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BeAtiwon @apuakKoKIVNTIK®WV WELOTHTWYV TNG EVWONG-081yoU
BeAtiotomoinon xnuUIkng Kot peTaBoAlkn G otabepotnTag
BeAtiotomoinon vépo@iAng / vépodoBng LooppoTiag
BeAtiotomoinon dStaAvtotnTag

BeAtiotomoinon g nuicelag (wng Tov apuaKov

BeAtiotomoinon Twv YapakTnpLoOTIKWV TNG KATAVOUNG TOV (PAPUAKOU



14.1 BeATLoTOTIOM G VEPOPULWV/VEPOPOB®WV LELOTITWV
[Tapatnpnoelg

v Ta @appoka TPETEL Vo lval APKETA TIOAIKA WOTE va elval SLIOAVTA o0& VOATIKEG
OUVONKECS

v Ta @apuako TPETEL VA Elval APKETA TTOAKA/ATTOHPA WOTE VA XAANAETILSPOVV UUE TIG
Béoelg mpoodeong

v Ta @appoako TPETEL va €ival APKETA «ALTTAPE» WOTE VA SIATIEPVOUV TIC KUTTUPLKEG
neuppaves

v Ta @appoka TPETEL VA €ival APKETA «ATTAPA» WOTE VA ATOQPEVYOVV TNV ToxEln
OTTEKKPLOT

v Ta @appoKa TIPETEL VO £X0VV TOGO0 VSPOPIAN 0G0 KAl ALTIOPIAQ XAPAKTNPLOTIKA

v ToAAG @dppaka elvat aobeveis faoets pe pK, 6-8

\ +HO \ /
N—H N—H
/ @ /®
Slamepvoly Tig AMnAemtiSpaon voSoxéa 3

nepBpaveg & vSatodaAvtoTnTA



14.1.1 «[IpokdAvm» 1] ATTOUAK PUVGCT] TOAK®V OPLAS WV

H Aoy

» H mpokdAuym 1 1 amopudKkpuveoT LELWVOUV TNV TOALKOTNTA Kol avEGdvouv Tov VSpooo
XOPOAKTNPA

Melovektnpoto

»  OLTTOALKEG OUASEG EVOEXETUL VO EUTIAEKOVTAL 0TV TIPOGOEST) TOU GTOXOV

» Elval mBbavo ol mepltteg opddes va €xovv 116 amouakpuvOel (oTpatnylkn amAomoinong)
» Acite emiong Ta TPOPAPUAK

MeBodot
CHsl
R=—OH S R=—0OMe
CH-COCI H CH
(0
R OH N
~N ..~ ' '
c H” /R'OH R\C/OR
[ - I
(o)



14.1.2 lIpocOa@aipeon MOALK®WV OLAS®WV TTPOG pUOLET TNG TTOALKOTITUG

H Aoy

» H mpooOnkn moAtkwv opddwv av€dvel TNV TOAKOTNTA KoL LELWVEL TOV VOPOPO0
XOPAKTN P

» XpNoLun Yot 0TOXEVOT] PAPUAK®WY EVAVTL YAOTPEVTEPLKWV AOLUWEEWV

» XpNoLun ylo mePLOPLoUO TwV TapevePYELWV 0To KNZ

N\ PO

NN > Y N~ N

@ H /_%:‘ \ N, OH \l:l‘—j
0 —

TioxovaloAn dAovkovaloAn

AVTIHUKN TIOKO (APUAKO WE
XAUNAT SLaAVTOTNTA — HOVO
SEPUATIKEG AOLUWEELS

MELOVEKTN LA TN G TIPOGHN KNG TIOALKWV OUAS WV
» Mmopel va TPOKAAOUVTOL AVETILOVUNTEG TIAPEVEPYELES



14.1.3 Noapaiiayn v8pO@POB®WV VTTOKATAGTATWYV TIPOC PUOULOT TNG TTOAKOTNTAC

TpomoT0iNo1N 6TOVG AAKVAO VTTOKXTAOTATEG

H Aoy
> H Owxgopomoinon oto péyebog Twv  aAkvAouadwv  peTafdAAel  TOV
V8pPOPLA0 /VEPOPOBo YapakTpa ™G SOUNG

