Patentova ochrana lécCiv

Patentova ochrana léCiv zajiSt’uje po urcitou dobu monopol
na jejich vyrobu a tim i navratnost prostredki na nakladny
vyzkum a vyvoj i zisk z jejich prodeje. Patentova ochrana
novych originalnich 1é¢iv ma proto pro majitele patenti
velky vyznam.

Znalost problematiky a patentové ochrany je dulezita i pro
vyrobce generickych 1éCiv. Ti se podle aktualniho stavu
patentové ochrany originalnich 1éCiv rozhoduji, kdy a ktera
trzné zajimava léCiva budou moci vyrabét jako generika.
Patenty mohou byt chranény vynalezy novych léCivych latek
i 1eCivych pripravku, postupy jejich vyroby i jejich pouziti



Patentova ochrana vynalezu

Vlastnik platného patentu ma vylu¢né pravo vynalez vyuzivat, poskytnout

souhlas K jeho vyuzivani nebo patentova prava prevést na nékoho jiného
Patent zajiSt'uje vlastnikovi po zakonem stanovenou dobu monopol na vyrobek, vyrobni
postup nebo pouziti. Bez souhlasu (licence) majitele patentu nesmi nikdo patentovany vyrobek
vyrabét, prodavat ani vyuzZivat nebo nesmi postupovat podle patentovaného postupu. Piivodce
(vynalezce) nemusi byt vlastnikem patentu!

Vlastnicka prava mayjitele patentu se vztahuji pouze na zemé, v nichz byl

patent udélen

Podminky ud€leni patentu a rozsah patentovych prav jSOll urceny zakony
(v CR ziKon ¢. 527/1990 Sb., novela v souvislosti s novym zakonem o
lécivech ¢. 378/2007 Sb.)

Na Vynalez Vytvoreny pri reSeni pracovnlho ukolu ma pravo zaméstnavatel,
zaméstnanec ma pravo na primérenou odménu

Zaméstnanec musi zaméstnavateli vytvoreni vynalezu ohlasit. Zaméstnavatelem studentii je
jejich Skola. Na MU reSi patentopravni zaleZitosti Centrum pro transfer technologii. Pokud
zaméstnavatel své pravo do 3 mésicii neuplatni a o patent na vynalez nepozada, muze
zaméstnanec prihlasit vynalez k patentovani sam a s udélenym patentem libovolné nakladat

Patentova prava nejsou porusena pri ¢innostech provadénych pro
neobchodni a experimentalni acely

V pripadé dosud patentové chranénych 1é¢iv 1ze provadét vyvoj generik, ta ale nesmi byt
vyrabéna (,,Bolarovské* opatreni, schéma 8 + 2 + 1, prijato v ramci zakona o 1éCivech)




Patent muze byt udélen na vynalezy, které
jsou nové, jsou vysledkem vynalezecke
¢innosti a jsou prumyslové vyuzitelné

1. Novost (Novelty)

predmét vynalezu neni soucasti stavu techniky
= nebyl pred datem priority verejné znam nebo nebyl predmétem jine
diive podané patentové prihlasky vynalezu
Evropa — zasada First to file
USA - First to invent — od poloviny roku 2013 rovnéz First to file

2. Vynalezecka Cinnost (vynalezecky krok, nezrejmost,

inventivnost; Inventive Step)

predmét vynalezu nesmi pro odbornika vyplyvat zirejmym zpusobem z
dosavadniho stavu techniky

3. Prumyslova vyuzitelnost (Industrial Applicability)
predmét vynalezu miiZe byt opakované vyrabén nebo jinak vyuzivan v
priumyslu, zemédélstvi nebo jinych oblastech hospodarstvi




Sjednoceni hlavnich zasad patentove ochrany
v Clenskych zemich WTO — dohoda TRIPs

Doba patentové ochrany:

Standardni doba - 20 let od data priority
Specifikum léCiv - moznost prodlouZeni patentové ochrany dodatkovym
ochrannym osvédc¢enim (SPC) o 5 let

Co lze patentovat: Co nelze patentovat:
— Vyrobky — Vynalezy, jejichz vyuZiti by se pricilo
— Vyrobni procesy verejnému poradku nebo dobrym mravim
— SloZeni latky nebo pripravku — Pouziti v terapii a diagnostice - v Evropé nelze
—  Pouziti latky nebo p¥ipravku snadno a Casto se ale obchazi patentovanim vyrobku
v USA véetné pouziti v terapii a diagnostice neb(.) postupu,,uréené¢ho pro ...
— Geny - jen v USA - ale s omezenim: — Objevy
v USA byly vedeny soudni spory tykajici se — Védecké teorie

platnosti nékterych genovych patentti (v r. 2010

byly patenty zruSeny, v r. 2011 odvolaci soud ale = MIVREITENTE 8 [rra

potvrdil jejich platnost, v r. 2013 Nejvyssi soud — Esteticke vytvory

USA rozhodl, ze ,,nelze patentovat piirozené se — Plany, pravidla a zpisoby vykonavani
vyskytujici DNA jen proto, 7e byla vyizolovana™ dusevni ¢innosti, her a obchodni ¢innosti
— ale cDNA zbavena introni neni podle

soudniho rozhodnuti p¥irozené se vyskytujici — Pocitacové programy a podavani

a mizZe proto byt pfedmétem patentové informaci

ochrany — Geny (v Evropé)

— Kmenové buiniky schopné vyvoje v embryo



Patenty mohou byt na vynalezy udéleny na
zakladé prihlasky vynalezu

Podanim prihlasky vznika pravo prednosti - priorita
Prihlaska musi obsahovat predepsané udaje

predtiStény formular

Prihlaska se muze tykat pouze jednoho vynalezu nebo
skupiny vynalezu, které spojuje jednotici technicky vztah
Prihlaska ma mit predepsanou strukturu a ma vynalez
objasnit jasné a uplné, aby jej mohl odbornik uskutecnit

— Nadpis

— Oblast techniky

— Dosavadni stav techniky

— Podstata vynalezu (stru¢ny popis, podrobny popis)

— (Popis obrazki)

— Priklady provedeni

— Patentové naroky (jednotnost, jasna vzajemna souvislost)

— Abstrakt

— ReSerSni udaje

Prijeti prihlasky je podminéno uhradou spravnich poplatku




Prihlasovatelé usiluji 0 nadmérné Sirokou ochranu

Priklad: Sorafenib — W0O/2000/062763 | "‘1 Sorafenib  Hn-“"®
Patentova prihlaska méla celkem 67 naroki - [f-‘f"‘ﬂz':' Tﬁ"‘r*“u
Rozsah naroki ale nebyl dostate¢né doloZen o N” X N

