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ANOTUCI JA

AspartilproteUgu inhibitor Ki n@sar Uc
z i n UQvraid&br. Ehem Ozola V. Promocijas darb&35lappuses85at t Ul i
18tabulas]115| i t er at dpielksmi.laatovi egu val odU.

PUt gjuma ietvarosdami mlins spkelpdtUtdio mn
pl azmepsodona | | iohibitorp Nepepima @ mid mlBhibitos\ik u
izstrUde ietver tetrahidroizohinol on.

kaazolua vasi nUjamgstrimoddi t oro aktivit Ot
uzrUOddariazoda atvx3tnUpami a Seviakstinl

aktivitUtes |likumsakarobu izpUte ar
aminofunkci ems 8i zveirdoniémhretpsekpite or i
inhibitoro aktivitUti wuz PSimntldz litna F
peptidomi mUti sko i nhi bitoru, Kuru s
fragmentsHi dr ok si et i | amoptan a,Uta@m sfedijgldgzenani  t
un amoda grupas aizvietot UOj us. Savi

inhibitorUs aktivitUtes vUrtdobas uz
i nfiasidg unu utnesstplUj a i 1Bhn tb dhidtbkBidtéan o X a
atvasinUjumi ir s edaeskptagwvii |aptrtoiteecUzb U ki

At s| Ug WIArLdIiRI J A, POMIZMEKATEPSQBS D
TRIAZOLS, TETRAHIDROI ZOHI NOLOQONI KSI| EAIDR®™ON
ATVASI NuUJ UMI



ABSTRACT

Design and synthesis of aspartic proteasahibitors as antimalarial
agents Ki nUna L., supervisor Dr .235 pdges,m. 0Oz
85figures,18tables,115literature referenced, appendices. In Latvian.

A series of on-peptidomimetic and peptidomimetic inhibitors of plasmepsin
Il and plasmepsin IMvere designed and synthesizeDevelopment of non
peptidomimetic inhibitors have been focused on thesynthesis of
tetrahydroisoquinoline and azolkerivatives 1,2,3Triazole based inhibitors
showed the highest plasmepsin Il inhibit@ctivity in the azole serieResearch
of structureactivity relationship of 1,2,3triazole derivatives with various
substituents in biarylinit, phenyl ring and aminfunction were made. The
designed noipeptidomimetic inhibitors show inhibitory activitytoward
plasmepsin Il and plasmepsin IV at micromolar leiidroxyethylamine based
peptidomimetic inhibitorsveresynthesizedOptimizationof hydroxyethylamine
based inhibitors was performed by inducing substituents at phenyl ring and
amide functionlnhibition capacity ofparasite growth in vitro and plasmepsin X
inhibition activity was determined for the most active compounds.
Hydroxyethylamine based inhibitodisplay selectiity againsthuman aspartic
protease cathepsin D.

Keywords: MALARIA, PLASMEPSINS, CATHEPSIN D, 12,3
TRIAZOLE, TETRAHYDROISOQUINOLINE, HYDROXYETHYLAMINE
DERIVATIVES.
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IEVADS

Mal Uf tj ad zlhyHtbama i nf ekcij asAnophelasmo b a
mos kot u PlEsmadiimknowiesi Plasmodiumvivax, Plasmodium
ovale Plasmodium malariae un Plasmodium falciparum (P. falciparum
parazot i s.k20. gavdi & fagipaAim p ar izt ai9g g4 a 9
mal Urijas gadojunmsi rt fartizkoatss rpeagri ovnils b 0 s
mi nUt aj OUm p H]r2a0z167t. uikgsa@gWmt r Ot i 219 mi |
inficUgamUsnagakojuem 435 Tai k s2Be®@it Ubi j
(61%) ngad$jan mi ewzibI@mikuriirj aunUki par 5
Pasaules Vesel $baast ikiphaj aechinicald strat¢gp for

malaria 20162030® i e tirvizaizgojsu s i mUr g i |l 0dz 2030
mal Urijas izraisotoparnddv% s algdaddzdanulniuu m
2015.gaduf1]

Mal OUrijas infekcijas posesikpasaulesopy p ak N
| Ocii pfasi kas, VidUj o Austrumu, Dienvi c
Centr Ul amerikas, Kar §b 1] ssparl (g kuan0 vGk est no
ar augstu saslimganasez @lmedti U mak dm o mias

samazi nd gpaadrU.1 Sasl|l ichgadaUsar mmadatUr o $ u
i r  @ardepuna nabadzdbas s . @2K[B]enfkkcimsmiskanir

pak Nauti ne tikai minUto r ergljolhmu piaesdazu
val st o m. p rDaiketmgskli pret visUm paglaik
grupUm ir izveidojuglmddd Arteeimissiemd n @

prepdApPpaigl ai kogire veifeekt Qvi e rezistent
| 9dzekNi, un tos sekamdtgmipmatmnmal Kkroinjb
t omUr ir ziscenOes Urgadojaand pret go0s

medikamentienf5]

o~
Artesunats 1 Artemeters 2 Arteéteris 3 Dihidroartemisinins 4
Lainoo Ur stu draudus, ka mal Urija nUkotntC
saslimganu 1|iel ai daNaiki pl amBpasci eda

rezistences Br @dviss npree@malsUd idjdzek Nus
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Gan ci |l vUKlaganoPr épkipaiummar az ¢t Uaspaatit r o d
protetlaemakol ogi ski nNozomjpagwai eemod oo o
katal 0ti skUs dar bob asampednsCaniitsenss ¢gpgeepltq
divas enzoma katal gti s UL ocdeznk & ainithsskpa
praksU veeksméygi wairUki asparti-1 pro-
proteUzes inhibitori H1 Vors Ohipesténligsa n a
Or st [BpGineipi emUri r Uda, tiktwae i &ksprargtisi |i
kO zONvijaunwpreprUdtgu r & o gndlPa faleigarump ar az g t
aspartii pl azend@ulolN, HAP, V, IX, X) terapeitiskais

potenci Uls mal Urijas UrstUganai jopr ¢

Promocijas darbamUr §ripd a z me pus @ In @ z rhd\p ishjbitoru
i zstmmaldlg i j as UrstUganai

Darba mUrga 0sterdevgnanai i zvirzoti ¢
1) s ntezUt tetwahi darzooilzohsabubagu
rindas -aktuktiBaes | i kumsakar gb

2) notei kt ieglto savienojobms iurzhiF

1. Noskaidrot optimUlos far ma
nepieciegami aktivitUtes nodr o¢

3) uzlabotpept i do miimdrt o kskidertai glmaemmotnua s a
inhibitorus el ekti vitUti attiecdobU pr

unveik st r-aaktilviatsUtes | i kumsakar 9

4) ekt gvUkaji em saviPe flatipaumipeam a n @ t
augganas i nhindUgsedgdus usuntdjsp 0j u

inhi bUt plazmepsonu X.

Promocijas darbaz i n Ut ni s k Un prroaawkitti BGtkel fatdaz @ me
jietvaros i di zai nUOti un sintezUti jauni
(izoksazola, pirola, triazola, imidazola) tnet r ahi dr oi zohi nol
plazmepsgna Tikaishnbiezd®dti. pepti domi
atvasi nUjludnie maromodiag zvi et oti em amddi
aktivitUtes |likumsakarobu anal 0z-e NCUC
kabatu telpiskos izmUrus un tU0dUj Od
SintezUtie hidroksieti |larmps aa kattivwaisti Gt
pret PIm IV n@®mdmwcCatbsE| eemendt Utes f
sasniedzot 50. Akt QR. Bakcipseump arva 2;tog u el
inficUtUOs sarkanajUs asins ¢ginUs n
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hidroks i et i | amona atvasinUjumi spUj inhib
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1.LI TERATT RAS APSKATS

1.1. Mal Ur i j a P fpcwansnd@toar es ci k| s

Mal Urijas parazota dzoves cikls ir s
f Uz (@mmatt.). Ir divit Ghlveniecikliici k1 s, kas nor,us ci l
cikls, kas norisAnophelesnos k 6t 0. Ci Il vUka organi smU
posms ti ek iedal gts aknu j eb preer.

p o s [91([10]

3 =
C“'~: . Merozaits a

> —a

Sizonts || 103, ' 4+ » Sarkan3 asinsiina

S
AL PP )

\-‘" Sizonts €518

2 N

Sprozoitsinficé hzapatocitu sl
Makroga- (- <) Mikroga- 6
1 Sporczoits) L9ps metocts ¢  @n metocits
I Cilveks *
; FEA g
PN Moskits - -
.4\ Ziaota e o
g ‘ Siecalu 8! 2 A
K
E’ 3 deledzen) V& > Ookinete' A\ unga

X siena
.0’/°IOIol g

M g Oocista

1l attMal Urijas paksg22o0ta dzoves

PUc cil vUka i nf)i crl0gralhklsc islpwl koaz oadstii n g(r
aknUs, kur tie?2i nfGoc Up shioippnajttoacoivteuss c(i
posmusaucpaa k nu pAlmid®i.doj ugi 8s imefriocBos ar
asins g&) me&kmnuaggusi e iziet apNa posmu, t
posmu(5)[9], kU rezultUtU notiek merozogtu
asinsrites sistUmU u(eritriorcfitpoSng)®&se gBs
posma cilvUkamspambbdlds ki mpasedmdei¢ dr ud
inficUtU organi sma [plajrAsinsg I GHoesgj i a smepraol zio
att ost Us unpnakro graarkert @ €)o.t i @anmegt oc g tdas konc
kapilUr ,ausn rei zU ar ci | v Uk Anophedesmosri gt iUe ( t

MoskotU vori ggie gametocotii veido gam
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veidojot zigotas, B)a.s @dsg ao d knilmse tpeas
kuAga wvidggdaNo kuAga <9 Bejuotinsk@s dao:
rezul t Ut U veiudmijarsU spodrmeokhdti glodine k a |
moskots vaP.faciparubfka i a[f]d w9 t

S imdgbas si mpt omi vi sbi e J@lKsNiar o ga i
medi kamenta izstrUde, kas [1ln[h2]Asist u g

posma | ai kU notiek merozodtu pavairo
|l iels bargbas vielu daudzums, talu
am nos kke/ioeos Hemogl obdona katabolisma r ¢
parazgots izmanto kU barogobu. Hemogl ot
dagUdu protevopbaimé&ps @miyambl arhecti goplad mruc
falci | i z 0 nal2lat)®L 122 n U (
Aktivesana
M _ (proplazmepsina
) PLAZMEPSINI L 11, IV.un HAP  \onvertaze) PROPLAZMEPSINI
HEMS —<~—— FALCIPAINI <~ (I, IVun HAP)
| (-1.-2.-2", un -3)
MAZI PEPTIDI
Agregacija
FALCILIZINS
DPAP1
HEMOZOINS 4

MAZAKI PEPTIDI| —————— AMINOSKABES
AMINOPEPTIDAZES

(parazita citoplazma)

l2.atHemog!l pbota®l gze

Hemogl obona noUrddoganas | ai kU rodas

hema dnu [K& (Bl 4R Jispdaoldutkt udeAraga perc
par azPfaldpamump ar azdtzamridd&ij i eal i zUganas
Hemogl obdna n o Uspedfigks katabolisks praceasa z § & @ i

procesa ksoNimajnatuo ttijlZk U z UONu mUr §i

1.2.P. falciparump ar azQ0t a aspaptazimepsDalzes

Pl azmepsogni i ri feag prearktoil lomr stke Uzneosz o m
klase, kiruvi eno kopdgs katal 0ti skUs dar b
amodsaite®sagiofjdiagac kmaaial 0t i skUO centr

gUudgsr zinUmi 10 gUni, Fkfalcparkmopdal azHp
genomU (RIVm IV,, IVII,, VI, VIIl, 11X,
(histoaspart ialtprl ott dtilstikeha dssiPeansaa tkur hi s
LOodz gim |l aikam nav p r epcsodznia nloosnkaa i
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met abol i amUzi ntUalsy ka Plm |, leldal U¥,
eritrocot sasvkuakjOG ts tPd dni jMA,, s Vé K s awenrsiktar] dc

stadinj o funkcijas pardota organi smU
Visva r Uk pUtogtie Tie Pimdh| Usl hemodIVob
parazot aPlvmaklu,ol l0ls,, | Vi7a% &HmAiPn awsk Wjau 6:

| 9dzobu, tOdUj Odnhiimhti bv apsirndusu 5 vO sdprdl an
Akt dvaj U cent ro) sPelknv elnic eusz rl (bddar BB ar F
un 39 % ar HAP. Ar9 cilvUka karntegprsidgnmU
(Cat D), katepsgns E, reemQ rksatwem sperss D
35% ami noskUbj u soevcadjblasc dntdrzl® bu) iakt v
i zstr UdU0j opgl aizmteiptsiotnar uiism h i jb0lgearm av Ur U

pr ob.[9Uma

Grenmonjas vakuol as pNMaik me psngirgpdskaidrta Bt i u
to lomaP.falciparump ar azgta .dagdgwes zONkI lnUr gu d
svardggi arpdlaimépestd) nus vt uktXl ruup aukha zma zAc
dzoveZiaiOms(). ka gie plazmepsdni neatr
unt UdiUj Wepi edal Us he[@pgl obona proteol §:
PmVirendopl azmati skU tokla proteUze,

atikumiem[14J un pUc sekvences avaasipralk i | pdopi
BACE (bsekr g15]0ztec) i nfpalagaptlas i zdDHd Wo giarn
nepieciegams izvadgt protednuesridawrcgp

citoplazmy izmantop t protegna e k siog t @ r arteeh@mii
remodalf UcUto erit.rkdedtOk OurdatNE@ ypiros mmer
izvadoganadt anov afjkairod a s , satur ami not
(PlasmodiunEXport Elementp i ecu ami nos R¥IbYQ/EADri ag men
ar gixd ersdlnst dgnidumtsa mpansgkdrbaey o n Pk thb & at p
gosope@nus ar uREXYEWLteotl §va skos sakgspor
parazQgta vaku[bli[a8Plum \Wriintre®cdt gggs par

izdzogvoganai, tUdUN [M4r kalpot kU | ab:
Mal Ur i j aB.fapipaurad Ddwaes ci kla asins po:
ciklus ar merozpt u pavairoganos, to atbrovoga
asinsgi nu inficUganu. Lai p asrt dédgmedsso s p Ut

eritrocota uglmukOntbtlHgamsa.nsSekoj ogLu
norise Nauj merodo@tarkaiszkNletk nami ei iUt
s u bt i1l(SUB1) eksocitozjl9]PI m X gal venU biol ogi sk
protoo | gtaikg k a UPdma | X n e iegressmkomle rp a rraozcdtt aa
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ir bl tiska ¢iorzw meé nfRiBd @Gaml. kBb, i nt
pl azmepsonus | X ugr &mqgamakt @imd)Pline p H4G
'l un Pl m Jtigk) ,blioegsUpt(hj apmasr az ot a repl i k
Xir svarogi parwantlali pdizd@yabre mbr

Plazm@s ¢ n(li 1l, IV, V un HAP), kuriem ir pieejam kr i st Ul
rentgendifraktometrijas datuzr Uda augst u s (LB atk (A).r Ul o
VienogU bl tstapkhidth irpt g § ime pphpiidus p ivr ONu ko
Ctermi nUl ajl®@a mMiomInkKIObj u at | iNk emuns nd4 te
d o mUmiOU0 n &.3. &itg®)).[23]

Flexible loop B C
(S (<

13.attPl azmeps dnu slterutkv 8 ir dup weiBvins vils otra salikti
Plm I, PIm Il un PImiPVm3DI bkt 8DkitPinVuk &ttt
3D str@¥itlira

Pl azme(@dloW,uV un HAP) st ruktlra sastUv n
regi odvieretrap ol ogi sMK-iunCHtérdizrgjigmdeormUni € m (
unr o ABlatt)un6-bl ok gofume, kas savieno §gos d
13.att) Enzoma akt oONeUhCk abmt a Uk b rrdadsBwniue |
un satur divus aspartilatlikumus (Asp34 un Asp214 PIm Il), protonu donoru un
akceptoru, krivei do katal ogti sko <cil pvienspe pt 0
katal 0ti skaji emplasprerptsidlndlr! dizkdiotsi@eHm P )
histild@h@) (. Lodzogi kU cld,pPpmaamems §
(LILIV,VunHAP)N-t er mi nUl ai s do midaipinstarnt wkt lvii
ko sauc par vDPPlseé®&5 cpl puonielhisyewas | |
perpendi kul Ori kat daBatt)i sk@r satia cd il Ipma s
(Ct er mi nUl aaptddast dinUnvW)ena -kupadgal plss
(Gly291-Pr 0297 pl agmaRgtds0Ods | yegions ir
gremoganaspl aakieplug n es p Ujas madarbojas ar
hemogl obgna virsmas ,bhirdr ofaobaijri e mi tai
hemogl obona noUr d@§dnag Uk adramdk omsls mslbll
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rentges t rukt T ru ir wkrdeiabmmasai ko(ifr @ttOmUc i j
(A)).[23]

14.attPl azmepsdona |1 strAkddgldas3DPlam tIUl oy Wi

fleksiblUs cilpas ihogivddrmOckpaso¢tm@ikans

atvUrtU kontwlraddmépgsadna Bl | struktiras | er

krUsojumu apni pro8tkdddbed, kas assapdrotpialmmarso tpal
[23]

lr publicUti plasmepsdona | [[26]k27] st Ul ;
kurosredzams, kianhibitorsi r s aarastt W{ rete s @ ma o u (i atti |
(A). Tasno z pka¥ Ur slpad rc samUr U Kk Lasit 0@ges m egii
Odpagdbu i zmantot ujaupuUcs é leekhtigbd st oe fue ldti &
un izt r UdB8ankttigfviUa G ennotsrkal b | wri ir sastbpanki u mi
visUs plazmepBmnul WV)zbéeormlsy (sastopan
organi sma asparti(loatoB)ePdiUs] (Caika ez u | E
identificUtas ¢ &ywl7,iVAS, Thalof, beol®kelPd2 s
Gl n275 un Thr 2%8A( nawmePBllhe elplayn s a gid m a mi
Val105 un Thr108 atrodasv Ur st a k ab at B sadabojashutmU,  k
nepept d o mi o Urhibiterk f unkci onUl aj Ukmas g rpuipedsmai s
pl azmepsgonam atvUr.23,j280l vOrsta konf or ml

1.3.Ci | v (pkaar ta sl [krad tegD3 e s

Aspartilprote@Uezebvldkaodagani smU. Ci l
gUni, kas kodUi kaastpeaprstginlsp rDo,t eklazteesps g n's
BACE2,pepsQdns, ga<Ktartieps@ms3 4B eanminmemws k Ub j
[29)gadl g zosomUl s enzdms, kas sas[i5p pams
Sal gdzinot PIm Il struktlrdau ast rcirK tviUrkG
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noskaidrots, ka Cat D strB®tlast®lIriOd0
sel ekt gepsgmu azmhi bitorus, svar ogi [
pret kapl¥psonu D.

Sal gdzinot P | knr i IstentgénifrakitGnaetrijas Dlatug31]

(L5. att. A, B), ir noskaidrots, k&Im Il un Cat D st u k t |1 ¢r dazsi@ngentiar
vUadlgga kt 0 v a und-l o & Kopums

15 attAi Cat D 3D [29];B'|'quItnﬁrIaI un Cat D 3D s
sal 90dzi nUjPlmmgils ( Qaa DY 23]

TomUr ir novUroj amas ksuasm@bthytisssblap d ss kraesg
kas ir eikariotisko aspart i[32poatdtue Ugu
rendna fl ekstirbfilshkais| pssogasurprol ogna
struktimdl wianat lpi kums ir aizviet,ots
un tUs konfor m@c¢idjoa aitw Ur O& u Cemas Ot g
cilpas gala atlikums ir Gly79, bet Pim [l tasir Valf8i es ai st es Vi €
pusU kat Me3dPbetg | B zime p kep29D Pz hepsona | |
un Leu292 pUris ir mamed0 eat tliieedd0k® @
t UdUj Odi hiodiofvab iUt Un H RRIPRA i nDi bnhi b
cilvUka orgatni menUUIlkamesh zlikdiatisogsst 0 bas t
redzes zudums, epilepsif@3] unUr st U g asnalhsa 4l irari Gkth)i t or a e
koncet r Ua s ij[tBD s
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14AspartilproteUgu katal gtiskais da

AspartilproteUgu katal 0t i s jotaizooopu me h U
iezomUganas, teorUtisko aprUginu un r
gan dagi aspekti kuzSkht gitayy, nloas k palhmad i |
me h Un iSsematisksas par t i k ariskdisediag b meh B nirs ms
par bBot at t Wil Us pepsdnu un retrovorus

katal 0tiska Tdens molekula, kas ar 1d
aktogvUs kabat asAsp3dpnaspRli4!| at | i kumi em
Asp34 Asp214 Asp34 Asp214

Ho -

o%\o_’\ '/ lé/go - . 0%\0\ HO™ S0

H o o
N N
Phe33 ~ Phe33 N
W Leu34»nnnnn MAnnARAAn Y Leu34
o] o]
HZO/{

Asp34 Asp214 Asp34 Asp214
- — ~
[ofgiNe) [ogie] 0~ o H-0" ~o

Phe33 NH, Phe33\_ N
Leu34 _ “Leu34
COOH §<0H

Tetraedriskais starpprodukts

16.attAspartil proteUgu kmahBhiBsmskais dar

AktivUt O Tdens mol ekul a veiPwe33beudd| eof ¢
amoda karbonil gr up a starpprodakiugli rdsmjba ti kt etUr
amdna pr oveidopttliysp ®pt 0dus un regener Ujo
katal ot i@REj 0 cikl 0.

15MI sdi enUs i zmantotie medi kament

Pasaules Vesel gbas organi zntcuisj amag olorri
Ur st Ug arealii kwme4tus profilaktiskai Urs
Ur st Ugankaat & geodrail jaU s4:

1)hi nol gna at vosohdmGjChlariquing, amodi&d n s

(Amodiaquing h iQuigin®d s meffchd n Meflogquing, primahg n s
(Primaquing, piperdd n ®iperaquing . Gi e medi kament i
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paraz0ta gremoganas vakuol Us un v

novUrgot tU izkristalizUganos par:

hUma polimerizUganUs,a kuazsk ri (zgraani ossa |
2)anti fpi Ut me Pyaimedhansing/(s ul f a dBukaslaximgs  (

atovakvons Atovaquong / proguanils Proguanil) . Fol Utu an

iedarbojas uz parazdota dihidrofolU
Yartemi sona iat asratsd s UAjtEmInEtd, drtemeters

(Artemethey di hi dr oBRiydreamemisinion © nmmelekul@s

endoperoksgda tiltiAg sadar boj as
i zveido skUbekNa radi kUNus. Gie r
proteoniem, isidUsaju, ppbdpUpemdkop
i nhi bU pr oktUe grrewg astiantxdisi ,ai zi et boj (
4) antibiotikasi t et raci kIl ¢ ns, doksici kligns,

i edarbojas uz parazQtB5 mitohondri|j
Gobrod vi sefcepkbtagsyv UkdiMuattkesit nament u kon
| i et dgattya k(as visbiegUk ietver atfitemi
2,3, 4un | ume Ltumefantrirg 8, meflhd n6upiperdd n7yamodidd n u
5,sulfa d o k 0@mpu r i me%kdmdrau t ner[B6g BIlk ament u

‘ Partnermedikamenti ‘

‘ Artemisinina atvasinajumi

HN
= L J X N/\
) N LN
HN X = BN
_ \
N~ "CF3 _N
OH CF, &
Artesunats 1 Artemeters 2 Amodiahins 5 Meflohins 6 Piperahins 7
N
s~ N on N HoN
Vo
Cl O‘O cl SN + ‘5// o~
LA TN
\ HoN" N7 NH, J
O ~~F
Cl
Arteéteris 3 Dihidroartemisinins 4 Lumefantrins 8 Pirimetamins 9 Sulfadoksins 10

17.attPagl ai k i zmantot Us medi k alhrest g7k manib i

Medi kamentu kgmbantai Uni ) ast &dr st Uga

rezi stences veidoganUs. Artemi s9gna
P.falciparumr ezi st ences formUmus Vatsypasaigrolj
artemeteru2, art dsumn tatruB €élU.ate)f2j Gi e daNUj i s

atvasinUjumi parazotU tiidd ki mlrow@rt s tmi
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Medi kamentu kombinUciju lietoganai ir
medi kamentiarUresri BiHamwm Uef ekt vi i znodoci
(t0O darbobas puslaiks ir < 1 h), bet |
i znocina atlikugos pad37a2@t ksU ialrg @Ekrd s
atvasinUjumu darbdobas pusldairkesziist emae
medi kamentu veidojas | UnUk. TomUr 20
pirmais rezistences gaddojums pret gos
fiksUti jau 30 [37 zitdtddNc eisr gsavdadrj qugmii o
mUr guszautnr UdUt rezistences brovus med
vairUkas pieejas, kas tiek lietotas | é
)visplagUOk IietotU0 pieeja iM38j au eso
2)pl agu savienojumulbiBkroenUkgsunozdal
mUr; g i
3ymedi kament u i zmanatkotgdavnia ,p rkeats cjiatuUm
NHkoval ent O Obistt dJrgammilj a z ma i satursligug i e n o
koval entii saistotus farmakofpadgs, z E
mUr gi ar atggirogi[@sh darbobas mehUn
5)j aunu zUNu mUr gu atragana un to inh
P.falciparump ar azo0ta genoma i zpUte ir NUvu
antimal Urij as medi kamda®t Ma |l Wn i jvaask ¢ prat
gadm0 jaunos potenci Ulos zUNu mUr gu
l)hemogl obdgna metabolisma process (pr
2ymUr §gi , kas ietekmU makr omoderoksiDd u un
ksilozes 5f osf Ut a redukt oiUnamerrlthznes)p;or3)a meér
transportieri [@ln protednu kinUzes).
Lodz zgnbtdiiglkajab T r U0 nav aprakstoti

kuru darbobas mehUnisms ietvertu pl az
var kalpot kU lkbsi efmdsalvienddgiihngumwiai r U
iespUjams inhibOUt vai rUkus plazmeps?y

efektunwitdtinhi bP.dakipaausp arezadttdtilet u bo
i e gAInt 1[40], Il [41], [42], IV [43], V (Plasmodiunvivay [44Jun st r ukt u
| 0dzogWs]kHARt Ul u rentgendk&as alNtaaie trmmUi
i zstrUdUt jaunus plazmepsdnu inhibitor

22



16.Pl azmepsonu inhibitori

P. falciparumpar azqQta plazmeps@nu inhibito
gupsi pept i do ran mekeptidokmi mthibifos Ré pt i domi mUt
i nhibitori biegi tiek dUOvUt; par p
tetraedrisko starpproduktu, bietr not ur ¢ gi premodnti mOt
strukt(Ls at3[9]dUN

P, OH O
A NN
Ef\ ;\{\ Sy ¥
N N '
N N O OH Py

OH Dihidroksietiléns
Hidroksietilamins .