» Meyadutepeg aAkvAopddes avéavouy Vv vSpo@ofikoTnTa

MelovekTnua

» Mmopel va emnpedoel TNV TPOGSEDT) UE TO OTOXO YL OTEPEOYTULKOVS AOYOUG

MéBodot

> ZUYVA elval EQIKTO va aTTOHaKPLUVOOUV 0AKVAOUASES ATTO ETEPOATOO KOL VO
avTIKATAoTaABoUV and GAAEG AAKVAOUASEG

» Xuvnbwg eivat S00K0A0 va amtopakpuvBoUV oL AAKUVAOUASES aTTO TOV avOpaKIKO

OKEAETO — CLUYVA ATALTEITAL OALKT) oVVOEDT 6



14.1.3 NapaAAiayn) vVEPOPOBWV VTIOKATACTATWYV TPOC PUOULOT) TG TTOALKOTI TG

Avakatavoun pedvieviwyv (shuffle)

EmimAéov oykoc

CH, 0 7\
CH3 —
l\o HN ..—”\N N
S
_h;
Avcucaravo ) HyC

nebvieviov 0= =0

0: =0

ENj [N] UK343664

| H,C
CHs CHj 3
V27 YEVLAG (PAPIAKA KATA TNG AVSPLKTG v Mewwpévn Amo@ukotnta
aviKavoTnTag v KaAvtepn SpactikotnTa in vivo

v AvEnpévn ekAekTIKOTNTA

v  Ab¥non Amo@ulikdtnTag




14.1.4 Tpomomoinon N-aAKVA0 VTOKATAGTAT®V TPOG pUOuen ¢ pK,

H Aoy

» H tpomomoinon ¢ pK, petaBaArel To T0600TO TOV PAPUEKOL TIOV LOVTIETAL

» MetafoAn g pK, wote va Statnpnbel o anmartovpevog pubPog LOVTIONOV TOV
PAPUAKOV

MéBodog

» Tpomomoinomn dAKLVAO VTTOKATACTATWY OTA ATOUN A{WTOV TWV AULVWV

» Tpomomoinomn dpuAo VTTOKATACTATWY WOTE VU EMNPEACTOVV OL APWUATIKES AUiVEG 1] T

APWUATIKAE KapBoSuAikd

MelovekTnua

»  Evdéxetal va emmpealel TIG aAANAETIOPACELS TIPOGEEDTG



Hapadsryua-Tpomomoinon tng pK,

IZ
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' |
0 (\N
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0
PRO3112

H,N” S NH (1)

\ r

Amdivn

Melwpévn Bacikotnta
To &lwTo KAELBWVETUL OTOV ETEPOKVKALKO
SaKTUALO

AvtiBpopfwTiko
[ToAV Baoikd



14.1.6 Bloic006TEPN TIOALKWV OPUAS WV

O N<\
Drug — Dru /.
2 C\ g > ||{| H = acidic proton
O Nr
/ /
H H

Carboxylic acid 5-Substituted tetrazole



14.2 Kafiotwvtac tTa @aAppuaKo QVOEKTIKOTEPA OTN XNUIKNY Kot
£V(ULKT] XTIOLKOSOuN oM

14.2.1 ZTEPEOYNIUIKT] TTPOAGTILOT)

H Aoy

> XpnollomoLelTal ylo TNV avénom XNUKNG Kol LETAPOAKNG oTaBepOTNTOC

» Elodyel pwa oykwdn opdda ws aomida

» llpootatevel amo vOPOAVON ULa evaloON TN AelToVPYIKN OU&dA (TL.X. ECTEPES)

» Tapeumodilel Tig emBEoelg amd TUPNVOPLAX 1] EviLpa

0 0
H
H N _-CH; TeAwko apidio
N N
H H
AVTIPELUATIKO QAPULOKO 0 L
D1927 H3c/ | \,CH3 Ttepeoyn ki aomida
o N o CH,
[Tapepmodion
v8poOAvoNG Tov

) , 11
TEAKOV apLdiov



14.2.2 HAskTpoviakn enidpact BLOICOGTEPWV

H Aoyikn

» AvtikatdoTtaot evaiobnNG ouadag He plo SLou@OPETIKT Opdda xwplc va emmpedleTal N
SPACTIKOTNTA

» Ta Bloicootepn mapovoldlovv BEATIWUEVES PUPUAKOKIVITIKEG LOLOTNTES

» Ta Bloicootepn dev elval amapaltnTA LGOCTEPT)

[Tapadelypata
> Apidia xat ovpedaveg avti yia eotépeg (deite mponyovueva)

» Dul22290 (avraywviotr¢ vtomauivnc)

