com/drugs

131.Barbosa, G. A. D.; de Aguiar, A. P. (2019). Syntkesi 1,3,4Thiadiazole
Derivatives and Microbiological Activities: A Review. Rev. Virtual Quim.,
11(3): 806848. Doi: 10.21577/1986835.20190058.

132.https://pubchem.ncbi.nlm.nih.gov/compound

133.Kaminskyy D., den Hartog G. J. M., Wojtyra M., Lelyukh,N&zella A., Bast
A., Lesyk, R. (2016). Antifibrotic and anticancer action ofere
amino/iminothiazolidinones. European Journal of Medicinal Chemistry, 112,
180-195. doi:10.1016/j.ejmech.2016.02.011.

1345 de" M . 1. sdeapBd Ul WY HCE] B s & PN
LOBR N jdzdzdbed OL Bez® [ v j CMis]: HJM-tc@z& Q-
tedzkOy. &OkSC: [Mfjy.] 15.00.02 " AOtdC
sdz" hmOteC tso -3 5L 8f7..

135 imds (.1. wddzlsiL SO B' Bdztsc ‘dgj dz® dab G let
dzed s GjlsjtesydSdz ydzd-BDL HdEmiss df ozO0[ usjniiisls
Blzlslsw d&zOk SO Mfladdzcdgy. nlzOEZSC: [Mijy. ] 1
B'w T WOMROE sedfsf d M £3 26 0MH.

136.Moskvichev Yu.A. Chemistry in ouiMes (products of organic synthesis and
their use): Monograph / Yu.A. Moskvichev, V. Sh. Feldblyum // Yaroslavl:
Publishing House of the Nuclear Technology UniversiB007.7 P. 411.



175

137.M. Feng, B.Tang, S.H. Liang, X. Jiang (2016). Sulfur Contair8ogffolds in
Drugs: Synthesis and Application in Medicinal Chemistry. Curr Top Med Chem.
16(11): 120016.

138.G. C. Roush, R. Kaur, M. E. Ernst (2013). Diuretics. Journal of Cardiovascular
Pharmacology and Therapeutics. 19(113%

139.C. Temperini, A.Cecchi, A. Scozzafava, C. T. Supuran (2008). Carbonic
anhydrase inhibitors. Interaction of indapamide and related diuretics with 12
mammalian isozymes and-pay crystallographic studies for the indapanhide
isozyme |l adduct. Bioorganic & Medicinal Chemystcetters. 18(8): 2567
2573.

140.Radchenko O.M. Particular effects of diuretic therapy and hats Regional
pharmacotherapy. 2016. 3 (40)18.

141.G. Bedane Kibrom, S. Singh Girija (2015). Reactivity and diverse synthetic
applications of acyl isothiocyanates. Arkivoc. 6: Z0b.

142.Dawood K. M. (2019) . Bis thiourea LC
of Mono het er ocy c bnddusedBHetsrocyclect Systems vy
Journal of Heterocyclic Chemistry. 56(6): 170721.

143. https://www.drugbank.ca/

144.A. Shakeel, A. A. Altaf, A. M. Qureshi, A. Badshah (2016). Thiourea
Derivatives in Drug Design and Medicinal Chemistry: A Short Reviewrnal
of Drug Design and Medicinal Chemistry. 2(1)-20.

145.G. M. Viana, D. C. Soares, M. V. Santana, L. H. do Amaral (2017).
Antileishmanial Thioureas: Synthesis, Biological Activity and in Silico
Evaluations of New Promising Derivatives. Cherhid& Pharmaceutical
bulletin. 65(10): 911919.

146.C. Limban, L. Marutescu, M.C. Chifiriuc (2011). Synthesis, spectroscopic
properties and antipathogenic activity of new thiourea derivatives. Molecules.
16(9): 75937607.

147.J3. Choi, J.G Jee (2015). Rummtioning of ThiouregContaining Drugs as
Tyrosinase Inhibitors. Int J Mol Sci. 2;16(12): 285323648.



176

148.R. K. Mohapatra, P. K. Das, M. K. Pradhan, M. M:Agdily, D. Das, H. F.
Salem, M. K. EZahan (2019). Recent Advances in Uraad ThioureeBased
Metal Complexes: Biological, Sensor, Optical, and Corroson Inhibition Studies.
Comments on Inorganic Chemistry61.

149.K. H. Sippel, A. H. Robbins, J. Domsic, C. Genis M. AgbardgKenna, R.
McKenna (2009). Highresolution structure of human carbonic anhydrase I
complexed with acetazolamide reveals insights into inhibitor drug design. Acta
Crystallographica Section F 8ttural Biology and Crystallization
Communications. 65(10): 99295.

150.Protein Data Bank. http://www.rcsb.org/pdb/home/home.do (Accessed
December 13, 2019).

151.Aldenkamp A.P., Krom M.D., Reijs R. (2003). Newer antiepileptic drugs and
cognitive issuesEpilepsia. 44(4): 229.

152.Lundberg S., Ee@®lofsson O. (2003). Rolandic epilepsy: a challenge in
terminology and classification. European Journal of Paediatric Neurology. 7:
239-241.

153.Lopes L. J. M. (2000). ¢ The enpeiw edprsuyges.
Pharmac. Design, 6, 86¥8.

154.Bialer M., White H. S. (2010). Key factors in the discovery and development of
new antiepileptic drugs. Nature Reviews Drug Discovery, 9(1)8%8
doi:10.1038/nrd2997.

155.Al-Otaibi F. (2019). An overew of structurally diversified anticonvulsant
agents, Acta Pharm. 69: 3384. https://doi.org/10.2478/ac{2®19-0023.

156.Lee, H., Le, H. V., Wu, R., Doud, E., Sanishvili, R., Kellie, J. F., Silverman, R.
B. (2015). Mechanism of Inactivation of GABA Anatransferase by (Eand
(2)-(1S,3S)3-Amino-4-fluoromethylenyl1-cyclopentanoic Acid. ACS
Chemical Biology, 10(9), 2082098. doi:10.1021/acschembio.5b00212.

157.Masereel B., Lambert D.M., Dogne J.M., Poupaert J.H., Delarge J. (1997).
Anticonvulsant actiity of Pyrid-3-yl-sulfonil ureas and thioureas. Epilepsia,
38(3): 334337.



177

158.Pandeya S.N., Vibha Mishra P.N. Singh, D.C. Rupainwar (1998).
Anticonvulsant activity of thiourereido derivatives of acetophenone
semicarbazone. Pharmacological Research,)3¥822.

159.Pandeya S.N., Mishra V., Ponnilavarsan I., Stables J.P. (2000). Anticonvulsan
activity of p-chlorophenyl substituted aryl semicarbazoinése role of primary
terminal amino group. Pol. J. Pharmacol, 52:-288.

160.Ahmed Ozgur Celen, Bia Kaymakcioglu, Salih Gumru, Hale Zerrin Toklu,
Feyza Aricioglu. (2011). Synthesis and anticonvulsant activity of substituted
thiourea derivatives. Marmara Pharmaceutical Journal: 154743Doi:
10.12991/201115430.

161.Kumar D., Sharma V.K., Kumar RSingh T., Singl H., Singl A.D., Roy R.K.
(2013). Design, synthesis and anticonvulsant activity of some new 5,7
dibromoizatin semicarbazone derivatives. EXCLI Journal, 12:63%8

162.Aggarwal N., Mishra P. (2004). Synthesis ef#y/| substituted semicaalzones
of some terpenes as novel anticonvulsants. J. Pharm. Pharmaceut. Sci., 7(2): 26
264,

163.Divar M., Yeganeh Y., Jamshidzadeh A., Heidari R., Khabnadideh S. (2017).
Anticonvulsant activity of some semicarbazone and thiosemicarbazone
derivatives ofsatin on PTZ induced seizure. JIAPS, 2 (314

164.Agrawal S., Jain J., Kumar A., Gupta P., Garg, V. (2014). Synthesis molecular
modeling and anticonvulsant activity of some hydrazone, semicarbazone, anc
thiosemicarbazone derivatives of benzylideaephor. Research and Reports
in Medicinal Chemistry, 4: 4%8. doi:10.2147/rrmc.s66115.

165.Gajbhiye Asmita (2017). Synthesis and anticonvulsant activity of some 1
cyclohexylidine/ cycloheptylidind-substitued semicarbazide derivatives.
International Jomnal of Pharmacology and Pharmaceutical Technology, 1(2), 9:
51-56. https://www.interscience.in/ijppt/voll/iss2/9.

166.He X., Zhong M., Yang J., Wu Z., Xiao Y., Guo H., Hu X. (2012). Synthesis
and anticonvulsant activity of -@-(8-benzoyloxy)quinolir2-yl)-1-



178

butyrylcyclopropyl}3-substituted urea derivatives. Chem. Biol. Drug. Des. 79:
771-779.

167.Macdonald RL, Greenfield LJ. Mechanisms of action of new antiepileptic drugs.
Curr. Opin. Neurol. 1997. 10(2): 12128.

168.Hanaya R, Arita K. The New Ardpileptic Drugs: Their Neuropharmacology
and Clinical Indications. Neurol Med Chir. 2016. 56(5): i2Z220.

169.Banach, M., Piskorska, B., J. Czuczwar, S., & K. Borowicz, K. (2011). Nitric
Oxide, Epileptic Seizures, and Action of Antiepileptic Drugs. CNS &
Neurological Disorders - Drug Targets, 10(7), 808109.
doi:10.2174/187152711798072347.

170.Woijtal K., GniatkowskaNowakowska A., Czuczwar S.J. (2003). Is nitric oxide
involved in the anticonvulsant of antiepileptic drugs? Pol. J. Pharmacol., 55,
535542.

171.0 jdzjdzedyjo® R. A., Y jteded?2 1 .RrR., 1 EAIdW
sd Cuydw d dzj 2t dzOMmisd ydeeligs ‘. sdjoe: |

172t j&3dLs9o©® [ . RrR. (2000). (d BCMdHO G
gdzzyBr Ctsod-51.smMmdd. 2. 53

173.Mittal A., Kakkar R. (2020). Nitric Oxide Synthases and Their Inhibitors: A
Review. Letters in Drug Design & Discovery. 17(3): 228252. DOI :
10.2174/1570180816666190222154457.