P, O
1 /< N Py o]
e’sﬁ]/%/\N)i e Hiz%"'ﬁg —————————————————————— - E\H}\/“E)Kf

O OH H Tetraedriskais starpprodukts
. . N Reducéts amids
"Apgriezts" statins !
+ N
P4 ! ; Py O
; ~
SaNe v Ny
H on o b OH
1
H "
Statins ﬁ\N&/\{N\ Norstatins
H

OH Py
Hidroksipropilamins

18. attTet raedr i sk U asatogi[@lppr odukt a

TetraedriskU pUrejas st Uv oddba noanal
peptodénpjaumavami nosatUba wa estlaw iPd)ldelsu
P16, P2, P26, P3, P36, k a$ S1aS2pS3,1S4,t t
S16, S20619.a8)318], S406 (

19. attPept i domi mUt i soknoe n knlp&]tbdiRedis @i st § ganUs
att Ul [d6) ums

Ne visi tetraedriskU starpprotdukt :
atvasi(m8gituytmdd WN Ok ti ks aplilkoti wvair
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anal ogi : stat 0nrda,hi diroorksstiaettginlalna 1 ,u2n
atvasi nUj umi

16.1. Pl azmepsonu peptidomi mUOtiskie inhi

Statdona atStaastionnlg uani stausri onglsj uswiots irkatki r
statona SA-paamino3-hidokdie-met i | hept UnskUbe
aktinomi cetdpma ritzidlmpibiiorspe fbs taa 11atus divAs
stat on@7|BepypaalldnasUda nanoaltGrbas u&
PIm Il (K;= 0.025 nM) Pim lllun PIm IV,bettasu zr W8k augst Uku i
aktivitUti uz cil KIXx®003BaN)& ut kped P tod te @rr
A uzrUda pazemi nUitnuf insbtnb i HiCHRBCER it Ui t

M) (1.10. att.)[48]

oH O °-

Pepstatins A 11: K; PIm Il = 0.025 nM
K;Cat D = 0.0038 nM
ICso RBC? = 4 uM
2- |Cso RBC - parazita P. falciparum aug$anas inhibésana inficétas sarkanajas asins $tnas

110.attPepst at onalf48 struktira

Lai wuzlabotu savienojumu selektivitU
stat ona wlMats)iTUpji ermUr am, i as/Pald oun nPJI &
pozOCRgrupas sel ektivitUte ibdhiimiktomnmZi @t
samaziCg®mll=1.3nM).[49]l nhi bitoru ¢§ggodobas u
uzl abadrgainmtiez Ut i ma zA3kl4, skawriienaojg v bida
inhibitoro aktivitUOti, bet D[%bEku se
Pepstat §na 13K{praesti nglg ruanad t BIm kis @56mM, i | pr
betat t i e cCatbDKii pr 88 refsqles zemUka
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13: K PIm Il = O.Z:nl:

K; Cat D =21 nM
PfinhibéSana 54 % @ 20 uM

12

OH O = e]

F o (° Lo
N N\AN NH,
o2 : W
F F

14: K;PIm Il = 10 nM
K; Cat D = >4900 nM
PfinhibéSana 10 % @ 5 uM

11l attSi nt ez Ut i e st a®®@na atvasinU0j
|l evadot mol e kpabrambeRzdldksapax dpei o0 0j u,

b1t i sk is (inhibitora B4dj PIm Il = 10 nM, K CatD = >4900 nM),
tomUr inhibi bbrafinddaikn u witzenfl® @t or mode | U

rezul tUti liecin®mekal gaji 0tgddgojnomt o
pozocijas sUnu ¢g@desnt (SBStIlhghantuy. | AL
noskaidrot s, k a i nhi bitoros a kstaivwiktU

selektivitUnezabapHo0of9p no P2
Norstatona aAtl V g iemUjtl inmie sit lap Ooladna
i epriiveki gk s mo g ik Ui Hhamrt ott @ U g[BL], [63h h it bdi ptUocr
Nezamiizmantojatos p|l az meps dnu i n[B4] Bi hOms, dka
savienoj umi uzrUda zemu t ¢5K]sA UetidtjCutml
noskaidroja, ka inhibiptetoPmlUbT akskai N0
ir tioprol ona ci kl a di metil grupUm.
at omi em, i nhibditti srkU (@ddtrRbnzii<alizem), un
savienojums16 i nhiabd)i | vUka aspabitK £ ag2aMe Uz i
(1.12. att.)[54]

gw o L%””
R S Ao

15: R = Me, K; Pim Il = 8.6 uM 17: K;PIm Il = 70 nM 18: K;PIm Il = 0.5 nM
K; Cat D = 37.7 uM K; Cat D = 1600 nM K; Cat D = 2 nM
16:R = H, K, Pim Il = 30.7 uM ICso RBC = 10 uM ICso RBC = 6.8 uM
K; Cat D = 18.2 uM

112.attNor st at 9na atvasinUjumi
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Il nhibitorU aktivitUte uzl abojas, j
dimetilferil oksiacetilgrupu (ihibitoral7K;= 70 n M) . Gaj U gadd
ar o sel ekQaiDwv 16000M)454] Vilaugsi OkUbitor U ak
(savienojumal8 K; PIm 1l = 0.5 nM)ir i e g, fevadotmolekuls 18P 2 da NU
dimetilfenl oksiacetilgrupu bet P 5 2R)-1-dnang-2lindgndla grupu.
Il ndBmast Uv0 esogU hidr of cb Bidrokségrugae | a ¢
kombinUcija nodrogina opt kabdlutom@radar b
savienojumsl8u zr Uda i nhi bitor o ;aXxnM) lahibitoldt i ar
18uzr Uda zemOkskii nhi bii nfoirasinstalkn u (ICg Ot U
RBC = 6.8mM) , kas skaidrojams ar to, ka pl
caur dme mbr Uinddrmi t r oc gt a, madraam@atsa uwna kgurodr
vakuolag(1.12. att.).[55]

1,2Di hi droksietil Wod ekt Bs UpUjdd jiiamo & a
noskaidrots, ka 1,2di hi droksi eti |l Umsd er adt gamsi sk
konfigurUcijai ir bltiska nozonmam,i nhit
tikai vienssavienojumal9s t er e o iSRRRR@lirzs Uda i nhi bitor
uz PIm Il (ICso = 4100 nM)[56] Aizvietojot divas P2/ P2 6 wvneelt@d nlaa mQ d &
grupasC,s i metr-dsh DdadoRsi et i 198 fi82Ra@mimos i n Uj
2-indanolafragmenty, i nhi bi tor U akti v,i tdaled dpzailnic
savienojumul9, un inhibitors 20 uzr Uda sel ekti vit UOti a
(1.13 att.).[57] Noskaidrots, ka 2 ndanol a hidroksilgru
i ekgmotekludeAr agals8lai gu vei doganU

R

O OH O OH

%2 Gty 8 pe

19: K;PIm Il = 4100 nM 20: K;PIm Il = 96 nM 21: R = acetil-, K;PIm Il = 6 nM
K;Cat D = >2000 nM K; Cat D = >2000 nM
Pfinhibésana 0 % @ 5 uM Pfinhibésana 78 % @ 5 uM

22: R=H, K;PIm Il =29 nM
23: R = Me, K;PIm Il = 129 nM

113 att.1,2Di hi droksi et i 11828a atvasi nUj un

Il nhi bitorU0 aktiviaugdse Uka, PPmd mporegali ja
para-acetilfenilgrupa (savienojun&lu zr Uda vi saugst Ukio i nh
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Pimil=6nM). BT t i s ki uzZpPaibli disokasriget i 120n a

i nhibitorithfadsiSigwinuUORee shOb{UganmanMy 8 %
sal 0dzi rneadiuma@0 i nshaivb Ugamds viseUpuUj i foe
parap o z Okelitj iUs ki i ni heit beiktnoJr Neaizaidtatai fenilgtedzena .
gadgj2uknBim Il = 29 nM, betparamet i | gr upu sa23ur o¢
uzrUOda 20 reizes zéemlku Pilmhilbli t2b0 o s
(L13 att)[57] PUt 0j umair sSientveaz Otsi azdqun 26 arvi en
atggirogbemi modHd@wiiem ioa dJj lolgiudr a(zad n a

i esaistgtiesi 8dgdaAn 8 jyoksadnzoia§ @r, ¢ dar boti
I de Ar a gkaepters(1.14. att.)[58]

Br
J/
B
+Bu W o OH o o OH o NN oH O
A @%OJ\N\(
t-Bu
H o oH O >/

o o] OH [e] O OH N-y

Br Br Br
24: K;PIm Il = 1500 nM 25: K;PIm Il = 142 nM 26: K; PIm Il = >5000 nM
K; Cat D = 3000 nM K;Cat D = >6000 nM Ki Cat D = >6000 nM

114 att.1,2Di hi dr ok si et iulmln a rbaiteoorndgestiantO0r i e m
di aci | hfragmemtw2d, 85ain 1,3,40ksadiazolu26

Rezul tUti i hhiebinaro kaktivitOti uz P
fragmentu sat RhundpiAugaviO&moijimmii bi tor U
gadoj pmoanol ekul a satur diacilhidraz:
simetriski 5 K; PIm Il = 142 nM, KCatD =>6000 nM). 1,2Di hi dr oksi e
at vasikadspturmBé ksadi azola fragmenzPlm, ir
1 un Cat 2P K;rPenullz=r X500 nM, K CatD =>6000nM)
(1.14. att.)[58]

Hi droksietil amd/ma r@dka&®sinnBjkumigr upas
pie hidroksietik@mpmaet mavlsi n&$ umypd z
efektivitUt es paau®Ps 60l MHUGgam&s i et i liraievigstaa a |
bUzi ska otrUjU amdna gakpayajkB@sceerid

Asp34 un Asp214 atlikumiem PIm I str
v a k u (Ln30agt.). I r noskaidrot s, ka inhibit
svar Q gnmetalaliparbaiszvi et ot as benzil grQpas

Pi emUr am, ¢aj Unoparekdgadiidptdiu fenilgredzenu, inhtibd r U
akti wiett RIm #ir zzmaun nav selektivitUtes
savienojuma27 K; PIm 1l = 3200 nM, K;Cat D = >2800[60], bet
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bifenilaizvietot 89K Pnghkd @) uvmllllsaty.Hri bi t o

noskaidrots, kama i n ot P16 aizvietotUjuPmlIl i esp
selektipiembram, hi dr ok s28, e&asishtarmean a a 't
fenilai zvi et otu benzil grupu, uzr Uda zem

(K; = 1000nM).[60], [61]

w VJS)\/ %NH? Q)kIT <S) g

Ehe ‘Ib

27: R = p-Ph, K;PIm Il = 120 nM :KiPIm Il =30 nM
K; PIm | = 68 nM K CatD 1400 nM
K; Cat D = >2000 Pfinhibé8ana 72 % @ 2 pM

28: R = m-Ph, K; PIm Il =579 nM
K; PIm 1 = 1000 nM

29: R = H, K; PIm Il = 3200 nM
K; Cat D = >2800

115 attHi dr oksi eti | amgdmd&d atvasinUj umi

Lai noskaidrotP3 un P16 pozodociju aizvietot
i nhi bitoro aktir wveikts Sateinopmuenu Bli mml i 6t Uk &
PUt 0 uma ir noskaidrdtstkd] ie(dy i e g o't mol ekul as P1
s k Ubs&tl ubiciklg, savienojumui nhi bi t o rptdt Panklitbil v ii ts Bt e
pieaug(savienojumaB0 K; Pim 1l=30 nM)un i nhi bi taksi wiztr Ut
i nf iasig lun u [6l]énbibitttap | azmepsona |11 afinit
centrUl ajai hidpfoklson fgjrwpraleiiprUnj@llai
atoms nedr ok[t bit aizvietots.

1.6.2.Plazme ps 0 me@ p nie d o minhititdrii s ki e

Nepeti d o mi mlbhibitosuki iz s t w alrdlet U e ddbvianbjums ar
augst UkuC®t mDIIsel ekt nWims Ut ik,a jnepeéept iz
i nhibitori spUj saistQoties ar Plm 11
konformUciju aii e Aeeit2paeim. Uk a sv Z|nUtn|ek
identificUjugas jaunas nepepti domi mUt
savienoj umu datudmUdy b asugstka $H nicrogiu (F
model Uganu, enzimUtiskos testuarduz
savienojumw at ubUzuuUl o skroningu. SUkotnUj
i nhibitoru, i demainftioj gan&lugstas caur |
i zmantota Pl m 11 un rendna (cilvUka
rentgendifraktometrijagl at u [9p d zzdablau § o b Plnd [40],dl pi e e
[41], [42], IV [43], V (Plasmodiumvivax) [44Jun st r ukt ur (45] I od
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kristUlu rentgendifraktometrijas- dat
mUti skus inhibitorus.

Azacikliski inhibitori. Pi r mUO PUm pdpst at ¢eksa A
rentgemifraktometrijas datit i k a p 14996. igacd)dB] Profesora F.
Diederichgrupg b al st otUselsm ulzl akazuwiUa rt ent) @i a t
k o n f oasmU aentpedifraktometrijas datiem ir i ausitr O
nepept d o mi mhrzacildiskwRm Il inhibitorus[64], [65]Pi r mUs paau
inhibitori 31s at ur pr ot amiddgrupu, koresadarbofht @ k t § v a |
centrU aespgaiibmtl ikumi@)nrkas ieviatdjas iS1 ai z
S3 kanathlet er oar kmltai sak u oglra(spéuai)f48]t a k
Gi e azé&hnao rabtovradi nPdmlr U gelbmratsob s uz
((°)-31a ICs PIm 1l = 700 mM; (°)-31b ICso PImIl =701M). Visau g s t Uk o
i nhi bitoro akt iagaviengjumg°)-8lz(ICEPImIlI = 9nM)u z r U
bet gi s ¢ »3ddneanvo j sueaisetkitejcvgsb Ha pp &t t icli g rv
Cat D(L.16. att.)[65]

1= 1= (o}
Asp34  Asp214 Ri= £ R / %
&, oL
..07%o

HO
NH; (£)-31a: IC5o PIm 11 =700 uM (£)-31b: ICsg PIm 11 = 70 uM

S ) Oy
C) 0

S1/83 (#)-31¢: IC50 PIm 1l = 9 uM
ICso Cat D = 15 uM
31

ll6. attAzaci k1l i s ku ikbibdta i (U-31a-aun shenmisksto
attUlPljmmsl a&nifaef@a U

Azacikliskia t v a sii32i0j uat r Us puasaautdwzressq i dzianchi ik

gi e i nhibitori satur protonUtu amin
aspartilatlikumiem, nat8i k aubbhendieedlaot Uj
ci k1l u, kas ai z Aklmhatt.y Bavienjuas (¥)-82h {ICsy (
Pmi=13 nM) uzr Uda 1 90dz9dgu inhibitoro ak

paaudzes azanorbdima at v a@®)i3tt UGswPimsll =9nmM). Augst Uk a
i nhibit ornlvadk tsgviarojtantieméuros X = CH ((°)-32b ICs

PIm Il = 4 mM) vai satur hlora atomb enzt i az @)-32c ICJ kI U]
PImll =3nM, (°)-32d ICsoPIm1=2mM).Mi nUt i e savienojum
jo tiem ir salodzinogi augsCabD k1d8 e p s
nM) (1.17. att.).[64]
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Varsta kabata
(#)-32a: R=H, X=0, IC5 PIm [I =13 uM
'\f ICso Cat D = 18 uM

" (#)-32b: R = H, X = CHy, IC5o PIm Il = 4 M
ICsp Cat D = 12 uM

(o]

xm

Asp214 Q (#)-32¢: R=Cl, X =0, ICs50 PIm Il =3 pM

ICsp Cat D = 12 uM

>< -
O (#)-32d: R = Cl, X = CHy, Cgo PIm 11 = 2 uM
ICso Cat D =7 uM
Asp34 OH

S1/S3

l17. attAzaci kl i sku kodol(U-32a-&[64hiun shgmatisksioh i bi t or
att Ul ojums Pl mi[46) aktovajU centr

kas veido papialkd®@vapda rclkaspantblkuenien g a | (
Sulfonilgrupasg e omet ri j as dUN fenilfgrupas

t UdUj Odi nodr ogi noag amiodsr osftoabrop siani hsitbdibt
| e gl sadenagums (°)-33 (r acembt &dpeanUkCgsv Ur t gzb a s

pl azmep@@nPim I14 210 nMyne&k U ot r Us paaudzes

at vasi3mdjlGgPimIl=213mM), kU aro ir ulBteaboj
attiecogblUv pkataspar (°)-33p0scCatd 92800 n@at D

Enantiotodors azano@®3Bounhll aawast By uim
akt i vigPItdtl 45 6aN)@.18. att.)[66], [67]

GO i anuhklageir & t tt @tsa, ievatot aminogrupbicikla2.poz gci j U,
[
al

N HNR
A? 2 HBr
OZS\@CSH13
(4)-33, R = m-Bromfenil- (1)-33a
ICso PIm Il = 210 nM ICso PIm Il = 45 nM

ICso Cat D = 2800 M
(#)-34, R = Naftil-
ICso PIm Il = 130 nM
ICso Cat D = 2030 nM

118 attAzanor bor nUn & ()38 ¢)@3umE-B4u m

TU kU s af?)28@gjPlmmis 130 nM)uzraBdgst Uku i nhi
akti vwZRnltli mmetkbtbmf eni | grupu sat (°)-38gs az
(ICso, PIm 11 = 210 nM),ir veikti arpnaflilaizvietotiep Ut § j
at vasi n (piunoskadrot pi e mUbr fertidiupas ai zvi eR ot Uj
al kil gUdes gharvudekn wz Uj ohiibi tiomr osiakt é z |
azanor bd35mgliimlal68]
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1.1. tabula

Savienojumu(®)-35af i nhi bitorUs aktivitUtes vOUr
IC o0 NM
Nr. p. k.  Sav. nr. R Pim 11 Pim IV
1. (°)-35a T 4190 1480
2. (°)-3% N 680 240
3. (°)-35¢ N 130 50
4. (°)-35d I 50 210
5. (°)-35 R 70 430
6. (°)-35f N 30 90
7. (°)-35g N 150 1360
Rezul Otdélil.tabulg, kapl azmepsona || gadoj u

al kil gUdes gealr @dns (L1Qabulg B5. ri6dg. Savuk Or t
plazmepsona | VUgadadj amBtip igdddabdg®ar u m

rinda) . OsUku al kil gUgu gadojumU inhib
(1.1.tabulg 1., 2.rindg). Redzams, ka, ievadotal ek ul U gar Uk as
(Ll.tabulg 7.rindd , biti skUks inhibitorUs akt

IV gadqd.jSazalotu alkiavi et ot Uj ul.l tabuth @; rimda)UCs,(

vUrtobas pazead el pRhmgsti nBljpn Ws at
Tas n,ozkanUat ggiras plazmepsona |1 un
un forma.lr noskaidrotskas vai dgsae ti kai al kil gUdes
daudz tU aizpRédal tvikwie mdZgambratt ubas i r
gis aizpild®poumso ipri e8 p[@BmIat otremopdaesl .U (
pUt 0j umos nrehsekpatiid rgoltdse, akiaz Aem ~50 % n
Gar Uku ai vyi eroldit-Gjpanil-)ganot i ek al ki |l gUc
kU rezultUtU neveidojrad aalklkiblag,@use ss a
inhibitorU aktivit.btaggUpuett uRkmi 6 hUlpa
al kUna, al ki nol a vgedzenappra-p d 2 Qiohibitadv a d
aktivitUti uz PIm46ll un Plm IV neuzl:
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Balstoties uz pieejamajiem PIm K r i srantddmldraktometrijasdatiem,
profesora F. Diederich grupa i r at t7amnopo usUn a atvasi
(°)-36a-f, kas saturexo-a i z vi eftatalhjou sbar nvlania 6. poz 0
aizvietotUji spUtu a-kabgueddot pl azmeps:

1.2. tabula
77Azanor mat mEei PPJ6afiCyyv Urt §bas uz PlwmDI I, P
c N
R\H?/ 1 vai 2 HBr
s
¢ \©\O(CH2)4CH3
(4)-36a-f
IC 50, NM IC 50 (NM)
Nr. p. k. Sav.nr. R R 6 Pimil PImIvV CatD PfNF54
1L ()36 ey H 72 18 3250 2554
2. (°)36 [ H 107 11 1997 829
3. (°)3& H O, 198 139 6800  nm
a.  (ysed L., H 127 6 2100 1050
5. (°)-36e H 218 185 2690  nn?
6. (°)-36f° H H 494 223 4900 nn?

nn’i nav noteikts
P references savimjums
6exoa zvi etotUj-azaeornddgaq@)s6d)nealdbedk ul U

i nhi bitor o akPmlIVuantlontli Cat PDmsésakdduxir
ar6. pozogcij U ne@)36fyli2.eabutat2.ué. rindans abvi ut kol rut
S5excai zviug & 0 & [°)-36¢) inhibitorUa k t ieuziPtmOibi j a ze mUKk
nek U-exBaizvietotem7azanor bor nUn a ("3 @.8 fabulldj u mi e
2.,3.rindd . Pl m | Vhiglidtog mthd) akti vitUOtes kr
(1.2.tabulg 2., 3. rindg). Tas liecina ka savienojums (°)-36c neveido
produks ddaslsgar p i nhi bi aor 81 6-kabaduu pr o't
Ci kl oal ki | gumig(*)-86a, & )-36baus (°y36l uzr Udaigsit € ko
i nhi bi t o ganuz®lil(iCy+ T20127inM), garuz PIm IV (IGo = 6i
18 nM) (L.2.tabulg 1., 2., 4. rinda) VUl ir svarggi mindl
(°)-364, (°)-36bun(°)-36dirars@ | ekt Qg vi attiecogbU pret
Cat D, pi em{t)a6anhir 350 reiresatkit toprel&Xns IVnek U u z
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Cat D.Het eroaromUti sku a‘+exvpicettecth@jlbi tge
aktivit Ut(e2 tahalgserinta nSavieenojumi(®)-36a, (°)-36b un (°)-
36du z abd mlPkfalciparumpar azgta augganiasf i abit
asinsgl nesek U i zol Ut a elRzabulad., 2 4.dr@aje®mU (
Tetrahidroaz e pona at wa ¢ ien @gtpirmdkesdhigrea z e p 0 n a
ci k|l u Rfaltiparunmpdair aazsptaar t i | pr otos® g w kit n hiak
model Utoadt iumi z Ut a ,in siico mamr tUsfjidjmtes p Uj a ma i
tetrahidr@ z e BPmavi et oj uims pabdeand 00 r ed
ka protonUtU amino grupa veido sad
aspartilatlikumiem, be8 . un 5.aipgoid@diojtdyg i ai z»Ae

kabatas.
o} Flap ( F111
M> \&/ i 8 ( 1mdsna
|

g | $\\%‘j{~—
>/ o
< ) mis g
(13" /‘W 034 | R oﬂ\d
Y|9§,' {0214 S2 N,
e |

37

=

1.19. att. Tetrahidroaz e p g na at @7nwoivr @&jt bjaums proteodn
rez ul t[70]t i )

Apr Ugi ni tetrabidrdareg ,0tnvkaasd BUpamst Us ar

atvUrtajU vUrstlagdkondror mciijid svaro
aizvietounlj 85 GrmanbIUtkgm mp irsent @z &4
savienojumiac-37a-dar dagUdi em atunRabz gk § Ot U]
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1.3. tabula

Tetrahidroaz e p O na at vaal37a-cKyy mwuo b a s

rac-37a-d

Ki (mv)
Nr. p.k.  Sav.nr. R! R? PImIl PImIV CatD
1. rac-37a = &) 303 211 >320

. rac-37b ). ) 4.7 7.2 260
/
3. rac-37c -/ ) }j@ 1.0 15 262
N
H
4. rac-37d (). )= 04 5.7 165

No rezurletdztaimesmy ka inhibitorUs akti:
nozoRaiizr i aiffuokcijispaaap oz dci j as a3 w@buld.et ot U
Neai zvietotu fenilgredzeuz®md¢giad8§MumU i

(rac-37a, 1.3. tabula 1.rinda), bet ie v i @ @ @ t)R* pajadminofenibrupu

i nhi bit owuAdPImallikirt AlmiM uzl&bbpei K;Plm Il = 4.7¢M, K; PIm

IV = 7.2 mM (rac-37b, 1.3.tabulg 2. rinda). Tas |l ieponaici jk@
nepieciegAmaggu donor a igerwipdag o zHaRri |y k0 r
indolila i z v iue tndti Bji t or U  ask tKj P¥mi 1it=C1t0eM, u zkl Ua baorj o
savienojursrac-37cuzr Uda samUr U augstu inhibit:
1.5 nM (rac-37c, 1.3.tabulg 3. rindg). Savienojums rac-37d ar broma atomu

mol ekul U uzrUdauwisaabiU&oz r eiakoRimmiddit Ur u
=400nM (1.3. tabulg 4. rinda).[70]

Pirolidona @GdsasiUnlUjami .s a balsteties jizu mi
HV-1 prot eUOgu 7h hPiibtriotldrdigenna at vasar nUj u
pl az me pisrd nlasokdigtialgdra zepona atvasohOpliniacé
piroliddna sl Upek Nsaitesaaradkmhs) va¢ Uda ehde &1
aspartilatlikumiem un estera vai amgda lamar bon
ifdeAragaadarn b dJjmaasmi anro sakiklimigrSer79 un Val78
PUt 0j umair sientveaz Otsas tr O si siametuski eestasij u mu
simetriskia mg d i un negf2met ri ski amodi
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1.4. tabula
Pirolidona 3Badua3dKn Ujr a mb as

[0} (o]

Sx
R <_§ R
K (mM)
Nr. p. k. Sav.nr. X R Pim I Pim IV CatD
1. 38a O YN 51.2 168 >1000
2 38b @ AR 11.4 7.4 53.4
3. 38c o 4 1.0 0.8 0.5
/
4. 38d o) 0.10 0.09 0.37
NR*
5. 39 NN 043 15 11.7
R'=
Savienojumu n hi bi t or Ouz ®ktliivii t @eeenUk a, | a

at v as i38ald patunsdlkilaizvietotus ester88a, 1.4. tabula 1. rinda), talu
inhi bitorU akt i vi-tubt2eaftimetH aizvietgtua estarb e n :
gadoji KkmWr t ¢ b a sr 11a4t un1.0eeb! 3ghi, 38c, 1.4.tabulg 2.,

3.rinda). Vi s
satur og

augstUko i nuaPlimilt or Cdatirketilgrupu t Ot
s pirol i38d 1tka Plna tllv a sO.1n Bid,u Kys

PImIV =0.09mM) (1.4. tabulg 4. rinda). Ir redzama tendence, kpalielinoties

aizvi et
paaugsA
hi drofo
i nhi bit
D.[72]Ar 0
i nhi bit
1.5mM). Si n

otUju stUriskajiem izmUriem,

¢ quirsesdtzlbrti s ki v il @ tedaO¥gidit caii ezg Uk a
bUs sadar b&mas tUlamjot@savianojums 2 6

or ajpzaPim lla k piasil § Wt & indltst i geretl @bt i v
simetriskasaramgdpi gou @asnrasthda
or o akt iPmilit=0#3nM)um R IV KIPMmM= ( K
tezUtie nesimetriskie amddi n

ds pUt 0j umu virziens neti ka attost
atvasi m@jizumes,Us uCGdtabDtsellaktlilvitOti
Ami nopiperidonal zamawnasj oUj uamigst as c

testy kU

pl azmepsona ir lildenitn HairhiiWttodprii pde r i

at vas i[12JR3 M2], [73]Go savienojumu snntNBzug¢
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vei kt dagUdas mol-Akmiuhapi medi d 408t b} aa
Pl m |1 kompl eksa r eligangamrowti red lotj Tummain lr @:
redzams, ka ¢gi s afPimilat w@visr sitra skaoinsftodrj
kur Ut a Oaisl| pjasiesnoa knt ogbvoad 00 c easpartilallikumiemy ¢ a j i
t UdUN&djiot piperidona sl dedisétesecaui z v e i
katal 0ti sko T dens moll20ka)26],[42r asparti.l

Q P43 1108
V106, Y e

1.20.att.4-Ami nopi per i doaddunPmil&enplekéhj u m
rentgendifraktometrijas dati [23]

PUt gjaustklaimr ots, ka inhibitsarlsgsakitri
molekulasBd @asb enzoi | ai npeé et iphrgbodz oa.80jat) (
4-Metilfenilai zvi et ot Uja gadojumU inhibitor?U
rei4glir.Upat ¢gaj U mol emksul iasv addag\tU meapvi ews
(alkenil, alkinil-) v a i heteroat omus, bet i nhi bi
feni | gr u pho-peaticikighaksilgrupul], [42]

SavukUrt AndaNWulpd e mUtr B3t Kdbdth i 5 e tSill pst
aizvigo t Uif parapoz 0 ci j U bitenilgupa @dtodjau mU i z mar
savienojumidlafar dagUdi em f eni pagpop aediamilz vi e
1.21. atle Wadot mol ekul U het @i owa @@mUt i s}
pir i mu@ign, w@mf Uni nhibitor UmakgdsPimt Ut e
Il = 13141 nM) (.21 att). Z e mw kinhibitoro a k t ii vi 2 r0d d a
4ami nopiperi dondde, akaasifnedjiulngsr edzen
at v alclamggup, savukdmu cedredkrtu grdlpilf) gadd
i nhibitorU akt(iCa PlmUlt=e8i 11 nM). haskpisrotdIka a
molekulasC d a W/ U1 ammet 81 but i (12liatty Ze h Phkallj s
pi percii kd iJasd Ipe&iNa at oms veido sajilpru

centr Ul cesroggyo mol ekul u, t UdUj O@im linodr o
aspartilatli kumi em. Bi amsi lsaidzae baptot Uj
pl azmepsormwentodil abeztvi et ot Uj s nodrogir

npentil gUde i eA28mist vUrsta kabatu.
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g \

yooAey L
= s/ C"
N 41a 41b #1c
/\©\ ICsoPImII=13nM  ICsoPImI1=23nM  ICs Pim Il =8 nM
n-CsHqq

R ICs RBC? =252 nM
N VPN /- /-

41d 41e 41f
ICsoPImIl=41nM  IC5PImII=42nM  ICso Pim Il =11 1M
ICso RBC = 150 nM
2. parazita P. falciparum aug$anas inhibé$ana inficétas sarkanajas asins §unas

12l att.4-Ami nopi peri domaafat vaaguddij emi fenil
azvietotUOjiem

Bltiski, kalawmaduentpdamizemUkas inhil'l
vUr tionbfaasWUtns ¢l rkiast esatrUl i eci nUt par
l, Plm Il vai Plm IV,[12pbet varUtu bit

U,U-Difluor cikloheksanona at v as i n (OMeinomi 4ami nopi per i
atvasinUjumu bi oi zos F.Diedericlgirzuvpi ae t soi gnat ne
UUdifluorcikloheksanonaa t v a s i n(€)j42c mum s(°)-43c (1.22 att.).
Izmantojot*F-kodolu mag n Ut i s k Us r eskapijuanoskaamts, kap e k t
fdens ggodumU gie savi e®guojUumirgdtgkss n o0 b
to hi @g7é4]lUtaiiemoskai drotu hidroksigruptu
nodrogipatBganl 1, amosbht drbBks (°pdlavbasi n
un(°)-43a,b (1.22. att.).