NEt
N —
- e = e AaxtVAl0G TTUPPOALOL =
‘:l> N BloloootepEg yia apidlo
OMe OMe
EtO, EtO,
DU122290 12

ZovAtpoTpidn



HAektpoviakr) otabepomoinon pe tn Bondeia alwtov

H Aoy

» Xpnowomoleltal ywx 1N otabepomoinon evaiodntwv AelTovpylkwv opddwv (Y.
EOTEPECG)

» Avtikatdaotoaon ™G evaiodnng eotepouddas pe mo otabepéc opddeg ovpebdvng 1
audiwy

» Ta datopa alwtov TPoodidouv NAekTpoOvVia otnv Kapfovuiopdda kot TNV KAVOULV
TEPLOGOTEPO adpavn

»  Av&nom ™G MUKNS Kat HETaBoAIKNG oTaBepOTNTAG

o 0O
H3C)]\O/R > -ﬂ\o/ "
[oootepég
O
HSCJI\O/“ -

13

loootepeg



Quunbeite...

14



14.2.3 ITEPEOXNMUKEC KALNAEKTPOVIAKEC TPOTOTIOL)GELC

H Aoy
» OLOTEPEOYMNULKEG KL OL NAEKTPOVIAKEG ETISPATELS XPNOLUOTIOLOVVTHL CUVOVACTIKA

»  AUENoM ™G YNUIKNGS Kol PeTaoALKN G oTaBepdTnTag

o) CH; AwSokaivn
/
H,N C ®
\ /
[Mpoxkaivn CH,NEt,
CH,

v Tomik6 avalodOnTiko
v EvaioOnto oTi§ e0TEpAOES
v' Mixpr|G SLapKeLaG

v Acgite emionG: oEakIAAivn kKot fnTaveyoAn

v 6pBo pebuviouddeg Aetrtoupyoliv wg
OTEPEOXTUKEG AOTIIOEG

v Mapepmodilovv v vdpoAvon amod evivua

v To auidio eivatl o otabepd amd ToV 0TEPA
(nAektpoviakn emidpaon)

15



14.2.4 MeTtafOoAMKOlL XVHOYETEC

H Aoywn
» O petafoAlopog @apudkwv cuvnOws ocvpufaivel o€ CUYKEKPLUEVEG BETELG
» Eloaywyn opadwv o€ pla evalodntn B€on wote va mapepmodioTel ) avtiSpaon

»  AV&non ™G petaoAikng otaBepoTn TS Kot TS Nioelag (wng ToL EAPUAKOU

M 0]
*~cZ Me Me O Me
/
“\\O—C\ .ul\o ‘&
\
0 0]
o » 0ELIKOG £0TEPQG o] Nt fie
ﬁ TNG HEYECTPOANG Me ( HETABOALOHOV
MeTtafoAkn
o&eldwon

v Tléco @apuako
v Tleploplopévn Stapkela {wng 16



14.2.5 ATOPAKPLVOT] 1] AVTIKATAOCTAOT LETABOALKA EVALCONTWV OPASWV

H Aoy
» H amopdkpuvon evaloBntng opadac 1 1N avTIKATACTACYN TNG HE plot HETABOALKAE

otabepn opdda .x. Tpomomoinon TS ToABovTapuions (avtiflotiko)

Itabepn
) opada

EvaiteOnt
opada o ﬂ

' =NH-C-NH-CH,CH,CH,CH; s " ~NH-C~NH-CH,CH,CHy

S O O

TOABOYTAMIAH
MeTtafoAloudg MeTaBoAlopog

0
HOOC—©—::—NH-E—NH-CH;_.CHZCHZCH:;
0o o

Tayeia anékkplon - pkpt) Stapkela {wr)g 17



14.2.6 MeTaTOTION LETAPOAKA EVALCONTWV OPAS WV

H Aoy
» Xpnowpomoleltat av 1 peTafoAka evaiocOnTn opdda elval CNUAVTLIKI YIX TNV TTPOGOEDT)
» Metatomion ™G 0€oNG NG WOTE VA YIVEL UN-avayvwpiolun amod ta HeETaBoAlKd Eviupa

» H oudda mpemel va TapapeveL avayvwploLun amo tov otoxo T.X. ZaABouTapOAN

Ztabepn) opada
OH

EvaicOntn HO
opada OH Me Metatémiot, o v WU ——

| / oudwé‘ m%:g s

HO CHCHZ—NH—C\—Me | ﬁw /O%c
HO™
Me

@yéNOﬂnteraction

MEOI)/ R
HO

Receptor R t
0-pebuiro p SEERECE

TPAVOPEPAGT] TG Kj/
KaTEXOANG

0".18@.{;)10'
oc@epdon TG
MeO \ Active \%\6}\“’; Inactive
Y /
HO CHCHZ—NH—C\—Me
Me

