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Abstrakt

PSedkl|l §dang§ dizertal m28§mer §od zkwlma Vv i &6 ¢
kapsidy viru HIV1.By | o p r o k Sds@stino, v agne® 2d, edr dliu8enty procds i n a z
dok8&8gou inhBmovakompkt vt vn2ho biochemick®ho
AlphaScreen, tak i ¥ k 8§ Rovich kultur 8ch. Hl avn2zm c21 e
zmi Rovanich chinazol isad2sknaanT z &l IrpaSdi R T bhiloodeh @ s t
ng€slednhN navr hmw@&t k aandy §liGR rygaedt si kv@ bkear s i t zv 1 g
rozpustnost tRDchto jinak nedostatelnhD rozpus

Takov®to di substituovan® chinaxolmemy nlpso
dost uprelrcdhv 8§t T kyseliny ant hranil ov®, kter®
pSevedeny na p-8@B-onuyrgimcd hitnRetzoo Ipirnsce byly vy
pro pS2praM@H-ocnili:nazvehakoe amtohraarniclkd mid Tacsy |
poskytovay 2-ar yl ami dobenzamidy, jbpzcblk®ms&pltedhnSe
kder i v&nyldhimzdtind(3H)-onu; reakce ester Rrloynaeliicky ma
nitrily, kteroudg byl o -4B8)om® zgegadtowanieakhi
kroku. Chlorace zarylchinazolin4d(3H)-o n T pomog£ potRROCNcead iav 8k Tm

2-aryk4-c hl orchinazolinu jakogto kl2]lovim inter
4chlor derivg8tT aromatakgashknyt ov alba blalt g-€m® ma n
2-arylchinazolind-a mi ny . Nej bRDgnnNj g?2 met odou nukl eof

kat alyzovan8 reakce, Ika=zirokl cdhoippiRmdwiagl ek erj enakr
vpS2padhN nereaktivn2ch stericky br&§nhRnich an

Vige popsanou met oSdidkao uc 2H yel ndl-scphB skpnii shweveeann 1

2-arylchinazolind-a mi n T, jejichg schopnost i n-hbylaovat S
ovhNSovb8&innac hemi ck®m t est nRNk(tAd rplhcahS ¢ pt &eSpRyodvehcchhy |
Kultur 8ch. PS2praveari&hek| n2vi hbBdhkpt yreakepuyu

biochemicklTch testT tRch€mcs!| pSedhi 8dps®u dii



Abstract

This thesis concludes my contribution to research of -HI\¢apsid assembly
inhibitors. It has been showhat 2,4disubstituted quinazoline derivatives are able to inhibit
this process both, in competitive biochemical assay based on the AlphaScreen technology as
well as in tissue cultures. The main objective of the work was to prepare the aforementioned
quinazolines, to design and prepare new candidates with higher activity based on results of
biochemical tests, and aldo try to increase the solubility of otherwise poorly soluble
compounds.

Disubstituted quinazolines are relatively easily accessible flleencommercially
available anthranilic acid derivatives. These are convertédet@orresponding quinazolin
4(3H)-ones by the condensation reactions. In this work, two methods were used for the
preparation of quinazokd(3H)-ones: reaction of acyl chloride with aromatic
anthranilamides provide2-arylamidobenzamides whose subsequent cyclisation under basic
conditions led talerivativesof 2-arylquinazolind(3H)-one; reaction of anthranilic acid esters
with aromatic nitriles which afforded desired quinaz®4(3H)-one in one reaction step.
Chlorination of 2arylquinazolind(3H)-ones using POgIl then led to zaryl-4-
chloroderivatives as key intermediates. Nucleophilic substitution-adfl@groderivatives by
aromatic and aliphi amines then providedesiredN-substituteeR-arylquinazolind-amines.

The most common method of nucleophilic substitution was-eatidlyzed reaction. The
complementary method waen under basic conditiai particularly suitable in thease of
nonreactivestericallyhindered anilies.

A number of focused libraries oN-substituteeR-arylquinazolind-amines were
prepared by the methodology described above. Ability of these compounds to inhikit HIV
capsid assembly was tested in a biochemical assay (AlphaScreen) and some compmunds we
tested in tissue culture assayoo. Synthesis of the compounds, reaction yields, their
approximate solubility and the results of biochemical tests of these compounds are discussed
within the thesis.
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Obecn® pozegsmuyak| 2sl ovs8&§nz sl oul e

Existuje cel§8 Sada odboangl thtt ay nbandkni@ k ®e
praxipoyy 2 v8&ny ve sve origin@bheeénnl|ijisemod e gs Ma®if
cizojazyl n® term2ny nal ®zt depad§V nljakoftegs kT
glob8l n2ho vpPpoeek ®B ®E ma py8a i i Naldnkgt | ei rc@k ®o dobroir
term2nyt g stow pougity ve famgDizk®abkwyn8vzywuhs§ds
jejich | esk® ekviSs’eanamu yzKrsatueluva dakiryomwvy mT

Vr 8§ mci t ®typopuyg8vete p pybbsl ovEgn?2 (oznal ov 8&n
zmi Rovajndjtéktm Ghemi ck® gImd Rb ekajitdyl Soul asnl st a
studovan® psoww lexmat iokzyn)al ov&nyPrSé medl imend sj
kapitoly ehinyd§lket esi® ublyl y |vil cthromurk t yl §a tkearmii ¢ k

uskutelvn®mta hgre8ce, oznalolviEagmiar apSkpandni 2d
mal ® p2smeno. Komer | nhD dostupn® antabulcemyy a | i
str60a jsou oznaleny velkim p2smenem A a za n?

mal ® mol ekuly (nap$. alkyl al n? kitiemi®niga)o npeS?2s
je poudiltnij ej§ zev .
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Pvod

Pande mincckn® cAIDB r{syndromz 2 s k a n ®himunig)esep @ s upnh
zal algoSorvgazt TbWdhu s ed,mel g srBotzipconz nlS@eo byleb ag 2
osmdest§talkooh pTvodce tohotocel 88 moeimfugE nbivd s kv
i munitn?2 neddsOdat ® raedmyicse@dHls\WmMt ovD nakazilo
| i driti, cAmgba polovina nemoci podlehla Al kol i v raod m&d onvcarna8 Yamr |
Spoj ®em® me c n Nn 2 mpokdsl¥zZmadinia35 milionu o b N trote 20@ na
p Si b2limjliondzarok2013, st &lne§ soe rjoez g2 Ssemma lomierMmog m|Ntne
obNt 2, mM®h&®OvwvYspNhap $hbdBidgnAnd H,i ony naka’geni ch ¢