1742z OdzHtc©® ¢ . ¢ ., | BHdAZjeomMEd2 [ .w., 1tkzfMmj
e ow OCIlsdg B’ ¢ lsT9aOsA rcldfrizls

175.Agarwal N.B., Agarwal N.K., Mediratta P.K., Sharma K.K. (2011). Effect of
lamotrigine, oxcarbazepine and topiramate on cognitive functions and oxidative
stress in PTAKindled mice. Seizure, 20(3): 252.

176.Shastun N.P., Opryshko V.l., Buchtiarova N.V., Levich S.V. (2015).
Comparison of influence of lamotrigine and other anticonvulsants on nitric oxide
and thiotdisulfide systems in conditions of metrazole kindling. Oxid Antioxid
Med Sci. 4(2): 7B4.



179

177.Cardile V., Pavone A., Renis M., Maci T., Perciavalle V. (2001). Effects of
gabapentin and topiramate in primary rat astrocyte cultures. Neuroreport, 12.
17051708.

178.Halonen T., Nissinen J., Pitkinen A. (2001). Effect of lamotrigine treatment on
statusepilepticusinduced neuronal damage and memory impairment in rat.
Epilepsy Res, 46: 20323.

179.Chayah M., Camacho M. E. , Carri - n M.
J. ( 2 0 I-Mmsphbstitutéd thiouwmdp and urea derivatives: design, synthesis,
docking studies and biological evaluation against nitric oxide synthase. Med.
Chem. Commun., 7, 66G78. DOI: 10.1039/c5md00477b.

180.Sout han G. J., Szab- C., Thiemer mann
of nitric oxide synthases with variable isofosselectivity. Br. J. Pharmacol.
114(2): 5166. DOI: 10.1111/j.1476381.1995.tb13256.x

181.Ghadeer A.R.Y. Suaifan, Claire L.M. Goodyer, Michael D. Threadgill (2010).
Synthesis ofN-(Methoxycarbonylthienylmethyl)thioureas and Evaluation of
Their Interaction with Inducible and Neuronal Nitric Oxide Synthase.
Molecules, 15(5), 3128134; https://doi.org/10.3390/molecules15053121

182.0 jdzj dzdyd ®© R. A. , AJjlBL z OR.,, Y{JEtadpOa JRe
| Byt soa O 1.¢., 1-Bfpgdzchgd@dOw ] Md i K
HiSG J dzdztsd wHEEGds etslsj Sydd, fhklsd WOtd
sddoeo: vl ¢cldHOoddYyksdx fMpoMistsdze, 202

183.Singer A.C., Shaw H., Rhodes V., Hart A. (201Bgview of Antimicrobial
Resistance in the Environment and Its Relevance to Environmental Regulators
Frontiers in Microbiology, 7. doi:10.3389/fmicb.2016.01728

184.Reygaert W.C. (2018). An overview of the antimicrobial resistance mechanisms
of bacteria. AMS Microbiol, 4(3): 482501. doi: 10.3934/microbiol.2018.3.482.

185, Avendafo C., Me n ®n d eizAntineté&boliteg. Rlérligirdal) .
Chemistry of Anticancer Drugs-%2. doi:10.1016/B978-444528247.00002
0.



180

186.Benkovic S.J., HammeSchiffer S. (2003). A perspective on enzyme catalysis.
Science. 301(5637): 11982. doi:10.1126/science.1085515.

187.Bailey L.B., Caudill M.A. Folate. In Eardman JW Jr, MacDonald IA, Zeisel SH
(eds.). Present Knowledge in Nutrition, Tenth Edition. Ames, IASIIL
Press/WileyBlackwell. 2012: 324342. ISBN 9780-470-959176.

188.Christensen K.E., Mackenzie R.E. (2008). Mitochondrial
methylenetetrahydrofolate dehydrogenase, methenyltetrahydrofolate
cyclohydrolase, and formyltetrahydrofolate synthetases. Vitamamsl
Hormones, 79: 39310. doi:10.1016/S0088729(08)00414.

189.Ducker G.S., Rabinowitz J.D. (2017). G@arbon Metabolism in Health and
Disease. Cell Metabolism.; 25(1):-22. doi:10.1016/j.cmet.2016.08.009.

190.Naderi N., House J.D. (2018). Chapkéve i Recent Developments in Folate
Nutrition. Advances in Food and Nutrition Research, 83: -295.
doi:10.1016/bs.afnr.2017.12.006.

191.Lan X, Field MS, Stover PJ. (2018). Cell cycle regulation of fahatsliated
onecarbon metabolism. Wiley InterdipcRev Syst Biol Med.; 10(6): e1426.
doi:10.1002/wsbm.1426.

192.Kompis .M., Islam K., Then R.L. (2005). DNA and RNA Synthesis:
Antifolates. Chemical Reviews, 105(2), 5630. doi:10.1021/cr0301144.

193.Purcell W.T., Ettinger D.S. (2003). Novel antifaadrugs. Current Oncology
Reports. 5: 114.25. https://doi.org/10.1007/s119023-0098 3

194.Gonen N., Assaraf Y.G. (2012). Antifolates in cancer therapy: Structure, activity
and mechanisms of drug resistance. Drug Resistance Updates.; 15{2)0183
https://doi.org/10.1016/}.drup.2012.07.002

195.Raimondi M.V., Randazzo O., Franca M.L., Barone G., Vignoni E., Rossi D.,
Collina S. (2019). DHFR Inhibitors: Reading the Past for Discovering Novel
Anticancer Agents. Molecules, 24(6): 1140. doi: 10.3390/nubé=s24061140.

196.Fisher M. C., Hawkins N. J., Sanglard D., Gurr S. J. (2018). Worldwide
emergence of resistance to antifungal drugs challenges human health and foa
security. Science. 360, 7332.



181

197.Brauer V. S., Rezende C. P., Pessoni A. M., DelaPRu G. et al (2019).
Anti fungal Agent s I n Agricul ture:
Biomolecules., 9, 521.

198.Baibakova E. V., Nefedjeva E. E., SudWalawska M., Wilk M., Sevriukova
G. A., Zheltobriukhov V. F. (2019). Modern Fungicides: Meckars of Action,
Fungal Resistance and Phytotoxic Effects. Annu. Res. Rev. Biol, 32(8), 1

199.Smar t N . A, OFUNGI CI DES6, Encycl ope
2003, 28322842

200Li se N. JRrgensen, F. van daveleyBmang c h
(2017). Targeting Fungicide Inputs According to Need. Rev. Phytopathol. 55,
8.1-8.23.

201.Gupta P. K. (2018). Toxicity of Fungicides. Vet. Toxicol. S&D.

202.Keche P., Hatnapure G. D., Tale R. H., Rodge A. H., Birajdar S. S., Kamble V.
M. A. (2012). Novel pyrimidine derivatives with aryl urea, thiourea and
sulfonamide moieties: synthesis, ainflammatory and antimicrobial
evaluation. Bioorg. Med. Chem. Lett. 22(10), 34¥18.

203.EkoueKovi Kekeli, Yearick Kimberly, Daniel P. Iwaniuk, K. Natarajan
Jayakumar, John Alumasa, Angel C. de Dios, Paul D. Roepe, Christian Wolf,
60Synthesis and ant i-amad7ahlaroguinolyhamidesy i t
sul fonami des, (Bo@a led.a&hem. 2009,i10 A7888.a s 0 ,

204.Z. Zhong, R. Xing, S. Li u, L. Wang,
derivatives of chitosan and their
Res. 2008, 343, 56670.

206.LK Koca, AA. ¥LogkunK Y. Tutar, o6Synt
acyl t hi oureas bearing pyrazole mol
38593865.

206.S. Tahir, A. Badshah, R.A. Hussain, M. N. Tahir, S. Tabassum, J. A. Patujo, M.
K. & R a u+binding 6sbdes and biological activities of new
nitrosubstituted acyl thid2b.easod, J



182

207.F . A . Lari k, A . Saeed, P . A . Channa

octanoyt3-aryl thiourea derivatives: Solvefree synthesischaracterization

and multit ar get bi ol ogi cal activitieso,
Bangl J Pharmacol. 2016, 11(4), 894.
208.W. M Khairul, Y-P. Goh, A. | . Daud, M. A Nak

generation of alkoxyhiourea as potentiakreatment for Acanthamoeba
keratitisé6é, Al P Conf. Proc. 2017, 1
209.J .  Wu , Q. Shi, Z. Chen, M. He, L.
Pyrazole Acyl Thiourea Deri ¥5480.i ves o
210.A. Saeed, R. Qamar, T. A. fFat h uU. FI °r ke, M. F. Er
in chemistry, coordination structure and biological aspects(atyl/aroyl)3-
(substituted) thioureasodo,-30R&s. Chem
211.L.-J. Min, Z:W. Zhai, Y-X. Shi, L. Han, GX. Tan, JQ. Weng, XH. Liu,
60Synthesis and biological activity
pyrazole motifdé, PHhosphorus Sul fur.
212.B. M. Mistry, H-S . Shin, M. Pandurangan, R.

thiourea derivatives of -Wifl uoromethyi2-pyridylquinazolin4(3H)}one as

anticancer agentso, Jie02Che m. Res. 2
213.Agui l ara E. Contreras, G. A. Echeve
Tuttol omondo, R. D. 1. Mol itmes:Astidy E
of crystallographic, bondi ng, bi ol o

Lett. 2019, 715, 641.

214 H.AF-Ami |y Duraid, H. M. Mohammed, 0o0De
of Acyl Thiourea Derivatives as Possible Histone Deacsgylahibitors with a
Novel Zinc Binding Group6, Sci. Pha

215.Elkholy S. S., Salem H. A., Eweis M., Elsabee M. Z. (2014). Synthesis and
characterization of some acyl thiourea derivatives of chitosan and their biocidal
activities. Int.J. Biol. Macromol., 70, 19207.

216.Siwek A., Staczek P., Strzelczyk A., Lett Stefanska J. (2013). Search for

Molecular Basis of Antifungal Activity of Thiosemicarbazide Derivatives: A



183

Combined in vitro Antifungal and Enzymatic Studies with in Silicocking.
Lett. Drug Des. Discovery, 10:10.