CsHi CsHis

OyN /N
~ . O
L L)

T T
R1R? RIR?

(#)-42a: R' = OH, R?= H; ICs PIm Il = 43 uM (#)-43a: R! = OH, R? = H; IC5oPIm Il = 19 uM
(+)-42b: R' = H, R? = OH; ICs PIm Il = 38 uM (4)-43b: R' = H, R? = OH; ICg PIm 11 =16 uM
(#)-42c: R'=R?= OH; ICg PIm 11 = 10 uM ($)-43c: R'=R?= OH; IC5, PIm 11 = 7 uM

1.22. att. a,U-Difluor cikloheksanonaa t v a s i (°)342aicni-43a-cICsov Ur t 9 b a's

PUt 0j uma r e z uKa infibitod (°)MBas, k ak Wir @s sg mo d a
karbonilgrupai v or i é88 Ukab&ttas virzienU, ir
(°)-42a-c,kurosNat oms i r /6B8i kablt D=a3 bir moiden .
r e z uliecing) kainhibitoru (°)-42a-camoda grupas karboni
fdeAraga saigu vei dog®#3cgasddjukdl t ar
grupas karbonilgrupa veido TdeAraga
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No i eglt ajeineedramseka a | § theinhibitorths k t iespret Ut

Pm Il uzr Udaenchi dr oksi at (@)a2i n(U-420 m{lCs

PImIl =~40eM) un (°)-43a, (°)-43b (ICs PIm Il = ~20eM) .  Augst Uk

i nhibitoro aktivitUti UUdiflnorcididheksanopa | n o b

at vasi(hdd (GiPIim Il = 10 eM) un (°)-43c (ICsoPImIl =7 €M)

(122 att)[74] PUt 0 umar i it vtae mEdifluorakioleksandna i

atvasi nUOj umDdlaabalkiu tiakeh inkiutzlifsd vz Pl m
22Ami nohi #4@BA)@in@n at v azAmilUj atmi-f(@H-onh § n

at vasirac@gkWmip| az me p sidi ndue nitn i ii BHéirBiidge v e i c

fragment u binguizmartofdk kMK metdditPUr idj uma | ai k

nokaidrots, ka2-a mi n o h i-4a3deomd Bpozoci j U un THF

ppzooepileci e gfenigrpu{l.edvatt. J4i]t

(e}
O,
R N//J\NHZ

rac-44: R, R" = H, ICso PIm Il = 24.3 uM
rac-45: R = Ph, R'= Ph, ICg, PIm Il = 0.57 uM

123 att2-Ami no hi #-&H)oInt@an at v araci4h rdg-46kml pl azmepsor
inhibitori

Savienojumsrac-45uzrad@ rei zebnhiulgist dka akti vi:

(IC5=057mM)s al 0dzi nUj umU ar nracaduzny iiert oa kut ¢

a rupPIm IV (ICso = 0.60mM) (1.24. att.(A)). | ri inhib#togakat-45un PIm
Il kompleksarentgenlifraktometrijas dat{1.24. att.(B)).[41]

B V106 P43

v10%

rac-45

1.24. att. A i Inhibitora rac-45s t r u k til2/Aani nB h i #-H)ohad n
at vasi ratl45unim Il kompleksa rentgendifraktometrijas dati [41]

Anal i z Uj o trac-45murh Pl il kompleksarengerdifraktometrijas
datusirnos kai dr ot s, ka Pl m 11 satur pl ag
Kuru ir iespUjams aizpildogt, i evadot
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parap 0 z 0 £24.jatOB). TUI Uk U i nhi bit or airvseiktay ukt
i evadot aidaygi0d taeti Uhjouhsi-4n(3)zond fénitgrupas para-
pozdg4l j 0.

1.5. tabula

22Ami nohi #A@#)@In@n at vamiadUdedead st ruktiras
aktivitUtes |ikumsakarogobas

rac-46a-d

Nr. p.k. Sav.nr. R IC 50, MM ECsPT3D7,
Pim 1l Plm IV CatD m
1. rac-45 H 0.57 0.60 13.8 nn*
2. rac-46a -~ ~_\ 0.23 0.2 2.2 0.9
3. rac-4eb -~~~ \ 0.15 0.10 5.0 1.1
4. rac-46c N\ 0.40 0.30 3.2 nn*

/
5. rac-46d ©/\/\ 10.0 0.13 6.0 1.2

*nnT nav noteikts

levadot 2-a mi n o h i-4A(3H)omd fénilgredzenapara-p o z § rebutjl- U

vai n-penti grupu (rac-46ab), i nhi bi tor U akt i wivasUt e
(rac-46a, 1.5. tabula 2.rinda) unt r 0 s (racetbbzlebstabula 3. rinda)

sal 0dzi mpdigpwzlpcarg U neai zv(raed5db.tmbulge ni |
1.rindg). Redzams, kaciklisku alkilai z vi et o rat/46a) osaw, u
inhibitorU amai (B.tabulad. rirgd). inhitstdesrac-46ear
3-fenilpropilgrupu fenilgredzengara-p oz dci j U uzr Uda samUr
aktivitUOti $HFer3mPl,mzlelnlkuC aktivit Ut

(ICs0=10.0nM) (1.5.tabulg5.rindd . Mol ekul Ur Us imtvdal U
ka PIlm IV vUrsta kabata ir mazliet |
ai zvietotUji spUj pSaéenaumisat-4pabide s ftud a U d

asinsgl nu testU uzrUda parazdota auggana
(L5. tabulg 2., 3., 5. rinda). Interesanti, ka inhibitoac-46du zr Ud gt U ak
i nfiasindg Tunu itresatulyy s tolklat an eeknlz ginza Jasd §j U

nozpmla ostais zUONu mUr¢gis varUtu bi
PIm IX un PIm X[23], [41]
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Lai samazinUtu inhibitora lipofilitdt
Cat D, ir veikta 2-ami nohi4n3deond ahvasi sljrwru T r a
opti miReG@ailjtdt U i r rac-47a kassstur neaibvietbti THE r s
grupu un Kkarboksietilgrupu -2 mi n o h i-4r(3Hromd 05pozoci j U.
Savienojumsrac-47auzr Uda sal 0dzinUmu i nbnubitor
rac-45pr et Pl m 1| I un Pl m 1V, bet ir dau

asparti |l prlé.tabuldz.irindaunlt6. tabula(l. rinda).
1.6. tabula

22Ami nohi A@#)@In@n at v a @m-47dt] usmur uakk tiirvaist Ut es
Il i kumsakar gbas

HO.__O

0
N/\LO>
R N/)\NHZ

rac-47a-d

1C 50, MM
Nr. p.k Sav. nr. R Pim I Pim IV CatD
1. rac4’a (7 0.50 6.0 >100

2. racdd 7% 0027 0042 210
3. rac47c [ (7' 0080 0030 130

4, rac-47d 7/ 0.022 0.110 0.43

levadot 2a mi n o h i-4A3deoon ad n mo | ceakul dlu s fenil
ai zvi eitepently (me-47b), fenilpropil (rac-47c) un n-oktil- grupu
(rac-47d) (1.6.tabulg 2i4. rindd) 7, i r bT ti ski p abaiutgosrtU n
akt i wiPimlt (KEs = 0.0220.080 mM) un PIm IV (IG,= 0.0300.110
mM).[23], [76]J Upi ebi | st , rakdd usza Widean aajlulg@asDu Pl r
sel ekt ixPimil £0.027m(¢, I0g Cat D = 21.01V).

Difenilurgnvi ellamntoja Walters Reedbsaviemjumu
datubWrzeéesikrBguPl m | | ir i chérnm toidiftfioecnlitliur o nv
atvasi4s® uBl tiski, ka gie savienoj umi

Pimllnanono | Ur U |PonmnleB@68qnid) uni r s eal tetkitm@tvoi b U

cilvUka asparitavienpjunds-sol nihi @at ommiPimakt i v
lir v ai mek)&o reig @ u g s neddliz&€at D (L.25. att.).Di f eni | ur onv
atvasi4Wjrunmsds savienojumu sUtal gaas ak
savienjumi 4850 uzr Uda spUju inhibUt pRrmzdtl a
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P.falciparump ar amwWg@anu ti e ovihitBhBOasUjir @u
6 mg/ mL).[77]

CFy cl
cl
o

C;L 2 /© o o Ao . g

NN

N )OS SORGT i
cl o. cl cl N“ONTY cl PIg

H H (O CF3 NN cl
Osg 0”70 >s

Cl ©
TRe) (o)
o
48: K;PIm Il = 0.05 uM 49: K;PIm 1l = 0.19 uM 50: K; PIm 11 =0.11 uM
K;CatD = 83 uM KiCatD = 191 uM K;Cat D = 157 uM
ICso PFW2 = 15 pg/mL. ICso PFW2 = 20 pg/mL ICso PFW2 = 21 pg/mL

125 att.Di feni luronvi e&858l0 aPivmsli In Ujj mmi bi t

Mol ekul Or Us mo drenbskhifirats, Basr priv igg luamd f u |
grupas sl UpekNa #®t omil |saallatrdpwgjal @
aspartilatlikumiem Asp34 un Ag34 un feiloksi fragmentsai z Aem Sz
kabatu[77]

Pl azmepsonu ( IPlasmbdiunmviva)Arénigenlifrakiomettijag
datupubl i cUgana niUt NWvusliendi£acUt j aun

| r sintezUti gan p e pit d aroinm Unitibiteriks ik i
Plazmepsonu inhibitoru i zstriithibioramr a
ir jUspUj i nhi bUt vairUkus pl azmeps
selektdovam attiecdbU pret Kdi lawrlpk ab iaes
novUr oj amiao i elz Wdsivj€bjumsit mmipbi t or o akti v
un parazdta augdinhtmsiregnitn ub. Vepasmta@Em p U

stais zUNu mUrgis varUtu bit negrem
i svairUOk W.r 190dzggi Pl m

< O
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22REZULTUTI UN TOJUMBVURTI

PIm Il inhibi

21. Nepeptidomi mUti sku
jaununbidNVviogl ski zwa
avienojuma kimozekullbuesogpo Uat omu, f
i k1l u aaa ciiem tatonge|a nv a i atomu grupUm, S @
omi skUs wvai fizikUl gomi sk8)60 ophageépa s
ei ksmogi i -x ma mtho tha t eRrLMtt) if pist ir dd@Wa (ci
i evi sayianojemasl mol ekul U NtlUahiskmigt abdt akt i
HIV-1 , uzl abojot savienoj yma far makoki nl

Viena no pieej Um

< @ O n

51 BMS-488043

21 att.tFeni l grupas bioizost Udkll ai zvietog

aizvietoganas pigkeeRm u i z
|1 inhibitoru izst Adeiod,zi pAtrini edomad W
nepept i dos ®mmU inhib&okus 52, kur u pamat gtrukt
ami nopi perfi2dR@e d2lgr umaskai drot s, ka an
inhibitori saistUs ar e[86}ghibdoraah ¥ @ ma o
kompl eksa rentgendifraktometrijas dat

Bi oi zost Ur Us

atoms veido jonu tiph seadgob@sp2an ak
fdens molekulas medi Utu TdeAraga sait:i
satur ar 9 cit us elamerdud pitenilgrupd (atnodag Klesdbo r o0 s
kabatnplenun |l gUdi (at@odaip2s] vUrsta kabat
\/énr-s;/?ﬁata
Q/ o H---Asp34 1;{%@
4-(MeO)CgHy

52

22.attNepepti domi
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mUti sko inhibitoru d



AAmMi nopiperidopaem@thiibri d«uwiméam ur en
nestabiilwui ,ambasaneNau,j gos savienoju
medikamentug80] Mi n Ut i e i52 huizbri(tdoar i nepi eti e
fizi kOl gomiisakudpsst@ma gcdlboagsP v Urtobas u
savienojumwBs2a kt i v inf btaltkitano asirfs5gTi odzt 20
zemlnk U i zol Uta e oma ogadajumbos n

trT kumi em, i zstrUdUj OUm jaunmanunkepept
bal stots uz amodas afvu nekns8igjuarst) Ua i bzi vioi i ezt oo
azoliem. Nol UmUm sintezUt amo d al,2,3triazaly a s

i zoksazolu, imidazolu un psa@l ab (jactt
eso0gos farmakof brmpentig @diemenamisnof unl

bi fenil a2at) et ot Uj u (

211.Azolu atvasinUjumu =iknt Uie Udrest o
l' i kumsakar dbas

123Triazolu sintUzU viHubgerel3dk p ali erk
ci kl opievienoganUs r e ak c[81]i[83] Reakaijasp a
norise iespljpsmdkiNesmi dleds hile(dgicinat i e k
1,4 aizvietotu triazolue i d o g an o sy(ll) s a t ikataizzdi fveigina
1,5 un 1,2,3 aizvietotu triablu vei do)fB3Tos azol a bbb vasi
sintUzU nol UndUnp odtUméuopoevileBogankena
fragments6un4npent i | f 8/n23aty 0 du (

n-CsHy 1\@\ N n-CsHy o~
ANy NG
NN NEASY

54 55 56 57

2.3. att.1,2,3Triazola 54retrosintU z 8 B Uma

Feni |l 87zigada@l ganai sUkot nUj i mU[g4] n Uj |
aprakstotu metodi fenilazodu ieglgan.
kat al i zUtauNaxbendJk aiijjia adK-or m&t al eutni | U
kl Ut Seb8t58 gadoj umU, i zmantoj ot agpr ak

vUl amai s azi S7ome weaisd-@gWijtsi.rhSae ) sindiz § d
i zmanaepOm pUrnetsesi Ib%a@awt ir viegli
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tozil hl or[85Bo auinl58NaONd b ni aj Um S7einnt @z Q d
no attiecEygUt by 0ga[AchRrodukex¥k eguWUm ar 7
i zn Ukautratm). (

N3

0=5=0
Br 50 N3
n-BuLi
—
THF
-78°C
n-CsHqq 77% n-CgHqq
58 57

24.att.4-Penti |l f &Di li @amgd da n(a

Al kona fragmenta iegl goainfacinil (atedaeiji wnil
kur u sintezUj Um 35 ats)t a SiUjkSumkMiyauae s U

ggUrssametinUganas -bromards@la i | 6) um o
4Amet oksi kar bo6di PdiPBPE,suk Na@3s k I(Ut i enU i eg
savienojumu 62. T Uar QikIH, r educ ésfeldngrup un i eguv Un

benzilspirtu 63.[87] Benzilspitam 63 r eag Uj o't ar fosfor
(metil Unhl or ¢dtsl,r ai s tlafbi aesgt uuvniiimmpsedtibh

metoksibifenilu 64 , kuru t Ul Uk 66 izengin gTarpodsick. Ua g K)
saites ievadoganairi mBkolsUjilazcmant dp
i-Pr Mg CI Kas]Ut iteal b nebi j a nebwleriodjoagnaan U g
Turpreti Bdrdakcimmd tal pr 6%V ol dJt Ul YCOjund o da,
tetrabutilamonija | oty atundab)gdNiUevral i (eagd
produktué6ar t ei camu ( 8%atty%) i znUkumu (

~,

O

OV ~o
o~
HO. OH 61

Pd(PPh3), Cul, KoCO;,

2 M Na,CO, LiAlH, _PBry __ BuNI

Toluols THF CHQCIZ MeCN
95 C 18h istt,2h ist.t., 16 h 40°C,24 h

99 % 99 % 80 %

60 62 63

2.5. att.4 Brommetil-4-metoksibifenila6) si nt Uz e

Lai noskaidrotu pi eHniSgern t1B3KH 0o pol Empai
ci kl opi evi enogan Uso dreeNaskacviijean &7uunnzuasa datll akj
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57 (26.att). SUkotnUjie mUgi-ntj amol a e&®d vasl
termi skos apstUkNos bija nevei ksmogi
mai sgjumU pugasnesZmpdagleaskci ju veicl
°C temperatir0UO 16 stundas, pUc°Ctamal e
vUl amai s69pereoduldopUs. Ar9o noxhaiokstUngg
sildot 100°C, produkta69v ei doganosnal 0 AIEGRHenov Ur
nol UmUm pUt oj,umesnantajptnUOtrut UOnij a
ci kl opi ev(R6eaitd gGanjols reakcijUO i zmantoj
CpRuCI(COD) {¢0) un CpRuCI(PPh), (71).[83] Reaké j u vei cUm ar
katalizatora 1,41 i o k s UtCJ16 sténdas. CRUCI(COD) 70) gaddj u |l
reakcijas maisdojumU saskaAU atrazolaE GH
veidoganUs (konver si jRaCl(PPh),%)l), triaols @9, iz
neves dojlur pmUko reakcijas optimizU
CpRuCI(COD)70) . Paaugstinot °C e¢impladiazn Ukuu ms
neuzl aboj Us,57sadabdogekUszo@dUN70pali
daudzumumol%)uh aveicd feakcijui st abas temperatl
saskaAU ar AEGH anal g@batkkonversija s:

Ru katalizatori:

n-CeHy4
CgHy-4-(OMe) NG
n-CyHis NN
57 —. [o) ‘

A vai Ru katalize OJ RU““‘% CI"F‘(U PPhy
o 1,4-dioksans CcI N, PhsP
X &
N o~
CgHy-4-(OMe)
67 69 70 7

2.6.att.1,2,3Triazola69s i nt @z eni skos a@patbjlRNoOs un
katalizatorus 70un 71

Al k ®®iuzmant oj Um t r i 7sbh tThactai2a eigh Yjpn &
no albkuwdpentil f Bhizmaptdaj Um uz ®BbdeN
pi emekl!l Ut os reakciji) kapat Vel go | Od ¢
ci kl opievi enoAlalndsa ardedg kucniy ai eakci j U
produkt a riqg3trmiom®@mBgsvUm ar 7ABl.ak) i zn
TU struktiras p ime r dlid ¥ ¢ ia m@HVBC ioknddla mt o j
magnUti skUs r &NOES8Yaun EMBEI as p b &Srait. ) (
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N3

o

n-CsH.
O nCetyy “\Q\N'N“N

57
CpRuCI(COD) (70)
SRR

1,4-dioksans N—
istt, 16 h °
76 %
N_o_- CoHqy-4-(OMe)
o)
66 72

2.7. att.1,2,3Triazola atvasin Uj u7iae g1 gan a

Leso
_J Less
p—
4 +-6.90
] i /
’ [ n-CgH
6.9
2 ~ ~__- 5 5011 ,N\
—= [7.00 NN
i HaHa

07.38})

28.att.1,23Tr i azol a a72WNaAESY spekiraufragments

Triazola 72 NOESY spektr0U redzama sadar b

protoniem ({=4.39p p m) un aromUti skU gredzena
(W=738ppm), kU ar9o starp aromUtisko gr «
(G=6.88 ppmuni= 7. 38 ppm). RedzamUs sadarbo

72st r u 8. &t u  (
TUOI Ok mUr s@aci eag| glmndrn ol eseld] diup

savienmdamml M NaOH, i egl st Batl izrantojdt e c 9 g
HOBt/EDC kU kosnagesstUs iogbe z Urpald.nemantojptd u s
amo®ar educ Ug an(BHF, istamB&1 H emperatlira), ve

produktu maisogojums, t78kabRdud0gPanpl d
BHyTHF kompl eksu. Reakcibjogddnmae xwinpltelk s
apstrUdUj ot ar 4 MC HS&Unda)i e gy Uingé@and mw s
(2.9. att.).
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n-CSHﬂ\@\ N 1)1 M NaOH n—C5H“\©\ N n-CsHqq N
AN 1,4-dioksans Ny 1) BHs-THF N,
NN istt, 16 h NN THF NN

_ — R! — R!
9 ’ © ’
° 99 % N 80°C, 16 h N
J — 2R J mR 24MHCI R?
HOBt, EDC 80°C,1h
DMF 25-31%
istt, 16 h

CgHa-4-(OMe) 58-77 % CgHy-4-(OMe) CgHa-4-(OMe)
72 73a-c 74a-c
NR'R%
NN \N \\N/\

a b c

29.attMUr gsavi &aogiumulUze

| zoksazola cikla si mti(pzo0 Ovius kcii kg kp
reakciiju st ar p N-oaklsk@ijnduz olkrs anok ai T&a v a ¢
pl Unoj Um benzoritrdaNO k s.@7du n  albksoans k a&10. ar
att Ul U parddss@tUonur etrosint U

n-CsHyy

o CgHg-4-(OMe)
N
1|1
j— +
X
N o _~
n-CsHyy o
Cae4-(OMe) CgHy-4-(OMe)
75 76 7 66

210.att.l zoksazol a %t eas zesdinlba

BenzonitrilaN-o k £1d7d eguv Um 4 srnoadkgmersdindlUiz
br omagBsddk o smj ie 58y erimtJUm-l bt b ma ara-Bumiai Au
un t ai sekojogu DMF pi e¥8i (2l aty)@PX u,
SintezUt®t Bl dehdbdmant oj Um kondensUci j
hidrohl or §d,0/HMarhle&CiOs 0 j u ms , bé DKEG D dna
ar 85 % N-Hindkakisii. ben z8Limé glwv U rh,| ¢ KW @uma
piepilinot N-h | or suk 8@ nigmogddau mu di met i | f or mai
i stabas t emper9%]tNior al i4@@3]mit n iztaesd)ms , k¢
hl or da uantivansUdnz0 bit nest&lsiinit,ezUpdbh
pirms tUl OkUs reakcijas veikganas u
N-Hi dr oksi benz8lmiedaiviOm oargdkvantitat 9\
sintUzes rezultUtNokeo&&ai deej Bmj | Kaul
uzglabUj ot pazemi nUtU temperiatsitu U,
ci kl opievienogang) reakcijas | ai k0O (
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N\ Cl

N ~H
NH,OHHCI
n-BuLi,DMF NaHCO3; Et;N
-78 C THF é H,0/Et,0 é DMF é 0 C DMF
n- C5H11 |stt 16 h |stt 40 min

88 / n-CgHyq % n-CgHqq n-CgHqq n-CgHqy

2.11 att.BenzonitrilaN-o k s §7sd nt Uz e

Izoksazola76si nt Uz U i zmantoj Um iepriekg op
al kgeeaun N-hi dr oksi benz8mgdodumbhmr gdliahl o
pievienojUm CLRug! (I ®@D) tripliiel pai nhdilnmigjl © ro
ggodmausoj Um i stabas temperatirU 16
rodas viens izoksazol@6i z o m¥JI2 sitt.). (zoksazola esteif6i e guv Um ar
37 % iznUkumu w6 s tsrawk teTorgyj Wma e rilk man
di vdi mensi onUl os NOESY un HMBC kodol u

¢]
CgHy-4-(OMe) HO-N N-

o
81 4 P o
EtsN, CpRUCICOD) (70) ¢ 1.
EtsN, CpRUCKCOD) (70
DCE N
istt, 16 h O
0
Xx_o_- o7

CgHy-4-(OMe)
o

66 76

2.12. att.1zoksazola76i e gl gan a

MUr gsavi®msojnatda U i zmandzay7dmgaedjr i mld ¢
aprakstoto sintUzes soNu secobu76 PUc
i eguvUm attiecdogo karbonskU&isinkWe W,
izmantojot HOBt/ EDC kU kondens.UfblgakBH-THE age nt
kompl eksuama&u ciU¢ dJims5@.143. a.)mo n u

n-CsHyy
1) 1 M NaOH
1,4-dioksans 1) BHs-THF
istt, 16 h THF
80 % I 8o°C,16h
N—
2) HNEt, 2)4 MHCI
EDC, HOBt 80°C,1h
DMF, istt., 32 h 32%
48 %
CgHa-4-(OMe) CgHy-4-(OMe) CoHqa-4-(OMe)
76 82 75

213 attMUr gsavi &sdjnu Ma e

Inhibitora84si nt UzU i zmantoj Um IRbamebaock &i i U
(85 . S UbkruormlbjrolirB55. poz§ci jNb,r oinmsmearctdmji an
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tetrahawnm omeirdmol a mai s ¢ j8&inmelyg u vwIht aanto
i znUk umu, kas skaidrojams ar dibrom
Pirola85s| UpeNomu aizsargUjUm ar BO®c ai
trietilamdna ursi DMAP Ut k86Ut Wlebndd i z man
Pdk at al i zUt 0 ¢ggUr ssamet8nUlgaqilatsajremkg
pievienoj Um-d#os HCD un 4159 Td2ustandasslai | d o
noggel tu Boc aiB&iseagugvgltnu paur. PT1 r@wl uzn0O
(2.14. att.).

n-CsHqy B,(Pin), n-CgHyy
Pd(dppf)Cl,CH,Cl,
KOAc T
1,4-dioksans
100 °C, 16 h 1) PAPPhal
& 0 8Pin 2'M Na,CO;3
v a -PrOH/Tol (1:1)
)=
1) NBS 2)4 MHCIA 4-dioksans ;]
THE, MeOH Br 50°C.2h 7z
°C.5h —
_ 0°C.5 37 % Cokt
_B% Ny —
HN.Z  2)(Boc),0, EtN  BoC
CO,Et 84
COEt  chyel,
istt, 18 h
85 79 % 86

2.14. att.Pirola atvasin Uj ushsai nt Uz e

TUI Ok 8palt ki uUpbUromaenzi 87br oSedepglitt
aril br 8o GawukiMiyaura ¢ggUr ssameti nUganas
4met oksi f e D ldbva rsaviendjbmuw0. P i r 60 dstera grupu
reducUj Um |1 0dg THFpi ritsatmab(@lsi AtleHmper at |
pUrvUrtUm par attiecChBw, meésitlabaeadiem
stunda), kurg reakcij U ar91(d5Cet% | iaznd bk
3 st gahb @thls)

B -
" n-CsHyy n-CsHqq n-Csti1q
n-CgHq4 B B(OH),
" 89
87 Pd(PPhs), _ 1) LiAIH,, THF —
NaH (60 % mineralella — 2 M Na,CO4 N/ istt,2h N_/
= DMF N_ 2  i-PrOHITol (1:1) 2) Ms-Cl, EtsN
AN~ ist.t., 16 h 90°C, 16 h COEt  CHyCly N

67 % CO,Et 52 % ist.t.,1h

CO,Et : 3) Et,NH -
istt, 16 h

ar CgHy4-4-(OMe) 50 % CgHy-4-(OMe)

84 88 90 91

215 attMUr gsavi 8Isad jnu Ma e
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Sint ez®aminfpiigorari dona het er oftridzdlams k aj i
74a, imidazolam92, pirolam91 un izoksazolan751 tika noteiktas IGgv Ur t 9 b a s
pretPIlm Il

2.1. tabula

Azolu74a,7592un9li nhi sakor @i v O rpeettPmdls(IC s, mv)

n-CsHyy

\©‘Y’Z~‘w
=
Loteaome
Nr. p. k. Sav.nr. Azolé - ICso PIM I, MM

1. 74 oy 4.3+0.2
2. 75 B 10.0£ 0.5
3, 92 pe 5.3+ 0.2
4, 91 Re 10.0% 0.4

8Gavienojums ieglts sadarbgogbU ar G. Leiti

| e gelatoli74a, 75,92, 91uzr Uda 2 gndid bi t orpeetPlnkllt i vi t
mi kr omo | Uegtablld) Wrimavla74a(un i mi dazol & at va
uzrUdoja nedaudz au@at UkgRnmlgid.BidMuUb or o
53nM) (21ltabula 1., 3. riumgalkaijt s UNUt Q] umo
123t riazola atvasinUjumus.