Prvn@?rnepapgberh ®| bu n AR ID&So shi ydl Zidovudire n(AZT,0 g
azidothymidin) s c h vi§4 e@avedeh do k| i mxed k & roge 1987 Toto
retrovirostatikums e  Sa d 2 nsipkot leer| Tnnil | §hto kvizAmiv@ding) i Tenofovir,
Efavirenzé ) do skupinymhi bit or T enzymu .Pewu@itRA2 zmi Kovk
prepar 8tT v ter ADBivedlo hkmado c g ®m2 ¢lil Wot a paci e

souhrnni oznal ovsgno anglickou z k Yzhledé&no u AR"
kpodstathD wviru byl vgak | ast i m®> damibl Pmemi tv:
kombi nadeuilvifhciebi t or T ipt & 2 ¥ z mfeobpyntoa ndsllcarush o d o b D
potlalit, co¥mnakopeci ertdlTo Kk

fady chemoteraupetik % innlTch proti viru
datlg2enzymT (i n)angresrzainmbitog®n Ok e & z hcvy i prrod one sl
cykluviru(vstup d.d|l BoRky i na tyto typy°®l ®&kkd&umot

pomoc?2 rTzn®gkommi Ravanihdlzer etors@whinroaust anteijke n
givotayl aaesn®@®iEn2 mor Pabitwkpacit enddflg gteerzap
od dS2vNnjgdicho pozsn alpighlyActie Amiftiovirdl Fherapy.

PSeoshr o mitap pPE Rc ht o rapedtik met et u st 8l e nebezrg
v2ceng8§sobnhD rezistentn2ch virovich Xenmand, p S
sni gg2m givotnzm standar dem.

Na z8kladh uvedenTalhk dlaikvdlallqeg®aspktolum® ge
vl ® bnN  HInw usslieD§Sp ot Seba rozgi Sovgn2 ztduooj n2 ho
“upornou chorobou,jinJvIng gre hjgnk rkme) Skkgr ® by n

omezit rizi ko Jvezdmizknmu zrpemra cgeideicpr ob2 haj 2c2ch
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ov! i vnpr2u glein 2 m8 za n8sledek nemognost Vzni
kapsidyi pr ot ei nov®ho obal wcewiibl o genetick® infor

Vt @%wo 83t i nen2 prostor pro detailnbhDjg?
dostaneedB8lbe Zm2niinbiykbhcepouijee angeey!| kapws§ ma
mol ekul, Kkter® seoumml iktalpns i o p Yo per noot geR upj, 2 | j2e
skl §dcBoukapsidh. Vi §dru se vizkum iphmBEn i viDanat 3jngy
pr&8§ce zabtrhvajto?tysenaiN-kono®k aspes i WHF2®A 0O pnrPoctoe i n |
novRjg2 je vizkum pojednSwzppstSBedkoivnahni@ ivcaz
Ckonci kapsi dp$®he mplt Ptzek mso typem ¥l inku b
dodekamer pro kterT se vgilo oznalen2 CARY (z a
Vizkum na tof@tze pokrosel pdmugt i dk &cpogd tuipm §rcoed
pod hlavil|l kou a fune.aSouob P®jektuimny Ear opsk@&@ ha o
mal Tch organicklich molekul, kter® by mhDly
zmi Rovanl peptid.

Souwlt® t®t o girok® spoluprs8ce je i pSedkl
pS2pravu | §t ek inkbitonyas |k d \8 kehsldy? Gapsid Askemblyl nhibitors)
tedy pr8&vnhD takovich mol ekul , ykitudeliVA Zlpyt nmwemo ¢
vazbou, pot Sebnou menlernu pmoado if & kirlcddo b §ha obi o
dat a z 2 s k &ole§T zbicdhemiaa g i ¢ h
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1. Soul asni stav studovan® probl en

1.1. HIVADSipTvod, historie, epidemiologie

Vpol 8t c2ch pand@e&/mnD8, vihiecemg o mDmn hH DHdI ouh® i n
dobBReapS2znakov® dobh,jaley I®d eadititadiamostitovat n N n 2
Hl avn2m vnDj g2 m pfr8ozj2e ve me npooczndIhpzy 2 AloDpSO r t I W <
infekce, pro Kktepo |[HIl\Venémev2musni ¢ @ Apve syst ®
chvkdysepodadS§tl odo sopoishdermshovmmaot ypem chor ol
mo®mal 2t mluvit o onemocnhNn2 AlaDbStat iept Bl By
vipkrecnous tzn@ me MWAIDRYV e gvoe mdes §t T ¢ h alakkjeboc h , od
rozgdS@dpdyv gakhaOout ® doby ppibdlwveHKk® tmdma st
vizkltdhTky kterTm m&me dneo jpifyodPenplSémiuedebsh
jsemsestavichrorologickl exkuz doz a j 2 ma hs@rietohotoo n e mo ¢ n N n 2

HI V/ Al DS spad8 do skupiny tzv. zoon- z, t
zv?2 Staogmt ov pS2padhN prim8tT stSedn?2 a z§padn?
hostitelempprcofdck®okpRYschflepbSenasdNDpadobol
doch§ pe IT blévin ohovu a obchoduts I mi t o *pNraivz&s§tjyem nez §vi sl @
rTznTch typT SIV vedly ke ivii\hi &HIV-2dv e Si &k a
ukagd®hexz st ujkmenthk.ol i k

Podl e |Inle&dn8kvun ®4zednoabyz 8§kl adnN statistick® eV
sekvenc?2 vczeonrtkr T8 | vystopokda Tivkopene HIVMIpandemi ck® s ku|
Mdo obdobty1907Mé980 vo k e | 2 Kinshasylne@pedok?lao i R &
republiky Kongo Jeho pratcemijevi r us S| Vp rpiond@pi$ttu je2gd pt Soesnt ons@®imu
SIV na (d2o@fkzejmnN doch&8péed ugam@EsSamgihkl T mi
sociologickedemo gr af i ckT mpr ImDhami20yv stolet2 pSeée moh
mezi druhov®mamiStenasu sv@®me nrdoezng 2cXKki® psoedsp @t g ¢
arozvinout se do formy no¥®ho pandemi ck®ho o

Prvn?2 dologitelnT p S2 ph ke dbhleday kea 1958 a k a ¢ e
vKi nshase, kdy se nS8kazu podaSilo prok§zat
krvemu g émeme Bantd*Obdobnh byl a pr oelk&®z mma hm&lkaaz®ah oH I\
biopsiel y mf at i cd&é mKinstasyzl rakul960>
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Pravdd®dipmon jegt N tplSaewn 2r,0 zpya rSceenmint kHV-1v Nt v N

typMexi stovalo i nhRkol ik iroaleoviOmnSaizlepssed a dvT
Robert Rayfvpetdpg mik aw&Z&kr2ac2 ch byl pozdDj i i de
bl 2zklT, neHV-1¥YHakht®dagckd 1969, devDtKarheeuhy po | e
se objevilyp S2znaky nemoci u nor sk®hor oncmolSh? XK au m?
jeho gena i dioesrS8m.a Joa kr obky | pooozgdetkjd ®nT chj vgb Nk
jednal o se o powafo é&mbdn ZEm s K@PS s® b ypsO)'H | V
Kt Dmto prvot neamdoebnltcekr® p&rey onemocnhNn2?2 | e

d8§nsk® | ®kRaaSskky, Grteetrh§e se virem nakazaruiDoa nej s
stytkusvirem pSigla pr avdilkpovdeo bsnvdl cphr opsat cSieedmti Tc t ¢
z&kropimchivn2ch®odm2nk8&ch