1.A compound of Formula I:
A-D-B @
or a pharmaceutically acceptable salt thereof, wherein
D is -NH-C(O)-NH-,
A is a substituted moiety of up to 40 carbon atoms of the formula: -L-(M-Ll)q ,
where L is a 5 or 6 membered cyclic structure bound directly to D, ! comprises a substituted cyclic moiety having at least 5 members, M is a bridging group
having at least one atom, q is an integer of from 1-3; and each cyclic structure of L and L! contains 0-4 (0+1) members of the group consisting of nitrogen,
oxygen and sulfur, and
B is a substituted or unsubstituted, up to tricyclic aryl or heteroaryl moiety of up to 30 carbon atoms with at least one 6-member cyclic structure bound directly to
D containing 0-4 members of the group consisting of nitrogen, oxygen and sulfur,
wherein L! is substituted by at least one substituent selected from the group consisting of -SO,R,, -C(O)R, and -C(NR)R,,
Ryi?] hlydrogen or a carbon based moiety of up to 24 carbon atoms optionally containing heteroatoms selected from N, S and O and optionally halosubstituted, up to
per halo,
R, is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and O and optionally substituted by halogen,
lﬁydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are optionally substituted by
alogen;
R, is R, or NR,R, where R, and R; are
a) independently hydrogen,
a carbon based moiety of up to 30 carbon atoms optionally containing heteroatoms selected from N, S and O and optionally substituted by halogen, hydroxy and
carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are optionally substituted by halogen, or
-OSi(Ry); where Rfis hydrogen or a carbon based moiety of up to 24 carbon atoms optionally containing heteroatoms selected from N, S and O and optionally
substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are
optionally substituted by halogen; or
b) R, and R together form a 5-7 member heterocyclic structure of 1-3 heteroatoms selected from N, S and O, or a substituted 5-7 member heterocyclic structure of
1-3 heteroatoms selected from N, S and O substituted by halogen, hydroxy or carbon based substituents of up to 24 carbon atoms, which optionally contain
heteroatoms selected from N, S and O and are optionally substituted by halogen; or
c¢) one of R, or Ry is -C(O)-, a C,-C; divalent alkylene group or a substituted C,-C; divalent alkylene group bound to the moiety L to form a cyclic structure with at
least 5 members, wherein the substituents of the substituted C,-C; divalent alkylene group are selected from the group consisting of halogen, hydroxy, and carbon
based substituents of up to 24 carbon atoms, which optionally contain heteroatoms selected from N, S and O and are optionally substituted by halogen;
where B is substituted, L is substituted or L! is additionally substituted, the substituents are selected from the group consisting of halogen, up to per-halo, and Wn,
where n is 0-3;
wherein each W is independently selected from the group consisting of -CN, -CO,R’, -C(O)NR'R7, -C(O)-R’ , -NO,, -OR’, -SR’, -NR'R’, -NR’C(O)OR’, -
NR’C(O)R’, -Q-Ar, and carbon based moieties of up to 24 carbon atoms, optionally containing heteroatoms selected from N, S and O and optionally substituted by
one or more substituents independently selected from the group consisting of -CN, -CO,R , -C(O)NRR’,-C(0)-R7, -NO?, -OR’, -SR7, -NR'R’, -NR’C(O)OR’, -
NR’C(O)R’, and halogen up to per-halo; with each R7 independently selected from H or a carbon based moiety of up to 24 carbon atoms, optionally containing
heteroatoms selected from N, S and O and optionally substituted by halogen,
wherein Q is -O-, -S-, -N(R’)-, -(CH,),,-, -C(O)-, -CH(OH)-, -(CH,),,0-, -(CH,),.S-, -(CH,),,N(R7)-, -O(CH,),-CHX?-, -CX3,-, -S-(CH,),,- and -N(R7)(CH2)m-,
where m= 1-3, and X? is halogen; and
Ar is a 5- or 6-member aromatic structure containing 0-2 members selected from the group consisting of nitrogen, oxygen and sulfur, which is optionally substituted
by halogen, up to per-halo, and optionally substituted by Z ,, wherein n1 is 0 to 3 and each Z is independently selected from the group consisting of -CN, -CO,R7, -
C(O)R’, -C(O)NR'R’, - NO,, -OR’, - SR’, -NRR’, -NR’C(O)OR’, -NR’C(O)R’, and a carbon based moiety of up to 24 carbon atoms, optionally containinfé
heteroatoms selected from N, S and O and optionally substituted by one or more substituents selected from the group consisting of -CN, -CO,R” , -C(O)NR'R7, -
C(0)-R’, -NO,, -OR’, -SR7, -NRR’, -NR’C(O)OR’, and -NR’C(O)R’, with R” as defined above.



Sorafenib

Vydany evropsky patent EP 1140840 B1 A Sorafenib  wn-CH>
Na zakladé posouzeni pracovniky WIPO a EPO FiC quHH [ﬁ"‘]/u 1.[{-"‘“/}“0
musel prihlasSovatel pocet i text narokii zna¢né zredukovat D*E' 2 =N

Definitivni text prvniho z 18 narokaii:

1. A compound selected from the group consisting of

the 4-chloro-(trifluoromethyl)phenyl ureas:

N-(4-chloro-3-(trifluoromethyl)phenyl)-N'-(3-(2-carbamoyl-4-pyridyloxy)phenyl) urea,

N-(4-chloro-3 -(trifluoromethyl)phenyl)-N'-(3-(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea,
N-(4-chloro-3-(trifluoromethyl)phenyl)-N'-(4-(2-carbamoyl-4-pyridyloxy)phenyl) urea and
N-(4-chloro-3-(trifluoromethyl)phenyl) -N'-(4-(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea.

the 4-bromo-3-(trifluoromethyl)phenyl ureas:

N-(4-bromo-3-(trifluoromethyl)phenyl)-N'-(3-(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea,
N-(4-bromo-3 -(trifluoromethyl)phenyl)-N'-(4-(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea,
N-(4-bromo-3 -(trifluoromethyl)phenyl)-N'-(3-(2-(N-methylcarbamoyl)-4-pyridylthio)phenyl) urea,
N-(4-bromo-3-(trifluoromethyl)phenyl)-N'-(2-chloro-4-(2-(N-methylcarbamoyl)(4-pyridyloxy))phenyl) urea and
N-(4-bromo-3 -(trifluoromethyl)phenyl)-N'-(3-chloro-4-(2-(N-methylcarbamoyl)(4-pyridyloxy))phenyl) urea.

the 2-methoxy-4-chloro-5-(trifluoromethyl)phenyl ureas:

N-(2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-N'-(4-(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea,
N-(2-methoxy-4-chloro-5-(trifluoromethyl)phenyl)-N'-(2-chloro-4-(2-(N-methylcarbamoyl)(4-pyridyloxy))
phenyl) urea

or a pharmaceutically acceptable salt thereof



Patenty a jejich prihlasky

Narodni patentova prihlaska

v CR se podava Uradu priumyslového vlastnictvi
snadna komunikace s narodnimi patentovymi urady v narodnim jazyce

pomérné malé poplatky ale udéleni narodniho patentu zajisti ochranu jen na
omezeném teritoriu

muzZe zajistit prioritu prihlasky vynalezu — podani prihlaSek stejného vynalezu u
dalSich narodnich nebo nadnarodnich patentovych uradi do 1 roku neni poruSenim
pozadavku novosti

Mezinarodni prihlasky
Svétova patentova prihlaska PCT (WIPO)

miZe byt designovana do vice nez 100 zemi svéta
I1ze podat do 1 roku po podani prvni narodni prihlasky
mezinarodni faze posouzeni — to miiZe byt odliSné od posouzeni narodnim tGradem

nevyusti v udéleni patentu, ale do narodni faze v designovanych zemich = udéleni
jednotlivvch narodnich nebo teritorialnich patentu je vSak snazsi

Evropska patentova prihlaska (EPO)

vysledkem je udéleny evropsky patent platny ve vSech designovanych zemich
plati pro ¢lenské zemé Evropské patentové konvence véetné zemi mimo EU

drive mél charakter sbirky narodnich patenti s texty v narodnich jazycich
designovanych zemi, preklady textu vydani patentu nadmérné prodrazovaly

od r. 2014 ma jednotny charakter, vydavan jen v jednom ze 3 jazykii (A, F, N) —
ale neplati v Italii a Spanélsku, které pozadovaly vydavani i ve svych jazycich




Patentové rizeni

* Predbézny priuzkum
posuzuje se pouze, zda prihlaska splituje vSechny predepsané formalni nalezitosti

* Uplny priuzkum
provadi se na zadost prihlaSovatele po zaplaceni poplatku
posuzuje se novost, inventivnost a vyuZzitelnosti predmétu vynalezu

vysledkem posouzeni miiZe byt poZadavek na zménu naroki (obvykle jejich redukce),
popfr. i popisu nebo rozdéleni do vice prihlasek

pokud prihlaSovatel nedoloZi, Ze posouzeni je chybné, musi pozadované zmény provést
nasleduje posouzeni provedenych zmén a pripadny pozadavek na dalsi Gpravy

« Zverejnéni textu patentového spisu
zacina lhita, kdy mohou byt predloZeny namitky tietich stran (,,opozice*)
nasleduje posouzeni a projednani namitek a pripadné dalsi apravy textu

* Udéleni patentu

po zaplaceni poplatku udéli patentovy urad prihlasovateli patent a vyda patentovou
listinu s popisem vynalezu a patentovych narokai.

prihlasovatel se tim stava majitelem patentu se vSemi vylu¢nymi pravy.
prihlaSovat musi pravidelné hradit udrzovaci poplatky — pri nezaplaceni patent zanika

« ZrusSeni platného patentu

platny patent miiZe byt zruSen pouze rozhodnutim soudu



s ® I 4
Uthny VZOY (,,maly patent®, utility model)
dal$i moZnost ochrany dusevniho vlastnictvi
podminky ochrany stanovuje zakon ¢. 478/1992 Sb.

Uzitny vzor miiZe byt udélen na

— TeSeni problému, které je nové

— presahuje ramec pouhé odborné dovednosti
— je prumyslové vyuzitelné

— ale nespliuje podminky pro udéleni patentu

Prihlaseni a udéleni je snazsi a levnéjSi nez u patentu, doba ochrany je
ale kratsi — max. 10 let (4 + 3 + 3 roky)

Neni totéz jako prumyslovy vzor
— prumyslovy vzor je charakterizovan specifickym vzhledem
— muZe rovnéz byt chranén

Ochranna znamka
umoznuje odliSit stejné druhy vyrobku podle piivodu
chranit lze:
— nazev (napr. specificky firemni nazev 1éciva)
— graficky znak
— kombinace nazvu a grafického znaku

Doba ochrany — 5 let, pak 1ze ochranu (registraci znamky) prodlouzit
Ochranné znamky platné v EU — EUIPO




Vyhledavani patentovych informaci

Patentové informace Ize vyhledavat podle Cisla patentu/patentové
prihlasky, piivodce (autora), vlastnika patentu (firmy), pred-
métu (klicovych slov) nebo patentové tridy

Urad prumyslového vlastnictvi - UPV
databaze v CR piihlasenych, udélenych a validovanych patenttl, uZitnych

vzory a ochrannych znamek
server Ufadu primyslového vlastnictvi: http:/www.upv.cz

Evropsky patentovy urad - EPO

databaze evropskych 1 svétovych patentt - nejrozsahlejsi patentova databaze
server EPO esp@cenet: http://worldwide.espacenet.com

Svétova organizace pro dusevni vlastnictvi - WIPO

databaze svétovych patentovych ptihlasek PCT — 59 mil. dokumentt
server WIPO Patentscope: https://patentscope.wipo.int/search/en/search.jsf

Utad pro patenty a ochranné znamky USA - USPTO

databaze americkych patentli a patentovych prihlasek
server USPTO: https://www .uspto.gov/patents-application-process/search-patents




UPV: http://www.upv.cz
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« Ochranna znamka a jeji ochrana

= Aktuality

o ochrana

Online databaze
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Profil zadavatele
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o0 \KISEH) HAPADU K ZISKAN [ 1EHO OCHRANY!