2.1.2.1,2,3Triazolaat vasiin GOum®l m |1 inhibitori
1,2,3Triazola 74 molekula satur 3 fragemtusA, B, C, kurus iesp
modi ficOUt, | ai uzl abot2d6. attr) Moldkulas7éA o a k t

fragmentoa UdmdNrh 0t al kil gUdes garumu st
un aminofunkciju un izPt ot ami nogrupas aizvietot
aktivitUtiB.daM®dI kmdmansgt al ki | gidviesss ga
ai zvietotUjusSavewkmigi tdezeni@enddfjana

pirmaj U pozocijU Nauj tnaowingtrddtl of emiilag
un noskaidrot fenil gredzena pWdamtci | as
fenilgredzena aiCawiNdt oti @jsyps)jmarse nwls&ksa
i nhibitora6atkti vitUOti (
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216.att.123Tri azol a mol ekul as modi ficUj a

2.1.2.1. 1,2,3Triazola inhibitoru fragmentaAmodi f i eWganhaukt I
aktivitUtes |likumsakarobas

MUr gsavienoj umu si okisUzlUk § ranafnrt g em t
bi aril ataBamd ierpUji terkup nii ¢é5@xtO@ @msu nt ez Uj Un
iepriekg iegliaU Mlek@nd bf oam@dieav ad omol
i zmantoj ot tr i9eara(l) i loimlo a-®@ep@ink Whntui e q C
(THF, 80 C, 3 stundas). Produkt 95 i eguv Um airz n && u o
Trimetilsililaizsarggroipama mtoodj¢lem gAq!
KCN (etanola [/ 1Tdens maisgoju@un i st
i eguvUm ®BrMUrugkstauv | Wregj emii ganai bij a
savi embij ewmdldot f unkc iiocetikarboksimetjlgaupnukasg r u |

Nautu ieglt ami nogrupu saturogus atyv
triazolaciklaBT v b 198skiunt ez Uj Um ar 77 %i nPpUka
%, izmantojot97ptivhdaagtbpcpodpda( kIl Ut
(2.17. att.)[95]
s‘/ o
Z
9 | o™
Br. CuBr 7S‘i \\ AgNO3 \\ ’\ft7 CaHa-{OMe)
i-PrMgCl KCN Cul
THF H,0, EtOH MeCN
80gg§:éy3h is;g’fh ist;;g/oh o)
. R o % " ! o N
CeHa-4-(OMe) Loeome CeHa-4-(OMe) N o~
93 95 96 98

217 atttAl kona agruorpougas bi ar9Bd ismtvlzen0j uma

leglito alkona fragdent a7é bt Uk ogamah
rut Uikjaa al i zUt U ci klopievi aAEGHamrl z T
reakaisj ivu r &gundimaoc mBj w md.61a218. attd.c o b U
| zomBPunosat dal j Um ar kol onnas hromat o
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n'CsH11\©\ /@/n-csHﬂ
o N, N
= ~ NN N7 N

o Azids 57 ={ £ = P
Cp'RuCI(COD) (70) oJ o

kbt St S
1,4-dioksans «

ist.t.,16 h
CeHa-4-(OMe) 45%
CgHa-4-(OMe) CgHa-4-(OMe)
98 69 (28 %) 1.6:1 99 (17 %)

218 att.123Tri azol a a6%waMi @dj gaawa

lzmart 0j ot protonu kodol magnUtiskUs re:
ieglt viennozomdgu apstiprinUjudm pro
un99struktiru pierUdoganaikoidoman tmajghmt
rezonansespektruir HMBC un NOESYian al Q z e s .

-CHy-

2.19. att.1,2,3Triazola 69 NOESY spektra fragments

Savienojuma69 NOESY spektr U redzama sadarhb
protoniem {=4.08ppm) un fenilgrups proton e m Ha(il = H2& dpm)
(219.att . Savuk Urt savi enorjauwlar osi¥BnEarsh pb & & r |
aromUti skU grdaz gifa 67p.r205t opnpinem un tri az
atomu (i = 134.31 ppj Not eiskadasr bobas apstiopri
novietojumu 1,23 r i ®2 ol U

NUk amaj pUesavehojuma69 est era grupas hidroc
karbors kiUb kuru t Ul Ok i zmant ojLdl noskdidkatu pap
i nhibitoru aminedrekpnas uai zRlinetlolt Uj o hii
i zvUI Uj OUmi es amdnus ar atggirlgdgg em s
i eguvUm no ,kdrbond&llbBsogos reagentus
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MUr gsavi eodagj eqqusy Um pUc amdoda gsTHMp as
kompleksu (80C, 16 stundas@(20. att.).

n-CsHiy N
n-CsHqyq 1) 1M NaOHn-CgHy N N
N 1,4-dioksans 'N‘\N 1) BHg-THF —
NN istt., 16 h N THF

_ — o]
o 99 % 80°C, 16 h N-R'
_Fh 29 . 100

o 2) HNR, N—-R' 2)4 M HCI R2
Q HOB, EDC Rz  80°C, ﬂah
DMF 26-36% CgHy-4-(OMe)
tt, 16 h
CoHq-4-(OMe) ‘;6 09 CeHy-4-(OMe)
69 100a-g 101a-g
NR'R%
N N ~ N N
D Ol W e U0
N o
a b c d e f g

220 att.MUr gsavi a0iaegjsi mu Uz e

MUr gs avil®siog guaipa v U1 (ajl Greirensat 0 vu si nt
Nauj izvairoties no regi(li zamar uz U
ci kl opi evi end24 ath, #22 atr).e aAlcll4 rdug (1 vstadiju 3

sintUz®ronmobeszi 87b AbmFdagment u b&nzil
mol ekul O ievadoj Um nukl eof ol Us a
trimetils®ilvacati(IIOnRbMo@I0d &l tnBen U
stundas). Produkti02i eguv Umiam U%k4a mw. KU desil i
izmantojot AQNQ un KCN (etanold T dens mai sgoj ums, i st
stundas), i Hg(@20Gim) Easltkedrnau g rl03pmo | &lkkud i
i evaddj Uammet ehd kocriojm tr imUmaig nai jka {bHF,&Smold
°C, 3 stundas). | el®di zmaditai Imi euotloi a
ci klopievienoganBs Reakcijls areauwljtdl
triazol a 10®agi 08i0z o%n@easat)k u mu (

TMS / n- C5H11

Azids 57 N — N
CuBr, /PngCI AgNO3;, KCN MeMgBr _CpRuCI(COD) (70) o
THF H,0, EtOH T e " 4, 4-dioksans g

7OC3h istt,2h 65°C,3h istt.,16 h
53 % 86 % 80 %
Br
87 102 105

221 att.1,2,3Triazola 105s i nt Uz e

Esteral07i egl ganai Kowalskeensttoejrlam homol ogUc
[96], kasNauj i eglld8apr ovodhyjlatde 0g?® atgkek §ad
garumu starp triazola ciklu un aminofunkcijKiowalskie st er a h o mo | ¢
reakcij U0 kU s tladibpmketondlok t st or kdiasa t U1 (
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homol ogi z 1070MUa ngaslammii®%iogiguv Um 3 soNu s
jietveri estera grupas mneduedihanot aat tlii eAd H
grupas pUrvUrganu par mezil atvasi nUj
aizvietoganas reakciju ar bel&il etil ar

n-C5H” n- Can n-CsHyqq 1) LIAIH,, THF 1-CsHyq
1) LIHMDS istt, 1h
n-BuLi 2) MsCl, Et;N
Y n-BuLi, TMP THF CH,Cl, |
N — . N
_ CHpBr, N N 78°C,2h N "\‘\N istt, 1h N\ N
X —_— —_—
THF 2) AcC\ MeOH N | 3)Bn(EYNHHCI
\ -78 °C, 20 min o Et;N [\ N
92 % 1,4-dioksans
Br o) 90°C, 16 h
48 % (péc 3
Br stadijam) Br
107 108

222 atttMUr gsavi é089i nméz e

Str ukatkitriavsi t Ut es |l i kumsakar dbu nosk
si nt ez Uinhibitons 1442 | &kas satur 8t aorgp e&kd&@at
gredzenu un aminofunkcijd | k §l0®iae gl ganai i zmantoj Om

benzil 93 8mjlud@sii nt ¢ zUjzUmant dQOwara(lal k § n
jodoL@GunKtetrabuti |l amdadNj48°Cj24 stgndas) k| U
(2.23. att.)[89]

o]
/\O)V\\
n-CsH n-CsH
100 CoHa(OMe) ° ”@ N, N, /Q/ o
Br Cul, K,COj, Azids 57 NN . NN
BugNI Cp'RuCI(COD) (70)
MeCN 1,4-dioksans O, O,
40°C, 16 h istt., 16 h d = 4 =
53 % X o 47 %
CHa-4-(OMe) ~
5 CgHg-4-(OMe) CgHy-4-(OMe)
93 110 M @2%) 21 112 (15 %)

223 att.1,23Tri azol a alltwmdi2n&g ugnan a

l egltollai Kk pantRaj Ukm t tadzdlazesteralll sint Uz 0.
Al koma gadoj umU ci klopievienoganUs ro
regi oi WbumiM2ma i s Qajtutnmise c(@2B.6tt.).2:Pli | nggai i
111unll2at dal 0 ganai ig@wmanapg Uine pmafuaigd e «
PUc attorogganas ldjaduvgm aegid@i 2o mlrr
struktliru pierUdoj Uko daa!l udimalg migtniss kolhsl
HMBC un NOESY spektriem 2.24. att.).
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or ot s "
L = S .
’ \
Hp = 1
1 5
— Y )
N ,
AR -7 " n-CsHy
721
. HaHa 67 {H
e LS s RN 715
N
’ \ H
Ha Ha s 1 i 220 b
\ ’
7 N s 225
~l _-

B
yyyyyyyy

2.24. att.1,2,3Triazola 111NOESY spetra fragments

Savienojumalll NOESY spektsrsthdred®ama meti | U
protoniem (=4.06ppm) un ar omUt i skU gredzena pi
(W=721ppm), kU arocskauppapoo gui7elsphn a ,
un Hb(li= 6.94 ppm) 2.24. att.). Re d z amUs apatigrima thagokdad Is
struktiru.

MUr gsavi edaf usnmiunst ez Uj Um anal o7gacs ki
atvasinUjumus. EsteralldarddbhNaOHi ggotao
deva karbonskUbi , no kuras t Ql3k si
(225.att)Amodu reducUganai kU sTHE Hompledsu.Uj u
Reakcijas gaibtodt Unaad ukgoonsp | aerkgsrua apst r Ud
ggodur@, (BOstundamodilesci eguv Um

n-CsHys

y 1) 1 M NaOH ’
n c:—,HM\@\ N 1)'4{”0‘(@s \©\ 1) BHg.THE C5H11\©\ N
NN istt, 16 h NN THF N "N
99 % N 80°C, 16 h R
o 2) HNR, 2) 4 M HCI N
4 \— HOBt, EDC 180°C,1h ‘R2
DMF N 29-37%
istt., 16 h o N,
CeHy4-(OMe)  78-85% R CeHa-4-(OMe)
CgHy-4-(OMe)
11 113a-c 114a-c

NR'R%

c

225 attMUr gsavi d@laeecj usmiunt Uz e

PUtojuma iet ta3tosi azion tae zaltjvéang viend)|j u m
divus un taoousgaroal ek Ng @dip c edaenu Uhl o
ami nofunkcitjik.a K@@atio airnhdtbggi r 0gi en
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aizvi et ot Uju stUriskajiem i Z4ad)n0lagm. Tr
114ac,108i nhi bi t or Us akti vi t Orzs tvabrutldhas

2.2. tabula

123Triazol a atvasisakijiueuv OrpketiPbmal§0 4, M)

n-CsHy4
NN
— N
( nN'R
R1
CgHa-4-(OMe)
Nr. p. k. Sav.nr. -NR'R? n ICsoPIMII, uM
1. 74a 1 43+0.2
o~
2. 101a § 2 0.60+0.03
3. 114a 3 2.7 +02
4. 74b \ 1 47+0.2
5, 101b LD, 2 0.60+ 0.03
6. 114 3 29102
7. 74c } 1 75+0.3
8. 101c Tl 2 1.8+01
9. 114c 3 59+0.3
10.  101d Q! 2 29402
1. 108 e 2 5.0+0.2
12. 101e TN, 2 6.5+0.3
13. 101f NS 2 3.0+02
4.  10ig O 2 22402
Noskaidroj Om, ka divu oglekNa atomu
aminofunkciiju ir pi emUrot Ukai s i nhi
(22.tabulg 2 . 5., 8 . rinda). J 22 fabulp k.elr i s s

7. ri nda) vai 232tatmlgBek Na&b . at ®dmusri(nda)
aktivitUOte uz Pllmgliitiier rleziué v die i g mWlla:
pUt 0j uma id sptair dimzelal0lkgaa d 0j umU centr Ul ai :
uz gg§godi ntnUj pUOrvriset sf armakoforie el
sadar bdabnaisn okp per i d A6 at).vasi nUj ums
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226 atttAi4Ami nopi per i don% Ba tiazalaslDla Umamak ul Or ;

modelis Plm Il aktovajU kabat
Mol ekul UrajU model o redzams, ka d
savi entapmtbr ogi na protonUt U sl UOpekNa
negatovi | UdU0OtU0O aspartilatlikuma Asp:
caur Tdens tiltiAu ar as?2iatt)i |l atl i kut
74a 101a 114a
‘SA o ‘OA.:‘:: ﬂ
- ] ' “U ﬁ
L ASP34 ASP214 L ASP34
ASP214 ASP214

227 atttMol ekul Or ai s

mo d e | iesgarunkadeekmpuezr Uda a

sadar bébdas g a mMdsdialkilanano grupu savienojumos74a, 101a, 114a
un katalgtiskajiem aspartilatl:i

OsUkaskNB @&dgloms)

ami nofunkcija ti

garUkas (3 og

rzota subopti mU

vienu no aspartilat]| i2R7uath) e m,U Hgddtt Uike a

inhibitoro aktivitUti
starp centrUlo tri
ietekmes uz aktivitUti
Lai noamirnddgruupas

uzrUdoja triaz
a gredzenu un
noskaidroganai

aizvietotUju vei dz

aktivitUti, sintezUj Um n2ltdbdal2y 5.,t8r, i az
10i14. rinda). WivdaugdtaBk sz ri8d mjUa umi | &
satur dietilamineun pi r ol i d ¢ 2.2 tatlg 2.,v5i rindapStaljkasid U(

ar Pl m |1 un i nhi

bitoru moN-akkigupa®r Us

sadar boj a-kabatas Tyr3® dlelZy Bhe294 un lle300 atlikumiem, un
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| iganda saistoganos galvenokUrt ietek
kas sat ur Ulsdasdiimoi us ktilamim)agrupas (2.2. tabulg 12., 13.

rinda), uzi Whiab izteom sk Wa kd ii ertidttlQeais inmUj ur
Acomredzot stUriski mazas gr ufkabatu. ne ali
SavukUrt st Uriski- Nimetul pgpaemagdobeén

tetrahi dy ¢2i2zabugi8n 0, A 13ri nda) gadoj umO
aktivitUte ir zemUka, kjaobaailz.vi et ot Uj s

2.1.2.2. 1,23Triazola i nhi bi t oru B fragmamt a

strukalktriasi t Utes | i kumsakarobas

Lai noskaidrotuB fragmenta ¢ t e k mi uz i nhibitoro a

123t riazola at BhsagheomUssakas:

1) hlora atomu fenilgredzenartopoz dci j U. Go modi fi
fenilgredzenai zgri eganos no, milaesk uNaaust up i
papildu sadamubgogbas ar enz

2) 4pentil benzilaizvietotUju. Modi fi k
fenil gredzena kust dgums;

3) 4met i |l fenilaizvietot Uju. GO modi f

inhibitorUs aktivitUtes nodroginU

sadarbdoburveilldesgankiabat u.
MUr gsavi en®jfumagmekt 0§ satur fenilfagr
oto-pozocijU, ieglganai billga Addhdiaenctilezgla
gal venU s Nacdtitajna | §lgtaal d-H Orio-h | o0 (@ an a .
Produktul116i eguvUm ar 95 % i znUkumu wun tU
attoroganas. PUc acetil gllUpé&urmo @dealvd
par &l18 gzrdaatojottercbutini t r gt u un a 228ct0){98]i met i |

1) CH3COCI
Et;N
NH, CH,Cl, Hy
10°C, 2h tBUONO
9% __cl Konc. HCI_ _TMSN;
2) Pd(OAc),, NCS 10094(3/3 h t(t:Hft(o:N
TsOH-H,0O is min
n-CsHqq toluolsz n-CsHyy n-CsHyy
istt, 16 h n-Ceftr
95 %
115 116 117 118

228 att.tAz 0Hl& egl gana

legltdisadotdduk i zmankjabml i atOO i jca k1 op
reakcij U9arveail kdjnaut t r ilHzlorlga gaatjvlh sg and)
ci kl opievienoganas reakciij as rezul t Ut
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attiecogbU 1:1, kurus atdal¢jUm, izm
at vasimakjtumakt i ra tika pierUdNOBSY i zr
un HMBCkodol u magnUti skUs rezdhramrods z9
estera grup ar t ai s e k1ag iogaul gamauda MUL2¢gs avi
i egl ¢ ada calyoUinzmantojot BH-THF kompleksu 2.29. att.).

N3

Cl
n-CsHi4

-CeH
cl n-CsHyqq a n-Csg cl
O~ nCsHyy 1) 1 M NaOH
Z NN 1,4-dioksans N 1) BHy-THF NN

o} 18 N istt., 16 h N-N THF N
CpRuCI(COD) (70) o} 99 % N 80°C,16h
1,4-dioksans 2) HNEt, 0 2)4MHCI
ist,16 h O HOBt, EDC 80°C,1h N
13% < DMF N 42% < \
CgHy-4-(OMe) istt, 16 h M\
CgHy-4-(OMe) 40 % CgHy-4-(OMe)
CeHa-4-(OMe)
98 119 120 121

229 att.123Tri azol a at2tsisn tnllz ey ma

Benzi lzsdan ezUj Un3s asaka AU Uarmr en z & Mo
izejvielu izmano j Ukrmo me r ¢ i U b i4-n-ppei neteij | abne 122).oPstkcU b i
karbonskUbes g¢gsavpiasnaedid,)gauaddm att
benzilspirtu123 TUIl Uk veicUm hidroksilgrupas
fosfora tribromddu e(mpeetrialtUnrhal,or f6s,s
sekojogas nukl eof ol Us aizvietoganas
i zmant oj ot nWt fi acreaondu maHsS Qj ums, |
stundas), i ed24230matth[@hzi | azodu

OxOH 1) LiAIH,, THF Br N3
istt, 16 h
99 % NaN;
_ — >
2) PBr; H,O/acetons (1:4)
CH,Cl, istt., 16 h
n-CsHyq ist.t.,, 48 h n-CgHyq 99 % n-CsHyq
95 %
122 123 124

230.attAz 01R4si nt Uz e

Rut U()ikjaat al i-¢iUp &l Ar,B ci kl opi evi enoga
benzi lladzhrdu ac el?6 | URaakci j avsei dejzUs t Utr
regioi zomUraut tmaeicH®§lumessl sadal 0j Om, i
hromatogrUfiju. VajadAZBdaiksa tireigdzsl a
i znUk umu. Zemais iznUkums skaidroja
nepi | nodg u26kanessiju.iT &1 SRkukiMiyaurag § Ur ssamet i n
reakcijU nl@8 ubrdmmddhsi kar bo89i | parl UMb
katalizatora Pd(PRjy un NaCO; k| Ut i enU i eguvUmi2di f e
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PUc estera

grupas

188 i der gou vo(roensskkatkhbi | e nka

i zmantaonjoW®d si nt Uz 0. PUc amods aTHFes
kompl eksu un apstrUdes ar13#23¢att).Cl
N3 c
n- 5H11
: B(oH);"Cen
Hko/\ nCsH11 ? (?
N. o7 ° 127 N/N\\N Pd(Pth)A
_Cu _CpRUCI(COD) (70) 2MNaCOs &
MeCN 1,4-dioksans TPrOH/Tol (1:1) (1:1)
Br istt, 20 h istt.,16 h 90°C, 16 h
82 % 13% 80 %
CgHg-4-(OMe)
125 126 128
n- CSHM n-CsHqq 11),13-2?0'::5?12 H@QNEEE;C
ist.t, 16 h DMF
1) BH3-THF
THF
80C16h
g\\ 2)4MHCI g\(
80°C,1h
65 %
CgHy-4-(OMe) CgHy-4-(OMe)
23l att.1,23Tri azol a al3tiaesgdIndJg ruana
PUc analogiskas sintUzes shUnm8%
Acet l04UnaaBdlduru savukUrt ieguvUm
br omoddai,p oll ,U¥iUesv iceinkolgoapnas reakcijas re
triazola 133 r egi oi zomUrs arTW50k% izmlAktumpo
aprakstot o irkeaa boinjsk Ubesotewst era hidrol

SuzukiMiyaurag § Ur ssamet i nUg aniatse sr eraekecu g g aumnu
mUr § s a v il185(2@2 aitnu

N
1) 4-MeO-CgHy-
B(OH),
Pd(PPh3),
2M NaZCO3\©\
Br 1) 1 M NaOH -PrOH/Tol (1:1) N
132 1,4-dioksans N 90 °C. 16 h N
_CpRuCI(COD) (70) istt., 16 h N5y 76 % = -
1 ,4-dioksans 2) HNEt, 2) BH3-THF, THF N
ist.t.,16 h HOB, EDC N 80°C, 16 h N
65 % DMF o \—  3)4MHC
istt., 16 h 80°C. 1h
64 % 76 % CgH4-4-(OMe)
Br
133 134 135
232 att1,23Tr i azol a ai13Bxisn tnlU ey ma
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No liter at Trr a=s B, rkd daming i p e r 52 d-p-peamtilfenilgrupa ir

virzota Pl m [26) SavstkrasAtUa akra bcad Kii.gn g & r ipdz
pi rmUs pozodciijrasviaizdDrisetPoltnm)jisl v UOr st
al kil gU0Udes un vUrsta kada&tidsgUseadarc
sagsinUgpentidngrupas uz metilgrupu

samazi nUj oMnul ondozV 42 B t |, sal gdzinot ar
10la, i nhibitorUs aktivit U23tabulkl, i2.t3u ms

ri nda). Lodzoggi r e z u latmli tnio h it4d(3eomd Hav |
atvasidejglkhuBl m 11 inhibitorus. PUt Q]
kabatU ietilpstoga watUasabhkhilohPde usnt
|l iganda kodolu stingMilVairseaispart Ok

al kil gU0Udes garumu, ¢gUda stabilizUOci]j ¢
2.3. tabula
Triazol a a 74m 20%aj1810330186inhibi t or U akti vi t Ot e
(IC50!nM)
RNy
~{ ~
"
CgHy-4-(OMe)
Nr. p. k. Sav.nr. R n IC5oPIm I, miM
1. 101a ol 2 0.60+ 0.03
2. 74a e ot 1 4.7+0.2
3. 135 ADN 1 >200
4. 131 0L 2 5.2+0.2
5. 121 e 2 0.60+ 0.03
l evadot benzil grupu triazola cikl a
samazinUj Us 28 @bulmidt. k Orritrocgd ) ,( t UdUj Odi
fenilgrupa ir piemUrotUkais aizvieto
dati liecina, kapara-n-pentbb enzi | §Ude atrodas | eAgo
t UdUj Odi s aumaazsi n®a d amoblgebkas ar aspart

kabatu. HI ora at omaortopova@digjab ai M reinb il
nei et elB.tabljaa. riffda).
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2.1.2.3. 1,2,3Triazola inhibitoru C fragmentamo d i fnawg [y gstrukt Tr

aktivitUtes |likumsakarobas
Lai noskaidrotuS1 subk a b at U iCeftrialgpnsetnotgaoc ai zvi et «
uz Pl m 1|1 inhibitoro aktivitUtdem sint
fenil gr up asi savierjumus, kustal juiske lislas grupast(Bu,
mor f-p)l gneai zvietotu fenilgredzenu, id
grupas.

MUr gsavi enojldtme i zsmannttlozjOOm i epri ekg
bl vbl26k uRutiiPnat al i zUt U ci kl opi eS57urenoga
al kp6iueguvlUm 2 regioazoimde¢ptkina2sbHjab cha
i zmant oj ot k ol on n233 att.).h r oNweapti oegeri Uef gi aj mio
regioi 83 mguvUm ar 42 % iznUOWdmjy Umn
i zmant oj ot dkiovddoil nue nnsaiegumditsestddBC Urs NOESY
spekttuanal PGd . estera grupas 6deglL9bms
karbonskUbi , n o kur as t Ul Ok 187 nt ez
Savienojumul37mo di f i ¢ U] UrmpzukiMyaum g g9 pmet i nUgan
reakcijubr oma at omu nomai n atfenigupe Produkas) Ud i
13%-di eguvUm ar vidUji augstiem iznUkum
arBbTHF kompl eksu un apstrUdes apbs 4 M
aminoat va#$ibnlUj iHmwds oksi ai zvi et otldle tri a
i eguvUm pUc metil gr upldl, izmaptgjet NaHauna s s a
dodeci I28ati[1®a u (
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5
‘ A
1)1 M NaOH X
Br n-CsHqq 1,4-dioksans 1-CsH11 N R
Azids 57 NN istt., 16 h NN 138a-d
Cp'RuCI(COD) (70) _ o _ 9% — o Pd(PPh3),
1,4-dioksans 2) HNEt, i-PrOH/Tol (1:1)
istt. 16 h '0 HOBt, EDC N\ 2MNa,COs
« o 42 % & DMF & 90°C, 16 h
N istt., 16 h 56-87 %
o™ 83%
Br Br
126 136 137
n- CsHﬁ n- C5H11 n_CsH“\Q\N,N\\N
1) BH3 THF R = 3,4-OMe =
o TH NaH
80 °C, 16 h 1-Dodecilsulfids N/\
N’\ 2)aMHC DMF &
80°C,1h 130°C, 2h
59-66 % 43%
{-on
= R
OH
139a-d 140a-
a:R= H 140e
b: R=4-t-Bu
c: R = 3,4-OMe
d: R = 4-Morfolin-

233 attMUr §savi @40eejsuma Uz e

Inhibitorus140f,gs i nt ez 2B map &1 U redzamls s
i eguvUm pUc amdda ggTHPRe mpleadluswWgaaakb
137 MUr ¢ s a vi#Oegn @ jg wSukikiMiyauras amet i nUganas
pal Udij a katy)aunNgCastkd Ja i RaUP P h

HO.__OH
B
X
‘ 2N R:
n-Can 1) BHs THF . C5H11 133fgncan\©\ N NH,
80°C, 16h C 16h ___Pd(PPhg), NN i
2)4M 2amHc TIPrOHITol (11) (1:1) —
80°C,1h 2 M Na,COy f
N’\4e% N’\ 90 °C, 16 h N -
28-43 % & ©\
g OCF,
R
g

137 141 140f,g

234 att.MUr gsavmuddtfpgusi nt Uz e

Sagl abUj ot i ep maoskaigrajos solekulas farmakoforus,
noskai df objifreniki funkcijas aGdalétteok)
i nhi bit opretPimlk@4 tabuld. Ot i
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2.4. tabula

1,23Tri azol a at vasi n bienilnfiunkc idjaagsUda iezmvi et o1
to IC 5o, MM

n-CSHH\Q\ N
N"°N

C'\
L)
Nr. p. k. Sav.nr. R ICsoPIM I, miM

1. 140a H 1.8

2. 140 4-t-Bu 2.8

3. 140c 3,40OMe 1.9

4, 14 4-Morfolino 1.2

5. 140e 3,4-0OH 15

6. 1406 4-CONH, 0.78

7. 1409 4-OCR 3.3

8. 101a 4-OMe 0.6

No iegltajiem r e ztiatola Uhhibiterubifenilfanitcias ms |

ai zvimolekuaBda M&z i etekmWtiwht Bttor bahUl
ieglti, ja paiapendti jubkcaitjreosqlala, ICgget ok s
PlmIl =0.6nM) (2.4.tabulg 8 . rinda) . SaskaAU ar
rezul t Oti em, met ok sjiagsr upasr ogfaodbdaj u s d
met i | gr up uSlsubkabptadolt @D aun Met 15 ami nosk
bet skUbekNa atoms atrodas pUr Uk t Ol
ifdeAraga saites. SavukUr parap 0 4 ewiajd @
trifluormeto k si grupu, inhibitor0 akti(Mogt Ut e

ICso PIm Il = 3.3mM) (2.4. tabula 7. rinda). Ja fenilgredzemmrap o z g ci j U s
neai zvietotu amoda g rl4@, ulCs, =i M78imMY,i t or U
24.tabulg6.rindg uz PI| m | parainatoksiaiavibiota tgizzolaRla)

g a d g [2¢.takllg 8. rinda). Tas skaidrojitasms ar
veidoganos starp amddgrupas sl UpekNa
skUbek N&35att)o mGayukUrt, imetapaodzdtci maJl ekay
met oksi grupu, ipmetlPimblp & »e tBirewdsiG=vii. t9U teeV
(14Qc, 2.4. tabula 3. rinda).
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2.35 att.Triazola 146amo df unkci j ass |wvdeeiAdacagyapnr(bsh e © @ a
aminoskUbes attez klumdt § doki nga

3,4Hidroksiaizvietota 140e, 24.tabulg 5. rinda) un neaizvietota
fenilgredzena {40, 24.tabula 1. ri ndalCsow@mt)d andd uz |
z e mU joaevadojasi d e Asaiie§gsat ar p i nhi bitoru un
aktivitUti ietekmU aro fenilgredzena
ai zvi edgf UjmBu ¢ldl, ICs Plm Il = 2.8 pM), 4-morfolino-
(140d, ICso PIm 1l = 1.2 pM) (2.4.tabulg 2., 4 rinda)i i nhi bi titor & a
nedaudz samazinUst.UrGakO baebdjpsu @l zvi

subk abh9dz ar to starp protednu un | icg
N o si nt ez Utriadas (eaksazaaz gilola, triazola, imidazola)

atvasi ntUjivuani®eima atvasinUjumi wuzr0doj
uz Pl m | I. Savienoj umi |, k as satur d
triazola ciklu un amiUkof u mkdibjit,0r oz r
PIlm I1. VariUjot dagUdus aminogrupas
ICso vUrt gbas uzr-Udm piiredliildagmiano gr upu
atvasinUj umi . Svarggi mpentril@ddad a rk

hidrofobUs sadar bCftagmentafae niviUg rsd caz eknaab a
inhibitoretakmUvimadti

213.Tetrahidroi zohinol ona atwmasinUju
strukalktriasi t Utes | i kumsakarobas

Jaunu nepepti domi m@taingksip Ui mmipiedjutzanawn
kur U zi nUmiar visrax Vvieawn akjuiekmio d i fdatcwWeariot ¢go
Vali sasl Udzot bgtausaglcatkljuot esogos
l zmant oj ot go pieejuUpédures prdgdaaosa luw |
fizikUOl gpmgéhkbs, kO aro ieglt jaun
modi ficUgamasvev&istn$ gr os tzamplnamdd n u E |
antagonistu izstrUd@.vi Pbdjamddhulaaikas a s |
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fi ksUta bioaltlgv sjatd tadomilodmWcakt i vit Ot
funkd o n Ul aanagoniski&stbs(2.36. att.)[101]

- o
(¢]
— = (¢]
SYN SYN
Cl N\ cl N
ToH : |
: ; . 7
0 ! R !
‘R A
142a 142b

2.36.att.Pr o st a g EPA receptora antagonisti

Par pamatstruktiru jaunu Pl m 11 ne,j
i zmant oj Um i eprdaek gopapRyR]dfReliuds?]