Konomu r ozs §h liMonfdrikurvajzdo?gflech §tgmems §pSebd | et
Haiti, kam byl virus HIV-1pandempdkZavl el en nezn&§mlim jedi
zKonga®pr ot o ge vp r®8 \d btNa mn tHlao t d Dicesk NaapSekampr
60. a 70. let, ophRt prost $Se donSeddeiisto WSATiezn § m®
vRDt ginu pS2padT onemocnhNn2mj Al BSESGgMD moy Sludda)
kt omut o jhedini§ @m@anovi°Od po80Sitekku | ze hovoSit o e
na Haiti,k t eup@ epol tuapadbl dnegka zTst8&vE touto n
o b | nagem*

D2ky kombinaci Zaalvy®op®bomi skmé kpr SnSenncons
anS§ln2fsesayelUnpai p8&ladiretg2 Sit pBagkbmwmiztm§ ovh ve
vel kTch mB'teomh oUBAI|l edu za povgimnut?2 stoj?
kanadsk®ho | etov®ho asistenta, kterlT znalnh
Americe>abT val t®§ oznalovs&n jako WBjpiacivgidt §Odno
Virus se tak® znalnhD rozg?2Sil mezi o0so0bami u
rizikovim faktorem zejm®na®®sd2len2 jehel a i

Vzhledem kk ost ouc?2 mu epbthy kbB&89g vykazoval.
nezn8m® nemoci, zal al a si na zal 8§tkablI8®mu | e
Vvg2 mavtegk es ou vEgnodtrdcee 1PBm aambl v@cki&s i nst i
for Disease Control and Preventigo pr v ® ovalad ovan8 cn® pl i cn?2 i nf el

zdravich, mlgaykérmumity’ddedipids @ o prvn2 ofici §l n?

kter8 pplvagDjzin §me st jakd®kpgdemk@&hosli®fe mocnl
zakhvg?2mat | VedwljmaSz nm@@dingn prvn2 pS2pad or
Br i t*&/mocd 1982CDC odhaduj e, ylhlet neynowtcavenoyhlji g de
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ao pT!l r obylup opazvd®joifi ci §I1 n ¥ Tpadgbyli ZazrameeSrnny2 n = Al
prvn? pS2padyt ®hieimac PR @ dMipio Ka b acbANts@®F SV i |
VkvRtnu roku 1983 t 1 mPagauroviEmrsttuur pablioved|nlt mek er a
zabTvaj éverir esa oowbjr u, -lkytnefrolc yntayp.a dT8e nTt 0 zaet r oV i
pTvodce onemoapmlzrdDj Al by | poj mensovig§inds k&K oi |
nedost adangitkyHbdVsi tHuman Immunodeficiency Virus).

0d80.l et se d2ky ospbvhDdemal gRrok®gv¥8Skpno
Nem§8 tedy velkl viznam rozepislkwgmE§senete woe
snadno dohl edatel n§. Proto na tomto m2 st D

ukonl| 2 m.

1.2. ViusHIViobecn® i afraurkmaucrea, a repli kaln?2 cyklu

OHIV/IADSbyl o jig naps§8§no nepSeéb e kadahntnho gst v
| 1 §nla j e mwdbdmnVv §asopisMDS,ivsydavatel stv2 Lippin
&Wilkins),k de je zaznameng§no av2pccel in evyloz3kdy muelt i vpliowk k
testov®eh?2 amdyneonnost ech autora mackBred&hk o
podr obnos tséretraviiTkZe8jk2 @t dld r ma c evirdlobi a jv3d ®% nde o dk a :
prim8&rn2j$otedapshuluipkngén &/pPna t ot o t @mepromwa mNSer
podpBoozest r ul n @ §«KIf rafdhankt 4 K aehjséviriese z v I @Sgthrn2@d nut 2 m
procesimovamil2wm textu t® o prce

Virus HIV spad8 ssBMAVvSsS kdevsay zkiBlt §zroaun,s | el e
retroviridae, rodulentiv i .J Rk n § z e \(lat. teatg=oponiald,Bnti= a p a, tsouc k T )
lentivryod po®2)ad ndl ouhodob8&8 onemocnhDnp Tsv odd nolu hzonu8 n
pSedevg2m u ova? jekoeoh akyFéRpgdBLerevielbedT
je zn§zoobnifhzkt ea®ho je t®F patrnl roxd2lnl
aHIV-2. Tent o r ozpd®d s tetgparddyz emt uj e dvhD odldind reinm®i ¢
pol 8§t kyHIV-Vibwils na | | om#®kga peSikéoe ldruekei § g 2
virulenci a infektivitW*aj eho viskyt mi moHMWImg kuy @22 vibmyl
iinfektivitu ad D1 2 s e dioM (M&m, N ¢New),Oi(@uter)i r epr ezent uj 2 c 2
rTzn® zoonotgickp® nmJenoZsay czel osvhRtovou panden
p Se d etiWgl2zkmene M 32

16



Obr.1.RozdRNl ena jejfiohi fYlLodPSrereziat Bl astupomveno.

Genus Example Virion morphology* Genome

|. Alpha-retroviruses Rous sarcoma virus Central sphenical core: C-type Simple
Avian leukosis virus

2. Beta-retroviruses Murine mammary tumour virus  Eccentric spherical core: B-type Simple
Simian retrovirus type 1 Central spherical core; D-type

3. Gammua-retroviruses  Murine leukaemia virus Central spherical core; C-type Simple

4. Delta-retroviruses Human T cell leukaemia virus Central spherical core Complex

5. Epsilon-retroviruses  Fish dermal sarcoma virus Central spherical core; C-type Simple

6. Lentiviruses Human immuunodeficiency virus  Cone-shaped core Complex

7. Spumaviruses Primate foamy virus Central spherical core; pronounced envelope spikes  Complex

*Beta-retroviruses and spumaviruses have condensed cores visible in the cytoplasm of infected cells, whereas in the other retroviruses the cores
condense as crescent-shaped bodies during maturation and budding at the cell membrane

Spuma Epsilon Lenti

PFV-6

RSV Alpha
v

HERV-K

SRV-1
MPMV

Gamma

Beta

Delta

GenomHIV-1 viru obsahuje9 genT, kt er ®5 pkr-odtueei®imolic e | k e n
kopiZ2eadmov!| 8k poovz® t RNA s poNBr ReotiNDsnhD v8§z8na
nukleokapsig ( NC) a j & wlich®map BidbRt ¢r ®a 2580k lpli 8d §
kapsi dov®h(BA). pJivativé iSrow ® nuaStimed «ch §sze?2 7 e mayemy n 2
transkipt 8za ( RT)(N), i preodre8zZa e ®R) sou zodpoviDdn
stavebn2zch pr vidmmaut@&@ph@®pu, Wif, rVpr, P&, Nef, Rev, Tat),
ovlivRum@icek wWlag rgr@dr ddé @d w gi ek ®p D n ®o k ® Celekr ov ® |
je nav2c chr&nhRDn virtShsivouanhaat! reink o viWMA epnriomt evi
avnhDj g2 fosfolipidovomenmlvro§mwy sh o o tiNa pogrtbc @ z le @l
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z Protein Data Bank®

Obr. 2. Struktura viru HIV

Viral Enzymes

RT: Reverse transcriptase builds a DNA copy of
the viral RNA genome, which is then used to
build new viruses. This structure captures the
enzyme as it is building a DNA strand (red)
from the viral RNA (yellow). It will then
destroy the RNA and build a second DNA
strand. Many of the drugs currently used to
fight HIV infection block the action of reverse
transcriptase. PDB entry lhys.