Avevepyo
18



14.3 KoaOiotovrta¢ Ta @APUOKX ALYOTEPO QVOEKTIKA OTOV

netaoAlono

14.3.1 Elcaywy] HETABOALKA EVALCONTWV OPASWV

H Aoy

» XpNOoLWOTIOLELTAL VIO TNV PEIWOTN TNG LETABOALKNG 0TADEPOTNTAG KAL TOV XPOVOL (W1
TOU QAPUAKOU

> XPNOLUOTIOLELTAL YL (PAPUAKOA TA OTIOL0 «TIAPAUEVOUV» VIO LEYAAO XPOVIKO SLAoTN O

OTO CWA KL TIPOKAAOVV TIAPEVEPYELEG

[Mapadelypata - Pappoka katd s apbpitidag

02M9
OzMe
Cl

Cl

N

| -~

N | N
L787257 N7 L791456 “N"eHg)

AvBekTIKO 0TO pETABOAIONO
YTepBoAkd peydAog xpovog
nuioeag fwng

Msetapoiika
gvaiocnto




[MTapadeiypata - AvtiaoOuatika @apuoaka

OH
NC
Me
Me UK143220 EvdAeyTo 6Tov
Cromakalim METAPBOALOLO
UK157147
EvdAwTo otov
HETABOALONO
[Mapatnpnoelg

v" To Cromakalim mpokaAel KapSLoayYELHKEG TTAPEVEPYELEG AV PTACEL GTNV KUKAOPOPIA
TOV alpatog

v' TlpoocOétel  petafoAiikd  otabepdTnTa  TETOAX WOTE 1 OUYKEKPLUEVT  £vwon
uetafoAileTal ypnyopa oTo aipo

v' UK143220 - Eotépag ov v8poAVeTaL YPHyopa aTtd E0TEPACES G AVEVEPYO 0EV

v’ UK 157147 - ®awvdAn mov oxnuatilel ToAtkd cuIEVYUATH KoL ATTOUOKPVVETOL
20



14.3.2 AUVTOKOTOOTPEPOUEVA PAPUOKA
Elocaywyn xnKa evaicdnT®wv opadwy
H Aoy
» XpnolgoTmoleltal yia T HelwoT Tov Xpovou {w1)§ TOV papUdKov
» Amo@uyn ™G eEAPTNONG Ao UETABOAIKE EVILUA KL LELOVWUEVES TPOTIOTIOW)OELS
[Tapadetypa - ATpakovpLo - VEVPOUVIKOG ATTOKAELOTNG (evSo@Aeiwg)

MeO

MeO

OMe OMe

[Tapatnpnoelg

> Ztabepo oe 6&wvo pH, aotaBeg oto pH tou alpatog (EAa@pws aAKaALKO)

» AvtokataocTpe@eTal pEow amoomaons Hofmann kat €xetl pikpod Stdpketa (w1
» Emutpémel otov avaloOnoloAoyo tov akplfn) EéAeyxo g §6ong

4 4 4 4 21
» Toxela avappwon PHETA TO XEpovpYEio



14.4 XTOXELOT) @APUAK®V

14.4.1 XTOXELON KAPKLVIK®OV KUTTAP®WV: PAPUAKA TIOU «PPAXVOUV KAL EEOVTOVOUV»
ZUVOEDT) PAPUAKOL UE pLo BloouvOeTIKn SOULKT) povada
H Aoy
» To @AapuaKo UETAPEPETAL WG «AABPEMPATNG» OTO KUTTAPO HECW TPWTEIVWV-
LETAPOPEWYV YLt TO PUOLKO SoUkO otolxeio (.. apwvoleéa 11 Bdoelg VOUKAEIKWY 0EEwV)

»  AUENOM NG EKAEKTIKOTNTOG TOU (PAPUAKOV YIA TA KUTTAPA-OTOXOUG KAl UElwon NG
TOSIKOTNTAG Yo AAAX KOTTOPX

[Tapdderyua

Avtikapkvikd @dppaka / ¥ /_/
H3C_N, HN I H
O)\H

N 14 14
M1 eKAEKTIKO OAKVALWTIKO @APIOKO Movotapda ovpaking
To&wko

[Tapatnpnoelg

» H aAxvAlwTtikn opada eivat ouvdedepévn o€ pa faom voukAEikoU 0E€oG

» Toa KapKVIKGE KUTTOHPO QVATITUOOOVTOL TOYUTEPA OATMO TA KAVOVIKA KOl €XOUV
LEYAAVTEPT) ATAITNON 0 BACELS VOUKAETKWV 0EEWV