JEDMIDUCHT PROVDOCE GCHRENDU DUSEVNHD VASTHICTY V EVAJPE

URCENO (NEJEN) PRO MALE A STREDNI PODNIKY
WWW.innovaccess.cu

Smiouvy |

VITE, UKOHO
REGISTRUJETE SVA
PRUMYSLOVA PRAVA?

POZOR NARIZIKA
REGISTRACE U NEKTERYCH
KOMERCNICH SUBJEKTU!
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Shaiby Gfacy » Databize On-Ling

Databaze On-Line

Ufad pramysioveho viastnichel wytvall v rdmci svwe inbernebové prézentade odkazy na narodni a 2ahranicni databaze promyslows

prawnich mfiormacy, ¥ nich? je modnd bezplaind provad$ informativii rederds

MNarodni databdze:

=B | Souhmind reterse

Souhmnd referSe umodfiupe provast dotaz nad viemi dalabazemi prismysiovich prév, neni tedy nutné vybirat konkrétni druh

primystovéno prdva a pfisiuBné reZerdnl rozhran
= | Databaze patentu a uditnych vaons

Tato databdze obsahuje plinlasky vynalezl zvefajnéné od roku 1981, ud&ané patenty od £ 1, evropské patenty platné na dzem

&R a zapsané ufineé VZory

% | Databaze prumyskovych vzoru

Taho databdze obsahuje Ceske Zapsani primyslove vzory v rozsahu bibBograie a vyobrazeni od & Zdpisu 3500 a primysiove

vZodry zapsana v ELUIPO

% | Datahire ochranmych znamek platnych v Ceské republice (UFY, WIFQ, ELIPO)

jatabdze chsahuje cchrannd zrdmky plikidSend v UPY, WIPG (s designact pro CR a EU) a EUIPD, Zejména data Ziskivand
26 zahranii mohou vykazoval jisth nepfesnasti, na jejich? odstrafiovani se pribiing pracule. Platny seznam virobku a slukeb
u ndrednich ochrannych znamek (UPV) je v Ceskem jazyce, uvedeny anglicky pieklad muie obsahovat uréité odchylky.
Pro vyhleddvidni podie kritéria = Seznam vyrobku a sluzeb™ se vyuliva pouze zdroj dat UPA,

=  Databdzre cenadeni puvody a zemépisnych oznadeni (UPY, WIPQ)
Zahranini databaze:
Odkazy na rabranitni databize Al v dila :1|':_" i phithbpdy databdz & jednolivm PAUMTS AT R

Calum poshadni aklualizace = 12.11.2018 12:52




Utad pramyslového viastnictvi

Home | UPV | Primyslova priva

Nasleduje —
Strénka = Elektronické podavani piinlddek
Narodni

» Formuldie
~ Databaze On-Line

Souhmnnd reserse

Databaze. Tam |
. v Databaze patentu a uzitnych
kliknéte -

Marodni databdze

na Databaze

patentu a
uzitnych ru

Zahraniéni databdze

Databdze primyslovich vzond

Databaze ochrannych znamek

Databdze zemépisnych oznadeni a

Sluzby dradu

The Country
For The Future

2

Pravni piedpisy | UZitecné odkazy | Publikace | WVzdélavani | Smilouvy |

SluZby (fadu > Dalabaze On-line = Databaze patentd a ufitnych vzord = Marodni databaze

Narodni databaze

Databaze patentd a uzitnych vzoru

ozZnaceni puvodu

Prehled poloZek fizeni

Databdze spravnich a soudnic
rozhodnuti (spravni linie)

Databdze spravnich a
rozhodnuti (obéansko

Rozhodnuti Evropského soudniho
dvora a Soudu prvniho stupne

Tematické hledani v
uzitnych vzorech

Zadost 0 vypis 7 rejstfilku v
elekironicke podobe

Informadni sluZby

oplatky

DoloZka vykonatelnosti rozhodnuti
EUIPD

Ne? zafnete provadét rederde v databazi patentl a uZitnych vzord, pfectéte si prosim pozorn& nésledujici informace. Tato
databaze obsahuje pfihlasky vynalez( zvefejnéné od roku 1991, udélené patenty od . 1, evropské patenty platné na uzemi
&R a zapsané uZitné vzory.

Informace ,Dotéeno zm&nou® upozomuje na skuteénost, Ze v dané véci probing spravni fizeni (napf_ vyTizovani Zadosti o
pfevod), které miZe vést ke zméné rejstiikovych Udajd.
Bliz&i informace je mo2né ziskat z pfehledu poloZek fizeni, popfipadé o né po3adat Ufad primyslovéno viastnictvi.

Databaze zvefejnénych prihlasek/udélenych patentl/zapsanych uzitnych vzord - xml data

Datum posledni akiualizace — 19.12.2019 16:35




Nasleduje stranka ReSersni databaze. Tam se nejprve musite prihlasit. Objevi se

Zadavaci formular, kam zadejte hledany udaj. Pritom pozor. Jako priklad jsem
zvolil kamptothecin. Na UPV si prihladuji patenty i zahrani¢ni firmy a ty nazev
mohou psat s ¢ a nazev miiZe také byt sklonovan. Proto je v tomto pripadé tieba
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CZ W39 B

Zpisob viroby T—ethyl—10-{4—(1-piperidino}-1-piperidino] karbonyloxy kamptothecinu

Chblast techniky
Wynilez se tyki eplsobu virobu  T-ethyl-10-[4 | -piperidinot- 1 —piperidinaTkarbony loxy-
kamptothecing veorce |

T=Ethy =104 | -piperidino}- | -piperidinoJkarbonyloxykamptothesin, skricené uvadény jako
irinotekan-—bize, se poudivi k vyrobé cytostaticky Ginného trihydrit irinotekan—hydrochloridu,
kiery se poukivi v rdmei leteni mkoviny plic a kenefniku a kiery je inhibitorem topoizomeniey,

Dosavadni stav techniky

T—Ethyl-10-[ 4 I-piperiding}- | ~piperidinoJkarbony loxykamptothesin byl a2 dosud pHpravovin
kondenzaci T—ethyl-10-hydroxykampeothecing veorce

L,

s | -chlorkarbomyl-4-piperidinopiperidin-hydrochloridem veorce

v pyrdinu phi teploté mistnosti. Tento zplsob pipravy byl popsan v patenty LS 4 604 463,
MNevyhodou tohoto zplsobu vyroby irinolekan-bize je, #o pFi kondenzaci vanikaji barevné
necistoty, kieré se po reakei musi odstranit adsompel na sloupei silikageln a naslednou rekrysta-
lizaci z ethanolu. V téchio Zisticich stupnich dochdzi ke ananym ztritim findlniho produkiu a
lak se vwhdiek tohoto plsobu pohybuje okolo 64 %6 Mavie se musi provést oddestilovini pyridi-
i, extrakee chioroformovd vrstvy roeetokem whli¢itanu sodnéhe a roztokem chloridu sodného a

CZ 199319 Be

sudeni chloroformové vestvy siranem hofednatym, Je proto hledin zpasch viroby irinotekan
bdze, kiery by nemél vide uvedené nedostatky. Tohoto cile je dosaens rphschem, podle
wymilezn,