Vpu (viral pro-
tein u) helps &5
the virus escape
the cell during &
budding by weak-
ening the interaction
of the new envelope
proteins with cell recep-
tors. It also forms an ion
channel in the viral membrane.
PDB entries 1pi7 and Ivpu.

Vif (viral infectivity
factor) attacks one of the
cell's defense proteins, which
forces the cell to destroy it.
Only a small portion of Vif (green)
is shown in this structure, bound

1o proteins from the infected cell £
{purple). PDB entry 3dcg.

VPr (viral protein r) guides the § %
viral genome into the nudeus (¥
following infection. PDB entry lesx.

PG isinvolvedin the incorporation of Vpr
into new viruses. It is largely unstructured
and there is currently no structure for it in
the PDB.

PSev

IN: Integrase takes the DNA copy of the
viral genome and inserts it into the
infected cellular genome. In this way, HIV.
can lie dormant in cells for decades, making
it incredibly difficult to fight. Anti-HIV
drugs that block integrase have been
developed. PDB entry lexd.

k o rhpvloeSxe miZinolekidé@al rgtykoprdteinpSUo t e i n
zn§zor niaabt. 2 s tprSuekvtzuart y® n

zat¥% a upraveno.

PR: v Pprotease is essential for the
maturation of HIV particles. The proteins
in HIV are built as long polyproteins,
which then must be cleaved into the
proper functional pieces by HIV protease.
Protease inhibitors are widely used as
anti-HIV drugs, often in combination
with drugs that block reverse transcrip-
tase and integrase. PDB entry 1hpv.

Structural Proteins

MA: Matrix protein forms a coat on the inner surface
of the viral membrane. [t plays a central role when
new viruses bud from the surface of infected cells. This
protein assembles into trimers, which then assodate
side-by-side on the membrane. PDB entry Thiw.

CA: Capsid protein forms a cone-shaped
coat around the viral RNA, delivering
itinto the cell during infection. It
forms stable hexamers, which
then assemble like tiles to
form geodesic capsids.
PDB entry 3hd7.

SU ana TM:
Envelope proteins
gp120and gpd] bind to

on the surface of
cells that HIV infects, and
then penetrate the surface
10 infect it with the viral
RNA. The spikes formed by
X~ these proteins are highly
3 decorated with carbohydrates,
making them difficult to recognize
by antibodies. The structures shown here
indude the portion cutside the virus, and have
all of the carbohydrates removed. PDB entries
1g9m (SU, top) and 2ezo (TM, bottom).

NC: Nudeocapsid protein forms a stable complex
with the viral RNA, protecting it. In this structure, a
short piece of RNA (yellow) is bound to one copy
of nucleocapsid (orange). PDB entry 1alt.

Nef (negative regulatory Rev (regulator of virion) protein Tat (trans-activator of
factor) forces the infected cell  binds to a hairpin in the viral RNA  transcription) protein binds
to stop making several proteins  and regulates the splicing and  to a hairpin in the viral
that are important in cell  transport of viral RNA. The struc-  RNA and greatly enhances

defense. Nefis important in the

ture shown here includes only the

the amount of protein

progression of HIVinfectionto  portion of the protein that is  that is made. PDB entries
Acquired Immune Defidency bound to the RNA-the whole  Ibivand Ijfw.
Syndrome (AIDS). PDB entries  protein is several times larger. PDB

lavv and 1ga5. entry letf.
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Jdnotliv® kKkooWwkRImw HIV jsou obdobn®ej¢ ako u
shrnout takto?

a) vazba na recepumlimeamsmdryanwt 2 s
b) internalizaeau v o | nrdaating RNA z kapsidy

C) reer zn?2 t RNAgenkmudodeeuv! 8knov® | ine8rn2 DNA
d) vstup virov® DNA,do bunD| n®ho | 8dr a

e) integrgae | i ne@onbu@DNAN® DNA, a tvorba proviru
f) tvorba virovich RNA transkripc?2 proviru

g s e s tsdliding)aexport RNAzj §dr a

h) translae RNA a tvorbaproteinodc h pr ekur zor T

)] s k1 §d &n 2qassemblygirionua z abal e RRAgenon,o v ®h o

)] pul éudding@ uvol nin?z2 virionu

k) prot eol ytick® zpr acov 8mtuacevirianT. ei novich pr el

Virem jsoun a prydo§u Rk@D-4s gl ykopr otkeémiopyS end emayrz m
T-lymfocyty. CD4 j e vgak pS2tomen i na povrchu mon
bunhk, tedkmhehrd®u t ®d t H oistZhtleeldi ska onemocnhn? Al
nejdTlegithRNjg2mymfbemtyirgeprvdU] wbgtedkfjeit
organizmu.Nejprve dojde kadsorbcio b § | kov®h®8U, pkoeeiny e v pods:
kKCD-4 receptor ITm .Hejsitdh el s&®p auRkkwpe bkonf or mal
proteinu SUa n 8§ s | e damhiDnajc & ke ono k korecepot (CCR5 nebo CXCR4)
umo ?Ra3) | yvh oo ¥ ® h ob uonbd Inwo .t*"#t Nno u

Po vstupu do hostitelsk® buwvRklyn Kjpsdy ge net
apSepsj§annchnov | §k ndvwou@l KRNBNMADGME 2 ever z nipt &§zrya.n s\ke
for mihnpgregr al n2 hN A otnrpd resxpuorjteov8&na do j 8dra b
j e zal lemrDommo z@dam8DIgnde® ch§zanks kr i pci DNrdu do mR
exportu do cytopizmy, kde na rilkpepmutdaonbsBakEyv, Gaga pr e
aPolst ruktur 8l n2ch pr oltr.8iJneld nao td s tyatomp?r operec8tneyisnl
cest ami t r abnusnpldlrntio viBenmb rk8 ntdy o rkbdie  ndoovc@h8oz 2 v ikr i
ngslednN opougu¥®*®Hostitel skou buRKk