» To (APUAKO CUYKEVTIPWVETAL OTH KAPKIVIKA KUTTApa — TakTiky oVpeLlov (mmov



Proteolysis targeting chimera (PROTACS)

E3 Awyaon Y

O

ZL

Ligand for
Target Protein

Ligand for Linker

E3 Ligase

e Targeted protein
is degraded by the
proteasome

Iterative PROTAC activity .
ﬂ’ e Trimer formation e Md&le ubiquitin
and ubiquitination molecules “tag” target
of target protein protein for degradation . :







Molecular glues, covalent inhibitors

_—
Protein + molecular glue
A

Protein-protein interactions enable Altered molecular surface
binding to endogenous substrates enables binding of neo-substrates

26






14.4.2 Y0véeon PAPUAK®DV CE LOVOKAWVIKA QVTLOWUATO

H Aoy

>

XPNOLLX YA GTOXEVOT) PAPUAK®WY TPOG KAPKIVIKE KOTTAPA

Avayvwplon evog avtiydvou TO 0TOL0 VTTEPEKPPALETUL OE EVA KAPKIVIKO KUTTHPO
KAwvoToinomn evog HoVOKAWVIKOU VTIoWUATOS YLO TO AVTLYOVO

ZUvdeon evog papudkov 1 dSnAntnpiov (T.X. pikivn) 6TO LOVOKAWVIKO QVTICWLO
To avtiowpa HETAPEPEL TO PAPUAKO OTO KAPKIVIKO KUTTHPO

AmeAevOEPWON TOV PAPUAKOVU OTO KAPKLVIKO KUTTAPO

Monoclonal
antibody

ADC

Cancer cell 28



PD1-PDL1

29



14.5 Melwot) ToEIKOTNTOC

H Aoy
» H tolikéTn T 0UYVE TTPOKAAEITAL ATIO CUYKEKPLUEVEG AEITOVPYLKEG OLASES

» Amopdkpuvon N AVTIKATAOTAOT AELTOVPYIKWY OUASWV OV €lval YVWOTO OTL
elval To&LKES, OTIWG
*  APWUATIKES VITPOUASEG
*  APWUATIKES AUIVEG
* Bpwpoapevia
* vépallveg
*  TOAVAAOYOVWUEVEG OUADEC
* vdpoluAapuiveg

» Tpomotmoinomn VTTOKATACTATWV

» Metatomion 0€0ewv TWV VTTOKATACTATWV

32



Tpomomoinon vtokataotatwyv - PAovkovaloAn (Diflucan) — avtipuknTIOKO PAPUAKO

®dAovkova{OAn
UK-47265
To&lkEG TAPEVEPYELEG TpoToTOoi1)61) VTOKATAGTATWV
IOV OPEIAOVTAL GTOVG Awyotepo Toko

vmokataotateg Cl



MeTaTtoTioT BE0EWV TWV VTTOKATACTATWV-AVTAYWVICTES VTOTIAUIVIG

HN
H
(r

NC

HN
H
(o

N /\\\‘t‘

NC m /\\\\‘.

AvaoTtoln evlipwyv tov P450 Kapia avactoin evivpwyv tov P450

34



14.6 Ipo@appoka

Oplopog

AVEVEPYEG EVWOELG OL OTIOLEG LETATPETOVTAL OE EVEPYES LOALS ELGEABOVY OTO CWHA

Xpnoelg

vV V VYV VYV V V V

BeAtiwon SLamepatoOTNTAG TWV HEUBPAVWV
[Tapatoaon xpovouv dpaong

[Tpok&ALYP™ TOELKOTN TG KL TIAPEVEPYELWV
Ala@opoTomnon ¢ véATOSLAAVTOTNTAG
ZTOXEVLOT PAPUAKWV

BeAtiwon ynuikng otabepotntag

«AavBavovta @Aappoko»

35



14.6.1 Mpo@appaka yia th BEATI®OT) TG SLATEPATOTNTAC OTIC LEPBPAVES

14.6.1.1 Eotépeg

» XPNOLLOTOOVVTAL YIX TNV TPOKAALYN TOAKWV KaPPOELAIKWY 0EEWV, AAKOOAWV 1)
(POLVOAWV

» YS&poAvovtal 0To alpua ot TIG ECTEPATES

» Xpnowomoovvtal 0tav &va kKapBofuAlkd oy, pla aAkoO0An 1 U @ALVOAN Eeival
QATTUPALTNTEG YIX TNV TTPOGSEDOT) 0TO GTOXO

» H amoywpovoa opdda (aAko0An 1 kapPouAikd ofv) Wavikd Oa mpEmeL va elval pn
TOSLK)

[Tapadetypata
EvadampiAn oavil ywx v  evaiamplAdT
(avTwTEPTAOLKO)

R=Et Evaiampiin

R=H EvaiampiAdty .



Mapadetypata

KavdofatpiAn avti yia candoxatrilat (avactoAéag mpwtedonq)

(JMe
(DMe

*9“0\

Candoxatrilat

‘(lco

Candoxann

5-Ivavviopada

Mapatnpnoslg

» H tpomoTmoinon tov eotépa petafdArel tov puOpuo s vdpoAvong

» 0L MAEKTPOVIOEAKTIKEG Opddeg auvéavouv Tov puvBud ™G vdpoAvong (mx. 5-
[véavvAopdda)

» H amoywpoVoa opada (5-tvéavoAn) elvat pun toikn

37



14.6.1.2 N-pgOvAl®won T®WV XULVEDV

» XpPNOLWOTIOLELTAL YIX TNV HELWOT TNG TIOAIKOTNTAG TWV OULVWOV
» AmopeBuAlwvetal oto NTAp

Mapadetypata - EEoBappitovy
@

Me

38



14.6.1.2 H tpoofyylon «80VPELOG ITITIOGC» YL TIC TIPWTEIVES LETAPOPAG
> Ilpo@apuakoa oxeSlaoUEVA VIO VO LLUOVVTOL TIG BLOCUVOETIKEG SOUIKEG LOVASEG
» MeTa@EPOVTAL OTIG KUTTAPLKEG LEUPBPAVES HECW TIPWTEIVWV UETAPOPAG

Mapaderypo - AgBovtoma avtiylo Ty vromapivn

HO HO

NH,
HO HO
* Ntomapivn * AgBovToTa
= Xpnown yw T Ogpaneia TG vooov Tov * [IepLocOTEPO TOALKO ALVOED
ParKkinson * METQ@EPETAL ATO TIG TTPWTEIVEG
» [Sraltepa MOALKY YL VA SLATIEPAGEL TIG HLETAPOPAC TWV AUVOEEWV SLAUEGOV TG
KUTTAPLKEG LEUPBPAVES KAL TOV KUTTAPIKTG LEUBPavVNC

ALLATOEYKEPAALKO (PPAYNO AToKapBoEVALOVETAL 6TO KUTTAPO GE

VTOTIQLVY




ddapuako
O

KutTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KuTTapiki Mpwreivn

HEMBPAVN HETAPOPAG




KutTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KutTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KutTapiki Mpwreivn
HEMBPAVN HETO@OPAG




KuTTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KuTTapiki Mpwreivn

HEMBPAVN HETAPOPAG




KuTTapiki Mpwreivn

HEMBPAVN HETAPOPAG




KuTTapiki Mpwreivn

HEMBPAVN HETAPOPAG




KutTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KutTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KutTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KuTTapiki Mpwreivn

HEMBPAVN HETO@OPAG




KuTTapiki Mpwreivn

HEMBPAVN HETAPOPAG




KuTTapiki Mpwreivn

HEMBPAVN HETAPOPAG




KuTTapiki Mpwreivn

HEMBPAVN HETAPOPAG




14.6.2 Mpo@APRAKA IOV TIAPATEIVOUV T1) §pACT) TOV (PUAPUAKOV

[IpokdAvym moAlkwV opadwv
Melwon tov puBpov amékkpLong

Mapaderypoa AlaBelompivny avti ylo 6-HEPKATTTOTTOVPIV

N N
7
A ¢l

6-MEPKATTTOTTOUPIVN ’

AlaOeioTTpivn

*  KataoTéAAeL TV avOCOATIOKPLOT
*  MwkpoTepn Stapkela (wng
¢ AmofdAAeTal TOAV ypnyop«a

*  Apyn HETATPOT| O€ 6-PEPKATITOTIOVP VN
*  MeyaAvtepn Siapkela (WG
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Mapadevypa Valium avti yiax vopdalemdaun

Me H
\ o \ e
N N

9@ - I

N-atropEOUAiwoN

9 9

Valium Nopdaletrdaun




14.6.4 TIIpo@APUAKA IOV LELWVOLV TNV VEATOSLHAVTOTNTA

» XPNOLLOTOLOVVTAL YIo HEIWON TNG SLHAVTOTNTAG TWV PAPUAK®WY TIoU Aaufdvovtal
OTTO TO OTOUA KOl £Y0VV SUCAPESTN YEVOT)

» Atyotepo SLlAvTd 0T YAwoo

» Atyotepo eVoXANTIKT YEVOT

Mapaderypo IMMaATIKOG E0TEPAS TNG YAWPAUPEVIKOANG (avTIBLOTIKO)

IMaAUTIKOC EOTEPQAC

“IoH XAWPAUPEVIKOAN
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14.6.5 IIpo@appaKa MOV AVEAVOUYV TV VEATOSIAAVTOTN T
XpNOLUOTIOLOVVTAL CUXVA YLK PAPUOKA TIOU XOPTYOUVTHL EVOOPAERLWG

» Emutpémouv umAGTEPT CUYKEVTPWOT KAL WKPOTEPO OYKO SO0 G
> Evdéxetal va LELWVOLVV TOV TTOVO GTO OTUELO TNG EVEONG

Mapadevypo HAeKTPIKOG HOVOETTEPUS TNG XAWPAUPEVIKOANGS (avTIBLoTIKO)

v

Eotepdon

XAWPAUPEVIKOAN

HAexTpikdG povoeotepag
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14.6.7 Mpo@Aappaka mov auEAVOLV T1) XTULKT) oTaOEpOTNTA

Moapadsrypa ETakiAAivy avtl yia aputikiAAivy

Ph o] Ph 0

H ApmiciAAivn

CH;

/ HsC cNHa\_er;”s — - HN\/_r\%CHa

, r—N 0 N
« K?&slt&o HEVO» 0{/ { )L /4 /
alwTo F © z
/"~ OH /7 ~0OH
EtaxkiAAivn 2 HC CHy 0
MapatnpnoeLg

» H apmkiAAivn elval ynuika aotadng otn SidAvon Adyw g opddag a-NH, movu
emtiBetal otov SaktVALO TNG B-AaKTAUNG

» To dtopo alwTov 6TV ETAKIAALVY Elval KAELWOWUEVO OTOV ETEPOKVKALKO SAKTUALO
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Amavtnoelg

1. The mechanism below shows the release of one molecule of formaldehyde from
methenamine. The mechanism can then be repeated to release a further five molecules of
formaldehyde. Four molecules of ammonia will eventually be formed as well. Since acid is
present, the ammonia molecules would be protonated and form an ammonium salt.
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3. The transport proteins that carry levodopa across the blood brain barrier are present in
order to transport essential amino acids. Levodopa has a normal head group for an amino
acid and is accepted by the transport proteins. Carbidopa does not have the normal head
group. It has a hydrazine group in place of an amine group. There is also a methyl group at
the B-carbon instead of hydrogen. As a result, it is not accepted by the transport proteins.

Amino acid
head group

HO a_-CO,H HO a_CO;H
Y s
NH; Ve NHNH,
HO HO

Levodopa Carbidopa



4. Electronic modifications could be carried out to stabilise the ester group. For example,
the ester could be replaced with an amide or a urethane group

O @] CHj O CHs3

3
| _CHs | _CHs ,
N )J\ NT )J\ ~CHs
H3C O/\/G')\CHg H3C H /\/®\CH3 HoN O/\/GI?'I)\CH‘?
Acetylcholine

Steric shields could be added to hinder the access of nucleophiles or water to the carbonyl
group.

O CHgz (@] CH3; CHgs 9] CH
ISP P
H3;C N
H3C O/\/G')\CHg H3C 0 G’)\CHs 3 W)J\O/\/®\CH3
Acetylcholine CHs

A combination of both tactics could be used e.g.

O CH; CHg 0 CHs
I{I/CH3 HaC /\/N/ ’
~N
HoN o} @ CHj H ® “CHs
CHg

Structures such as these should be more stable, but it is important to consider whether the
changes made will affect the binding interactions of the compound. There is little point in
designing a stable analogue of acetylcholine if it cannot fit the receptor binding site (see
also section 22.7).



5. A metabolic reaction is required which would either neutralise the positive charges on
the nitrogen or split the molecule such that both charges are no longer present on the
same structure. One way of splitting the molecule in two would be to introduce an ester
into the alkyl chain. It is well known that esters are easily hydrolysed by esterases. The
following structures are examples of molecules which would be worth investigating (see
also section 22.10.2.2).



6. Miotine, as shown in the diagram, has a positive charge and should not be able to cross
the blood brain barrier. However, it is possible for the molecule to lose a proton to form the
free base and this structure can cross the blood brain barrier to produce the CNS effects
observed.

Me Me
MeHN.__ O @ H®  MeHN__ O
\n/ NHMe, \n/ NMe,
O +H® ©
Miotine (ionised) Miotine (free base)

In order to prevent this happening, the amine could be alkylated to form a quaternary
structure. This cannot lose its positive charge and cannot cross the blood brain barrier (see
also section 22.13.1.2).



7. Aciclovir contains several polar functional groups that can participate in hydrogen
bonding. However, polar groups can hinder the passage of a drug across the fatty cell

membranes of the cells lining the gut wall. BA
0 HBA
HBD N

HN | \>
HBD )\\
H,N N N
HBA J
HBD o
Ho” N~

HBA
HBA

One way of solving this problem would be to mask a polar group such that the molecule is
less polar and can cross cell membranes more easily. The group used to mask the polar
group would have to be easily removed by a metabolic reaction in order to release the
active drug once it has been absorbed. There are two accessible functional groups which
could be masked - the primary amine or the alcohol. One could mask the amine as an amide
or the alcohol as an ester. Masking the alcohol is the better option since it is well known
that esters are easily cleaved by esterases in the blood. Esters are also more susceptible to
hydrolysis than amides. A variety of ester prodrugs could be tried out to find the best. It is
also worth considering what will be released from the drug when the ester is hydrolysed.
Preferably, this should be a naturally occurring chemical such as an amino acid (see also

section 20.6.1). o o
HN N HN N
w T D [
amine
HZNJ\\N N SZNJ\\N N
alcohol \I \I
Ho” SN R)J\o/\/o

Ester prodrug



8. The following diagram shows where metabolism occurs on this molecule. To prevent this
from happening, metabolic blockers could be added to the para positions. Halogen atoms
are often used for this purpose, but SAR results demonstrate that substituents on the
aromatic rings are bad for activity. This may be a steric problem if the aromatic rings are
fitting into small hydrophobic pockets in the binding site. Therefore, one should add fluoro
substituents since fluorine is comparable in size with hydrogen.

ZT
T

metabolism metabolism

N 74 .

QL QT

Iz
Iz

N
H H



9. The most likely explanation is that the two analogues lack a group that is easily
metabolised, resulting in excessively long half lives. The methyl group of celecoxib is
susceptible to oxidation which would result in a polar group such as a carboxylic acid.
This could undergo a conjugation reaction resulting in a polar metabolite which would
be rapidly excreted.



10. There are five main positions which are particularly susceptible to metabolism. More
than one metabolic reaction may occur on the one molecule and it has been predicted that
there are over 40 possible metabolites that could be formed based on these reactions alone.

Demethylation

Oxidation

L (@)
Oxidation ﬁ

Ring
SCH 48461  opening OMe

i

Demethylation
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Oxidation of the aromatic ring at the para position could be blocked by introducing a fluoro-
substituent. Demethylation could be prevented by changing the methyl group to a different
alkyl group, or removing the methoxy group entirely. Benzylic oxidation could be blocked
by introducing a substituent at that position to act as a steric shield. Another possibility
might be to place ortho substituents on the aromatic ring to act as steric shields. The 4-
membered lactam ring is susceptible to hydrolysis. Substituents on the aromatic ring linked
to the lactam nitrogen might act as steric shields and help to make the ring less susceptible
to hydrolysis.

It should be noted that metabolic reactions are not always detrimental to activity. Some
may even improve activity. For example, benzylic oxidation and demethylation of one of the
methoxy groups have been shown to be advantageous to activity. Such studies led to the
design of the following structure which has improved activity. Note that two of the possible
metabolic reactions have been blocked and that two groups introduced by metabolic
reactions have been added because they are beneficial to activity.

Methoxy group
replaced with
Beneficial more active

alcohol phen
introduced
OH
OH

=
& il
Oxidation

blocked Ring
opening F

i

Methoxy group removed
Oxidation blocked
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