Podstata yynileru
Predmétem vyvnileau je zplsoh wviroby T-ethyl-10-[4-{ |-piperidino}-1-piperidino]karbonyl-

oxykamptothe veoree |, jehod podstata spolivi viom, #e se T-ethyl-]0-hydroxy-
kampiothecin vzorce [1

kondenzuje s 1-chlorkarbonyl-d—piperidinopiperidin-hydrochloridem vaorce 111

\B/ ({310

v polirnim aprotickém rozpoustédle, napfiklad v acetonitrilu, a v piitommosti 4—dimethylaming-
pyridimu. Komdenzace probiha v suspenzi, plifem: v polamim aprotickém rorpouiiédle je roz-
puitén jen 4-dimethylaminopyriding zatimeo T-ethyl- | -hydroxykamptothecin a |—chlorkarbo-
nyl-d-piperidinoperidim-hydrochlorid zistivaji v polamim aprotickém rozpouitédle nerozpusté-
ny, 1-Chlorkarbonyl-4-piperidinopiperidin-hydrochlorid se pfi kondenzaci vyhodné poufiva
vmnedstvi 1,3 ak 3 mol, vyhodngji v mnodsvi 1,6 a2 1,9mol, na 1 mol T—ethyl-10-hydroxy-
kamptothecinu. 4-Dimethylaminopyridin se pfi kondenzaci vihodng poukiva v maodstei 1,5 a#
dmol, vyhodndji vmnodstvi 18 af 22 mol, na | mol T-ethyl=10-hydroxykamptothecime.
Poldrmi aprotické rozpouitédio se pfi kondenznci vyhodné pouZivi v mnodsivi 400 a2 600 mal,
wyhodnji v manodatvi 430 4k 460 mol, nn | mel T—ethy |- 10-hydrocykamptothecing, Tephsa, ph
kteng se kondenzace providi, se vihodnd pohvbuje od 70 do 80 °C, vwhodnéji ini 73 a2 77 °C

Po ukendeni kondenzace se piitomné halastni latky, tvofené napiiklad 4—dimethylaminopyri-
dinern, d-piperidinopiperidinem a modovinou, odstrani promytim  ziskand  irinotekan-bize
polamim aprotickym rozpositédlem, sejména acetonitrilem. Vytéiek kondenzace je minimalng
roven 94% a obsah irinctekan—bdze v ziskaném produkte, stanoveny  vysokovykonnou
kapalinevou chromatogeafii, je minimdlng roven 98 %

Hilavni vyhodou zplsohu pedle vyndlesn je, ke pfi ném dochdzi pouse k nepatriym ztritdm
findlnihe produkiv pi zprmcovini reakéni smési po kondenzaci a 2e pfi kondenzaci nevanikaji
barevné balastni slowdeniny,




CZ 199319 Bb

PRk Ipdy priow e | wyndlery

Priklad 1

Do kadinky umisiéné v ulraevukové lheni se pledlodi 10 g (00247 mol) T-ethyl-1 0-hydrogy-
kamptithecmo a 9% ml acetonitribe. Suspenee se michd v ultramvukove ldzmn dokod  neni
zhomogenizovina, Potom sz suspenze kvanditativig  pfevede do tfihedlé Kellerovy  haitiy
opatfend mechanickym michadlem, teplomérem a zpdtnym chladicem. Do prizded kidinky se
opittovnd predlodi 6.2 ¢ krystalickébo d—dimethylammopyndinu (0,0502 mal) a 40 ml aceto
mitrilu. Smis se micha af do okamdika, kdy dojde k rozpufténi krystalického podile Patom sz
ziskany rortok kvantitagivng pfidia k suspenei T-ethyl-10-hvdroxvkampiothecine, Do prazdné
kidinky se potom pledlo®] 13,6 g (000434 mol) 1—chlokarbony - persdmopiper idin-hydro-
chlorsdu a ™ ml scctomitnle. Suspenee se michd v ultroevukovg laeni dokod nedojde k jeji
homogenizaci. Tate suspenze se kvantitativné plevede do tfihrdlé Kellerovy baiky obsahajici
Tegthyl- | O-hydroxykampicthecin a #-dimethylaminopyridin v acetonitrilu o do banky se pridi
jesie 382 ml acetonitrilu. Ziskand reakind suspenze se v Kelberowd babee micld po dobua 5 hodin
i teplotE 75 50, Po dvoun hodindch svétle Bt suspenre jeldé vice rhousine a pfechiri na
kitwvowé hilou suspensd, oo je ukarntelem sprivného pribéhe reakee, Po 3 hodinich reakos s
suspenze ochladi na wepbot 18 &2 20°C a sfiltrupe a filerasni koldd s promyje 300 ml sceto-
il Po odséti asetonitrily se T-ethyl-L0H{4 1 -pipersdme - | —papending |karbomylaxy
kamplothecin pfevede do saiimy, kde sc suéi pfi teploté 600 n¥ 65 °C do konstandni hmognaosti
Fiskd sg 14,1 g T—ethwl= 10| 4 | —piperidino | —piperiding | karbomy lox vkamprothezing (vindick
04,3 %), Obsah T-gthyl—1 0-[4— 1 —piperidino}-1-piperiding karbony loxykampiothec inu v zisks-
i produkiu, stanoveny vysokovykannou kapalinovou chromatoprafii, Gni 98,9 24,

PATENTOVE NAROKY

L. dpisob  wyrohy  Teethyl- 10-[4-4 | -piperiding ) | -piperidinokarbonylonykampeochecine
v |

CZ 199319 B

komdenzuje s | -chlorkarbonyl-4-piperidinopiperidin -hydrochloridem svromce 11

T

v poldrnim  apeotickém  roepouttidle, napiklad v acetonitrile, v phitomnosti d—dimethyl-
aminapyriding.

1. Zpisob pedle naroku 1. vyzanaéemy tim, B se |-chlorkarbonyl 4 piperidine-
pipersdin-—tydrochlorsd poufije v mnaistei 1.3 ai 3 mol, vyhodnd v mnedstvi 1.6 2k 1LY moel, na
| mol T—ethyl=1{-hydroayvknmptathezing

1. dpusob pedle nékiercho @ pfedchazejicich narokd, vyzmaeny tim. be se 4-dv
methylaminopyridin poukije v mncdstvi 1.5 aF 4 mol, vihodng v mnodstei LR 2 2.2 mol, na
I mal T-ethyl-10-hydroxykamprothecinu

4. Fpisob podie nékierého z pledchdejicich narokfl, vyznadfen§ tim, fz se polami
aprotické rozpousiddle poudije v mnodstvl 00 a2 S00 mal, vwhodnd v mpadstyi 430 a# 460 mal,
it 1 enil T—gthy -1 0-FvdrossEamplothecina.

& dpisob podle nékerdho @ pledehdreiicich ndrokd, vvznadany tim, Jese konden-

#ace provadi pdi sephotd T0ak B C, wloded pis teploté 73 a2 77 %

Kooner dinkumesea
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EP 1 664 054 B1

farred guantitatively into & three-necked Keller flask equipped with &8 mechanical stimer, thermometar and reflux con-
danser. Into tha now empty beaker are now placed 6.2 g (0.0502 mal) of crystalling 4-dimethylaminopyridine and 40 ml
of acetoniirle. The mixture |s stiered untl the crystalling portion dissolves. The obtained sclution Is then added quant-
tatively to the suspenaion of 7-ethyl-10-hydroxy-camptothecin. Into the empty beaker are then added 13.6 g (0.0434
mal) of 1-chlorecarbonyl--4-piperidinopipending hydrochloride and 78 i of acetonitrile and the suspension is stirred in
the eonication beth until homogeneous. The obtzined suspension ia rensfemed quantitstively into the three-necked
Keller flask already containing 7-gthyl-10-hydroxycamptothecin and 4-dimethylaminopyridine in acetonitrile, and 382 m|
of acetonitrile iz added 1o the mixture, The obtained reaction suspension in the Keller flask |s stired at 75 "Clor 5 h
Aftar 2 hthe hghtly yellow suspension becomes thicker and its colour tums into & coffee-white one, indicating thus cormect
course of the reaction. Aftar 5 h, the SUSPENEION IS cooled 10 18 to 20 °C, filtered and the firation cake & washed with
300 ml of scetonitrile. After removing the acetonitile by suction filtration, the obtsined 7-athyl-10-[4-(1-piperdino-1-
piperiding]-carbonyloxycamptothecin is dried at 60 10 65 °C 1o constant weight in a drier. This aMords 14.1 g (yield 943
o) of product which, acconding to high-performance liquid chrometography, contgine 98.9 % of T-athyl-10-[4-{1-pipe-
ridina)-- 1-piperiding]-carbonyloxycamptothecin,

Claims

1. Amathod of manufaciuring of 7-athyl-10-[4-(1-pipeddine)-1-piperdino]-carbomyl sapcamptothecin of femmula |

in & poler aprotic aolvent, e.g. in acetonitriie, in the presence of 4-dmathylaminopyridine.

EFP 1 664 054 B1
The method according to claim 1, characterlzed In that 1-chlerocarbonyl--4-piperidinopliperidine hydrochloride is
employed in &n amount of 1.3 to 3 mel, preferably In an amount of 1.6 10 1.3 mol, per 1 mol of T-ethyl-10-hydroxy-

camptothecin.