Modi ficUjo52i mekeeko] ot sai ti staump f el
pi perii&dma 3c poz9dciiju un atverot p i

tetrahidroi zohi n48l SaxienojunastldBassai gn (hjbulms e s o
farmakoforos elementu§ ami nof unkci j u (veido j ont

aspartilatlikumiem un T demd t molaek ukaats
Asp34 atlikumu), bif en-kabau) ann-pestigdtdUj u
(ietilpst 280attdt a kabat U) (
A Varsta kabata B
n-CsHqq n-CeHry

237.attAi Pl azmepkbni nhi bi t otTue tdriazhaiidnrUbg aznoah;i nE
at vasi n43gokings

|l zmant oj ot dokinga pUtojumus, pUr |
tetrahidroizohinldd gma stditsvaai o dRkgums | |
aminopiper d 9 n a at v@szian)Jj umMe | UmUm sintezU
tetrahidroizohinol dna atvasinUj umu f
ai zvietotUjiem un not ei kpgretRinol, Pimiltun bi t o
Pim V.
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Anal ilziGjedgte@} 1 seci nUj Um, ka UrtUkU me

at vasi t4djsu mu U PietdétSpenglert et r ahi dr oi zohi n
met ode, kuras pamatU ir feniletil amd
protonu vhads LK IRA3ait)eedD (

R J CeH 2 i B
‘\\ s Br: H2N OH " Br
P N — OH —— —
NH Br
o
144 145

rac-146 147

238 attTetrahi droi zohi nbiroentar castivnatsU znelsj usnh

Ami noskUbes racti50nel BB mmsi nt ez Ut 2 s
komerci Ul i p 42 Sgvienojlimudcri4dime d g C¢-&mk i3 Uj ot
br omben zui (14D marodmoedt i | ac et v @48 ndlbtnrail joan Ue t
k1l Uti enU, 28%attd[104]Sildoa savdehojimuac-149k onc ant r U
sBk&bun etedsyjshkdh sopamlek acetil grup:

dekarboksil UganUs, kU rezult Uacd50i e g
(2.39. att).
0 COut
N Co,Et o
Fras HClkone.  C! HN._COOH
Br Br _ NaOEt AN COE cH,cooH
\©A EtOH Br\©J< COEt J00-C, 181 "
85°C, 16 h 82%
89'%
147 rac-149 rac-150

239 attAmi nos katdlsessi nt Uz e

leglt tetrahidroibmhd noné @dinas art glatsa ;

rac-150i zmant oj ot nelielu paek¥o)y mat dghbk
sUrskUbes kI (5] @e® s amied zadesddlisiend Igama
i zmUginUj Um ar9o formaldehoda ¢g@adumu
vai trifluoretigskUb¢eslkunUtHBRmU(33 a%
apst @kND e sma&lbnee r e £2g0J5tH

—
CI H3N COOH H*

Br. — 4#—= Br
OH
\M‘\

rac-150 rac-145

240.attTetrahi droi zohi nadidssa na tUm@gi n 0] uma
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TUdWUNI UmUmsar gUt skUbes un amdna f unk
rac-150 mo| e k®k Wbes f unkci jasl50saa vzisearr ogj Oy ndim
metil grupu esterificUganas reakciijas
SavukUrt aminogrupas abzoao@bhghouadodona
k1l UtienU, kas mdive24L atg It kar bamUt u

c o /\o cl

e H3N SOCl, HoN'© 152 HN
MeOH Pmdms
60°C,3h CHf?‘?
IS
99 % 18 h
97 %
rac-150 rac-151 rac-146

24l attAi z s asagnl tna sredllBéss nt Uz e

legi t o kaacbB@imlhant oj Um tetiahiedi gianah

i epr i ek @jos aepkrims kaptspstthk Nar af or mal de h/o du €
sUr s K¥Ipreasi sj Reakcijas rezul t13BWUN radU
150 attiecobU0 3:j10m, kuiramsantmojdal 0 pr ep:
hromat qaa &) Bapuuk Urt enant ildBiDegsv @mvar
17 % un 18 % i znUkumu grUck celncamn u ohmrUa noa
i zmant oj oitormUrdllful=sit.ac

Enantioméru

sadali$ana |
HO/{'\O 07 ChiralpakiC \©© k o~
AcOH/H2804 (3:1)
ist.t., 20 h

rac-146 rac-153a 3:1 rac-153b (R)-153a

242 attTetrahi droi zohi ntgamiadb as vasUné&j umu

Lai i egitahi dr qR)-54 hkianso | e pi eci e gams
pUrvUrtobyvajeadi GjUgganaggel t aR4A%=ar ggr
(243 att) Savi enR){lG8aNk a(r boksi et i | &ilzns aarrg g3r3u |
HBr / etigskUbes §ggodumu, ma.i sd U] Uks t
kar bonastkWabeisRU34ueguy¢yUm pUc estera grup
HCl ¢ g <ildbu7mic]105]
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1) (Boc),0

o 1) HBr/ACOH NaOH SN
Br. \M g : (33 %) ? H‘BUOHY H20 Br. L\

N istt. 84h _ py \\k istt, 18 h N
N__O__ 2)BMHCI T OH  2)EtNH N. O

A 70°C, 18 h NH, HOBt, DCC hig \]<

o 93 % Tl DMF o

istt, 16 h
84%
(R);-153a (R)-154 (R)-155

243 attTetrahi droi zohi n®Hlb5sa natUzasi nUj

Savienojuma 154 st er eocentra absolltUs kor
nol UmUm k rzimsentjelifraktometrijas data n al g zi s k Db @ sn¢
atvasi nl34 noembimj a i espUjams noteikt a
sintezUjUm atbilstogo asckdjbuensU, meitz m
rentgendifraktometrijaslatua n al 0z i , ,n oks& ati eltrrog HlEad r o i
stereocent riaRRdhatt) gur Uci j a

e
}/
) 2?\2 Br\@@.\\o&o/
-, //’\/ s

(R)-156

244 att.Tet rahi dr o(Rzl66kir m & It @ h eifraktoenetrijag eati

TUI Okaj U sintUzesaiga$ amigglupy$ av inema jew
(R)-154, kas Nautu izvairoties no bl akus,
KUi zsar ggr up terchutpksikaibdhijgilpiiOgl Re akci j u v e
tBuOH / Tdens maisojum30 INaOHi emdd. BBwc
tetrahidroizohinolona atvR455s8U0pubinU;
kondensUj ogo r eagéDACwn grodukta R-156i & gnu \HOB
ar 84 % iznUku2BatpUc 2 stadijUOUm (

| egl t aj a M)-185M@acdizsanggiup  n o ¢, Gzidntdjon 4 M HCI

14di ok s 0, stgnBa3)245.att.). | eglito produktu t
i zmantojUm bez papildu attoroganmas.
tetrahidrofurUnU i eguvUm Latit ineoclgegkou | &
npentil gUdi sat ur ogu n tfeazema kaocfj oDrigr , [

Anpentbenzoil hl or §dumelliP B3¥nihdttloddhoade n e mp
18 stundas). ProduktuR(-157i eguv Um ar 44 % i znUku
MUr gs avi eRplddhima g uSGkukiMiyauras amet i nUganas
p a | & Hatajzatora Pd(PRh un NaCO; k| Ut HedWBWoksi at vas
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(R-15ci eguvUm no iepri eRIBDNniogtgeNGt U mert o
ar k-dodeciltiolu NaHk | U t(2.46. att)[100]

: (R)-159a, R: |

1)4 M HCI | |
L) tdosans LJ RB(OH), '
ist. t., 16 h N 158a,b _

Pd(PPh3)4 R

N : | 1
2) LiAlH,, THF  Br. n-CsH n-CaHyy | :
Br. »\L\\O ist.t, 2h i o M NayCOs _ T (R)159b R |
N 3) 4-Pentil- N 1 ,4-dioksans 1 :
“Boc benzoilhlorids, DIPEA 105 °C, 16 h
NaH

CH,Cl, o 47-49 %

istt,96p | Ned MY T
(R)-155 44 % (R)-157 no (R)-159b | 1_podecilsulfids
130°C,2h
58 %
o L
N
O ,\‘ n-CgHqq
Y
[¢]
(R)-159¢

245 attMUr gsavi eRptbfae msi ot Uz e

Lai noskaidrotu, vai fenilgrupas novietojumset r ahi dr oi z ol
mol ekul U ietekmU inhibitoro aktiVvit Bui
saturogu sRxI6l (B46.a@it.)uMilr §(s av i ®elji ergw v 0m
BuchwaldHartwigr e ak ci j ame tc @ N$i 1800 g n aRA5M0 d a (
katalizatora Pgdba)y, f o s f 0 n-Bhod un dlabB d a k & & ©°C,(16 0
stundas)Z.46. att.).[108]

Q. y

160

L)
Br ) n-CaH Pdaldbal, X-Phos n-CsHyy
mp Toluols /©/ \©:> \H/©/
(]

90°C,16h
55 %

(R)-157 (R)-161

246.atttAmi noti |l ti Au s aR)-16Llioeypl ganrha bi t or a

SintezUt aj i e memm@+l5scauni(R-h6d jtika noteikta

i nhibitorptgtpalatzimelplsugtivs | eglitie rezul tC
25.tabull Tetrahidroi zohi nRU®a@mzrditdwasi miUij
aktiprétP Ut il un PIlm IV mikromol UrU 1| ¢ m
Vi saugst Uko Pl m I i nhi bUganas spUju
inhibitors R)-159h savukUOrt hi droksifenilgrup
inhibitori (R-159cun R)-161uzr Udoj 8 PReilDHadsz zemUku
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aktivitOti wuz Plm |
(R)-159b(2.5. tabulg 2.1 4. rindg.

, Pl m 11 un Pl m

2.5. tabula
Tetrahidroizohi nd¢R)- 56, (A-16t1@sv Grltj ubmaus

Py
IC 50 MM
Nr. p. k. Sav.nr. R Pim | Pim Il Pim IV
1L (R15% (. 2241 2 ~100
2. (R15% 0 1.9+01  16.2+08  466%20
3. (R1sx " 7.3%03 40+2 ~100

4. R)-161 N 7.0+£0.3 455+ 2.0 73.6+3.0
R-161 (Y

qKoncentrUci jiloonMedgi oahOb{00063% neuzrUda efek

PUt §0j uma i et warmd e jalutnii ka nepeptido
tetrahidroizohinoldodna <c¢i kluwu saturogi
atsl Ugas stadi j aPictetiSpekgler r e akanj at a L

tetrahidroizohinolona atvasinUjumi u
Pmimi kromol Ur U | 0mend.

22.Hi droksietilamopaaamepsiomdj a mih
2010. gadUGlakosmipklbmep jml i cUj a | iela af

HTSr ez uldiWe iusj aWhu anti mal Uri j.88t me dink
rezul t Ut U il35KB8 isden teinfoij aPWfélcipardmp ar a n @t
augganu inficUtUs%&sh nisomderltsr Ociisjnia z
struktiras tika sadhemobasf da7middtruspds |\
no gom grupUm satur @j magmentd s ah iud rogk
savienojumu$l09)No publ i cUtajiem savienoj umi
i zvUl Uj Umi es akt v llgaemit caart ®lass iR Iuanmm
162(2.47. att.).
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o g
s (sRH62R= ~N¢  (sR-163:R=N
s3 j\ o 'Me_ Me : (o)
R~ OMe;
-Pr);N N(s) N !
(n-PrY, ©)LH() m*@/ |
"‘34 """""""""" ’ (S,R)-164: R = @

(S,R)-162-164

247.attHi dr oksi et i | a m@R)al62d84vasi nUj um

l epriekgUj[a®tp Utadojnuonsoksai dr ot s, ka gi
i nhibitor & faciarimas p Bttt i Liplazme e nlUmsubt i
Pl m I, Pl m 11 un PIlm 1| V. Ar 9S,Rsl62r ukt u
analogi 6,R-163 (S,R-164s agl abUj a augs th faldciparbm b Ug a
i nfi cUdiun wa ¢BCe=0.0020.006nMM), t omUr ¢gi e i nhi
araggst u Cat D i r26itabuladla3nrindd.[140p Uj u

2.6. tabula
Liter[a0jlap@akstotie Plm inhibitori un t

ICsoPIM IV, IC5Cat D, ECs,Pf3D7,
Nr. p. k. Sav.nr. R % % %0

v v nm
1. (sR-162 (e 0.029 0.043 0.002
2. (SR-163 [V 0.024 0.042 0.006

(SR)-164 Ph 0.006 0.054 0.002

TUdUN kU galveno iubdeksmetilzamgrea| Gr
selektivitUtes uzl| abogamntui laptotted@biU @a
i nfor méci jpu agmCGapsgrukn Ul aj Om adeggi edlyg Oin
SAR p Ut[110] ikarmskaidrots, ka savienojum@R)-162 izopropil-2-(3-
metoksifenilyai zvi et ot Uj s, k&sabai zuA @48 atgla Na ¢ n
ir optimUls plazmepsonu inhibUganai
modi ficUt aizvietotUjus,abatas.ai demn
inhibitora atpazodoganas at gdizrvieh adsoj dtma
protegnu aminoskUbj u S eizmantojoic dokingus a |l Q
sal 0dpirrlseshthaur b 0 b a s SR-163@.48hait.A, Bt or u (
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" @ 120

pimiv & F WYS E

409 253 21 20 338

pimiX |& Y . T F

A 1 273 311 313 %0
pimX |& Y WF S F

205 40 T8 %0 "

catD @ Y Ys F

s1 S$1 83

pim IV catD

248 attATPIm 1V, PIm | X u%4 PKab at 8 1la@dmiumo sSKLU |
sal 0dziBi®jl mmsVvV un Cat D S3 un S4 kabatu
modelis ar inhibitoru ( S,;R)-163

TU kU nav pieejamas eksperimentOli

izvairgtos no iespUjamUm neprecizitO
i zmantRngIXouPimXdoki nga p Ut Qpalstoties uz Pk a v
IV kris t Urénmendifraktometrijas datem kas ir to tuvUl
pieejaniemk r i sentgehdifraktometrijas datiefi11] 2.48. attU | Altedzams,

ka S3 sutkabata uzrUda visliel UkUsstapami n

pl azmepsdni em u2us &t kBrddzamsSka WPlmKVIS3 tsub

kabata ir platUka, daudz s&lb@ka. umMi
atggirobu dUN inhibitoru m,elnmeokdtiifviici
NNdi propil amdgda DGR-EESi jkua ss aavii icieanm uB

221.Di ai zvietotu amddu saturogu hidr
sinubdzetraktivas Utes | i kumsakar

Pirmais uzdevums b3R)-183NNidina iez Wit e ti onthui
analogu rinduar d a ¢0Grdidrofobd mgruplOm  kur as var Ut u ai
hidrofobo S3 sutkabatu (2.49.att.). MUr g s av i eSRpleSupru@m o]
sintez2dptatt’dtlled z a mUs zessehtUrnoassi,ntkl0 gal ven
i zmant oj ot benz oX&udanensspiduRHA67%. nUj umu s
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Ph
Me Me Me Me
R N
(S) N HN(R

(S,R)-165 166 (R,S)-167
249 atttHi dr oksi et i | amé a tiohibitog ¢3-166r et r aesi nt U
s hUma

Aminospirta R,9-175si nt Uz U i zmant oj Umaci6& c Umi s
Ami nofunkci j urac-$68 waii @ s@jr o) gropu €EBoeO, B o ¢

metil Unhlorods, i stabas tempeacdsdl r a,
Al k tao-369di hi droksi | Ug amiea (t-BuHihdeap Um AD
mai sQj ums, i s t&duadas). Dieldii®e e g tt V Bym/ aktiU

di astemaom@jumu attiecobU 2:3 un kU e
2:1. Enw®hoeganioe guvdByn/aptidd ast er eomUr u a
ar kol onnu hr omat eygfl0fsiajda, 0 kama sekai

izmantojotk ol onnas hr ohmart(lgur U drj lue natru. Katr
enantiotgrajiem diolgiacsns mast egirciUajjapak
vUrtobas wun iegltos rezultUflu2l Nosal od

ieglitajiem rezultUtiem SsIelelii mafij iims k a

nepi eci ega mazmantojop Miswhabkrt sakci j as sB,pst Uk
DEAD, 85 C, 48 stundas), noS(3-171di ol a i eguvS9i72epok s
Vei cot &F6MRapdaari@@miet oksi f e2mimo)i@d o p Un
(izopropanols, 70C, 40 stundag)l10],i e g uN-Blanc ai zsar gUt u a
(SR-174 TUI Ok, aopgeNggr Bp8&R47aridM A j u mU
14di oksUnU, i eguRYmY5 ankionoispmantwoj(Um p
i nhibitox5matt3.i nt Uz U (
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Enantioméru
Ph Ph sadalidana Ph

Ph
/§/\/ Boc,0, Et;N 4 AD-mix-o. ChiralpakiD _
BOC\ 7 i > OC <
HNNF CHCl N #BUOH/H,0 (1:1) BocHN OH  25% N OH

istt, 2h H istt, 20 h OH péc 2 stadijam OH
o
87 % 2:3 syn:anti
2:1ea.
rac-168 rac-169 170 (S,8)-171

PhsP| CHCly
DEAD| 85°C, 48 h

| 64 %
Ph °© NH, Ph
4 M HCI
3N 1 ,4-dioksans N 173
-
Hz “Tstt.eh on H -PrOH BocHN N
99 % 70°C,40h
o) 73 %

-~

(R,S)-175 (SR)-174 (S,9)-172

250 attHi dr oksi eti |l amodnabifvmldGBeHEssl nt Az @r o ¢

BenzoslR®fsjint UzU kU izej v-bet ami zmana

(176 . Br a7éiPda kalamirWganas reakt7v,j U
izmantojot Pd(OA&), k U kat ali zatoru un racUmi sk
100C, 18 stundas), i egulv8mUci zhoifdrad |t zae

Na OH g9g90dumu met anol 0 (i stabas t er
i zoftal skUblgdss megbestl®@bib &kt ézimant o]
medi Ut U kondensUcijas r eakli8Gj. Bstemg ar
18%afhi drol i zUj ot ar 1 M NaOH ¢gg§godumu,
18laf. | zoft al sk UH8lse kdtndaenisUEji jREH1IEr a |
i eguv Ufms mWi e §,B-{8reulshibitorus182auni18Xsi nt ez Uj
no racUmirask78 dneggia os produktus attor
hir Ul i em Chimlpakl€ ontChimlpakiD, i egl st ot mUr §:
(S,R-182aun (S,R-18%ar18% uB 3 % i z Sl ktu) mu (
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()

177 o

o) Pd(OAC), R NH
rac-BINAP O o HBTU RoN OH
e} _CspCO;5 \ 1MNaOH _EtN \ 1MNaOH NaOH
[ " Toluols TMeOH DMF " MeOH

100°C, 18 h N istt., 16 h N istt. 2 h N 50°C, 18 h
Br 88 % O 72 % O 53-94 % O O

40-100 %
181a-f

*QMMQJ

O -
182a-f
(S,R)-182d: R = MeOCH,CH,

(S,R)-182e: R = CF3CH,CH,
(CHa3),CHCH,

Amins
(R,S)-175
vai
rac-175
HBTU
Et;N

(S,R)-182a: R = Et
(S,R)-182b: R = Me
(S,R)-182¢: R = HOCH,CH, (S,R)-182f: R =

25LatttMUr gsavi a82sfj usmunt Uz e

SintehNNdiapgazvi et ot u armBRdeafdavasdbuyggu r i

ar dagUdUm hidrofobUm gr u ¥ bidrofobdk$8r as
subkabaty tika noteiktas IGgv Ur t §bas uz PIm IV un Cat
2.7. tabula
Si n tiessavignojumi(S,A-182af un to inhibitorU0 akt
o o Ph
RN)K@)LNL?NXQ
OH
(S,R)-163, (S,R)-182a-f
Nr. p. k. Sav.nr. R ICsoPIMIV, MM IC5CatD,mM S
1. (S,R-163 n-Pr 0.024 0.042 1.8
2.  (S,R-182a Et 0.014 0.25 17.9
3. (S,R-18» Me 0.087 0.5 5.7
4, (SR-182x HOCH,CH, 0.068 0.27 4.0
5. (S,R-182d MeOCH,CH, 0.037 0.10 2.7
6. (S,R-18%2  CFR;CH,CH, 0.21 0.12 0.57
7. (S,R-18% (CH,),CHCH, 0.5 1.3 2.6
PImIV/Cat D inhibUganas selektivitUtes faktors

PLiter at[lflas dat i

Interesanti, ka\,N-dietil- un N,N-dimetilaizvietote savienojumi §,R-182a
un S,R-18buzr Udoja vi sa@agBitiJkiob EPg &me &IsM vi t
faktorav Ur t 2y habula@ . |, 3. rinda), I ai gan do
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pla aj U Pl mkavVasB sebil pst | i elSBKS8X ai z:
ar dNWwiUdr oksietilgrupUm uzrUOdoja 4 r.
PIm IV (ICs Plm IV = 0.068nM), sal 0dzi n$R)-182a (ICsa mo ¢
PImIV =0.014 nM) (2.7.tabulg 2 . , 4 . rinda). Liel Ok
g a d 9 ji NN@i(metoksietil) ((SR)-182d) un N,N-di(3,3,3trifluorpropil)-

(SR-18®)uzl abajhUsi tor UCakt iDvi tkGtse t(jreeltj (
selek i vi t Ot es f23.kabutgr5a 6. vinda).t pbubi(t or Us a
pieaugums preC a t D |Iiecina par to, ka minl
dzi Naj U GClaabat (6.3 SesH)-18% iothibumar O  arktt i v i
PImIVs a ma ZICspRlhsIV = 0.5nM) (2.7.tabula 7. rinda) Tas n,&ka& 0 mU
diizobutilaizvietotUjs ir pUrWebht &k
No iegltajiemamszukaUtnbmbredr Us akt.i
PIm 1V S3 kabatU vUlami stUriski ne
ai zvietotUju gadojum0 novUrojams inhj
selektivitUtes fakstora vUrtobas sama:

222.Monoai zvietotu am@du saturogu hi
sinurdbzter ukt T ras aktivitUOtes | ikun

Lai iegltu informUciju -pabatPasm ilzvm
turpmUkaj O dar bU sintezUj Um hidr
monoaizvietb i em amodi em. (SH-48G&imesoptmadj Um
anal ogi skas s BSlmat852ki) i epriekg (

(R S) 175 on
RNH,
183 rac A7 Q Q
0 HBTU RHN ‘ OH  HBTU N N
Et;N
BN 1MNaOH NaOH BN H oy H
Y T MeOH o
N istt, 2h 50°C, 18 h N o
52-99 % 33-99 % ist.t., 16 h O -
179 184a-m 185a-m (S,R)-186a-m
(S,R)-186a: R = MeOC(CH3),CH,  (S,R)-186d: R = CF3CH,CH, (S,R)-186g: R = Me,NCH,CH, (S,R)-186j: R = HOCH,CH,
(S,R)-186b: R = c-PrCH, (S,R)-186e: R = HOC(CH3),CH; (S,R)-186h: R = -BuCH, (S,R)-186k: R = PhCH,
(S,R)-186c: R = HOCH,CH,CH, (S:R)-186f: R = MeOCH,CH, (S,R)-186i: R = HOCH,C(CH3), (S,R)-1861: R = +-BUOCH,CH,

(S,R)-186m: R = c-HeksilCH,

252 att.Pl az meps dnuSR)-Beaimsi hae Uu e(

Amodadamsi nt UzU izmantojUm iepriekg
179 PUc estera grupasi8ihindrzonlad zaeyg) dme g
(SR-18amsi nt Uz U, &dlo kroemagenosWBTU (252redth t o |
MUr §savi e SR{l86apegij /M si nt ez Uj RYAL75 nua (
produktus ii2gu®Umzabk Samo dSRa1860,khlkr t
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sintezUjUm no rracdA?Bmi s k ae n amtin@t 9r us
(SR-18f,dhk i eguv Um33ar% 2i2znUkumu pUc attg
kol onnas ar Onifalpadi IC ursGhiralpakhiDuSi nt ez Ut aj i
mUr §s avi e3R-]86mitilanoteiktas IGv Ur t §bas ua Pl m
D (2.8. tabulg.

2.8. tabula

Si nt esavidriojurei(S,A-186a-m un to inhibitorU akt

Ph
o o
RHN H ”
OH
O -

(S,R)-187, (S,R)-186a-m

ICsPIM IV, ICs,Cat D,

Nr. p.k.  Sav.nr. R s
m m

1 (SR)-187 n-Pr 0.038 0.17 2.9
2 (SR)-186a MeOC(CH3),CH, 0.048 2.1 43.8
3 (SR)-18& c-PrCH 0.030 0.76 25.3
4. (SR-186c  HOCH,CH,CH; 0.093 2.25 24.2
5. (SR)-18ad CF;CH,CH; 0.024 0.58 24.2
6 (SR)-1862  HOC(CH;),CH;, 0.10 1.66 16.6
7 (SR)-186 MeOCH,CH, 0.05 0.75 15.0
8 (SR)-1865  Me;NCH,CH;, 0.36 4.8 13.3
9. (SR)-186n t-BuCH, 0.027 0.40 14.8
10.  (SR-186  HOCH,C(CHs), 0.12 1.46 12.2
11.  (SR)-18§ HOCH,CH, 0.21 1.42 6.8
12. (SR)-186k PhCH, 0.038 0.22 5.8
13. (SR-184  t-BUOCH,CH, 0.031 0.15 4.8
14.  (SR)-186m c-HeksilCH, 0.09 0.15 1.7

PImIV/Cat D inhibUganas selektivitUtes faktors

PLiter at[lflas dat i

Monoaizvietoti amati butot)datDhek@mitlldt
at bi INNdiaizyiteo t i e a m@ESRF182 (IGJCat ®E 0.10MM),
(SR)-186 (ICs, Cat D= 0.75mM) un (SR)-182% (ICs, Cat D = 0.12 M),
(SR)-18&d (ICso Cat D= 0.58mmM)) (2.8. tabula 5., 6. rinda,2.8. tabulg 5., 7.
rinda), kU rezultUtU selektivitUtes
StUriski 1iel Uku(S&iashklen ion i miktgcardipi U n
pret Cat DuzlaboJsun | 0dz af Usseol eskaersavfitailllt or a
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(S=1.7114.8) @8.tabulg 9., 12., 13., 14. rinda)St Ur i s lad grupamsa z U k
(R=c-PrCH,, (SR-188)gadopsamiUenoj uma inhibUgan
samajziusmU s el ekt iavivtUpa & 5 e#SeE RIBYAS. tabulag
3. rinda).

Savienojumu §R)-18%2 un SR)-186d d o ki nga mode Ni Pl m
krist Ul uirredcami2®3t T a,0sWa ¢ par UOdrau got Graivs
prasdobas. Dokinga pUtodjumos vrads K aiedirr

saites akceptoru ievadggana varUtu v
ar elektronbagUtajUm f#abai &dn 0N ajelm 3
donorasgr upas var sadarboties w@wAsnl® utm |

Leuld4 kar buo@atD dsp2ed, Gyrl5, GInl4 un Alal3 atlikumiem.
SavukUrt § talecdptoss @rapassvarisadarboties ar PIm IV Asn13
atlikumu un Cat D GIn14 atlikumu.

-

'

2e pli 2

| -

|

3d pim 3 1

2.53. att. Savienojumu SR)-1822 un SR)-186d do ki nga mode Ni Pl m
kristUlu struktlrUs

TdeAmsa@adau &B186 (BR-186, (SR)-186, (SR)-186) vai
fdeAraga sai $R-18@ kER-p8EPTr wyr u i evad
subkabat U ietilpstogo aizvietotUju po.
CatD @.8.tabulg 2.,4.,6.,7.,10.,11.rind&.al gdzi not SR-468i e n c
(R=di-n-Pr) (ICsp PIm IV = 0.024mM) (2.6. tabulg 2. rinda) un §R)-186a
(ICso PIm IV = 0.048nM) (2.8.tabulg 2. rinda) IGor ezul t Ut us, r
inhibitorU aktiviegilUzes.samamWUmUj usibé g
inhibitora GR)-186a a k't i vi t Ut @Cs Cat DEe@2unMpt Ud Uj OUd
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savienojums $R)-18Ga i r gos sUrijas sd3 =HKa8pv Uka
(2.8.tabulg 1., 2.rinda).
Izmantojot savienojumaSR)-186a dokinga modeli ar PIm IV un Cat D, ir

i espUj ams i zskaidrot bitisko i nhi bit
savienojumiem ar fdeAraga saigu don
neai zpi |l dot-kabatujkdrasoofl ovbaut Uscuibj a i r entrop
nozomU, k a, pateicoties iepriekg mi
atl i kumi em, amoda pozdcPRjlatt)ablol8 razdlm
notiek entropiski neizdeg ga Cat D -hablavé&aesb&szgiubdyg
un samazinUs inhibitorU aktivitUte pr e

Additional
subpocket

2.54. att. Savienojuma §,R)-186a unPIm IV, Cat D kompleksa dokinga modelis

Vi szemUko ivninhtilbtiit oproetakRIlim |V gaj U s
(SR)-1869 (ICs,=0.36mMM). Ac 9 mr edzot protonUtU amin
saitesunjondt i pa sadarbobas ar aminoskUbj u
subkabatas.

Akt ovUkie ¢gos ws@rildas | 9aviogmojiunhii bi
| ab UNWNidé ai zvi et ot oSRdA®@Ehw i sboj pams . ( BT t i
savienoj umi uzrUda =zemUku Cat D inhi
selektivitOti. Neskatoti &ksaba®eli lbps tkoag
ifdeAraga sai gu akceptorapau,n ddlkidnrqda
r Oda, ka igmhiveintt&ilJot aktivitOti uz Pl
ai zvietotUju izmUrs un for ma. Sazar o
gauraj U mB umdddzisNavukUOrt atkabratt @ R0
aizvietotUji ietilpst. Tas nozomU, ka
aizpildot S3sukk abat u ar monoai zvietotu am@da
sazarotas hidrofobas grupas.

E n z § mwsubkalkata 2.48 att. A) ir v Ul viens i nhi
apgabals, kurg bitiski atggi-kabagw irPl m
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hi drofoba abos e rkzaghnacsa, i Runwpalilaklas 4V kdau
gg0di,nGtOHGWN tur pmUkaj 0 darmbuzingbiarog j U m

aktivitUti, -kkaabsatile.ti | pst S4 sub
223Hi droksietilamdna atvasinUjumu s
ai zvieumtsOjruskt i vag Ot es | i kumsak:

Fenilgredzenaipe k t a j Uaizypetows)saviepofimus i nt e z Uj Um
kO iepriekgUj Us MoroBsteiujl88asd si mh iUk iUt oirzunsa

komerci Ol i pi eej amos di bGatc.i Dinetildf t a l
metilizoi&al Ut eguyUm nol8&k bPdkmd @dh i z U
ggUrssamat i mBgahborskUbi kUOli|j@ 1 osf
stunday . PUc esterai ggwypl@m [heEtdan kugsuie s

i znUkumu, kurus tUlI OkajUs stadkjUbesi
18%-dt Ul rkanit oj UmCeamdduUz U, Kkur i% %i egu
i znUkumu. PUc estera gr dQmesi zmadn olj @
inhibitoru (SR)-192ab,desi nt Uz U. MU ISB)<82wvsi i enntogj zulhj uO n
enanti otRI-BS5uanmomrao d(u k tru 6i2e g% viUzm (ak u mu
inhibitorus GR)-192,de si nt ez Uj Um no rael7® omi s k a
enantiotor BR-19dedekuvEnddar % 16zn U0k umi
attorogganas, i zmant oj ot Chilalpak 6 nl@ aus ar
Chiralpaki ID (2.55. att.).

o o
o o
| I —
R
188a:R=F -PrNH
188b: R = Cl o o HB)TZU
188c: R =Br |1 MNaOH Ho _EN (PN o IMNaOH  (np,
Toluols Ty oS B;{) [ MeOH TowME T MeoH
90°C, 18 h 2 . |istt, 16 h istt, 2 h 50°C, 18 h
80 % Pd(dp‘z)%c”ﬁb 91-100 % 58-97 % 97-100 %
o 189a-d 190 191
2~ a-e a-e
2 2 189e: R=H
? ? (R.S)-175

vai

rac-175 |st1 18h
(n-Pr);N HBTU, Et;N
188d

(S,R)-192a,b,d,e

2.55. att. Inhibitoru (SR)-192a , b, d, e sint Uze

PUc analogiskas shUmal94us195t eAzni4alum &
i eguwlmarki Ul i (piréedj ambsneblDly )i col85hals
sintezUjUm no i elplc,i e kzgmaine goljtol bvraornad d(:
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ai zvietoganu ar cC, &stondagli3jg Ul 4 NMPpr dé®
195i eguarDm % i zh&&umbbpai drojams 4d9%c nepi
konversiju.l e g1 t Usl94arkl®hiezsmant oj Um SR-196wnoj un
(SR-197si nt UzU. MUSRd%ei enegzWmm( no enan
(R9-175 SavukUrt hidroksiSRtud6lsamdprea Ujabma
racUmi s kam-178umd n@anant i otSRE6i pgod Ukt @r ( 1
i znUkumu pUc attdorogganas, ChrapmkitiDj ot
(2.56. att.).

o) (n-Pr),NH o) o

o
HBTU
HO' OH__EtN _ (n-Pr),N OH — |
DMF
istt,2h R,S)-175
33% R ®S)

CFy Ph

vai o fo)
193 191c: R = Br rac-175
194: R = CFy HBTU, EtaN  (5.pry,N N N
-
NMP 1R =pr DMF Hoon
160°C. 6l cueN istt, 16 h
16 % o R _0

o o (S,R)-196: R=CF

(S,R)-197: R=CN
(n-Pr)N oH —

CN
195

2.56. att. Inhibitoru ( SR)-196un (SR)-197s i nt Uz e

Kar bons2020%iemit Uz ma n tkog nllent pieefartoi dimetil-

jodi zwi9%Bal Bstera grupas i el9%@rdlgakwli U
i zmant ekigah i RdJt u met oksi karbonil Uganas
[114], par katalizatoru lietojot Pd(dppf)SCH.Cl, (Et:N, metanols, 100C, 18

stundas). EsterP00i eguv Um ar kvantitatovu i znC
i zmantojUm bez MNapielhgdiaUsat ddR@AG Do &k k U
sintezUjUm di agtldaPlct vast @eJa umquupas I
s k U202, kuru izmantoj UBR-2000s e Wi 8n aijeupn
mi nUt os amodu ieglganas afR-208ikeNpwssy Um n
ar32 % i zaSdktuymu (
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| Pd(dppf)Cly'CH,Cl (" FoeH
1 M NaOHHO Et3l\§)pCO @0 stl)z HO F:EE:T,\? (n-Pr)oN
“MeOH T MeoH “oMF
40°C, 18h 100°C, 18 h istt, 2 h
o~ 100 % 100 % 57% 07 "N(n-Pr),

201

MeOH
1MNaOH| 50 °C, 18 h
96 %

o o
o o
(RS)}T5  (n-Pr),N OH
(n-ProN N N HBTU, EtN
OH DMF
istt., 16 h
o 32%

O N(n-Pr)
(n-Pr),N” 0 - (P
2 (S,R)-203 202

257.attHi dr oksi etil amdona fr ad3Rp208sui nstaltzuer o ¢

SintezUt aj i ememni$R-1P2b,d6 ESRP6U(SR)-197,
(SR)-203 tika noteiktas IGo v Ur t 6bas uz PIl29. tdbMd. un
NN-Di propil amgda gr up aSR)-203¢v a d 8cka n an erna
inhibitoro akt(@CyiPmUV¥ £ 0.8 MR | ns all\ddzi n
pi peridona ci k|l 6R-%63{CygPlmdvo= 0i02d4nM),bi t @I w
inhibitors GR-203uzr Udgja 15 reizes zdl@mdku
CatD =0.7mM), kO rezultUtUO bitiska tdrau
(S=38.9) (29.tabula 1., 9 . rinda) . SavukUrt st Ul
gadoj SR, (SR-192 i nhi bitorU aktivitOte
samazi nUj Us, s ad(RFB3un tenil aiavietotiprn GR-164 d i n |
inhibitoriem. Tom@go s avi a&ktoij wimulbdt es amaz Catlj Us
Nauj ot paau/cCatti mMUti nklim Ulg\a n aas vsUar|edkbt ui
20 2.9.tabulg 1., 2.,3., 6. rinda).
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2.9. tabula

SintezUti SRIL®AN R GRPIE (SR)-197, (SF)-203un to
inhibitorU0O aktivitOte

° ° Ph
(n-Pr),N N N
Ho 4y H
R _0

(S.R)-163, (S,R)-164
(S\R)-192ab,d.e
(S.R)-196, (S,R)-197, (S,R)-203

Nr. p. ICs0PIm 1V, ICsyCatD, S

k. Sav. nr. R mvi mvi

1. (SR-163 1-Piperidinil 0.024 0.042 1.8
2.  (SR-164 Ph 0.006 0.054 9.0
3.  (SR)-192a F 0.050 1.0 20.0
4.  (SR)-192b Cl 0.008 0.096 12.0
5. (SR)-192d Me 0.023 0.21 9.1
6. (SR)-192e H 0.058 1.15 19.8
7.  (SR-196 CFR; 0.015 0.067 4.5
8. (SR-197 CN 0.059 0.56 9.5
9. (SR)-203 (n-PrNC(=0)  0.018 0.7 38.9

ApimIV/Cat D inhibUganas selektivitUtes faktor
PLiterat/lilojas dat i
Interesanti, ka inhibitors§R)-192b, kas saturh | or a at omu f eni
uzrUdoja visaugstUko inhibitoro aktivi
aktivitUti uzPmwitCax, kU mrheizbulgalhtals s el
nepieaugad.9. tabulg 4. rinda). Cituiaete@R420t Uj u
ciano (SR)-197, trifluormetil- (SR)-1967 savienojumu nhi bi t or U ak't

PIm IV neti ka 29tdbilgsSki, i7et ekBmUtrai n(da) .
r ezul t2@.tabugnredzams, ka navonv Ur oj amas sk-ai dr a
aktivitUtae9bhskunmsak i camUk, klkabat®sl m |

aizvietotUju uzrU0dot Usi ri nhaaibs tthaitrdddso f @ lb
mijiedarbobUm un pol UrUm nekovalent Um

Lai iegkuui mflargmUci jauktp ani t 8t eosdkml i kai:
s i njt @imhibitora §R)-192b analogus209ac, kuri satur hlora atomwrto-
un paraa pozoci j U, kO aradl oduh! ocarnmadidzavi & & N ©
di-n-propilf r agment u. Benz @Bkelbbienst elz Uy WImo ksuass
2.58. attUloUsimedzasBl 9 bU@Bcssi nt ez Uj Um
komerci Uli pi e204ua2088m ikauejawsi efnolrekul U s
gan j oda at omus. Estera funkcijas
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Pdok at al i zUt ui aUkakass kaebhbaiju. 1r zir
atoms reagU daudz[115nllasndlal||j sed ekt
produktus un sagl abOUt mo | e Ras-c0 h
al koksi karbonil Uganas reakcij ( paar C
katalizatoru izmantajt Pd(dppf)CyCH,Cl,, esterus206abi eguv Um ar
augstiem iznUkumiem (attiecogi 20&2 %
gaddojumU i znUOkRI3ns%biTal Glemd&lsoj a iepr
secobhmddu aeghgami sekojoga hidrol 9
benzosRkes MUr gs av BR-B08cusniunt JzU i z ma
iepriekg aprakstgtos reakciju apst Ul
sk URGBrcun a mPALEs ( A mBR)LE%B-cliegu v Um i85% 59

i zn Ok u2B8 atm (

o o
| \ Pd(dppf)Cl,"CH,Cl, ’_‘(S'Tplj)ngN e 9
0~ 1MNaOH oH _EtsN.CO (5atm) o OH WF% o N(n-Pr),
T MeoH 5 ;
R® R' 40 o 18h R® 100°C. 18h R R istt, 2h R® R
R R? 74-87 % R2
204,R'=R2=C|,R3=H 205a, R1 CL,R?=R3= 206a-c 207a-c
205b, R'=R?=H,R*=ClI
1-R2= 3 MeOH
205¢,R'=R?=CI,R®=H 1M 50°C, 18 h
98-100 %
(R,S)-175
(n-Pr),N _HBTU EGN N(n-Pr)p
“TowE
ist.t., 16h

59-65 %
(S.R) 209a -C
208a-c

258 attMUr gsavi eSRpZ0%-omui Nt Uz e
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| e gl tsadenopmien(SR)-20%-cnotdé c Um i nhi bitoro ak

IV un Cat D, laip Ur bgudvgatiu hl ora atomu pozdcij

i egul doj umu sel eX6tabuld.t Ot es uvzl aboganO
2.10. tabula

SintezUti SRIIWN(EMLa%ecr iun( to inhibitor0 a

Ph
o o
(n-Pr),N H H
1 3 OH
R R
R2 _0

(S,R)-192b
(S,R)-209a-c

ICsoPIM 1V, ICsCat D,

Nr. p.k.  Sav.nr. Cl- s
m m

1. (SR-12b R, R=H,R=Cl 0.008 0.096 12.0

2. (SR-20%a R'=CI, R, R=H 0.16 0.57 3.6

3. (SR-209 R R=H,R=Cl 0.75 0.51 0.68

4. (SR-20x R, RR=Cl,R=H 0.050 0.080 1.6
PImIV/Cat D inhibUganas selektivitUtes faktors
N o rezultUtiem redzams, k a hl ora at
inhibitoro& t i vi t Oti wuz PIm |IV. Hlora Rtoma

p 0 z § SR)-182, ICso PIm IV = 0.008nmM) uzR' p 0 z J((SR)j208a, ICs
PmIV=016nM) i nhi bitor U aktivitUte wuz Pl
savulRUp 6z § aidvigtdla infibitora SR)-20b gadoj umU akt i
samazi nUj Us (I@saRim 19 & 0.75e1M)z besR', R poz oci j Us
aizvietota inhibitora$R)-20cgad o j wmUrt €ba uz Pl m |V
reizes .10.tabula 1i4. rinda). Interesanti, k& pozoci j U ar hl ¢
aizvietots inhibitors§R)-20bu zr Uda augst OUku akti vit Ut
IV (ICso PImIV =0.75nM, ICs, Cat D = 0.51nM, 2.10.tabulg 3. rinda).
Kopumddz ams, ka hl ora atoma pozodgcijas
uzPimIVi r pazeminnUhjawsiiezsdevi es uzl abot i
faktora v U(2.10qabulg.

TU kU sav9Reled» jkwmsy (nesatur aizvieto
pi ekpoaziolci j U, wuzrUdoja visaugSt108o0 sel
(29.tabulg4. rinda), nol UmUm apvienot abu
si ntNetoro-8ai zvi et ot o aSRP1IGE uni(SRK1BG andlagusu  (
ar neaizvietotu fenilgredzen@.§9. att.).

86



o 0 (RSMT5
HBTU Eth 1M Naoy HBTU EtaN RHN Lﬁ
HO “DoMF MeoH  RAN
istt, 2 h \50018h |stl 16h
55.79 % 59-65 %
189e 210ab 211ab

a: R = t-BuCH,
b: R = CF3CH,CH,

(S,R)-212a,6

2.59. att Hidroksietlam9 na f r a g me n hihitors (§R)2120,glu dinnt Uz

Savienojumus(SR)-212ab si nt ez Uj Um258.as&w®’®0I Tarr
sintUzes sBl0api.egAm@anusho komerci Uli p
189, k U kj oonfdeeangsefimntaptHBTU. PUc hi drol gze
ggodumu metanol (Pllabeigzimathst ojsU@tdb ensUr g s
(SR-2128b si nt Uz U. | egl t &SRI2&2ab niort heii beiddtmo r |
vUrtogbas uz Pllmabugy un Cat D (

2.11 tabula

SintezUti sRI2Whithivmrtio (inhibitorU al

Ph
o o
RHN N N
Ho gy H
o

(S,R)-212a,b
Nr. p. Sav.nr. R ICs5oPIM IV, ICsyCatD, o
k. mv v
1. (SR-212a t-BuCH, 0.076 3.8 50.0
2. (SR-2120 CRCH,CH, 0.15 4.9 32.6
selektivitUtes fakt

PImIV/Cat D inhibUganas
rezul tSBt2L2abri thhai ,b i ke r ddmdacku i (v i
ir nedaudz pazemi nUj usi essvittdhtrs iurz |

(211 tabula 1., 2rinda). | evi esto modi fi kUciju
(SR-212auzr Uda vi sau@att URoi ®Phimb Uganaas se

v Ur (Sg=B00 (2.11. tabulg 1. rinda).

legltie
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224Sel ekt gvUko g®&@jvddrajobmas lud Pl m X

Savienojumiem, kuri uzk@atdjB WvVhbBbG
selektivitUtes f aRtfacipmumalUgtahas, i nhtt
vUrbass) (BE@ inhibitorUs aktivitUtes vU
(2.12. tabula).

2.12 tabula

SelektogvUko saUieabpapsmuzl Blm | g5 PIlm |1,

ICsoPIm  ICsoPIm  ICsoPIm ECsq’ Pf
Nr. p. k.  Sav.nr. | M ey V. M *F 3D7. nM
1. (SR-18xa 0.8 0.16 0.014 17.9 1.5
2. (SR)-186a 7.4 54 0.048 43.8 2.0
3. (SR)-18ab 1.8 0.5 0.030 25.3 1.8
4. (SR)-18a&d 2.5 2.2 0.024 24.2 2.0
5.  (SR)-186h 2.0 0.85 0.027 14.8 6.0
6. (SR)-192 3.1 1.7 0.058 19.8 0.3
7. (SR-192 1.1 1.1 0.050 20.0 1.5
8. (SR)-203 0.78 0.27 0.018 38.9 6.0
9. (SR)-212a 5.6 7.1 0.076 50.0 2.0
10. (SR)-2120 10.3 10.4 0.15 32.6 6.0
PImIV/Cat D inhibUgtktaasss sel ektivitUtes
PECov Urt 9bas tika not@réeRtteasst,u iaz madnét osjtoutn duY B R
No rezultUOtiem redzams, ka visi test
Plm Il inhibitori (2.12.tabuld . Au g ssg WkrUtsg blaG uz Pl m
savienoj umi ar hidrofobiem un stUrisk

d a {SR)-186, (SR)-186, (SR)-203 2.12. tabula 3., 5., 8rinda). Visi 2.12.

tabud mi nUti e savigwnbitugbaszmddgmnal GErcO |
par labuP. falciparump a r aazujgtgaa nas i n hind Uarsinms & ip
tesGile rezul kdl0navnolvilercoijmmama sakar Qba s
aktivitUtes vUrtobUmsgu®r tPolbndm. , BRIk m i
aktivitUtes vUrtobas wuwuz Plm IV korel!l
(ECso). Interesanti, ka savienojum§R)-192, kwzrgUd §jzee s3 zeenUk
ICsovUrtobu uz Pl m 15R-263eukzlr Usdadyj iae n200) urmesi
P.falciparum augganas i nhi b2lZtabola 6., 8v Wimda).o b u
Savienojums $R)-192 uzr Uddj a Pi $akipagis talukgog a n a s

i nhi bUgamd sacdipnllsj ugEiCse=u0.3tnM @.1t2. thbula 6. rinda).
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Savienojumiem(SR)-182a, (SR)-192, (SR)-192a, kK u r | uzrUdoj a
i nhibitoi of aakinddg lvnets®tUn o taersge Ujmu i nhi b Ut
X. Pazmepsggal venU biologiskU funkci
akti vI9pSauBal. akt ovUs formas veidogana
noggelts -pBRekDampyrevei doj ot udbrda koDtar a
sol o tiek at@ggmin®l adskDprodukt s (p
intraeritrocotiskUs par az[@l {2 Rimast
solis ir autokatal gti sks, Réltzmantbjoto s
Westerrblot testy savienojumien{SR)-182a, (SR)-192, (SR)-192an ot ei ¢ Un
toietekmiuzSUBR kt i vUganu um6épat) azota egres.
SUBlakt 0vUgéeoN maeroniem bagUtu antig
egresanegag gvagul at or s) un <citus efekto
protedonu 1 (MSP1), kas atwetr jeaiunbdooc
TUdUj Odi S UBatmeirro zagtehn o d e rgid9]r[2d]c[22]Gs .

egresst i ka ksganitazghgocedditog0 parazodota prot
parazota kultiras supernatantU. SERA
P50 formU, kawmedbOwnasnbi S8lUBKa prekur
P50 formas esamdoba | i e &itnmgeaupaegréesusal B 1
eritto c R ak Nauj ot attostobas st@Eil8A) es
(SR-192, (SR)-1922i edarmh@thiaek SUB1 pb54 Taodr ma
l iecina, ka tiek inhibUta (26Gadt(A))or mas

- 2 -
2 § g 8
§ o § o
A = g o B =z E
° su0 O o 5m 8 O
o + 4— SERAS precursor
98 - v =
Prm s B <— SERAS processing intermediate
ST L R Tt gy - - SERAS P50
45 - P4 45 .
e 36
.
parasite extracts culture supernatants
probed anti-SUB1 probed anti-SERAS
PMX suB1
suB1 seras [T TR KX

2.60. att. Savienojumu (S,R)-182a, (S,R)-192¢, (S,R)-192a P. falciparum SUB1
akti vihgamaegesaanhi bUgana

Inhibitoru (SR)-182a, (SR)-192%, (SR)-192a iedar b o b ai pak N
parazotiem egdsédlsvtaads asini e@a kuanadlrqze
(2.60.att. (B)) p ar () #ad gaxdgenojum (SR)-192 un (SR)-192a k| Ut i en
notiek SERA5 P50 formasl audz uma asna0BamilUnUgsavi en
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(SR)-1823, (SR)-192%, (SR)-192ak | Ut i enU pali el i nUj Us ¢
procesa starpproduktu daudzumg.r e &s |

SERA5 ¢gdgeélegare@ul tUti | (SBdIY2Bua(SRHE% s avi
parazota augganas inhibWGdamadsamahUni s
PUtojuma ietvaros tika sintezUti hic
moncun diaizvietotiem am@di em. Ti ka nc
pret Cat D i es pitpjdet 83 sulgabauuag mdnoaizvittoty

amoda funkciju, kas satur |lineUras va
gari aizvietotUji neietilpst Caaj U ¢
Pim IV S3 sukk abat U0 ¢gUOdi ai zvijoteS4osubdjaib ati &t
ietil pstogos fenilgredzena aizvi-etotO
aktivitUtes |likumsakarobas. V-kabatas c amU
ai zvietotUju wuzrUdotUs inhibitorUs ak
miji edar bdgbUm un pol Ur Um nekoval ent
hidroksietilamdona atvasinUjumi uzr Uda
nanomol OrU | o0mendo, selektivitUtes fak
Akt ovUOki e s avR dmungilinuw za Ugd@anas i nhi
nanomol Ur U | 0 nWest@nblot ltestyna nitroj nbskai dr ot
savienojumi spUj inhibUt argo Pl m X. T
struktiras, PIm IV var kalpotd&U jmod

pastUv strukturUla | 90dzoba starp g¢giem
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B.3EKSPERI MENTuULU DAPpA

SintUzUm, kurUm bija nepglevcq jdagsakreap
120AC temperatir0U un atdzesUja argona
nodroginUta ar aF g ayriJamMiBRALN oMBf SPSQO. T
9g0di nUt Uju iekUOrt 0.

Reagenti un ¢ggodi Adbs OijganicsSignmaaAldricte g Ud
Strem Chemicalsun Alfa Aesari zpl at ot Uj i em wun i zm
attordgganas.

Reakcijas gaitu kont rao!l (jBsaeisAcquityi e | u
detektoruAcquity UPLC PDA . dat u apsMasdlyhes apigst &t
fUzes KcquiityoPIoC® BEH C1850x2 . 1  mm, 1.7 & m, a
acetonitrils ar 0.01 % trifluoretig:
mi nTlgai k 0, mai noties no 10 % aceton
acetonitrila Tdens ¢g¢bmnuUvabsorrijah&stha s |
n m |800dnm). Masspektrometrs$SQ Detector 2a r el ektroi zsm
jonizUciju un kvadrupola analizatoru.
AIMS anal 0zes Waters Ktgaity UPAC Hlass UE GH, k as
apvienots alWaters Synapt G2 Si TOF NMi&sspektrometru.

TiegUs fUzes kol on nArmeh Spotrftagh edkrOU ft iuj. a
eluentiem izmantoja ,p®gH8060PCULetrial a(cferta
et i | dWeOHICGHClL,/Me OH mai sgQkufganaDet e ma
gaismas atorbciju pie 254 nm un 210 nm.

l eglto saM-KMRionj MR spektri uumAemt
CD:OD § § 9 dumo s, VarianmdencurgiPOovai Bruker fourer-300
spektrometrus. KU standar ti: CPGhk all i zn
7.260 m.d CD;OD, U = 4. 7%8mCDCRB. A1 6= mM.C,AD6 m.
d = 49.1 m. d.

Opti skU gr i ePgrhirrEmern#lun&rudss P800@otarimetru.

Koloonu hr omat ogr Bdossilikagels {0.0680a200tnm)tVielu
svUrganai iz ma nSartotius BPa2h1&§ | | oot di zs k8i Oe nsgv adr i
| gdz 210 mg Bdeco=Gerthangvarirdy=)0.0lugh
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MUr § s av i7dard5, Wmalag, 108 114ac, 121 131, 135 140ab,d.e,

140fgsi nt Ugu apraksti un drkhs Pharm.iLifeeSoit Ol i
2018 351, 1800151.

MUr gsavi BASOacu(®d6lé i nt Oghksap un eksper.i
p u b | ChenHeterocycl. Comp202Q 56, 60-66.

MUr gsavi eSRepafm(SR-186am, (SR)-192abde (SR)-196

(SR-197, (SR)-203 (SR)-209ac, (SR)-212ab si nt Ugu apr ak:
eksperi ment UEdrd. MddaChen2Qll63 3443860t |

(3-(4-Bromfenil)prop-1-0 -i)tri met i 1162 | Uns (
wms |l zkarsUt U un argona plismU atdze
7 15 mL THF, tad t9)i@etgj45snL)32Dac et
mmo | ) . Ggodumu atdzes¥Wjum piln@dus
Br pievienojai-P r Mg C| ggodumu THHRF 2D2mD, M ¢
24.0 mmol ) .°C Ml smjaltles, tad istabas
Pievienoja CuBr (0.69 g, 4. 80 mmol ),
tad pieviencjadb r ombenzi8)broMmo@@& ¢, 8. 00 mmol

THF. VUroj.a RRagktupdas mai sojumu ietvali
PUrpali kumam pievi e aj 20m2 0EtnAcd e sitz v el
orangas nogulsnes. TUs nofiltrUja ca

desti,U0unm Bt OAc. Filtr Gtuw Up Wrmn ensoad ad &)
sl Upd ,sIHJni ekstrashoUjmlL )ar GEtgwAci s(k2os s

mazgédldastil Utu Tdeni (50 mL), ar pie
gUvUj a v,BO,s nbofli INa Uja, ietvaicUja pa
atbr 0j a ar ARMEN t i eEjuBntsP il EiQAcs0 h9 O ma® ol
40: 60, 100 g silikagel a/ mk.degua20ag 94| T s

%) produktal0o2k U gai gi dzel tenu eNNu.