217Ant ypenko L., Meyer F. , Khol odni ak
A., Buhaiova V., Cao S., Kovalenko S., GarbeAL, Steffens K. G. (2018).
Novel Acyl Thiourea Derivatives: Synthesis, Antifungalcti&ity, Gene
Toxicity, Drug-Like and Molecular Docking Screening. Arch Pharm Chem Life
Sci. 1:14.

218.Kholodniak O.V., Kazunin M.S., Fatuma Meyer, Kovalenko S.I., Steffens K.G.
(2020). Novel NcycloalkylcarbonyN(I-arylthioureas: Synthesis, Design,
Antifungal Activity and Gene Toxicity. Chemistry and Biodiversity, 17,
j2000212.

219.Rostami S., Azhdarpoor A. (2019). The application of plant growth regulators to
improve phytoremediation of contaminated soils: A review. Chemosphere, 220,
818 827. doi:10.10@&/j.chemosphere.2018.12.203.

220.Small C. C., Degenhardt D. (2018). Plant growth regulators for enhancing
revegetation success in reclamation: A review. Ecological Engineering, 118, 43
51. doi:10.1016/].ecoleng.2018.04.010.

221.Jiang K., Asami T. (2018)hemical regulators of plant hormones and their
applications in basic research and agriculture. Bioscience, Biotechnology, anc
Biochemistry, 82(8), 1268300. doi:10.1080/09168451.2018.1462693.

222.Jamwal K., Bhattacharya S., Puri S. (2018). Plant groegiulator mediated
consequences of secondary metabolites in medicinal plants. Journal of Appliec
Research on  Medicinal and Aromatic Plants, 9, 7336
doi:10.1016/j.jarmap.2017.12.003.

223.March S. R., Martins D., McElroy J. S. (2013). Growthibitors in turfgrass.
Planta Daninha, 31(3), 78347. doi:10.1590/s01683582013000300025.

224. Adamowski M, Friml J. (2015). PHdependent auxin transport: action,
regulation, and  evolution. Plant  Cell. 27.  12Q. DOI:
https://doi.org/10.1105/tpc.1184874.



184

225Nz i engui H. , Lasok H. , Kochersper ge
Ditengou F. A. (2018). Root Gravitropism Is Regulated by a Crosstalk between
paraAminobenzoic Acid, Ethylene, and Auxin. Plant Physiol. 178(3): 1370
1389. doi:10.1104p.18.00126.



[ BHOIstsE

v OB dzd yw

W cHifdSlsted MddelsjLtse Odedr MY sdzz €

M s

HocHf j Cted( () w. ),

2

12.71 (c, 1H;C(O)NHC(S)), 11.61 (c, 1H;C(S)NHAr ) , 0= B®BHz,2H, Ph 2 , 6 ) , J7 7.BHE,

3.1 2H,PhH3 , 5) , JZ7.4HY, 1{,BhH ) , 2 J4739 46H>, 1H, Cpry), 0990 . 92 ( &, -
2eq eqy Zax, 3a)

s 12.30 (c, 1H;C(O)NHC(S)), 11.65 (c, IH;C(S)NHA T ) , 0= B5Hz, (LHy ArH6), 7.277 . 07 ( d
H-3,4,5),2.26 (c,3HCHs) , 2 .JEF.9,@.518z, 1H, CprHl), 1.060 . 7 2 ( &, -2edt I, 20 B |
12.66 (c, 1H;C(O)NHC(S)), 11.58 (c, 1H;C(S)NHA 1 ) , D= 8l06Hz, (LM, Ar H6), 7.41 (c, 1H, Ar ),

3.3 7.22=178Hz 1H, ArH4 ) , 71=07@ HZ H, Ar H5), 2.36 (¢, 3H;CHs) , 2 .J=3.0,4.6 Bz
1H, CprH1),1.020 . 87 ( B, 242 BP I 1

o 12.61 (c, 1H;C(O)NHC(S)), 1156 (c, 1H, C(S)MA T ) , J=84 81z, ZHHArH2 , 6 ) , JF8.1H4 2H, A
H-35),2.35(c,3H,CH , 2 .J£80,4.5Hz, 1H,CprH), 1070 . 74 ( B,-2%BH2 3P 1 1
12.83 (c, 1H;C(O)NHC(S)), 11.75 (c, 1H;C(S)NHAr), 8.09 (c, 1H, ArH2 ) ,  7J=77.8 Hz( 1, Ar H6),

3.5 7. 52=19Hz, 1H,ArH5 ) , 7J=4F Hz ¥H,ArH4) , 2 J484, 460z, 1H, Cpr H), 1.02

0.83 (& 24F2&pr 1

185

¢

0



] cHS9 Y .

1 2

12.68 (c, 1H;C(O)NHC(S)), 11.74 (c, 1H;C(S)NHA T ) , 9= R97Hz, (I ArH6), 7.267 . 05 ( d
3.6 H-3, 4, 5) ,J=2986Hz(1HCprH),1.020. 80 ( B, 24H, 2 &P r

12.57 (c, 1H;C(O)NHC(S)), 11.62 (c, IH;C(S)NHA T ) , 7J=587,40@=n2H, Ark2 , 6) , JE
3.7 8.6Hz 2H, ArH3 , 5) , 2=7®HU6HLIH, Cpr), 1.040. 68 ( &3, 2432 BP I 1

12.71 (c, 1H;C(O)NHC(S)), 11.74 (c, IH;C(S)NHA 1 ) , &= 28Hz(1H,ArH6 ) , 7J=4D H4,

3.8 1H,ArH-3) , 7J=7.8Hz(18,ArH5) , 7J=T.BHz(1B,ArH4) , 2 J4719, 45Hs, 1H, Cp
H-1),1.170 . 56 ( &, 2432 BP I 1
3.9 12.75 (c, 1H;C(O)NHC(S)), 11.69 (c, 1H;C(S)NHAT), 7.84 (c, 1H, ArH2 ) ,  7J=84 Hz 1H, Ar H6),

7. 3W=8.0Hz, 1H,ArH5 ) , 7J=T7O8Hz ¥H,ArH4 ) , 2 JHRW9, 4.6MHg, 1H, CprH), 1.04
0.73 (B, -24FH2.&Pr 1

3.10 12.72 (c, H,-C(O)NHC(S)), 11.68 (c, 1H;C(S)NHAr ) , DT=&7Hz,QH, ArH2, 6 ) , J=B.7 13z
2H,ArH-3, 5) , J27.8146Hg, IH CprH), 1.030 . 82 ( B, 24 Fh .2 &P r H

3.11 12.82 (c, 1H;C(O)NHC(S)), 11.48 (c, 1H;C(S)NHAr ) , &= B.BHz,(1H, ArH6 ) , 7J=T8 HZ
1H, ArH4 ) , 6J=B8 HZ 4, ArH3 ) , 6J.=9.Z Hz( I8l, Ar H5), 3.89 (c, 3H;OCHs) , 2 .Jl
=7.9,45Hz, 1H,CprH),1.020 . 87 ( &, 232 &P I 1

186



] cHS9 Y .

1 2

3.12 12.20 (c, 1H;C(O)NHC(S)), 11.80 (¢, 1H;C(S)NHAr ) , T=2.8BHz,(1H, ArH6 ) , 6J=98 HZ

1H,ArH-4) , 6J=7.9Hz(1H,ArH3 ) , 6J=5.6Hz(1H,ArH5),4.97 2H,NH) , 2 .J&:7.9,
A5Hz,1H, CprH1),0990 . 85 ( &3, -2/ Fh 2 &P 1

3.13 12.69 (c, 1H;C(O)NHC(S)), 11.47 (c, 1H;C(S)NHA T ) , T=BBHz,H,PhF2 , 6) , JZ 7.BHY,
2H,Ph H35), 7. J=4.4H4s1H,PhH ) , 3 J#A83HE, I CbuH),2.382. 09 ( o3, -4
2e0p 200 %), 2081 . 69 (3, 3.a3H) Cbu H

3.14 12.35 (c, 1H;C(O)NHC(S)), 11.20 (c, 1H;C(S)NHA r ) , 0= B%BHz,(1H, ArH6), 7.257 . 11 ( d
H-3,4,5),3.45 (pJ=8.1Hz, 1H, Cbu HL),2.332 . 1 0 (QH;, T4, 2, 2 4x), 2.081 . 8 0
Cbu H3eq 3a)

3.15 12.58 (c, 1H;C(O)NHC(S)), 11.28 (c, IHLC(SINHA r ) , T = &0QlHz, (LHy Ar H6), 7.34 (c, 1H, Ar F2),
7. 19=78Hz, 1H, ArH4 ) , 61=F7B HZ, #H,ArH5) , 3 J481HzCH, Cbu H), 2.32 (c,
3H,-CH3),2.292 . 13 ( &3, 4t M2 &P ROBL . 86 ( 3, -3.ea3H) Cbu H

3.16 12.66 (c, 1H;C(O)NHC(S)), 11.11 (¢, IHLC(S)NHAr ) , T=&0Hz,2H, ArH2 , 6 ) , JZ 8.0 Hx,

2H,ArH-3, 5) , 3=84 31z, {H @by H), 2.35 (C, 3H;CH3), 2.332 . 30 ( OB, -ded B 20, b,
2111. 83 (&, -3.233) Cbu H

187



] cHS9 Y .