The method according te any of the preceding claims, characterized in that 4-dimethylaminopyriding is employed
inan amount of 1.5 to 4 mol, preferably in an amount of 1,810 2.2 mal, per 1 mal of F-ethyl-10-hydroxycamptothecin

The method sccarding to any of the preceding claima, characterized in thet the polar apratic sohent iz employed
in an amount of 400 to 800 mol, preferably in an amount of 430 to 460 mol, per 1 moal of 7-athyl-10-hydroxycamp-
tothecin

The method according to any of the preceding clama, characterized in that the condensation reaction is camed
out &t & temperature of 70 to 80 °C, preferably at a temperature of 73 to 77 °C.

Patentansprilche

1. EinVerfahren zur Herstellung won 7-Ethyl-10-{4-(1-pipendine)-1-piperiding]--carbonyloxy-camptothezin der Fomel
l

-

|
CHy

dadurch gekennzeichnet, dass 7-ethyl-10-hydroxycamptothezin der Formel I

einer Kondensetionsreaktion mit 1-chlorocarbomyl-4 -piperidinopiperidinehydrechlorid der Formel 111

Q
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n the present invention, there is disclosed a process for preparing 7-ethyl-10-[4-(1-piperidino)-1-piperidino]-carbonyloxy camptothecin by
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cosmetics. Further it discloses a culture medium comprising subjected FGF2 suitable for culturing a human pluripotent stem cells involving both human embryonic stem cells and induced pluripotent stem cells

4. 20170037052 FUROPYRIDINES AS INHIBITORS OF PROTEIN KINASES Us-08.02.2017
Int.Class CO7D 491/048 Appl.No 15304043  Applicant MASARYKOVA UNIVERZITA  Inventor Kamil Paruch

The invention relates to furo[3,2-b]pyridines substituted at least in position & as inhibitors of protein kinases, regulators or modulators, methods of preparation thereef, pharmaceutical compositions containing the compounds, and pharmaceutical
use of the compounds and compositions in the treatment of the diseases such as. for example. cancer or neurodegenerative diseases

5. WO/2015/165428 FUROPYRIDINES AS INHIBITORS OF PROTEIN KINASES W0 -05.11.2015
Int.Class CO7D 481/048 Appl.No PCT/CZ2015/000038  Applicant MASARYKOVA UNIVERZITA  Inventor PARUCH, Kamil

The invention relates to furo[3,2-b]pyridines substituted at least in position & as inhibitors of protein kinases, regulators or modulators, methods of preparation thereof, pharmaceutical compositions containing the compounds, and pharmaceutical
use of the compounds and compositions in the treatment of the diseases such as. for example. cancer or neurodegenerative diseases. [Formula [[]]

6. WO/2018/201867 SUBSTITUTED PROPANAMIDES AS INHIBITORS OF NUCLEASES
Int.Class CO7D 417/04 Appl.No PCT/EP2018/058682  Applicant MASARYKOVA UNIVERZITA  Inventor PARUCH, Kamil

The invention provides compounds represented by the structural formula [1): wherein R1, R2, R3, R4, RE fined in the claims. The compounds are inhibitors of nucleases, and are useful in particular in a method of treatment and/or
prevention of proliferative diseases, neurodegenerative diseases, and other genomic instability associated dis
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1. 11201604460X METHOD OF PLASMA TREATMENT OF AN INTERNAL AND/OR EXTERNAL SURFACE OF A HOLLOW ELECTRICALLY NON-CONDUCTIVE BODY AND A DEVICE FOR CARRYING OUT THIS
METHOD
Int.Class HOEH 1/24 AppLNo 11201604460X  Applicant MASARYKOVA UNIVERZITA  Inventor PAVLINAK, David

[12] INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY [PCT] [19] World Intellectual Property -, Organization [IM14110111010101111101110101101111011011 H10 11111111 111111111 International Bureau 0.. ..
-/ [10] International Publication Number [42] International Publication Date WO 2016/080258 Al 25 June 2015 [25.06.2015] WIPO | PCT [51] International Patent Classification: [81] Designated States [unless otherwise indicated, for every HO5H
1/24 [2006.01] kind of national protection available]: AE, A, AL, AM, AD, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, [21] International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, PCT/CZ2014/000158 DO, DZ, EC, EE, EG, ES. FI,
GB, GD. GE, GH, GM, GT. [22] International Filing Date: HN, HR, HU, ID. IL, IN, IR, IS, JP. KE, KG, KN, KP. KR, 18 December 2014 [18.12.2014] KZ, LA, LC, LK, LR, LS, LU, LY. MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, [25] Filing
Language: English PA, PE, PG, PH, PL. PT, A, RO, RS, RU, RW, SA, SC, [26] Publication Language: English 8D, SE, §G, SK. 5L, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC. VN, ZA, ZM, ZW. [30] Priority Data: PV 2013-1045 18 December 2013
[19.12.2013] CZ [84] Designated States [unless otherwise indicated, for every kind of regional protection available]: ARIPO [BW, GH, [71) Applicant: MASARYKOVA UNIVERZITA [CZ/CZ]; GM, KE, LR, LS, MW, MZ, NA, RW, SD. SL, 8T, 5Z, 2erotinovo namesti

85% se- quence identity to SEQ ID NO: 2 [FGF2 wt] or a functional fragment thereof. and comprising at least one amino acid substitution R31L and the use thereof in the cell biology research, regenerative medicine and related medical applications or
cosmetics. Further it discloses a culture medium comprising subjected FGF2 suitable for culturing a human pluripotent stem cells involving both human embryonic stem cells and induced pluripotent stem cells

4. 20170037052 FUROPYRIDINES AS INHIBITORS OF PROTEIN KINASES US-08.02.2017
Int.Class CO7D 481/048 Appl.No 15304043  Applicant MASARYKOVA UNIVERZITA  Inventor Kamil Paruch

The invention relates to furo[3,2-b]pyridines substituted at least in position & as inhibitors of protein kinases, regulators or modulators, methods of preparation thereof, pharmaceutical compositions containing the compounds, and pharmaceutical
use of the compounds and compasitions in the treatment of the diseases such as, for example, cancer or neurodegenerative diseases.

5. W0/2015/165428 FUROPYRIDINES AS INHIBITORS OF PROTEIN KINASES
Int.Class CO70491/048 Appl.No PCT/CZ2015/000038  Applicant MASARYKOVA UNIVERZITA  Inventor PARUCH. Kamnil

The invention relates to furo[3.2-b]pyridines substituted at east in position § as inhibitors of protein kinases. regulators or modulators. methods of preparation thereof. pharmaceutical compositions containing the cormpounds. and pharmaceutical
use of the compounds and compositions in the treatment of the diseases such as. for example, cancer or neurodegenerative diseases. [Formula [I]]

6. W0/2018/201867 SUBSTITUTED PROPANAMIDES AS INHIEITORS OF NUCLEASES
Int.Class CO7D417/04 Appl.No PCT/EP2018/068693  Applicant MASARYKOVA UNIVERZITA  Inventor PARUCH. Kamil

The invention provides compounds represented by the structural formula [1]: wherein R1. R2. R3. R4. R5. RE are as defined in the claims. The compounds are inhibitors of nucleases. and are useful in particular in a2 method of treatment and/or
prevention of proliferative diseases, neurodegenerative diseases. and other genomic instability associated diseases.

7. WO0/2016/074652 METHOD OF EXERCISING FOR STRENGTHENING MUSCLES AND KEEPING PEOPLE IN GOOD FORM, A MEANS OF EXERCISING AND A SYSTEM OF EXERCISING W0 -18.06.2018
Int.Class AB3B 23/04 Appl.No PCT/CZ2015/000139  Applicant BOTY JHANAKR, S.R.0.  Inventor HANAK, Josef

The method of exercising for strengthening muscles and keeping people in good form, in which the exercising person undergoes the synergistic effect of a shoe [200] according to CZ PV 2012-132, which accommodates a biornechanical insole [210]
according to CZ PV 2009-580 or CZ 238894, the upper of the shoe comprising at least one elastic insertion [202). and of a means of exercising [100], whereby the exercising person leans with the shoe [200] of one leg against a vertical obstacle [6].
sitting on a seat [2] of the means of exercising [100], leaning on its backrest [3]. whereby the other leg is hanging freely downwards, while the leaning leg is alternately bent and straightened, thereby swinging the means of exercising [100] via its rear
legs [12] between the basic position, in which the means of exercising [100] stands on the front legs (11] and on the rear legs [12]. and the rear position, in which the means of exercising [100] stands on the rear legs [12] and the auxiliary legs [13].
arranged behind the rear legs [12]. and the front legs [11] are raised above the mat [5], whereby the shoe [200] of the exerciser rests on the obstacle [B] with the front part [2011] of the sole [201] of the shoe [200], the leg being bent [200] and with the
whole sole [201] of the shoe [200]. including the rear part [2012] of the sole [201], while the leg is straight.