Posledn2m st&8diem vivoje viru je tzv. ma |
buREdoud c$etTPpod yp r(Gay,&dl, BEAy), kt erudj 20 bsstaavebn?2 pr
dal g2 kgspuipemovci?r upr ot e§zy z2 s’kjSaky o hAN®I M@&
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obr.3¥®*Tyt o proteiny jspuvikiygjceadmoth®védhekBest ®
pr8ce n8s d§l e DkldEHdaskid?zCAm@teinyh | katvarddiedgdtia
bude podrobnBpiegdaoapda8hakapitole

Obr.3. Vztah struktur pv®i t.§ sREfeaugzgem®d mu a Vi r

gag [ em AT N |

LTR
MA CA NC p6

1.2.1. Sk | § dapsidy HIV-1

Skl §d8naT kapsidyibpar ot ei nov®ho obalu uvnit$S or
virovou nukleokapsid ( k o mp | e x RNIAg geMd mr ot ei nu fjevirov]
jedn2pmo szl edn2ghve&tokm eyklu viru HI V. Na vzni
z8visl§8 infektivita viru. Al koliv po mechart
dokonale prozkoum8ny, je znS8rmonl dye? sktagprse mlai Kk
HIV-1. NapS2klad mutsakle§d&n?r,@azzsiEsmodiul 2] 2sn2 ge
nebo naopak hyperstabilitu kapsidy, vedou Rk hi bi ci rev@fajafedert r ansk
zd TvodT, ptoto® masteu twlmuov al ozomasia | N® mMnogst v2 poc

Kapsi da m8§ tvar k- nick®ho fukRbed ehopi 2kt
kapsidov®ho proteinu CA, tvoS2c2ho hexagons§
vygaduje jeho struktura inpadac uf)g 2?2 medait raggams In
konci** (obr. 4.

Vzni k kapsidy |jskabolSprateeproteimp®eidretvejR ark jc @ j 2
vistavouphNg sklesia®nad i vich hex)gmerdri2ehyig@&djved
interakce kvalitativnhD ddloiug rizenha IGo8esEtny nGA kb

dom®na NCEDMi a8l n2 dom®na (NTD) . Tvorba jedi
je umognhNDna prostSednictv2m symetrick® intel
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hexamer T nav2c pd€TD.Kaj@l i meéea m&krcven idNkISDs2elsd Sk/r§
gest.i NTD a vnBDjg?2ho kKr uhu gest.i CTD. Ho m
hexamer T pak umognujn tvorbu he%%@oHns&l nz2 mS?

Obr.4Mol ekul ovl
CA

pent amerf

mo d e |
S hexamery prot
orangovhD a

PSevzat o *a

upraveno

Ve svhDtle vige
znatel n® potlal en?
Al kol i v neexi

propBDRbBhu |

dosud

kapsidy et

1.2.2. Vznik rezistence

| pSesto, g¢ge
mechanismem v Tz n T c h
VTIi

Drug ResistantStrains)je spjat§ u n k ¢ 2

srezistenc?

geneticky evolul n?

podm2nekpS.ravzpsempadmMedi RKament

z ne2knl Eidi&gmg i idiy f g remma c 2] ake
antivirotik®nanepakoyampht@ipi oIt ebd novT ch i

dnes
f 8z2ch

v2ce

Obr. 5 Vztah struktury CA proteinujeho

hexamer u cel PSen

aupraveno® *

a

v |

nt er

i nf ekt ibwij3eyn BYsmBDl & NeTht o

s ¢ hsvk8l| 8&edn&@n 2| G
Sada

stuje ¢g8dn®

na toto t ®ma vizkun

existujel gWlriokkiuijggal mt a
j eho st gl e

typTm
a rwelvesgtzmesttmiape st pt Bz g

repli kace,

t Dc ht ogl Multipleo st at i

kterTnemsS2vini vl a
| ® by.

proces,

.Zn2
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Reverzn2 transkript8za je enzym,RNAdoer T p ¢
DNA, pStbemg procesu cohoychhSammbindki sylya®tkim pol te
repli kaln2-thzeykked@nélt ¥u | asandbaohgehekiclkyghl
populace virf* Kr omnN reveipz§2y tmamskrbit do genetic|
chyby i polymer8zou hostitel sk® buRkighje Vgech
pro virus dkogcel iwgak HiSekvapivhD odotviui a mTJ
ipSest gehgegenombDk dloigh @ ru ttasckktno WKzanjidkil Tzch m
d§le replikuje, vyt vg8§S2 nov® variantly a vz
vinfikovarn®amopesgEhkcs. generi8ammk s (edaohiot daci e
jednémarzakt eri stili*tkTch rysT HIV

Je tedy patrn®, ge popt8&vka po novlich tyg
g§dan® jsou | 8tkynekt @pi@ Shcyhi®eviniky rezistermeS 2 | i ¢

1.3. VirusHIViterapeuti ck® mognost.

Al k oekisttiekd ne g n2jmlgr dminpircehp & N8 p $4 3t Kmenbi nov a
faromaka) kt er ® jsou u americk® mBDA schod®d eayd pbD1
HIV/AIDS,”®j edn§ es® site§ly | @loitteenlcnioSuh @ Mo iwamrne | cnyokul u ¢
viru poskpSauljegiSodu 2 pravgzetraapeckuat itk vgé&sh
dostatel nD.pamukSspjor8h,ypeam alr F$emrhaogst v2 pozna
ostrukt u$ho repliki n2m ,cyx3a skali viDdcku ai mf§esrn mag e
pot Sewinwo jki T E@emalkiinchkiTbi t or T Vvli rpS®s reepo iarc
masivn2 sp@&keokprob2hg8 vizkalme oth®@dbddIT§admHl mMmsst
mec hani s m&n *43f o 16%). VDt g2 vamohbkul §anzZam mech
retrovirostafjilkhutwodmBRijna%l2i MoessSthin,o usn vyerg®2 m
rezistenc?2, popS2padhch| Vhii®h &jFiiag nvidyku ge2rviacrh§ ,n €
nad kter T mi, jssmr oszld8idmed k b Skdpsn gpodlem?2 s t raechanizmu
Z Il
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Obr.6. chematick® zn8zornhDn?Ler @phnhiDk glsm2uh op ocpysk8Ir

vsoulasn® dobhD zkouman® nebo ji¢g vyRi§ewaaznt® |
a upravend®

Maturation

o)
— G-+ @)
Release

CCR5 @ M\

Virus \ Translation
Uncoating assembly 004 S\s
s — o Ay,
A\VAVAVLVS
VAVAVAVAVAVAVAVAV 4
O---1@oseci®) —i . _ e SEEE LR S RNA export
everse -~ S
@....1 SAMHDT) —| transcription c7/’{/ Nucleus N
y 4 /.
¢ y Transcription \/\/\/\IW \\
PIC v v WVAVAV VR
& Y 4 A\VAVAVoVEERN
7 ~— '4 I] I] |\
;"/ Integration 5'LTR 3'LTR
I

|

a) Entry inhibitory (EI, inhibitoryv st upu )bd e udklohdg ti kgyn T sni zpTs
Yal i nku, kter®j vgal wnw&sfedé&ke me se virus v
buRkgouMasn® pdebthi glky tweywmg2v_g§n CCRS5 karetrdg osne
v8ge do hydrofobn2 kapsy CCR5 koreceptoru,
jehointerakcisy i rovIi m pr ot ei nem pSelpt iinBoteekenfuvtidetdl, di s p o .
kterl ovdktviRruy e vistav ®ho pr ot koreoeptorefnMtedyj e ho

biochemick® pochody nutPr@cprje wst upgvinrau vd o/ c
inhibovalyinterakciCD4 receptan a viru>®