1 2

3.17 12.74 (c, 1H;C(O)NHC(S)), 11.66 (c, IH;C(S)NHA T ) , T=&H7Hz, @M, ArH2 , 6 ) , J=B.7 2zd
2H,ArH-3, 5), J38.14H2, 1K, ClauH), 2.372 . 32 ( B, -4eff By 20 G, A.161 . 9 1 (
Cbu H3cq 3u)

3.18 12.89 (c, 1H;C(O)NHC(S)), 11.02 (c, 1H;C(S)NHA T ) , &= B.AHz(1H, ArH6 ) , 7J=T4& HZ
1H,ArH4) , 6J=89Hz ¥, ArH3) , 6J=9.Z Hz( I8, Ar H5), 3.93 (c, 3H;OCHs) , 3 .M
=8.3Hz, 1H,CbuHL), 2402 . 09 ( O3, -4t 22 GD B.OBL . 67 ( B, -3:23H) Chu

3.19 12.73 (c, IH;C(O)NHC(S)), 11.32 (c, 1H;C(S)NHAr ) , 0= BSHz,QH, ArH2 , 6 ) , JZ 7.3BH,
2H,ArH-3, 5) , JZ5.8HE, 1K, 18r,H4),3.062 . 89 ( o3, -1)111961 . Bp2e  (HE, -508 &y 5
2ax, 3eq, 4eq, 3ax, 4ax)

3.20 12.34 (c, 1H;C(O)NHC(S)), 11.32 (c, 1H;C(S)NHA T ) , 0= B5Hz,(IH, ArH6), 7.267 . 1 0 ( df
H-3 , 4 5 V07 7.8Hz,dH, CeHy, 2.28 (c, 3H;CH3), 1.921 . 70 ( d3, -5:8 2y, Sax Cop Ry
4eg), 1.681 . 53 (a3, -324k), Cpe

3.21 12.70 (c, 1H;C(O)NHC(S)), 11.24 (c, 1H;C(S)NHAr ) , D= 8107Hz,(LH, Ar H6), 7.43 (c, 1H, Ar ),
7.22(J)=7.8Hz, 1H,ArH5 ) , 7J=0.0Hz(1M,ArH3),3.122 . 91 ( d3, -1)12K87 (c, BH3@Ha),}
1.981 . 83 (3, -5:2H);1.880.6 T ( &, -5.425 32L%)el6Fl . 49 ( o3, -3.24)

3.22 12.65 (c, 1H;C(O)NHC(S}), 11.23 (c, 1H;,C(S)NHA 1 ) , 3=8&1Hz, PHHArH2 , 6 ) , JZ8.11H5, 2K,
ArH-35),3.062 . 93 ( d3,-1)1285 (c, HChls), HI61 . 53 ( d3, 582 B X0 [Be§ el 3o L)

188



] cHS9 Y .

1 2

3.23 12.76 (c, 1H;C(O)NHC(S)), 11.41 (c, 1H;C(S)NHA 1 ) , & =2FBHz(1H,ArH6 ) , 7J=4D H,
1H,ArH-3) , 7J=2Z.8Hz(1sl,ArH5) , 7J=T.8Hz(1s,ArH4) , 2 3980 Hg I, Cpe H
1),1.961 . 35 ( O, -58 b, 5ax, B3y 4ok 3 L)

3.24 12.72 (c, 1H;C(O)NHC(S)), 11.33 (¢, IH;C(S)NHA T ) , D=&7Hz,QH, ArH2, 6) , J=B.7 Bzl
2H, ArH-35),3.022 . 78 ( B, -1, B00L, 3 Ep & d3H-58 Ty, 5, TP 36 Aoty 3o L)

3.25 12.87 (c, 1H;C(O)NHC(S)), 11.14 (c, 1H;C(S)NHA T ) , &= B&Hz(1H, ArH6 ) , 7J=T4 HZ
1H, ArH4) , 6J=B®HzZ H, ArH3 ) , 6J=9.7 Hz 18, Ar H5), 3.92 (c, 3H;OCHs), 3.122.86
(a5, 1H,1),2.0tCp B 1 H( B, -5c8 Ay 50 BoP36y deky 3 o)

3.26 11.86 (c, 1H;C(O)NHC(S)), 11.32 (c, 1H;C(S)NHA T ) , D=2.8Hz(lH,ArH6 ) , 6J=98 HZ
1H,ArH4) , 6J=BBHz M,ArH3) , 6J=F.8Hz(18,ArH5) , 4. 98-NHJE! . 2,
J=8.0Hz, 1H,Cpe H),1.921 . 78 ( O, -5eft Zh,5m Bd 77148 (B, 4 H g 4 Bu4e)3

3.27 11.84 (c, 1H;C(O)NHC(S)), 11.41 (c, 1H;C(S)NHA 1 ) , D =2.&Hz(1H,ArH6 ) , 6J=98 HZ
1H, ArH4) , 6J=TTBHz W,ArH3) , 6J=5.6Hz(18,ArH5),4.96(c, 2H;NH,) , 28,54

J= 8.0 H}18CE7H ( 5 -6424,1.76ly. 618
Bax 20, 1401 . 19  ( Bay 5 My 4)Cy 3

( d3,-3e5549,,1.661y. 511

( &3,-

189



] cHS9 Y .

1 2

4.1 12.50 (c, 1H;COOH), 11.44 (c, 1H,C(O)NHC(C)), 11.05 (c, 1H;C(C)NHBn), 7 . 8=67.7 H# 2HPh H
35, 7.BBOHxy2HPhH26 , 4 .IJ3BI9HzHH-CHy), 2532. 42 ( o3, -1)10930.79]
(&3, 4H, -Zg% 3fLR)r  H

4.2 13.01 -C@ONHCISH,11. 48 -C(B)NHAN H, 8 J2B2Hz,HHPhH6) , 7 .XB=.9 Hz
1H,PhH3) , 7 JATBHE BHPhHSE) , 7 J2736 Hg, BHPhH4),2.142 . 06 ( o3, -1)10M0
0.81 (& 24H3:&pr H

4.3 13. 48,-C®OH) , 12 -GAONHCE)),11HBH 7 -C(BNHAN H, 7 J8&3Hz HH, AH-
3) , 7 .83 68Hz, 1H, AH-5) , 7 JO89HE BH, AH-4),2.132 . 05 ( o, -1)101980.85]
(&3, 4 H-2eq ZsfBeh 3uH

4.4 13.061 2. 95 ( &z hCOMH,-C@ONHC(SHH, 11 . &B)NdAT,) ,1 HJ=2BHz, (HArH-3), 7.89
7.80 (d§6) ,1H7. ATHOMBI421H,2 Ard,-1),1.000. €8 r ( 223 3TP T

4.5 12.95 -QAOQH)L,H, 1 1 -CIONHC(S)) , 1 H1 . 3CIS)NHAY, ) ,1 HS . 1 W-2)(7/857 . I7H
2H,PhH-4 , 6 ) , JF7.9M1, 1H, B-5),2.142 . 05 ( d3,-1),1.B00 . 8B r ( I, 222K 3q 30|

4.6 12. 89 -COPH),111H,7 4 -C(@NHCEH,, 11. OASNHAL ) 1 H8 . ArBi-2)(,Mm, 7 1&

8.7, 1H, ArH-6) , 7 J%877,1H,i,AtH-5),2432 . 38 ( d3,-1),1.B00 . 8B r ( &3, -242K e 3D N

190



] cHS9 Y .

2

4.7

13. 13 2HEZCOOH,fGONHC(S)),1 1. 60 -C(BNHAQ H, 8. 53 Lf, TIHBOAZ
IH,ArH-6 ) , 7J=BBHZ IH, ArH5),2.142 . 05 ( d3, -1)101980 . BPOr (HB, -2edt A, 3oq

3ax)

4.8

12.92 -COOHNH, 1B -GI@NHC®E)). 1 1. 6 9 -C(BNHAD H,

2,6), JESAHz 2d,PhIB5),2162 . 06 ( ), 1.0GP.r8 &H ( o5, 2t %k, 3 &P r H

7 J984 Hz,12H, Ph H

4.9

13. 02 -G@NHCEW, 1 1. 7CIS)NHAM), 8.71 (B 1H,ArH3 ) ,  7J=8.BHz(1H, Ar H6), 7.82
( W=82Hz, IH,ArH5) , 5. 759, 2182 . GBH, ( &g,H),LBE0 . 8B r ( k3, 222K 36 3P

4.10

12.29 (c, 1H;COOH), 10.94 (c, 1HC(O)NHC(S)), 10.28 (c, 1H;C(C)NHBn),

35 , 7.X2=8B.0Hx2HPhH26 , 4 .J4B9HzHHCHy) 3.203. 09 ( d3, -1)12H61.64

(B, 8 H-Deg ZgB 2ad 3oy eqy Saxs 4x)

7 . 9=07.7 Hz 2HPh H

411

12.78 COOHLH, 12 -@NHCE),11H56 -C(BNHAG H,

2,6), JEB.619z 2HHPN85),3.162. 94 ( &3, -1),H.111, 5Cp é dBH -5 By, 5u, Cofp

3eq1 4eq1 Saxs 4ax)

7 J884 Hz,RH, Ph H

4.12

12.73 (c, 1H;C(O)NHC(S)), 11.66 (C1H,-C(S)NHAr), 7.727 . 52 (Phi+2,368,2.132 . 10 ( &

H-1),1.040 . 70 ( o3, - HRH 2 3G B8 H

4.13

12. 88 -C(@NHCISH,1 1. 74 -CENHAN,AG47 . 75 ( d3;2 ,43H,5 ,A6r) ,FBOINHE

),2152 . 05 ( d3, -1)11HMQ0 .CHY (HA3, -2.4 2,30 &P r H

191



] GBH 59 )

1 2

4.14 12. 78 -G@NHC(SH,1 1. 6 3 -Q(MNHArL, H807 . 6 9 ( d3;2 ,4 6,, /Br, HSONH27
),3233. 12 (d3, -1L,P341, 6 Cp € d3H-58 Iy, 5 B3y Lcty 30 L)

5.1 12.58 -C@NHCISH),, 11. 5@S)NHNHC@QrH, 10. 7-G(S)NHRHC(@Q)}H, 3. 0]
CprH1), 2.06 {245, 21H,88CPEBLO3RH7 1 Cp 03,33%)H, Cpr 2

5.2 13. 64 -C@ONHCISH),, 12. 60 -Q@NHNH-)M, 1UH.,94 ( BHCO))f2.8421 16,9
2H,CpeH1),1.821. 66 ( &3, -51B5H4) Cpe

6.1 12.62 (EZGORHCSHH, 1,1. ZAS)NHMH-) ,1 HL 0. 7 3-HYNHC(OR),, I7TH278
Hz, 2H, Ph H3,5),6.996 . 8 5 ( d3,-2 ,34H,6 )P,h €H,6Ph), 2.1, . 023H, ( d3, -1)11110.88)
(&3, 4 H-2eq Ao[Be, 3aH

6.2 12.29 (¢, 1H;C(O)NHC(S)), 11.21 (c, 1H;C(S)NHNH-), 10.17 (c, 1H;HNNHC(O)-), 7.3%27 . 21 ( d3;
35,7166 . 90 ( d3,-2,4B%4.66RO( fH -CHPOPh), 3=38B. @S H,z,-1),2B42.17
( &3, 4 H-deq Togh2ut, 4, 2.021 . 80 (3, -3.2H) swbu H

6.3 12. 63 -C@ONHC(SH),, 11. AGS)\HNH-) 1H10. 81 -HNNHC(OJ,7.387H,23 (

Ph3,5),7.046 . 92 ( d9, 43,H6 ) ,P hH,OPN), 3.283 . 121H, ( o3, -1)11:041 .uSple (HHB

1 '5eq, 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax)

192



] cHS9 Y .

1 2

6.4 12.29( f, -COMNHC(SY) , 11 . 4@S)NHMH-) ,1 H1 0 . SHNNHC(Q)), 4337 . 27 ( o&g;
3,5), 6.982,48, 6)3,H, LCRAOFh)HR.55 . RMH, ( &3,-1),11.A31 . &Y K d3, -6¢,3
2eq 3eqp Doy Bax)y 1401 . 1 0 (1 OF, 2003k Saxs degy dox)

6.5 12.69 (EKONHCS)Y H, 11. 6GS)NHNH-) ,1 H1 0. 9 9-HUNHC(O¥),, 17HJ,4 717
Hz,2H,PhH2 , 6) , JZ7.2Hz, 2HPh B, 5) , JZ7.4Hz 1HIPhH ) , 3. 7-GH.SPH),
2181 . 96 ( d3, -1)1112G0 . 68r (HE, -2e4 %3 &p r H

6.6 12.51 ( EQQMNRC(SHY H, 11. 38 -C(SHRINHE),, 11H),. 2 7 -HNMHC(OJ), 7.407t36
(d5, 2 H2,6),P3R7 H29 ( d3,-3,5p H287 Ph9 H( d3,-4 )1,H, 3 .P8&@H.H(Pfin,) , 2 I8,.
g bu-1)2212. 10 ( &3, 4 Hp20 4P RO3IL . 79 (m, 328) swbu H

6.7 12.52 ( EC(ONHAC(SYL H, 1 11H5Q(S)NHfWH-) , 1 0. GHNNKAM)) 1 H7 J3 A7 He,
2H,PhH2, 6) , JZ7.BHE, 2{,BhB, 5) , 7. 204)(,d3, 3 .18@H,SEPHN3.4E2 H3 6
upel)R212. 10 ( 3 -522),1.86D.e4qQ ( M, -56H, 3 £ -3t %)

6.8 12.50 ({CONKMGSLH, 11. 4&S)NHNH-) ,1 H, 1. 1 O-HNNEC(O)y),, T H372Z7 Ht,

2H,PhH2, 6) , JF7.7H2,2H,BhF8 , 5) , JF7.41H9, 1, BhHI ) , 3. 8CH,SPhip2.552481
(B, 1HL), 1.82F. H7 ( o3-6eq Bedl3 5ol 66), 1391 . 09  ( d3,-2ax BobiSie 4t &) 1
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1 2

7.1 12. 40 {CONHASY) , ,11. 7-€S)N\HNH-) 1 H1 0, 8HNNHCKD)) ,1 H7 J9716 Ht, aH,
Ph-216), 7577 . 41 ( 3;3,435}2.16P.h0 5 ( d3,-1),11.B40 . 8®r ( k, - 242, 3eq )P T

7.2 12. 40 ( ECONHC(SYL H, 11 . 35-C(SInHNHf),, 1K, 8 8-HNNHC(O¥),, 17HI9
7.5Hz, 2H, Pk, 6), 7597 . 52 ( d3,-4)1,H,7IBMh77(4s ,Hz-3,28) , BIB8.¥H, 14,
gbu-1)HR372. 09 (m, 44 By 2.4) U |

7.3 12. 41 (ECONHC(SYL H, 1 1. 4GS)NHMWH-) ,1 H1 0. 8 6 -HINHC(O®),, 17H],975
Hz, 2H2, Ph) ) 7.53, (4, B3P PhO9HZL 1919861 . 6pe ( B, -58
ey Saxr Zaxs Beqy dey 3axr Je)

7.4 12. 47 -C@NHCESH,, 11. 3G(S)NHMH-) ,1 H1 0. S8HNNKG{Q)) 1 H7 J976 Hg, aH,
Ph-216),7577 . 42 ( &3,-3,3H4, PhYsH . §5HZ% $19,1.B91 . 6 44 ¥ 56,3
Beqp Segp 62x), 1481 . 17 ( d3,-2ax 3Bk Sax, 4 ) 1

7.5 12.64 (EKQNICSH H, 11. 91-C(SpHNHf), 1H, 3 8-HNNEHCOM), THS
7.6 Hz,-2BH7.53P.h34 ( &3-3,B8R217Ph0 B ( &, -3,557Hq 8O, 248 %),
1.751 . 6 2 ( O3eq 685 Hhg 40l6dy, 1@y

7.6 12. 46 -CMmM{HASH,, 11. 3@S)HKH-) ,1 HL 0. 6HNNKCGWQ)) 1 H7 JFP1 He, aH,

Ph-21, 6),J=7.8421 (Hiz,-3,5R22662 .P4n7 1( d&3,-1),1.B41 . 89 M d3,-6eq52 3q
Beq 6ax), 1.461 . 1 01 4(Hd3, -24x,YBax, 1C(CHs)3, Sax, dey o)
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1 2

7.7 12. 52 -C@NHCISH,, 11. ZAS)NHKHC(O)}H8.347 . 62 ( d3), 7.58 [, = HLH, Ar
H-6), 7.15 (tJ = 7.7 Hz, 1H, PR), 6.72 (dJ = 8.3 Hz, 1H, P¥B), 6.53 (tJ = 7.5 Hz, 1H, P¥5), 2.10 (p, J = 8.1
Hz, 1H-1),w0B0. 88 (m, 24H,3%,8pr H

7.8 12. 52 -C@mfHaESH,, 11. 3QAS)NHKHC(O)})H8.4L7 . 30 ( dkl-6, NHR ,, ArJ4767
Hz, 1H, ArH4 ) , 6J=B3Hz(1,ArH3) , 6J=F8Hz(I1E,ArH5) , 3J4 18 (&£ 9Hz
H-1),2372 . 09 ( 3, -def B 20, ) RO7L . 83 ( B, -32B) wbu H

7.9 12.53 -C@Mm{HaBH,, 11. 4AS)NHKHC(O)})H8.387 . 30 ( o3-6,NHR, ArJ4dH5
Hz, 1H,ArH4 ) , 6J=B3Hz ¥H,ArH3 ) , 6J=5.83Hz(1sl,ArH5),3.032. 93 ( o3, -1)1
1961 . 55 ( d3, -5:8 2, 5a B3y 4oy 3 o)

7.10 12. 62 -C@mfHaESH,, 11. 3&AS)NHKHC(O)})H8.187 . 30 ( o3-6, NH), ArJ4AH/
Hz, 1H, ArH4 ) , 6J=BBHZ #H,ArH3 ) , 6J=53HZ 1, ArH5) , 5J1=34G HZ, 2H-
NH.),2.602 . 46 ( d3,-1),1L.B21 . 6Y I d3,-6e4520F g HY0)11.5EL . 14 ( d3,-2a453K
Sax, deq, 4ax)

8.1 12. 47 -C@ONHCISH),, 11. 3OS)MHNH-) 1H10. 5BNNHG@Q)) 1H7. 73 ( dz

H-5) , 7J=3&Hz(1H,furyl H3),6.586 . 51 ( o, -40)H, 2f.u9r8y |(1)1.851 H6 O o
8P €-5ed 2o S 20, 1431 . 14 ( Beq 4 H-3ttdp)e 3
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1 2

8.2 12.20 ( ECfONHC(SYL H, 11 . 3QS)NHMH-) ,1 H1 0. 8 3-HKNNHC(Of),, 17H)83%8
Hz, 1H, 3B j d&=d&4H (94 ,Hz , -51)H, 71809z (4is iz , -4), BiQ12 Is9 § dF
gpel)H841. 60 ( d3, -Sedt 2, St P 1.421 . 15 ( O3, eq Hohl B dp e 3

8.3 12. 33 (E(ONHCSYL H, 11. 2Q&S)NHNWH-) ,1 H1 0. 3 2-HUNHC(Of),, 17HJ,321
Hz, 1H, furyl H3 ) , 6J=823 Hz M, furylH4 ) , 2. 5GH:),2H32 . #B, ( d3,-1),1.851.574
( ds, 5 Hbeq 2t $oqp Ty 6x), 1.421 . 1 4 ( 03,2003k Sax, 4y Vi) 1

8.4 12. 25 -C(@®NHCISH,, 11. 3(S)NHRMH-) ,1 H1 0 . ZHNNKGQ)) 1 H7 J2316 Hg, aH,
furyl H-3 ) ,  6J=538& HZ, #H, furyl H4), 2552 . 43 ( 3,-1),1B51 . B I o3, -64524 g
Seqp 6ax), 1.431 . 1 0 ( d3,-2ax3K Sax 48t Yid) 1

9.1 12. 27 -C@NHCESH,, 11. 8ES)HRHC(O})H,, 11 . 2NHNHC{)) ,1 H§ JF 32, 2H}
PyH2, 6) ,J=3.2 8H)Py(}5),2201. 96 ( o3, -1),LHZ0 . 6@ ( 3, 243k 20 )P T

9.2 12.29 -CE@NHCISH),, 11. 3-O(S)\HNHC(ArH, 11 . 2-KHNH®Q)) 1 HB8 .J% 5.0
Hz, 2H, PyrH2,6) , 7 .J880HzHH,Pyrk8, 5), 3= 48. € Sz ,-1),2BI2 . ®Bu (
d b u-4ed 2eq 20 4x), 2071 . 80 ( d3, -3.2H) wbu H

9.3 12.34 (ECONHCS)YL H, 11. 4Q(S)\HNHC(QFH, 11 . 2 1-NANHC(OJ),, 18HJ

=52Hz,2H,Pyrk2 , 6 ) , JZ#5.27H¥ 2d,IByrkB,5),3.062 . 94 ( d3, -1)11t951 .u5p5e (HR
1 '5eq1 2eq, 5ax, 2ax, 3eq, 4eq, 3ax, 4ax)
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9.4 12. 44 -C@NHCSH),, 11. 2-6(S)(HNHCQ)H, 10. 6-8HNH®{Q)) 1HB8 .JZ4.9
Hz,2H,PyrH2 , 6 ) , JZ4.BHx, 2d,®PyrB,5),2.091 . 94 ( d3, -3,5,57Hq 80/ 248, %),
1901 . 61 ( d3eq 64 Hhg 46l 16y

9.5 12.59 -C@ONHCISH),, 11. 66GS)HNHCQ)}H, 11 . 3-MHNHAGIQ)) 1HS8 .JZ29,
2H,PyH2 , 6) , J=84.9,@H, Pl #B8,5), 7.84 (dJ=4.9, 2H,Py 3 , 5) , J=77.1,6lH, Pi{ H4),
7 . 4 9=T1.8s2H, Ph B3, 5)

10.1 12.56 ( fj,HCBH, aA@LOY4NES)KHNHC(O)) , 8. 8 8C(SINHNHC(DH,, 6. 2
NH,),2.141 . 93 ( d3,-1)111820 . Tpir (HBE, 242,34 BPHC K [t , U -C(O)NH8(S)-
), 175.57 {C(O)NHC(S)), 156.41 (NKC(O)NHy) , 14 .27 (Cpr wl1), 9.57 (C

10.2 12.24 ( f),HCBH, A1LO)M(S)KHNHC@-H, 8. 6 IC(SINHNHC(OH,, 5. 9
NHy) , 3.J%3 8( %o Hz -1),2282. ¢ B u ( BB, 44 2,26, &N 2001 . 78 ( d3, -3
3ax)

10.3 13. 37 -C@ONHCISH),, 11. 5QS)HNHC(SHH, 10 . 4-G(S)NHHHC(SHH,, 7. 6
NHy) , 2 .J=825 &3Hz, 1H, CprH),1.020. 6 7 ( &3, 24 B3 &R PC H [, U:
C(O)NHC(S)), 175.23 {C(O)NHC(S)), 169.59 (NFC(S)NH,) , 14 . 311) ,( ®pre2s) ( Cpr

10.4 13. 12 -Q@NHCBH,, 11. 5S)NAMHC(SHH, 10 . S5CIS)NHRHC(SDH, 7. 6 4 ) (
3.11J=(Ba,4 Hz 1),2202. @D u( &, 4ef24 20 &)p1O5H . 6 9 ( &, -3e23),

11.1 7. 3U=78Hz,2H,Phi2, 6) , JZ7.8Hz, 2, ®°hB, 5) , JZ7.2Hr, 1H,$h H), 6.93 (c,

2H,NHy) , 4. 2 H,

3 €H>$F),
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1 2

11.2 8. 56=542H,PyH2, 6) ,J=5.22H PyHB,5), 6.97 (c, 2H, Nb

11.3 6.83 (c, 4H, NH)

11.4 712 (c,2H,NH) , 2 .JEB0KzZ1H,CprHl), 1130 . 74 ( &, 24F,. 2 BP T 1

11.5 7.00(c,2H,NH) , 3 .J6B.3KzC18,CbuH),2.362 . 28 ( O3, -4 M), ), 2Q0B2u. 16 (
200 4e), 1.971 . 83 (d3, -3.2H) Cbu H

11.6 6.97 (c, 2HNH,),3 . 2 5J(7®#lz, 1H,Cpe H),2.041 . 97 ( d3, 52 M), 1.68b e59 ( o3,
Sax, Zaxy 3eqp deqy - 4e)

11.7 6.96(c,2H,NH) , 2. 82 (-98.,9511 19,2 oy, -B,20,1.7%y. 618 ( d3,-3B5dd b)),
1491 . 11 (03,2003 Saxe 4t Vi) 1

13.1 12.43(c,1H, M) , 5. 4 DOCH,Jn3.592 H4 3 (Chbig,H1)12292 . 05 (Cd5,u-4edt Py 2ax, L),
2.051.48 (M, 2HC b u-3cq 3x)

13.2 12.75 Hjn, 1B27°06Ng1BH,H3, 5 Ph), B.78Hz, TH HI6 Phl, JHB7.6H3
2H,H2, 6 Ph), -BCH)9® .(6fB, (24b,,8.10H,H 191CE7 B ( d3,-6:428.,1.7Z
1.51 ( d3,-3gbdg , B2, 1501 . 4 4 ( WBax 54 4o 4 C

13.3 12.64 Hm, 1B3BBME,RH, H2, 6 Ph)J=79Hz32H,H3Is5 Ph)J=7.8Hzl1H,

H-4 Ph), 4-SOB),3( )6 J@ 8®Hz, 1H, Cpe H), 1.831 . 4 7
4eq, 3ax, 4ax)

(3, -5e8 2, Saxs o Iy
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1 2

13.4 12.72 Hfy, 1HATSMeRH, H2, 6 Ph)J=79Hz324,H3Is5 Ph)J=7.8Hz116,
H-4 Ph), 4-S@HY),2(.1,8 2859 8. DH H} 1.84CE7 B ( d3,-6e2d9,,1.72y. 614
2H, G5 1.651. 51 ( B,-60Pkd3ae5GN1481. 19 ( BegddH, Cy 4

13.5 11. 93 H)f§,. 410H )2 .24-BI=7.9, 8.6 Hz, 1H, CprH), 0960 . 8 0 ( 03,2 Boki20 3T P

14.1 12.28 (c, 1H, NH-), 10.19 (c, 1H, NH-) , 7 J3 B9 Hz,®H, H2,6 PhS) , 7 J3707 Hg, 8H, H3,5
PhS) , 7 J2T74 Hg, &H, H4 PhS), 3.76 (c, 2H, PhSiE>-)

14.2 13.24 ( zNH-)931(CHH ANM-), 7 JIFL9HzHLH H2, 6 Ph)J=7BHA IH, H4l
Ph), 7= 4%Hz, QHs H3,5 Ph)

14.3 9.14 (G1H, 4NH-) , 7 J636HzHH, furylH5) , 7J=BSHZ H, furylH3 ) , 6J=3.6 HZ
1H, furyl H-4)

14.4 9.31(c, 1H, 4NH-) , 8 J#$ 704 Hg, rH, H3,5 Py), 7.68 (I = 7.4 Hz, 2H, H2,6 Py)

15.1 7.48 (&, JIH, 5H PH78Hz ZH, 28 (6H,Ph) ,-CH), ® 03 & 79,2 6 Hz, 1H
CprH1),1301. 24 ( B, 24F.2&Pr

15.2 7.34 (#HT8HL,H6 Ar ) , J7.6HM4 1H, 5,Ar), 7.09 (c, 1HH-2 Ar), 7.01 (1,J= 7.6 Hz, 1H,

H-4 Ar ), 3-Ci22(H0I=r994,6Hz, 1H, CprHd) , 2 . 34§ 3),(1861 . 210, ( d3

1 '2eq, 3eq, 2ax, 3ax)
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1 2

15.3 7.46 (&, 2JH, 5H PHh7)8Hz, ZH, 7, (6H ,Ph) , -CHy), D 27 3 JF(8D EzHLH, Cpe
H-1),1.821 . 37 ( O, -5¢8 Zh, 5 B3y 4oy S ux

15.4 7. 5U=78Hz,2H,H3, 5 PhJs78Hz,2HBH2(,H,6 Ph) ,-CH), D 26 %579 &zt
1H,Cpe H1 ) , 2. 343 3),1831 . 12, ( &, -58 &y, 5ax B 38y 4l 3 4o

16.1 8. 23=(#H, 8 HZ64ANQCH,), 1.707 . 6 5 ( €5 4N CeH4, 11 3 7 JH575 Hg, AaH,
1-3.2f 4 &4 73447 (15, Hx2 jBH),73%7 . 32 (#%.,62RHg, H 2.J8.1,
4.5Hz, 1H, Cpr HL), 2.30 (¢, 3H;CH3), 1351 . 07 ( O3, -243FH,, 2 &P r 1

16.2 8. 0U=( A, 8 HZEAINQGCHL), 1.747 . 69 ( G54NRCeHs, 1 D, 7 JS5AHE, 2H,
1-354f igs, 738327 (8, HZ64[{2iH4) 1 2.X3=2B.1,49 biz, 1H, CprH), 2.39 (c,
3H,-CH3), 1371 . 21 ( B, 24 Fh 2 &P T 1

16.3 8. 1U=(#%, 8 HZ64NQCH,) ) 7 IF97 (&, HX54NQCeH) 1 7. 721 6.7.44
(Wz 7.7 HZ64CA4hy) ,1 78367 (1, HX54CReHs) , | 2 .J6B.1,4.5Hz, 1H, Cp
H-1),1.341 . 11 ( 3, 24F2&Pr 1

16.4 8. 05J=( H7,. 8 HZ64NRGH) | 7J907 (&, HZ54NRGQHs) | 7. 781 § M, 71

J= 7.7 HZ[ jIdds) ,\ 7IDLT7 (H,HRZZ[ ji k), 7R67 . 22 (46 2[2jH[,e)H
3.86(C,3H;[ Gdy) , 2.J68.1, 45Hz, 1H,Cpr), 1271 . 11 ( a3, 2434 2 3P
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1 2
16.5 8. 0U=(A, 8 HZ64NQCHs) 1 7 IJB67 (8, HEX54NQCeHs) 1 7. 7-81 6,7.55
7.51 (®52RHgs)y 7J897 (7%, Hk2[ jKH),, 17J307 (8, He2f jKH),
2 . 4 9J=80 biz, 1H, Cpe H), 2.30 (C, 3H;CHs), 1.941 . 6 8 ( O3, -5c8 Ay, 5w B 36y Ak 3 L)
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v OB dzd yw

w¥nf j Clsted fMddzsjLtso Oded s MY sdzkz €

" MY sz wyxng j € lgtedhds (
1 2
3.1 3725 (iny), 3176 (iny), 3008 (1 s 4), 1682 (s J, 1519 €h), 1145 €y 1), 722 € +)

3.2 3737 finy), 3128 iny), 3011 (as 4), 4681 (s 9, 1531 Cinn), 1163 € ), 733 6. 9

3.3 3717 Oy), 3175 ), 3012 a5 »), 1681 (1 9, 1536 €inn), 1149 (i ), 724 @ 9

3.4 3714 1), 3185 ny), 2914 a s »), 1687 (9, 1530 €inn), 1389 (scha, 1155 €y 1, 814 fics), 719 (1 1

3.5 3713 (iny), 3160 (ny), 3015 (a s u), 4677 (u 9, 1518 €nn), 1232 €y 1), 11610 9, 1120 (w9, 1066 (w », 885
(Nc.s), 738 @cr), 689

3.6 3743 finy), 3196 (), 3013 (as u), 4693 (s 9, 1536 €inn), 1452 ), 1161 @y 5, 11026, 5, 1030, 934, 811
(Ncs), 710 G 1

3.7 3747 finy), 3196 (ny), 2919 (a s 4), 1682 (s 9, 1610 (nn), 1224 @ 5, 1146 (. 9, 811 Ocs), 719 @: )

3.8 3233 finy), 3144 (), 3031 (2 s 4), 4659 (s 9, 1515 €inn), 1176 € 0, 742 € )

3.9 3744 (), 3169 (), 3031 (2 s u), 1688 (s 9, 1532 (n), 1162 (1), 736 € u), 694

3.10 3745 finy), 3152 iny), 3013 Q2 s ), 4680 (4 9, 1514 En), 1152 (i 1, 822 Ocs), 712 O u)

3.11 3744 (), 3255 iny), 3014 Qg s u), 1666 (s 9, 1530 Onn), 1397 Oschd, 1168 (s ), 745 €cH), 678

3.12 3746 (), 3189 (), 3019 (1 s u), 2693 G J, 1542 ¢h), 1452 c), 1169 (L 1), 1109 €, §, 1030, 934, 82h¢s), 719 €1, 1)
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] cHS9 Y .

1 2
3.13 [ 3757 finy), 3188 (iny), 3027 fla s o), 1698 (u 9, 1526 (i), 1452 fict), 1364 (o, 1145 @ 1), 855 (ic.s), 749 (on)
3.14 | 3777 (wy), 3160 (iny), 2939 (s u), 1687 (i 9, 1516 (n), 1155 (ki 1), 725 er)

3.15  |3784 ), 3147 (ny), 2948 (a s o), 1679 (u 9, 1517 (i), 1161 @ 1), 695

3.16 | 3771 (i), 3151 (iny), 2941 (la s u), 4680 (1w 9, 1513 (), 1159 @, 1), 695

3.17  |3752 i), 3148 (iny), 3019 (s «), 4676 (w 9, 1521 (i), 1159 (i 1), 822 fics), 714 (i u), 676

3.18 [ 3742 fwy), 3195 (iny), 3031 la s u), 1692 (1 9, 1520 (h), 1445 Ocr), 1359 G, 1145 @l 1), 848 (ic.o), 746

3.19  [3737 fy), 3163 (iny), 2951 (a s «), 1686 (1w 9, 1518 (i), 1149 @, 1), 685

3.20  [3713 ), 3160 (iny), 2950 (a s o), 1688 (1w 9, 1517 (nw), 1160 (1), 689

321 [ 3158 fy), 3031 (iny), 2915 (a s o), 1683 (w 9, 1531 (i), 1136 @ 1), 691

3.22 | 3756 (wy), 3161 (Iny), 2946 (ia s u), 2651 (4 9, 1513 Ghw), 1161 (ki 1), 818 (1c9), 730 (k)

3.23  [3189 fny), 2866 (las u), 1688 (s 9, 1529 (i), 1154 (h ), 728 (u w)

3.24  [3182 i), 2959 (a s u), 4676 Qu 9, 1514 (i), 1159 €k ), 823 fic.s), 719 O w)

3.25 [ 3744 i), 3195 (ny), 2934 (a s o), 1682 (w 9, 1537 (n), 1350 Oscrg, 1146 @y 1), 843 Qic.s), 744 (rn)

4.1 3772, 3679, 3012, 1874, 1685, 1579, 1483, 1321, 1181, 1065, 982, 858, 781, 673, 636

4.2 3888, 3693, 3186, 2924874, 1851, 1688, 1581, 1484, 1468, 1390, 1244, 1169, 1068, 928, 855, 758, 6!

642
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1 2

4.3 3887, 3746, 3718, 3632, 3013, 2686, 1851, 1688, 1641, 1580, 1532, 1470, 1419, 1391, 1307, 1281, 1]
1103, 1028, 942, 899, 88831, 812, 781, 709, 676, 660, 609

4.4 3660, 3632, 3591, 3473, 3006, 2858, 2624, 2117, 1974, 1690, 1679, 1658, 1641, 1630, 1599, 1547, 1}
1441, 1385, 1298, 1282, 1201, 1163, 1113, 1062, 926, 885, 789, 756, 675, 663, 617

4.5 3855, 3734, 3609, 301@813, 2532, 2310, 1681, 1606, 1590, 1525, 1452, 1416, 1392, 1298, 1250, 116;
1081, 1069, 1031, 1003, 942, 913, 877,817, 7197, 766, 744, 726, 696, 6/6, 666, 636, 619

4.6 3196, 3018, 1707, 1679, 1600, 1571, 1513, 1503, 1403, 1332, 1246, 1197110K7920, 879, 821, 775, 73
735,701, 677

4.7 3191, 3012, 1694, 1527, 1417, 1243, 1169, 1097, 937, 823, 763, 716, 673

4.8 3121, 3004, 2986, 1679, 1512, 1288, 1252, 1157, 860, 778, 742, 728, 694

4.9 3121, 3004, 2986, 1715, 1686, 1525, 14380, 1281, 1241, 1222, 1192, 1158, 1130, 1098, 1065, 949, 93]
755, 709, 674, 613

4.12 3590, 3415, 3121, 2966, 2799, 2482, 2372, 2044, 1722, 1709, 1690, 1677, 1641, 1630, 1589, 1512, 1.
1401, 1327, 1165, 1034, 927, 890, 859, 788, 765,®A18,640

4.13 3357, 3286, 3143, 3000, 1673, 1526, 1329, 1147, 767, /24, 687

4.14 3368, 3267, 3131, 3011, 1679, 1531, 1312, 1147, 787, 7124, 664

5.1 3193, 1683, 1651, 1391, 1138, 1102, 940, 882, 866, 818, 709, 676, 642

204



] cHS9 Y .
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6.1 1651, 1549, 1472, 1441, 1394, 1224, 1158, 1036, 936, 885, 836, 749, 668, 628
6.5 1680, 1643, 1436, 1386, 1213, 1156, 873, 738, 670

7.1 3230, 1627, 1519, 1455, 1290, 1217, 1155, 950, 912, 707, 670, 619

7.7 3155, 1652, 1515, 1390, 1158, 931, 668

9.1 2846, 1655, 1472, 1217, 1162, 1113, 944, 910, 870, 735, 674

9.5 1669, 1486, 1274, 1179, 756, 714, 668

10.1 3212, 1692, 1504, 1395, 1233, 1186, 1153, 1074, 1031, 945, 882, 763, 710, 668
10.3 3123, 1686, 1615, 1524, 1465, 1221, 1170, 1145, 943,/8483680, 639
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/{6««‘ ; \j «3ATBEPJDKYIO»
7.0, &;Kmp 3 HayKoBOi po6oTH

4/°. "ol BIBEHKOTO HAaIliOHAJILHOTO
{GHYHOTO YHIBEPCUTETY
</ 1) lanuna lanuubkoro
i l Hakoueunuii A. 1.
2021 p.

a. MCII

=t

1. HoBi noxizni 3amimeni nmkiaoankankapOOHIATIOCEYOBMHU(CEeMUKApOa3uau): CHHTE3,

GYHIIUAM, TOKCHYHICTD TeHIB Ta PICTPEryJII0K0Ya aKTUBHICTD.
(Ha3Ba MPOMO3HULIT s BIPOBAKEHHS)
2. 3anopi3bkuit JIepyKaBHUM MEIUYHUNA YHIBEPCHTET, M. 3anopixkks, np. MaskoBcbkoro 26.
AsTtopu: O.B. Xononusk, C.I. Kosanenko
(ycranoBa-po3pobHuk, anpeca I1.1.5. aBropis)

3. [Lxkepeno indopmauii: Antypenko L., Mever Fatuma. Kholodniak 0., Jiraskova Tereza,
Troianova A., Buhaiova VI., Cao Surui, Sadykova Zhanar, Kovalenko S.. Garbe Leif.
Steffens Karl. Novel acyl thiourea derivatives: synthesis, antifungal activity, gene toxicity,
drug-like screening and molecular docking. Archive Pharmazie, 2018: 1-14.
https://doi.org/10.1002/ardp.201800275: Kholodniak O.V., Kazunin M.S., Fatuma Meyer,
Kovalenko S.I., Steffens K.G. (2020). Novel N-cycloalkylcarbonyl-N’-arylthioureas:
Synthesis, Design. Antifungal Activity and Gene Toxicity. Chemistry and Biodiversity, 17,
€2000212. Kholodnyak 0O.V., Stavytskyi V.. Kovalenko S.I. (2021). Substituted
(cycloalkylcarbonylthioureido)aryl-(benzyl-)carboxylic(sulfonic) acids: synthesis,
antimicrobial and growth-regulating activity. Current issues in pharmacy and medicine:
science and practice, 14 (1), 4-11.

(Ha3Ba, piK BUI@HHS, BUXI/IHI JaHHI TOLIO)

4. PexkomeHI0BAHO BNPOBAJAMTH: [0 BHKODHCTaHHS Yy HAyKOBO-JIOCHi/IHIM Ta HaBYallbHii
poboti _kabenpu ¢apMmaneBTHYHOI, opradiyHoi i 6Gioopraniunoi Ximii JIbBIBCBKOIO
HAIlIOHAJTBHOTO MEJIMYHOTO YHiBepcuTeTy iM. Jlanuia [anuipkoro

(Ha3Ba 3akuazuy)

5. Tepmin BnpoBakennsi: 3 2018 p.
6. EdexTHBHICTL BIPOBA/ZKEHHS BiNOBIIHO IO KPUTEPIiB, 1110 BUKJIAJICH] B 1.3
3a gjaHuMHU

Po3pobHuKiB | Vcranosu, mo Buposamkye
CuHTe30BaHI HOBI 3aMillleHi IMKIOAIKaHKapOOHINTIOCeHOBHHU(ceMUKapOazuan), s SIKUX
JIOCITi/DKEHA IIPOTUTPHOKOBA aKTUBHICTh, FeHHA TOKCHYHICTH Ta PICTPEry/sSTOpHa aKTHBHICT.
BrpoBa/ukeHHsT NpENCTABICHUX pe3y/lbTaTiB B HaykoBy poboTy kadeapu J03BOIHTH
MiABHIIATH e(EeKTHBHICT POOIT MO CHPSIMOBAHOMY MOLIYKY O10JIOrYHO aKTHBHUX PEYOBUH 3
HAIpaBJIeHUM BHJOM aKTHBHOCTI. BripoBajpkeHHs pe3y/bTaTiB B HaB4YaibHy poOoTy Kadeapu
JIO3BOJIMTH ~ CTYAEHTAM  PO3LIMPHTH  KPYro3ip  BHKOPUCTAHHS  LIMKJIOAIKAHKApOOHIT
i30TioNiaHaTIB y peaxiiil HykJ1eo]iabHOro NpHeHAHHS.

7. 3ayBaxKeHHsl, IPONO3HLII: POJOBXKYBATH POOOTY MO BHBUEHHIO Oi0JIOriYHOT AKTHBHOCTI

CHHTE30BaHHX CIIOJIYK Ta po3pobili MeTo/iB iX XiMiuHOi MoaHbIKaLLiT.

[Toxa3uauku

BinnosizaabHuii 3a BIpoBauKeHHs:

3asiayBau kadenpu GpapMaleBTHIHOI, OpraHiyHoi i

Gioopraniunoi Ximil JIbBIBCHKOr0 HalliOHAIBHOIO MEAWYHOTO

yHiBepcutety imeni Jlanuna ["anunpkoro )
e~ Tlecux P.B

n.bapm.H., podecop 2 ecuk P.b.



1. JIuzamilieHi TiOCeYOBMHM Ta TioceMuKapOa3zuau — [epCrneKTUBHUN Kiiac

GYHTIUMIHUX areHTiB
(Ha3Ba MPOMO3MLIT U BMPOBAIIKEHHS)

2. 3anopizbKuii AepyKaBHUM MeIMYHUIA YHIBEPCHUTET, M. 3anopioks, np. MaskoBCbKoro 26.
Astopu: O.B. Xonoansk, C. I. Kopanenko

(ycranoBa-po3pobuuk, anpeca [1.1.6. aBTopis)

3. [xepesno indopmauii: Antypenko L.. Meyer Fatuma. Kholodnyak O., Jiraskova T..

Troianova A., Buhaiova V1., Cao Surui, Sadvkova Z.. Kovalenko S., Garbe L., Steffens K.
(2018). Novel acyl thiourea derivatives: synthesis, antifungal activity, gene toxicity, drug-
like screening and molecular docking. Arch Pharm Chem Life Sci. €1800275; Kholodniak
0.V., Kazunin M.S., Fatuma Meyer, Kovalenko S.I., Steffens K.G. (2020). Novel N-
cycloalkylcarbonyl-N'-arylthioureas: Synthesis, Design, Antifungal Activity and Gene

Toxicity. Chemistry and Biodiversity, 17, €2000212
(Ha3Ba, piK BUAAHHS, BUXIIHI JaHHI TOLIO)

4. PeKkOMeHJOBAHO BIIPOBAMTH: 0 BUKOPUCTAHHS Y HAYKOBO-JOCJi/IHIH Ta HaBya/bHId

po6oTi Kabempu GbizuuHOl, opraHiuHoi ximii Ta HeopraHiyHoi Ximii JIHiNpOBCHKOro

HalliOHAJIBHOTO YHiBepcuTety iM. Onecs ['oH4apa
(Ha3Ba 3aknagy)

5. Tepmiun BnpoBaxkenns: 3 2021 p.
6. EdexTHBHICTH BIPOBAIKEHHs BiAMOBIJHO 10 KPUTEPIiB, 10 BUKJIa/EH B 1.3

3a jaHuMH

[TokasHUKKH :
Po3poOHHUKIB | VYcTaHOBH, 1O BIIPOBAIKYE

PospoGnena Ta peani3oBaHa crpareris mnouryKy (yHriUMAHMX areHTiB cepej
JM3aMilleHMX TIOCEYOBUH Ta TioceMUKapOasuliB 3 LMKJI0AIKAHKapOOKCHUIBHMM (parMeHTOM,
sKa BKJIIOYANa pesynbTaT in silico, in vitro, in vivo ekcniepumentis Ta SAR-anamisy.
BrpoBa/ukeHHs MPE/CTABIEHHX PE3y/bTaTiB B HAYKOBY Ta HABUAIbHO-METOJMYHY POOOTY
kadenpyu MiABMIMTG e(PEKTUBHICTb MOLIYKY HOBUX Oi0aKTWBHMX CMOJYK. BripoBa/pkeHH:
pe3yJIbTaTiB y HABYAIbHY poGOTY J03BOIMTH MOKPALIMTH CTY/IEHTAM PO3YMIHHS B3a€MO3B A3KY

«ximivyna 6ynoBa-pyHriunaHa Jis» AMOBIpHHUX Gi0JIOTYHO aKTHBHUX CTIOJNYK.

7. 3ayBaskeHHsi, IPONO3MIi: NPOJOBXKYBATH POGOTY MO BUBYEHHIO GiONOTiYHOT AKTMBHOCTI
CHHTE30BaHHX CTIONYK Ta po3polLi MeTO/IB iX XiMiyHOT MoHdiKkallil,
BianosiganbHHUi 32 BIPOBAMXKEHHS !

3aBinyBay kadeapu GizuyHOT, OpraHiuHoT

Ximii Ta HeopraHiyHoOT XiMiT,
K.X.H., IOLIEHT Creup H.B.
1;/
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«3ATBEPDKYIO»
HayKOBO-I1€/1aroriyHoi poboTu
LIEBTUYHQIO YHIBEPCUTETY
Inna BraguMuposa

5 2021p.

*

AKT BITPOBAIVKEHHS

1. Jlu3aiiH. CHHTE3 i IPOTHCY/IOMHA AKTHBHICTh HOBUX JHAIIITIOCEMiKapOasuiB.
(Ha3Ba NPONO3MLIT /UIS BIPOBAKEHHS)

2. 3anopi3pKuii IepKaBHAN MEAMUHUI YHIBEPCUTET, M. 3anopixoKst, p. MaskoBebkoro 26.

AsTtopu: O.B. Xonoausik. C.1. Kosanenko
(ycraHoBa-po3pobHuk, aapeca [1.1.5. aBTopis)

3. [kepeno indopmanii: Kholodniak O.V., Stavytskyi V.V.. Kazunin M.S.. Bukhtiayrova
N.V.. Berest G.G.. Belenichev LF.. S.I. Kovalenko. Design. synthesis and anticonvulsant

activity of new diacylthiosemicarbazides, Biopolym. Cell. 2021; Kholodniak O., Kovalenko
S.. Belenichev 1. Design. synthesis and anticonvulsant activity cycloalkylcqrbonyl
thiosemicarbazides derivatives. International E-conference «Contemporary pharmacy:

issues. challenges and expectations!» (23.10.2020). Lithuania, Kaunas, 2020, C.52. ISBN
978-9955-15-669-7.

(Ha3Ba, ik BUAAHHS, BUXI/IHI JaHHI TOLLO)
4. PexoMeHI0BAHO BIPOBAIMTH: JO BUKOPHCTAHHS V HAYKOBO-JOCiAHIH Ta HABYAILHIM
pobori _ kabeapu  dapmanesruunoi  ximii  HamjonaieHoro  dapmaieBTHUYHOrO
VHIBEPCHTETY

(Ha3Ba 3aknany)

5. Tepmin BupoBakenns: 3 2021 p.
6. EdexTuBHiCTL BIPOBAKEHHS BIUITOBIHO 10 KpUTEPIiB, 1110 BUKIAAEH] B 1.3
3a JaHuMH
[Mokazuuku . i
Po3pobuukis | Ycranosu. mo BITPOBAJIKYE

ITpoBeneno HIePBUHHUI CKPHHIr Ha NPOTHUCYIOMHY aKTHBHICTb HOBHX
AlanuarioceMikapObasHIiB 3 MUKIOATKAHKAPOOKCHILHUM (DPArMEHTOM. 0BIrOBOPEHO B3aEMO-
3B 430K «CTPYKTYpa-aKTHBHICTh». BpoBa keHHs JaHUX Pe3ysibTaTiB 03BOIHTD ITi{BHIIHTH
epekTHBHICTL  POBIT 1O  CTBOPEHHIO MPOTHCYJIOMHMX TIpenapatis. BrpoBaIkeHHs
[PE/ICTABICHUX PE3y/IbTaTiB B HaBYAIbHY poOOTY Kadeapy A03BOJUTH MOIIUOUTL 3HAHHS
CTYZIEHTIB y rajly3i po3poOku iHHOBaNiiiHUX Gl0AKTHBHMX MOIEKYI] 3 HATIPABICHAM BHJIOM
AKTHBHOCTI.

7. 3aypameHHsl, NPONO3MIIL: [IPOJOBKYBATH POOOTY MO BUBYEHHIO Gi0JIOrYHOT aKTHBHOCTI
CHHTE30BAHUX CIOJIYK Ta po3podili METOAIB 1X XiMidHOT Mo uiKartii.

PosrisinyTo Ha 3acinanti kadeapu papmaneBTHUHOT XiMiT

ITporokos Ne 14 Bix 12 ksithst 2021 p.

BianoBizajbHuii 3a BipoBaukenns:

3aBinyBauka kadeapu papmManeBTHYHOT XiMii, ,%/
J.bapm.H., mpodecop . o Bikropist ['eoprisiHit
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