8. W0/2018/034189 GALVANIC SYSTEM WITH THE INCREASED OUTPUT VOLTAGE AND WAY OF INCREASING THE QUTPUT VOLTAGE OF THE GALVANIC SYSTEM
Int.Class HO1M 2/26 Appl.No PCT/CZ2018/050044  Applicant MASARYKOVA UNIVERZITA  Inventor LACINA, Karel
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W0/2019/201867 [EN) SUBSTITUTED PROPAMAMIDES AS INHIBITORS OF NUCLEASES
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Publication Date
24.10.2019

International Application No.

R2
PCT/EP2019/059693 5
International Filing Date R o N \
16.04.2019 A R3
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cre Abstract

AB1P 25/00 | | ABIP 35/00 || CO7D 27746 [EN]

The invention provides compounds represented by the structural formula [1): wherein R', R, R2, R*, RS, Rf are as defined in the claims. The compounds are inhibitors of nucleases, and are
useful in particular in a method of treatment and/or prevention of proliferative diseases, neurodegenerative diseases, and other genomic instability associated diseases.

[FR] o

Applicants L'invention concerne des composés représentés par la formule structurelle [1] - dans laguelle R\ R=, R®. R™. R®, R® =zont telz que définis dans les revendications. Les composés =ont des
MASARYKOVA UNIVERZITA [CZ/CZ]; Zerotinovo nhibiteurs de nucléases, et sont utiles en particulier dans une méthode de traitement et/ou de prévention de maladies prolifératives, de maladies neurodégénératives, et d'autres maladies
narmesti 8 60177 Brno, 7 associées 4 l'instabilité génomique.

CO7D N7/04 | | COTD 417/12

Inventors

PARUCH, Kamil: CZ
CARBAIN, Benoit; CZ
HAVEL, Stepan; CZ
VSIANSKY, Vit: CZ
NIKULENKOV, Fedor; CZ
KREJCI, Lumir; CZ

Agents
HARTVICHOVA, Katerina; CZ
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Substituted propanamides as inhibitors of nucleases
Field of the Invention

The present invention relates to substituted propanamides as inhibitors of nucleases. especially nuclease MRET1 and MRE 11 -containing complexes. pharmaceutical compositions containing the compounds. and methods of treatment using the
compounds and compositions to treat diseases such as cancer. neurological disorders and other genome instability associated diseases.

Background Art

Despite intense development of new anticancer substances, the clinical treatment of most frequently diagnosed solid tumors needs to be improved and for some malignancies reasonably efficient therapies need to be developed. as they are
practically non-existent. Early detection followed by surgery remains the main tool that enables significant expansion of life span for majority of patients. In most malignancies it may be necessary to modulate [preferably in a synergistic manner]
several relevant biological pathways. Accordingly. the required phenotype [death of tumor cells] can be elicited by synthetic lethal modulation of properly chosen biological processes. Synthetic lethal interactions tend to form clusters: one significant
network of such interactions encompasses the biological processes involved in the DNA damage/repair. Selective and efficient activity modulation of selected processes is therefore of significant importance and can lead to a new generation of
rmodern anticancer drugs.

Maintenance of genomic integrity ensured by multifaceted cellular DNA damage response [DDR] is a fundamental biological phenomenon shared by all organisms. On one hand. the DDR network of genome surveillance. checkpoint and repair
pathways counterbalances the potentially mutagenic effects of endogenous [oxidative and replicative lesions] and exogenous [e.g. ionizing or UV radiation. cigarette smoke] DNA damaging assaults. On the other hand. modulation of selected
components can be exploited in efficient treatment of malignant diseases. It is likely that optimal synthetic lethal treatments will be different for particular tumar sub-populations: this approach is therefore compatible with the concept of
personalized medicine.
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CLAIMS
1. Acompound of general formula [1]:

R?
R® O

R|)><¢U\N/’:‘L;\S‘R:‘

tl
Réa

(1
or pharmaceutically acceptable salts. or solvates thereof. wherein
R'is selected from the group consisting of alkyl: aryl: cycloalkyl: heterocyclyl: and heteroaryl:

wherein each of the alkyl. aryl. cycloalkyl. heterccyclyl. heteroaryl. can be unsubstituted or optionally substituted with cne or more moieties which can be the same or different. each moiety being independently selected from the group consisting of
F.CL Br.|. OH. CN. N3 =0. 0[Ci-Cg-alkyl]. =5. SH. S[Ci-Cg-alkyl]. S[0]Ci-Cg-alkyl. S[0];Ci-Cg-alkyl. CF3. CoFs. OCF3. OCsFs. NHa. NHIC)-Ce- alkyl]. N[Ci-Cg-alkyl]s [such as N[CHgls]. =N-0H. =N-0[Ci-Cg-alkyl]. NOp. COOH. COO[Ci-Cg- alkyl]. CO[Ci-Ce-alkyl]. CONH,.
CONHICi-Cg-alkyl]. CON[Ci-Cg-alkyl]s, [Ci-Cg-alkyl]-S[0]p-NH-. [Ci-Cg-alkyl]-5[0],-N[Ci-Cg-alkyl]-. [Ci-Ca-alkyl]-NH-[S0]5-. [Ci-Cg-alkyl]aN-[S0]-. [Ci-Ce-alkyl]- CO-NH-. [Ci-Cg-alkyl]-CO-N[Ci-Cg-alkyl]-. [Ci-Cg-alkyl]-0CO-NH-. [Ci-Ca-alkyl]-0CO-N|Ci-Ca-
alkyl]-. [Ci-Cg-alkyl]-CO-NH-CO-, [Ci-Cg-alkyl]-CO-N[Ci-Cg-alkyl]-CO-. NHz-CO-NH- [Ci-Cg- alkyl]-NH-CO-NH-_ [Ci-Cg-alkyllsN-CO-NH-. NHy-CO-N[Ci-Cg-alkyll-, [Ci-Cg-alkyl]-NH-CO- N[Ci-Ce-alkyl]-. [Ci-Cg-alkyl}sN-CO-N[Ci-Cg-alkyl]-. NHy-5[0]5-NH-. [Ci-Cg-
alloyl]-NH-S[0]5-NH-, [Ci-Cg-alkyllsN-S[0)3-NH-. NHz-5[0)3-N[Ci-Cg-alkyll-. [Ci-Cg-alkyll-NH-5[0)3-N[Ci-Cg-alkyll-. [Ci-Cg-alkyll,N-5[01;-N[Ci-Cg-alkyll-, Ci-Ce-alkyl. 0-Ci-Ce-alkyl. 0-phenyl. phenyl:

whereas the Ci-C6-alkyl. 0-phenyl. phenyl in these moieties can optionally be further substituted by one or more substituents selected independently from: F. CL Br. Ci-C6-alkyl. OH. 0-Ci-Ce- alkyl. SH. SCHg. S[0)Ci-Cg-alkyl. S[0)2Ci-Cg-alkyl. CF3. OCFg.
NHy. NH[Ci-Ce-alkyl]. N[Ci-Ce- alkyl]y [such as N[CHgls). NOo. COOH. COO[Ci-Cg-alkyl]. CONHs. CONHI[Ci-Ca-alkyl). CON[Ci-Cg-alkyl]s. NHC[O]Ci-Cg-alkyl. or NHC[O]NH;:

R2is selected from the group consisting of aryl; heteroaryl; heterocyclyl;
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TRY, QAPI{EF, B), CT, CG, C1 {_\-1 [._r-"\. (I LI(J' Gw,
KM, ML, MR, NE, SN, TD, TG}

R is selected from the group consisting of aryl; hetercaryl; heteroevelyl;

(54 Title: SUBSTITUTED PROPANAMIDES AS INHIBITORS OF NUCLEASES wherein each of the aryl, heterocyelyl, heteroaryl, can be unsubstituted or optionally substituled with
(57) Abstract: The imvention provides compounds represemed by the stictural fommda (1) wherein B, one or more moieties which can be the same or different, each moiety being independently selected
1 B3 md pd b . R N T S p—— ) - R i o et e o
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particular ina method of treatment andior prevemtion of prolifertive discases, neuredegenerative discases,
aned other genonric msiabiliny associed diseases SUONC-Co-alkyl, S(00:C,-Ce-alkyl, CFy, CaFs, OCF;, OC:Fs, NI, NHOC-Ci-alkyl, NOC-Cs-alkyly:

(such a8 N(CH:), =N-OH, =N-O(C =Ce-alkyl), MOy, COOH, COOC-Ca-alkyl), COQC-Ca-alkyl),
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uropyridines as inhibitors of protein kinases

Abstract

he invention relates to furo[3.2-b]pyridines substituted at least in position 5 as inhibitors of protein kinases. regulators or modulators. methods of preparation thereof. pharmaceutical composition: i ds. and pharmaceutical use of the compounds and compositions in the
reatment of the diseases such as, for example. cancer or neurodegenerative diseases.
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The mvention claimed is