CH3;CO-Tyr-Thr-Ser-Leu-lle-His-Ser-Leu-lle-

Glu-Glu-Ser-GIn-Asn-GIn-GIn-Glu-Lys-Asn-

Glu-GIn-Glu-Leu-Leu-Glu-Leu-Asp-Lys-Trp-
Ala-Ser-Leu-Trp-Asn-Trp-Phe-NH,

Z~z

O%N&\rl
: =

1 I
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b) Il nhibitory reveDboznt2®ttor askoep $priggrziyéej pSoaldert n N
| ®lTinvuak | eosi dov® inhibitoryldeveéast nid?2 ot man s kne
analoga pSirozenTch nukleosidovich substr 8§t T
z8stupce | ze llyladwadinel¥ at@mfeovuM i n e

N
N" 0 N" 0 | S Q oH
%_70 \%5 : N Nk/o\):\OH

I v \%

O nhNDco pozdNjienwedleyosna oy ®®riranskiph 8z gr W, NINKRV ¢ 1)
kt erw®gsdeo hydrofobn2z kapsy mimo aktivn2z m2s
konformacja s Atiajkujj eho akti vitu.Vlipaiéiem naps§.

V N= //A
NN . FCao®
Q8= @?C
N

N N/go
ve H O H
VI VIl

C) I nhi bitoryIN)D. Maeygr 2y mi specifickl zpTsob
skofaktoremi ho Se| nat Time nizoymtuenma z §r o vredf oibmt2e riargtug r2
svirovouDNA/a br §n2?2 t-iakt e@rzdldnphre ko DNA. RS dk Inad ébma n

je raltegravirVIil .*°
0
OH F
N-N HN
/
ol &H%ﬁ\/ﬂﬁﬁv@
o N
Me o)

OMe

VIII

d) Inhibitory transkripce .J e d n §nepsSe? 1 d § pusbupitud § ma k2 & r ®m

nejsou pdwgawenuy i gk ®s tpS ddki civdaZib tu  z u MRNA t 27

inhibigd!l RNAL §zp’PSebdlipsnou termona®i ot skhonpkn
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z a S ad iflavopinidolpXSas | o u|X(noiznmual ov&§n&tijeal®o oDRBM vyka
nzzkou atoxitm®h o st

l\l/le
N

OH
OH HO!
HO o} O
O I ¢ c N
)
OH O cl N
X X

e) Inhibitory m aturace. Maturace jepr oces zr 8n?2 a(jcoskpm®BIineéxn:
povahy. L8st procesu, kterT | zepolypepiNdmWVT dmhi
prekuwNklboniTck® praxinhséei tvogruy 2,pabta@®@nD( PD)
rozsahrie&l atslkwmMi mao vIE§t éke & a@eX pddudabrald® i r
ObdobnT %l i pekPkiud kdeydyh agmil srmenm, v ybedrimatv al pr
Xl >Tento deriv§gt kyseliny betulinov® se dos-

byl vivoj®®pozastaven.

%m
z-Z
= °
zT
(@)

z

O
0=$=00H Y
N N\”/O,,, fQ
O o H
XII X111

Dal g2 zdchk@®ma@g inhnéhockreiw®al| k2 virov®
skl 8d&msi dy ®a ol §mskkyhbbipae® se ©AL (Capsid Assemblya k o
Inhibitors). Jel i kog je to hlavn2 t®ma t®to pr8ce,
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1.3.1. Inhibitory ski§ d §kapsidy

Stuktura CApraéi nT rTznlT ¢hswich ¢kl eadech velmi |
odl i ge8r wkdt ury b2l kovin bunldoen ®B8vedlonautosa b o | i s
| | 8%Akk umy gvemgiet 2 CA pr oltjeaiknou v(hnoedjoeriyiootik&l2M e p
Tato npyllankoneckoncT jig dS$S2veaamploiziddy §nad @n
virus hepatitidy B*®

Byloi dent iofniNk mnda§ & drganick ¢ molekul kter®in vitro inhibovaly
s k | sHI\&Inkapsidy vazbou na NTIZA prateinu,k t e r 8k jeh@kdolnaf or mal n2 z m|
Jden z anl ch p S 2 kil imhibior, teer CAPs e v § ¢ eobladtoCAhy dr o f
proteini>’ Dal g2 | Saviyjdo ks ee®Pn®ho m2sta NTDhE@A2pr of
zacyl hydr azovnf>®aavack hvphknaz oj 2 | eahktiviz.l ab® virost.

Pomoc? rozshiv@maé k osu  p rhighpthraughpud assaybyly(
identifikov&nyykHB8U§ha 2mez esdiazemyraybenzimidazot®®
LS8t KWt strukturnBzadymami tp®@ do®mi®éh os en2 et a N
CAP-1 a vykazovaly znal no#4<ah®00vnMpiNgkDPwrHA ¥t |
byl y identifikov8nyejedktupi dul gge2nrgdnMmubdndiy{]
vazebnT nf® m2stem.

Dalag® i v néninad PRE3d50074ise v8ge do odlign® kapsy
navikecze zmDny | eReplikak viro hhibujerna @aen.® f §z i , kdy de
strukturu kapsidya spougt 2 tak pSekdapsalyndpd nvohnpron DRN
pSekvapi wika¥“luijrteknDkt er ® pyrrolopyrazolony,
kapsidy, |2mg naop@ak br&n2 uvolnBn2 RNA.

Zat2mco vgechny vige zm2nhRDn® | 8tky inhibt
CA proteinu, mognost.i obdobna®CTD ibyyidbposue pr o
prozkoum8ny sp2ge sporadicky. Doposud byl p C
j ako CAI , kterlT svou vazb o@ag polypepdiduDinhiboyad gt N
assemblyin vitro.®®* Po dal g2 mp osdtauSdiiluo sze?2 s k a't rentgenovo
CA-CTD/CAlI(obr.§%a t ak® wur | itl asminfackky®sel iimy ethakce.