'H-KMR (CDClg) i :  i7.222(®, 2H), 7.067.01 (m, 2H), 3.41g, 2H), 0.00

(s, 9Hym.d ®*CKMR (CDCl;) @&: 135.4, 131.5, 129. 6,
0.02m.d Ri= 0 . 7/EtOACPOiL).

1-Brom-4-(prop-2-Q 41-il)benzols (103
[3-(4-Bromfenil}prop1-0 n-t ' | me t i102s(2.02 Gn756 tmol)

Pz -
Tz g g 0 dOi mLUgtaaola, 1tad pilinot pievienoja AgNQ1.93 g,
9.77mmol ) ggodunp/ Et20HmmmaHsoj umU att
s Maisoja istabas temperatlirU 30 mi

92



(4.87 g, 74.84,0mnfoll5) miLgoduMaii skoj a |
2sturd a s . Reakcijas mai s@j wOna mOrpgdg aemnvii ka
mazgUja af0o@x@dt mLYt utkdd ar piesUtinO
gUvUja wOrsfbAtrN@aa un ietvaicUja pa.
(53 %) produktdl03 kbk a jU0s reakcijUs izmantoj ¢
H-KMR (CDCly) i :i7.40 (6 BH)7.26 7.21 (m, 2H) 3.56 (d,J = 2.7 Hz,

2H), 2.20 (t,J = 2.7 Hz, IH)m.d ®CKMR (CDCl;) &: 135.2, 13
120.7,81.4,70.9, 24B.d R= 0 . 7/EtOAcPIL).

5-(4'-Metoksibifenil-4-il)-pent:3-0 ns k Ubes (188 i | est er i s

A p a Nk oizejhidlu 1G8(0.78 g, 4.03 mmol) pievienoja 5 ml sausa

o acetonitril a, t ad Cul (38 @7p, 0
© (446nL , 4.43 mmol ). Mai s Qj stundass t ak
Reakcijas mai sgjumam,di elvdeemsoj @ag
(10 mL) wun ekstxdhil).®r @an iEs kOAT
apvienoja, ¢89U0jmofviilrtsr bj/d Wm i e
spiedienU. Atl i kumu ast thdrropn adlueagsP WX RIME
EtOAcho 95:5 1 9dz 90: 10, 30 g silnirkagel
leguva 0.93 g (82 %) produki26k U gai gi dzeltenu eNNu
'H-KMR (CDCly) & :  17.44(f, 2H) 7.25 7.22 (m, 2H) 4.21 (q,J = 7.1 Hz,

2H), 3.57 (t,J = 2.5 Hz, 2H)3.31 (t,J = 2.5 Hz, 2H) 1.29 (t,J = 7.1 Hz, 3H)

m.d.

Br

Etil 2-(5-(4-brombenzil)-1-(4-pentilfenil) -1H-1,2,3triazol-4-i | ) a cldg Ut s
”‘CSH“@N l zkarsUt U un argona plilsmU
NN o 4pentif e ni I(57)4683mg, 3.64 mmola k 126
o (930 mg3.31lmmol ) , Cp ARQ(@261hgABB )  (
C mmol) un izggodidOpasbbamLM
Br i stabas temper & lak0i jlébs smai
ietvaicUja pazeminUtU spiedienU un at
Prduktu el uUj dEta@Acimd UMmul Pogdz 1: 1.
produktal36k U gai gi dzeltenu eNNu.
'H-KMR (CDCl;) & :17.30 (n8 BH) 7.267.22 (m, 2H) 7.21 7.16 (m, 2H)
6.836.78 (M, 2H)4.13 (q,J = 7.2 Hz, 2H)4.01 (s, 2H)3.67 (s, 2H)2.65 (t,J
= 7.7 Hz, 2H)1.62 (t,J = 7.5 Hz, 2H) 1.39'1.29 (m, 4H) 1.25 (t,J = 7.2 Hz,
3H), 0.90 (t,J = 7.0 Hz, 3H)m.d ®C-KMR (CDCl;) 4: 170.0, 14
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135.2, 133.8, 133.6, 131.7, 129.8, 129.3, 125.3, 120.8, 61.2, 35.5, 31.6, 31.3,
30.9, B.4,22.4,14.1, 14.6.d AIMS (m/2: [M+H]"a p r U § btpL08r: C
470.1443. Noteikts: 470.1444.

2-(5-(4-Brombenzil)-1-(4-pentilfenil) -1H-1,2,3triazol -4-il) -N,N-
dietil a3t amdgds (
n.csHﬁQ N Esteri 136 (6_65 mg, 1.41 mmo | ) [
DY o 14di oksUnU pidé&vimenpojuam 1 M Na
ggodumu (9 mL). Ggodumu mai
16 stundas. Reakcijas mais?®
Br HCI ggodumu 1 06dz pH = 1 (un
un ekstrahUWjld mEILQPAc Orani skos st UAus
piesUtinUOtu NaCl gg§godumwd (020 ) mLY ., | g
ietvaicUja pazeminUtU spiedienU. 1egu
papildu attordgganas fzmans0Ojld wll @k aj
atdzesUt U espdiNilkeoodige( egito skUbi (623
(247 mg,1.83 mmol) un EDC (351 mg, 1.88mo |l ) un i zg§godi nUj
(10 mL). G§odumu smaiinsdiuj,a t0ad pievienoj
219 ni_ 2.11 mmo | ) un turpinUj aundasai s ot
Reakcij asm pniad wiog ruarjaa,O des%5 i mUd)u uH eks"
CHCL(3x%x15 mL). Organiskos sl 0BQss fapwirelr

C/\

un ietvaicUja pazeminUtU spiedienU. A
hr omat Egentd®iv.Et OAc no 9:1 |1 0odz 1370 1. |
satur Uja DMF, tHutUiNl neotnil Ut gegrdoime(igd) j a
3x10 mL) . Organi sko ,56,) Urdii | tjiéttjVaaa o lj

pazemi nUt U spiedi enU. 137lkely u Vaetugiesdul mg ( ¢
'"H-KMR (CDCl;) 0 :i7.2B(mB82H)7.277 . 22 (m, pUg2H), Oj as
7.21i7.16 (m, 2H) 6.84 6.79 (m, 2H) 4.12 (s, 2H)3.69 (s, 2H)3.50 (g, =

7.1 Hz, 2H)3.36 (q,J = 7.1 Hz, 2H)2.65 (t,J = 7.7 Hz, 2H) 1.63 (kvintets,) =

7.5 Hz, 2H) 1.40' 1.27 (m, 4H) 1.19 (t,J = 7.1 Hz, 3H) 1.12 (t,J = 7.1 Hz,

3H), 0.90 (t,J = 7.0 Hz, 3H)m.d
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1-(34Di hi dr oi-2(1Hil)-2(5-((4metoksi[1,1"-bifenil] -4-ilmetil) -
1-(4-pentilfenil) -1H-1,2,3triazol-4-i | ) -&-on8) {0O0Y)

Esteri 69 (90 mg, 0.18 mmo |l ) i zgg§o

"‘C*‘H”@N,N\\N 14di ok2®h)Y ¢n pievienoja 1
=7 g9g0dummumL)(. Ggodumu mai s
%temperatTrD 16 stundas.

paskUbinUja ar 1 M HCI ¢

) (universUl ais isndiabhdi ar [Ea |

P x15 mL). Organiskos sl UAu

piesUtinUOtu NaCl g¢godumwd (020 ) mLY ., | &
i etvaicUja pazemi 80Uy (100s%)ipedlktee kutli.bezl e g
papildu attordgganadsi jiUsmansOj 8 ol @k a
atdzesUt Deap®&NROI kY r Bk, g§.18meal)jHOBt 85 k Ub
mg,0.23mmol) un EDC 44mg,0.23mmo | ) un i zggotimmUj a
Gg 0dumu TEalistandy, tad p@vienof2,3,4tetrahidroizo o | @6 u

mg, 34 nm, 0.27mmol ) un turpinUja maisodot is
Reakcij asnpmaivs ggjnwomad Gdne 9t iulnUtek sHCh a h Uj
(3x5mL) . Organi skos sl UAus,SOap vfiielntorj G,
i etvaicUj asppa@deéminJUt UAtl i kumu attorao
hromat EgentdP iy Et OAc no 9: 1 IeOmg(721%) 1 .

a mQiD@y.

'H-KMR (CDCly) : 0447.37 (m, 2H), 7.367.29 (m, 1H), 7.26 (s, 9H
pUr k1 Uj a)s6.996.90 @D4E), 4.8014.66 (m 2H), 4.214.08 (m, 2H),
3.933.75 (m, 7H), 2.85 (d] = 5.9 Hz, 1H), 2.80 (J = 5.9 Hz, 1H), 2.65 (t) =

7.7 Hz, 2H), 1.63Kvintets J = 7.3 Hz, 2H), 1.401.28 (m, 4H), 0.89 (tJ = 6.7

Hz, 3H) m.d “C-KMR (101 MHz, CDCl;) : 168.3, 159.29, 144.9,39.9,
139.3, 135.1, 134.7, 134.2, 133.3, 133.0, 12928.9, 128.0, 127.0, 126.8,
126.7, 125.5, 114.3, 55.5, 47.9, 44.6, 44.0, 40.4, 35.7, 32.3, 31.5, 31.1, 29.5,
28.6, 22.6, 14.1.

Vi s p (BuzplgMiyaurag g Ur ssameti nUganas reakci
l zkaBsUn Ar pl 1l sm0 eatad zaensplut! 00 ai uegssvt
(l0ekvi v.), borskUbi 3¢ (B.mdI5%), ¢ald pievienojp u r
i-PrOH (5 mL/1 mmol br omddall, wmnmoolluobruo n(dsd an
NaCO; T dens ¢§ggodumul (8sld0ARAkvggodulnibegi |
stundas. Reakci | asdanalnsagjjlu mui |atQadvzte spli
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ekstrahUja ar Et OAc. Organiskos sl UAu
g§godumu, g Usa)j af ivitrrsUj Ha un i et wnai cUj ¢
Atl i kumu attorgja ar kol onnas hromat o¢

2-(5-([1,1'-Bifenil] -4-ilmetil) -1-(4-pentilfenil) -1H-1,2,3triazol -4-il) -N,N-
dietil a@3) amgds (
n-csHHQ N Amd dli% 8 3 mg (87 %) i eguva
NT"o  SuzukiMiyaura ggUrssametinUganas
—~ procedho alsr olgim(toamg, 0.20 mmol),

Q C bors KLE8b (B6smg, 0.21 mmol), Pd(PBk (7 mg,

Q 0.006 mmol ) . Produktu attor
hr omat &lgent§PfULEt OAc no 95:5 1 0
10 g silikagela kol émma, pllsmas Utrur

'H-KMR (CDCl;) U :17.50 (n§ BH) 7.46 7.39 (m, 4H) 7.367.30 (m, 1H)

7287 .23 (m, pUg4d), 00586.89 (na, H) 42D B, 2H)3.72 (s,

2H), 3.48 (q,J = 7.1 Hz, 2H)3.37 (q,d = 7.1 Hz, 2H)2.65 (t,J = 7.7 Hz, 2H)

1.63 (kvintets,) = 7.5 Hz,2H), 1.39 1.28 (m, 4H) 1.16 (t,J = 7.1 Hz, 3H)1.13

(t, J= 7.1 Hz, 3H)0.89 (t,J = 7.0 Hz, 3H)m.d *C-KMR (CDCl;) G: 168.
144.7, 140.5, 140.2, 139.5, 135.8, 134.6, 134.1, 129.2, 128.7, 128.7, 127.3,
127.2, 126.9, 125.4, 42.5, 40.6, 35.5, 31.83330.9, 28.5, 22.4, 14.3, 14.0,
13.0m.d.

2-(5-((4'-(terc-Butil) -[1,1'-bifenil] -4-il)metil) -1-(4-pentilfenil) -1H-1,2,3
triazol-4-i)-N,N-d i et i | a@38) amdds (
Amo dlgsh 8 7 mg (83 %) i eguva
"'°5H“©N,N¢N SuzukiMiyaura ggUrssametinUganas
={_p proce#dAhoasbr a3n{8 ag, 0.19 mmol),
Q CW b or s KI&8b (B6Gmg, 0.20 mmol), Pd(PRk (7 mg,

0.006 mmol ) . Produktu attaor
) hr omat &lgent§PfULEt OAc no 95:5 1|0
10 g silikagela kol émma, pl 1

'"H-KMR (CDCl;) U :17.4D (n§ 6H) 7.257.24 (m,
4H), 7.0216.97 (m, 2H) 4.20 (s, 2H)3.71 (s, 2H)3.47 (q,J = 7.2 Hz, 2H) 3.37
(0,3 = 7.2 Hz, 2H) 2.65 (t,J = 7.7 Hz, 2H) 1.67 1.58 (m, 2H) 1.35 (s, 9H)
1.341.29 (m, 4H)1.16 (t,J = 7.2 Hz,3H), 1.13 (t,J = 7.2 Hz, 3H)0.89 (t,J =
7.0 Hz, 3H)m.d ®*CKMR (CDCl;) U: 168.4, 150.3, 144.
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135.5, 134.6, 134.1, 129.2, 128.6, 127.0, 126.5, 125.7, 125.4, 42.5, 40.6, 35.5,
34.5, 31.3, 31.3, 30.9, 285, 22.5, 14.3, 14.0, &BdD

2-(5-((3',4'-Dimetoksi-[1,1'-bifenil] -4-il)metil) -1-(4-pentilfenil) -1H-1,2,3
triazol-4-il)-N.N-d i et i | a @38 am@ds (
n.osHﬁQN AmQoddx 83 mg (79 %) i eguva
NN, SuzukiMiyaura ggUr ssameti nUgana s
N~ Proc edhpoadr a3n@8 mg, 0.19mmol),
(Y (" bor s k¥ab@ssng, 0.20 mmol), Pd(PRR (7 mg,
Q 0.006 mmol_). Produktu attag
= hr omat &lgentsFGUEt OAc no 95:5
/ 10g silikagela kol onhman, pl |
'H-KMR (CDCly) : 142 7.38 (m, 2H), 726 7.25 (m, 4H), 7.09 (dd] = 8.3,
2.1 Hz, 1H), 7.05 (dJ = 2.1 Hz, 1H), 7.086.98 (m, 2H), 6.93 (d) = 8.3 Hz,
1H), 4.20 (s, 2H), 3.93 (s, 3H), 3.92 (s, 3H), 3.72 (s, 2H), 3.49 7.2 Hz,
2H), 3.37 (dJ = 7.2 Hz, 2H), 2.682.62 (m, 2H), 1.63 (p] = 7.7 Hz, 2H), 1.30
1.28 (m, 4H), 1.17 (tJ = 7.2 Hz, 3H), 1.13 (t) = 7.2 Hz, 3H), 0.920.87 (m,
3H) m.d *C-KMR (101 MHz, CDCl) : 168.5, 149.0, 144.8, 140.4, 139.5,
137.0, 135.6, 134.8, 134.2, 133.7, 132.2, 129.4, 128.7, 128.4, 127.0, 126.8,
125.5, 119.3, 111.0, 56.1, 42.7, 40.7, 35.7, 31.4, 31.1, 28.8, 22.6, 14.5, 14.1,
13.2.

N,N-Dietil-2-(5-((4'-mo r f -fl]1'goifenil] -4-il)m etil)-1-(4-pentilfenil) -1H-

1,2,3triazol-4-i 1 ) ac eX3@Wmods (

it AmQ.dL.159d73 .mgh (62 %)' ine'guva
@Nf“‘w SuzukiMiyaura ggUrssameti nUgana:

proceAhoabr d3mEA@MgG, 0.20mmol),

8 QW bor s ki3l e43 mg, 0.21 mmol), Pd(PRh

(7fmg,0 006 mmol ) . Produktu a
(Y  ARMEN hr o mElteotsPri0EQAC no 9:1
N l gdz 0: 100, 10 g silikage
&} 15 mL/ min.

H-KMR (CDCly) : 749 7.44 (m, 2H), 7.427.37 (m, 2H), 7.26 (m, 4H), 7.01

6.94 (M, 4H), 4.19 (s,H), 3.9 3.85 (M, 4H), 3.71 (s, 2H), 3.47 (@= 7.1 Hz,

2H), 3.37 (qJ = 7.1 Hz, 2H), 3.243.17 (m, 4H), 2.682.61 (M, 2H), 1.63 (pJ

= 7.5 Hz, 2H), 1.301.28 (m, 4H), 1.161.09 (m, 6H), 0.980.86 (M, 3H)m.d

Vi spUrogU0 amodu reducUganas procedlr:
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lzkar sUt U un Ar plismU atdzesUtU amp
pievienoja sausu THF (7 mL1 mmo | a m @-dHE )kompleksu B1HM

ggodums TBHB, eRv5v.). 80G&O dluemu s tsu n ddadsj .a
dzeltenajam §g§godumam pdgedvui neun 6 mmoML M I
amgda) unCsll|lsdfbuymad®B0O0 Reakcijas mai sogj
pi esUOti nYy@uoduamtulCA 0dz pH =,CI8 Orgamiskesk s t r :
sl OAus apviengspa,figl0OviOPjaa vimsi dNambi c U]
Atl i kumu attoQogrQgja ar kolonnas hromat oc¢

2-(5-([1,1'-Bifenil] -4-ilmetil) -1-(4-pentilfenil) -1H-1,2,3triazol -4-il) -N,N-
di et ildaent) A4a) (
n—CsHH\Q\NlN\\N AmQn#da 49 mg (73 %) i egu va
— amQdu reducUgaBnmac pmagsdadl r
N (70mg, Q14 mmol) un BH-THF kompleksa (1 M
Q ggodums THF, 0.5 mL, 0.5 mn
Q tiegUs fUzes ARBENSCHEOmMat og
MeOH no 100:0 1 6dz 80: 20,
pl T smas Ut/moms 15 mL
'H-KMR (CDCl;) : 756 7.50 (m, 2H), 748 7.39 (m, 4H), 7.377.30 (m, 1H),
7.267.20 (m, 4H), 7.046.98 (m, 2H), 4.08 (s, 2H), 2.862.86 (m, 4H), 2.72
2.57 (m, 6H), 1.6i71.58 (m, 2H), 1.401.23 (m, 4H), 1.06 (&) = 7.1 Hz, 6H),
0.940.84 (m, 3H)m.d *C-KMR (CDCl;) : 1#4.9, 140.6, 139.9, 62, 134.2,
132.9, 129.5, 128.9, 128.6, 127.5, 127.5, 127.1, 125.4, 52.2, 47.0, 35.7, 31.5,
31.1, 28.5, 22.6, 141m.d AIMS (m/2: [M+H]*a p r U g iHh, 8t 481.3331.
Noteikts: 481.3331.

2-(5-((4'-(terc-Butil) -[1,1'-bifenil] -4-il)metil) -1-(4-pentilfenil)-1H-1,2,3
triazol-4-i)-N,N-d i e t ilda ent) G40b) (
Amomnmad 55 mg (66 %) i eguva
n-CsHaqq M N -
@N/N:N amodu reducUga&Bnmac omadktadl r
- (85mg, 0.15 mmol) un BKHTHF kompleksa (1 M
Cf\gg(pdlfms THF, 0.5 mL, 0.5 mn
ti egédds ARMEN hr &lueatsCoifLh/Uf u .
) MeOH no 100:0 |1odz 80: 20,
pl Tsmas Ut/moms 15 mL
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'H-KMR (CDCly) : 743 7.35 (m, 5H), 7.207.14(m, 5H), 6.95 6.90 (m, 2H),

4.02 (s, 2H), 2.972.85 (m, 4H), 2.782.62 (m, 4H), 2.59 (tJ = 7.7 Hz, 2H),
1.591.51 (m, 2H), 1.28 (s, 9H), 1.28.20 (m, 4H), 1.05 () = 7.2 Hz, 6H),
0.860.79 (m, 3H)m.d. *C-KMR (CDCly) : 150.6, 144.9, 139.8, 137.6, 135.8,
134.2, 133.3, 129.5, 128.6, 127.4, 126.7, 125.9, 125.5, 62.9, 51.9, 46.9, 35.7,
34.7,31.5, 31.1, 30.0, 28.5, 22.6, 14nld

2-(5-((3',4'-Dimetoksi-[1,1'-bifenil] -4-il)metil) -1-(4-pentilfenil) -1H-1,2,3
triazol-4-il)-N,N-d i e t ilda ent) A4X) (
n.csHHQN Amonad 100 mg (60 %) ieguye
NN amodu reducUgaBmas pngdadl r
N (172mg, 0.31 mmol) un BHTHF kompleksa (1 M
(Y C ggodums THF, 1.1 mL, 1.1 m
O tiegUs fUzes ARHMENSCH,LClp/mat o
Me OH no 100: 0 | 0dz 80: 20,
/ pl T smas Ut/moms 15 mL
'H-KMR (CDCl;) U :17.4D(m425),7.297 . 22 (m, pUs4H), Uj as
7.09 (d,J = 8.3, 2.1 Hz, 1H)7.05 (d,J = 2.1 Hz, 1H) 7.02/6.98 (m, 2H) 6.92
(d,J = 8.3 Hz, 1H) 4.09 (s, 2H)3.93 (s, 3H)3.91 (s, 3H)3.07-2.95 (m, 4H)
2.87:2.70 (m, 4H) 2.66 (t,J = 7.7 Hz, 2H) 1.63 (kvintets,J = 7.5 Hz, 2H)
1.391.26 (m, 4H)1.14 (t,J = 7.0 Hz, 6H)0.89 (t,J = 7.0 Hz, 3H)m.d. *C-
KMR (CDCl;) : 149.3, 148.9, 145.0, 139.8, 135.6, 134.2, 133.6, 129.5, 128.6,
127.2, 125.4, 119.3, 111.6, 110.4, 62.9, 56.1, 56.1, 46.9, 3B, 3AL.1, 28.4,
22.6, 14.Imd

N,N-Dietil-2-(5-((4'-mo r f -@)1'gifenil] -4-il)metil) -1-(4-pentilfenil) -1H-
1,2,3triazol-4-i | ) -6-& & d 1) (
s Amonr4dd 41 mg .‘.(60 %) ieguv:a
QN’N*N amodu reducUg@8nnacs apridedicae d |
- (70 mg, 0.12mmol) un BH-THF kompleksa (1 M
8 (N ggodums THF, 0.5 mL, 0.5
tiegUs fUzes ARBUEMSCHCLG mat ¢
Y MeOH no 100:0 Iodz 80:20,
N3 pl Tsmas Ut/moms 15 mL
(¢ HKMR (CDCly) : Ti497.45 (m, 2H), 7.447.40
(m, 2H), 7.297.22 (m, 4H,p Ur k| Uj ags 7.04 6.94 (i) @H), 4.08 (s,
2H), 3.903.84 (m, 4H), 3.283.17 (m, 4H), 3.082.98 (m, 4H), 2.862.74 (m,
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4H), 2.692.62 (m, 2H), 1.671.58 (m, 2H), 1.401.28 (m, 4H), 1.15 (t) = 7.1

Hz, 6H), 0.930.86 (m, 3H) m.d *C-KMR (CDCl;) : 150.8, 145.0, 139.5,
135.2, 134.1, 133.5, 131.9, 129.5, 128.6, 127.8, 127.7, 126.9, 125.5, 115.9, 67.0,
51.6, 49.2, 46.9, 35.7, 31.5, 31.1, 28.4, 22.6, fridL

2-(5-(4-Brombenzil)-1-(4-pentilfenil)-1H-1,2,3triazol-4-il)-N,N-d i et i14 et Un

amo a4 ( ‘
Amo 445 mg (46 %) ieguva puU

n.csHHQN/NQN reducUganasB nor oaragd (8ang,
= 0.20mmol) un BHB-THF kompl eksa (1 N
C’\ THF, 0.5 mL, 0.5 mmol ). Pr

fUzes ARMEN [EluentsiCiClo/dMe@H u .

no 100:0 1 gdz 80: 20, 10 g s
Ut r ums/min5 mL
'H-KMR (CDCly) : 737 7.31 (m, 2H), 7.277.22 (m, 2H), 7.207.14 (m, 2H),
6.836.78 (M, 2H), 4.02 (s, 2H), 3.02.89 (m, 4H), 2.8772.69 (m, 4H), 2.60
2.62 (m, 2H),1.67 1.58 (m, 2H), 1.401.26 (m, 4H), 1.221.04 (m, 6H), 0.90
(d,J=7.0 Hz, 3H)mM.d. AIMS (m/2: [M+H]*a p r U ¢ behdllBrs 4832123.
Noteikts: 483.2105.

Br

2-(2-(5-((4'-Metoksi-[1,1'-bifenil] -4-il)metil) - 1-(4-pentilfenil) -1H-1,2,3
triazol-4-il)etil)-12,3,4t et r ahi dr ol0lg)ohi nol ¢ ns (
Amorndg68 mg (47 %) i eguva
”'05””©N,N¢N amgdu reducUgBmas am@gpaedl 1
= (68 mg, 012 mmol) un BH-THF kompleksa (1 M
N ggo0dums THFmMmO6LlL . mBProOukt u
%ar tiegUs fUzes .AHRSGEBN hr
Q CH)Cl,/Me OH no 100: 0 | gdz 80:
5 kolonna, pllshamrs Utrums 15
! 'H-KMR (CDCl) U :i7.48 (m4 9H), 7.407.36
(m 2H), 7277 . 21 (m, 4H, g 013K.D5n,8BM), 78016.94C D C |
(m, 5H), 4.06 (s, 2H), 3.85 (s, 3H3.66 (s, 2H), 3.012.85 (m, 6H), 2.77 (1) =
5.9 Hz, 2H), 2.672.62 (m, 2H), 1.62 (kvintets) = 7.6 Hz, 2H), 1.381.26 (m,
4H), 0.930.85 (m, 3H)m.d **C-KMR (101 MHz, CDCl)) : 159.4, 145.3,
139.6, 135.0, 133.8, 132.9, 129.6, 128.9, 128.1, 1273261214.4, 55.5, 54.2,
35.7,31.5, 31.1, 28.6, 23.6, 22.6, 22.2, 14.1
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4'-((4-(2-(Dietilamino)etil) -1-(4-pentilfenil) -1H-1,2,3triazol -5-il)metil) -[1,1'-
bifenil]-4-k ar bo k s1@@Mo ds (
Amo 47 mg (28 %) i e@uwka pU
n_CSHH\@\N,N\\N Miyaurag § Ur srslagmeernndas r ea kAmoj as
= brompdd &€ 3 mg, 0. 05 masd&l ) ,
Q CW (8 mg, 0.05 mmol), Pd(PRh (1.6 mg, 0.0014 mmol). )
Produktu attorodoja ar tiegu
O EluentsCH,.Cl,/ Me OH no 100: 0 | 0dz
o silikagela kolonna,lpl s mas Ut fminms 12 m
'H-KMR (CD;OD) : 9.829.47 (m, 2H), 9.269.19
(m, 2H), 9.139.08 (m, 2H), 8.98B8.84 (m, 4H), 8.668.59 (m, 2H), 5.72 (s, 2H),
4.454.31 (m, 4H), 4.284.22 (m, 2H), 4.17 (q) = 7.2 Hz, 4H), 3.2i73.16 (m,
2H), 2.972.82 (m, 4H),2.59 (t,J = 7.2 Hz, 6H), 2.502.42 (m, 3H)m.d. **C-
KMR (CD;OD): 172.0, 146.6, 145.1, 144.6, 139.9, 138.3, 135.3, 135.2, 133.7,
130.6, 130.0, 129.3, 128.5, 127.8, 126.7, 52.9, 47.7, 36.4, 32.5, 32.2, 29.1, 23.5,
22.7,14.4, 11.4n.d

HyN

N,N-Dietil -2-(1-(4-pentilfenil) -5-((4'-(trifluormetoksi) -[1,1'-bifenil] -4-
iDmetil) -1H-1,2,3triazol-4-i | ) -&-& td @ 140y) (
n.csHHQ . Amo nddy 15 mg (43 %) i_eguva
NN SuzukiMiyaura ggUr ssametinUganas
v~ Proced hoadr d4h@e mg, 0.062 mmol),
(Y C bor s«kIBayeld mg, 0.068 mmol), Pd(PRh
O 22mg, 0.0019 mmol ) . Produkt
Fr ARMEN hr o mé&lteatgGHLCE U MeOH no
°X 100:0 Iodz 80:20, 10 g si
Ut r ums/nin2 mL
'H-KMR (CDCls) : 756 7.51 (m, 2H), 7.467.39 (m, 2H), 7.297.20 (m, 6H),
7.056.99 (m, 2H), 4.11 (s, 2H), 3.02.94 (m, 4H), 2.862.70 (m, 4H), 2.60
2.61 (m, 2H), 1.63 (pJ = 7.4 Hz, 2H), 1.301.24 (m, 4H), 1.14 (&) = 7.2 Hz,
6H), 0.950.84 (m, 3H)m.d *C-KMR (CDCl;) : 1#8.9, 145.0, 139.3, 8%,
136.6, 134.1, 129.5, 128.8, 128.4, 127.5, 125.5, 121.4, 51.9, 47.0, 35.7, 31.5,
31.1, 28.5, 22.6, 14.m.d AIMS (m/2: [M+H]" apr U(g izHNOF: C
565.3154. Noteikts: 565.3154.
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4'-((4-(2-(Dietilamino)etil) -1-(4-pentilfenil) -1H-1,2,3triazol -5-il) metil)-[1,1'-
bifenil] -3,4-diols (14Ce)
. l zkar sUt 0 un Ar\\elTsmU atdz
QNMN (60 % miner Ul e NNU, 60 mg, 1
sausu BEO (3x 2mL). Pievienoja sausu DMF (1 mL),
Q C/\ suspensiju a€ drzmlisot pieviendjad d z
1-dodedtiolu (300 mg, 352 ni, 1.48mmol).
Q Pel Ukbalto suspensiju mai s¢
HO o stundu, t ad p 140w (16 ong,a am
0.18mmol ) ¢§ggodumu sausU DMF (1 mLQ2 Rea
stundas. Ggodumu at dzaeis,Ujtaad omize viiset naohj
NH.Cl Tdens gg0d0@BmLY 2 ek3tuahd¥pml)ar Et
Organi skos sl UAus a@viéadojml,) , mapz gelsjUat
ggodumu (10 mL),S0O, gGviljtar Upar sunNa et va
spiedi an0i kumu attorgja ar kol onnas
sitUn@l,/ MeHOH no 100: 0 | 9dz 80: 210 |l eguyv
'H-KMR (CD;O D) : 7.83 7.27 (m, 6H), 7.006.94 (m, 3H), 6.89 (dd] = 8.2,
2.2 Hz, 1H), 6.80 (dJ = 8.2 Hz, 1H), 40 (s, 2H), 2.982.81 (m, 4H), 2.76
2.65 (m, 6H), 1.701.59 (m, 2H), 1.421.26 (m, 4H), 1.08 (t) = 7.2 Hz, 6H),
0.94/0.85 (m, 3H)m.d *C-KMR (CD;OD) : 146.7, 146.6, 143.9, 141.3, 136.2,
135.6, 135.2, 133.6, 130.6, 129.6, 127.8, 126.7, 119.3, 11618,152.6, 47.9,
36.4,32.5,32.2, 23,5, 22.3, 14.4, 109l

Vi spUrigkgalt aPldi zUt as al koksi karbonil Ugan
l zkarsUtU un Ar pligemll atszds @Gt U osl

(1.0ekviv.), tad pievienojasaust MeOH (5.6 mL/ 1 mmo | benzoskU
Ggodumam [ELNe @2.2ekvivd praPd(dppf)GICHCl, (0.1 ekviv.).

MUgeni ar g¢godumu ievietoja tUrauda a
ar CO 190dz 5 atmosfUru spiedi€l&m. R
stundas.PUc sil dogganas autokl Ovu atdzesUj
pUrspiediena. Suspensiju filtrUja cal

ietvaicUja pazeminUtU0O spiedienU. PUrp
1 M HCI §g¢godumu updpimesUOrglnuskNaChkl|
NaSO, filtrUja un ietvaicUja pazeminUt |
hromatogr Ufij u.
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VispUroggU amodu sintUzes procedira D
l zkarsUt 0O un Ar plismU atdzesUtU ay
un pievimoja DMF (45 mL/'1 mmo | benzoskUbes) . G
HBTU (1.0 ekviv.) un din-pr opi | amodnu (1.2 ekviv.
atdzesUCauhopizE:P( 2i @ U¢lavi vC )30 nmaiinsiotjes
i stabas temperat|gdJodRunsan ndiaesyv. i,@ueogjl a
ekstrahUja ar Et OAc. Organisko®Ousl UA
pi esUOtinUtu NacCl $@,0dfuimut r @j0av Ujma ive tr\
spiedienU. Produktu attoroja ar kol ot

VispUr 9gU esteru hidrologzes procedira
Estera (1.0 ekviv.)1mmplestarangevientfeldH (
NaOH ggodumu (1.5 ekviCv8 stundass gRéakicijpsnu

mai sgjumu atdzesUja un iekoncentr Uj .
peM enoja o@stph8kWbNMnBICA dggodumu | Q¢
(universUl ai s i ndhilUk at oarrpaEOOAY . uOr ge:

apvienoja, mazgUja ar pi esB80, nfli lut N@j
i etvaicUja pazeni nit d&Jd wskptive dii 2mdint djea
attorgganas.

Vi splrmpglunt Uzes procedira F

l zkarsUtU un Ar plilsmU atdzeRSFII am
(1.0ekviv.) un pievienoja DMF (16 mL1 mmol amona). Ggod:u
HBTU (1.0ekviv.) un benzoskUbi (1.1 ekviv.).
| 9dZ @n piE,N{Bi OUp&ViIi VC )30 maii 510t @s ,0
temperatirU 18 stundas. l egl t®juam ¢
ekstrahUja ar Et OAcn.ojQr,g amai zsgkUoj£a ursal r0U Ac
piesUtinUtu NacCl £$@,0dfuimut r @§j0a Ujm ive tr\
spiedienO. Produktu attogrgja ar kol or

2-Hlor-5-( met oksi karbo(@06d ) benzoskUbe
o Esteri 2066 2 74 mg (72 %) ui pglwver k!

(0] - = o
O)KQ\)kOHvispUr@'gkUastanzUtas al koksi kar
| o Proce@mhnoaj odb e 20sBaqsKrhgbE73 mmol),

CO, Pd(dppf)GCH.CI, (144 mg, 0.18 mmol)EtsN (394 mg, 542, 3.89

mmol ) . Produktu att or 0juenshalf EtQAohod:d nas
l odz 0: 1.
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'H-KMR (CD,OD) Ui 8.44 (dd,J = 2.2, 0.4 Hz, 1H), 8.08 (dd,= 8.4, 2.2 Hz,

1H), 7.647.60 (m, 1H), 3.93 (s, 3HNn.d ®C-KMR (CD:OD)ti : 167. 9, 1
139.3, 134.0, 133.3, 132.7, 132.5, 130.2,0561.d AIMS (m/z) [M-H]

apr Ug iHgOWO: 812.9955. Noteikts: 212.9946.

Metil 4-hlor-3-( di propi | karb20fpi | ) benzoUt s (
o o Amo @7al145 mg (87 %) ieguva kU

0 neP, Vi spUr 9gUs amodu D sion tbleznezso s f 01
cl 206a (120 mg, 0.56 mmol), ei-p r o p hal(68 m@, 92,

0.67 mmol), HBTU (212 mg, 0.5&mol) un EN (113 mg, 156ni,

1.12mmo | ) . Produktu attorgja ar kol/ll onna

Et OAc no 4:1 | 9dz 1: 1.

'H-KMR (CDCl,) U 8.00'7.93 (m, 2H), 7.487.44 (m, 1H), 3.92 (s, 3H), 37

3.64 (m, 1H), 3.363.20 (m, 1H), 3.162.92 (m, 2H), 1.801.67 (m, 2H), 1.58

1.40 (m, 2H), 1.00 (&) = 7.4 Hz, 3H), 0.73 (tJ = 7.4 Hz, 3H)m.d *C-KMR

(CDCly) U : 167. 4, 165. 8, 137. 2, 135. 5, 13

46.4, 21.8, 20.8, 11, 11.3m.d AIMS (m/z) [M+H]"a p r U § isthNO61: C

298.1210. Noteikts: 298.1217.

4Hlor-3-(di propil karba@d) | )benzoskUbe (

. . Bgnzozo&[ZJQiZS mg, 100 %) ieguva
HO)KQ\)kN(n_Pr)Z pUc vispUroggUs es tknoester07ar ol 0§
o (134 mg, 0.45mmol) un 1 M NaOH (671, 0.67mmol).

Sk &t Ul Ukaj Us stadijUs izmantoja bez
'H-KMR (CDCls) U 9.14 (s, 1H), 8.067.96 (m, 2H), 7.567.47 (m, 1H), 3.8l

3.65 (m, 1H), 3.363.20 (m, 1H), 3.1i72.94 (m, 2H), 1.801.68 (m,2H), 1.63

1.40 (m, 2H), 1.00 (t) = 7.4 Hz, 3H), 0.74 (t) = 7.4 Hz, 3H)m.d *C-KMR
(coCk)u: 169.7, 167.5, 137.0, 136.3, 13
21.8, 20.6, 11.7, 11.3n.d AIMS (m/z) [M+H]" apr Ug i HNOLl: C
284.1053. Noteikts284.1053.

4Hlor-3-( met oksi karbomroadd)) benzoskUbe (

o 0 Esteri206b 249 mg (65 %) ieguva kU
~o oo vi spUr glgditsal iPdUt as al koksi karb
i proce@mo aj odb e 20ZqE0K rdg) A mmol),

CO, Pd(dppf)GACH.CIl, (144 ngy, 0.18 mmol), EtsN (394 mg, 542ni,
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3.89mmo | ) . Produktu attQ@grg@gja ar ko/l onn
Et OAc no 4:1/Mé0@H Mo l11: Etloddz 9: 1.
'H-KMR (CD;OD) U 8.42 (dd,J = 2.2, 0.4 Hz, 1H), 8.10 (dd,= 8.4, 2.2 Hz,

1H), 7.647.60 (m, 1H), 3.94 (s, 3HN.d *C-KMR (CD;:OD)Uti: 167 . 8,
138.9, 134.5, 133.5, 132.4, 131.7, 131.2, 5814 AIMS (m/z) [M-H]

apr Ug iHgOWO: 812.9955. Noteikts: 212.9963.

Metil 2-hlor-5-( di propi | karb20tpi | ) benzoUt s (

o o Amo @b 124 mg( 74 %) ieguva kU b
O)D)LN(n-Pr)szcvispUng[—Js amdpdu Bint Uz e
cl benzo 206029 sng, 0.56 mmol), di-pr opi | amd
(68 mg, 92ni, 0.67 mmol), HBTU (212ng, 0.56mmol) un Et;N (113 mg,
156nmL., 1.12 mmol ) . Produrkdo ma taotgtrdlrfoijjau
sistUma OR&E no 4:1 | 9odz 1: 1.
H-KMR (CDCly) G 7.84 (dd,J = 2.1, 0.5 Hz, 1H), 7.49 (dd,= 8.2, 0.5 Hz,
1H), 7.42 (ddJ = 8.2, 2.1 Hz, 1H), 3.93 (s, 3H), 3137 (m, 2H), 3.243.08
(m, 2H), 1.761.63 (m, 2H), 1.601.48 (n, 2H), 1.060.89 (m, 3H), 0.860.71
(m 3H)md ¥*CKMR (CDCl))i: 169.7, 165.6, 136.0
130.2, 129.9, 52.7, 50.9, 46.7, 22.1, 20.8, 11.6, A2 AIMS (m/z) [M+H]*
apr Ug isyNOGl: 298.1210. Noteikts: 298.1199.

N

2-Hlor-5(di propil karbama@idl)) benzoskUbe (

o o Benzog®QHi0O5 mg, 97 %) ieguvae
HO NeP, pUc  vi spUrggUs est é&rno esteradr o
“ 207 (113 mg, 0.38nmol) un 1 M NaOH (570ni,

057mmo | ) .20k UbUkaj Us stadidWsat zmapg @y
'H-KMR (CDCls) U 9.25 (s, 1H), 8.027.94 (m, 1H), 7.547.44 (m, 2H), 3.56

3.41 (m, 2H), 3.243.11 (m, 2H), 1.7i71.65 (m, 2H), 1.621.50 (m, 2H), 1.04

0.92 (m, 3H), 0.840.70 (m, 3H)m.d *C-KMR (CDClz)ti: 170. 1, 168
135.5, 131.7131.4, 130.6, 129.4, 51.1, 47.0, 22.1, 20.8, 11.6, hid2AIMS

(m/izy [M+H]"a p r U § i N®;Cl: 281.1053. Noteikts: 284.1059.

2,3Dihlor-5§ odbenz20&k Ube (

| o Estera204 ( 300 mg, 0.91 mmol) gg90du

\kao'*pievienoja 1 M3BaO@H , g 4o BBemummol .
Cl

Cl
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sildofald80stundas. Reakcij as mai,sgj ur
ggodumu |1 0dz pH = 3 (universUlaix ind
30 mL). Organiskos sl UAus apvienoj a,
gUwalinsNaSO, filtrUja un ietvaicUja paze
(97 %) bedszkols kglhbiegsi br T nu pul ver.

'H-KMR (CD;OD) Ui 8.04 (d,J = 2.1 Hz, 1H), 8.00 (dJ = 2.1 Hz, 1H)m.d
“CKMR(CDOD)Ui: 166.8, 142.0, 193.BmBAIMS136. 6
(m/z) [M-H]'a p r U ¢ iHeOI,1s31438477. Noteikts: 314.8479.

2,3Dihlor-5( met oksi karbomri&d) ) benzoskUbe (

0 o Esteri20c 70 mg (33 %) ieguva kU
0 o vispUr gigklst aPd zUt as al koksi kart
© procse@mhoaj odb e A0Eq2YKbgh @85 mmol),

CO, Pd(dppf)GICH,CI, (70 mg, 0.085 mmolEt:N (190 mg,
261 i 1.87 mmol ) . Produktu attgroja
sistUmaORE no 1:1 I/Méd@HONAODOO E® OIAGd z
'H-KMR (CDsOD) U 8.29 (d,J = 2.1 Hz, 1H), 8.23 (dJ = 2.1 Hz, 1H), 3.94 (s,
3H) md *C-KMR (CDOD)&i: 165.8, 135.8, 1InBdd. 1,
AIMS (m/z) [M-H]'a p r U § yHgOUl,: 246 0565. Noteikts: 246.9565.

N

Cl

Metil 3,4-dihlor -5-(dipropilkarbamoil)ben z o0 U20%) (

o o Amo @67 mg (72 %) ieguva kU |
N N(n_Pr)zvispDngCJs amoduDBeBoONntb@neos p Ul
cl 206c (70 mg, 0.28 mmol), eém-pr opi | am@dnm, ( 34
cl 0.34 mmol), HBTU (107 mg, 0.28 mmol) @&t;N (57 mg,

78 mL, 0.56 mmol). Prdukt u attoQoroja ar tiegUs f
EluentsP WEt OAc no 9:1 1 90dz 3:1, 10 g sili
mL / min.
'H-KMR (CDCls) U 8.12 (d,J = 2.0 Hz, 1H), 7.83 (d] = 2.0 Hz, 1H), 3.93 (s,
3H), 3.773.64 (m, 1H), 3.313.21 (m,1H), 3.133.04 (m, 1H), 3.002.92 (m,
1H), 1.791.67 (m, 2H), 1.681.40 (m, 2H), 1.00 (t) = 7.4 Hz, 3H), 0.75 () =
7.4 Hz, 3Hm.d ®CKMR (CDCl;)i: 166.6, 164.8, 139. 1,
130.1, 126.9, 52.9, 50.2, 46.5, 21.8, 20.6, 11.7, Gld3AIMS (m/z) [M+H]"
apr Ug isHhoN®,Gl,: 332.0820. Noteikts: 332.0814.
3,4Dihlor-5( di propil karba@ds) | )benzoskUbe (
o o Benzo2k(Bi2 mg, 97 %) ieguva k

HO NP, vielu pUc vispUrogUs Ewsot er u
Cl
Cl
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estera207c (67 mg, 0.19mmol) un1 M NaOH (302L, 0. 30 m20&l ) .

t Ul Okaj Us stadijUs izmantoja bez papi
'H-KMR (CDCls) U 8.53 (s, 1H), 8.16 (d] = 2.0 Hz, 1H), 7.88 (d] = 2.0 Hz,

1H), 3.74 (dtJ = 14.7, 7.7 Hz, 1H), 3.27 (df,= 13.4, 7.7 Hz1H), 3.16 3.05

(m, 1H), 3.082.93 (m, 1H), 1.881.67 (m, 2H), 1.641.40 (m, 2H), 1.01 (1) =

7.4 Hz, 3H), 0.76 (tJ = 7.4 Hz, 3H)m.d. *C-KMR (CDCl;) U 168.4, 166.8,

138.8, 134.6, 134.3, 131.9, 129.5, 127.4, 50.4, 46.7, 21.8, 20.6, 11.6n.11.3
AIMS (m/z) [M+H]"a p r U § iHhN®;Gl,: 3T8.0664. Noteikts: 318.0657.

4-Hlor -N'-((2S,3R)-3-hidroksi-4-((2-(3-me t o k s i f e-B-il)dming-1-o p Un
feni |-BipN38Rdi propi |l i 200t al amdds (
Hi dr ok si 6ERi20%24 g 59 %)

Ph

<n.pr>2Nj5i>iN%ﬂN><© i eguva bk0 ngia icgievius g U red

N HoonH am@gdu sintUFero m@mmERRead | (r

o 175( 25 mg, O0.062 m2a&al ),

(19 mg, 0.068 mmol), HBTU (24 mg, 0.062 mmol)&tN (25 mg, 3511, 0.25
mmol ) . Produktu attoQgrgja aAc. kol onnas
'H-KMR (CDCly) U :  i7.577(th, 1H), 7.527.35 (m, 2H), 7.267.13 (m, 5H),
7.0716.90 (m, 3H), 6.75 (ddd} = 8.2, 2.6, 1.0 Hz, 1H), 4.44.28 (m, 1H), 3.78
(s, 3H), 3.723.62 (m, 1H), 3.563.47 (m, 1H), 3.26 (dd] = 13.9, 7.2 Hz, 1H),
3.122.88 (m, H), 2.842.78 (m, 1H), 2.562.41 (m, 2H), 1.781.65 (m, 2H),
1.47 (d,J = 4.8 Hz, 6H), 1.381.23 (m, 1H), 0.99 (t) = 7.4 Hz, 4H), 0.72 () =
7.4 Hz, 4H)m.d. ®C-KMR (CDCl;) U 167.5, 159.8, 133.6, 129.4, 128.7, 126.7,
118.4, 112.6, 70.7, 56.0, 55.3).8, 46.5, 44.5, 38.8, 36.8, 29.8, 21.8, 20.7, 11.7,
11.3m.d AIMS (m/z) [M+H]" a p r U @ i3 484041 394.3099. Noteikts:
594.3126] °f-36.3 € 1.50, CHC)).

4-Hlor -N3-((2S,3R)-3-hidroksi-4-((2-(3-me t o k s i f e-B-il)dming-i-o p Un
f eni I-Dbilj-N" Qrdipropilizofta | a m20eby  (
0 o M Hi dr oksi ¢SRFR09%240mgu (65 %)
(n-pr)zN)KQ\)Lu/(‘ﬁfﬁieguva k 0 gai ¢gi dzel te
o vispUrogUs amgd&Ensei ambne
-~ (R9175(25 mg, 0.062 mmol )
208 (19mg, 0.068 mmol), HBTU (24 mg, 0.06@2mol) un EtN (25mg,
35nL, 0.25 mmol ) . Produktu attorgja ar
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'H-KMR (CDCly) U :  17.313(m, 1H), 7.307.27 (m, 1H), 7.267.17 (m, 5H),

7.13 (dd,d = 2.1, 0.4 Hz, 1H), 7.0%.97 (m, 2H), 6.75 (ddd] = 8.2, 2.6, 1

Hz, 1H), 6.46 (dJ = 9.0 Hz, 1H), 4.404.29 (m, 1H), 3.79 (s, 3H), 3.68.34

(m, 3H), 3.193.00 (m, 3H), 2.882.79 (m, 2H), 2.57 (dd] = 12.4, 4.8 Hz, 1H),

2.48 (dd,J = 12.4, 4.8 Hz, 1H), 1.721.60 (m, 2H), 1.521.40 (m, 7H), 1.38

1.24 (m, 1H), 1.080.90 (m, 3H), 0.7080.65 (m, 3H)m.d. **C-KMR (CDCl) U :
169.8, 166.4, 159.7, 149.0, 137.9, 136.3, 135.8, 131.6, 130.4, 129.5, 129.3,
129.2, 128.6, 127.4, 126.6, 118.5, 112.4, 111.4, 71.3, 55.8, 55.3, 53.8, 44.6,
38.7, 36.7, 29.7, 29.5n.d. AIMS (m/z) [M+H]" a p r U g izH.NE0sCl: C
594.3099. Noteikts: 594.311B.J*}-3.4 € 1.72, CHC)).

4,5-Dihlor -N*-((2S,3R)-3-hidroksi-4-(2-(3me t o k s i f e-B-il)aming-r o p Un
1f eni I-BipNNRdi propi |l i 286t al amdds (
Hi dr ok si €R)i-20&c2® mg (61%)

o o Ph
‘”‘P’)ZN)E;))LHI\AAH% i eguva kU gaigi vhrsipiu 0giU
OH _ . a ~
c ) I amodu sint UEres apmR@PEZB d(l r a <

-

(21 mg , 0.052 mnm2odc ) , b
(18 mg, 0.057 mmol), HBTU (20 mg, 0.052 mmol) BN (21 mg, 291, 0.21
mmol ) . Produktu at trodfoijjau,are IkuEt®ADa assi o

no 1:1 |1 6dz O0:100.

'H-KMR (CDCly) Ui :  17.668(m, 1H), 7.567.29 (m, 2H), 7.287.13 (m, 5H),
7.0116.95 (m, 2H), 6.786.72 (m,1H), 4.38 4.28 (m, 1H), 3.79 (d] = 3.4 Hz,

3H), 3.713.61 (m, 1H), 3.563.46 (m, 1H), 3.323.21 (m, 1H), 3.112.84 (m,

5H), 2.552.40 (m, 2H), 1.781.65 (m, 2H), 1.48 (d] = 4.0 Hz, 6H), 1.4#41.36

(m, 1H), 1.331.22 (m, 1H), 0.99 (m, 3H), 0.78.69 (m, 3H)m.d *C-KMR
(CDCl)ti: 166.7, 164.9, 159.8, 14846, 13¢
129.3, 128.6, 126.7, 124.6, 123.8, 118.4, 112.7, 111.3, 70.5, 55.9, 55.3, 54.7,
50.3, 46.5, 44.4, 36.7, 30.1, 29.1, 21.8, 20.6, 11.7, il AIMS (m/z)
[M+H]*a p r U g k0L 6€28.2709. Noteikts: 628.268P. ) -42.5 €

1.59, CHC)).
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GALVENIE REZULTUOTI

1.Azol u atvasinUjumu rindU (i zoksaz
vi saugst Uko inhibitoro akrtiwawizoOwi sg
savienojumi.

2. Tetrahidroizohinol @gna <ci klu saturoc
aki vit Utes vUrtobas pret Plm |, Plm
3 Hidroksietil amdona atvasinUj ums ar

(SR-212auzr Uda PIlm IV inhibUganas spUj
selektivitUtes fakbBra vUrtobu pret

o o Ph
\*ANJKQ)KNL‘AN% I1Csq (PIm V) = 0.076 uM
H H gy H IC5p (Cat D) = 3.8 uM
S =50.0
_0

(S.R)-212a

4. Akt gvUki e s avA. @bipajunpd r auzzortled aau g gan a

spUju inficUtu asins ¢l nu Wesiesnbldh n ar
test u, i noskaldrots, ka gie savie
ICs0 (PIm IV) = 0.058 uM
(P W ECso (Pf) = 0.3 nM
(S.R)-192e
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SECI NUJ UMI

1. Noskaidrot s, k a 1,2r3triazola amolekglas A sla gNi0a b O
dietilaminogrupu wun divus BoagdMNkNa
4-n-pentilfenilgrupu, C d a N1{U p-metoksiaizvietotu fenilgredzenu.
Savienojurs 10lauzx Udoja visaugstUko inhibit
(ICso = 0.6MM).

n-CsHy

N
B N" N
= ICso PIm 11 = 0.6 uM

O @
O

C/o

101a
22PUt gjuma ietvaros tika sintezUti pep
saturogi at vasnidndlij zivmi etact ineomoamddi em
kaPIm IV /CatDselektvi t Ot i i espUj ams pakabamst i nl
ar monoaizvietotu amdgda funkciju, k a
grupas.

CEE o e
O

(S,R)-165

3.Vari Uj oktabSadt (5 uibeti | pst ogo sirroskaidrots,gr e d z
kast Uri ski mazu ai zvi et uzlabojasiPim(VR Cat H,
D selektivitOte

(S,R)-192a: R =F

Ph
o Me_Me ICs0 PIm IV = 0.050 uM
M -
(n-Pr);N N N OMe  ICs Cat D = 1.00 uM
H gy H §=20.0

o
R (S,R)-192e: R = H

R IC50 PIm IV = 0.058 uM
S4: ICsp Cat D = 1.15 uM
...... S=19.8

4.1 r noskaidrots, ka hi dr oikrshield Udg amesa a
korel U ar aktivitUOti dinfa,cUka m@met ersc
mUr gis vadWtuulmit aBl mar kalpot kU mo
X inhibitoru izstrUdU.
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1| INTRODUCTION

In 2016, an estimated 216 million cases of malaria caused 445000
deaths.!”) Even when non-lethal, malaria is associated with very
unpleasant symptoms such as fever, fatigue, vomiting and it can also
lead to disability. The treatment and prophylaxis of malaria are
encumbered by the spread of drug-resistant parasite strains which
motivates to replenish the antimalarial drug arsenal with new
chemotherapeutic agents.'>"* A desirable feature for a resistance
free antimalarial drug is interruption of the parasite life cycle by an
unexploited mechanism of action. For this reason, we turned our
attention to malarial aspartic proteases - plasmepsins, which have
been considered as attractive drug targets for decades.'*"® Digestive
plasmepsins (PIm 1, II, IV and HAP) are involved in the processing of
hemoglobin to amino acids, however, their inhibition may not be
sufficient to kill the parasite due to alternative pathways of
hemoglobin digestion.'* ! Recent investigations suggest that the
anti-malarial activity in red blood cell (RBC) assays likely can be

achieved by targeting the non-digestive Plms such as PIm V,"21% pim

Iveta Kanepe-Lapsa |
Edgars Suna |

Raitis Bobrovs |
Aigars Jirgensons

The spread of drug-resistant malaria parasites urges the search for new antimalarial
drugs. Malarial aspartic proteases - plasmepsins (PIms) - are differentially expressed in
multiple stages of the Plasmodium parasite's lifecycle and are considered as attractive
drug targets. We report the development of novel azole-based non-peptidomimetic
plasmepsin inhibitors that have been designed by bioisosteric substitution of the amide
moiety in the Actelion amino-piperazine inhibitars. The best triazole-based inhibitors
show submicromolar potency toward Plm II, which is comparable to that of the parent
Actelion compounds. The new inhibitors can be used as a starting point for the
development of a resistance-free antimalarial drug targeting the non-digestive Plm IX
or X, which are essential for the malaria parasite life cycle.

bioisosteric replacement, inhibitor, malaria, plasmepsins, Plasmodium falciparum, triazole

1X, and Plm X,""*-7) which are expressed in the blood stage. Of these,
PIm V triggers the export protein transfer from parasitic vacuole to the
RBC, PIm IX is involved in merozoite invasion of RBC while Plm X is
involved in both, the invasion and the egress of merozoites.
Unfortunately, the production of recombinant Plm IX and Plm X has
been only possible in higher eukaryotic protein expression systems,
such as insect or mammalian cells, limiting the availability of these
enzymes. In the meantime, Plm IX and PIm X (but not Plm V) share high
sequence homology to readily accessible digestive Plms such as Pim I,
11, and IV. Therefore, the latter are potentially suited as model proteins
to search for novel Plm inhibitors.

Much effort in recent years has been devoted to the discovery of
non-peptidomimetic Pim inhibitors.*®~2¥ These hold a promise to
provide metabolically stable drug candidates and also show an
improved selectivity profile against human aspartic proteases as
compared to peptidomimetic inhibitors. Scientists at Actelion
have developed the first non-peptidomimetic Plm Il inhibitors 1
(Figure 1) based on the amino-piperidine scaffold.!*®-2% The X-ray

structure of the inhibitor-enzyme complex demonstrates that the
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