1. A compound represented by general formula (I): or a pharmaceutically acceptable salt, solvate ora prodrug thereof, wherein: L sup 2 is sclected from the group consisting of a bond, --O--: L sup.6 is sclected from the group consisting of a bond, --O--: L.sup.7 is selected from

he group consisting of a bond, --N(R.sup.11)--; -L.sup.5-R.sup.5 is heteroaryl, unsubstituted or substituted; R.sup.2 is sclected from the group consisting of H; --CF.sub.3; --OH: --NH.sub.2; --CL; --Br; --F; C.sub.1-C.sub.6 alkyl; -L.sup.3-R.sup.3 is selected from the group consisting of arvl;

biaryl; heterocyclylaryl; heteroarylaryl; wherem each of the substituent moieties 1s unsubstituted or substituted; R.sup.6 is selected from the group consisting of H; --CF.sub.3; --OH; --) Br; --F; C.sub.1-C.sub.6 alkyl: aryl: heteroaryl; wherein each of the substituent moieties is
substituted or substituted: R sup 7 is selected from the sroup consisting of H: C sub 1-C sub 6 alkyl; aryl; cycloalkyl: heterocyclyl: heteroaryl: biaryl: heteroarylaryl: arylheteroaryl: heteracyclylaryl. heterocyclylheteroaryl: wherein each of the substituent moieties is unsubstituted or
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US 9,902,733 B2

1
FUROPFYRIDINES A5 INHIBITOHRS OF
FROTEIN KINASES

FIELD OF THE INVENTION

e present invention relates o substinied fuo]3,2
pvridines as inhibitors of varksus prolein kinasses, regulators
or mxkulators, phamacentical compositions containing the
compounds, |lm| pl.dnmm'ullml use of the \umjmun\la and

of the diseases such as, for
example, cancer, . i, ||.L'u:|.'d|:3\.1||.'r.|l.i'.n:di.‘--
e r viral infe

BACKGROUND ART

Profein kinases are invalved in regulstion of practically
all processes that are central 1o the growth, development,
amd Bomeosiasis of eukarvotic cells. In addition, some
protein kinases lave an importam fole in oncogeneaiz and
twmor progression and severnl kinase inhikiters are now

treatment of cancer (Iv. 1, Matthews and M

Gerritsen: Trrgeting peodeln Kinases for cancer therapy,
Wiley, 20000,

Examples of kinase mbnbitors that are used m dem
oncology inclode: imatinib {treatment of ChL): dasatinib
(CML with resistance to prior treatmend, inchsding ima-
tinib ) nilotinb (CMLY boswinibh (CML): gefitinib (non-
amall cell lung cancer): exlotinib | pon-small cell lang Cancer
and pancresti cancer); lapatin
{metasratic renal

r.lirmh -:mnpi.rlhh- or metisiatic 'm.'l.lnc\m.l'l =5 Fis
(nom=smmall cell lung cancer), sunitinib {metisiatic renal cell
carcinoma, gastrointesting]  stromal s that s mot
responding o imofi nenrnendocrine
tumors |, mesopanb {renal cell carc ancl advanced soll
tissue sa : regorafenib (me ctal cancer);
cabozantinib {metpstatic medullary thyroid cancerl; dob-
rafenib (BRAF VolOE mwaton-positive advameed mela-
nomea]: and rametinik (in combination with dabrafenils for
the treatment of BRAF VAONEE -manant metstatic mela-
nomE ).

Vardous S e rL"EiII'\JL'\J a5 l.wl.ld largels for F‘Ihlﬂ]l.i.i-

cological inhibition in order to tremt prolifertive andfor 45

neurodege; and podential theras
peutic significance of some selected kinoses is bricfly sum-
marized helow
z of splice site usage provides o versatile
mechaniem for controlling gene expression and for the
generntion of proteome diversity, playing an essential rele in
many bicdogical processes. The importance ol allernative
aphicing 1= farther il ated by the '||.'n.'-:|>in; mumiber of
humean diseases that have been anributed 10 mis-splicing
evenls. Ao patel amd lemporal penersion ol splics
ing variants demands that aliemative eplicing be subjocted to
extensive regulation, similar to transcriptional control, The
CLE (Cic2-like kinased family has been implicated in
aplicing control {Experimental Cell Research 1908, 241,
3003, Fharmacological inhibition of CLK1/Sty resulis in
hhsckage of SF2ASF-dependent splicing of beta-glohin
pro-mBMNA i vitee by suppression of CLE-mediated phos-
wtio, 18 olse suppresses dissociation of noclear spe
well as CLK LSty-<clependent allemative splicing in
aln cells amd was shown o rescoe the embryonic
defects induced by excessive CLE petivity in Xemopus
(Houerwad af Binlogical Chemisiee 2004, 279, 24746.)
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Alernative mRNA splicing 15 a mechanism o regulae
protein isofiem expression and is regulnted by altemative
splicing Eactors. The altemative splicing factor 45 -:H'I‘I 457
= overexprested i cancer amd 1ls overexpes
two processes that are important for metastasis, ie u.]l
migration and invasion, deperdent on hiochemicnl reg
ton by CLEL (Naci Acidy Reseanch 2013, 41, 4949.).
CLE1 phosphorviates SPF45 on cight serine residucs
CLED expression enhances, whenses LK inhibiton
reduces, SPFAS-induced exon 6 exclusion from Fas mBENA
Inhikition of CLE increases SPF43 degradation through a
proteasome-dependent path I swbedition, small-mslec
mhibitors of specific CLEs can sy pn:i-i HIV=1 gene expre
sion and replication (Retrosdralege 2001, 8, 47,0, which
could be used in concert with cument drog combinations to
achieve more efficient treatment of the infection. nlibation
of CLEI can be spplicable in the treatment of Almmeimer’s
disease (Cwevers g :l'.-u“'.lc 2014, 15, 530}

DYRE (dual specificity tyrosine phosphorylation-regu-

lated kinese) family enzvimes ase essential components of
g ciscmdes in the pothophysiology of

importml sign
cameer and Alzbeimier's disease and their bologieal expres-
sion levels regulate kev signaling processes in these dis-

eases, [n paricular, DYRK2 is n-.\:r-;"tpns::;uul in acleno
cinmis of the esophagus amd lung {Carcer Research 2000,
3, 4136, and DYRELA in glioblastoma where its inhihi-
tion compromised tumors survival and produced o profound
decrease in umor barden (ourmal s Clivical Imasrigarion
2015, Jﬂ DYRKIB activation that is induecad by

e Iriggers micrmlubule stabilietio
prinaodes e mitochond
I sed reduced v iuh:“l._'.
of capcer cells (ACS Che pry 2014, %, T3}
Correspondingly, 1 has been understoond that inhibation ol
innses alone or in combination with other chemo-
rugs mury have tumor suppression eff

(oo
dicimnd Chemisiey Resem 2004, 13,

[ addition, DYRK kinases are alse over-expressed in
nenmdegenerative discases such as Alrheimer's disense.
Parkinson™s dizease, [ mbon’s dsemse, and Pick disese
[ Nenrab Jlll.l_L:I' af Dizease H08, 20,

Molecwlar Life Sciences 20009, &

HIPFKZ (homesdomain-anteraching prolemn kinase) s a
wmor suppressor and functions & an evoluiionary ¢on-
servid regulotor of signoling and gene expression. This
kimase regubates a vist array of bologieal processes that
range fiom the DMA damape response and .1]'h.l|'ll-wx:|: 5]
bypoxin signaling and cell proliferation. Recent sto
shaowed the tght control of HIPK2 by ners
nng  posticans omal  modific w such as r|||l.ln.|'||h‘r:.-
Intion, small whiguitin-like modifier modification, acet
Iation, and whiguitination. Dysregulation of THPK2 can
result in increased prolifertion of eell populations as it
ogeurs in mlmrnullhnhl- Inappropriste expression, modi-

i HIPKZ con be a driver For these
sz (ol of Maleewlar Mediciine 2013,
9l .