Obr.6Kryst al ov §-CTtDr  kntokantpiexu GOl
(1l ervemmM)dl ogen §&CTOthaz lighd w r (ogue dCIA)e 5&
CAlvede kal ost er i c k ®& nueersitzaablinl2ihzoa cri h.J )
zabraRuje viastmhyWSekwams iod%a (uprﬂkv



Peptidv gak maj2 nhRkolik i® haet eviytujpd2iati njeavkioh oc
dostupn®po mD@hiDbhe n"btviyckklRee. s e snadno hydr ol
sniguje jejich pololas g¢givota, souddakB®miztpo avi
poznatky nebyla ¥ k § Ro v T ¢ hp okzual rt ouvr §§nciiice (p®alikc& HIV1 nahproto
CAl nemTge bit pod’§it jako antivirotikum.

1.4. Inhibitory s k | 8§ khgsmy¥znageho pracovi gtn

Al koviTizek um o peptidonevedhk 21 i ve for mhD prSaw®Hd v
kodhal en? dal g2 ho +2 stnaa vket es t®r ulkztea SvRbdtblsM at
hl avid koru§ mcov®ho pr kgmiasna, Esqgraollpgsikn®) wi z k u my
Universitair Medisch Centrum UtreghtUniversity of Oxford alnstitut Pasteyr pr ob?2 hal
vizkum se snShow mal ®eh oibagaondTechktmet ®k bl
st enp m2@OTRCAproteinuyj ako peptCT@RboeTsCAIl upr §cpof. se Vil
Kr 2 u s sunivecziyavHeidelbergut T doc. KonvalinkynaD OCHB AVt ILpkf. a
KotorynabOCHB AMPTrlvfh2 dv0D j menovan8 pracovigthn
testovg8§n2 | 8t ek, kter® byly synt ethiozpmft 8y p «
Kotory.

Kt erT m sm®P? te mpmmohlo vpa svto p anl vBro tkers t knindven?
sl oulNleabaor artoofS.2 ckr 2Heidetbérgu€ehlak evm by | o @00@st ov § n
sl oulvetehmTznT cm8lcmizleo Kkt er Dskupinyk ae@gi 48T, str L
odITicghn moXIVeakkd,I j eg iysCTCApgaenapo gadovani m zpTs
(obr. 9Tyt o struktury pak byly viochadz®2m db cscbecm

konstantou a pr o z Kuoouargktivitbu. vzt ahT mezi struk

Obr.7Struktury aktivn2ch sloulenin odhalenTch

- X,
N
w7 L 0
/N Br
Me
X1V
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Pri m@shdwvgwnid pSilp§tpawle b? bab o de.Kondlinky na
DOCHB az alyd gaekompetici chinao | i novditspi § i dadhv e&€Alpopsan
peptidem o vaGQiBICMA® pm2dtea nma K | e metagikaby | a
AlphaScreen\viz kapitola 3. U | 8t e k, kter ® vykAlzhaSereehtestus | i b nc
bylo potvrzen2 (méeboivypvi 8& &n atkktS Reojvilgchhp akouvl & d
na pracotwi gKr 2Huesisdleil cbhear gw . U slibnlfch derivg
t est oywtdxrity PS$?Trklaz vazby na CTD Chp P soltued m&h o
komplexu poskytla mk ok al or i metdoice Kbabatana$g), kterolt
kn2zk® rozphbygtaoomoin®Opeke@ds®tm jrenm st v2 pS2pa

Proo| ekdivjaendnoduchost syntetickTch postupT
derivg8ty struktNNedn3 ubswvbtzea®dho® Pngo?|porvaiviuy t I

sloulenin mhRI na starosti A. Machara, kterl
s®ri 2. ProzkoumBsyb btyil tyo lpeSeeid®@yv grerss ouc?2 nejr T
benztriazdu a acetofenonu, ae ® g amihmad ogenbenzenT. Cel kem
takovichto | &§8tek, nicm®nhN jejich aktivita

unejlepg2ch slowmani mgaMm®abovala | C
Vzhledem kn e Rcph p S¥pad N der sevpdsribst pnd souvd anll g 2 K

t S2dN sl oul erpirn mgpma MO8 d ¢ & nereehinghhdeenv gt Tm
chinazolinui st rukturnh X¥IA&|zkdIm vl 8Tkt e X®Pvylazwigty
aktivitu v AlphaScreen\{iz kapitola 3 t estu | kuét uk8&byT ¢kjich ¢
rozpustnost, neentvest ovac?2 m m®d2i% DMBX ,pubfyrl a+ do zn.
limituj2c¥mprThRhor emMk ojdme kkao | legty prS§ogrel eewnillcih &
kni hoven nejfTkoodeadiojd tkiondiv2ce Ne §nsedh0 | §t ¢
o zlepgen? rozpusdamalsetzien 2z vibaglema kpopf&krpuy b B § n y
d21 12 s®rie | 8tek,n&trerT®nBjitgukmaugm® ypakirawa
nNDkolika der i vbsuzInT meérj bHetgegrzocchy kp 2 olorh8)nol i nu
Uskupen?2 aromaticklch (heteroaromati obkT ch) j
8B, je spolelnl str uikrthiirmi2| mtotadkvt ivwietcohu ,| 8k teekr
nezbytnifiedyzezpealit farmakgorlavdhNDpodobnl
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Obr. 8 Markushovas t r ukt ura zachycuj2c? girok®Ajozpht ?
a pravdRpodoBnpnl farmakofor (

A X,R1 Z=N,C B HN,Arom.
X=N,0,S
N R' = alkyl, aryl, heterocyklus, ... cf
R e | //k R? = halogen, aryl, NH-aryl, heterocyklus, ... )\
Y7 N7 "R?Z RS =alkyl, O-alkyl, halogen, ... Arom.

Podopite | nfal ek eh nye p\Seoa aven® | §t kayl ev ypkoadzaoSvial
syntetizovat n Dk o | i-dki s @b gt ituovanich derivg§tT chin;
pohybovalaj ednot k§ako OMS2 k1l ad snmorhuokut up o9l Xaoudgliitg n ®
XVIl aXVIll, kter® si vgak uchovgvaj2 spolelnl z8§

B @ ﬁl

XVI XVII XVIII
|Cso =6 [JM |C50 =7 HM |C50 =9 IJM

1.5. Chinazolina | e ho (dheazolinygBt vy

Pro deri vsgt XIX sei natzwy klnasr poug?2vs§ prost ®
chinazoliny. Chi nsaozuo ljiing av 2jceeh on edje rsitvo§ tlyetj z n
a chemick® vlastnosti, pS2prava, reaktivita
apops8&mgpSebern®m mnogst w2 nbdser ndra keontt ®@meatt u
mnogstv2 inf oSrrmd@®mpeulv®| mej inch ut S2dnNn?2, b e
viozsahu t@Podstpat8it enemogn®. Omez2zm se protoc

povamgrug it uza pPadsctiat n®

SN
@
XIX
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1.5.1. Chinazolin

Chinazolin XIX | e h et e raorcoynkal 9 lcckkBg spraidmg 2 c 2 do s k
benzodi ast nT ldvozgihddiidi azkoeddsnzovanim benzeno\
(obr. 9). Chinazolins a mot nT | e 1,3dtaing, nebali pwimidinuXX ave st ar g2
literatuSe je mogn® jej rer@mi@rg 5 eepzopyrimdi®lzivy p h
1,3diazanaftalenVsou| asn® dobhD je chinazolin (angl.

ngzev, kt erT pr afvadkdpw,d ofpen Ns ev yjcehd8®® @ aza der

Obr.9.ZpTsob | 2sl oXIBma2 paSHyk hralzlotlé mluch pS2buznTch

5 4
4
selssRosNoolls
’/N \ ~
N _N 7836'}1)2 N/ N/)

cinolin ftalazin  chinazolin (XIX) chinoxalin pyrimidin (XX)

ChinazolinXIX jen 2 z k opteavjir®t %=a 48 AC) ,bezldékempazice | z e
destilovat destilovat sy 0 d n 2 par ou, subl ilnohvka® paet kroy =t alvi
VIdt® formilskys@lyp8hgemn® vTInrh a hoSk® chuti.

Na z8HeadRaléemad gt h vzy?psoklatneincihc hz sl ul ovac
vazebnich d®l ek, |ze chinatokiahi nawnaifi mi zaa

DobSe patrn® jdet okpBdmrarbqidami§ndalsg2ch ar om§

benzen > chinolin > n
150.7 kd/mol  137.9 kd/mol 127.7kJ/mol 127.2kJ/mol 84 .5kJ/mol

I pSes podobnou hodnothindebokali pal nc2h eem
nechov agftdlen | ankeldnjoSSaztameziN3aC4j e znal nhD,pclod@r im8o za
ng§sledek, ¢ge se t ateanN8vdjark® Diabekadkvem8y & vy
reaktivita t®t o dvojn® vazby v ¥Elnialpmagkatee of i | T
se tak® mpeloateivun?® e a kpbloze 2 a 4/kgssihstiuenty vpplozednt T v
jako chlor alkoxy, amino,..pod| ®h aj 2 ndgiSekrod®lsinBez.e

Chinazolinj e sydé ®imc-sst ekt r elekfid | hmd mat i ck® subs
prob2haj?2 v%®Jlaniv hleioceloa kntBrgo fcitalp P |pdunditrazij ¢ 2

30



sulfonacia chlos ul fonaci za Gdai KuSapiaptaki | midakbee o f i | n
(adice, substitucep r oabj¥émioc hot n 0, vgdy na pyr isinodi nov ®
C-4 regoselektivitu.Z v | 8§ gt NDp rsonbsrdhkS8b e substitlcp 2 pokud je odst
skupinou halogen pSi |l emg rozd?2| n§ prodakztei v2i ta 4t pamf
pSipravit girokou palédankodnsubsopiilnbseamap&hk
amin, alkohol, o ho | 8§t , enol &8t .Grkgaardo¥%b &aninodi p.| i

152.Biologicky aktivm2 deriv8ty chinazolin

Na pol 8§t ku vIizkumu clciema@noliimrTadand) jakdamal
z8l stgi tTepr ve pozdnji byl o zjigtDhDno, ge | e
ivhNkt ebriTodgi ckgSzarkadmwnel 15l Suk Ssdryz¢ gk e ® cha 2
chinazolinoebo®emi kgheigtdy ek ®c kh®& ndaezroi lvignelgu, o0 pcl T v
Sadou biologizakhTTaoh|j Zdamtkk Tprotirakovinn®, p
analgetick®, protivirov®, aiuchke®, 6k ud mtsithEtp erkt®e

Po cel § ysvtiahet @k @&yl i dpoovuRyy st ciecRdnatdda
vasicaneeskr Tz nlT @l e b¥alTem Tmej m@na na obt2ge dlcha
napS2kyad!l & n2 dhNlogn2ch kGKeBabbsahupey8&htan
ale majoritn?2 slogka, kter 8 dkaloidzvasitipXXhv,Dd n § z
popriv® | oHoaperdmz| i kteBe g roKDTKIBBBnN|j gwvl zckhuenmi c k
vpr w2l ovinhD 20 st s u®$elrthzmoddxXl sclinmdolnenxiy .’
Bromhexin XX1I a ambroxol XXIll 7 dery wagcinuXXl i se dnes vyug?2va
bronchosekrke®bbpPtorembepwNDanésttodi chac2ch.

®
; L
\ Br N r N
00 ‘ H
_ Me
N - NH, NH;
OH Br Br

XXT XXII XXIII

Al k o Vasicin XXI byljedna z prvre ¢ h | &t el@®h |v rioiztpozn §n
medicin8ln2z potenci Slejddcig@§ AT hemddmme zi8§ w2 c
chemokTyto heterocyklick® sloulenio¥XIwWyvol al
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aizofebrifuginu XXV z| 2 n s k ® Dictoom febrifuga’ Tato rostinavt r adi | n2 | 2 n
medi oznBl| ovan§&shgnak®g clyewywg2vs8&§na v2ce neg 20
onemowndnRrnnN rakoviny ¢galumaué&ByliakpjisptuDBst
antimalarickou aktivit j s o u o d p akalddyXX®& aXK\&v N

Do dnegn2ch dn? byl o dohr opna2dooat@lbigle v e no
schinazol i noavinmonto&@ hzviesnou | §t k'PlakopSP &gadk mT 4|
p os | duotgnintA XXVI, i z o | wstliaynPeganzm nigellastrum kt er T vyk a:z
cytotoxickou ak thiuwnintinin ®38% [Os = 1.8 dyimL)d® ® Celou
Sadou biol ogi cktla Kigaladkrataeocarpin XXVl pil 4 ov1§o voating  z
Evodiarutaecarpa Tyt o aktivity zahrnpl folsdnd@ @ raanvad [Yp
inhi bi c? cykl2odgy ee n@atymk y,i anth® p e r ,t eteratoni@ ®
apr ot i z&A Metrbdotox®XXVIII, ner vovNd erirag ty toipsdigiediinu
ve vnitS$Sn2chr oodrug § nteveehrDztuybber Tizcah dal g2 ch ®moSskli
je mogng nejzn8§mNj,g2j ep S2gk |satdnoupkStiineroliduif2z el §vtzkt y§ |

Skutel n8 ®ra medicingDnhn%¢crchhi mpaz ooldihnall en
aantimal @riokTch  ¥XV,i fssmamau syt eotliomgd wakty dll
chinazolinov® derivs8§ty Viake gtl®d5 Ppbothgricit8ahkt
2-methy}3-o-tolylchinazolin4(3H)-on, zng&mimejf hequal one (1l esky
XXIX, kterT zpTsobuje %t]| umastaksataly i€t oébor aerg¥v 6
sedativema hypnotikem’® Na sklonku60.letvUSAve vel k®m nahrazoval
sedativa a V0.l et ech se st al tak® vel mi popul 8rn?
klubechz neu g2 v § njehovspd h®ma g8 Betech® A g vd o 68 etrbyl, e
kromhR zmi Rovan®XX, met tkddquwalck®u pr axi poug?vsg
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