PhAS-like wrosine Kinase 3 (FLT3), @ receplor yrosine
ki (RTE). 13 & membrane-bound roceptos v
sic byrosine kinsse domain, s notivation regulate

cesses (e p, pl.c:ﬁph.\hpul meelabeelism, I
wl througly these
1 rale in governing
normal hematopoiesis amd cellular growth Expression of
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The imvention claimed is:
1. A compound sepresented by general formula {1

or i pharmacewtically acceptihle salt, solvate ora prodrg
theresl, wherein:
1.7 i selected from the group consisting of @ bond,
L" is selected from the group consisting of a h-mj
L' i xa.ln.\hd from the group congisting of
MR}
A 5RT 18 heteroaryl, usubstined or substioed;
R is selected from the group comsisting of H;
OH: —NHy: —CI; —Br; 1-Ca alkyl;

? s selected from the group consisting of aryl;
biaryly heterseyelylaryly betersarvlarvl: whesein each
af the suhstitvenl moistes msubstiluted oF substi-
e

K" is selected from the growp consi
OH: —MH.; —Cl; —Br: Y
hetervarvl; whersin each of the substituent moieties is
unsubstiluted or substiubed;
R is seleciad l'ru11lhc-‘luupuum-;is-um_;ul'l 10 -C, alkyl:
- heterocyelyl: heteroaryl; biaryl; het-
s heteroeye '.I vl heleroey:
y y .u.lLt I the substitsen moicties
is unsubstinned or substitned;
B'" s selected from the group consisting of H, O -0,
alkyl:
provvided that the substimeent in position 5
aly | or methyloxxhaaolyl;

(L5-R5) is not

v means an aliphatic hydroearbon group which may
he gright or hranched, whereas the alkyl is unsubstis

“aryl" means an anony TCHIO

tuted or substimated by one or mone substiioents which
cain be the samwe or different. h substient being
independently selected from the group consisting of F,
Cl, B, CF,, OCF,, ORY, SRY, SOH, S0,H, S0,MiH,
C -0 alkyl)., CHOL COO(H, C ) -C alkyl ), COH, CiOx
MWH. -, J]k}l OICH, ), NICH, ), and NR B
c or polyeyclic rng
syslem conlamng & o 14 carbon aloms, whersas the
aryl 15 unsubstiule] or substtoled by o muore
substituents which can be the same or different, each
substituent being  independently selected from the
aroup congisting of F. CL B, CF,. OCF,, OR®, ||:[ K. | ]
B0,H, SOGNIH, O =C, alkeyvl)., CHO, COCKEL (
\1|b.\'|J Ct CHOiNGH, C-C, alkyl) NRR™

SRR OICH, L NICH, )y and —(CR7R

" means an J|l|"]'l ic monocyelic or bic

nug. syslem comprising 3 to 10 carbon sloms, whercas
the eyeloalkyvl 1 unsubstinned or substituted by ome or

each substitient being

group consisimg of F, {] Iir I E)( T,

MJ||..‘!|.]:||.M]:NI'|| kvl 'f.I:L] ‘.EKJI’”

C,-C, all [('?II t“JI\-I'F -, alkyl), NRR"™
(R LR ONCH R NECH, by and

OR™;

“heterocyelyl™ means an aliphatic monecyclic or bicyclic

ring gystem containing 3 1o 10 carbon atoms, preferably
4w B carbon atoms, and &t lexst one heteroatom
selected from the group consisting of nitregen, oxygen
amcl sulfur, whereas the heterocyelvl s unsubsitmed or
substriuted by one or more substituents which can be
the same or different, eoch substituent being indepen-
dlently selectsl Irom group consisting of I, C1, Br,
CF,, OCF,. OR®, 8R", ‘-il: . BO.H. SOLNH, C-C,
alkyl),, CHO, COO(H, C,-C, alkyl), COH, C{OMNH.
CoCy alkyl), NRR'™ CRPR'Y), B2, (NCHLMN
(CH,), and —(CR°R**), OR™: ]

“heteroneyl™ mesns an arematic monocy:

ring sysbem cor g 1 o 14 carho

Jesmat one Beteroatom selected from Il‘u:gnlllrulllhr-l:lnl.
of mit '391 OXVEen gkl sulfuor, wheres

15 unsuhs ||In.~cl or subsiituted by one or mone subsliis
ents which can be the samse or different. esch substitu-
ent being independenily selected from the group con-
sisting of F, C1, Br, CF,, OCF,, OR", SRB®, S0H, 80, H,




Dalsi moznosti vyhledavani americkych patentu

Stejné jako na jinych patentovych serverech je na http://patft.uspto.gov po kliknuti na
radek Advanced Search mozné vyhledavat americké patenty podle dalSich udajua

United States Patent and Trademark Office

Patent Full-Text Databases

An Agency of the Department of Commerce

PatFT: Patents << BOTH SYSTEMS >> AppFT: Applications

Full-Text from 1978 Published sines March 2001
i Quick S
Advanced Search MNotices & Policies Advanced Search

Number Search Number Search

How to View Images

View Full-Page Images View Full-Page Images

PatFT Help Files . :
I Assignment Database AppFT Help Files

PatFT Status, History
PatF T Database Contents AppFT Status, History
Fublic PAIR

Report Problems Report Problems
Searching by Class

Sequence Listings

Attorneys and Agents



http://patft.uspto.gov/

Udaji, podle nichZ lze patenty vydané po roce 1975 vyhledavat je velka irada:.
Podle iidaje ze zobrazeného patentu jsme napr. zjistili, Ze i na USPTO je jméno
prihlasujici organizace v CeStiné ,,Masarykova univerzita®. (Pozor! Nemusi to
byt vZdy!). Chceme- li se dozvédét o americkych patentech prihlasenych
MUNI, pak je zadame. Zadat je musime s kddem prisluSného pole (Applicant
Name) a poml¢kou mezi slovy: aanm/Masarykova-univerzita

USPTO PATENT FULL-TEXT AND [MAGE DATABASE

[ Home ] Quick ][Advancad] PatNumH Help ]

Data current through March 31, 2020,

Query [Help]
Examples:
ttl/(tennis and (racquet or racket))
isd/1/8/2002 and motorcycle
in/newmar-julie

Select Years [Help]

1976 to present [full-texi] Search Reset

Patents from 1790 through 1975 are searchable only by Issue Date, Patent Number, and Current Classification (US, IPC. or CPC)

When searching for specific numbers in the Patent Number field, utility patent numbers are entered as one to eight numbers in length, excluding commas (which are optional, as are leading zeroes).

Field Code Field Name Field Code Field Name

PN Patent Number N Inventor Name

ISD Issue Date Lnventor City

TTL Title Inventor State

ABST Abstract v Inventor Country
ACLM Claim(s) Applicant Name
SPEC Description/Specification B} Applicant City

CCL Current US Classification Applicant State
CPC Current CPC Classification 3 Applicant Country
Current CPC Classification Class

ICL International Classification Attorney or Agent

APN Application Serial Number N Assignee Name

Application Date Assignee City

Application Type Assignee State

Govermnment Interest N Assignee Country,

Patent Family ID Primary Examiner

Parent Case Information Assistant Examiner

Related US App. Data Referenced By

Related Application Filing Date Foreign References

Foreign Priority, Other References

Priority Filing Dare Certificate of Correction

PCT Information ) Re-Examination Certificate
PCT Filing Date PTAB Trial Certificate
PCT 371c124 Date 3 Supplemental Exam Certificate

Prior Published Document Date International Registration Number

Reissue Data International Registration Date

Reissued Patent Application Filing Date International Registration Publication Date
130(b) Affirmation Flag

130(b) Affirmation Statement




Na obrazovce se objevi prehled americkych patentu, které byly vydany
pracovnikim univerzity.

USPTO PATENT FULL-TEXT AND IMAGE DATABASE

(oo )i st o v |

[ Bottom ][view Cart]

Searching US Patent Collection...

Results of Search in US Patent Collection db for:
AANM/Masarykova-univerzita: 4 patents.
Hits 1 through 4 out of 4

Jump To

Refine Search | |laanm/Masarykova-univerzita

PAT. NO. Title

110,138,554 T Method of plasma treatment of an internal and/or external surface of a hollow electrically non-conductive bedy and a device for carrving out this method

T Pyrazolotriazines as inhibitors of nucleases

T Furopyridines as inhibitors of protein kinases

49,782 805 T Method for reducing or removing organic and inorganic contamination from a vacuum system of imaging and analytical devices and a device for carrying it out

(o e

([ tome |[ ouick |[advanced]| patNum || el |

Podobné miizeme ziskat i prehled o patentovych prihlaskach podanych u USPTO,
jen na uvodni strance musime zacit s hledanim ve sloupci AppFT Applications

Refine Search ||aanm/Masarykova-univerzita

PUB. APP. NO. Title
120170197966 PYRAZOLOTRIAZINES AS INHIBITORS OF NUCLEASES
220170037052 FUROPYRIDINES AS INHIBITORS OF PROTEIN KINASES
320160319433 METHOD OF PLASMA TREATMENT OF AN INTERNAT AND/OR EXTERNATL SURFACE OF AHOLLOW ETECTRICATLY NON-CONDUCTIVE BODY AND A DEVICE FOR CARRYING OUT THIS METHOD
420150209841 METHOD FOR REDUCING OR REMOVING ORGANIC AND INORGANIC CONTAMINATION FROM A VACUUM SYSTEM OF IMAGING AND ANATYTICAL DEVICES AND A DEVICE FOR CARRYING [T OUT
520150209354 CASEIN KINASE 1 INHIBITORS FOR THE TREATMENT OF B-CELL CHRONIC IYMPHOCYTIC|LEUKEMIA
620150203565 B-CELL ACTTVATING FACTOR FOR INCREASING MUCOSAL IMMUNITY OF INFANTS AS WELL AS SUCKLINGS AND A PREPARATION CONTAINING THIS FACTOR
720150013189 SHOE WITH INSTEP EL ASTIC INSERTION AND INSOLE WITH DEPRESSIONS

:




