WO 2010/086177PCT/EP2010/000546 SULFAMOYL-PHENYL-UREIDO
BENZAMIDINE(—)D(I,ENR[(I}\S/G@;_I;IVES AS ANTIMALARIAL A_GENTS The pres&p},&gg&%& Iglate_s to
compounds whith areelitable for the therapy of infections caused by protozoa and in particular
uncomplicated or severe malaria caused by plasmodia. Malaria is a life-threatening parasitic disease
transmitted from person to person through the bite of a female anopheles mosquito (Tuteja R; Malaria
- an overview. FEBS J, 274 (2007), 4670-4679). The disease is a public health problem in more than
90 countries and more than 2 billion people are at risk, most of them living in tropical Africa. High risk
groups includeCHitTER PrEgEr SR HPREWSTREFE and unst xo'?%ﬁ%fﬁyés%sﬁﬁlsellers entering
into endemic areas (Snow R.W., et aL; The global distribution of clinical episodes of Plasmodium
falciparum malaria. Nature 434 (2005), 214-217). A resurgence of this serious disease is currently
regisered. 1 Sause Y ARV SISO MU ASARIPRRC AU TesiBancedy e meiasites

increased mosquito resistance to insecticide, demographic or environmental changes caused by the

human popalaaohy Bptezpatie i GETtRG FRRFTRIGHIFISF FIXPE A 8% FRRSESY P RIB% Sharan Africa and
Southeast Asia is the development of resistance by Plasmadium falciparum to the cheap.and effective
drugs i ushalestebly GRSrASTESMERSLAER TSR AE L LR AP ISHERT Tt arum
strains resistantriigameslisioplds ansagfieqiinejaid dditine havedberivwbddiRed adWelt{Pide J.E.;
Drug-resistapalgfian Ao, FERS Al R APRARE ob s Sadigoregppmended new
treatments for malaria in these parts of the globe are the so-called ACTégrtemlsmlne,-bﬁls(Fd
combinatiobi i 289 ivRIE TRk thl (RamId 4HE o ehicak BN I Eb Mo BIRR AR
longer-halfdifedeliy gpeeiesied dram, apaetofisrievsnadiugsrifiore kasimple Coattementainbiints
arthemethey, g\ MSIARNING YL A5, COR WEATBSARIRCS: aHEsNBIS and R mRghagsiAe: other
drugs of this type are currentl belngﬂrelease or at late clinical deve(lé)fment sta'gge Wells T.N.C., et

al.; New médinseendnampioiesiirhih P Contifudd 1 desP4ERaHM SRR RiXitie Reviews
Drug Discovgfyni® (2088 7R-89d3usthd\\oridaH daitin Guglaniz dttore3d/ 0§ hesstaceritytthdorsed
ACT as the ‘poliey standard; for sl malaria nfsshionsdaaeas whaie &laaoedindakinagum is the
predomlnarlft infecting species. '?‘he_large use of ACT and the positive results registered reinforces the
hopes to actiRsT&PVWHIRPF RS REBEIYEYs, the goal of controlling the spread of malaria. In 2007 the Bill
and Melinda Gates Foundation called for a renewed global effor tgh%radiCﬁ e malj‘argv%(‘)rlotlwide (Mills
A., et al.; MBlafth diadesisrPate els1b Ao MR dE Sah it oL P e g M aah A Journal,
7(Suppl 1): 3kia(R6A8))véhitmtivest tesaliminajePatadivayelcritivatjodeperde anbrfitit efiegey of these

ACT therapies, DrYOUOAIEINJIRHE ACSARLMHDAIMRYARARS TiAriamisiaia fopiripaG Nas arisen
at the Thai-Cambodian border (Dondrop A.M., et al,; Artemisinin Re |stan%e in Plla(%igé)détgn falciparum
I

Malaria. NeWEEﬁgj?éiﬁH“T}dﬁﬁ?éﬂ%?%&ﬁiaﬁ%?%g’f’@ﬁd?}“ﬁ%-ﬂ R S CaNTh AN boder area is
historically thesestesnofthiiijobahdiasgiura iR t-nEIaridPatugHssidetice ARdbistéimse tor

chloroquine, gnd sulabadexineayinsthamine:n Rlagmogivndalsipais gucinatediheraspread

across Asia and Africa, and caused millions of deaths. C%e_arlg to achdevfs{e the Igoal of malaria control
e, ect offan artemist

and eradicafBAMSHIRARERA R0 BRELBVERPRN U HLEhTRTIRUS r%%éaght e deVeldpMent of new
medicines teottipatralatias foairlyhtafdiétingnthebsedutibiblcotosiagfebrofthaparasive. sPrafdtentially
these new grgs shauld RASSRRSA MO YR AhAcHam AIVEISe A eRbAllkROWSMELSRG HgmEo prevent

the phenomenon of resistance and to open the possibcgity to gom inec%I Itr{errftgi(ce . d%glgi%cgyered
diaryl-urea EBRTRIITs T 15 SEELS HRfBE S LR I S G BL A B 2R F AT (ffonsi-phenyl-ureido
benzamidinesga(Weve B UTiural/cley oisdotient antipaidriaintrgbend cBitdrganictie kMeditalival Chemistry
Letters, 14 (GO04) JHAAORB A eheabienies & el Beryaives asipheaysaandishenyloxali
acid diamide and diphenylsulfuric acid diamide and their useﬁa,\s medicaments..PCT Int. Aéoagl. (2002)

WO 02/07088 POSRAs s F R XHHRLE S ASOuRH L St ShRPRS BT LEROrBY ATl S B St of
Plasmodiunwfateiparwmdiou ttwepdnaitiotht) pfetonmeaelyn kivese sonigsolihddaraeishelatiityend clear
completely the parasites rom sitcilptingblaodohipiactesaeimalimadalsaedytais, wassaitributed to the
poor physico-chemical and pharmacokinetic properties. Unexpectedly we found a new class of
compounds RAFPIFRS 6 S EE 8 PBBBH distribution, metabolism, and excretion ("ADME") properties as
well as better physico-chemical characteristics, which still displayed high antiparasite and antimalaria
activity most likely with a new mechanism of action. SUMMARY In a first aspect, there is provided a
compound of the formula (I) or a physiolo%%ﬂ%gﬁgﬁgme salt thereof, R1R2 Ra-N09 /R3 Il Rb_N\R4
HH whereinNR



formula (I) 12, is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR', C(O)R’,
CONHR' or -CO2R'; Rb and Re' independently are alkyl, alkoxy, hydroxyl, hydroxyallcyl, alkoxyalkyl,
aminoalkyl, allcylaminoallcyl, haloallcyl, cycloallcyl, aryl and heteroaryl, heterocyclyl or -CO2R'; OT Rb
forms together with 12" a 3-, 4-, 5-, 6- or 7-membered saturated, partially unsaturated or entirely
unsaturated heterocyclic ring selected from the group consisting of cycloalkyl, aryl, heterocycloallcyl
and heteroan whichoplionallias Bk, R ahAsPSiiueals Risharaeharnsvalycppiopiate, to R
taken toge‘(?] can form a group =0; this heterocyclic group is referap‘ly sel?ct%d frthn%iEhﬁ group
consisting wEipiperieidyidpBiilny chrdrierme I BIBIREHYE SFEBIIAT T thiomorp (')ﬁ(]ﬁ, pip
eridin-4-ong;hisyhe SWB1SIQXRHEL MSUPBDINSL, I1IORZimiSiasnes o yliroinaizepainyt Rrieiéiseidently
represents hydrogen, -CO2R", -CONHR", s:CR"Q, - )5 " isNRefe Qdialpglicyl, -NO2,
-NR"-soz-Ha?S%‘i%/w,"—’N f.8 fﬁk}?#,\‘ %85-?%&&? cg%%?n%%m%% cycloalkyl, ?%o,
aminoalkylgatieylathin e ey, tﬁ@ﬂ%ﬂ?saﬁ%?ﬁﬁ%,tmaﬁk§mﬁﬁ9§%§eaéﬁfafﬁ%o;%Iggen,
haloalkyl, haloalkoxw:aryk hadaaeyl.inakaaniatior, atylpsi hésenicydlgk of hearbaeyt R inlependently
represents hydrogen, -(CH2)mR', - RL.-C Ve -CRIQ, - ' - o@charlpalkyl, -NO2,
-NR'-SOZ-H&%&H’&%’/I?‘EN%?Qéé -"é?@%\el5@“@%%&&%’%&Eérﬁtge’r}r{é%gﬁ?ifg%-%, -S02-aryl, -502-
heteroaryl, gNiR!- diE@ealell aiRIAEEL AFE KA. ReRN 8243 - RELTBANERYS, SONAHKY amino,
amide, cyclgalkyl; aminealkyalllaninesatsoxygallexyatkey shyddosorhss Bkip alid/itfiezhgatoxyalkyl,
hydroxyalkylamino, halogen, haloalkyl, haloalkoxy, aryl, arylalkyl or heteroaryl; where chemically
appropriaté‘:a’dﬁf‘éj ﬁ"“ﬂ%%?’f%@%‘fher can form a group =0; wherein R." groups are as defined above and

may be selected independently from each other: Rl and R2.ingde rgseni-Ryaregen,
(CH2),,, RV BRI ?@bmﬁtﬁ%%ei%ﬁ %6%%5%@%@&@62@%%&%@ R'—SOZk}%/al%glkyl,

NR'-S02-allyhiNRWSBR@eyl N RcSomenstaf oar medishes| § redgpaleni. oD hBIErEaR T
-NR'-CO-alkyl, -NRiZGOhetetganyl paCoR:iRAR, Had nakuasmino, dpiseseyorikyl

aminoalkyl, alkylamino, alkoxy, hydroxyl, -SE-I. alkylthi alkyl.hydraxyalkylamine ihalogen,
haloalkyl, h%‘iB%f?k‘B)‘i?ﬁs%lRﬁ%?ytlacl%y of %Pé?%é*&%ﬂ'&%‘ﬁ%%%ps are as defined above and may be

selected independenthjbiianosactviotddheiniics; 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12; wherein if Xis CR5,
then R3 forms together with 17.4 an unsaturated or saturated cyclic group selected from tt?g-:- group
consisting ofeybloaiys aity hetarooyelyiac At RSATFVIRERTOTONARS Hels 671 "2 or°3 Stbstituents
R", and whesginif X is-hattoia sioubiadanad s Rl alesentaRissHfQidchakogor s Galkyl; or
wherein i Xgalglr:ggn?p & Medicinal Chemistry Letters, 14 (2004), 1979-1982; Aschenbrenner A., ef al;
Derivatives of diphenylurea, diphenyloxalic acid diamide and diphenylsulfuric acid diamide and
their use as medicaments. PCT Int. Appl. (2002) WO 02/070467). Several of these compounds
were able 1o kill a chloroquine-resistant strain of Plasmodium falciparum, cultured in vitro.
Unfortunately, these compounds tack the ability to ciear completely the parasites from circulating
blood of infected animal models and this was attributed to the poor physico-chemical and
pharmacokinetic properties. Unexpectedly we found a new class of compounds with improved
absorption, distribution, metabolism, and excretion ("ADME"} properties as well as beter
physico-chemical characteristics, which still displayed high antiparasite and antimalaria activity

most likely with a new mechanism of action.



R3is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or -CO2R’; R4is hydrogen,
hydroxyalkyt, haloalkyl, aminoalkyl, alkoxy, cyanoalkyl, amino, alkyl, arylalkyl or a partially or entirely
unsaturated or saturated cyclic group selected from the group consisting of cycloalkyl, aryl, arylalkyl,
heterocyclyl, hBdNAkYI and heteroaryl which is optionally substituted with R" as defined herein; or
wherein if Xis N, then R3 forms together with R4 a 3-, 4-, 5-, 6- or 7-membered saturated or partially
unsaturated oilreafirsty.smsatinated pretededyclicniryednsistirigrofudycldalkyl, aryl, heterocyclyl,
heterocycloaryl and heteroaryl which optionally has 0, 1, 2 or 3 substituents R" In a second aspect,
there is provided a phaimagkwichizscatpasitprblesmiptisingia compound as defined above and a
pharmaceutically acceptable carri%or diluentzIn a third aspect, there is provided the use of a
compound as defined ghaye | manyfactupe~af & megicament for treating or preventing or
ameliorating a disease or cynditior} DE AIL EKIPTION The present invention relates to
compounds of the formgda{l): R617 Cé‘/E#@OlO/OOOS% formula. () or a physiologically
acceptable salt % m/atiqumereof, Wheréin reis hydrogen, alkyl, allsexyta ydroxyl, hydroxyalkyl,
alkoxyalkyl, -OCOR’, -C(0)R', -CONHR' or -CO2R’; \

R® is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR’,

C(O)R’, CONHR’ or -COzR’;

R® and R® independently are alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl,

aminoalkyl, alkylaminoalkyl, haloalkyl, cycloalkyi, aryl and heteroaryl,
heterocyelyl or -CO2ZR’;

or

R® forms together with R® a 3-, 4-, 5- , 6- or 7-membered saturated, partially
unsaturated or entirely unsaturated heterocyclic ring selected from the group
consisting of cycloalicyl, aryl, heterocycloalkyl and heteroaryl which optionally
has 0, 1, 2 or 3 substituents R**, where chemically appropriate, two R™* taken
together can form a group =0; this heterocyclic group is prefcrébly selected
from the group consisting of piperidinyl, piprazinyl, morpholinyl, pyrrolidinyl,
thiazolidinyl, thiomorpholinyl, piperidin-4-one-1-vl,
3,S-dioxo-thio-morpholinyl, piperazin-3-one-1-yl, or azepanyl

R’ independently represents hydrogen, -COR™, -CONHR, -CRQ,
-SO.N(R™)s, -SONHR™’, -NR-CO-haloalkyl, -NO, -NR’’-SO-haloalkyl,
-NR’’-S0,-alkyl, ~-SOs-alkyl, -NR’-CO-alkyl, -CN, alkyl, cycloalkyl, amino,
éminoaﬂ(yl, alkylamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl,
hvdroxyalkylamino, balogen, haloalkyl, haloalkoxy, aryl, haloaryl,
haloarylalkyl, arylalkyl, heterocyclyl or heteroaryl;

R  independently represents hydrogen, -(CH2)mR’, -CO.R’, ~CON(R}, -CR’O,
-SO,N(R');, -NR’-CO-haloalicyl, -NO,, -NR’-SOr-haloalkyl, -NR’-SOp-
alkyl, -NR’-8Os-aryl, -NR’-SOp-heteroaryl, -SOp-alkyl, -SOj-aryl, -SOp-
heteroaryl, -NR’-
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Rb and Re independently are alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
alkylaminoalkyl, haloalkyl, cycloalkyl, aryl and heteroaryl, heterocyclyl or -CO2R'; or Rb forms together
with Re a 3-, 4-, 5-, 6- or 7-membered saturated, partially unsaturated or entirely unsaturated
heterocyclic ring selected from the group consisting of cycloalkyl, aryl, heterocycloalkyl and heteroaryl
which optionally has 0, I, 2 or 3 substituents R", where chemically appropriate, two R" taken together
can form a group =0; this heterocyclic group is preferably selected from the Soup 5?”51 tilng of
piperidinyl, piperazinyl,cr‘ﬁ@?bﬂolhﬁ/%’pﬁ/?“‘réﬁﬂinyﬁptﬁﬁg“ FEATthioBrSHOMER, hiperidirA2one-1-yl,

S, S-dioxo-thio-motpholipy o pipsdazine B0 inyhoalkaz epatwhiRtindepondéntziephedantd. hydrogen,
-CO2R", -CONHR", -CR"0, :SQ2N(R")2. - " sNR-CO-h iz -MRnaih@2:haloalkyl,
'NR"-S02-alkyl, -S02-a yl?‘-‘ﬂf@*‘-‘t%f-%)ﬁ%’%gf%i’”' %f%yyﬁéﬁ@?: gﬁ%%%{’;#r%éﬁkmﬁgai&%ymino, alkoxy,
-OH, -SH, alkylthio, hy@rﬁxymu@yryhvdhe&y&w;w?ﬁﬁ‘o?fﬁa8@%?%@&%1fﬁ%l%ailfégﬁ?/}%g&}hﬂhaloaryl,

haloarylalkyl, arylalkyl, hgteracy ehhp=ngiereany R Risupndepantidndy dyceogemaGHakRed-002R,
-CON(R"2, -CR'0, 'SOZ’EQRI%%é'tI\I%'COéc aclj%c’la}?lrkyl, -NO2, -NR'-S02-haloalkyl, -NR'-S02-alkyl,
-NR'-S02-aryl, -NWS02 Reteroan, 8855 yl, -502-aryl, -S02-heteroaryl, -NR'-CO-alkyl,
-NR"-CO-aryl, -NR‘-@@-ﬁét@r@awﬂmﬁRt@@sN’éﬂlwfo%N,@Hyh%hm%?zg%it@%%%allé% Sminoalkyl,
alkylamino, alkoxy, alkogyad Dy drQrylCekhl adiylthisiday drairy akyh bty aikylddinditialogen,

haloalkyl, haloalkoxy, a%oa%s!z?‘%é °5@%%8@M&V@{g‘rﬁ{,}eé‘%@a@ﬁg’%%ﬁEQE@E@%R@P%“G

chemically appropriate n togethet can oup =0; wherein R' groups are as defined

above and may be selettRuGadeisshdeRit Gromiehth-Ghdeireans RB ntRspehdentl-btbsent

hydrogen, -(CH2).R', 'QQ}%B:’ M,(%})aoaﬁﬁoﬂminoalkyl, alkylamino, alkoxy, hydroxyl, -SH,
-SO2N(121)2,-NR'-CO-haloalkyl,NO2,-NR'-S02-halgalkyl.NR'-S02-alkvl, -NR's 7 , z:NR' -S
02-hetero ary 1, -SOZ-aarWIi,t%OEY ‘fi’/’f?’ al ZI%Hdzé ¢ %al“'é/aﬁjEﬁﬁ‘%&%ﬁ%%ﬁghﬁ%ﬁ% ’ aNB
-NR'-CO-heteroaryl, -NRy@B:N (R')Bet=OnryapEraiifio gervitere e ol athme AR makyiamino,
alkoxy, hydroxyl, -SH, alkylthiq, hyseRyalikybriydroxyadkylamino, halogen, haloalkyl, haloalkoxy, aryl,
arylalkyl or heteroaryl whergin R’ %rgwaé %[e sqiefiqg_d above and may be selected independently
from each other; filis 1, 5,187%?,’ g’, , 1,8 l : if,“or 12; wherein if Xis CR5, then 123 forms together
with R4 an unsatwiateth@ saturated cyclic group selected from the group consisting of cycloalkyl, aryl,
heterocyclyl and heteroarykwhich optionally has 0, 1, 2 or 3 substituents R", and wherein if X is part of

A SR P K b 35
group comsisting of cycloalkyl, aryl, heterocyclyl and heteroary! which optionally
has 0, 1, 2 or 3 substituents R”’, and wherein if X is part of a doubte bond, R is
absent;

R® s H, OH, halogen, C-Cq-alkyl;

or wherein if

X is N, then

R® . is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyi, atkoxyalkyl, or -CO.R’;

Rf is hydrogen, hydroxyalkyl, haloalkyl, aminoalkyl, alkoxy, cyancalkyl, amine,
alkyl, aryialkyl or a partially or entirely unsaturated or saturated cyclic group
selected from the group consisting of cycloalkyl, aryl, arylalkyl, heterocyclyl,
haloaryialkyl and heteroaryl which is optionally substituted with R’ as defined
herein;

or wherein if

X is N, then
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R4is hydrogen, hydroxyalkyl, haloalkyl, aminoalkyl, alkoxy, cyanoalkyl, amino, alkyl, arylalkyl or a
partially or entirely unsaturated or saturated cyclic group selected from the group consisting of
cycloalkyl, aryl, arylalkyl, heterocyclyl, haloarylalkyl and heteroaryl which is optionally substituted with
R" as defined herein; or wherein if Xis N, then WO 2010/086177PC1/EP2010/000546 OTRI forms
together with R4 a 3-, 4-, 5-, 6- or 7-membered saturated or partially unsaturated or entirely
unsaturated heterocyclic ringconsisting of cycloalkyl, aryl, heterocyclyl, heterocycloaryl and heteroaryl
which optionally has9:dsether JiguRStitgents R i anpihempretarsesambodpnent)thasaresendt
invention relates to a compoynd of formula (I) or a siologically acceptable salt gll%e[ivativ thereof,
where Ra is hydrogeH, aﬁﬂ%ﬁe ké%?%?&;}%e%%%%%lﬁ Ikoé%ﬁﬁt/@%r 9%6%’?&% Yand ]Pég are
hydrogen; Rb and ft 4eiatepentenityracealiayl alkoXysthydrgkyl; Hiid roxyatiilly dlkoxydlkyl, eydloalkyl,
aryl and heteroaryl, h%éer.?c cloglkyl or -CO2R'; orRb forms together with Re a 3-, 4-, 5-, 6- or
7-membered saturated o Barﬁfal y or entirely unsaturated heterocyclic ring which optionally has 0, 1,2
or 3 substituents R"; R'is independently hydrogen, hydroxyalkyl, haloalkyl, aminoalkyl, alkoxy,
cyanoalkyl, amino, alkyl or an unsaturated.or saturate lic,qr t group consisting
of cycloalkyl, Zlﬂrlyit 21?168 e%glgggfﬁeﬁﬁ.llﬁ&’é%‘g% e%ﬁ%a?%%gggsxé%ét%%g ooggle?i\s%(%gfg%[)glﬁ ,%OOZR',
-CON(R)2, -CR®p80& ki B finehl RicCOahd foplikyhapeatial YRS pRablgleriikyt, onNRugh2-alkyl,
-NR'-S02-aryl, -NR'-S02- heteroaryl, -S02-alkyl, -S02-aryl, -S02-heteroaryl, -NR'-CO-alkyl,
-NR'-CO-aryl, -NR'-CO-heteroaryl, -NR'-00-N(R")2, -CN, alkyl, amino, amide, cycloalkyl, aminoalkyl,
alkylamino, alkoxy, hydroxyl, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl,

haloalkoxy, aryl, aivialkyhesheteraaniwhermehemically appragriatesiwa Rodakendegether can form
a group =0; wherein R' groups are as defined ahove and may be selected lndepéandentl¥ from each

other; s I, Panufgeergola gedicpmepd fo5 esting, o BRG VPRI ATRHGFatns 2 disease 0
condition.

DETAILED DESCRIPTION

The present invention relates to compounds of the formula (I):
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WO 2010/086177PCT/EP2010/000546 R3 forms together with R4 an unsaturated or saturated cyclic

group selected from the group consisting of cycloalkyl, aryl, heterocycl(()jl;aé%bﬁl’ oaryl which
optionally has%[,) 1‘31%3?1%substituents R", and wherein if X is part of a ouyéggg}&ﬁ%% is absent; or

wherein if Xis N, then R3is independently hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl,
or -CO2R"; is independently hydroxyalkyl, haloallcyl, aminoalkyl, alkoxy, cyanoalkyl, amino, alkyl,
arylalkyl or a partially or entirely unsaturated or saturated cyclic group selected from the group
consisting of cxcloalk aryl, heFi cygloalkyl and heteroaryl which is optionally substituted with R" as

defined hel%ﬁin,\ 54 13, OFQ hal gennaL4 dlkyl; orR3 forms together with R4 a 3-, 4-, 5-, 6- or
7-membererg)_s u r,é]e.rh} e tire#y unsaturated heterocyclic ring which optionally has 0, 1, 2
or3 substituent\ﬁcR" as d%finetei herein; Preterably, R3f§ Ha @: alkylaryl, R = H, and Rb forms

W

together with 12" a 6-membered saturated heterocycllcrﬁlng ich optionally has 0, 1,2 or 3

substituents R". More preferabl RF =H, R4 = tge I!, H Itted with aminosulfonyl, Ra = H, and Rb
forms togefﬁearp \R’Xﬁ’ﬁoﬁo %agll%aecr%egtﬁ?/ ?éﬂb%ftitﬁ?é’é W?tﬁy?l?gdty . In‘another preferred embodiment, the

present invention relates to a compund ffg) EXOH uti CCH le salt or
gIon &, &m%gﬁ%m A e (R adie RiamacaLieriecceptR

solvate thereof, wherein drogen, a oxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR',
-C(0)R', -CONHRCENIBO 2R R} and le independently are alkyl, alkoxy, hydroxyl, hydroxyalkyl,

alkoxyalkyl, gminoaclll_(yl, alkylaminoalkyl, haloalkyl, cycloalkyl, aryl and heteroaryl, heterokc clyi or
-CO2R; R'Fﬁd@ﬁbﬁd&ﬁpﬁf@ﬁ?@&éﬁﬁsﬂﬂméﬂ@ﬁ?»éﬁﬁéVF-@@Nﬂﬁé*‘}’lcﬁ‘%ffi%‘@ REEPI8 RS O2NHR",
-NR"-CO-haloalkylky i@ 2eaR WS8R loalloylicyl\ Y SPhalkephryl, heterocyclyl or -CO2R’;

or

R® forms together with R® a 3-, 4-, 5-, 6- or 7-membered saturated, partially unsaturated or
entirely unsaturated heterocyclic ring selected from the group consisting of cycloalkyl,
aryl, heterocycloalkyl and heteroaryl which optionally has 0, 1, 2 or 3 substituents R,
where chemically appropriate, two R’ taken together can form a group =O; this
heterocyclic group is preferably selected from the group consisting of piperidinyl,
piperazinyl, morpholinyl, pyrrolidinyl, thiazolidinyl, thiomorpholinyl,

piperidin-4-one-1-yl, §,S-dioxo-thio-morpholinyl, piperazin-3-one-1-yl, or azepanyl

R’ independently represents hydrogen, -CO;R”, -CONHR”, -CR”O, SSON{R ),
-SO,NHR™, -NR”’-CO-haloalkyl, -NO,, -NR’-80;-haloalkyl, -NR”-80;-alkyl,
-SOz-alkyl, -NR”-CQ-alkyl, -CN, alkyl, cycloalkyl, amino, aminoalkyl, alkylamino,
alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl,
haioalkoxy, aryl, haloaryl, haloarylalkyl, aryialkyl, heterocycly! or heteroaryl;

R is independently hydrogen, -(CHz)xR’, -CO:R’, -CON(R'),, -CR’O, -S8O;NR’), -
NR’-CO-haloalkyl, -NQ,, -NR’-80,-haloalkyl, -NR’-80;-alkyl, -NR’-80-aryl, -NR’-
SO,-heteroaryl, -SO;-alkyl, -SOp-aryl, -8O;-heteroaryl, -NR’-CO-alkyl, -NR’-CG-aryl,
-NR'-COQ-heteroaryl, -NR’-CO-N{R);, -CN, alkyl, amino, amide, cycloalkyl, aminoalkyl,
alkylamino, alkoxy, alkoxyalky, hydroxyl, -SH, alkylthio, hydroxyalkyl,
hydroxyalkylamine, halogen, haloalkyl, haloalkoxy, aryl, arylalkyl or heteroaryl; where
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WO 2010/086177PCT/EP2010/000546 -502-alkyl, -NR"-CO-alkyl, -CN, alkyl, cycloalkyl, amino,
aminoalkyl, aglgllamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydro%%lgjza(%;&% 4ha\Iogen,
haloalkyl, hal ﬂ(%)ﬁﬂy‘}/,“%"fw haloaryl, haloarylalkyl, arylalkyl, heterocyclyl of Heteroary?; Ris
independently hydrogen, -(CH2),"R’, -CO2R’, -CON(R")2, -CR'0, -SO2N(R52, -NR'- CO-haloalkyl,
-NO2, -NR'-S02-haloalkyl, -NR'-S02-alkyl, -NR'-S02-aryl, -NR'-S02- heteroaryl, -S02-alkyl, -S02-aryl,
-S02-heteroaryl, -NR'-CO-alkyl, -NR'-CO-aryl, -NR'-CO-heteroaryl, -NR'CO-N(R")2, -CN, alkyl, amino,
amide, cycloalkylktemiceiy kypragkigtarinoR Allaxy tedrbsy eikyohydresepp =Sk wamyitio, ggaroxyalkyl,

hydroxyalkylaming, hakgieds dialealky ipiaalkens Hadadakykas Beietersyl; where chemically

appropriate, two R" taken together can form a group =0; wherein R’ groups are as defined above and
may be selgetedngepgiy antwgmgﬁ?&@r@tma@k@nd(&%m@p&f@m'y-m%t&@u@pgen,
-(CH2),"R', -CO2R', -CON(R"2, -CR.0, , ,
_SO2N(R')2,-NR-EQ5M & dalkyr N LKkl naiddfi NS o3aigipalkik . sohan - #kvh
-NR'-S02-heteroak’-S02aaikyl, -SB2S0yhe®02:Heter8yrIkNR-CE8 atkyl; -NFROzOrgrgaryl,

Koy, Yoy, o BT, Do Al I Oya i Nalagon, oGk Aolealoxy. ar
alkoxy, roxyl, -SH, alkylthio, roxyalkyl, oxyalkylaming, halagen, halo alkoxy, aryl,
arylalsliyl Zr hetﬁr&ﬁ@ﬁm@@ﬁa ﬁ’%‘?%‘l‘fﬁg ﬁvg"ggl}éyérfir% I%\%b“\?e 3%8’%;@ 6 & eﬁe’ggg%ﬁe@ghdezﬂy f)r/om
each other; ishidRxBaikyl5 hedrpx Ballyld0ink, drib2ewHetedkif.XivlCH®xmaniorndabyetier with R4
an unsaturated of, safrategdheyliRIrguBpseiRcied dram e drakp sensisinecRiicyelpaitrhtaryl,

heterocyclyl and heteroaryl which optionally has 0, 1, 2 or 3 substituents R", and wherein if X is part of
a double bond, REI §5eHfeR5is H, OH, halogen, C1-C4-alkyl; or wherein if Xis N, then WO
2010/086177PCT/EP2010/Q0 54? R3i h}/dro%en, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or
-CO2R'; R4TS hyd’lsobén?’rﬁ]ar xg"/’a k§’/1,E a}oaﬁ’ﬁyl,’aminoalkyl, alkoxy, cyanoalkyl, amino, alkyl, arylalkyl
or a partially or entirely unsaturated or saturated cyclic group selected from the group consisting of
cycloalkyl, eréfhl/{alkyl, heterocyclyl, haloarylalkyl and heteroaryl which is optionally substituted with
R" as defined herein; or wherein if Xis N, then orR3 forms together with R4 a 3-, 4-, 5-, 6- or

is CR7 then —
7-membered satufated of partially unsaturated

R® forms together with R® an unsaturated or saturated cyclic group selected from the group
consisting of cycloalkyl, aryl, heterocyclyl and heteroaryl which optionally has 0, 1, 2 or

3 substituents R>*, and wherein if X is part of a double bond, R*is absent;
R® s H, OH, halogen, C;-Cy-alkyl;
or wherein if
X is N, then
R’ _ is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or -CO:R’;

R is hydrogen, hydroxyalkyl, haloalkyl, aminoalkyl, alkoxy, cyanoatkyl, amine, alkyl,
arylalkyl or a partially or entirely unsaturated or saturated cyclic group selected from the
group consisting of cycloalkyl, aryl, arylalkyl, heterocyclyl, haloarylalkyl and heteroaryl

which is optionally substituted with R’ as defined herein;

or wherein if

X is N, then



or entirely unsaturated heterocyclic ringconsisting of cycloalkyl, aryl, heterocyclyl, heterocycloaryl and
heteroaryl which optionally has 0, 1,2 or 3 substituents R" In another prle]EerfE%dG%%?@giénent, the
present inventtGP 48880 a compound of formula (I) and the pharmaceu%ca y accéptable salt or
solvate thereof, wherein Rais hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR',
-C(O)R', -CONHR' or -CO2R'; Rbforms together with 12" a 3-, 4-, 5- , 6- or 7-membered saturated,
partially unsaturated or entirely unsaturated heterocyclic ring selected from the group consisting of
cycloalkyl, @ryl, téeonyetetieyMatioRh etdrdaryt\GhReH gz sAag ad orpaiis s umstiigats R, where
Cthmics:|y&F;@ﬁ@@ik?t%nwgrﬁédt%a&&@gﬁmaﬁ%an T sgroup eﬁhldhiisynetesﬁ,c?r@delr@s&umlisd |
preferably selected from t roup consisting of.piperidinyl, piperazi rphol inyl, pyrrol id inyl,
thiazol id it Eﬂ%‘ﬁn{)@%ﬂ%’lﬁ%y?rﬁlapg:rfé%'r?h?gﬁ%l-aﬁ)ﬁ?ssaédilﬁ(g-%ﬁ%-i%ﬁrtgﬁl inyl, piperazin-3-one- | -yl,
or azepanyl R'independently represents hydrogen, -CO2R", -CONHR", -CR"0, -SO2N(R")2,
-SO2NHR", -NR-CO-haloalkyl. - -NR"-S02+ -NR"-S02- -202- -NR"-CO-alkyl,
-CN, alkyl, rgy%]gg < f%%?%%liﬁﬁlﬁ\lgﬁkytﬁ%@%@rﬁﬂ%@%ﬁ%ﬁ%ﬁ@k@ﬁ%ﬂfﬁ&%ky|,
hydroxyalkphapifinsiaHictaerirRifoalk gt JrElGHH SRS eayY Fsloary, haloarylalkyl, arylalkyl, heterocyclyl
or heteroaryl; WO 2010/086177PCT/EP2010/000546 R."independently hydrogen, -(CH2)nal, -CO2R',
-CON(R')zR@dﬁw@@oz?llfﬁa')@B@WJ@@XBMIB%’W?‘W@‘}QWQ@@%H%/‘Pd kyl,-NR'-S02-aryl,
-NW-S02- heteroaryl, -S02-alkyl, -S02-aryl, -S02-heteroaryl, -NR'-CO-alkyl, -NR'-CO-heteroaryl,
-NR'-CO-N(R"2, -CN, alkyl, amino, amide, cycloalkyl, aminoalkyl,

alkylamino, IﬁBiﬁa%&%ﬂ%ﬂiydroxyl,-SH,aIkyIthio,hydroxyaIkyI, hydroxyalkylamino, halogen,

gglien together

haloalkyl, haloalkoxy, aryl, arylalkyl or heteroaryl: where chemically ropriate, twq,R"
can form a%r&%f{;d?%ﬁ@rde%%ﬁ&bzr%%ﬁg %}lggxgs a’gf?nxgld AbOVE zé\(frf%1 ’%?%? & syglhaC ?t(lao q|kn;|l§’epbéndently

from each etdéctRierhdReongledntentiPeBpresents hydrogen, -(CH2).R', -CO2R', -CON(W)2,
-CR'0, -SO2N(R')2,-NR'-CO-haloalkyl, NO2,-NR'-S02-haloalkyl,NR' -S02-alkyl, -NR'-S02-aryl,
-NW-S02-haterodty for@o mediogr, vSbR ok, 80P, fewroargnbg seimeikyr pRRale o grjrely

-NW-CO-hgtaramidd ioesRiNR)¥n itk bptadiily agino, amideusyeleatkyl;> aminoalkyl, alkylamino,
alkoxy, hydroxyl, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkoxy, aryl,

arylalkyl ormeterqam.hwﬁaﬁa%ﬂﬁﬁ)gfgg@§ ayaragyseiinediafiove a«n@mi&ylbam&l&p@dd&sﬂa&endently
from each ‘Qgﬁ%&, alkylsoal’ar% 'u%éaﬁﬂr%ieg’OZ'sgt’u?a.’tél'do ¢y]<';il‘1b ogl;“ojl'xiza;s‘é’l@&é@@ra{mﬁe%‘??tp&qmﬁ"g of

cycloalkyl, aryl and heteroaryl;

R independently represents hydrogen, -(CHz)uR’, -CO2R’, -CON(R’),, -CR’0, -SO;N(R’)z,
-NR’-CO-haloalkyl, -NO;, -NR’-S0;-haioalkyl, -NR’-S0;-alkyl, -NR’-80;-aryl, -NR’-50.-
heteroaryl, -SO;-alkyl, -SOz-aryl, -802-heteroaryl, -NR’-CO-alkyi, -NR’-CO-aryl,
-NR’-CO-heteroaryl, -NR’-CO-N(R’);, -CN, alkyl, amino, amide, cycloalkyl, aminoalkyl,
alkylamino, alkoxy, hydroxyl, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen,
haloalkyl, haloalkoxy, aryl, arylalkyl or heteroaryl; where chemically appropriate, two R*’ taken
together can form a group =0; wherein R’ groups are as defined above and may be selected

independently from each other;
m is1,2,3,4,56,7,8,9,10,11, or 12;
wherein if

X is CR, then



R.3 forms together with R4 an unsaturated or saturated cyclic group selected from the group
consisting of ¢ k I, heterocyclyl and heteroaryl which optionally 0,1, 2 or 3 substituents
R", and Where‘i}(rﬁ%i%(hl%6 %gﬁlof a double bond, R5 is absent; is H, OH¥#§I§%23H],fDéq§84-alkyl; or
wherein if Xis N, then R3is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or -002W; WO
2010/086177PCT/EP2010/000546 R4is hydrogen, hydroxyalkyl, haloalkyl, aminoalkyl, alkoxy,
-cyanoalkyl, amino, alkyl, arylalkyl or a partially or entirely unsaturated or saturated cyclic group
selected frof fhengroaghes meibtiRg BF Byeinmied airsatuErpdIRYA iheroraCsRptet iomnisIPed
heteroary! whishiisgaptigortysubstilwaewiti Rk Asfefinedheronicpopduwtainitsds Nathen 123

forms together with R4,a 3-, 4-, 5-, 62.0r. 7-member aturated or partially unsaturated or entirely
unsaturated %5%?%%38/0 ic ?Prﬁigwggﬁgfsltfirggls a‘cy?: ggﬁ%ei?%Tg%té%é@gﬁyl, heterocycloaryl and heteroaryl

which optiona\l% has 9 I, 2 or 3 substituents R" In another preferred embodiment, the present invention
of eren | .
relates to a compound of formula (I) and the pharmaceutically acceptable salt or solvate thereof,
wherein 124js hycllsr an or alkyl; Rb and 114 independently are alkyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, aIkyIamlrioaﬁnkyI, or -CO2R’; R'independently represents hydrogen, -CO2R", -SO2N(R")2, .
-SO2NHR", -CN, alkyl, cycloalkyl I hetg[ ycIM(I or hgtgrg ryl;hR"ing qd% M@Q gsg‘nt
hydrogen, - OZNI(SR’;{E{{a P%I’S%é% ! Ik?)li amirio, a i/laam?n%’, a 5x&3ﬂky?{ ' r%a?(%l hyﬂétrog,(yafk’yl, halogen,
wherein R' f6laBs are as defined above and may be selected independently from each other; Rl and

R2 independgntly_ represent hydrogen, alggl, amino, hydrox}él‘;hhalogen, or haloalkyl, wherein R' groups
are as defined abisvedsprenéraly hydervetisd.iftiepkraaninpstorn gkerotperotlindrame. alkvh

arylalkyl or a partially or entirely unsaturated or saturated cyclic group selected from the group
consisting of cycloalkyl, aryl, heterocycloalkyl and heteroaryl which is optionally substituted

with R"* as defined herein;
R’ is H, OH, halogen, C1-4 alkyl;

or R’ forms together with R* a 3-, 4-, 5-, 6- or 7-membered saturated or partially or entirely

unsaturated heterocyclic ring which optionally has 0, 1, 2 or 3 substituents R*’ as defined herein;

Preferably, R® = H, R* = alkylaryl, R® = H, and R® forms together with R® a 6-membered

saturated heterocyclic ring which optionally has 0, 1, 2 or 3 substituents R"’.

More preferably R® = H, R* = benzyl, substituted with aminosulfonyl, R* = H, and R® forms
together with R® a piperazinyl, substituted with n-butyl.

In another preferred embodiment, the present invention relates to a compound of formula (I) and

the pharmaceutically acceptable salt or solvate thereof,

wherein

R® is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR’, -C(O)R’,
-CONHR’ or -CO:R”;

R® and R® independently are alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
alkylaminoalkyl, haloalkyl, cycloalkyl, aryl and heteroaryl, heterocycly! or -CO;R’;

R’ independently represents hydrogen, -CO,R”, -CONHR™’, -CR”0, -SO:N(R),,
-SO,NHR’*, -NR"-CO-haloalkyl, -NO,, -NR"-80;-haloalkyl, -NR’’-50;-alkyl,
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Xis CR5, then WO 2010/086177PCT/EP2010/000546 R3 forms together with R4 an unsaturated or

saturated cyclicgrmln.sglected from the group consisting of cycloalkyl, grylehateiReysly! and
heteroaryl which optionally has 0, 1,2 or 3 substituents R", and wherein if X is part of a double bond,

R5 is absent; is H, OH, halogen, CI-Ca-alkyl; or wherein if Xis N, then R3is hydrogen or alkyl; R4is
hydrogen, amino, alkyl, aryl, aryialkyl, heterocyclyl, haloarylalkyl and heteroaryl or wherein if Xis N,
then R3 forms together with R4 a 3-, 4-, 5-, 6- or 7-membered saturated or pa@%ié Ily unsaturated or

entirely unsaturat§92fi’é‘félroﬂ§gl’i’c(|:fﬂ'g"il§%s'|€ﬁng%?’;cfélﬁlﬁw,!’a?mmet%%%%m; H YRloaryi and
heteroaryl which sipignathHhas @, kjRybhid, stipBtityelis, Rivdrantdienmeféalegeunibadimdnt, the

present inventior elgleg 10,3 cRmaRint ekinkpua s AammacRisaly acceptable saltor

solvate thereof, wherein Ral hydrogen or alkyl;"Rb fornis togethér with Re a 3-, 4-, 5- , 6- or

7-memberqg,saturargg%%%%ﬁﬂiﬁé&qﬂrq@% mg{en_t'trggkynégﬁg@t%g leatesoaysligring selected from the

1S
group consisting of cy X , hetgrocycloalkyl and heteroaryl which optionally has 0, 1, 2 or 3
substituents R", WReteeaHamicy *aﬁﬁo‘ﬁﬂa’f@}W&h"%é%ﬂ&heﬂ%hsfg'ﬁw& g"%&%ﬁsgﬁ'; this
heterocyclic grougigdargferatiy-skidctesiCyangtheSiretpecangistiNRoO0ipdndinyNRoisérazimyl, morpho |
inyl pyrrol idiny. {aiazab il thiomasobliont-pinexdid: Qnesd. ik Seliout ihia-moiRhOliny |
plperazm-s-one-l)-i%/, or azepanyl R'indepen ently represents hydrogen, -CO2R", -SO2N(R")2,
-SO2NHR", -CN,3 kWWeloaﬁ%ﬂ’,‘%tryll, t%%&clypé?rﬂﬁférod%ﬂ’ wyithio,  hydroxyatkyl,
201.0/086177PQB&EBQWM&R&@@WHWW&&WWG@@éqy} B G2HRY2 MNO2, _aIkyI,
amino, alkylaming, gyt YAoK Rydigyallheh elagenn WaRSE-BY GheuRsre g fefined

cted inde

above and may be sele pendentl)é from each other;
are as defined above and may be selected independently from each other;

R' and R® independently represents hydrogen, -(CHz)mR’, -COR’, -CON(R’);, -CR’C,
-SON(R’Y,,  -NR’-CO-haloalkyl, NO;, -NR’-SO;-haloalkyl, NR’-8O;-alkyl,
-NR’-80,-aryl, -NR’-80,-heteroaryl, -SOp-alkyl, -SO:-aryl, -8O:-heteroaryl,
-NR’-CO-alkyl, -NR’-CO-aryl, -NR’-CO-heteroaryl, -NR’-CO-N(R’);, -CN, alkyl,
amino, amide, cycloalkyl, aminoalkyl, alkylamino, alkoxy, hydroxyl, -SH, alkylthio,
hydroxyalkyl, hydroxyalkylamine, halogen, haloalkyl, haloalkoxy, aryl, arylalkyl or
heteroarylwherein R’ groups are as defined above and may be selected independently

from each other;
m is1,2,3,4,5,6,7,8,9,10, I1, or 12;
wherein if
X is CR®, then

R’ forms together with R* an unsaturated or saturated cyclic group selected from the group
consisting of cycloalkyl, aryl, heterocycly! and heteroaryl which optionally has 0, 1, 2 or

3 substituents R”, and wherein if X is part of a double bond, R’is absent;
R’ is H, OH, halogen, C;-C;-alkyl;
or wherein if

X is N, then



Rl and R2 independently represent hydrogen, alkyl, amino, hydroxyl, halogen, or haloalkyl, wherein R’
groups are as defined abgve and may be selected independently from ther: rein if Xis CR5,
then R3 form&%gz{é]t (& With R4 an unsaturated or saturated cyclic grou%%é%éﬂfg%?é%éﬂ ?\réégrf% the group
consisting of cycloalkyl, aryl, heterocyclyl and heteroaryl which optionally has 0, 1, 2 or 3 substituents
R", and wherein if X is part of a double bond, R5 is absent; is H, OH, halogen, CI-C4-alkyl; or
wherein if Xi§ N, then R3is hydrogen or alkyl; R4is hydrogen, amino, alkyl, aryl, arylalkyl, heterocyclyl,
haloarylalk§ll and'hBi&Rsspyp {NF?EPéﬁa hy kel rfservalkppbrialishatnePaith R4 a 3-, 4-, 5-, 6- or
7-membered saturated or partially unsaturated or entirely unsaturated heterocyclic ring consisting of
cycloalkyl, Bryl, hétdy8eseeny, ararselxliodarang: f?é‘ﬂéWit‘f%mﬂ‘\IfEﬁyo;ftYﬁﬁ%kfyﬁa%?% 3lkyls
substituents R". Rrgiarally a Ratially, dRénsralkytatyirdR & sandtRicforingriagethereditiori 2hea
6-membered saturated heterocyglic ring whj ionall 2 it e
2010108617 7P CE LS R IBE A Clgor%%gyf’a% V. %e%g%%’, XR%QE °§|‘Iz‘]§?a?°9‘??§ ! @gﬁd@ﬁ%ﬁi“%ﬁg ether with
Re a piperidinyl, piierizmypnsbritstingd piRdlidaieiRsdAsieify|, thiomorpholinyl,
piperidin-4-one-1-yl, S,S-dioxo-thio-morpholinyl, piperazin-3-one-1-yl, or azepanyl, which optionally
has 0, 1, 2 ¥rd¥eBdfituents R". More preferably R3 = H, R4 = benzyl, substituted with aminosulfonyl,
R = H, and le forms together with R.” a piperazinyl, which optionally has 0, 1,2 or 3 substituents R". In
another pre"ferredsé‘hﬁé’aiment, the present invention relates to a compound of formula (1) and the
pharmaceutically gcceptable salt or sglvate thereof, wherein R3 = H, R4 = aryl, le = H, and le forms
together with Re B dormsngehss dith frate's AetsrSe eIl mP ifl RGBS PAR? albygngaryaids
substituentsrRéntReBfenakiyr B3 —Heeiddyctiarylnte = ddpgma R pfoungadigeiheryitheleracpipridinyl,
piperazinyl, MOrp f10alinayk RYLFOld IybutBiasrkiding o hiompsnhglinybapiRerid in-4-one- 1 -yl,
S,S-dioxo-thio-morpholinyl, piperazin-3-one-1-yl, or azepanyl, which optionally has 0, 1, 2 or 3
substituents R".

In another preferred embodiment, the present invention relates to a compound of formula (I} and

the pharmaceutically acceptable salt or solvate thereof,

wherein

R is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR’, -C(O)R’,
-CONHR’ or -CO-R’;

R® forms together with R a 3-, 4-, 5-, 6- or 7-membered saturated, partially unsaturated or
entirely unsaturated heterocyclic ring selected from the group consisting of cycloalkyl,
aryl, heterocycloalkyl and heteroaryl which optionally has 0, 1, 2 or 3 substituents R,
where chemically appropriate, two R’° taken together can form a group =O; this
heteracyclic group is preferably selected from the group consisting of piperidinyl,
piperazinyl, morpholinyl, pyrrolidinyl, thiazolidinyl, thiomorpholinyl,

piperidin-4-one-1-yl, §,S-dioxo-thio-morpholinyl, piperazin-3-one-1-yl, or azepanyi

R’ independently represents hydrogen, -COR”, -CONHR’, -CR”0O, -SO;NR’'),
-SO,NHR”, -NR’-CO-haloalkyl, -NO;, -NR"-80;-haloalky!, -NR-80;-alkyl,
-80;-alkyl, -NR**-CO-alkyl, -CN, alkyl, cycloalkyl, amino, aminoalkyl, alkylamino,
alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen, haloaikyl,
haloalkoxy, aryl, haloaryl, haloarylalkyl, arylalkyl, heterocyclyl or heteroaryl;

-8-



More preferably R3 = H, R4 = phenyl, substituted with aminosulfonyl, Ru = H, and Rb forms together
with le a pipe@éi%lmé{migp optionally has O, 1,2 or 3 substituents R". Apether.gmbadiment of the
invention is a pharmaceutical composition, comprising a compound according to formula (I) and a
pharmaceutically acceptable carrier or diluent. Another embodiment of the invention is a method of
treating or preventing or ameliorating a disease or condition in a subject comprising the administration
of a compound according to formula (1).. In a preferred embaodiment the disease or condition is
malaria. WA 20 10eagE eI IREE 0t ebbBs4E B P Rratert & @rimiddifer 1R dissase or
condition is malargesirpisedoy,a straisof-RaathgdiviviRfakipaikyh. ANRIFFOgrowh dekotés.an aromatic
group having fiv g?eitgztweﬁn Cé&%&ﬁto%z_ tgﬁh @@_@?eﬁj%m}itqw,wggﬁr rﬁg{e‘é@gﬁﬁuents R',
the ary

and may be fused t0 another aromafic,rln . the roup is"preferably a phenyl group, -0-051-14-R’,
1-naphthyl, 2-naphikyCa-hetperabeMi dr@Rithra kY stdreSi Gl eRthdtae g skl
6-membered hetgrogyelicgroupashich fentedns at Ieastone hesexoateiiylikie,0, Sydrddyaisbrein the
heteroatom N is optionally substityted with R', and/pr the heteroatom & is gPtignalypanded to =0 or
(=0)2;. This hetegyéyl}{c};’f?g %Fo%%‘%é%%%gfé’snég %@n’ot er aro?r,ﬁaln%:’rin)é?Fgr example,ythis group can be
selected from a tHisEiS2SIEPriRRESIC2 IO ThiaAERH QECRRSH)- B, 38R ZO: 380k B28PY -y,
isothiazol-5-yl, 0xage)-2Hie@¥orel 2 d/inoxazeldnd, inopaizalidfdmisadxanet:4-yl, isooxazol-5-yl,
1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 1,2,5-oxadiazol-3-yl, benzooxazol-2-yl, benzooxazol-4-yl,
benzooxazgl-5ayk brhzaisperRE0Y Srtreenzoisatazol-4GHDER Z0ISHRAZ OICBHH(R1)R, Sk adiazol-4-yl,
1,2,4-thiadiazol-3yl, %%ﬁ;thl&%@ﬁ%@_—g&lﬁg NazQl3-yl, iseRhiagRledivlig,  NR'-SO,-alkyl,

isothiazol-5-y|,benzozisg iazol ,benzoisothiazol-4-yl,benzoisothiazol-5-yl, 1,2 5-th|adia;ol-3-yl,
l-imidazolyl, 2-im s tPk-arg: 5-thiRIiSFSrEiE 0 mid S Byt Msen zomerasti-a-yb S hiRaRTE: 2-pyrrolyl,
3-pyrrolyl, 2-furanyr 3doranyl, 214Reay; dythieny;-2:qpydsda3pyiiyl,GopyRIV, 2-Pyraaidl3-pyranyl,
A-pyranyl, 2-pyrimidinyl, dsayrimidingl, o-RytHRUAnY  RYTI Y . RYUH-Sdrdaid-Sayl it Y1,
pyrid-6-yl, 3-pyridazinyl, 4-pyr|d)ézmy, 2-pyrazinyl, 1 -pyrazolyl, 3-pyrazolyl, 4-pyrazolyl,
1,2,3-triazol-4-yl, mdaxsalhvol iydipxyaicrlaming Rapeep, shales bl-@{ﬂ?‘ﬁ%&ﬁﬁ’%ﬁﬁ?—lﬁ%y Lor
1H-tetrazol-3vyl, teterzelylwaaktyR phense inylacachazbiphpheroxayiby|sikdelizimepghdablyl, 3-indolyl,
4-indolyl, 5-indo|cyflr ?n'e?gﬁ’% /-indolyl, 1-isoindolyl, 3-isoindolyl, 4visoindolyl, 5-isoindolyl, 6-isoindolyl,
7-isoindolyl, 2-in o(flny, 3-|n§o’linyl, 4-indolinyl, 5-indolinyl, 6-indolinyl, 7-indolinyl, benzo[b]furanyl,
benzofurazgne, bgnzothigfurazane gbenzgtriazel-I-yl, benzotriazol-4-yl, benzotriazol-5-yl,
benzotriazol-6-yl, benzotriazol-7°yl, Benzotriazine, benzo[b]thiophenyl, benzimidazolyl, benzothiazolyl,
quinazoliny|,.auingxazolinyl, cinnoline, quinolinyl, tetrahydroquinolinyl, isoquinolinyl,
tetrahydroisoquinolinyl, purine, phthalazine, pteridine, thiatetraazaindene, thiatriazaindene,
isothiazolopyrazineeRspydmidinyl, WO 20101(186177PCT/EP2010/000546
2,4-dimethoxy-6-pyrimidinyl,benzimidazol-2-yl,1H-benzimidazolyl,benzimidazol-4-yl, benzimidazol-5-yl,
benZin]id[ngj'?ﬁf’g%%%mqﬁaph??ﬂm @M%@@W&%ﬁ&!ﬁ'@ﬁi@'ﬁ@ﬁﬁd from the group
pyrazolo[5,1-c][1,2,4]triazing, isothjazolopyrimidine, pyrazolotriazine, pyrazolopyrimidine
imidazopyridazin&? 785%8%%%%‘?@,%’#&5%%‘3 5 |E%",g|lr%neit 5%aézéf?z%§r>:(é?tzﬁréaz@%ﬁazihez, or
triazolopyridine, tiaziteyraiie ptdaduispyifitinet of dddublobaiidy Girpaestalpyridin-3-y1 , 1 -furo
[2,3 -c]pyridin-4-yl, 1 -furo[2,3-c]pyridin-5-yl, 1 - furo[2,3-c]pyridin-3-yl, and triazolopyridazine group.
This heteroByclic grduprsaaleges ib<titalétlby one or more substituents R', wherein R' is as defined
above; a heterocyclyl or heterocycloalkyl group denotes a 3- to 8-membered heterocyclic non-aromatic
group whickrodirgingfat least one heteroatom selected from 0, N, and S, wherein the heterocyclyl
group may be fused to another non-aromatic ring and may be substituted by one or more substituents
R', wherein’R' is dsMéfigred above; the C3-C8-heterocyclyl residue may be selected from the group
consisting of -cyclo-C3H5, -cyclo-C4F17, -cyclo-05H9, -cyclo-051-111, -cycloC7F113, -cyclo-C8H15,
morpholineX-yl, pidersesag 2Hadrpiretineudyrot. Andydrsz mleeavsidy profi@el; pyrrolidino,
piperidinyl, piperidino, piperazinyl, piperazino, morpholinyl, morpholino, thiomorpholinyl,
thiomorpholino, tetrahydrofuranyl, tetrahydrothiofuranyl, tetrahydropyranyl, thiazolidinyl,
piperidin-4-one-1-yl, S,S-dioxo-thio-morpholinyl, piperazin-3-one-I -yl, azepanyl and pyranyl; a
heterocycloaryl group denotes a 5- or 6-memberedSheterocyclic non-aromatic group which contains at
least one heteroatom selected from O, N, and S, wherein the heterocyclyl group may be fused to an
aromatic ring and may be substituted by one or more substituents R', wherein R is as defined above,;



To keep the definitions as short as possible, in the following paragraphs "alkyl" is to be understood to
encompass alkyl, alkenyl and alkynyl. In the context of the present inventi kyl group, if not
stated otherwi‘gézcﬂleoﬁﬂgf)e{ga linear or branched CI-Cs-alkyl, preferably a%%r%é%ﬁ&%?%@hed chain of
one to five carbon atoms; an alkenyl group, if not stated otherwise, denotes a linear or branched
C2-Cgalkenyl; and an alkynyl.group, if not stated otherwise, denotes a linear or branched
C2-Cgalkynyl group, which may be substituted by one or more substituents R'. WO
2010/0861‘R?PC?¥E*WQ@EQ70@®@&6YFWQIC&%@QMM}’@Q@@B%H&W’ Sygrezkels- gy riedidue may be

selected from theagiemp! 60 aPSRYy0s- et iy GRfalbate ChisEiHRAC3T ghoinf GHED)] O ZHEH=CH2,

-C(CH3)=CF12, -CH=CH-CH3, -CC- -CH2-C -CH2-C - %; H3). - , -C(CH3)3,
OSHT. Cates TR e st R Gkl
-CH=CH-C2H5, -@Hebdyonig)alyestitoiqdwith 81185 defpeddpiet®=CH2, -C2H4-CECH, -C=CC2HS5,
-CH2-CF-C-CH3, -CC-CH=CHZ2, -CH=CH-C-ECH, -Cat-C-5CH, -C21-14-CH(CH3)2) -CH(CH3) -C3H3,
-CH2-CH(CHBheEBK{5, -CH(CH3) -CH(CH3)2, -C(CH3)2-C2H5, -CH2-C(CH3)3, -C3H8-CH=CH2,
-CH=CH-C3H7, -C2H4-CH=CH-CH3, -CH2-CH=CH-C2F15, .
-CH2-CH=GH-CHE&HBLCH=CH-CH=CH-CH3,-CH=CH-CH2-CH=CH2, -C(CH3)=CH-CH=CH2,
-CH=C(CHB)-CH=CH2, -CH=CH-C(CHH3)=CH2, -CH2-CH=C(CH3)2, ]

-C(CH3)=C(CH3}?, Jergnsrestren it BCacisrir, 30 SHr-Cuembyips setpaied oL ofidly unsaturated
-CH2-CECdz HsafitlR , -Grsheui@iel Getdrdz Giite- Ginl 2 - C Cef3istiig, - (XE ©reldd k@lIH- &1 3, hédrbe@HCE-C-CHS,
-CE-C-CEC-CH3, -CC-CH2-CH= CH=CH- -G-ECH, 5 - -CECH,

C(cr - R 2 A S G-
-CH=C(CH3)-CECH, -CE-C-C(CH3)=CH?2, -C3H,6-CHi§iCH3 21 -C2H4-CH%§:H§)-C§F 3,
_CH(CH3)-Eungthetipdersd @999 B e RIS HBY ISR B TR 3 FI RN E RIS ?é}mﬁcsz,
-CH2-CH(ChtHhEH{CH B}y -CetBtb{CidB 2 <OREE @@ H3)2-C3H7, -C(CH3)2-CH(CH3)2,
-C2144-C(GH3)3, -CH(CH3) -C(CH3)3, -C4H8-CH=CH2, -CH=CH-C3H9, - C3F18-CH=CH-CHS3,
-CH2-CH=CH-C3H7, -C2H4-CH=CH-C2H5, -CH2-C(CH3)=C(CH3)2, -C2H4-CH=C(CH3)2,
-CEC-C4H8, -C3H8-C=C-CH3, -CH2-C--C-C3H7, and -C2E14-CE-C-C2H5; an arylalkyl group
denotes a lirear o4 brapehad AkGs-alkyl substituted with at least one aryl group as defined herein.
Exemplary arylalkyl groups include benzyl, phenylethyl, 1-(1- phenylethyl), 4-hydroxybenzyl,
3-fluorobengyhn2 f{fuatepnaayie thy hiandiie dikalkThidkarytakey| givwuplioanaie ismbeitkiedby one or
more substituents R wherein R' is as defined above; a cycloalkyl group denotes a non-aromatic ring
system containing three'to eight carbon atoms, preferably four to eight carbon atoms, wherein one or

more of thegcarban Ao e IR BE: R IR ICK BN RENRENGQ, iy O, SO I, or

NR", R" being as defined above; the cycloalkyl residue may be selected from the group
consisting of -cycfysteais, adstesre el aEIesIYn, -cyclo-C7H13, -cyclo-C8H15, morpholine-4-yl,
piperazinyl, and WO 2010/086177PCT/EP2010/000546 1 -alkylpiperazine-4-yl. This cycloalkyl group
can be sub&itute M RPBIHEY Fpies Sl BEtRR RS IR NIR dre G 144 TR AT BBIE> an alkoxy group
denotes an O-alkydligrougkythedatiayl gradrpxiyeling, asiadefinetabokegthe adkoxsy/dgioapasprefdrably a
methoxy, ethoxy, ISORroROXY. MM AHDSIPMAreHR; an alkylthio group denotes a S-alkyl group,

“the alkyl group being as defined above,;
R' and R* independently represent hydrogen, alkyl, amine, hydroxyl, halogen, or haloalkyi,

wherein R’ groups are as defined above and may be selected independently from each

other;
wherein if

X is CR®, then
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a haloalkyl group denotes a alkyl group as defined above substituted by one or more halogen atoms,
preferably su%@tgﬁ%%,fgne to five halogen atoms, the haloalkyl groupJs.pseierahllysa -C(RI 53, -CR
m(RI (52, -CR m(R mr)R1-, -C2(R10)5, -CH2-C(R1)3, -C(RITh-CH(R1cr )2, -CH2-CRm(Rm.)2,
-CH2-CRm(Riner, -C3(1:Z.157, or -C2H4-C(Rm)3, wherein Rm, Rm" represent F, Cl, Br or |, preferably
F; a haloaryl group denotes a aryl group as defined above substituted by one or more halogen atoms,
preferably sgbstituted by one to, five halogen atoms; a halgarylalkyl group denotes a linear or branched

C1-C8-alkyR sREBHEHIITAR | A SHEHE RS AN S M HBHB RS A o )% B8Ryl group denotes
a NC-alkyl group cthsisahgfyraigbeingahdefineddbo/ksterduydrokiclkytigrelliphdefotesa HO-alky!
group, the alky) oiaupAging s definadahays @ pRldRlkaRIRNR denalgadn alkoxy group as defined

above substituted by one or more halogen atoms, preferably substituted by one to five halogen atoms,
the haloalkgxy groyp &pﬂg{gggﬁ)lg}@c%ﬁgg, m)3, -OCRm(RI 0.)2., -OCR m(R) -0C2(R10)s, -OCH2-C(R
m)3, -OCH2-CRIC(R10")2, -OCH2-CRID(R10s)Rum, -0C3(RI)7 or -0C2H4-C(RIG)3, wherein R10, Itmr,
Rm- represent £, Gl Bror 1, preferably F; a hydroxyalkylamino group denotes a (HO-alky1)2-N- group
or HO-alkyl-NH- group, the alkyl group being as defined above; an alkylamino group denotes a
HN-alkyl oryN-diajky] grgup, the alkyl group being as defined above; WO
2010/086177PCT/EP2010/000546 an aminoalkyl group denotes an -alkyl-NH2 group, the alkyl group
being as defined gl}ggggglpo@gﬁél@,minoalkyl group denotes an alkyl-NH-alkyl or alkyl-N-dialkyl group,
the alkyl group being as defined above a halo or halogen group denotes fluorine, chlorine, bromine, or
iodine; prefgrably; chigrine, o fivaring, GomRrINLs havneniintashane ansiRiing.for instance of
repeating R' and R" units and the like are not encompassed by this invention. Thus, the longest chain
allowed in eaghside;ehain Fe, Rb, 127, RI, R2, R3, and R4 of the compounds according to the
invention are three coupled substituents R' and/or R", e.g. R' substituted with R" further substituted
with R' or the likejdhisispto be understood such that oligomeric or polymeric side chains comprising
more repeating R' and/or R" units as above outlined are not within the scope of the present invention.
Constituents whig? argnoRiiemaliveRstitated as statedhereicmabe:subsitupdunaiessotherwise
noted, at ar%/ ch,egpicall% lJoc%s(§i1blte gosi]tion. Ucnégssl.s igtr}} rcwge n t%g,laﬁé{ehggecrloptom of a heterocyclic
ring with un S fiEd VATEnEEs TRentidhed herain 5 a8su egla{ PHave the ya'ro)b’en atom(s) to satisfy
the valencelstsagheroany apdrigisieasdcubishrmtiombnend dmeid alytEpestitient, each definition is
independent. The person skilled in the art is aware on account of his/her expert knowledge that certain
combinations abthrs RafeasiecihaipeatisR BT ffatPI it st eRsmRn et thimvBiticidead to
chemically igssipiablecrapauvagsbidisicanappbthiesngxample, to certain compounds, in which - in a
manner being disadvantageous for chemical stability- two heteroatoms (S, N or 0) would directly meet
or would onlyhbreiseparated by one carbon atom. Those compounds according to this invention, in
which the combination of the abovementioned variable substituents does not lead to chemically less
stable compundss i@ dierefaneypreferred. WO 2010/086177PCT/EP2010/000546

R® forms together with R® a 3-, 4-, 5-, 6- or 7-membered saturated, partially unsaturated or
entirely unsaturated heterocyclic ring selected from the group consisting of cycloalkyl,
aryl, heterocycloalkyl and heteroaryl which optionally has 0, 1, 2 or 3 substituents R”’,
where chemically appropriate, two R’ taken together can form a group =O; this
heterocyclic group is preferably selected from the group consisting of piperidinyl,
piperazinyl, morpholinyl, pyrrolidinyt, thiazolidinyl, thiomorpholinyl,

piperidin-4-one-1-yl, §,5-dioxo-thio-morpholinyl, piperazin-3-one-1-yl, or azepanyl

R’ independently represents hydrogen, -COR”, -SO;N(R”’);, -SO;NHR™, -CN, alkyl,

cycloalkyl, aryl, heterocyclyl or heteroaryl;
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The invention also provides a pharmaceutical composition comprising a compound of formula (1), in
free form or in,fhe farm.of pharmaceutically acceptable salts and physiglegigallyduqsipnal derivatives,
together with a pharmaceutically acceptable diluent or carrier therefore. In another aspect, the present
invention also provides a method for the treatment or prophylaxis of diseases which occur due to the
attack of humans by protozoa which comprises the administration of an effective amount of a
compound of formula (I) and physiologically acceptahle salts or physiologically functional derivatives
thereof. ThR invelRtlerriscaiy drrsetey 18 1He55Re b?%%%ndgcgf tAEYorrATE%) A5 eir
pharmacologicallyitetesitylenh saisybrhptysicliagicadlydem etiordt &é dratives: forddfaqirervetion of a
medicament for tp‘%}pggyg 'Qyi%geg&% %hoiagiﬁﬁﬁé?s’ where reduction of parasites is of benefit.

Suitable salts for compounds of formula (I) according to this invention - depending on substitution - are

alt acid adqiiop patts;pr.allalth Wil anan FRGICURLMERRN FIanae Madg.ef hebakmacologically

I
tolerable inorganic and organicacids and bases customarily used in pharmacy. Those suiﬁable are, on
the one hand, watBerFis ftuisre R drpar ey oR st dPL Stab IR 28IEF K dﬂ?(?ﬂﬁgg%lfg]% R"AGHS such as, for
example, hydrocltagic acid, hydrobromic acid, phosphoric acid, nitric acid, sulphuric acid, acetic acid,
citric acid, D-gluconic acid, benzoic acid, 2-(4-hydroxybenzoyl)benzoic acid, butyric acid,
sulphosalicytieraid, maleic acid, lauric acid, malic acid, fumaric acid, succinic acid, oxalic acid, tartaric
acid, embonic acid, stearic acid, toluenesulphonic acid, methanesulphonic acid or
3-hydroxy-X-naphtieie geid, the acids being employed in salt preparation - depending on whether a
mono- or polybasic acid is concerned and depending on which salt is desired - in an equimolar
quantitativerfafienor opshdiffeiingiiherefromr@d tiedthaehardicsaiesmittetieddipmréiedeissnding on
substitution, also guitable. As,RKANRAICSRfRAlS YN hasrsasa-pnamtianga dhaithivm, isodium,
potassium, calcium, aluminium, magnesiumf, 'tanium,fag'nnlﬂn'umd WQL%EQLQ-G or guanidinium salts,
here, t0o, the base BEHE ERpIAES ISR rrepRIAHOR T AR eqtimolar Guantitative ratio or one
differing thergfrom. P?% macologically iﬂctq]!erable salts, which can be obtained, for example, as
process préducts'itiri %"thﬂ‘ﬁ?@p ratidh of the compounds of formula (I) according to this invention on
an WO 2010/086177PCT/EP2010/000546 industrial scale, are converted into pharmacologically
tolerable s&lts'BY BPdEesses known to the person skilled in the art. According to expert's knowledge the
compound%of for, Iah I) according to this invention as well as their salts may contain, e.g. when
isolated in rystalhsne’ *orm, varying amounts of solvents. Included within the scope of the invention are
therefore all@olvaﬁs (?Qd in0 g[(ti&:_ular all hydrates of the compounds of formula (I) according to this
invention as well s &l Slvatés and in particular all hydrates of the salts of the compounds of formula
() accordingdo s Nelion. £ MSIRACE olUEINe N iyl RSl Miatesal fprmula () are
encompassed. The om%)oun s of the fofmula (I)"and their pharmacologically acceptable salts can be
administere(gr toﬂgggm@s, preferably to mammals, and in particular to humans, as therapeutics per Sc,
as mixtures with one another or in the form of pharmaceutical preparations which allow entreat or
parenteral ng?e and whjgh as active constituent contain an effective dose of at least one compound of
the formula’(l) or a salt thereof, in addition to customary pharmaceutically innocuous excipients and

additives. The cogppunds, offormilae) can alsq.hg adpinistersshindars f-asir salisraich are
obtainable by reacting the respective comPounds with physiol glcaxlé@ggept le acids a]n bases. The

therapeuticTcaH B adRMRIEFd BYSIRFYEYS. iH¥he TS BOEpIfS, BB odfe tgﬁﬁ?§,ygﬂgar coated
tablets, hardeamnet gafage laiirheapsuleshsblogions|ishra fs | eheobiobgivesagdensions or as aerosol
mixtures. Administration, however, can also be carried out rectally, e.g. in the form of suppositories, or
parenterally, e.g. in the, form ofinjections or infusions, orpercutanequsl n- N tgue forign of ointments,
creams or tHEre IR additioh to HEHE v confpotas of FPmEESTST R b RarmaBE e composition
can containsfithted seistoryainyrinswhlb meiinelipries hatériald obaietpieRis. Thus, the pharmaceutical
preparations can also contain additives, such as, for example, fillers, extenders, disintegrants, binders,
glidants, wetting agents, stabilizers, emulsifiers, preservatives; sweetening agents, colorants,
flavorings or aromatizers, buffer substances, and furthermore solvents or solubilizers or agents for
achieving a depot effect, as well as salts for changing the osmotic pressure, coating WO
2010/086177PCIAP2010/000546 agents or antioxitfants. They can also contain two or more
compounds of the formula (1) or their pharmacologically acceptable salts and also other therapeutically
active substances. Thus, the compounds of the present invention can be used in the form of one
substance alone or in combination with other active compounds - for example with medicaments
already known for the treatment of the aforementioned diseases, whereby in the latter case a
favorable additive, amplifying effect is noticed. To prepare the pharmaceutical preparations,
pharmaceutically inert inorganic or organic excipients can be used. To prepare pills, tablets, coated
tablets and hard gelatin capsules, for example, lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts, etc. can be used. Excipients for soft gelatin capsules and suppositories are, for

example, fats, waxes, semi-solid and liquid polyols, natural or hardened oils etc. Suitable excipients for
tha nrodiiction nf eoliitione and ovuriine are for evamnle watar cricrnce invart cricnar aliicnce nolvole



For a definition of prodrugs see for example Han Han H.K., Amidon G.L.; Targeted Prodrug Design to
Optimize Dru%@?}g@{fl %APS PharmSci., 2(1): article 6. (2000), DO!: W@ upa010/000546

2010/086177 8]1 /000546 10.1208/ps020106 and Clement B.; Reduction of N-Hydroxylated
Compounds: Amidoximes (NHydroxyamidines) as prodrugs of amidines. Drug Metabolism Reviews,
34 (2002), 565-579. The physiologically functional derivatives furthermore include, for example,
glucuronides, sulfuric acid esters, glycosides and ribosides. The compounds of formula (1) can also be

[4

used in thePfeferad7-aforaciivsBr Mratirlig)oRa SutaB¥ Modemea forahsariBidase SWiEdttive
compound ifpativehyT s dsyaetarding ke thrdinyentiomaaghsieglicanipentipreparer, therewith
flfgm%% Ak pfymang,qr animals by

are generzily Suitable for the tregtment of disease VXPL%?
protozoa. V& éfPﬁ‘&Sg’-‘ %ﬁlgrﬁﬁ?hn {rjl}ﬁéﬁ réa)zdré%ignﬁro 020a 0 I%% type are preferably intracellularly active

parasites ofuifétesatsdes: Apicomplexa and Zoomastigophora, in particular trypanosomes, plasmodia
(malarial parasites), leishmaniasis, babesiasis and theileriasis, cryptosporidiidae, sarcocystidae,

amoebae, g&)ccidiafanl% I}{ter}{?hg 0ﬂad=s %—%%e c&%%q&p%g[g S@fﬁ%%?&gmg\mﬁﬁ%@%t%ﬂ@ particularly

ore cIgra = 3 t
preferably SUtaBIS ot reatrhent o ases cause asmodia, in particular for the treatment of
tropical malegtthepighRisacapmsatingl PRErABRLHIT ARSI Paruher ﬁ)i“{*??é‘tﬂ%’é&rﬁgnt of benign tertian
malaria, caused by Plasmodium vivax and Plasmodium ovate and for the treatment of quartan malaria,
caused by flasierium. malatiaes MosLR(IeUE s iy 36015 CompaHBdS Aeaalginale the
invention fof fhe treatment of coccidiosis of malarial diseases or for the production of @ medicament or,
if appropriate, ibhephseditalixisecarsehinei BreleEiHeses or malarial diseases. The treatment can in this
case be cagigebaut prophylactically or curatively. The invention thus makes available novel
medicaments 19; tRe Igaimient of e ¥8uous By elmaeries Raalies ahlatdhedteaipent of topica
malaria. It was surprising that the compounds proved active not only against chloroquinie-sensitive, but
also againgingidielyeptienedizisea e, IPtsmhethtiivicharum strains. The compounds of the present
invention are also useful for the treatment of diseases which are caused by eukaryotic protists of the

genus Plasgiadiyn. WO,2010/085147PCTIEPZ0} /00054 TR e R AIFIER B yse of

composition accoréing to the invention for the manutacture of a medicament. The compounds of the

present invaRtaleah be weaglisione or iiagfiimdtion WHPPEIREP Htmal RIBFEEMBENHEY such as ch
loroquine, sixfaexineipysREIBANTResdiapsonsipyLimateamineysilfaptonidsshdhdpfanteing,
amodiaquir;gbsrtrguejgrgg i,r,1_e, quinine, quinidine, doxycycline, lumefantrine, primaquine, proguanil,
atovaquone, pyronaridine, chlorproguanyl, artemesinin, arteflene, artemether, artesunate or
trimethoprim. Exemplary compounds according to this invention may include any one selected from |I.

4-(3-(34(4bntypiperazing | RA1H(IMimo ygtibypphbsyditre idio) benneswfoulfo Rirmde 2nd R® forms
4-(3-(3((4-hydrexypipegdin-l-y L )Mmi rei fapamide 3.

e o e R A e ol
1-(4-(4-bromophenylsulfonyflphenyl)-3-(344-butylpiperaz111-1y1)(imino)methypphenyflurea 5.
1-(4-(4-bromeghenyisud foey yiheninpBidB (4 fhyonoypipe ddirpdsyd)ineimarisethy fohenydturea 6.

1-(3-(imino narp! i =35 (At damtr urea 7,
1-(3-(imino%g%/%§ﬁg anl?{g/%lr%%t y%&%%@l%&%ﬁ(@%g%%%%%ﬁ%ﬁpﬁﬁ%l)urea

Another embodiment of the invention is a method of treating or preventing or ameliorating a
disease or condition in a subject comprising the administration of a compound according to

formula (I)..

In a preferred embodiment the disease or condition is malaria.
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8. 1-(3-(imino(4-methylpiperazi n-1 -yflmethy1)pheny1)-3-(4-(4-n itrophenylsu Ifonyflphenypurea 9.

1-(3-(imino(thj %ig]ip- -%Omethyl)phenyl)-3-(4-(4-nitroPhenylsulfonylm%ﬁw&ﬁs;g).
1-(3-((4-hydrr§§35/p|peﬁg@ﬁ&n-l-yl)(imino)methyflphenyl)-S-(4 -(4- nitrophenylsulfonyflphenyourea 11.

1-(4-(4-chlorophenylsulfonyl)pheny1)-3-(3-04-hydroxypiperidin-1- y1)(imino)methyl)phenyflurea 12.
1-(4-(4-bromophenylsulfonyflpheny1)-3-(34(4-(hydroxymethyflpiperidin- I -
y1)(imino)methyflphenyflurea 13. | ) . ) .
3-(3-(4-(4-BroP BRFeAREIRO ARG U RN b iSRSt nE XD el SRS nfilatnitid ™ 4T
1-(4-(4-bromepheiyisaltayilpheny1)-3-(3-(imino(thiomorpholino)methyflphenyflurea 15.
1-(4-(4-bromophenylsulfonyflpheny1)-3-(3-(imino(pyrrolidin-I-yflmethyflphenyOurea WO
2010/086177PCT/EP2010/000546 16. ) ,

143-(3-(4-(Abeovh &M PGy PRETS EPBIIBY S BrilfEs ety B SRR aIHEC 8 Bbxamide 17.
1-(4-(4-aminopiery|sy ddo oy hphenyk)iBe@4R: hydr maypipduiaihtd aybitien srmymiethiyphearylourea 18.

4-(3-(3-((4- pigerazi.nytoy (i Pphe )ureid thylhe sujLfRnmm ide 19.
4-(3-(3-((4-%%% g&’ﬁ?&ﬁ/l%mﬁ% %Z%]H%bhgﬁlﬁ?e?do@%%%ﬂbgggﬁ?&Ifcl)nrfamideE’ZO.
4-(3-(3((4-&Jf?ﬁﬁﬁﬁé‘:ﬁdzﬁﬂiﬁf%?ﬂﬁlﬁfn%?ﬁ@i?fﬂ)ﬁhenyOureido)-N,N-bis(2-

hydroxyethypbenzenesulfonamide 21.

1-(34(4-butylpi ip-1-yiming) eyl (4 i 2,
PR R i i S i S i g

h
yI)benzenegEfﬁESﬁQﬁﬁiH]ée%.Sﬁiﬁl{?R?f%fMﬁ’@?%?iWﬁﬁ?ﬁﬂ?ﬁ% BeRSAT RO ety i a-
sulfamoylphesydihen2ehasitaniiyrided2d tonethyt 4~MRind(8-(Btfdo(i:(d-group can be fused to
SU'famoy'P_Q%{XQS&H@Q%&VA}@%@y%s%qi@m?y%@mwm@@%Ja-gas@fam@}tg.ig&ﬂ-z-y;,
- (@-Gmino(morpholncimethybphenyureidorN-(lsulamayiphenybenzeneslionaide

oxazol-4-yl, oxazol-5-yl, isooxazol-3-yl, isooxazol-4-yl, isooxazol-5-yl, 1,2,4-oxadiazol-3-yl,
1,2, 4-0xadiazol-5-yi, 1,2,5-oxadiazol-3-yl, benzooxazol-2-yl, benzooxazol-4-yl,
benzooxazol-5-yl, benzoiscoxazoi-3-yi, benzoisooxazel-4-yl, benzoisooxazol-3-yl,
1,2,5-0xadiazol-4-yl, 1,2,4-thiadiazol-3-y!, 1,2,4-thiadiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,
isothiazol-3-yl, benzoisothiazol-3-yl, benzoisothiazol-4-yl, benzoisothiazol-5-yl,
’1,2,5-thiadiazoi-3-yi, i-imidazolyl,  2-imidazolyl,  1,2,5-thiadiazol-4-yl,  4-imidazolyl,
benzoimidazol-4-yl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl,
S-pyrimidinyl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, pyrid-5-yi, pyrid-6-yl, 3-pyridazinyl,
4-pyridazinyl, 2-pyrazinyl, I-pyrazolyl, 3-pyrazolyi, 4-pyrazolyl, 1,2,3-triazol-4-yl,
1,2,3-triazol-5-vl, 1,2,4-triazol-3-yl, 1,2 4-triazol-5-yl, 1H-tetrazol-2-yl, 1H-tetrazol-3vyl,
tetrazolyl, acridyl, phenazinyl, carbazolyl, phenoxazinyl, indolizine, 2-indolyl, 3-indolyl,
4-indolyl, 5-indolyl, 6-indolyl, 7-indolyl, l-isoindolyl, 3-isvindolyl, 4visoindolyl, 5-isoindolyl,
6-isoindolyl, 7-isoindolyl, 2-indolinyl, 3-indolinyl, 4-indolinyl, 5-indolinyl, 6-indolinyi,
7-indolinyl,  benzo[b}furanyl,  benzofurazane,  benzothiofurazane,  benzotriazol-1-yl,
benzotriazoi-4-yl, benzotriazol-5-yl, benzotriazol-6-yl, benzo_triazo!-?-yl, benzotriazine,
benzo[bjthiophenyl, benzimidazolyl, benzothiazolyl, quinazolinyl, quinoxazolinyl, cinnoline,
quinolinyl, tetrahydroquinolinyl, isoguinolinyl, tetrahydroisoquinolinyl, purine, phthalazine,

pieridine, thiatetraazaindene, thiatriazaindene, isothiazolopyrazine, 6-pyrimidinyl,
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26. 4-(3-(3-(imino(4-methylpiperazin-l-yl)methyl)phenyl)ureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide 27. ‘
4-(3-(3-(imino @&Uﬁﬁff’éﬁdin-I-yI)methyI)phenyI)ureido)-N-(4- suIfamoylBgﬁfﬁﬁﬂgﬂ%ﬁ%sulfonamide
28. 4-(3-(344-(2-hydroxyethyDpiperazin-1-y1)(imino)methyl)phenyOureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide 29.
4-(3-(3-((4-(hydroxymethyl)piperidin-1-y1)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylb@rizgi)isthozetesulfoidinyide BozkvdaaghNy{2-hibrosozethydrgy(3- (defididdazol-4-yl,
Zu(lgagoglb%@g(%#wam?il)phenyl?’]uﬁ)ei?]O)b%C@)ﬁwdﬂ%nglg(eigl. . b S)lgnzimidazcl-?'f—yl, de 32
-(3-(3-(imino(thiomorphalino)methyl)phenyOureido)-N-(4- sulfamoylbenzyDbenzenesulfonamide 32.
N, N-bis(2-rifEtHEL 91)‘2@-’2‘33]2{9(R??@E%ﬂ’h"am%VFS%%ﬂ)?Jﬁ%a%ﬁé%ﬁ‘H&ny%’?@i@éﬂ%ﬁ% Bamide WO
2010/0861 prROTER2G] Q088646 3Bidlnfimimd{ 3 p3r(dhihk(4nsdiamaytidingy pedizmaidiye,

thnéoUZGLQ?%%YQH@?&%Q%QQH@'?ﬁ&?f%ﬂ%@@ri%ﬂolo rzzine, triazolopyrimidine, or 4-
S;J(Ifa-.sn;)()slb- é#%%%‘ﬁ%%éﬁ{%%ﬂ%%%%gg l-%u)r%PZ(?&}:/]p}l'Jrrigiln-%z;i,-( E—furo{2,3-c}pyridin-5-y1, 1-

4-(3-(3-((4-butyipareiintdyt]) (rvnoyaeaibydiahiong@upeitod IR, Eic group can be substituted
trifluorobengyphenzgnesilfenamide 30nMNhenzy s d:EBuBatigd-butylpiperazin- |

-y1)(imino)methyl)phenyOureido)benzenesulfonamide 37.

g&ﬁ?&gﬁ;gfgg@%%%%%‘i elﬁr:gé%{%%%rﬁ%%@ gr%%pﬁeg%ég)y E?it%og:ruéx(ﬁ;ered heterocyclic non-aromatic
mino(4-progiipperakiepnipingwtiepysne hpiymaioiehcad Semfamb b hAyhtaintbnkeeerrrhide 39.
4-(3-(3((4-alivipnesazin-fnel) teninepactiyDpbanyOugidf)-Madd be substituted by one or more
sulfamoylbenzypbenzenesulfonamide 40..4-(2+(4-(3-(3-((4-=butylpiperazin-1-

S minoym ey R S aJabeny T ok o R e et
2-(4-(3-(3-((2;)1@@@Fglfggpa%‘pnsisting of —cyclo-C3Hs, ~cyclo-CeHy, —cyclo-CsHs, -cyclo-CeHyi, —cyclo—

n- |('Y%) ('(r? i ng)mﬁth%l\)abew@y rﬂi@@}ﬁlﬂﬂﬂ%ﬂ; f@hl?%l')iﬁﬁ_i,m,d glﬁ?ﬁlﬁyﬁhﬂf@%”ﬂ dexdBiperazine-4-yl,
4-(3-(3-((4-butylpiperazin-1-y 1) (imino)methyl)phenyQureido)-N-(1-(4- . . .
sulfamoylpﬁéﬂ)é/llgcie%ﬁ YDB %%E%li)ég’ulfgl g}:n |’3 I, 43;.)ipex¥c(I?n0, pi erazgnyﬁ, piperazino, morpholinyl,
4-(3-(3-(imimetphelipholidtpmemiaiissbny thisrammining- surminisivendy)bersedeitirbraside

tetrahydropyranyi, thiazolidiny|, piperidin-4-one-1-yl, §,S-dioxo-thio-morpholinyl,

piperazin-3-one-1-yl, azepanyl and pyranyl;

a heterocycloaryl group denotes a 5- or 6-membered heterocyclic non-aromatic group which
contains at least one heteroatom selected from O, N, and S, wherein the heterocyclyl group may
be fused to an aromatic ring and may be substituted by one or more substituents R’, wherein R’ is

as defined above;

* To keep the definitions as short as possible, in the foliowing paragraphs “alkyl” is to be

understood to encompass alkyl, alkenyl and alkynyl.

In the context of the present invention, an alkyl group, if not stated otherwise, denotes a linear or
branched C,-Cg-alkyl, preferably a linear or branched chain of one to five carbon atoms; an
alkenyl group, if not stated otherwise, denotes a linear or branched C,-Cg-alkenyl; and an alkyny!
group, if not stated otherwise, denotes a linear or branched Cy-Cg-alkynyl group, which may be

substituted by one or more substituents R’

- 15



44. 443434(1 ,1-dioxidothiomorpholino)(imino)methyl)phenyOureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide 45.

4-(3-(3-(imino Af?(%yr PR -ylmethyDpiperazin-I- yOmethyI)phenyOureldoCK’iE&fO1(]’"]00546
sulfamoylbenzypbenzenesulfonamide 46. 44343 -(imino(pyrrol idin-1-yOmethyl)phenyOureido)-N-(4-
sulfamoylbenzyl)benzenesul fonamide 47. N-(2-(diethylamino)ethyl)-N-methy1-3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)benzimidamide 48.

4-(3-(3-((4-Fyd xGpifiotidih-Cyaikimih oyt Enfliphenyl) rreidye) may e selected from the group
sulfamoylbgg;,g;g z@pgs@ pnamiflec4 -C=CH, -C;Hy, -CH(CHa),, -CH2~CH-CH2, -C(CH,)=CH,,

4-(3-(3-((3-(dim mlnq) I|d| -1- e ) ure

sulfamoylbé yﬁl'o‘ ngs§'fé f%é%éjl[g&( Zimglrlll>f ?E% tid m-‘-ﬁ% eﬁ] ioyrrolld’)}’
in-1- yI)metkﬁ]slbbheF@d?rhfeldbtﬁl\]s(4=<él0Rl‘fhmdiﬂbé?@y}}beﬁz@hbsutfoﬁaﬁ@éﬁ1“%#%13 2
4-(imino(3-(@pf4ct1.9-¢4:, ~CH—C(CH3)2, -CH,-CH=CH-CHj, -CH=CH-CH=CH,, -C;H,-C=CH, -C=C-

sulfamoylbenzypsulfam heny heny Y, razine-1-earboxylat
4-(3-(3- (m%bplp&%lz% gy%sﬁﬂethyc%gﬁeny Fmdc%q] -agiﬁ%emgl Se%; er?ielﬁe%s%ﬁ%n] fide 53.
4-(3-(3-(imitd{dsthitaytbip€ldz R Ghim ethilptieH @bl efddic:(4- LCICH eCatl, -CH C(CHy

sulfamoylbengy Wﬁ!‘esu'fonéﬂ’*@ﬁ@sm, -C;H-CH=CH-CH, CHy-CH=CH-CaHs,
4-(3-(3-(iming 4 |so op erazin-1-yl)methy wlureido)-N-(4- o oo
sulfamoylbé ﬁ ﬁgefﬁ fbhamide 55 PR (‘fﬂﬂ CH=CH-CH,-CH=CH,

4-(3-(3- (imHm@%peﬂtw@wazan%ﬁf@ﬁ;}dﬁiﬁ%ﬂ@@u@i@fﬁmws)%ﬁb -CHy-CH=C(CHa),
sulfamoylbe @ﬁ? é‘i’—ﬂ?zsulf%@ﬁgt@%éﬁ «C=C-C;Hj;,  -CH;-C=C-CH;,  -CHy-C=C-C;Hs,
4-(3-(3((4- he tylpiperazin-I- yl)(l thyl)phenyOureido):N-( _ S
sulfamoylbée 1(;96 n?é{nggl&’lfonaml H?S_EE%]B &Q %liq U\t é'"CH ~C=C-CH=CH-CH,,
4-(3-(3((4-actylpiperaz{tHhy 1) (intime)ariHyipheny Ofretdby Risc4Hz, -CH=CH-CH,-C=CH,
SU'famOWbe@Z&l thenzepasulioramiderh8 (e 3-(mino@rRranieaHpiper T HLC(CH;)=CH:,
-yl)methyl)phenyl)ureido)-N-(4- sulfam enze If .

4-(3-(3- (|m|r% geﬁgﬁoﬁﬁrperazgﬁ %%Erﬁegﬁ%g heny urel - (@E “CaHeCHCH: )
sulfamoylbe@sy)B(dndstifon aftidersD Calb thytGHEHAHEEBX Gatdn(N -(FH(CHy)-CHa-CH(CHy),,

Zu(ﬁamoébc(egﬁ @ggt@m@;@pbml)ueﬁtg@@(fmylmmhmplpemzmeﬁkncamswl@@em»emyl
Imino

sulfamoylbeﬁé%@b#%&%&phgﬁ%gﬁg i pRenib i hE T arboxy e 3 G yrop

4-(imino(3-@Hé(N=@H-CH;, -CH;-CH=CH-CsH;,  -CyHe-CH=CH-GH;, -CHrC(CHs)—C CHs)z,
sulfamoylbenzy))suitamgyhphany)ureido) pheaylimethy)piparazioet] -caroeadate CsHy, and
-CH-C=C-CoHs;

an arylalkyl group denotes a linear or branched C,-Cg-alkyl substituted with at least one aryl
group as defined herein. Exemplary arylalkyl groups include benzyl, phenylethyl, 1-(1-
phenylethyl), 4-hydroxybenzyl, 3-fluorcbenzyl, 2-fluorophenylethyl, and the iike. This arylalkyl

group can be substituted by one or more substituents R’, wherein R’ is as defined above;

a cycloalkyl group denotes a non-aromatic ring system containing three to eight carbon atoms,
preferably four to eight carbon atoms, wherein one or more of the carbon atoms in the ring may
be substituted by a group E, E being O, 8, SO, SOz, N, or NR”*, R”’ being as defined above; the
C;-Cy-cycloalkyl residue may be selected from the group consisting of -cyclo-C3Hs, -cyclo-C4Hs,
-cyclo-CsHs, -cyclo-CgHii, -cyclo-CiHis, -cyelo-CgHys, morpholine-4-yl, piperazinyl, and

- 16 -



63. 4-(3-(3-((4-butyl-3-oxopiperazin-I-y1)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylben%gbenzenesulfonamide 64. _
N,N-dimethy1- -(@-’(ﬂﬂff\%j@-suIfamoylbenzyl)suIfamoyl)phenyl)ureido)bgﬁgﬁﬂ%fé%u &0
2010/086177PCT/EP2010/000546 65.
4-(3-(3-((4-(2-cyanoethyl)piperazin-l-y1l)(imino)methyl)phenyOureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide 66. 4-(3-(3-((4-(cyclopropylmethyl)piperazin- 1
-y1)(imino)inetityp) ptreriptydndiddlins@oatifaarroy brnbs Hibsrizaddstmemeliee eqtsuiEisR((4-(( 1,3
-dioxolan-ZzylimgtRy hipsrazdaadesyl) ( mino)methyl)phenyOureido)-N-(4-
sulfamoylbenzypbenzenesulfonamide 68.

4-(3-(3-(imino(4-((tetrahydrofuran-2- ethyppiPerazin-1-3/ thyl Y, idQ)-N-(4-
' sulfamoylb%ﬁé@?ééé%%uré%sﬁ%ﬁa%@%g %{9@-’( -e(izrln %ﬂ%ﬁo- 5%{% %{(%/giih%%%%{ée?a%?n%h%%
-yl)methy!) ey arefe)ne @etaxasioyi SARIANBSH FEHOSY RO PRSI TP
5-((4-(3-(3-((4-butylpiperazin- 1- yl)(imino)methyl)phenyOureido)phenylsulfonamido)methypth
iophene-2-gu ftyanioigeupldedefds 45 \ehyhipleadin leydliy ibaing pnitimddistversiOureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide 72. methyl 4-((acetylimino)(3-(3-(4-(N-(4-
ZU(IIamoylbgl‘r}éy_ fggé%&ﬁ?ﬁ%@HﬂﬁiﬂQ&Rfléem&éﬁﬁ‘élf#ﬁ@iﬂ@i[@ﬁi&ﬁelll-ﬁﬁ%}{lxyﬁl&%riz&amgy|_ _

-((octanoyl im ino)(3-(3 -(4-(N-(4- sulfamaylhenzyl)sulfamo reido)phen yl)piperazine-
1 -carboxy | AR T 4P SieRNY &“E&ﬁ%%%%?ﬁé?(g"@%g?ﬂ‘ 9m¥ e %Q%Qh‘(ﬁ gm}ﬁ’ s pw@gjy .
sulfannoylb&iR{hsulfeERERBheny ORIERENRIE ny YD piPEra iR - 1scartssRylaEHFO 2.
2010/U86177RCHBR20, 10090646 RMNMeniakPalt Ablreyiasiars, indexckhe follWijng'Ebbreviations
are presently used: DCM = dichloro !etpane;DMF = N,N'-dimethylformamide;MeOH = methanol; EtOH
= ethanol; FAERLiiSdpPo gy leth a{%a’e;’TFA = trifluoroacetic acid; MeCN = acetonitrile; HPLC =
high-performance liquid chromatography; it = room temperature; eq = molar equivalents; h = hours;

TLC = Thindhgepohesmadsariiaynd Mo adeinsé ahera st s aueorn pless gams,
high-perforpsnpes iauistikapatagaphyimpgsnspastiometry.

a haloarylalkyl group denotes a linear or branched C;-Cg-alkyl substituted with at least one

haloaryl group as defined herein;
a cyanoalkyl group denotes a NC-alky! group, the alkyl group being as defined above;
a hydroxyalkyl! group denotes a HO-alkyl group, the alkyl group being as defined above;

a haloalkoxy group denotes an alkoxy group as defined above substituted by one or more halogen
atoms, preferably substituted by one to five halogen atoms, the haloalkoxy group is preferably a
SOCR™);, -OCRR'™Y,, -OCRPR'IRY", -OCHR'%s, -OCH:-C(R'")3, -OCH-CR"R'"),,
-OCH,-CRM(R'IR'", -OC5(R"); or -OC,H,-C(R'%);, wherein R'%, R', R'" represent F, CL, Br
or I, preferably F;

a hydroxyalkylamino group denotes a (HO-alkyl);-N- group or HO-alkyl-NH- group, the alky!

group being as defined above;

an alkylamino group denotes a HN-alkyl or N-dialkyl group, the alkyl group being as defined

above;
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Reagents used The following chemicals were obtained from Fisher Scientific, Germany: Isopropanol,
DMA, DCM, DMF, DIEAHS-nitrobenzamidine, 3-aminobenzamidine; tingg,(ql;z%%%j&%s é’hydrate, formic
acid, acetonitW%,z%-]f?ﬁ?ﬁgro-methylaniline, 3-chloroaniline, 2-bromoaniline, 2- ami nobenzonitri le,
2-bromo-4,6-difluoroaniline, 3-tri-fluoromethy1-4-chloraniline, 3- trifluoromethylaniline,
2-bromo-4-trifluoromethylaniline, 3,6-bis-trifluoro-methylaniline, 2,4-dibromoaniline, butylamine,
benzyl-amine, adamantylamine, oxalamide and sulphamide. The following chemicals were obtained
from Acros Organics, Belgium: 4-aminosulfonamide, 3-isocyanatobenzonitrile, .n-butylpiperazine,
N-chlorosuechmimelkyvetoyadsegBiperiaine-Biverermdariroxgrmbiies 2 ARfertiPabenyde, silica gel,
4-(4-bromophenylsulfonyl)aniline, 4-(4-nitrophenylsulfonyl)aniline, 4-(4-chlorophenylsulfonyflaniline,
methyl sulfgxidieydmirbhifoewindsehiemicals waié okt hinedkfiormdBim certidriche Glehgi@mbH,
Germany: gé(nChalso&gﬁ%lgggor%l)phenyl isocyanate and 4-n itro-sulphonyl-4-an i line, pyrrol id ine, | -
methylpi peraZine, thiazolidine, piperidin-4ylmethanol, bis(2-methoxyethyl)amine, thiomorpholine,
piperidine-4-carboxamide, methyl piperazine- 1 -carhoxylate, marpholing, 4- piperidone,
2-(piperazib MU AU 50 Fr%j%rtﬁghcgjf,o & r;ﬂ%f|E)%’r‘z551rz’i?%e!f?ﬁﬁ|5’rr8i%ﬁ[l:’)}[‘§)§¥r¥a‘%zri?fe(frl-alIylpiperazine,
1-(pyridin-4ydnirethyl)piperazine, tert-butyl piperazine- 1 - carboxylate, | -isopropylpiperazine,
n-pentylpiperazine, n-heptylpiperazine, 1-butylpiperazin-2- one, N,N-dimethylamine. WO

2010/0861 ¢4RE:LHENROHY/R0AR4EhTihe Jalinvinge hemicals weeaiabined Rromidaybridge Chemical
Comp. Ltd., United Kingdom: 1,1-Dioxo-11-1-benzothiophen-6-ylami : . .
4-benzenelgﬁlf)rﬁgﬂ§/ n#@ﬁ%ﬁ#%@%ﬁd%ﬁ%@ﬁilmliéaﬁ%ﬁ%ﬁgﬁ%Iggn&r?%g/fi%g?%}g{g?rﬁ?\lgt&)h Analytical
HPLC-MS BatBiminkfidhsaneRe pltforraannes rereiacty 6t MyRSEaRASNTet4t8PEd 525 Multisolvent
Delivery Systgmuane Miskosass ZO minghemuadinipal nrasses pactinmetenvithoeleetiaspray source.
Column: Chromolith Fast Gradient CI8 (Merck), 50 x 2 mm, with stainless steel 2 um prefilter. Eluent

A, H20 + 0,196 HOQOH: elbient, B, Me GhboRIsRIBeHRLMMANKIS HedapIRA WitB.and/aters 2700
Autosampler, Waters 600 Multisolvent Délivery System with pr aratlv\eﬂﬁﬁ‘rfg%heads (500 Waters
i

600S Contfbl ISR ik 209G AETENGH AR STE YR AR e SPR BEEF ospray source.
Column: Waters X-Terra RP18, 5 um, 19 x 150 mm. Eluent A, H20 + 0.1% HCOOH; eluent B, MeCN.
Different linéemsyrdientsjdndivderibpaitiasrbetitateshaipitataH IIKIR etebseprbBEwitiEBruker

AV300 (30Q#3Mhzhatklenperatiieal 3Rk phiigriations used for the peak identification were: s =
singlet; d = doublet; t = triplet; g = quartet; m = multiplet; J =1H-1H coupling constant. Preparation

process The compounds described in this dacument were prepared agaprding:tamethgdsdescribed in
the folIowingﬁgjlr%i/srsitl’(l)esf:fré’V ?%eetrﬁoctﬁ}é. alI:';'|yoceéieu?e A - General rp?gcedulregfor the syn{hesis of compounds 1-3
NC |. HCHMEDRES BErcHfgesumey o have the hydrogen atom(s) to satisfy the valences.

When any variable occurs more than one time in any constituent, each definition is independent.

The person skilled in the art is aware on account of his/her expert knowledge that certain
combinations of the variable characteristics mentioned in the description of this invention lead to
chemically less stable compounds. This can apply, for example, to certain compounds, in which -
in a manner being disadvantageous for chemical stability- two heteroatoms (S, N or O) would
directly meet or would only be separated by one carbon atom. Those compounds according to
this invention, in which the combination of the abovementioned variable substituents does not

fead to chemically less stable compounds, are therefore preferred.
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WO 2010/086177PCIAP2010/000546 1 equivalent of 4-aminosulfonamide(ll) was dissolved in
DCM/DMF (3:1 solution). | equivalent of 3-isocyanatobenzonitri le (I) w rtionwise at rt and
the reaction m‘&?&?&lf}\//{\'ﬁag allowed to stir overnight. The %%%%?&9&,&;9&
4-(3-(3-cyanophenyl)ureido)benzenesulfonamide (I11) precipitated and was filtered. Under argon
atmosphere, the dried cyano compound (11l) was dissolved in a 4 M.HCI solution in dioxane/MeOH 5:1
and was allowed to stir overnight at it, The solvent was removed, the residue was washed with
diethyletheTemdntratiobtaalie dnistis 34 Pharmasmaindly SRR e RGPS nd d2RERIE e cted further

with the corgspRRNing secarslasyiamingin DMahiemparBtuseprangiagshetvessdogtealfbC. The
product (1-3) was obtained after greparative-HPLC, using a r S a gradient of
acetonitrile%%”ﬂfi@?%&‘@%ﬁéﬁ? .gﬁﬁlgc'pg‘ ﬁlraep yr eedﬁié?g?%?g?%ﬁ%g% gﬁ%ﬁf;@%’ﬁ@&% %)?%ompounds
4-17 with synthesis of the 4- (substituted)-sulfonylaniline  The multistep syntheses of these
compoundd¥aneEtReraseihe FEesPE A HIRE AHSeRI T e FRARCG SPEREREEDE! B BASRRYRYS et al., Am.
Chem. Socef68st8espHioR 29221t 94 7)hanstnek uifetineaps clpanationof thigch comprises the
- (substiuteel;sufanyianine WIS IS dhei-eare o ey RRAIRPAD AR dBikylany the urea
y

which is finally converted to the required products. Step I. Synthesis of

(4-bromoplreriptisrintis SrempoLARHE Brstanshisrvr g esitEY:nitrobenzene (IV) and
4-bromobenzenethiol (or a corresponding 4- substituted-benzenethiol) (V) were dissolved in EtOH. 8
equivalentsTat sodiutiorbicaabonadiecdrecatidedsarn thangrintdseafdhestiorawlal tefing & #2hours. The

solvent wa%ﬁgm&\s@%m@ tBRLesidus Was\sHsRended dnwater diamracipitate wasdierd and
washed with 1 M sodium WO 2010/086177PCT/E?810/000546 h¥d£0xide and wal er..Thf? final
a

product waS eBEaREY Bhdie &Rt AR BB e STt Tl BO8A). S BHS S Rthiesis of
1-bromo-4-pérrittophenylsulfonyObenzene (VI)
(4-bromophenyl)(4-nitrophenyl)sulfane[oracorrespondent(4-substituted)(4- nitrophenyl)sulfane)] was
dissolved inggRptentatedacatisssid atd amA% Bolkiion ak wateriparxidewasdstewlinadded (18 ml
for 12 g sulfape). The solution refluxed for A precipitate form ' the solution to
room tgmpélrlagﬁtjrueu%%aée |t?3%ﬁ%8pﬁ grparigé%]gftgt%ﬂ%aasesﬁ tg?té%tgl ,Eﬁvegﬁéh%%nvﬁtgig%e%géfdggtOH and
dried (yieldtig1sb}rSeairsicahnthlsss e finoraapioard ppretiifs drdRyARAniRSEs (AR psadidh of Tin(l)
chloride dihygrate inoeRsentaiedracatithacick (f6d, 918 Ib)was, peaiadaithvad-disbiution of

chloridric acid jn MeOH for 30 minutes. The resulting suspensi i ' ring 40
minutes to gcédusasl\ﬂelﬁglnqﬁaotf tﬁért?i- Cr'ogfnsou-cl -(ﬁi’ nict}Fofagﬁg %%uﬁ%%}gmé}g%%%r?ﬂeef ?}1\9%3%5%03&328.6 g) [or
a corresporriesrhetisusissinitdelagidasulnhaisasif 6 YO sEHS dald) Bredinoria 1 GAsaEicii%ind was
stirred at 80 40K 2 dxyBelites Bénadtesoe rineidediandighotabipitateciarmeidiovei)ighiioidh was
filtered and washed, with 10% aqueous.sodium_hydroxi r. t crygtallized from
norcold B0 LSV ohag Ay bl S FRA RIET SR U NGRS
1-(4-(4-brarfdpnesHrsenie igivp ettt sipbeyateg nybdresy Gt ibeicorsihdph R BRBAy flaniline
(VII) [or a cenprpentdent: (eprrasbiutechotionytoniingl (lneguivalpritiahs digsohsaceined 81d. solution of
DCWDMF. A colution of 3:isovanalobengonitile ditt cenivalentin LM wasaddar degpwise. The
solution was gtlrrecﬁovernlg t at rt and, after removal o? the solvent, the product was crystallized from
hot-cold MeOH (yield: 97%). Step 5. Synthesis of
1-(4-(4-brompﬁe&ykﬁwﬁﬁmwéphwlbh&s(arﬂddpyﬂmgymi paridinsiy.1) fnsnmibie thy BphesiyQifirea (4-17)
Under 2101, SARIEIE,d ORI Ol ol A A i

cyanophenyOurea (V1) [or a correspondent 11(4-(4-substituted-pheny1suIfony_flphen 1)-3-_(3-
cyanophenyflefea Wa oises R v o suR Kip drosedise e opPs e "T‘ﬁéss‘i‘ﬂlﬁlﬁ(ﬁﬁ“\‘ia%egtli’red
overnight atsiiithepatheos dlvrriquias ke qavedinaatoor dieeliffsidy ehwvesomashed with diethylether,

Pharmacologically intolerable salts, which can be obtained, for example, as process products

during the preparation of the compounds of formula (I) according to this invention on an
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WO 2010/086177PCT/EP2010/000546 dried in vacuo, dissolved in dry MeOH (or DMF) and reacted
with 1.1 to 2 eguivalents of piperidin-4-ol (or 1.1 to 2 equivalents of the ' econdary
amine) at tem\ggr:éﬂtﬂ}f’(e's )étween 55 and 70C for a minimum of 4 h to a gg)ﬁﬁ?ﬁ%%@% . The products
were purified either by flash chromatography, using a silica gel column and an appropriate gradient of
MeOH in DCM as eluent, or by preparative HPLC, using a reverse-phase column and a gradient of
acetonitrile in 0.1% HCOOHag. Procedure 82- General procedure for the synthesis of compounds
4-17 whenitdes#igseraistinrecehr siatorie |ahpipreaaisal ik oriprmbleisalis v amatssas tingwn to the
4-(substituied)sssfonylamiting (VIl) were available from commercial source, the syntheses where
performed as described in Procedure B1, Step 4 and Step 5. Procedure C - General procedure for the
synthesis of compounds 18-71 18-71XIl Step I. Production of the cyanourea compound (XII) 28

mmol of 3-amindbernesnirits Hrowirdes dissomeermisef fmEMIRFHidHoRdp this invention as
4-isocyanajRhenzerg- lasy fenyLehionde A X)weraagdeedrporiannvis dover2ginynitessancrthe mixture
was allowed to stir,at room temperature rnight..The urea prod SPregipitated, was, filtered,
washed Wifﬁl‘c’:ﬁﬁ’ ISE‘W?%m 11\:?1\/%12 %sse“apéiﬁ%ﬁfy‘ﬁ%‘? ,t_'e0 %gft{gféeggfiéﬁ%\’s%f An a prépuriate_ amine or
aniline conhpdatesl ot dessiveds pf freeia ArorEipeid s dsaiah e DB WFEGARNE depending
on the amipg.QkAPUINGRRREQEI sTiResalkionyasicesleghiolOE anshriinges wgareusistrming, 1
equivalent of the ureido-sulfonylchjaride compound wa ded porti nwéﬁe. The reaction was
llowed o 5 fr"é??é“r‘r’i’ig‘ﬁﬁ%ﬂ%%ir‘%{j’t & ?é’r‘ﬁﬁ*er?g ff’r%‘?o%QO S 55 BB RRT T CT/EP2010/000546
increase to it. The solvent was evaporated and the product (XIl) was obtained by precipitation with

ethylacetatgypegeal s osMedHidiRihyisthes Hhaecprsantolbgqinductapasidusdier guriied by flash

chromatogigpiiy weing e gradient sl MEOH LM MBS AR AN Rl alERe o BRNELSIgp of the
cyano compouna T findionaliz enzamidine Under argon atmosphere, 1 equivalent of the

cyanoureid®. (X Ipgowsonitll ovasetivdkasvednie Bomreopasnrtesiqalpperetiens Wikaksdalas added
and the soluiRp Was:stitsed @vemighiiat 4. e soldantivasmamaredyiie ksidutanastaken in
diethylether which was evapora This operation was repgated th imes leld e a solid or
an oil);/ proﬁﬁ%lﬁofné},c\]l ﬁi/%?énf) g?"t’tﬁgl rf’édabgaEtZZ%ﬁ%O;@{eu\}/vggﬁ .‘é’é%ﬁ%’%%ﬁ %ﬁﬁ%%@é?g %mounts of
the choseniwwsopisarsc Rinncae rddidsdTiE FapmpEysivhlente heotindie AiiYseEd Bvernight at
temperaturgsmEaogingiromb5 #hiéhCard h@aalvent wasdemaoyabdeandibei produeiovas putified by
preparative Ersedg}%r?thle-alg{l?eL% ng Sg?%%dbigsr%ts _of acetonitrile in 0.1% HCOOHagq. Procedure D -
General pr8c3é'ur forthe sgln?hess of compound 74 Compound 74 and analogues can be prepared
in a multistep synthesis following methods known and described in literature (for example: Liu K-C., ei
al.; A partictiarhkcanuesientjeraparadiendd:bien 2ahyd texioinoybiklasides, gotriterahtede sppecursors).

Journal of Organic, Chemistry, 45 £1980), 3916-3918. John Enghals Bi ' sSynthesis
2nd ComplSaen it W%?ggﬁmf#é\iiw%%%’réa?%#‘*’a@her;%*‘?*;%é“ﬁ%%%%o@f%%y%%m

/ . : | 85-690; Moehrle H.,
etal.; Assistarisel gHKHEHiAPIREHEE RGN S8RIEY 0% GRRGH I &FEHbh FeadtidiisTomBitchrifi fuer

Naturforschup@sitsret)enpsaheirneas idihd F992)f k338ch84Dnfusions, or percutaneously, e.g. in

the form of ointments, creams or tinctures.

in addition to the active compounds of formula (I}, the pharmaceutical composition can contain
further customary, usually inert carrier materials or excipients. Thus, the pharmaceutical
preparations can also contain additives, such as, for example, fillers, extenders, disintegrants,
binders, glidants, wetting agents, stabilizers, emulsifiers, preservatives, sweetening agents,
colorants, flavorings or aromatizers, buffer substances, and furthermore solvents or solubilizers

or agents for achieving a depot effect, as well as salts for changing the osmotic pressure, coating
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WO 2010/086177PCT/EP20101000544 XIlII XIV XV 74 XVI 0.13 mol of compound XlIl were
dissolved in dry DME. 0.14 mol each of sodium acetate and hydroxylar’%iﬁie/ﬁpég{g}mlagde were added

and the mixtuP2WaL Ged overnight at it. After removal of the solvent, the oxime was precipitate from

MeOH/diethylether (yield 70%). This compound was dissolved in dry DMF and 1.1 eq of
N-chlorosuccinimide was added portionwise over 30 min. The mixture was stirred overnight at rt, then
it was poured into ice-water. The suspension was extracted with ethylacetate and the organic solution
was washegewithrnentiek idarishling, @b ASOURERIR IV VSO SRBRP W fdhfFOEMBIEtHE BrigEhic solvent.

Compound i avasSiaseheehinblR G andlalseatiad metipelipipryazine-futarboxylate (or another
secondary amine) were added in the presence of 2.1 eq of DIEA. The mixture was stirred for 24 h at it,
the solvent was removed and the residue was taken into ethylacetate. The organic solution was
washed wilfrusztter amibdride efiies wesseeivapoTate da T hesitdinBe Birneis Bt FtRIFIR; AR8F O

chromatoggaphypithoailica aelandd RixstenRCNYMeLHDI O bithaseaitienintT higenity dueompound XV was
reduced by hydrogenation with palladium catalyst to produce the carresponding aming.campound XVI.
Compoun&fﬁ\ﬁe\a}\t/ g“r‘e%%&%#vaﬁg neia)lgrpc%?ﬁ%%ﬁn‘a Pei%yﬁ% h%ﬁﬁ%:gmplete conversi(;n to the
correspondmpidiyany kifecs isTeéiosdlvent was removed and the residue was dissolved in dry DMF. To this
solution, 1 eq of the corresponding amino compound and 1 eq of DIEA was added. The solution was

puritcation'Sy BFEBRr AN HLE it ZTTOURT TR O 0 ODE e L el ot o
4-(3-(3-1(4ehuitipipernzin-dssel Torprespscriis) prnkass rorsd dablsizank s orriatinger ey ssn &Ltitle
compound Wagabiainge iR wing BracadireAlanehising stagivalenis efinhetylpipbeazide as
secondary E?xrpiiig!eeﬁts for soft gelatin capsules and suppositories are, for example, fats, waxes, semi-solid
and liquid polyols, natural or hardened oils etc. Suitable excipients for the production of solutions
and syrups are, for example, water, sucrose, invert sugar, glucose, polyols etc. Suitable excipients
for the production of injection solutions are, for example, water, alcohols, glycerol, polyols or
vegetable oils.
The physiologically functional derivatives also include prodrugs of the compounds of the
invention. Such prodrugs may be metabolized in vivo to a compound of the invention. These
prodrugs may or may not be active themselves.
Prodrugs of the compounds of the present invention include but are not fimited to: esters, which
are transformed in vive into the corresponding active alcohol, esters, which are transformed in
vivo into the corresponding active acid, imines, which are transformed in vivo into the
corresponding amines, imines which are metabolized in vivo into the corresponding active
carbonyl derivative (e.g. aldehyde or ketone), l-carboxy-amines, which are decarboxylated in
vivo into the active amine, phosphoryloxy-compounds, which are dephosporylated in vivo by
phosphatases into the active alcohols, amidoxime which are transformed into the corresponding

amidine, and amides which are metabolized into the corresponding active amine or acid

respectively.

For a definition of prodrugs see for example Han Han H.K., Amidon G.L.; Targeted Prodrug
Design to Optimize Drug Delivery. 44PS PharmSci, 2(1). article 6. (2000), DOl
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Yield: 15%. [M+Hr: 459.1. 1H NMR (DMSO-d6): 11.45 (s, 1H, NH), 11.44 (s, 1H, NH), 7.87 (t broad,
IH, ArH), 7.77-7.68 (m, 5H, ArH), 7.49 (t, | H, J = 7.9 Hz, ArH), 7.14 (s, *TL\!E@ (d,I1H,J=7.1
Hz, ArH), Wat%’ros%%lngﬁ%lggtially covers a group of signals, 2.34 (t, 2H, Jig';lg Z, IB\};@?—%% 1.40 (m, 2H,
CH2), 1.29 (m, 2H, CH2), 0.88 (t, 3H, J=7.2, CH3).
4-(3-(3-((4-hydroxypiperazin-1-y1)(imino)methybphenyOureido) benzenesulfonamide (2) The title
compound was obtained following procedure A and using 2 equivalents of 4-hydroxypiperidine as
secondary ErRi&/pYi0doOeud et BiReduction of N-Hydroxylated Compounds: Amidoximes (N-
4;)(3-(3-5:rpW%mi&%-MmM|MW%.r@A@)mmzemmHaamnMe(:@mmesuﬂm.compound was
obtained following procedure A and using 2 equi E()% nts of piperazine as n ine. Yield: 13%.
M) 40910 T BLBBGEI TR ER VBTG UaTaor e Tor SRR L AHILE
1-(4-(4-bromidptrenidssitonglyohadssEnd riBts{des uty Ipiperazin-ly 1) (imino)methyl)phenyl)urea (4)
Thetitlecompoundwasobtainedfollowing procedureB2(with444- bromophenylsulfonyfianiline) and using

i S YERSArLe 35 oA IS MR BIRG YRR Sk o
chromatog ; P 27%. r’59971. .
1-(4-(4-bromepherfytsulierrypifobre i <8y @ampryett dxypiperidin-ly1)(imino)methyl)phenyOurea (5) The

titte compound was obtained following procedure B1 or B2 (with 4-(4- bromophenylsulfonyl)aniline)
and using 2_equivalents of 4-hydroxypiperidine as secondary amine. T roduct w. ified by
preparativeTpﬁflf’ePWé%:35%%.9 Rﬁfﬁ]){k?%g%’%mllhﬁﬁjﬁe?b%%%d%r)@ gr?o'dgr%p H # ﬁﬁ)gaeéﬁgg{%s 1H, NH);
9.30 (s, 1Hsuldtle Sob2h6s frepimbii o f7dbapea vhish 1opRr Aug Yo AR el Trmags ey g®idbaH, .1=3.5
Zi, gg&:;;@ﬁ%%&%&% Fglla_*ﬁ%@dﬂ%ﬁ;«@é@ﬁ@mﬁh@amm@wssatﬁi@@mmpm@aamr@92-1.34 (m,
: . 1-(3-(imino(morpholinoyme enyl)-3-(4-(4-nitrophenylsulfonylphen a (6) The
title compofdSWAE SIS a?r{?et}gﬁfgﬁéﬁ%%pﬁ%%gpﬁargﬁ; \?\%ﬂlu ilﬁﬁprg%%ﬁ é?r?y_ ga‘%é)r% %ﬁ?%%g%nd using 0.8
equivalentpeimedipHolteias mectndariFiakmimiasinoprsinsist Wik hariTrediby Mapseeididatography.

sarcocystidae, amoebae, coccidia and trichomonads. The compounds or cotresponding

medicaments are particularly preferably suitable for the treatment of diseases caused by
plasmodia, in particular for the treatment of tropical malaria, which is caused by Plasmodium
falciparum, for the treatment of benign tertian malaria, caused by Plasmodium vivax and
Plasmodium ovale and for the treatment of quartan malaria, caused by Plasmodium malarice;
Most preferred is the use of the compounds according to the invention for the treatment of
coccidiosis or malarial diseases or for the production of a medicament or, if appropriate, of a feed
for the treatment of coccidioses or malarial diseases. The treatment can in this case be carried out

prophylactically or curatively.

The invention thus makes available novel medicaments for the treatment of the various forms of
malaria, in particular for the treatment of tropical malaria. It was surprising that the compounds
proved active not only against chloroquine-sensitive, but also against chloroquine-resistant,

Plasmodium falciparum strains.

The compounds of the present invention are also useful for the treatment of diseases which are

caused by eukaryotic protists of the genus Plasmodium,
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Yield: 2%. [M+H]: 510.1.
1-(3-(imino(pyrrolidin-hypmethyl)pheny1)-3-(4-(4-nitrophenylsulfortyl)p {fQ WO
2010/086177BEAB28T0/0011546 The title compound was obtained fo Iovz%ggg%céd%re 32 with
4-(4-nitrophenylsulfonyl)aniline and using 0.8 equivalents of pyrrolidine as secondary amine. The
product was purified by flash chromatography. Yield: 5%. [M+H]4: 494.0. IFINMR (DMSO-d6): 10.09
(s, 1H, NH); 9.86 (s, 1H, NH); 9.25-8.65 (broad, 2H, NH2); 8.31 (m, 2H, Ar-H); 8.10 (m, 2H, Ar-H); 7.85
(m, 2H, ArTig;iTvasignrelpes myhp uye of 1epmnqsiagniageordine i thepinapLiqy For A8 MAYCRIEH): 7.14 (m,
IH, Ar-H); 3rd6ndai8nibioad, 4H, 2NCH2) water signal partly covers this group of signals; 1.96-1.80
(broad, 4H, 2CH2).
1-(3-(imino(4-methylpiperazin-typmethyl)pheny1)-3-(4-(4-nitrophenylsulfonyl)phenyOurea (8) The title
compoundWyasaskiteingsd F611BVIPIGHIb CRYIHOB 220vith $§Eﬂ-ﬁfﬂ%§’pﬁéd9l§8mﬁf§5’g§hiw€ &M using 1.5
equivalentgpfkrmathylpiparaang. Thegwroducisvas gustigainy flaskutthdomhatogriaptpmyield: 18%.
[M+H]t: 523.2 | H NMR %_I%Ir\./JSO-dG . 10.18 (broad. 1H, NH); 9.96 (hroad, 1, NH): 934 {hroad, IH,
NH); 9.26 (BP64E L Ki 8%50 ?lrlrafogﬁjl%ré-ﬁ)% 18 (M 21 AL 7794 (m, SH, Ar-H); 7.76 (m, 1H,
ArH); 7.71qwiniding, AfordeyElBE.(niurpfantying); prigmqpines HORSURNIL7 9 YRAUIRF: APHPR2SI9IBE3 28 (broad,
4H, 2NCH2hwatsshsignahpasiinpovesadiisageaipaf signals: 2r36n2:88pthroad, 4H, 2NCH2) DMSO
signal partly covers this group of signals; 2.23 (s, 3H, CH3). '
1-(3-(imino(thiazolidin-3-yl)methyl)p_henyl)-3_-(4-(_4-nitrophen&%sulfonyl)phen Qurea (9) The title
compound ExempisrereePfone wirR Prace dir & sriprnay (AsHiS HHEMASHRERYITAMIine and using 1.5
equivalents of thiazolidine as secondary amine. The product was purified by flash chromatography.
Yield: 1%. lw@»@did@gewmv@rmmaﬁ:m@mst&elmgwnwsﬁ?ﬁ?nzmem'fonam'de
1-(34(4-hydroxypigeidinydrydytipnaymeshghphonyh)ifiénhuritdopeeryisulfomighenyl)urea (10) The
title compoynd, was, obtained foIIovy'HrJ cedure Bl oL R th4aSnaitrgphenylsulfonyl)aniline and
using 1.5 e%u%g?gétz"&m ﬁ%%ﬁn ip%)rgl{d%ng%[ées&ornaﬁyeamige? Tﬁe product was purified by flash
chromatogf*apH;i.“%é?d%nl@%“W#ﬁ’!@h‘?ﬂ?i}}@’(@'buw Ipiperazin-1-
yh(imino)methyl)phenyljurea

5. 1-{(4-(4-bromophenylsulfonyl)phenyl)-3-(3-({4-hydroxypiperidin-1-
y)(imino)methyl)phenyljurea -
1-(3-(imino(morpholino)methyt)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenylurea
1-{3-(imino(pyrrolidin-1-yl)methyl)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenyljurea
1-(3-(imino(4-methylpiperazin-1 -yhmethyl)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenylurea

© ™ o>

1-(3-(imino(thiazolidin-3-yl)methyl)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenylurea

10. 1-(3-((4-hydroxypiperidin- 1-yl)(imino)methyl)phenyl)-3-(4-(4-
nitrophenylsulfonyl)phenylurea

11. 1-{4-(4-chlorophenylsulfony!)phenyl)-3-(3-((4-hydroxypiperidin-i-
yh(imino)methyphenyljurea '

12. 1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-((4-(hydroxymethyl)piperidin-1-
yi}imino)methyl}phenyhurea

13. 3-(3-(4-{4-bromophenylsulfonyl)phenyljureido)-N,N-bis(2-methoxyethyl)benzimidamide

14. 1-(4-(4-bromophenylsulfonylphenyl)-3-(3-(imino(thiomorpholino)methyl)phenyljurea

15. 1-(4-(4-bromophenylsulfonyl)pheny!)-3-(3-(imino{pyrrolidin-1-yl)methyl)phenyljurea
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11-1 NMR (DMSO0-d6):10.13 (s, 1H, NH); 9.91 (s, | H, NH); 9.37-9.16 (broad, 2H, NH); 8.29 (AB, 4H,
J=63.3 Hz, 8.9 Hz, Ar-H); 7.82 (AB, 4H, J=67.0 Hz, 8.9 Hz, Ar-H); 7.78 (s -H): 7.61 (m, 1H,
Ar-H): 7.52 (6, 19 399G Ar-H); 7.19 (m, 1H, Ar-H): 4.95 (d, 1H, J=3. ﬁi}zﬂ?@.ﬂs’?@% -3.83 (broad,
114, CH); 3.60-3.10 (broad, 4H, 2NCH2) water signal partly covers this group of signals; 2.00-1.40
(broad, 4H, 2CH2). 1-(4-(4-chlorophenylsulfonyl)pheny1)-3-(344-bydroxypiperidin-1-
0)(imino)methyl)phenyOurea (11) The title compound was obtained following procedure B2 with
4-(4-chloropheh{i&(ohiDupmer emdruémyh pErduvido et ipdremendPRs ditsiidary amine. The
product was puyrifiedkwpreparative HPLC. Yield: 14%. [M+Hr: 513.0. FT NMR (DMSO-d6): 10.44 (s,
1H, NH); 9.33 (broad, IH, NH): 9. H, NH):.9,05, (hroad.. IH, NH): 7.91-7.80 (m, 5H, Ar-H);
7.70-7.64 (r‘?{ M“Ogréﬂ‘i“‘)%%zys %fg(?(«??’é'ﬁ'f%r%%gf%%/ﬁ’%‘%‘frw}%-H); 4.91 (d, 1H, J=3.6 Hz, OH);
3.86-3.79 (broad({imiomiehvhehersdiyisal covers the group of 2NCH2 signals; 1.84-1.52 (broad, 4H,
2CH2). W@s2QX0/88QL 6iieipéaRid01 000 ety )phenylureido)-N-methylbenzenesul fonamide
1-(4-(4-bromophenylsylfonyhpheny1)-3:(34(4-(hydroxyme [psridin- 15 v(iminedmethyl)phenyl)urea
(12) The tit?é'c%’ﬁ?%[?#dtbw g}%ﬁ %ﬁ%’e%#%ﬁé“v_{ﬂ%’é“g%%ﬁ“e@g gv#?r%ﬁ-%ﬁ%romop gnylgulfoenyl)aniline
and using 2 MAdguivétebuty binsieendindopinemeahyheisdssridany el The residue was taken into
ethylacetate angdvashad pdthda¥uatd&@s, water and brine. The product was obtained after

llization wi lethyl _Yield: 20% -114: 57Q.9. 11- -4): 10.
o et bk B e e T il S ey
1H, Ar-H); 2276-1368-(¢hbugdpimesppin7! 90 Gmiup methylpheryuraide-N-(7 hlsagenabn-é): 4.07-4.02

(broad, 2H, CHakewatensignahipartially covers the group of 2NCH2 signals; 2.01-1.94 (broad, 3H,
CH+CH2); 1,50-1.40 (broad, 2H, CH2)-. . . 401N (4.
3-(3-(4-(4-b%r30'rr%o%gglg&/gls%’f%wyﬁ% g‘négagr&igg&ml\eltkﬁ’l |}§?§¥1r)ﬁlgtall‘18>)<yet ypbenzimidamide (13) The title
compound wasdfamEdsoldwaaen proéerirds 2 with 4-(4-bromophenylsulfonyl)aniline and using 1.14
equivalentssf histimnathpsyeibyhami@e as secondary amine. The residue was taken into ethylacetate

and washed Wi}ﬂ f5% I}Ig%%g/ (f%tf:\é]'\%?lg—?{)f %%gg nijpe‘?d (;l;BTee [Rﬁ?rg&%%q&&gmpﬁgag\éﬁ%galIization with

MeOH/ethyl ether. Vieid: A
1-(4-(4-broRfopheniGréimfergrpptipr)me irhrsRHR AL HbIino)methyl)pbenyOurea (14) The title
compound wass@htaiyendemwingnpsaeadridds 2 with 4-(4-bromophenylsulfonyl)aniline and using 1.14
ot S5 5 I S T urted by esh oty
suifamoylphenyl)benzenesulfonamide
27. 4-(3-(3-(imino(4-oxopiperidin-1-yDmethyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide
28. 4-(3-(3-((4-(2-hydroxyethybpiperazin-1-yl){imino)methyl)phenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide
29. 4-(3-(3-((4-(hydroxymethyl)piperidin-1-yl)(imino)methyl)phenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide
30. N-ethyl-N-(2-hydroxyethy})-3-(3-(4-(N-(4-
sulfamoylbenzy)sulfamoyl)phenyl)ureido)benzimidamide
31, 4-(3-(3-(imino{thiomorpholino)methyl)phenylureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide
32. N,N-bis(Z-methoxvethyl)-3-(3-(4-(IN-(4-

sulfamoylbenzyl)sulfamoyl)phenyl)ureido)benzimidamide
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[M-1-Hr: 559.0. 1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-(imino(pyrrolidin-1-y1)methyl)phenyOurea
(15) The tide compound was obtained following procedure 82 with 4-(4-bromophenylsulfonypaniline
and using L 14"V of pyrrolidine as secondary amine. The prodlﬁgg{ﬁgs{)bﬂﬂ(}r{:\ﬁ%& by flash
chromatography. Yield: 38%. [M+Hr: 527.0.
1-03-(3-(4-(4-bromophenylsulfonyl)phenypureido)phenyl)(imino)methyl)piperidine-4- carboxamide (16)
The title compound was obtained following procedure 82 with 4-(4-bromophenylsulfonyl)aniline and
using 1.14 Fguivieme o ifp@littriuliapayihsrammbeaedécondary amine. The product precipitated
directly from thexéeagtiendpbdryBnastiehapetidared.cabashaddeith cold diethylether and dried. Yield:
54%. [M+Hr; 584.0 . . - ,

1-(4-(4-am|_|$140p%%’ﬁ BIéEﬁi‘%\ﬁfligm%ﬁﬁ)l-_gf%%T(ﬂ%r?/%fpﬁ%%%‘r)llgi%Ejl?i%%ino)methyl)phenyOurea (17) A
suspension of #finchendtariraraidqPeiisivalents) in concentrated acetic acid was treated with a 3
M solution ¢f chlgridrigiasigipipaiethangianBe)minyiRsemhRiessiing suspension was added

portionwise to %ﬁocl)lrj 'orqzo{)l-(_l3-egé4s- Qggzgg&'ﬁiperid

in-I-y1)(imino)me Flyfjp e?%ylﬁ- - 2‘( -nitrophenylsulfonyl)phenyOurea (10(\))\%in acetic acid. The resulting
solution wafstifrestz Ho(r3a( BB ety insrrginclish Gkl e thyrhehiradorrzerssy iRIBIdaqueous
solution, ang exiragied with | siivhasataiRintine)tidegompoundidnsnofrained after preparative HPLC.
Yield: 18%. [M+Hr: 494.1. WO 2010/086177PCT/EP2010/000546 EH NMR (DMSO-d6): 11.30 (s, IH,
NH): 11.22 (s, ?@W@?’ﬁ@‘%ﬁ“’fﬁf‘{ R%”ﬁ ;137.72-7.66 (m, 5H,_Ar-|l—§|?; 7.52-7.41 (m, 3H, Ar-H):
7.10-7.06 (A%; 143-A-Gmins@ reryipiparazin; | Al e ey brhsabisedo M (RiH2); 3.87-3.76 (m, IH, CH);
3.75-3.67 (M, 2hlidSHh)i-wiiersignalpaitially covers a group of signals; 1.90-1.78 (broad, 2H, CH2);
1.58-1.44 (Qpogd, 2K CHPY - o e Dureido) No(d-

4-(3-(3-((4- %t%défsgé%%&ﬁ (?rrnalzﬁ%)ln%’e)t%?ll)ng %I?Ity L}?e?(rj%))ﬂ{lefmogthyﬁbenzene sulfonamide (18)
ThetitlecomposhtRmesBrapxbeefrsifskifsreidsanophenyl)ureido)-N- methylbenzenesulfonamide
following pracedp-es@iapdUsinglgigeeginialents of n-butylpiperazine as secondary amine. The product

was purified byyﬁ{gggé?ryﬁ\:/tﬁyﬁgﬂ'egy!)ﬁ%l%)ﬁ%mylsuIfonyI)hydrazinyl)benzenesuifonamide
41. 2-(4-(3-(3-((4-butylpiperazin-1-yl){imino)methyl)phenyljureido)phenylsutfonyl)isoindoline-

5-sulfonamide

42. 4-(3-(3-((4-butylpiperazin-1-y)(imino)methyl)phenyljureido}-N-(1-(4-
sulfamoylphenyl)ethyl)benzenesulfonamide

43, 4-(3-(3-(imino{morpholino)methyl)phenyljureido)-N-(4-
sulfamoylbenzyl)benzenesutfonamide

44. 4-(3-(3-((1,1-dioxidothiomorpholino)(imino)methyl)phenylureido)-N-(4-
sulfamoylbenzyl)benzenesuifonamide

45. 4-(3-(3-(imino(4-(pyridin-4-yimethyl)piperazin-1-yl)methyl)phenyhureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

46. 4-(3-(3-(imino({pyrrolidin-1-yl}methyl)phenylureido)-N-(4-
sulfamoylbenzylbenzenesulfonamide

47. N-(2-(diethylamino)ethyl)-N-methyl-3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)benzimidamide

48, 4-(3-(3-((4-hydroxypiperidin-1-yl)(imino)methyl)phenylureido)-N-(4-

sulfamoylbenzyl)benzenesulfonamide
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IM+Hr: 473.2. 4-(3-(3-((4-butylpiperazin-I-yl)(imino)methyl)phenyl)ureido)-N-propylbenzene
sulfonamide (198 Thetitlecompoundwaspreparedfrom3-(3 -(4-(N- propy ISéJIfamo flp h eny

. Wo. Z010/086177 . . : PCT/EP2070/000546 7.
Dureido)benzim’idam ide following procedure C and using 2 equivalents of n-butylpiperazine as
secondary amine. The product was purified by preparative HPLC. Yield: 13%. [M+H]t: 501.3. NMR
(DMSO-d6): 9.77-9.27 On broad, 3H, NH); 7.86 (broad, 1H, Ar-H); 7.66-7.46 (m, 6H, NH+Ar-H); 7.32
(m, 1H, Ar-I-1); 7.18-7.13 (m, 1H, Ar-H); water signal partially covers a group of signals; 2.65-2.57 (m,
2H, CH2); 1%58-(343-(Brdimevsiaminolpyrgslin-do YemupmedpiphagpiidmN4y 3 Hz, CH3); 0.72 (t,

3H, J=7.4 Hz, Gii@hodHiantphdnbisadpipasmzie-1-y1)(imino)methyl)phenyOureido)-N,N-bis(2-

hydroxyethyl)b sulfonamide.(20) The title compoundwasprepared from, | . .

4-(3-(3-cya%6c)5p eny 5§’rne'f1 %?%yﬁ&b%&) K;C’&?%@S rﬁﬁbgnqzg\ﬁgs%]%%%a%‘ﬂ%%ﬁgbﬁng procedure C and
using 2 equivateHneraepatisizerasiienagidecondary amine. The product was purified by preparative
HPLC. WG 2Gi/080UIERGRIAERIDINIPN0546 Yield: 18%. [M+Hr: 547.2. IH NMR (DMSO-d6):9.81
(broad, 2H, NH); 9.48 (broa NH); 7.94 (br 1 H) 7.79-.7.57 (m, 6H, Ar-H); 7.29-7.24 (m,
IH, Ar-H); 3.55 tl, %T—?y egz %‘%%ﬁ%heﬁyl ug(%‘%?—‘?“?]“@‘?ﬁ?%@ﬂ 1;3 Sv%t‘égrr}%s?g lgepartially covers a
group of sigRats{(x@dinisggiprasdn-2pi)osipbnhasyrgdnii-G CH2); 0.95 (t, 3H, 1=7.3 Hz, CH3).
1-(34(4-butylpiperazintbaskyimuneiaatidiphienyl)-3-(4-(morpholinosulfonyl)phenyOurea (21) The title
compound was, prepared from 1-(3-cyanopheny1).3-(4-(mar ingsulfonyfiphenyl) urea following
procedure éﬁ a%§5§gﬁcan {é(quT\fa?(ﬁWg: 6%’%?1{%%2 gé?ré]gygég gegégrgggry amine. The product was
purified by prepéfatioetqmygbeprangsuibognide H): 529.2. 1H NMR (DMSO-d6): 9.83-9.13 (broad, 3H,
3NH); 7.90shraagh L mivotd)isdp iyl phfdzin H et ]) PhaB FulldapNie- Ar-H); 3.67 (m, 4H, 2CH2);
2.89 (m, 4H, 2CH2): water signal ial vers a group of signals; 1.60-1.42 (broad, 2H, CH2);
1.41-1.28 (m, 5#%’?%?’3 Bzéég%%ﬁﬁgml@%é%fz CH3). _
4-(3-(34(4-BiyAibEraminest envinirrstry nyies O RRery g -Bhibroquinolin-4-
yl)benzeuesulienamide:022) bEhatidedampaidadwaspreparedfromN-(7-chloroquinolin-4-yl1)-4-(3-(3-

56. 4-(3-(3-((4-heptylpiperazin-1-yl)(imino)methyl)phenyliureido)-N-(4-

suifamoylbenzyhbenzenesulfonamide

57. 4-(3-(3~{(4-acetylpiperazin-1-yD)(imino)methylphenyijureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

58. 4-(3-(3-(imino(4-propionylpiperazin-1-yl)methyl)phenyljureido}-N-(4-
sulfamoylbenzyl)benzenesulfonamide

59. 4-(3-(3-(imino(4-pentanoylpiperazin-1-yl)methyl)phenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

60. methyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoylphenyliureido)phenyl)methyl)piperazine--carboxylate

61. ethyl 4-(imino(3-(G-(4-(N-(4-
sulfamoyibenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate

62. propyl 4-(imino{3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyi)ureido)phenyiymethyl)piperazine-1-carboxylate

63. 4-(3-(3-((4-butyl-3-oxopiperazin-1-yl}imino)methylphenyl)ureido)-N-(4-
sulfamoylbenzylbenzenesulfonamide

64. N,N-dimethyl-3-(3-{(4-(N-(4-sulfamoylbenzyl}sulfamoyl)phenyhureido)benzimidamide
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cyanophenyl)ureido)benzenesulfonamide following procedure C and using 2.2 equivalents of
nbutylpiperazine as secondary amine. The product was purified by pre | P Yield: 25%.
M+Hr: 620.2 3 AR (DMSO-d6): 9.78-9.59 (broad, 2H, 2NH); 8.35%?%,0 :lﬁl?bgﬁz, Quin-H); 8.26
(s, IH, NH); 8.14 (d, 1H, J=6.1 Hz, Quin-H), 7.83 (m, 1H, Ar-H); 7.72 (m, 2H, Ar-H); 7.64 (d, IH, J=2.1
Hz, Quin-H); 7.62-7.46 (m, 4H, Ar-H); 7.33 (dd, IH, J=8.9 Hz, 2.2 Hz, Quin-H); 7.13 (m, WO
2010/086177PCT/EP2010/000546 IH, Ar-H); 6.91 (d, 1H, J=6.1 Hz, Quin-H); water signal partially
covers a gfdup-61-EiihiS:- vareethydpipsiazin | 20Empyst i phan e s N-64r3). 4-(3-(3-44-b

TecompoL o e e o e (2
sulfamoylé%gen%%%\gsﬁigﬂ%@?%ﬁ%ﬁﬁgﬁgﬁl v?/%wzg:‘]nb%ﬁgc%ré)) eér%c’i%ﬁ}?a)f%dg iivalents of

nbutylpiperazindfasadeambbynasntse fopamigeoduct was purified by preparative HPLC. Yield: 16.5%.
[M+Hr: 6142, \EINMR4(RMSRs£6n 20y bring blipeaach- Bl Gl infeB2tipreay(nrdiad N {425-7.16 (m,

3H, Ar-11); 7.15 (s broad, 2H, NH2): yater signal partially covers a group of signals; 2.33 (t, 2H, J=7.2
Hz, CH2); 1.4@-‘1%@0( %?Zﬂ?@%ﬁ%@@@%w J=7.2 Hz, CH3).

methyl4-(inmho{3a83 (@aNo(@-Kisfatdiprienyydimeivbpipsteiy O reriby PRy seitiyiN-(4-
piperazine-l-eathpndatrd2Abihetitirtempaundwaspreparedfrom4-(3-(3-cyanophenyOureido)-N-(4-
sulfamoylphenyl enesulfonamide following procedure C and usi equiyvalent of methyl
piperazine-q?c%lgg'zag?g”ﬁgé{gégﬁt 3’%/'%?%%?1 ggﬁ%ﬁ e&ﬁ/&aﬁlg}rﬁ%ﬁ{] Bﬁgg c{;og allj(ls{z. The product was
purified by prepafgﬁvguqmmgenzenesulfonamide

70. 5-((4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido)phenylsuifonamido)methyljthiophene-2-sulfonamide

71. 4-(3-(4-((4-butylpiperazin- 1-yl)(imino)methyl)phenyhureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

72. methy! 4-((acetylimino)(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoy!)phenyljureido)phenyl)methyl)piperazine- I -carboxylate

73. methyt 4-((octanoylimino)(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyljurcido)phenyl)methyl)piperazine-1-carboxylate

74. - methyl 4-((hydroxyimino)(4-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyljureido)phenylymethyl)piperazine-1-carboxylate

.27 -



Yield: 5.3%. [M+H]t : 616.0. 4-(3-(3-(imino(morpholino)methyl)phenyOureido)-N-(4-sulfamoylphenyl)
benzenesulfo&i r%!}digmg%?”)ﬁhetitlecpmpoundyvaspreparedfrom4-(3-(3_’-cy§13&9ﬁt}%ﬂ%&¥gggdo)-N-(4.-
sulfamoylphenyl)benzenesulfonamide following procedure C and using 1 équivalent of morpholine as
secondary amine and 0.5 equivalent of DIEA as base. The product was purified by preparative HPLC.
Yield: 31.6%. WO 2010/086177PCT/EP2010/000546 (M+H]+: 559.1. 11-1 NMR (DMSO-d6):
10.69-9.10 (broad, 3H, 3NH); 8.44 (broad, 1H, NH); 7.81 (m, 1H, Ar-H); 7.75-7.59 (m, 7H, Ar-H); 7.49
(m, 1H, Ar¥gperimeorapBagh 5H, Ar-H+NH2); 3.73 (broad, 4H, 2CH2); 3.54 (broad, 4H, 2CH2); water
signal interferes with these two signals.
4-(3-(3-(iminkifdeviaidnd pidexazin Thyl)methyl)phenyOureido)-N-(4-sulfamoylphenyl)
benzenesulfonamide (26) Thetitlecompoundwaspreparedfrom4-(3-(3-cyanophenyOureido)-N-(4-
sulfamoylphenyObenzenesulfonamide following procedure C and using 1 equivalent of
1-methylpipéedsiiveing seleoriakiags arpiesaity PEguivalent of DIEA as base. The product was purified by
preparative HPLC. Yield: 33.8%. [M+Hr: 572.1. NMR (DMSO046): 10.45 (broad, 1H, NH); 10.34
(broad, 1H, N%S:Zl (s, 1H, NH); 7.77- 7.60 ﬁm 8H, Ar-H); 7.51 (m, 1H, Ar-H): 7.27-7.21 (m, 2H,
Ar-H); 7.19PEND- et hpoRiH2): watbENaY sy 5marisyroup oP’Eﬁéﬁ‘aTé}’%‘??é"ts, 3H, CH3).
4-(3-(3-(imino@-oxapiperidin- 1E8Eyoreihydipbremibyinside) - N - (4-Slilfartolisenapglibenzenestlfonamide
(27) The t%ﬁ%@%%%ﬁaéﬁ@? ﬁﬁ%}&@%ﬁt&}%ﬁ&ﬁg@ﬂ%@&%g JAN:=(dostlfamayibenzy!)

e

benzenesulfonamide following procedure C and using 2.2 equivalent of both 4-piperidone as
secondary EiAe &n B Y ER 5is ia Baursn £ Sr SUtE WS peivieraatae Py Stb e SBEEEnd finally
with a prepasgiive TGt trolethpe/ Db Dk DcBrdreorgaphing 2%spdcadiArN H3 solution in
MeOH). Yield: 3%. [M+Hr: 585.2. 11-1 NMR (DMSO0-d6):9.69 (broad, 1H, NH); 9.62 (broad, IH, NH);
8.08 (t, 1H pldzBentiizeMH); 7.92 (M, 1H, Ar-H); 7.77-7.52 (m, 8H, Ar-H); 7.46-7.41 (in, 2H, Ar-H);

ZC3I?|-27)23 (ﬂ’e Mlo’e\vrit';c 'E'r%?c;:a s'oxg’egg -’o%tgfngd: %‘gmHEisl%t'gzie%t%,(wg%ghﬁﬂéo%%lﬁl%%1,2%A?road’ 4H,
DCM, DMF, DIEA, 3-nitrobenzamidine, 3-aminobenzamidine; tin(lI) dichloride dihydrate,
formic acid, acetonitrile, d4-trifluoro-methylaniline, 3-chloroaniline, 2-bromoaniline, 2-
aminobenzonitrile, 2-bromo-4,6-difluoroaniline, 3-tri-fluoromethyl-4-chloraniline, 3-

trifluoromethylaniline, 2-bromo-4-trifluoromethylaniline, 3,6-bis-trifluoro-methylaniline, 2,4-di-

bromoaniline, butylamine, benzyl-amine, adamantylamine, oxalamide and sulphamide.

The following chemicals were obtained from Acros Organics, Belgium: 4-aminosuifonamide,
3-isocyanatobenzonitrile,  n-butyipiperazine,  N-chlorosuccinimide,  4-hydroxypiperidine,
piperazine, hydroxylamine, 3-nitrobenzaldehyde, silica gel, 4-(4-bromophenylsulfonyl)aniline,

4-(4-nitrophenylisulfonyl)aniline, 4-(4-chlorophenylsulfonyl)anitine, methyl sulfoxide-ds.

The following chemicals were obtained from Sigma-Aldrich Chemie. GmbH, Germany:
4-(Chlorosulphonyl)phenyl isocyanate and 4-nitro-sulphonyl-4-aniline, pyrrolidine, I-
methylpiperazine, thiazolidine, piperidin-4yimethanol, bis(2-methoxyethyl)amine,
thiomorpholine, piperidine-4-carboxamide, methyl piperazine-!-carboxylate, morpholine, 4-
piperidone,  2-(piperazin-1-yl)ethanol,  2-(ethylamino)ethanol, l-ethylpiperazine, n-
propylpiperazine, l-allylpiperazine, 1-(pyridin-4-ylmethy[)piperazine, tert-butyl piperazine-I-
carboxylate, 1-isopropylpiperazine, n-pentylpiperazine, n-heptylpiperazine, 1-butylpiperazin-2-

one, N,N-dimethytamine.
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WO 2010/086177PCT/EP2010/000546 4-(3-(34(4-(2-hyd roxyethyDpiperazin- 1 -y1)(i m no)met
hyOphenyl)ureidq)-N-(4- sulfamoylbenzyl)benzenesulfo na m ide (28) The. i nd was
prepared fromwﬁélf -ggf‘/ﬁnophenyOureido)-N-(4-su|famoy|benzyl) benz%%é%ﬁ?%%@r&%ge following
procedure C and using 1.2 equivalent of 2-(piperazinThypethanol as secondary amine. The product
was purified by preparative TLC (eluent: petrolether/DCM/MeOH 2:3:1 containing 2% of a 7 M NH3
solution in MeOH). Yield: 2%. [M-FH]: 616.1. 11-1 NMR (DMSO-d6): 10.12 (broad, | H, NH); 10.05
(broad, 1H, ng); 8.09 (t, 1H, 1=6.2 Hz, I,\II;?; 7.79-7.62 (m, 8H, Ar-H); 7.53 (m, 1H, Ar-H); 7.47-7.41 (m,
2H, Ar-H): Thedollopipmehenticaly et sbréned fronyMaybrider Heniga) &?TH,Ljés%“‘lt—‘FQ,"dﬁf,)"ﬁ‘.os d, 2H,
J=6.0 Hz, GH2)ic3B Hen2dthi Q6 ) ywater, signéibportiatyutivesiphegrbupref sigaals; 2.59-(broad, 4H,
2CH2). 4-(%;3@1 Aﬂ-ggfgr_?mt_hyppiperidin-l-yl)(imino)methprhenyOureido)-N-(4-
sulfamoylbenzy )benzenesulfonamide (29) The title compound was prepared from
4-(3-(3-cyanophenyl)ureidg)-N-(4-sulfamoylbenzyl) benzenesulfonamide following procedure C and
using 2.2 et SRR Hinyimethanol as secondary amine. The product was purified by
preparativeArddiical YHEIC 409 0dgtetwitiat 804 delHpRiftReDOMBOM BN R 630 (hrsesdmpier: NKBeg. 54 (broad,
N2 7200 e e o water el

; 7.20-7.16 (m, IH, ArH); 4. , J= , . 4, , 2H, J= z, CH2): water signa
partially cofEPEBRIRS IR B sigham- &T#ﬁ’(ﬁ?ﬁa@f&%ﬁ%té&%fggﬁ%} B ]rtgas)f "ff—?s CH2)-
N-ethyl-N-(2ethZiroryetiid)-Bi@nis (Rt irhiG@eEh 2y BaeGYphenyOureido) benzimidamide
(30) WO 2010/086177PCPEP2010/000546 The title compound was prepared from
4-(3-(3-cyapepheind) ureidoMy- (4-sblfaareythensyi) benvaresutfunamidesieljtwiny procesiore C and
using 1.1 eguivalents of 2-(ethylamino)ethanol as se r e Th ified by
preparative%%ﬁ%% %le% E %g%h%/xyﬁn r:“éngprm%%e p&'%qf%aﬁsa{%ﬂ%ﬂ’ RIS EsRLA
4-(3-(3-(imitTS(rSETROFENBIBIS RHRI FUAgI B A CRIETARRIR- PR SREHRSYIBE AN 0 ERLEME SHfEFamide (31)
The title compeawnarvassprapased: iommd £B+<@-sy ahophenyl)Hiciu): Ni(d:sB| eyl B fizyd)t
benzenesu”r?enamlge f Ilp\aung%[@ca%g%% & %ﬂ%ilé:SIng 1.1 equivalents of thiomorpholine as secondary

amine. The pr%r Ict was Sulr‘i?le y preparative TLC (eluent DCM/MeOH 8:2). Yield: 28%.

'H-NMR were performed with a Bruker AV300 (300.13 Mhz) at temperature of 305 K.
Abbreviations used for the peak identification were: s=singlet; d=doublet; t= triplet;

G = quartet; m = multiplet; J = "H-'H coupling constant.

Preparation process

The compounds described in this document were prepared according to methods described in the

following synthesis methods.
Procedure A - General procedure for the synthesis of compounds 1-3

. NG 5
NC NCO o HY O
i n
T O —— OO
O 8]

! fl L

i. HCHMeDH
il. se¢. amine
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[M+Hr: 589.0. 'H NMR (DMSO-d6): 9.74 (broad, 1H, NH); 9.67 (broad, 1H, NH); 8.08 (t, IH, J=6.3 Hz,
NH); 7.87 (m, 1H, Ar- 2 Z.77-7.51 (m, 8H, Ar-H); 7.46-7.41 (m, 2H, Ar‘H&i'Zg?Zz% %{l)aﬁrsggd, 2H, NH2);
7.24-7.20 (m,‘?ﬁ), %f%gm; H.O?; (d, 2H, J=6.2 Hz, CH2); water signal partiaﬁy covers a group of signals;
2.85-2.80 (m, 4H, 20-12). N,N-bis(2-methoxyethyl)-3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenyl)
ureido)benzimidamide (32) The title compound was prepared from
4-(3-(3-cyanophenyl)ureido)-N-(4-sulfamoylbenzyl) benzenesulfonamide following procedure Cand
using 1.1 ebedvivensobfisiaiposréppnidety anbches st BRAAMNMMiN sTRE ot et Ve urified by
preparative,HRkdeyah b8 e b Maikad 1Qidd poMdMIRiIEDM BGhalehe Saidbraneird WadNHywBd56 (broad,

1H, NH); 8,07 (t, IH, J=6.3 Hz, NH); 7.79-7.41 (m, 13H, Ar-H)..7.28 ad, 2k s (,14-7.11 (m,
IH, Ar-H); 1°0% (gl‘fei}f-‘ﬁlﬂ‘:@?ﬁ %—@%ﬁ%ﬂc}?}gﬂ é&%‘?@%ﬁ%ﬁ?fﬁﬂfﬁ‘é‘g @g@e%%?ﬁ gfyfﬂ%aﬁﬁécove rs a
group of sidjierest. p(lﬁpnmg:(gxmsme(q_gmfgmbwg%gwgg%g}lwas dissolved in a 4 M HCI
phenyflureidaiabicnisratbwiopesidingr drsaiovanidar (S niht a¥VOThe solvent was removed,

2010/086177PCT/EP2010/000546 The title o nd was prepared fr hvl  3-(3-(4-
4-(3-(3-cyafr!118pf{g%g'f)eureﬁcs))-l\‘lv-?s -esdulfav?’rl%yl@é%z@%%%nz%ﬁesﬁ?onarﬁ%% ollglvs‘fnﬁ proée&ure C and

using 2.2 exlfvateinraipisituinenairidgrsoxamiercas Sedsnduiy dhsirerrrmendios eewed purified by
preparative iRl fr DXeldi dRYerdMrtbilneGibbdwden BV (BN BR-6161u6: 6B DranthdinkdNRk; 9.56
(broad, 1H, NH); 8.0 ad,.1H, NH). 7.84 (m, 1H, Ar-H); 7.77-7.4 , r-H); 7, 20(broad, I H,
NH2): 7.28§’(6'F%2§%‘,""é%l',§?\ﬁléj?"}"?'2i-‘7%&&%,"2@%; i ea ,’%&TN%%%’%?E){E‘.O%% broad, 2H,
CH2); watér&Rfdkpartially covers a group of signals; 1.92-1.62 (broad, 4H, Ar-H). 443434(4-butyl
piperazin- 1-yl)(im no)methyl)phenyl)u reido)-N-(4-su ‘fa moylbenzyl) benzenesulfonamide (34) The

title compo %geyi\{zar'es < elr*;%(rjalfr?'{r)?:e ﬁ:é_ig?'_ Xaanggs;?sn(%ll%gg Ido)aNa(4sulirmeyenah. 4.

benzenew#amnm%%mgélwéﬂw—hr—rﬂfﬁ‘—_ T Ing 1.1 equivatents of n-butylpiperazine as
secondary @it sineidigti a8 s purified by preparative HPLC. Yield: 21%. [M+Hr: 628.1. NMR
(DMSO-d6): 9.81 (broad, | H, NH);:9:%% foreed, 1H "4.’);|44

(broad, IH, NH)»8.08 (t, 1H, 1=6.3 Hz,
{i. Hz02, Ac v

NH); 7.93 (imy-ZH)Ar-H); Ts7q- 158 i BH, AL 45741, 2H, Ava{ 728 (0rdadt, 2H, NH2);
7.25-7.21 (in, I}, Ar-H); 4.03 (¢, 2H, J=6.3 Hz, CH2); w@ater signal partially covgrs a group of signals;
1.64-1.53 (broad, 2H, CH2); 1.33 (m, 2H, CH2); 0.91 (t, 3H, J=7.3 Hz, CH3). 1

"5

p
N 1. HCUMBDH NC
Re o o ii. sec. amine HY9 & Y
T oo EE D10
4]
Vit

The muitistep syntheses of these compounds follow the methods already described in literature
(for example: E. D. Amstutz, er al., J. Am. Chem. Soc., 69 (8), pp 1922-1925, 1947) and require
the preparation of the 4-(substituted)-sulfonylaniline which is then reacted with

3-isocyanatobenzonitrile () to form the urea which is finally converted to the required products.

Step 1. Synthesis of (4-bromophenyl)(4-nitrophenyljsulfane

1 equivalent of 1-iodo-4-nitrobenzene (IV) and 4-bromobenzenethiol (or a corresponding 4-
substituted-benzenethiol) (V) were dissolved in EtOH. 8 equivalents of sodium bicarbonate were
added and the mixture was stirred at reflux for 22 hours. The solvent was removed and the

residue was suspended in water. The precipitate was filtered and washed with 1 M sodium
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4-(3-(3.4(4-butylpiperazin-l-y1)(imino)methyl)phenyl)ureido)-N-(2,3,6-trifluorobenzyt)
benzenesulfo%rgj}%og%?,)ﬁhe title compoundwaspreparedfrom4-(3-(3-qy@9]9l%la%%?geido)—N-(2,3,6-

trifluorobenzypbenzenesulfonamide following procedure C and using 3 equivalents of nbutylpiperazine
as secondary amine. The product was purified by preparative HPLC. Yield (8%) WO
2010/086177PCT/EP2010/000546 [M-H-1] 603.2. 11-1 NMR (DMSO-d6): 11.00 (broad, IH, NH); 10.97
(broad, 1H, NH); 8.03 (broad, IH, NH); 7.83 (m, 1H, Ar-H); 7.74-7.63 (m, 5H, Ar-H); 7.51-7.33 (m, 2H,
Ar-H); 7.13s50o8idemendrvateHThe Hoalvedert 2was epne rrerERYAIRHEATON W SIRABOYVGHRS of signals:
2.33 (M, 2idididr@)s4}..46-1.23 (m, 414, 2CH2); 0.88 (t, 311, J=7.2 Hz, CH3).
N-benzyl-4-(3-(34(4-butylpiperazin-I-y1)(imino)methyl)phenyl)ureido) benzenesulfonamide (36)
ThetitlecompoundwaspreparedfromN-benzy1-4-(3-(3- cyanophenyOureido)benzenesulfonamide
following pheseed Sretiesérd bérﬁg’%‘éﬁﬁﬂiﬁ@ﬁ@%%&ﬁy%fﬁé’?ﬁiﬁgas secondary amine. The product
was purified-ByRepRaraiiven iBhenyjaldaid. [MdH]t: 249.2 cddedpbidkirt (DM Sd6jnlddes-11.14
(broad, 2H, 2NH): 8.52 (s broad, 111, NH): 7.94- b , AH, NH). 111, Ar-H). 7.75-7.67
(m, 5H, Ar} ?p}f%q%?ﬁ%,fgﬂfﬁf&“r’- )‘%?%15?9.?’9"%‘% ,eA‘irf[Iél) %97%1%7%5'7 a(ré%é%%}é’%ﬁ%s broad, 2H,
CH2); watersigaalvsartancaddrd 48mlfor'digruidng)ad i sdytoncwes) rafusd B8 ah, 11, 2cH2);
0.88 (t, 3HpxcifideTrfadd3)pon cooling of the solution to room temperature and addition of EtOH. The

4-(3-(3((4-ethylpiperazin:|l-yL) (iminoym Bh%QBhﬁ'E{QHr%Ej =N+ -%Jlgql,;\f)_ylbenzyl)
benzeneSLﬁfgﬁé)m|dga(g3%l)le¥ef13éfvit‘?é%%grﬁv§oundv@asprepaaretﬁrigm -?3 '-(3-c°yanophenyl)ureido)-N-(4- .
sulfamoylbenzyl)benzenesu [fonam ide following procedure C and using 1.5 equivalents of 1-

ethylpiperagine asseaw slatyLsrinepihe/pigsiydtwias pdrified by flash chromatography on silica gel.

Yield: 30%, [M+Herr1;si§r9 %‘tlTin H? chloride di}:}rlgrate in concentrated acetic acid (66.1 g in 180 mi) was
r

4-(3-(3-(imf}lgt‘ﬁgpropylplper zin-hyl)methyl)phenyOureido)-N-(4-sulfamoylbenzyl) i

benzenesuRaRarHidea 384 solution of chloridric acid in MeOH for 30 minutes. The resulting suspension
was added portionwise during 40 minutes to a suspension of the I-bromo-4-(4-
nitrophenylsulfonyl)benzene (IV) compound (28.6 g) [or a correspondent [-substituted-4-(4-
nitrophenylsulfonyi)benzene] dissolved in acetic acid and was stirred at 80°C for 2 h. 2 litres of
water were added and a precipitate formed overnight, which was filtered and washed with 10%
aqueous sodium hydroxide and water. The product was crystallized from hot-cold EtOH (yieid:

69%).

Step 4. Synthesis of 1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-cyanophenylurea (VIII)

4-(4-bromophenylsulfony!aniline (VII) [or a correspondent (4-substituted)suifonylaniline] (1
equivalent) was dissolved in a 3:1 solution of DCM/DMF. A solution of 3-isocyanatobenzonitrile
(D (1 equivalent) in DCM was added dropwise. The solution was stirred overnight at rt and, after

removal of the solvent, the product was crystallized from hot-cold MeOH (yield: 97%).

Step 5. Synthesis of  1-(4-(4-bromophenyisulfonyl)phenyl}-3-(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyljurea (4-17) '

Under argon atmosphere, 1 equivalent of [-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-
cyanophenyturea (VIII) {or a correspondent 1-(4-(4-substituted-phenylsulfonylphenyl)-3-(3-
cyanophenyljurea] was dissolved in of 4 M HCI in dioxane/MeOH 5:1. The solution was stirred

overnight at rt then the solvent was removed in vacuo. The residue was washed with diethylether,
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Thetltlecompo dwa}sgrgparedfrom4 (3-(3-cyanophenyl)ureido)-N-(4- CT/EP2010/000546
sulfamoylbenzy%%enzenesulfonamlde following procedure C and using 2 equivalents of
npropylpiperazine as secondary amine. The product was purified by preparative HPLC. Yield: 30%.
[M+Hr: 614.1. NMR (DMSO-do): 9.80 (s broad, 1H, NH); 9.75 (s broad, IH, NH); 9.70 (s broad, 1H,
NH); 9.45 (s broad, 1H, NH); 8.08 (t, IH, J=6.3 Hz, NH) 7.93 (m, 1H, Ar-H); 7.76-7. 62Pgm 7H, ArH);
7.56 (m, 1kissripparunpdisselveth im Ay AMERH7 (o ME} Gad, spsiadpiot 7.550, D s9HN2IERIS AF-H): 4.04 (d,
2H, J=6.3 Hpefand-onvater signal panialiieafets agrappnafngigaalsdaty/ BmindB dincomeaay2H, Cl-12);
0.92 (t, 3H 74 2, S ?

4-(3-(34(4- a{;l]iyﬁolperazml-iﬁ B%."F‘n’?‘n'% Wghﬁfphéﬁfénuaﬁé%%n)! le %&2 2uﬁ§m5§ﬂg§%¥; jp purified
benzenesmﬁéﬁ%‘rﬁ|H@%3@50ﬂ?&&4§8&m&5&ﬁﬁ%@ﬁ@ﬁﬁr‘éﬁﬁ6¥ﬂ&“(@’—?S"-E%ﬁ@ﬁ’r‘i‘é??y@fd%‘a’o‘) N-(4-
sulfamoylbﬁ@@&b@pé@ﬁ%&@}%ﬁdﬁé@“@\mmmﬁ@uﬁe»@ﬁr}ﬂhassmghﬁmqandai@ms:aﬁ]of
aIIyIplperaZ| e as se dgg Ee The product was purified by preparative HPLC. Yield: 3%.
[M+141t: 61D i &?? titylpiperazin-1-y1)(imino)methyl)phenyOureido)phenylsulfonyl)
hydra2|nyl)benzenesulfonamlde (40) The title compound was prepared from

4-(2-(4-(3-@eyanephe e} théwdstizempebadizene suifonandidefailowirg procedure

C and utsin e U|\4§!eentesreogo n l.é%lgll elasing.as secondary amine. The product was purified by
prepara |ve%§%q%‘l7ﬁg_m‘7 |iVl +Hr E629 T.

244-(3-(34 (Bt dylissipnefatsin: W@’(ﬁ‘ﬁﬂﬁb’)ﬁ@f@l)ﬁf@ﬁw & LRI REED IR S o BIEEES Uulfonamide

(41) WO 20004088371 GTdER AR GAAG046: Be, Stk eampognd was prepared from 2-(4-(3-(3-

cyanophenyl)ureido)phenylsulfonyl)isoindoline-5-sulfonamide following procedure C and using 3

equivalents of n- but Iplerazme as secondary amlne The product was purified by preparative HPLC.

Yield; 12%12 O PRsdurEiords syglhepis o ‘ ad; 2H, 2NH) 7.81-7.87 (m, 7H,

Ar-H); 7.50-7.41 (m H, Ar H:)q:ﬂ' N road 21 1 NH2) Kcl 9‘1(—%& -HQ; 4.64-4.59 (in, 4H,
@ X(m

2CH2); waigs @EI pértlally covetls lgrgup of signals;-2.3 §-$122 (m, 4H, 2CH2);
0.88 (t, 3H, J z, CHO. ,, Cl

X

Ra i. HCIMeOH NG o) Q0 g3
R2, @H H_@_ N n sec. amine @_i&{ ! H ( > .:,é';—r\f
R‘: RJS P a R4

18-71 X

(f):O

=

Step 1. Production of the cyanourea compound (XII)

28 mmol of 3-aminobenzonitrile (IX) were dissolved in 40 ml DCM. 27 mmol of
4-isocyanatobenzene-1-sulfonyl chloride (X) were added portionwise over 20 minutes and the
mixture was allowed to stir at room temperature overnight. The urea product (XTI) precipitated,
was filtered, washed with cold DCM and was used directly in the next step (yield 93%).

An appropriate amine or aniline compound was dissolved in MeCN and DIEA was added (from
1.2 to 3 equivalents, depending on the amine or aniline compound). The solution was cooled to
0°C and, under vigorous stirring, | equivalent of the ureido-sulfonylchloride compound (XI) was
added portionwise, The reaction was allowed to stir overnight, allowing the temperature to

-32.



443434(4- bu tyl pi perazin- 1 -yl)(imino)m ethyl)phenyOu reido)-N-(1-(4- sulfamoylphenyl)ethyl)
benzenesulfo%mgdﬁ ’ 46%)”Thetitlecompogndwasprleparedfrom4-(3-(3-cy§8%%h%rlyxll3&’%%(i;do)-N-(1-(4-
sulfamoylphenyl)éthyl)benzenesulfonamide following procedure C and using 2 equivalents of
nbutylpiperazine as secondary amine. The product was purified by preparative HPLC. Yield: 8%.
[M+H]: 642.2. 4-(3-(3-(imino(morpholino)methyl)phenyOureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (43) '
Thetitlecompouselteas pFep srbvdfitorms {B3uSxghnup HeryDirei GBI INwap- obtained by precipitation
sulfamoylbgqzybhgnzensstifanamidefoleuingipmeadira Crandsusingne prsvalents akmerpholine as
secondary amij ? T%e&g\duct was Eurified ti%/!%e arﬂy'l\fll HPLQQ; ield: 38%.#]M+H]1 :573.1. IHNMR
(DMSO-d67 8181 {8 BRSPS A Eaa ™ A, éﬁ’; 'B. %?‘d’é‘&fefﬁ? 1558.07 (1, 1H, 3=6.2
Hz, NH); 7.85 (m, 1H, Ar-H); 7.76-7.62 (m, 7H, Ar-H); 7.55-7.42 (m, 3H, ArH); 7.28 (s broad, 2H, NH2);
7.28-7.18 (5,3H. NI - O3k8 2ol D JlRorfohiRled Stzantinbm broad, 4H, 2CH2); 3.54-3.58

(in broad, ,.2CH2). WO 2010/086177PCT/EP2010/0Q0 ) )
(5o T AHTREETF oL ST S D e e 20

benzenesutibpBimiddeid) 4TvdiH éncbenpouines witisrepleetd rdm wa3tBedyansopgivny O diedo)-N-(4-
sulfamoylbgiizal)heezsns el fmaacsisle follomiagipwasdune Guard Waingabo-euuivalaptsabl  1-
dioxothiomorpholinge se{condar rgrcplng The PJoduct. as purified by preparative HPLC. Yield: 13%.
[M+Hr: 621" ‘.‘;Ef:-p(?f@?ﬁr ?n%?ﬁs-fﬁ}/fe AN hyﬁﬁfﬁe{’rga{zﬁ’ﬁ 13f)l)methyl)phenyOureido)-N-(4-
sulfamoylbémnaytyatn 2& e si¢d rranaichedpas Vs stelkeedamipbUirndvensiprisgareenty ofrthe chosen
4-(3-(3-cyanephrnyinisida)hl -{dssuifamey Ibenzyibenz e mesulfanamidesfetiawing pipgadire C and

using 2 equivalents of 1-U€Hg/r'din-4-¥cl)r983Eyl}RipeYazme as secondacp(haminc% The rogténgas purified

emperatures ran rom 55 & soivent was removed and the prodiict was puri
by prepara{lv P

preparative preparative-HPLC and a gradient of acetonitrile in 0.1% HCOOH.,,.

Procedure D - General procedure for the synthesis of compound 74

Compound 74 and analogues can be prepared in a multistep synthesis following methods known
and described in literature (for example: Liu K.-C., et al.; A particularly convenient preparation
of benzohydroximinoyl chlorides (nitrile oxide precursors). Journal of Organic Chemistry, 45
(1980), 3916-3918; Johnson J.E. et al.; Bisamidoximes: Synthesis and Complexation with
Tron(l1). Australian Journal of Chemistry, 66 (2007), 685-690; Mochrle H,, ef al.; Assistance of
N, N-disubstituted amidoximes in cyclodehydrogenation reactions. Zeitschrift  fuer
Naturforschung, B: Chemical Sciences, 47 (1992), 1333-1340).
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HPLC. Yield: 11%. [M+H]: 663.2. NMR (DMSO-d6): 9.63-9.52 (broad, 3H, 3NH), 9.25 (broad, 1H,
NH); 8.67-8.63 (m, 2H, PyrH); 8.09 (t, 1H, J=6.1 Hz, NH); 7.88 (m, 1H, Ar-H): 7.77- (m, 10H,
Ar-H+Pyr-11); _i&iﬁﬁT%m, 2H, Ar-H): 7.30 (broad, 2H, NH2): 7.22-7.1%&11%"%?’[?&‘533; 4.04 (d, 2H,
J=6.2 Hz, CH2); water signal partially covers a group of signals; 2.80-2.57 (m, 4H, 2CH2)-
4-(3-(3-(imino(pyrrolidin-1 -yl)metbyl)phenyOureido)-N-(4- sulfamoylbenzyl)benzenesulfonamide (46)
Thetitlecompoundwaspreparedfrom4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)bengenestifePamide following'ﬁ) acedure C ang using 2 equivgtelnts of pyrrolidine as
secondary amine: procig¥RaEBftied b aative—ﬁﬂt&:w.éﬁield: 16%MHHERE57.1. WO
2010/0861 7P TEP2010/000546 1HNMEN 0-4): 9.51 (s broad, 1H2 ), ,42¢s broad, 1H, NH);
9.26 (broad, 1H, NH); 8.75 (s broad, 1H, NH); 8.08 (t, 1H, J=6.4 Hz, NH); 7.90 (m, 1H, Ar-H);
7.76-7.41 (m, 108" ArH); 7.28 (s broad, 2H, N#%): 7.25-7.21 (m, 1H, Ar-H); 4.0% (d, 2H, J=6.3 Hz,
CH2); 3.56 (t, 2H, J=6.9 Hz; CH2); 3.41 (t, 2H, J=6.7 Hz; CH2); 2.11-1.84 (m, 4K, 2CH2).
N-(2-(diethylamino)ethyl)-N-methyl-3-(3-(4-(N-(4- suIfamoylbenzypsuIfamoyl)pf;?nyOureido)
benzimidamide (47) The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzemesulfonamide following procedure C and using 2 equit@ignts of NI,N1-

diethyl-N2-methylethaye-1,2- 'am'éne as s naarkaming. I firoduct was purified ky preparative
16)p: #«Lw@wgs@:qu):%%(very@ H,gLNH), 8.00 (t, IH,
r-H); 7.77-7.55 (n¥, 8H, Ar-H); 7.45-7.41 (in, 2R Ar-H); 7.28 (broad, 2H,

HPLC. Yield: 12%. [M+Hr:
J=6.3 Hz, NH): 7.96 (m™H,
NH2); 7.25-7.21 (m, IH, Ar-H); 4.044d, 2H, J=6.3 Hz, CH2); water signal partialjgsrcovers a group of
signals; 1.07 On broad, 6H, 2CH3). .
;1-(3-(34(4-%)@%)_’(18}10%% Eﬁﬁdﬁfim@ﬁﬁbm@hﬁmﬁﬁg?ﬁmfﬁ& skfaprayiien2drate and
enzenesulfonamide, e, title compou as.prepared from .
4-(3-(3-cyah¥5‘f5ﬁ’é’ﬁ%l‘.?l¢em’g)"%](’ﬂgﬁl’f‘éﬁ%ﬁ%i%*f% égn?éxﬁlérgu%%ﬁtrlﬁf%de ?Eﬁ'g&ﬁWgab%cégﬁrre C and
using 1,3 equivakbntstiof sohvyoloky-pipericise rs: ideentiemy Ma@hédiTthe gprec (de 8 plriived by
preparative bRl etmd\ialdii&2%ed MEHIIDNB &nli- 1.1 eq of N-chlorosuccinimide was added portionwise

over 30 min. The mixture was stirred overnight at rt, then it was poured into ice-water. The

suspension was extracted with ethylacetate and the organic solution was washed with water and
brine. Compound XIV was obtained after removal of the organic solvent. Compound XIV was
dissolved in DCM and | eq of methyl piperazine-1-carboxylate (or another secondary amine)
were added in the presence of 2.1 eq of DIEA. The mixture was stirred for 24 h at rt, the solvent
was removed and the residue was taken into ethylacetate. The organic solution was washed with
water and brine and was evaporated. The obtained oil was purified by flash chromatography with
silica gel and a mixture DCM/MeOH 95:5 as eluent. The nitro compound XV was reduced by
hydrogenation with palladium catalyst to produce the corresponding amino compound XVI,
Compound XVI was reacted with | eq of compound X in DCM until complete conversion to the
corresponding diarylurea. The solvent was removed and the residue was dissolved in dry DMF.
To this solution, 1 eq of the corresponding aminc compound and 1 eq of DIEA was added. The
solution was stirred at 70°C overnight, then the solvent was removed and compound 74 was

obtained after purification by preparative HPLC.
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NMR (DMSO-d6): 9.67 (s, | H, NH); 9.61 (s, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH); 7.86 (m, 1H, Ar-H);
7.76-7.51 (m, 8H, Ar-H); 7.45-7.42 (m, 2H, Ar-H); 7.28 (broad, 2H, NH2); 7.21-7.18 (n, 1H, Ar-H); 4.95
(d broad, 1H, YOFHW5AH): 4.03 (d, 2H, J=6.2 Hz, CH2); 3.90-3.83 (m brdad 1 EH); water signal
partially covers a group of signals; 1.94-1.48 (broad, 4H, 2CH2)- WO
2010/086177PCUEP2010/000546
4-(3-(3-03-(dimethylamino)pyrrolidin-1-y1)(imino)methyl)phenyOureido)-N-(4- sulfamoylbenzyl)
benzenesulfshefmidep493sT he title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of
N,Ndimethylpyrrolidin-3-amine as secondary amine. The product was purified by preparative HPLC.
Yield: 9%. fnMi-HH{@co tiniremair-toNGurgByethopbeasipiddebeprentiuiforpmudiiBad, 1H, NH); 8.08
(t, 1H, .1=6.4 Hz, NH); 7.94 (m, 1H, Ar-H); 7.76-7.51 (m, 8H, Ar-H); 7.45-7.41 (m, 2H, Ar-H); 7.28
(broad, 2HTReHEe 7eomppng (1¥ps1 phtaiferly)foll g, wpsedyss & Y RS 3 8B P IHIYal; 4H,
2C1-12); waisipsigrialrpastiatiyndevensiaegroup of signals; 2.84-2.70 (broad, 6H, 2CH3); 2.37-2.01
(broad, 2H, CH2). 4-(3-(3-(imino(2-(pyrrolidin-1-ylmethyl)pyrrolidinThypmethyl)phenyOureido)-N-(4-
sulfamoylbgnzylisenzenesulfonamide (50) The title compound was prepared from
4-(3-(3-cyanophenyl)ureido)-N-(4- sulfamoylbenzyl)benzenesulfonamide following procedure C and
using 2 equmalEintgof1l- (pyrrolidin-2-ylmethyl)pyrrolidine as secondary amine. The product was
purified by preparative HPLC. Yield: 12% [M+1-11+: 640.2. tert-butyl
4-(imino(3-(3- 1 MINpMSFasn oy itz ik Ndin by e nAONFBIdLI plickrehdn éthyhyH), 7.77-7.68
pir;fefazinﬁ)-('ﬁe%ﬁg,g%vﬂ%.@lﬁ}fﬁhle Ii%ez%ollilﬁpgmﬂ Wﬂ@(Qfﬁﬂ%mj‘!(?flbﬁ(z@r@-%&?Pm?ﬂ};@},ltrbei??)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C a Si uivalents o uty
piperazine L& DERN RS AL YSHYEREHY Mﬁgé%’gﬁr@egp%%%uﬁ‘w‘é{ '%l%ﬁi%%éﬁ?’glrg\éz?aé\%éﬁg ’C. Yield:
15%. [M+Hr:2672,2H\W8:2088/08817#PCT/EN2010/000546 1H NMR (DM80-d6): 9.58 (s broad, 1H,
NH); 9.52 (s broad, 1H, NH); 9.45 (broad, 1H, NH); 9.22 (s broad, IH, NH); 8.08 (t, 1H, J=6.4 Hz, NH);
7.89 (m, 1H, Ar-H); 7.76-7.41 (m, 10H, ArH); 7.28 (s broad, 2H, NH2); 7.23-7.20 (m, IH, Ar-H); 4.03 (d,
2H, J%.3 Hr(3apret-Byzopypineraginoty iSmmno e SirhphesgnreidoCH2): water signal partially covers a
group of signals; 1.42 (s, 9H, 3CH3). 4-(3-(3-(imino(piperazin-1-yl)methyl)phenyl)ureido)-N-(4-
sulfamoylb&eiaspeiisaeddsiEhamide (52) The title compound was obtained after removal of the
tert-butyl-carboxylate group from compound 51. 60 mg of N-protected compound were dissolved in 5
ml of tetrahlfroRifarferaRfy™s et 20 nre | fAligsingneRrsAu eIyt s ImF LRI albC. After 2
hours stirriachadrtiy ihipesidive at seashdememad. The product was purified by preparative HPLC. Yield:
85%.

Yield: 2%.

[M+HT": 418.0.

4-(3-(3-(imino(piperazin-1-yD)methyl)phenyljureido}benzenesulfonamide (3)

The title compound was obtained following procedure A and using 2 equivalents of piperazine as

secondary amine.
Yield: 13%.

[M+H]": 403.0.
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[M+Hr: 572.1. IFINMR (DM80-d6): 9.83-9.41 (very broad, 4H, 4NH); 8.09 (t, 1H, J=6.4 Hz, NH); 7.93
(broad, 1H, Ar-H); 7.76-7.53 (m, 8H, Ar-H); 7.45-7.41 (m, 2H, Ar-H); 7. I NH2); 7.27-
7.23 (m, 1H, AAHPYBATA, 2H, 3=6.3 Hz, CH2): 3.95 (M broad, 2H, C%@%@%?%B%%ad, 2H, CH2);
water signal partially covers a group of signals.
4-(3-(3-(imino(4-methylpiperazin-1-yhmethyl)phenyOureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (53) The title compound was prepared from 4-(3-(3-cyanophenyOureido)-N-(4-
sulfamoylbefd{pbermeptenyifotanitiehtsidind-tifoveyimesa@nd using 2 equivalents of

Nmetyl-pipgigzing aeaRepndanaine. The product was purified by preparative HPLC. Yield: 12%.
[M+Hr: 586.1. 1H NMR (DM80-d6): 9.79 (s broad, 1H, NH); 9.66 (s broad, 11-1, NH); 9.61 (broad, IH,

NH); 9.44 (g,broagielH DB (vakH, I5taiddiz, Nlithwih 3 (ErocktibrAr-HY2 7. 76454 4a4-8H, ArH);
7.45-7.41 (m, 2H, Ar-H)..7. .broad, 2H, N ; 1.24-7.21 (m, . 1H. Ar-H): 4.04 =6.2 Hz,
CH2); Wat(é?rr %Td’ ﬁféffnﬁésr |§ﬂ§7 %’%/%ngaa?oﬁbﬁ%fﬁé%neglusly?;%%%- 0%6‘ %ﬂé‘i’&%ﬁ%‘lﬁﬁg@pgﬁg@%’ 0/000546
4-(3-(3-(iminopd-Beprsdyhdives azified rileghyibpieryepisido)-N- (4-sulfamoylbenzyl)
benzenesulfonamide (54) The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylb¥iedf3&nzenesulfonamide following procedure C and using 1.5 equivalents of
1-isopropylpiperazine as secondary amine. The product was purified by preparative HPLC. Yield: 3%.
[M+Hr: 614M+11(35¢8-{imino(4-pentylpiperazin-l-yOmethyl)phenyOureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (55) The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and. using 2 equivalents of
npentylpipdriifermorbspylsmfonthipbentis’s 'ﬁﬁ&%g’gﬁlﬁﬁé By preparative HPLC. Yield: 13%.
[M+H]: 642yB(itkdMRIEEDABD¥UE)ed B (very broad, 1H, NH); 9.54 (broad, 1H, NH); 9.50 (broad, 1H,
NH); 9.40 (very broad, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH); 7.92 (broad, 1H, Ar-H); 7.76-7.53 (m, 8H,
Ar-H); 7.44TR40tlero@bhuhd-ids FhRimgdrbddwitid proriRyrgBisarB0ish fi(4Ar-H); 4.03 (d, 2H, J=6.3 Hz,

CH2); watey;si L[%ﬂ&iﬁﬂa{yﬁ%%)aag&%a@ sigRalend Go-hyad(ppaadidld altd)iddr35-1.24 (n, 4H,
2CH?2); 0.88 (t, 3H, J=6.8 Hz, CH

=6 , CHO .
4-(3-(3-04-HBBy DS At PR b R RE M e E G lireido)-N-(4-sulfamoylbenzyl)
benzenesugong i/de (56) The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylb ﬁ? ;%é’nzenesulfonamide following procedure C and using 1.5 equivalents of
nheptylpip ine as.secondary amine. The product was purified by preparative HPLC. Yield: 10%.
[MeHr 67001 P 5568

TH NMR (DMSO-ds): 9.59 (s, 1H, NH); 9.42 (s, 1H, NH); 9.30 (s, 1H, NH); 9.02 (s, 1H, NH);
7.82-7.43 (m, 11H, Ar-H); 7.13 (m, 1H, Ar-H); 4.88 (d, 1H, J=3.5 Hz, OH); 3.84-3.13 (m, 5H,
CH+2CHj;) water signal partly covers this group of signals; 1.92-1.34 (m, 4H, 2CHy).

I-(3-(imino(morpholinc)methyl) phenyl)-3-(4-(4-nitrophenyisulfonyl)phenyburea (6)

* The title compound was obtained following procedure B2 with 4-(4-nitrophenylsulfonyl)aniline
and using 0.8 equivalents of morpholine as secondary amine. The product was purified by flash

chromatography.
Yield: 2%.

[M+H]": 510.1.

I-(3-(imino(pyrrolidin-1-yymethyl)phenyl)-3-(4-(4-nitrophenylsulfonyl) phenyiurea (7)
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4-(3-(34(4-acetylpiperazin-1-y1)(imino)methyl)phenyOureido)-N-(4-sulfamoylbenzyl)
benzenesulfo !H&&%D—;The title compound was prepared from 4'(3'@*&5’/@&9 pyjaureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using | equivalent of 1-
(piperazin-l-yl)ethanone as secondary amine. The product was purified by preparative HPLC. Yield:
14%. [M+H]t: 614.1.
4-(3-(3-(imino(4-propionylpiperazin-l-yl)methyl)phenyOureido)-N-(4-sulfamoylbenzyl) .
benzenesiferiakhidePs@)dTHes ﬁh@@éﬁ%ﬁﬁﬁ%&ﬁgﬁﬁi’éﬁaﬁ’@m s (S‘EF&“-%HBBWQ’%ﬂ%dO)-N -(4-
sulfamoylhgpzyiiReng epassipnamigedndiawingrodegueits e peidglveqvafentuyfflash
(piperazin-JF‘-f@I%p{é)égg -1 -one as secondary amine. The product was purified by preparative HPLC.
Yield: 169%. [M--Fi-*628.0. IHNMR (DMSO-d6): 10.52 (very broad, 2H, 2NH); 9.38 (broad, IH, NH);
8.05 (t broe.déé([-l ‘,/NH); 7.85 (broad, I H, Ar-H); 7.76-7.66 (m, 7H, Ar-H); 7.54-7.41 (m, 3H, Ar-H); 7.29
(broad, 2H, 'Nl 5;”7.19-7.14 (m, IH, Ar-H); 4.03 (d broad, 2H, CH2); 3.67-3.50 (broad, 8H, 4H2); 2.35
(9, 2H, J:7ﬁ+|ﬁﬁm. g%;{%); 1.00 (t, 3H,1=7.4 Hz, CH3)- 4-(3-(3-(im ino(4-penta noylpi pe
razin-1-yl)methyljphenyi)u reido)-N-(4-su Ifa moylbenzy i) benzenesulfonamide (59) The title
com poundl}q'%ﬁﬁxt’) iBﬁff@-&%?:”i‘oﬂ?tsﬁﬁ,ﬁﬁﬂﬁ_@)ﬁul)mﬁ@mgb‘.z(ﬂs.65 (broad, 2H, NH,); 831 (m,
zy

sulfamoylben nzenesulfonamide following procedure C and usin%l_ g%lgl alezr?_} opt IF _
(piperazin-2E3 ANt (BndhLsdbondarmamine  The bfddit\Was bk &npreparﬁ Ne HPLC.
Yield: 9%. {¥orti; G5B Ax-HiY 020001 086ATARTTVHE RR0I0/0041546 4B ANIREDMB CIN61210.05-9.32
(very broad aﬁeﬂéigruw&sé_y%z)@rs]tms JBi3ckiz M) 58D dbroRda U, Acd); 7.76-7.62 (m, 7H, Ar-H);
7.57-7.51 (m, 1H; Ar-H);7.46-7.40 (M, ZH, Ar-H); 7.29 (broad, 2H, NH2); 7.23-7.19 (m, 1H, Ar-H); 4.03

(d, 2H, -1=5.9 Hz, CH2); 3.69-3.52 (broad, 8H, 4H2); 2.33 (t, 2H, J=7.4 Hz, .CH2): 1 2H, 7.4 Hz,
CH2): 1.30(Hrstiposdasthyinipsrag! 'é“é%??ﬁf,hﬁ’%%ﬁﬁii@?gﬁ g ?T“YEI“’fO“W‘)’hE“ﬁ“m
4-(imino(34@-(4-(N-(4-sulfamoylbenzypsulfamoyl)phenyOureido) phenyl)methyl)

piperazine-aho XyiEHRA) LBt Camporp ¢ vaapeapaiacth fomnitrophenylsulfonylaniline
4-(3-(3-cyanophenyHureido)-N-(4- sulfamoylbenzyl)benzenesulfonamid f(zé i o] re C and
using 1 eqﬁf\?’algﬁ?%f etﬁ%’?%%%?saz%i-ﬂim-%kg%)&gyr%ﬁ%eas@gc ne g?y[/n amin F&r@‘g@p?gdt%gyvas purified
by preparativertRE@phyield: 13%. [M+HIF: 630.1. 'H NMR (HMSO-4): 10.87 (s broad, 1H, NH); 10.81
(s broad, 1H, NH); 8.05 (t broad, 1H, NH); 7.85 (m broad, IH, Ar-H); 7.77-7.69 (m, 7H, Ar-H); 7.53-7.42
(m, 3H, Ar-A¥id7 BG%broad, 2H, NH2); 7.17-7.13 (m, 1H, Ar-H); 4.03 (d broad, 2H, CH2); 3.63 (s, 3H,
CHO; water signal covers a group of signals. ethyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbBrizisFafoyl)phenybureido)phenyl)methyl)piperazine-1-carboxylate (61) The title
compound was prepared from 4-(3-(3-c anothen fiureido)-N-

- 4- .
sulfamoylb&h PR ERMEHsitd Rd Bt BkiNg b rotl fiivalc! Hn i Eing 2 ugtivalé it dF &l
piperazine-{heakh oKy Rie) a5 39qagnthryraitind 8 The 20t ositED Wkt puritiddAytDréaraeveHPEC. Yield:
8%. [MJ’H]ﬁ)?%x](m, 2H, Ar-H); 7.63 (m, 1H, Ar-H); 7.53 (m, 1H, Ar-H); 7.18 (m, 1H, Ar-H); 3.76-3.28
(broad, 4H, 2NCH,) water signal partly covers this group of signals; 2.55-2.38 (broad, 4H,
2NCHa) DMSO signal partly covers this group of signals; 2.23 (s, 3H, CHs).

1~(3-(imin0(thiazolidin-3—y!)methyl)phenyl)—3-(4-(4-nitr0phenylsuifonyl)phenyl)urea )]

The title compound was obtained following procedure B2 with 4-(4-nitrophenylsulfonyl)aniline

and using 1.5 eguivalents of thiazolidine as secondary amine. The product was purified by flash

chromatography.

Yield: 1%.

-37-



'H NMR (DMSO-d6): 9.61-9.21 (very broad, 4H, 4NI-1); 8.08 (t, | H, NH); 7.89-7.87 (m, 1H, ArH);
7.77-7.52 (m, 8H, Ar-H); 7.45-7.41 (m, 2H, Ar-H); 7.28 ((broad, 2H, NH2); 7.24-7. , IN, Ar-H);
4.12-4.02 (m,‘ﬁ?ﬁ“&’tﬂﬁg}f’kHz); 3.82-3.40 (broad, 8H, 4CH2); 1.20 (t, 3@? 5%2.? v 2?”%5%]3). WO
2010/086177PCT/EP2010/000546 propy!
4-(imino(3-(3-(4-(N-(4-sulfamoylbenzypsulfamoyl)phenyOureido)Phenyl)methyl)
piperazine-I-carboxylate (62) Thetitlecompoundwaspreparedfrom4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoyld&tAyijbERzenesulfonamide following procedure C and using 1 equivalent of propyl
piperazine-I-carboxylate. The product was purified by preparative HPLC. Yield (5%) [M+H]t: 658.1. 114
NMR (DMSO-d6): 11.06-10.71 (s broad, 2H, 2NH;; 8.03 (t, 1H, J=6.1Hz, NH); 7.85-7.81 (m broad, 1H,
Ar-H); 7.7 -PdeHidrnypipggin-5YDfimingymeshy DRy 48 throad, 2H, NH2); 7.14-7.10 (m, 1H,
Ar-H); 4.03isloptenydsmafonyizpkehi?) n2:08 @, 2H, J=6.6 Hz, 0CH2); water signal covers a group of
signals; 1.59 (m, 2H, CH2); 0,89 (t, 3H, J=7.4 Hz, CH3).
4-(3-(3-4(4rbutyit3-oxoppperdziwds-y Wifiatad) nidthyigh eprpCedretd o B N- (d-suBfameiftbe AZ§H)
benzenesylfonamide, (B3) JhglilecampaundnasaisRMRAiRA B3 Eyanenh Ao YQuRIge)-N-(4-

sulfamoylbenzy Obenzenesulfonam id e followin %)rocedure C and using 2.2 equivalent of 1-

butylpiperZZiHi® Bir@Rdust ¥3n AR B RryP8Y§taPRYs purified by preparative HPLC. Yield: 35%.
[M+1-1]+: 642.1. NMR (DMSO-d6): 10.59 (very broad, 2H, 2NH); 8.06 (t broad, | H, NH); 7.85-7.82
(m broad, Yi§'ar4%: 7.77-7.66 (m, 7H, Ar-H); 7.54-7.41 (m, 3H, Ar-H); 7.29 (s broad, 2H, NH2); 7.18-
7.13 (M, 1H, Ar-H): 4.16 (broad, TM, CO-CH2-N); 4.03 (d broad, 2H, CH2): 3.68-3.44 (broad, 4H,
2CH2); 3.3@4&‘,{%-52597.2 Hz, CH2); water signal covers a group of signals; 1.54-1.21 (m, 4H, 2CH2);

0.90 (t, 3H; J=7,3 Hz, CH3). , . _

N.N-dimeth ﬁ%%ﬁ%éés‘&f%%}lﬁeﬁ%%ﬂffésm%?l%‘ﬁ%r?ﬁfu?&%&?%’é‘ﬁ’z?r%‘%ﬂiigég(éﬁ "The title
compoundalla&=prégarctifidmAr-I8:; (B bk fiyfitéidcy g Ar-H); 7.78 (s, TH, Ar-H); 7.01
sulfamoylbgnzyi)beozenesulionamidedellowing)procesiirerC and)sing @,2 BauHyslent oH);

WO 2070/08E T TR Sl Ceae 1o AR L2 AUt (CORTEARSY T8 (bl I b
10.85 (s brefatknelst 2100H 401 (@8 tdrdadiz) H, 1NH); 9.14 (broad, 1H, NH); 8.05 (t broad, | H, NH);

7.83 (m broad, 1H, Ar-H); 7.76-7.68 (m, 7H, Ar-H); 7.54-7.41 (m, 3H, Ar-H); 7.30 (s broad, 2H, NH2);

7.16-7.11 (m, 1H, Ar-H); 4.03 Sbroad, 2H, CH2); 3.11 (s broad, 6H, 2CH)).
1-(4-(4-chiorophenyisulfonyljphenyl)-3-(3-((4-hydroxypiperidin-1-

yi)(iminoymethyl}phenyljurea (11)

The title compound was obtained following procedure B2 with 4-(4-chlorophenylsulfonylaniline
and using 1.2 equivalents of piperidin-4-ol as secondary amine. The product was purified by

preparative HPLC.
Yield: 14%.
[M+HT": 513.0.

"H NMR (DMSO-d;): 10.44 (s, 1H, NH); 9.33 (broad, 1H, NH); 9.26 (s, 1H, NH); 9.05 (broad,
1H, NH); 7.91-7.80 (m, 5H, Ar-H); 7.70-7.64 (m, 4H, Ar-H); 7.56-7.47 (m, 2H, Ar-H); 7.18-7.16
(m, 1H, Ar-H); 4.91 (d, 1H, J=3.6 Hz, OH); 3.86-3.79 (broad, 1H, CH); water signal covers the
group of 2NCH; signals; 1.84-1.52 (broad, 4H, 2CH;).
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4-(3-(34(4-(2-cyan oethy Opipe razin- 1-y I)(i m ino)methyl)phenyOureido)-N-(4- sulfamoylbenzyl)
benzenesuIfonam‘i]q[()emg%S_)_/The title compound was prepared from 4-(3-(3i_%y/g§2% Or}eﬁg 4Igureido)-N-(4-
sulfamoylben%vy?)%enzenesulfonamide following procedure C and using V> equivalent of 3-
piperazinopropionitrile as secondary amine. The product was purified by preparative HPLC. Yield:
57%. [M+Hr: 625.1. 4-(3-(3((4-(cyclopropylmethyl)piperazin-l-y1)(imino)methyl)phenyOureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (66) The title compound was prepared from

4-(3-(3-cyahtholdchrpinarheeyisl{enydikemdySritdiedissrmetirdminpriftintdiowing procedure C and

using 2.2 eguivaiRnhedhin iexsigRnRRYlethyppiperazine as secondary amine. The product was purified
by preparative HPLC. Yield: 57%. [M+Hr: 625.1. IH NMR (DMSO-c4): 11.52 (s, IH, I NH); 11.50 (s

broad, 11-Ind bid): BPsufidbiesshditbdNEis Wit arditean? bith AddioméBhéneGulbnyiikdnifineH);
7.52-7.41 (m, 3H, Ar-H); 7.3 broad, 25, NH2):.7.14-7.09 (m, |H, Ar-H), 4. r CH2); 3.57
(onomct 2 L bofevet s el Elby ol SRR llfe i OB o
211, CH2) ;irgggghqﬂqgezqtp’ @qu/)ashed with 5% NaHCO;, water and brine. The product was obtained afier

4-(3-(3-04-(Hsarshaxsl antZnydimacshyibai pgeazin-1-y1) (imino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzypbenzenesulfonamide (67) The title compound was prepared from
4-(3-(3-cyangphegwl)ureido)-N-(4- sulfamoylbenzyl)benzenesulfonamide following procedure C and
using 2.2 equivalent of 1-(1,3- - 59 - WO 2010/086177PCT/EP2010/000546

dioxolan-2 yurigfhyghpiperazine as secondary amine. The product was purified by preparative HPLC.
Yield: 43%. [M+H]: 658.1. 1H NMR (DMS0-4): 11.53 (s, 1H, 1NH); 11.49 (s broad, IH, 1NH); 8.02 (t
broad, 1H, NHYMR 8BNBMERAOIED freak); TEL NG {08, rbadrHH), WEHO 440 roa G RHANH); 7.30 (s

broad, 24, NYA){ (L oF 08 (8, B At B8 (ot DAkl CH: AR (1028 24 GHH2):

3.90-3.74 (m, 4H, 2CH?2): 3.51 (broad, 4 E 2.65 g?rroad, 4H, 2CH2); 2.57 (d, 2H, J=4.4 Hz,
CH2). 4-(345Hihriiri6@- (ebtiabP B LGSR RssHiEr AR 1 NSRS RRHD SEYERIBEN-(4-
sulfamoylbgioayhb2rgensguiionaniid o {GBioad) S HitleHtarRp Urkd-as (preph it FHm
4-(3-(3-cyanophenyl)ureido)-N-(4- sulfamoylbenzyl)benzenesulfonamide following procedure C and

using 2.2 equivalent of 1- (tetrahydro-2-furylmethyl)piperazine as secondary amine. The product was
purified by bféfhtathrersiphenylsidfdnyidohexhuteido)- - his(2-methoxyethyl)benzimidamide
(13)

The title compound was obtained following procedure B2 with 4-(4-bromophenylsulfonyDaniline
and using 1.14 equivalents of bis(2-methoxyethylamine as secondary amine. The residue was
taken into ethylacetate and washed with 5% NaHCO;, water and brine. The product was obtained
by crystallization with MeOH/ethy! ether.

Yield: 30%.

[M+H]™: 589.1.

1-(4-(4-bromophenylsulfony)phenyi}-3-(3-(imino(thiomorpholineymethyl}phenylurea (14)

The title compound was obtained following procedure B2 with 4-(4-bromophenylsulfonyl)aniline
and using 1.14 equivalents of thiomorpholine as secondary amine. The product was purified by

flash chromatography.

Yieid: 25%.
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'1-1INMR (DMSO-d5): 11.38 (s, 1H, 1NH); 11.35 (s broad, IM, 1NH); 8.03 (t broad, 1H, NH); 7.85 (m
broad, 1H, Ar-H); 7.77-7.67 (m, 7H, Ar-H); 7.52-7.41 (m, 3H, Ar-H); 7.39@%@@ ]‘,4(:‘[ NH2);
7.13-7.09 (m AEPANRE7%.02 (broad, 2H, CH2): 3.98-3.90 (m, 1H, CH) 377 3 88 S up of signals,
6H, OCH2+2pipCH2); DMSO signal covers a group of signals; 1.98-1.41 (group of multiplets, 4H,
2CH2). 4-(3-(3-(im ino(4-(2-methoxyethyl) piperazin-l-yOmethyppheny Oureido)-N-(4- sulfa m oy
‘henry benzenesulfonamide (69) The title compound was prepared from
4-(3-(3-cydhbphérii§dkeido)-N-(4- sulfamoylbenzyl)benzenesulfonamide following procedure C and
using 2.2 equivalent of 1-(2- methoxyethyl)piperazine as secondary amine. The product was purified

by preparative HPLC. Yield: 41.5%. [M+H]: 630.1. WO 20101086177PCT/EP2010/000546 IH NMR
(DM?O'd6il(1;k44?3\~£§1olﬁen}'NH}bﬂﬂ}ﬂﬂeﬁ@@@ﬁ(i%o@ﬂﬁl&%@ml]{i‘ﬂeﬁ'ﬂ);rga 353 (0 b(road, IH,
Ar-H); 7.78-7.67 (m, 7H, Ar-H); 7.52-7.41 (m, 3H, Ar-H).%. : -£.00 (m, 1H,
Ar): 403 (S e wRs sbated S g el p 2 S R B e T
CH3): 2.6 58ibroHts Gl CHDyroiding 3s @3aqadmi e rdgRreduct was purified by flash
y1)(imino)agtindiphsmyOureido)phenylsulfonamido)methyl) thiophene-2-sulfonamide (70) The title
compound Wﬂa}%%@pared from 5-((4-(3-(3-cyanophenyl)ureido)
phenylsulfonamido)methyl)thiophene-2-sulfonamide following procedure C and using 2.2 equivalent of
n-butylpipeﬁﬂlﬂ?ﬁﬁﬁgcondary amine. The product was purified by preparative HPLC. Yield: 58%.
[M+H]t: 634.1. [H’ "(DMSO0-d6): 11.22 (s, 1H, INH); 11.17 (s broad, IH, INK); 8.23 (broad, tH, NH);
7.84 (m broad, 1H, Ar-H); 7.76-7.47 (m, 8H, NH2+6 Ar-H); 7.33 (d, | H, J=3.7 Hz, CI-1); 7.14-7.10 (in,
11-1, Ar-H), 69% (d. 1Kl : g iftFdiekl?2); DMSO signal
covers a gzlogsgéfg (%Efﬁz%iﬂﬁgﬁﬁﬁ@%%ﬁ(gﬁ%@ﬁgﬁ%hﬁe%“ﬁbzn?ﬁmﬁrﬁilﬁg%ﬁa 0.88 (t, 3H, J=7.2 Hz,
CH3). 4-(3-°("ZFE(’Z§?88 blBtrazin-I-y1)(imino)methyl)phenyOureido)-N-(4-sulfamoylbenzyl)
benzenesulfgnainicentsidihetitlegonddolindivasmepercdlroitiud (G-{raemepriaimd reidvy-N-(4-
sulfamoylbgnzyliaenzenesiionamide @H@an@gﬁgm@ andddsigrd eswrvalerisiduct
nbutylpiperazine as secondary amine. The product w. szPquied b%gm%garaﬂv%llalafég. l\étiﬁérd: 2.4%.
[M+Hr: 628 ECiEtRtI Arsqhe SOMINS TSt AL iRigaene Was B i Y
sulfamoylbembgtisiilfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate (72) 100 mg of
compound $Q;weg.dissolved in 2 ml of DCWVDMEF 1:1 solution, containing 2 eq of DIEA. Under
stirring and at 0C, 6 eq of acetylchloride were added portionwise during 30 WO
2010/0861 {\iR(; T/ 2010/000546

tered, wit

1-(4-(4-aminophenyisulfonyl)pheny?)-3-(3-((4-hydroxypiperidin-1-
yl){(imino)methyl}phenyljurea (17)

A suspension of tin(Il) chloride dihydrate (3 equivalents)
in concentrated acetic acid was treated with a 3 M solution of chloridric acid in methano! for 30

minutes. The resulting suspension was added portionwise to a solution of 1-(3-((4-
hydroxypiperidin-1-yl)(imino)methyl)pheny!)-3-(4-(4-nitrophenylsulfonyl)phenyljurea (10) in
acetic acid. The resulting solution was stirred 2 hours at 85°C. The reaction mixture was
quenched with a 5% NaOH aqueous solution, and extracted with ethyl acetate. The title
compound was obtained after preparative HPLC.

Yield: 18%.

[M+H]": 404.1.
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minutes. The solution was stirred overnight at rt, then water was added and a precipitate formed. The

precipitate w and the title compound was obtained after pr i purification.
Yield: 19%. [mﬁ&@%ﬁ? methyl 4-((octanoylimino)(3-(3-(4-(N-(4- BB

sulfamoylbenzyl)sulfamoyl)phenyOureido)phenyl)methyl)piperazine-1-carboxylate (73) The title
compound was obtained as described for compound 72 and using 4 eq of octanoylchloride. The

product was purified by preparative HPLC. Yield: | %. [}I}{HHJ): 756.3. methyl
4_((hydrox§,§mﬂwg}(g5@ﬁ(&;(l4.30 (s, 1H, NH); 11.22 (s, TH, NH); 7.81 (m, 1H, Ar-H); 7.72-7.66 (m,

sulfamoylbsmzystamayiphany@ursidy)Rhenyneinypipevasised-sacogyiate-(HA5 Thsitl
compoundas apfape ialouing progegule Br Siying BomEAINGOEAE IR ADCUSI 1 ¢ o

4-(aminomeﬁ1yl) enze al amino reagent. Th%groduct was purified by preparative
HPLC Yield2iogp @visnsisol8P4 LRprordnirHalid 58- WbeahAi864 2P C T/EP2010/000546 Table
1Exemplary compounds of formula (1) of the present invention include, but not limited to the followings:

No . Structure Name LC/MS 1M+H1 + | .
4-(3-(3-((4-butyipiperazin-1-yl)(imino)methyljphenylureido)-N-methylbenzene

sulfonamide (18)

The title compound was prepared from 4-(3-(3-cyanophenylureido)-N-
methylbenzenesulfonamide following procedure C and using 2.2 equivalents of n-butylpiperazine
as secondary amine, The product was purified by preparative HPLC.

Yield: 1%.

[M+H]™: 473.2.

4-(3-(3-({4-butylpiperazin-1-yl)(imino)methyl)phenylureido)-N-propylbenzene sulfonamide
19

The title compound was prepared from 3-(3-(4-(N-
propylsulfamoyl)phenylhureido)benzimidamide following procedure C and using 2 equivalents of
n-butylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 13%.

[M+H]": 501.3.

'H NMR (DMSO-dq): 9.77-9.27 (m broad, 3H, NH); 7.86 (broad, 1H, Ar-H); 7.66-7.46 (m, 6H,
NH+Ar-H); 7.32 (m, 1H, Ar-H); 7.18-7.13 (m, 1H, Ar-H); water signal partially covers a group
of signals; 2.65-2.57 {m, 2H, CH,); 1.58-1.44 (broad, 2H, CHa); 1.36-1.20 (m, 4H, 2CHy); 0.84
{t, 3H, J=7.3 Hz, CH;); 0.72 (t, 3H, }=7.4 Hz, CHj).

4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenylureido)-N,N-bis(2-
hydroxyethyl)benzenesulfonamide (20)

The title compound was prepared from  4-(3-(3-cyanophenyl)ureido)-N,N-bis(2-
hydroxyethyl)benzenesulfonamide following procedure C and using 2 equivalents of

n-butylpiperazine as secondary amine. The product was purified by preparative HPLC.

-4] -



HH 1S,pi NH 4-(3-(3-((4-butylpiperazin-1 - yl)(imino)methyl)phenyl)ureido )benzenesulfonamide 459.1

2 NHHH NO 0,HOQi f. 443 -(344-hydrOXypi paid in-1- yl)(imino)me reido
)benzenesulf&ﬁéxﬁ%‘ugg‘egffgo 3 HHH HCYI IP) 0 9 'N2 4-(3-(3-(imino(pi|g)te&éja)g:j‘tr}-%jm-/‘lw"‘?(’I

yl)methyl)phenyl)ureido)benzen esulfonamide 403.0 4 NHHH

Yield: 18%.
[M+H]": 547.2.

'"H NMR (DMS0-d;):9.81 (broad, 2H, NH); 9.48 (broad, 1H, NH); 7.97 (broad, 1H, Ar-H); 7.79-
7.57 (m, 6H, Ar-H); 7.29-7.24 (m, 1H, Ar-H); 3.55 (t, 4H, J=6.3 Hz, 2CH,); 3.18 (t, 4H, J=6.3
Hz, 2CH,); water signal partially covers a group of signals; 1.68-1.56 (broad, 2H, CHZ);. 1.43-
1.31 (m, 2H, CH,); 0.95 (t, 3H, }=7.3 Hz, CH;).

1-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)-3-(4-(morpholinosulfonyl)phenylurea
21)

The title compound was prepared from I-(3-cyanophenyl)-3-(4-(morpholinosulfonyl)phenyl)
urea following procedure C and using 2 equivalents of n-butylpiperazine as secondary amine.
The product was purified by preparative HPLC.

Yield: 72%.

[M-+H]": 529.2.

'H NMR (DMSO-d;): 9.83-9.13 (broad, 3H, 3NH); 7.90 (broad, 1H, Ar-H); 7.80-7.56 (m, 6H,
Ar-H); 7.28-7.22 (m, 1H, Ar-H); 3.67 (m, 4H, 2CH,); 2.89 (m, 4H, 2CH,); water signal partiaily
covers a group of signals; 1.60-1.42 (broad, 2H, CHy); 1.41-1.28 (m, 2H, CHy); 0.93 (t, 3H, J=7.2
Hz, CHa).

4-(3-(3-{{4-butylpiperazin-1-yl)(iminc)methyl)phenylyureido)-N-(7-chlorequinolin-4-
vi}benzenesulfonamide (22}

The  title  compound  was  prepared from  N-(7-chloroquinolin-4-yl)-4-(3-(3-
cyanophenylureido)benzenesulfonamide following procedure C and using 2.2 equivalents of n-
butylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 25%.

[M+H]": 620.2.

I NMR (DMSO-ds): 9.78-9.59 (broad, 2H, 2NH); 8.38 (d, 1H, }=8.9 Hz, Quin-H); 8.26 (s, IH,
NH); 8.14 (d, 1H, J=6.1 Hz, Quin-H), 7.83 {m, 1H, Ar-H); 7.72 (m, 2H, Ar-H); 7.64 (d, 1H,
3=2.1 Hz, Quin-H); 7.62-7.46 (m, 4H, Ar-H); 7.33 (dd, 1H, ]=8.9 Hz, 2.2 Hz, Quin-H); 7.13 (m,
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1H, Ar-H); 6.91 (d, 1H, J=6.1 Hz, Quin-H); water signal partially covers a group of signals; |.46-
1.22 (m, 4H, 2CH,), 0.88 (t, 3H, J=7.2 Hz, CH;).

4—(3-(3-((4-butyipiperazin—l«yl)(imino)metﬁyi)phenyl)ureido)—N-(4-
sulfamoyiphenyl)benzenesulfonamide (23)

The title  compound  was  prepared  from  4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide following procedure C and using 1.2 equivalents of n-
butylpiperaziné as secondary amine. The product was purified by preparative HPLC.

Yield: 16.5%.

[M+H]: 614.2.

TH NMR (DMSO-ds): 10.10-9.31 (broad, 3H, 3NH); 7.82-7.48 (m, 9H, Ar-H); 7.25-7.16 (m, 3H,
Ar-H); 7.15 (s broad, 2H, NH,); water signal partially covers a group of signals; 2.33 (¢, 2H,
J1=72 Hz, CHy); 1.46-1.22 (2m, 4H, 2CHy,); 0.88 (t, 3H, J=7.2 Hz, CHz).

methyl 4-(imino(3-(3-(4-(N-(4-sulfamoylphenyl)sulfamoyl)phenyl)ureido)phenyl)methyl)
piperazine-1-carboxylate (24)

The title  compound was  prepared from  4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide following procedure C and using ! equivalent of methyl
piperazine-1-carboxylate as secondary amine and 1 equivalent of DIEA as base. The product was
purified by preparative HPLC.

Yield: 5.3%.

[M+H]": 616.0.

4-(3-(3-(imino(morpholino)methyl)phenyl)ureido)-N-(4-sulfamoylphenyl)
benzenesuifonamide (25)

The  title  compound was  prepared  from  4-(3-(3-cyanophenylureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide following procedure C and using | equivalent of
morpholine as secondary amine and 0.5 equivalent of DIEA as base. The product was purified by
preparative HPLC.

Yield: 31.6%.
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[M+H]": 559.1.

'H NMR (DMSO-d;): 10.69-9.10 (broad, 3H, 3NH); 8.44 (broad, 1H, NH); 7.81 (m, 1H, Ar-H);
7.75-7.59 (m, 7H, Ar-H); 7.49 (m, 1H, Ar-H); 7.22-7.08 {m, 5H, Ar-H+NH,); 3.73 (broad, 4H,
2CH,); 3.54 (broad, 4H, 2CHy); water signal interferes with these two signals.

4-(3-(3-(imino{4-methylpiperazin-1-yhmethyl)phenyljureido)-N-(4-sulfamoylphenyl)
benzenesutfonamide (26)

The  title  compound  was  prepared  from 4-(3-{3-cyanophenyhureido)-N-{4-
sulfamoylphenyljbenzenesutfonamide following procedure C and using 1 equivalent of
1-methylpiperazine as secondary amine and 1 equivalent of DIEA as base. The product was
purified by preparative HPLC.

Yield: 33.8%.

[M+HT": 572.1.

'H NMR (DMSO-dg): 10.45 (broad, 1H, NH); 10.34 (broad, 1H, NH); 8§.21 (s, 1H, NH); 7.77-
7.60 (m, 8H, Ar-H); 7.51 (m, 1H, Ar-H); 7.27-7.21 (m, 2H, Ar-H); 7.19-7.12 (m, 3H, Ar-
H+NH,); water signal partially covers a group of signals; 2.23 (s, 3H, CH,).

4-(3-(3-(imino(4-oxepiperidin-1-yl)methyl}phenylureido)-N-(4-sulfamoylbenzy}
benzenesulfonamide (27)

The title compound was prepared from 4-(3-(3-cyanophenylureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide following procedure C and using 2.2 equivalent of both 4-piperidone as
secondary amine and DIEA as base. The product was purified first by preparative HPLC and
finally with a preparative TLC (eluent: petrolethet/DCM/MeOH 2:3:1 containing 2% of a 7 M
NH, solution in MeOH).

Yield: 3%.

[M+H]": 585.2.

"H NMR (DMSO0-d):9.69 (broad, 1H, NH); 9.62 (broad, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH);
7.92 (m, 1H, Ar-H); 7.77-7.52 (m, 8H, Ar-H); 7.46-7.41 (m, 2H, Ar-H); 7.30-7.23 (m, 3H, Ar-
H+NH;); 4.03 (d, 2H, J=6.3 Hz, CH,); 3.82 (broad, 4H, 2CH,); 2.64 (broad, 4H, 2CH,).
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4-(3-(3-({(4-(2-hydroxyethyl)piperazin-1-yl)(imino)methyl)phenyli)ureido)-N-(4-
sulfamoylbenzyl)benzenesuifonamide (28)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide following procedure C and using 1.2 equivalent of 2-(piperazin-1-yl)ethanol
as secondary amine. The product was purified by preparative TLC (eluent:
petrolether/DCM/MeOH 2:3:1 containing 2% of a 7 M NH; solution in MeOH).

Yield: 2%.

[M+H]™: 616.1.

'"H NMR (DMSO-dg): 10.12 (broad, 1H, NH); 10.05 (broad, 1H, NH); 8.09 (t, 1H, J=6.2 Hz,
NH); 7.79-7.62 (m, 8H, Ar-H); 7.53 {m, 1H, Ar-H); 7.47-7.41 (m, 2H, Ar-H); 7.29 (s broad, 2H,
NH,); 7.19-7.15 (m, 1H, Ar-H); 447 (t, 1H, J=5.3 Hez, OH); 4.03 (d, 2H, J=6.0 Hz, CH,), 3.51
(m, 2H, OCH,); water signal partially covers a group of signals; 2.59 (broad, 4H, 2CH,).

4-(3-(3-((4-(hydroxymethylpiperidin-1-yl)(imino)methyl)phenyljureido)-N-(4-
sulfamoylbenzyl)benzenesuifonamide (29)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-suifamoylbenzyl)
benzenesulfonamide following procedure C and using 2.2 equivalents of 4-piperidinylmethanol
as secondary amine. The product was purified by preparative HPLC.

Yield: 40%.

[M+H]™: 601.1.

"H NMR (DMSO-dg): 9.61 (broad, 1H, NH); 9.54 (broad, 1H, NH); 8.08 (t, iH, J=6.2 Hz, NH);
7.83 (m, 1H, Ar-H); 7.79-7.41 (m, 11H, Ar-H); 7.28 (s broad, 2H, NHz); 7.20-7.16 (m, 1H, Ar-
H); 4.57 (t, 1H, J=5.1 Hz, OH); 4.03 (d, 2H, J=6.1 Hz, CH;); water signal partially covers a group
of signals; 1.89-1.70 (broad, 3H, CH+CHy,); 1.40-1.20 (broad, 2H, CH;).

N-ethyl-N-(2-hydroxyethyl)-3-(3-(4-(N-(4-sulfamoylbenzyhsulfamoyl)phenylureido)
benzimidamide (30)
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The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide following procedure C and using 1.1 equivalents of 2-(ethylamino)ethanol
as secondary amine. The product was purified by preparative HPLC.

Yield: 7%.

[M+H]": 575.1.

4-(3-(3-(imino(thiomorpholino)methyl)phenyl)ureido)-N-(4-sulfamoylhenzyl)
benzenesulfonamide (31)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide following procedure C and using 1.1 equivalents of thiomorpholine as
secondary amine. The product was purified by preparative TLC (eluent DCM/MeOH 8:2).

Yield: 28%.

[M+H]": 589.0.

'H NMR (DMSO-ds): 9.74 (broad, 1H, NH); 9.67 (broad, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH);
7.87 (m, 1H, Ar-H); 7.77-7.51 (m, 8H, Ar-H); 7.46-7.41 (m, 2H, Ar-H); 7.28 (s broad, 2H, NHz);
7.24-7.20 (m, 1H, Ar-H); 4.03 (d, 2H, J=6.2 Hz, CH,); water signal partially covers a group of
signals; 2.85-2.80 (m, 4H, 2CHa).

N,N-bis(2-methoxyethyl)-3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoylphenyl)
ureido)benzimidamide (32)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-sulfamoylibenzyl)
benzenesulfonamide following procedure C and using 1.1 equivalents of bis(2-
methoxyethyl)amine as secondary amine. The product was purified by preparative HPLC.

Yield: 11%.

(MH]™: 619.1.

‘H NMR (DMSO-dy): 9.62 {broad, 1H, NH); 9.56 (broad, 1H, NH); 8.07 (t, 1H, J=6.3 Hz, NH);
7.79-7.41 (m, 13H, Ar-H); 7.28 (s broad, 2H, NH,); 7.14-7.11 {m, 1H, Ar-H); 4.03 (d, 2H, J=6.2
Hz, CH3); 3.82-3.48 (broad, 8H, 4CH,); water signa! partially covers a group of signals.

1-(imino(3-(3-{4-(N-(4-suifamoylibenzyi)sulfamoyl)-
phenyljureido)phenyl)methyl)piperidine-4-carboxamide (33)
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The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide following procedure C and using 2.2 equivalents of piperidine-4-
carboxamide as secondary amine. The product was purified by preparative HPLC.

Yield: 40%.

IMHH]T 61401,

'H NMR (DMSO-dg): 9.63 (broad, IH, NH); 9.56 (broad, 1H, NH); 8.08 (broad, 1H, NH); 7.84
(m, 1H, Ar-H); 7.77-7.42 (m, 10H, Ar-H); 7.32 (broad, 1H, NHy); 7.28 (broad, 2H, NH,); 7.21-
7.18 (m, 1H, Ar-H); 6.87 (broad, 1H, NH,); 4.04-4.02 (broad, 2H, CHy); water signai partially
covers a group of signals; 1.92-1.62 (broad, 4H, Ar-H).

4-(3-(3-((4-butyipiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (34)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide following procedure C and using 1.1 equivalents of n-butylpiperazine as
secondary amine. The product was purified by preparative HPLC.

Yield: 21%.

[M+H]": 628.1.

'H NMR (DMSO-d): 9.81 (broad, 1H, NH); 9.77 (broad, 1H, NH}; 9.44 (broad, 1H, NH); 8.08
(t, 1H, }=6.3 Hz, NH); 7.93 (m, 1H, Ar-H); 7.76-7.53 (m, 8H, Ar-H); 7.45-7.41 (m, 2H, Ar-H);
7.28 (broad, 2H, NHy); 7.25-7.21 (m, IH, Ar-H); 4.03 (d, 2H, J=6.3 Hz, CHy); water signal -
partially covers a group of signals; 1.64-1.53 (broad, 2H, CH,); 1.33 (m, 2H, CHa); 0.9 (1, 3H,
J=7.3 Hz, CHs).

4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyljureido)-N-(2,3,6-trifluorobenzyl}
benzenesulfonamide (35)

The title compound was prepared from  4-(3-(3-cyanophenyljureido)-N-(2,3,6-
trifluorobenzy!)benzenesulfonamide following procedure C and using 3 equivalents of n-

butylpiperazine as secondary amine. The product was purified by preparative HPLC.
Yield (8%)

- 47 -



HO HN 0 HN *NH2 14444 aminophenylsulfonyl)phenyl)-3- (3 -((4-hydroxypiperidin-1- yl)(i m
ino)methyl)p 4 118 ........... NHHN N.N. .0.H

4-(3-(34(4-buty plperazm yh)(imino)methyl)phenyl)ureido )-N- methylbenli(éwlrﬂ{gg2 %?)fg(grsﬁfde 473.2 19
... NHHH

[M+H]"™: 603.2.

"H NMR (DMSO-ds): 11.00 (broad, 1H, NH); 10.97 (broad, 1H, NH); 8.03 (broad, IH, NH);
7.83 (m, 1H, Ar-H); 7.74-7.63 (m, SH, Ar-H); 7.51-7.33 (m, 2H, Ar-H); 7.13-7.00 (m, 2H, Ar-
H); 4.02 (broad, 2H, CHy); water signal partially covers a group of signals; 2.33 (m, 2H, CH);
1.46-1.23 (m, 4H, 2CHy); 0.88 (t, 3H, J=7.2 Hz, CH3).

N-benzyl-4-(3-(3-((4-butylpiperazin-1-yl){imino)methyl)phenyl)ureido) benzenesulfonamide
(36)

The title compound was prepared from N-benzyl-4-(3-(3-
cyanophenyhureido)benzenesulfonamide following procedure C and using 3 equivalents of n-
butylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 6%.

[M+H]": 549.2.

"H NMR (DMSO-dg): 11.28-11.14 (broad, 2H, 2NH); 8.52 (s broad, 1H, NH); 7.94-7.87 (broad,
1H, NHY; 7.83 (m, 1H, Ar-H); 7.75-7.67 (m, 5H, Ar-H); 7.47 (m, 1H, Ar-H); 7.32-7.19 (m, 5H,
Ar-H); 7.11-7.07 (m, 1H, Ar-H); 3.95 (s broad, 2H, CH,); water signal partially covers a group of
signals; 2.33 (m, 2H, CHa); 1.46-1.23 (m, 4H, 2CH3); 0.88 (t, 3H, J=7.2 Hz, CH;).

4-(3-(3-((4-ethylpiperazin-1-yl)(imino)methyi}phenylureido)-N-(4-sulfamoylbenzyl)
benzenesuifonamide {37)

The title  compound  was  prepared  from  4-(3-(3-cyanophenylureido)-N-{4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 1.5 equivalents of 1-
ethylpiperazine as secondary amine. The product was purified by flash chromatography on silica

gel.
Yield: 30%.

[M+H]": 600.1.

4-(3-(3-(imino(4-propylpiperazin-1-yymethylphenylureido)-N-(4-sulfamoyibenzyi)

benzenesulfonamide (38)
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The title  compound was prepared  from  4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalenis of n-
propylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 30%.

[M+H]": 614.1.

"H NMR (DMSO-dg): 9.80 (s broad, 1H, NH); 9.75 (s broad, 1H, NH); 9.70 (s broad, 1H, NH};
9.45 (s broad, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH); 7.93 (m, 1H, Ar-H); 7.76-7.62 (m, 7TH, Ar-
H); 7.56 (m, 1H, Ar-H); 7.45-7.41 (m, 2H, Ar-H); 7.28 (s broad, 2H, NHy); 7.25-7.21 (m, IH,
Ar-H); 4.04 (d, 2H, J=6.3 Hz, CHy); water signal partially covers a group of signals; 1.70-1.58 (m
broad, 2H, CHy); 0.92 (¢, 3H, 1=7.4 Hz, CH3).

4-(3-(3-((4-allylpiperazin-1-yl)}(imino)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (39)

The  title  compound was prepared  from  4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 5 equivalents of 1-
allylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 3%.

IM+H]™: 612.1.

4-(2-(4-(3-(3-((4-butylpiperazin-1-yl)(imino)ymethyl)phenylureido}phenylsulfonyl)
hydrazinyljbenzenesulfonamide (40)

The title compound was prepared from 4-(2-(4-(3-(3-cyanophenyljureido)phenylsulfonyl)
hydrazinyl)benzenesulfonamide following procedure C and using 2 equivalents of n-
butylpiperazine as secondary amine. The product was purified by preparative HPLC.
Yield: 10%.

[M+H]": 629.1.

2-(4-(3-(3-((4-butylpiperazin-1-yl){(imino}methyl)phenyl)ureido)phenylisulfonyl)isoindoline-
S-sulfonamide (41)

_49.



1-(3-((4-butylpiperazin-1 - yl)(i mino)methyl)pheny1)-3-(4- (morph& inosulfonyl)phenyOure a 529.2 22

N -...."-", NHHH N,toiN 40 p 6NH 1 1 4-(3-(3-((4-butylpiperazi n-1 - yl)(imino)methyl)phenyl)ureido
)-N-(7-chloroqtifh 8ttt 2Es{Aibenzenesulfonamide 620.2 WO 2010/08617¥pERTEBYHHH1000546 23
...... --.... NHHH 9 .NH2 NS, 091l -0

The title compound was prepared from 2-(4-(3-(3-
cyanophenyDureido)phenylsulfonyl}isoindoline-5-sulfonamide following procedure C and using
3 equivalents of n-butylpiperazine as secondary amine. The product was purified by preparative
HPLC.

Yield: 12%.

[M+H]™: 640.2.

"TH NMR (DMSO-ds): 11.37-11.17 (broad, 2H, 2NH), 7.81-7.87 (m, 7H, Ar-H); 7.50-7.41 (m,
2H, Ar-H); 7.28 (broad, 2H, NH3); 7.12-7.09 (m, 1H, Ar-H); 4.64-4.59 (m, 4H, 2CH,); water
signal partially covers a group of signals; 2.33 (m, 2H, CHz); 1.45-1.22 (m, 4H, 2CH,); 0.88 (1,
3H, J=7.2 Hz, CH;).

4-(3-(3-{(4-butylpiperazin-1-y)(imirc)methyl}phenylureido)-N-(1-{4-
suifamoyliphenyljethyl) benzenesuifonamide (42)

The title compound was  prepared from  4-(3-(3-cyanophenyhureido)-N-(1-(4-
sulfamoylphenyl)ethyl)benzenesulfonamide following procedure C and using 2 equivalents of n-
butylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 8%.

IM+H]*: 642.2.

4-(3-(3-(imino{morpholine)methyl)phenylureido)-N-(4-
suifamoylbenzyl)benzenesulfonamide (43)

The  ttle compound  was  prepared from  4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of
morpholine as secondary amine. The product was purified by preparative HPLC.

Yieid: 38%.

[M+H]": 573.1.

TH NMR (DMSO-dy): 9.81 (s broad, 1H, NH); 9.74 (s broad, 1H, NH); 9.37 (broad, 1H, NH),
8.07 {t, 1H, J=6.2 Hz, NH); 7.85 (m, 1H, Ar-H); 7.76-7.62 {m, TH, Ar-H}; 7.55-7.42 (m, 3H, Ar-
H); 7.28 (s broad, 2H, NHy); 7.28-7.18 (m, 3H, NHa+Ar-H); 4.03 (4, 2H, J=6.0 Hz, CH); 3.74-
3.72 (m broad, 4H, 2CH;); 3.54-3.58 (m broad, 4H, 2CH,).
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4—(3-(3-(imin0(1.,I—dioxidothiomorpholine)methyl)phenyﬁ)ureido)wN-(d-sulfamoy!benzyl)
benzenesulfonamide (44)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzy!)benzenesulfonamide following procedure C and using 1.5 equivalents of 1,1-
dioxothiomorpholine as secondary amine. The product was purified by preparative HPLC.
Yield: 13%.

[M+H]": 621.1.

4-(3-(3-(imino(4-(pyridin-4-ylmethyl)piperazin-1-yDmethyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl) benzenesulfonamide (45)

The title compound was prepared from 4-(3-(3-cyanophenylureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of 1-
(pyridin-4-ylmethyl)piperazine as secondary amine. The product was purified by preparative
HPLC.

Yield: 11%.

[M+H]"™: 663.2.

"H NMR (DMSO-dg): 9.63-9.52 (broad, 3H, 3NH), 9.25 (broad, 1H, NH); 8.67-8.65 (m, 2H, Pyr-
H); 8.09 (t, 1H, J=6.1 Hz, NH); 7.88 (m, 1H, Ar-H); 7.77-7.52 (m, IOH, Ar-H+Pyr-H); 7.46-7.41
(m, 2H, Ar-H); 7.30 (broad, 2H, NH;); 7.22-7.18 (m, 1H, Ar-H); 4.04 (d, 2H, J=6.2 Hz, CHy);
water signal partially covers a group of signals; 2.80-2.57 (m, 4H, 2CH,).

4-(3-(3-(imino{pyrrolidin-1-yl)methyl)phenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (46)

The title compound was prepared from 4-(3-(3-cyanophenyi)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of

pyrrolidine as secondary amine. The product was purified by preparative HPLC.
Yield: 16%.

[M+H]": 557.1.
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26 - NHHHO %,NH2 I'40.1S 0 40 ti H 4-(3-(3-(imino(4- methylpiperazin-1-
yI)methyI)phegy%Jreid%)-N-(4- sulfamoylphenypbenzenesu 'fon amide 572.1 27 NHHH N 0110 0 Hill

,0 091-nu, 4-( }Gﬁgglr%%@-oxopiperidinl-yl)methyl)phenyl)ureido)-N(4P g{(ﬁal’%ﬁlo‘}{ﬂ Gseﬁzyl)benzenesu

Ifon amide 585.2 28 110'.1%-- MNHH

"H NMR (DMSO-dg): 9.51 (s broad, 1H, NH); 9.42 (s broad, 1H, NH); 9.26 (broad, 1H, NH);
8.75 (s broad, 1H, NH); 8.08 {1, 1H, J=6.4 Hz, NH); 7.90 (m, 1H, Ar-H); 7.76-7.41 (m, 10H, Ar-
H); 7.28 (s broad, 2H, NH»); 7.25-7.21 (m, 1H, Ar-H); 4.04 (d, 2H, J=6.3 Hz, CH,); 3.56 (1, 2H,
J=6.9 Hz; CHy); 3.41 (t, 2H, J=6.7 Hz; CH,); 2.11-1.84 (m, 4H, 2CH,). '

N-(2-(diethylamino)ethyl)-N-methyl-3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyljureido) benzimidamide {47)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzy!benzenesulfonamide following procedure C and using 2 equivalents of N',N'-
diethyl-N*-methylethane-1,2-diamine as secondary amine. The product was purified by
preparative HPLC.

Yield: 12%.

[M+H]™: 616.2.

"H NMR (DMSO-dy): 9.87-9.17 {very broad, 4H, 4NH), 8.09 (t, 1H, J=6.3 Hz, NH); 7.96 (m, 1H,
Ar-H); 7.77-7.55 (m, 8H, Ar-H); 7.45-7.41 {m, 2H, Ar-H); 7.28 (broad, 2H, NHa); 7.25-7.21 (m,
1H, Ar-H); 4.04 (d, 2H, J=6.3 Hz, CHa); water signal partially covers a group of signals; 1.07 (m
broad, 6H, 2CH;3).

4-(3-(3-((4-hydrexypiperidin-1-yl}(imino)methy)phenyljureide)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (48)

The title compound was prepared from 4-(3-(3-cyanopheny))ureido)-N-(4-sulfamoylbenzyl)
benzenesuifonamide following procedure C and using 1.3 equivalents of 4-hydroxy-piperidine as
secondary amine. The product was purified by preparative HPLC.

Yield: 42%.

[M+H]": 587.1.

'"H NMR (DMSO-dy): 9.67 (s, 1H, NH); 9.61 (s, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH); 7.86 (m,
1H, Ar-H); 7.76-7.51 (m, 8H, Ar-H); 7.45-7.42 (m, 2H, Ar-H); 7.28 (broad, 2H, NH,); 7.21-7.18
(m, 1H, Ar-H); 4.95 (d broad, 1H, J=3.4 Hz, OH); 4.03 (d, 2H, J=6.2 Hz, CH,); 3.90-3.83 (m
broad, 1H, CH); water signal partially covers a group of signals; 1.94-1.48 (broad, 4H, 2CHj,).
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Nidp, lipOo HSI 0 Nu, 443434(442- hydroxyethyDpiperazin-1- yl)(imino)methyl)phenyl)ureido )-N-(4-
sulfamoylbenzA(I})benzenesulfon amide 616.1 WO 21)10/086177PCT/E 29 NH HOCJIIM
OpN 443434?9/- f?ﬁi)?g)rsg%/-imethyl)piperidin-1- yI)(imino)methyl)phenyl)urgig&%%%glg%égﬁ
sulfamoylbenzyl)benzenesulfon amide 601.1 30 NH HH HO ..."-*,N 0so I1Se 6( NH.

4-(3-{3-((3-(dimethylamino)pyrrolidin-1-yl)(imino)methyl)phenylureido)-N-(4-
sulfamoylbenzyl) benzenesulfonamide (49)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoyibenzyl)benzenesulfonamide foliowing procedure C and using 2 equivalents of N,N-
dimethylpyrrolidin-3-amine as secondary amine. The product was purified by preparative HPLC.
Yield: 9%. '

[M+H]": 600.2.

'H NMR (DMSO-dy): 9.80-9.55 (broad, 3H, 3NH), 9.04 (broad, 1H, NH); 8.08 (t, IH, J=6.4 Hz,
NH); 7.94 (m, 1H, Ar-H); 7.76-7.51 (m, 8H, Ar-H); 7.45-7.41 (m, 2H, Ar-H); 7.28 (broad, 2H,
NH,); 7.25-7.21 (m, 1H, Ar-H); 4.03 (d, 2H, }=6.2 Hz, CHy); 3.84-3.54 (broad, 4H, 2CH,); water
signal partially covers a group of signals; 2.84-2.70 (broad, 6H, 2CHs}; 2.37-2.01 (broad, 2H,
CH;).

4-(3-(3-(imino(2-(pyrrolidin-1-ylmethyl)pyrrolidin-1-yl)methyljphenyhureide)-N-(4-
sulfamoylbenzyl)benzenesuifonamide {50)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido}-N-(4-
sulfamoylbenzy!)benzenesulfonamide following procedure C and using 2 equivalents of 1-
(pyrrolidin-2-ylmethy!)pyrrolidine as secondary amine. The product was purified by preparative
HPLC.

Yield: 12%

[M+H]™: 640.2.

tert-butyl 4-(imino(3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenylymethyl)
piperazine-1-carboxylate (51)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of tert-
butyl piperazine-1-carboxylate as secondary amine. The product was purified by preparative
HPLC.

Yield: 15%.

[M+H]™: 672.2.
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N-ethyl-N-(2-hydroxyethyl)-3- (3-(4-(N-(4- sulfamoylbenzyl)sulfamoyl)phe nyOureido)benzimidamide
575.1 31 NH N OIS 0 all*Q , 4-(3-(3 - (imino(thiomorpholino)methyl) phe 1d0)-N-(4-
sulfamoylbenZHBER7En&5ulfon amide 589.0 32 NH .9..)(.110 NThn 0 0%5%; Ry
N,N-bis(2-methoxyethyl)-3-(3- sulfamoylbenzyl)sulfamoyl)phe nyl)ureido)benzimidamide 619.1 33

NHH

"H NMR (DMSO-ds): 9.58 (s broad, 1H, NH); 9.52 (s broad, 1H, NH); 9.45 (broad, 1H, NH);
9.22 (s broad, 1H, NH); 8.08 (t, 11, J=6.4 Hz, NH); 7.89 (m, 1H, Ar-H); 7.76-7.41 (m, 10H, Ar-
H); 7.28 (s broad, 2H, NHy); 7.23-7.20 (m, 1H, Ar-H); 4.03 (d, 2H, J=6.3 Hz, CHy); 3.74 (m
broad, 2H, CHy); 3.63 (m broad, 2H, CHp); water signal partiaily covers a group of signals; 1.42
(s, 9H, 3CH3).

4-(3-(3-(imino(piperazin-1-yl)methyl)phenyhureido)-N-(4-

sulfamoylbenzyl)benzenesulfonamide (52)

The title compound was obtained after removal of the tert-butyl-carboxylate group from
compound 51. 60 mg of N-protected compound were dissolved in 5 ml of tetrahydrofurane and
5 mi of 4 M HCI in dioxane were slowly added under stirring at 0°C. After 2 hours stirring at rt,
the solvent was removed. The product was purified by preparative HPLC.

Yield: 85%.

[M+H]": 572.1.

'H NMR (DMSO-ds): 6.83-9.41 (very broad, 4H, 4NH); 8.09 (1, 1H, J=6.4 Hz, NH); 7.93 (broad,
1H, Ar-H); 7.76-7.53 (m, 8H, Ar-H); 7.45-7.41 (m, 2H, Ar-H); 7.29 (s broad, 2H, NH,); 7.27-
7.23 (m, 1H, Ar-H); 4.04 (d, 2H, J=6.3 Hz, CHy); 3.95 (m broad, 2H, CHa); 3.58 (m broad, 2H,

CH,); water signal partially covers a group of signals.

4-(3-(3-(imino(4-methylpiperazin-1-yl)methyl)phenyl)ureide)-N-(4-suifamoylbenzyl)
benzenesulfonamide (53)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of N-

metyl-piperazine as secondary amine. The product was purified by preparative HPLC.
Yield: 12%.
[M+H]": 586.1.

'H NMR (DMSO-ds): 9.79 (s broad, 1H, NH); 9.66 (s broad, 1H, NH); 9.61 (broad, 1H, NH);
9.44 (s broad, 1H, NH); 8.09 (t, 1H, J=6.3 Hz, NH}; 7.93 (m, 1H, Ar-H); 7.76-7.54 (m, 8H, Ar-
H); 7.45-7.41 (m, 2H, Ar-H); 7.29 (s broad, 2H, NH;); 7.24-7.21 (m, 1H, Ar-H); 4.04 (d, 2H,
J=6.2 Hz, CH,); water signal partially covers a group of signals.
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I P NHo 6H2 I -(imino(3-(3-(4-(N-(4- sulfamoylbenzyl)sulfamoyl)- phenypureido)phenyl)methyDpi

peridine-4-ea@%éi@é%% %14.1 34 NH N110c* 0 "--*-' H p INN2 4-(3-(3-(%—%%@@@@@&-#-

yl)(imino)methy ureido )-N-(4- sulfamoylbenzyl)benzenesulfon ami
==---...N(10 OOF 1 H * F 4-(3-(34(4-butylpiperazin-1- yl)(imino)methyl)phenyOureido )-N-(2,3,6- 603.2

4-(3-(3-(imino(4-isopropylpiperazin-I-ylymethyl)phenylyureido)-N-(4-suifamoylbenzyl)
benzenesulfonamide (54)

The title compound was prepared from 4-(3-(3-cyanophenylureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 1.5 equivalents of
1-isopropylpiperazine as secondary amine. The product was purified by preparative HPLC.
Yield: 3%.

[M+HT": 614.2.

4-(3-(3-(imino(4-pentylpiperazin-1-ylymethyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesuffonamide (55)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-IN~(4-
sulfamoylbenzy!)benzenesul fonamide fotlowing procedure C and using 2 equivalents of n-
pentylpiperazine as secondary amine. The product was purified by preparative HPLC.
Yield: 13%.

[M+H]™: 642.1.

"H NMR (DMSO-d5): 9.75 (very broad, 1H, NH); 9.54 (broad, 1H, NH); 9.50 (broad, 1H, NH);
9.40 (very broad, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH); 7.92 (broad, 1H, Ar-H); 7.76-7.53 (m,
8H, Ar-H); 7.44-7.40 (m, 2H, Ar-H); 7.27 (broad, 2H, NH.); 7.25-7.20 (m, 1H, Ar-H); 4.03 (4,
2H, J=6.3 Hz, CH,); water signal partially covers a group of signals; 1.65-1.53 (broad, 2H, CH,);
1.35-1.24 (m, 4H, 2CH,); 0.88 {t, 3H, J=6.8 Hz, CHjs).

4-(3-(3-((4-heptylpiperazin-1-yl)(iminc)methyl)phenyljureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (56) ‘

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 1.5 equivalents of n-
heptyipiperazine as secondary amine. The product was purified by preparative HPLC.
Yieid: 10%.

IM+HT": 670.1.
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WO 2010/086177PCDEP2010/000546 trifluorobenzypbenzenesulfona mide 36 yN -..",..--,,,NOSOO0 0
H N-benzyl—4ié3-é‘3&14 Z%g—bgjtylpiperazin-l- yl)(imino)methyl)phenyl)ureido )benzenesulfonamide 549.2
37 NH HH .,,,, Rifi } yﬂ IDotii , 0 0 HP NH, 4-(3-(3((4-ethylpiperazin-1- ?lﬁ?ﬁ%‘}/rwg?ﬁ@l)phenyl)ureido
)-N-(4-

4-(3-(3-((4-acetylpiperazin-I-yD(imino}methyl)phenylureido)-N-{4-sulfamoylbenzyl)
benzenesulfonamide (57)

The title compound was prepared from 4-(3-(3-cyanophenylureido)-N-(4-
sulfamoylbenzyl)benzenesuifonamide following procedure C and using | equivalent of 1-
(piperazin-1-yl)ethanone as secondary amine. The product was purified by preparative HPLC.
Yield: 14%.

[M+H]": 614.1.

4-(3-(3-(imino(4-propionylpiperazin-1-yl)ymethyl)phenyljureido}-N-(4-sulfamoylbenzyl)
benzenesuifonamide (58)

The title compound was prepared from 4-(3-(3-cyanophenyDureido)-N-(4-
sulfamoyibenzyl)benzenesulfonamide following procedure C and using 1 equivalent of 1-
(piperazin-1-yl)propan-1-one as secondary amine. The product was purified by preparative
HPLC.

Yield: 16%.

[M+HT": 628.0.

"H NMR (DMSO-dg): 10.52 (very broad, 2H, 2NH); 9.38 (broad, 1H, NH); 8.05 (t broad, 1H,
NH): 7.85 (broad, 1H, Ar-H); 7.76-7.66 (m, 7H, Ar-H); 7.54-7.41 (m, 3H, Ar-H); 7.29 (broad,
2H, NH,); 7.19-7.14 (m, 1H, Ar-H): 4.03 (d broad, 2H, CH,); 3.67-3.50 (broad, 8H, 4H,); 2.35
(q, 2H, J=7.4 Hz, CHy); 1.00 (t, 3H, J=7.4 Hz, CH;).

4-(3-(3-(imino(4-pentanoylpiperazin-1-ymethyl)phenyi)ureido)-N-(d-suifamoyibenzyf)
benzenesulfonamide (5%)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylibenzyl)benzenesulfonamide following procedure C and using I equivalent of 1-
(piperazin-1-yl)pentan-1-one as secondary amine. The product was purified by preparative
HPLC.

Yield: 9%.

[M+H]": 656.0.
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sulfamoylbenzyl)benzenesulfon amide 600.1 38 NHHH Ass. tip ay -.4-,NOp Sib O 110 4-(3-(3-(imino(4-

propylpiperazin-1- yl)methyl)phenyl)ureido)-N-(4- sulfamoylbenzyl)benz _ ide 614.1 39
NHHHSO N o8 TBEY 4-(3-(34(4-allylpiperazin-1 - yI)(imino)methyIFﬁéﬁr}By L?Ifglﬁ(;;% -N-(4-
sulfamoylbenzyl)benzenesulfon amide 612.1 40

'H NMR (DMSO-dg): 10.05-9.32 (very broad, 4H, 4NH); 8.07 (t, 1H, J=6.3 Hz, NH); 7.85
(broad, 1H, Ar-H); 7.76-7.62 (m, 7H, Ar-H); 7.57-7.51 (m, 1H, Ar-H);7.46-7.40 (m, 2H, Ar-H);
729 (broad, 2H, NHa); 7.23-7.19 (m, 1H, Ar-H); 4.03 (d, 2H, J=5.9 Hz, CH,); 3.69-3.52 (broad,
SH, 4H,): 233 (t, 2H, J=7.4 Hz, CHy); 1.4 (m, 2H, 7.4 Hz, CHy); 1.30 (m, 2H, 7.4 Hz, CHa);
0.88 (t, 3H, J=7.4 Hz, CHy).

methyl 4-(imino(3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenyl)ureide) phenylymethyl)
piperazine-1-carboxylate (60)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using I equivalent of methyl

piperazine- 1 -carboxylate as secondary amine. The product was purified by preparative HPLC.
Yield: 13%.
[M+HT": 630.1.

'H NMR (DMSO-ds): 10.87 (s broad, 1 H, NH); 10.81 (s broad, 1H, NH); 8.05 (t bread, 1H, NH);
7.85 (m broad, 1H, Ar-H); 7.77-7.69 (m, 7H, Ar-H); 7.53-7.42 (m, 3H, Ar-H); 7.30 (broad, 2H,
NH,); 7.17-7.13 (m, 1H, Ar-H); 4.03 (d broad, 2H, CHy); 3.63 (s, 3H, CH3); water signal covers a

group of signals.

ethyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)suifamoyl)phenylureido)phenylymethyl)piperazine-1-carboxylate (61)
The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalent of ethyl
piperazine-1-carboxylate as secondary amine. The product was purified by preparative HPLC.
Yield: §%.

[M+H]": 644.1.

'H NMR (DMS80O-dg): 9.61-9.21 (very broad, 4H, 4NH); 8.08 (t, 1H, NH); 7.89-7.87 (m, 1H, Ar-
H); 7.77-7.52 (m, 8H, Ar-H); 7.45-7.41 (m, 2H, Ar-H); 7.28 ((broad, 2H, NHy); 7.24-7.20 (m,
1H, Ar-H); 4.12-4.02 (m, 4H, CH,+OCH,); 3.82-3.40 (broad, 8H, 4CH,); 1.20 (¢, 3H, J=7.1 Hz,
CH3).
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NHH H rNN ...... 11N,,)00 HN 2 0 0 4-(2-(4-(3-(3 -((4- butylpiperazin-lyl)(imino)methyl)phenyi)ureido
)phenylsulfong’)h¥drazia¥pben zenesulfonamide 629.2 41 NH "??-N i0agiQ.in? -Na2 2 sr 0
ﬁ)ty? [ lgﬁ

2-(4-(3-(3-((4- 6?6igrazm-1 - yl)(imino)methyl)phenyl)ureido )phenylsu }c“)/r}%;. i<oindoline-5-

sulfonamide 640.2 WO 20101086177PCT/EP2010/000546 42 NHHH N ...,"--,....N Ho

propy] 4-(imino(3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenylureide)phenyhmethyi)
piperazine-1-carboxylate (62) _

The  title  compound was  prepared  from  4-(3-(3-cyanophenyljureido)-N-{4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 1 equivalent of propyl
piperazine-1-carboxylate. The product was purified by preparative HPLC.

Yield (5%)

[M+H]": 658.1.

'H NMR (DMSO-dy): 11.06-10.71 (s broad, 2H, 2NH); 8.03 (t, 1H, J=6.1Hz, NH); 7.85-7.81 (m
broad, 1H, Ar-H); 7.77-7.66 (m, 7H, Ar-H); 7.51-7.41 (m, 3H, Ar-H); 7.29 (broad, 2H, NH;},
7.14-7.10 (m, 1H, Ar-H); 4.03 (d, 2H, J=6.0 Hz, CHy); 3.98 (t, 2H, J=6.6 Hz, OCHy);, water
signal covers a group of signals; 1.59 (m, 2H, CHz); 0.89 (t, 3H, J=7.4 Hz, CH;).

4-(3-(3-((4-butyl-3-oxopiperazin-1-yl)(imino)methyl)phenyljureido)-N-(4-sulfamoyibenzy!)
benzenesulfonamide (63)

The title  compound  was  prepared from  4-(3-(3-cyanophenylureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2.2 equivalent of 1-

butylpiperazin-2-one as secondary amine. The product was purified by preparative HPLC.
Yield: 35%.
[M+H]": 642.1.

'H NMR (DMSO-d,): 10.59 (very broad, 2H, 2NH); 8.06 (t broad, 1H, NH); 7.85-7.82 (m broad,
1H, Ar-H); 7.77-7.66 (m, TH, Ar-H); 7.54-7.41 (m, 3H, Ar-H); 7.29 (s broad, 2H, NH;); 7.18-
7.13 (m, 1H, Ar-H); 4.16 {broad, 1H, CO-CH;-N); 4.03 (d broad, 2H, CH3); 3.68-3.44 (broad,
4H, 2CHa); 3.35 (1, 2H; J=7.2 Hz, CH2); water signal covers a group of signals; 1.54-1.21 (m,
4H, 2CHy); 0.90 (1, 3H, J=7.3 Hz, CHj).

N,N-dimethyl-3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenylureide)benzimidamide (64)
The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-
sulfamoyibenzyl)benzenesutfonamide following procedure C and using 2.2 equivalent of N,N-
dimethylamine as secondary amine. The product was purified by preparative HPLC.

Yield: 54%.
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6 'NH2 4-(343-((4-butylpiperazin- | - yl)(imino)methyl)phenyl)ureido sulfamoylphenypethypbenzenes
ulfonam ide 6422 43 NHHH N N 00.0 110 .9 0- NH2 4-(3-(3- (imino(morpholino methsyl phen
yI)ureido)-N-(X’-’%EPW&%H}}Ibenzyl)benzenesu | fon amide 573.1 44 NH I‘S‘?Pﬁﬁz?)?fg(’(gé alii.
4-(3-(3-((1,1 - dioxidothiomorphol ino)(im i no) methyl)phenyl)ureido)-N-(4-

[M+H]": 531.1.

'HNMR (DMSO-dg): 10.90 (s broad, 1H, INH); 10.85 (s broad, 1H, INH); 10.85 (s broad, IH,
INH); 9.14 (broad, 1H, NH); 8.05 (t broad, 1H, NH); 7.83 (m broad, 1H, Ar-H); 7.76-7.68 (m,
7H, Ar-H); 7.54-7.41 {m, 3H, Ar-H); 7.30 (s broad, 2H, NH,); 7.16-7.11 (m, 1H, Ar-H); 4.03
(broad, 2H, CHy); 3.11 (s broad, 6H, 2CHj).

4-(3-(3-({4-(2-cyanocethyl)piperazin-1-yl}{imino)methyl)phenyljureido)-N-(4-
sulfamoylbenzyl) benzenesulfonamide (65)

The title compound was prepared from 4-(3-(3-cyanophenylureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2.2 equivalent of 3-
piperazinopropionitrile as secondary amine. The product was purified by preparative HPLC.
Yield: 57%.

[M+HT™: 625.1.

4-(3-(3-((4-(cyclopropyimethyl)piperazin-1-yl}(imino}methyl)phenyhureide)-N-{4-
sulfamoylbenzyl)benzenesulfonamide (66)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2.2 equivalent of 1-
(cyclopropylmethyl)piperazine as secondary amine. The product was purified by preparative
HPLC.

Yield: 57%.

[M+H]": 625.1.

'"H NMR (DMSO-dy): 11.52 (s, 1H, INH); 11.50 (s broad, 1H, INH); 8.03 (t broad, 1H, NH);
7.86 (m broad, 1H, Ar-H); 7.79-7.67 (m, 7H, Ar-H); 7.52-7.41 (m, 3H, Ar-H); 7.30 (s broad, 2H,
NHy); 7.14-7.09 (m, 1H, Ar-H); 4.03 (broad, 2H, CH,); 3.57 (broad, 4H, 2CHy); 2.60 (broad, 4H,
2CHy); 2.26 (d, 2H, J=6.6 Hz, CHy); 0.84 (m, 1H, CH); 0.47 (m, 2H, CH,); 0.09 (m, 2H, CH,).

4-{3-(3-{(4-((3,3-dioxolan-2-y}methyl)piperazin-1-y){imino)methyl)phenyljureido)-N-(4-

sulfamoylbenzyl}benzenesulfonamide (67)

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-N-(4-

sulfamoylibenzyl)benzenesulfonamide following procedure C and using 2.2 equivalent of 1-(1,3-
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su Ifamoylbenzyl)benzenesul fon amide 621.1 45 H HH N9 N sO 6, 'NH, 4-(3-(3-(imino(4-(pyridin-4-
ylmethyppiperazin-1 - " }methyl)phenyOureldo) N-(4- suIfamoylbenzyl)benzenesulfon amide 663.2 46
HNHNONiS'9 %9]@ (3 (3-0 mino(pyrrolidin-1- yI)methyI)phenyOur%‘f&()% R {'40 vl

famoylbenzypbenzenesulfon amide 557.1 47

dioxolan-2-yimethyl)piperazine as secondary amine. The product was purified by preparative
HPLC.
Yield: 43%.

[M+H]": 658.1.

‘H NMR (DMSO-dy): 11.53 (s, 1H, INH); 11.49 (s broad, 1H, INH); 8.02 (t broad, 1H, NH});
7.83 {m broad, 1H, Ar-H); 7.78-7.67 (m, 7H, Ar-H); 7.50-7.40 (m, 3H, Ar-H); 7.30 (s broad, 2H,
NH,); 7.11-7.06 (m, 1H, Ar-H); 4.93 (¢, 1H, J=4.4 Hz, CH); 4.02 (broad, 2H, CH,); 3.90-3.74 (m,
4H, 2CH,); 3.51 (broad, 4H, 2CHy); 2.65 (broad, 4H, 2CHy); 2.57 (d, 2H, J=4.4 Hz, CH;).

4-(3-(3-(imino{4-((tetrahydrofuran-2-yl)methyl)piperazin-1-yl)methyl)phenyljureido)-N-(4-
sutfamoylibenzylybenzenesulfenamide (68)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2.2 equivalent of 1-
(tetrahydro-2-furyimethy!)piperazine as secondary amine. The product was purified by
preparative HPLC.

Yield: 48%.

[M+H]": 656.1.

'H NMR (DMSO-dg): 11.38 (s, LH, INH); 11.35 (s broad, 1H, INH); 8.03 (t broad, 1H, NH);
7.85 (m broad, 1H, Ar-H); 7.77-7.67 (m, 7H, Ar-H); 7.52-7.41 (m, 3H, Ar-H); 7.30 (s broad, 2H,
NH,); 7.13-7.09 (m, 1H, Ar-H); 4.02 (broad, 2H, CHy); 3.98-3.90 (m, 1H, CH); 3.77-3.50 (group
of signals, 6H, OCH,+2pipCH,); DMSO signal covers a group of signals; 1.98-1.41 (group of
multiplets, 4H, 2CH3).

4-(3-(3-(imino(4-(2-methoxyethyl) piperazin-1-yl)methyi)phenyl)ureido)-N-(4-
sulfamoyibenzyl) benzenesulfonamide (69)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzylbenzenesulfonamide following procedure C and using 2.2 equivalent of 1-(2-
methoxyethyl)piperazine as secondary amine. The product was purified by preparative HPLC.
Yield: 41.5%.

[M+H]": 630.1.
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rNH ....,N.,....,4 1.9 0 0 N-(2-(d iethyl am i no)ethyl)-Nmethy1-3-(3-(4-(N-(4-

sulfamoylben SLiIJFgg l)phe nyl)ureido)benzimidamide 616.2 48 N - NH2
4-(3-(3-((4-hy§¢6)>%‘§/p|%e§7§in-| - yl)(imino)methyl)phenyl)ureido )-N-(4- 5?%%?%/‘%%"%‘@
2010/086177PCT/EP2010/000546

"H NMR (DMSO-dq): 11.43 (s, 1H, INH); 11.40 (s broad, 1H, INH); 8.03 (t broad, 1H, NH);
7.85 (m broad, 1H, Ar-H); 7.78-7.67 (m, 7H, Ar-H); 7.52-7.41 (m, 3H, Ar-H); 7.30 (s broad, ZH,
NH,); 7.13-7.09 (m, 1H, Ar-H); 4.03 (broad, 2H, CHy); 3.55 (broad, 4H, 2CHz); 3.45 (t, 2H;
J=5.6 Hz, OCH,); 3.23 (s, 3H, CH;); 2.62-2.53 (broad+g, 6H, 3CH,).

5-((4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenylureido)phenylsuifonamido)methyl) thiophene-2-sulfonamide (70)
The title compound was prepared from 5-((4-(3-(3-cyanophenyljureido)
phenylsulfonamido)methyl)thiophene-2-sulfonamide following procedure C and using 2.2
equivalent of n-butylpiperazine as secondary amine. The product was purified by preparative
HPLC.

Yield: 58%.

[M+H]": 634.1.

'H NMR (DMSO-dg): 11.22 (s, 1H, INH); 11.17 (s broad, [H, INH); 8.23 (broad, 1H, NH); 7.84
(m broad, 1H, Ar-H); 7.76-7.47 (m, 8H, NHy+6 Ar-H); 7.33 (d, 1H, J=3.7 Hz, CH); 7.14-7.10 (m,
1H, Ar-H); 6.91 (d, 1H, J=3.7 Hz, CH); 4.17 (broad, 2H, CHy); 3.55 (broad, 4H, 2CH,); DMSO
signal covers a group of signals; 2.34 (t, 2H, J=7.2 Hz, CHy); 1.46-1.23 (m, 4H, 2CH,); 0.88 (,
3H, }=7.2 Hz, CHa).

4-(3-(4-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-suifamoylbenzyl)
benzenesulfonamide (71)

The title  compound was  prepared  from 4-(3-{4-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesuifonamide following procedure C and using 3 equivalents of n-
butylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 2.4%.

[M+H]": 628.1.

methyl 4-((acetylimino)(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyljureido)phenyl)methyl)piperazine-1-carboxylate (72)

100 mg of compound 60 were dissolved in 2 mi of DCM/DMF 1:1 solution, containing 2 eq of
DIEA. Under stirring and at 0°C, 6 eq of acetylchloride were added portionwise during 30
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su Ifamoylbenzyl)benzenesulfon amide 49 NHHH N(10 N,00 0 g' 6', NH, 4-(3-(3-((3- (di

methylamino)pyrrolidin-1 - yl)(imino)methyl)phenyl)ureido )-N-(4- sulfamqylbenzyl)benzenesu Ifon
amide 600.2 50° R4 0o H ey S S

minutes. The solution was stirred overnight at rt, then water was added and a precipitate formed.
The precipitate was separated and the title compound was obtained after preparative HPLC
purification.
Yield: 19 %.

[M+H]": 672.2.

methyl 4-((octanoylimino)(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate (73)
The title compound was obtained as described for compound 72 and using 4 eq of
octanoylchloride. The product was purified by preparative HPLC.

Yield: 1 %.

[M+HT": 756.3.

methyl 4-((hydroxyimino)(3-(3-(4-(N-(4-
sulfamoyibenzyl)sulfamoyl)phenyl)ureido)phenylymethyl)piperazine-1-carboxylate (74)
The title compound was obtained following procedure D, starting from 3-nitrobenzaldehyde and
using 1 eq of 4-(aminomethyl)benzenesulfonamide as final amino reagent. The product was
purified by preparative HPLC

Yield: 1% (overall over 6 steps)

IM+H]": 646.2.
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0. 4-(3-(3-(im ino(2-(pyrrol id i n- 1 - ylmethyl)pyrrolidin-1 - yOmethyl)phenyOureido) N-(4-

sulfamoylbenzip
4-(imino(3-(3- 29/4

be%gg] ~;ulfon amide 640.2 51 >roil: NHHH N Oops .
famoylbenzyl)sulfamoyl)phe nyoureldo)pheny

azine-l-carboxylate 672 2 52 HN NHH NIS1110 p "N O NH,

4-(3-(3-(imino(piperazin-lyl)methyl)phenyl)ureido)-N-(4- sulfamoylbenzyl)benzenesu Icon amide

Table 1

cﬂ%ﬁgﬁf&&ﬁtg’“ty'

piper

Exemplary compounds of formula (f) of the present invention include, but not

limited to the followings:

Mo

Structure

MName

LC/MS
IM+H]

Ssacss LAY,

*NH,

4-(3-(3-{(4-butylpiperazin-1-
yl)(imino)ymethyl)phenyljureido

Yoenzenesulfonamide

459.1

Peacs "y

“NH,

4-(3-(3-((4-hydroxypiperidin-1-
yh)(imino)methyl}phenylureido

Jbenzenesulfonamide

418.0

imeﬁT:T T:lﬁ

"k

4-(3-(3-(imino(piperazin-1-
yhmethylphenyhureido)benzen

esulfonamide

403.0

1-(4-(4-
bromophenylsulfonyl)phenyl)-
3-{3-({4-butylpiperazin-1-

yh(imino)methyl}phenyljurea

599.1

1-(4-(4-
bromophenylsulfonyl)phenyl)-
3-(3-{(4-hydroxypiperidin-1-
yhY{iminoYmethyl)phenyDurea

557.0

1-(3-
(imino{morpholino)methyl)phen
y1)-3-(4-(4-
nitrephenylsulfonyl}phenyljurea

510.1

1-(3-(imino{pyrrolidin-1-
yvhmethyl)phenyl)-3-(4-(4-
nitrophenylsuifonyt)phenyljurea

494 0
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572,153 NH HH NN N Op fIP * d -NH, 4-(3-(3-(imino(4- methylpiperazin-1-

yOmethyl)phen
4-(3-(3-(imino(4®

614.2

%Oureido

-N-(4- sulfamoylbenzyl)benzenesulfon amide 586.1 HH 01
?36%?%66y7piperazin-l- yOmethyl)phenyOureido)-N-(4- Slfﬁ%{ﬁ%)cz){fﬂ%ﬂr?%‘iﬂ)benzenesuIfon

110 OHA,

N )
,@ o @\S'p
a
NO,

1-(3-(imino{4-methylpiperazin-
I-yl)methyl)phenyl)-3-(4-(4-
nitrophenylsuifonyl)phenyljurea

523.1

Hooowow
Saci el
S "5‘

Q.

-(3-(imino{thiazolidin-3-
yl}methyl)phenyl)-3-(4-(4-
nitrophenyisulfonyl)phenyljurea

512.1

10

1-(3-({4-hydroxypiperidin-1-
yh(imino)methylphenyl)-3-(4-
(4-
nitrophenylsulfonyl}phenyljurea

524.1

i1

1-(4-(4~
chlorophenylsulfonyl)phenyl)-
3-(3-((4-hydroxypiperidin-1-
yh(imino)methylphenylurea

513.0

12

1-(4-(4~
bromophenylsulfonylpheny!}-
34
(hydroxymethyljpiperidin-1-
yi)(iminoymethy!phenylurea

5709

i3

3-(3-(4-(4-
bromophenylsulfonyl)phenylur
eido)-N,N-bis{2-

methoxyethyl)benzimidamide

589.1

14

1-(4-(4-
bromophenylsulfonyl)phenyl)-
3-(3-
(imino{thiomorpholino)methyl)
phenyburea

559.0

15

1-(4-(4-
bromophenylsulfonyl)phenyl)-
3-(3-(imino{pyrrolidin-1-

527.0
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WO 2010/086177PCT/EP2010/000546 amide NHHH N 0 BEi0 fNH2 4-(3-(3-(imino(4-

pentylp|peraZ{?0120¥Omethyl)phenyOureldo) N-(4- sulfamoylbenzyl)ben;gg&w&fﬁgﬁﬁde 642.1 56

NHHH N O*

20VIRIN - PN HO NH

yl)methyl)phenyljurea

16

G-6-G-(
bromophenylsulfonyl)phenyhur
eido)phenyl)(imino)methyl)pipe

ridine-4-carboxamide

584.0

17

I-(4-(4-
aminophenyisuifonyl)phenyl)-3-
(3-((4-hydroxypiperidin-1-
yh(imino)methylphenyljurea

4941

i3

4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido

)-N-methylbenzenesulfonamide

473.2

19

4-(3-(3-((4-butylpiperazin-1-
yi){imino)methyl)phenylureido

}-N-propyibenzenesulfonamide

501.3

20

4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenylureido
3N, N-bis(2-
hydroxyethyl)benzenesuifonami
de

547.2

21

1-(3-{(4-butylpiperazin-i-
yh(imino)methyl}phenyl)-3-(4-
(morpholinosulfonyl)phenyljure

a

5292

22

N Cl

4-(3-(3-((4-butylpiperazin-1-
yh)(imino)methyl)phenylureido
}-N-(7-chloroquinolin-4-

yl}benzenesulfonamide

6202
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4-(3-(3-((4-heptylpiperazin-1 - yl)(imino)methyl)phenyl)ureido )-N-(4- sulfamoylbenzyl)benzenesulfon
0 ? 1 HO110 O NH, 4-(3-(3-((4-acetylpiperazin

ureido )-N-(4- sulfamoylbenzyl)benzenesulfon a{?r%?‘/epéofgf}fogééNH H 41, NOo

amide 670. 1
yI)(lmlno)methpr

RRt

gr NyN -HO 6 NH, 4-(3-(3-(imino(4- propionylpiperazin- |- yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon amide

23

NH;

ey ‘@

4-(3-(3-((4-butylpiperazin-1-
yD(imino)methyl)phenylureido
)-N-(4-
sulfamoylphenyl)benzenesulfon

amide

614.2

24

o Savh: @ .é"“z

methyl 4-(imino(3-(3-(4-(N-(4~
sutfamoylphenylsulfamoyl)phe
nyDureido)phenyDmethyl)piper

azine-1-carboxylate

616.0

25

4-(3-(3-
(imino(morpholino)methyl)phen
yiureido}-N-{(4-
sulfamoylpheny{}benzenesuifon

amide

559.1

26

‘é ~NHz

4-(3-(3-(imino{4-
methylpiperazin-1-
yhmethyl)phenyl)ureido)-N-(4-
sulfamoyliphenyl)benzenesulfon

amide

572.1

27

4-(3-(3-(imino(4-oxopiperidin-
1-yDmethyl)phenyDureido)-N-
@-
sulfamoylbenzyl)benzenesulfon

amide

5852

28

4-G-0-((4-(2-
hydroxyethyl)piperazin-1-
yl){imino)methyl)phenylureido
)N-(4-
sulfamoylbenzyhbenzenesulfon

amide

616.1
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628.0 59 NH HH

yI)methyI)pheayl)ureido)t-N-(4- sulfamoylbenzyl)benzenesulfon amide 6
.. {
methyl 4-(|m|no?§-{

------- ThsNapi010 6 -HO /NH, 4-(3-(3-(imino(4- pentanoylpiperazin-1-

?ffﬁﬁ N—(4- sulfamoylbenzyl)sulfamoyl)phe nyOureid

enylmet

azine-l-carboxylate 630.1 WO 2010/086177PCT/EP2010/000546 61 NH

g?gﬁ&%f'}&%ﬁf H,0 H2

yhpiper

29

NH ﬁ H
Neacgasy)
Q H’\©,$P

& Ny

4-(3-(3-((4-
(hydroxymethyl)piperidin-1-
yl)(imino)methyDphenylureido
N4~
sulfamoylbenzyl)benzenesulfon

amide

601.1

30

H H
HO -~ N, N
YO

N-ethyl-N-(2-hydroxyethyl)-3-
(3-(4-(N-(4-
sultfamoylbenzyl)sulfamoyphe

nyhureido)benzimidamide

5751

3

4-(3-(3-
{imino(thiomorpholino)methyl)
phenylureido)-N-{4-
sulfamoylbenzyilbenzenesulfon

amide

589.0

32

N,N-bis(2-methoxyethyl}-3-(3-
(4-(N-(4-
sulfamoylbenzyDsulfamoyliphe

nyljureido)benzimidamide

619.1

33

1-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyllsulfamoyl})-
phenylureido)phenylmethylpi

peridine-4-carboxamide

614.1

34

4-(3-(3-({4-butylpiperazin-1-
yi)(imino)methy!)phenyljureido
)N-(4-
sulfamoylbenzyl)benzenesulfon

amide

628.1

35

4-{3-(3-((4-butylpiperazin-1-
yhY(imino)methyl)phenyljureido
)-N-~(2,3,6-

603.2
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H ----y N * 0 | 14failp 6H2 ethyl 4-(imino(3-(3-(4-(N-(4- sulfamoylbenzyl)sulfamoyl)phe

nyl)ureido)ph (%Ql t iper azine-l-carboxylate 644.1 62 NH -"-- ' 6P-Nn2 propyl
4-(imino(3-(3- %Efy n]ﬂ? 6%) famoylbenzyl)sulfamoyl)phe nyI)ure|do)pheny%)&r'r}?@%gn %?é%f%
aﬂn&baanWaw658163NHHHyMWsNN yeenyenms, N™."-yr0# 9 HO1 9 6, 'NH, 4-(3-(3-((4-buty1-3 -
oxopiperazin-1- yl)(imino)methyl)phenyl)ureido )-N-(4- sulfamoylbenzyl)benzenesulfon amide

trifluorobenzylybenzenesulfona

mide

36

MN-benzyi-4-(3-(3-((4-
butyipiperazin-1-
yl){imino)methyl)phenylureido

Jbenzenesulfonamide

5462

37

4-(3-(3-((4~ethylpiperazin-1-
yl)(imino)methyphenylureido
)-N-(4-
sulfamoylbenzylibenzenesulfon

amide

6060.1

38

4-(3-(3-(imino(4-
propylpiperazin-1-
yDmethyphenylureido)-N-(4-
sulfamoylbenzyi}benzenesulfon

amide

614.1

39

4-(3-(3-({4-allylpiperazin-1-
ylY(imino)methyDphenyljureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

6121

40

NGRCNENER(CE
butylpiperazin-1-
yh(imino)methyl)phenyhureido
Yphenylsulfonyl)hydrazinyl)ben

zenesulfonamide

629.2

41

2-(4-(3-(3-((4-butylpiperazin-1-
yl){(imino)methyl)phenylureido
Jphenyisulfonyl)isoindoline-5-

sulfonamide

640.2
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642.1 64 NHHH "NN 1110YN .IlI19 " Ti 0 Ohiii2 N,N-dimethy1-3-(3-(4-(N-(4-
sulfamoylben%é/(lgszh;}g%@??ll)phe nyl)ureido)benzimidamide 531.1 65 NHHHT,NE%IZ{I)\II(T/(%OSI?IG N'--fHIin0 g™,
4-(3-(3-((4-(2- cyanoeﬁw’y fpiperazin-lyl)(imino)methyl)phenyl)ureido )-N-]EE-

sulfamoylbenzyl)benzenesulfon amide 625.1 66 N NHHH 40 liop "9 6, 'NH2

42

H H
T

4-(3-(3-((4-butylpiperazin-1-
yD(imino)methylphenyhureido
-N-(1-(4-
sulfamoyliphenyljethylibenzenes

ulfonamide

642.2

43

4-(3-(3-
(imino{morpholino)methyl)phen
ylureido)}-N-(4-
sulfamoylbenzyl}benzenesulfon

amide

573.1

44

4-(3-(3-((1,1-
dioxidothiomorpholino)(imino)
methyl)phenylureido)-N-(4-
sulfamoylbenzybenzenesulfon

arnide

621.1

45

1"4-(3-G3-(imino(4-(pyridin-4-

ylmethyl)piperazin-1-
yDmethylphenylureido)-N-(4-
sulfamoylbenzyllbenzenesulfon

amide

663.2

46

4-(3-{3-(imino{pyrrolidin-1-
yl)methylphenyDureido)-N-(4-
sulfamoylbenzylbenzenesulfon

amide

557.1

47

N-(2-{diethylamino)ethyl)-N-
methyl-3-(3-(4-(N-(4-
sulfamoylbenzysuifamoylphe

nyl)ureido)benzimidamide

616.2

43

4-(3-(3-((4-hydroxypiperidin-1-
yli(imino)methyDphenylureido
)N-(4-

587.1




443434(4- (cyclopropylmethyl)piperazin- 1- yl)(imino)methyl)phenyl)ureido )-N-(4-

sulfamoylbenzyl)benzenesulfon amide 626.1 WO 2010/086177PCT/EP2010/000546 67 NHHH

ONISIP P 0-T% 2343178 -NH, 4-(3-(34(4-((1,3-dioxolan-2- yl)methyl)pip&razind 2 >+
( y yl)pip

yl)(imino)methyl)phenyl)ureido sulfamoylbenzyl)benzenesulfon amide 658.1 68 NHHH NN CCC N * le

o H40 o0

sulfamoylbenzyl)benzenesulfon

amide

49

4-(3-(3-((3-
(dimethylamino)pyrrolidin-1-
yD)(imino)methyi)phenyDureido
N-(4-
sulfamoylbenzyl)benzenesulfon

amide

600.2

50

4-{3-(3-(imino{2-(pyrrolidin-1-
yimethyl)pyrrolidin-1-

yDmethylphenylureido)-N-(4-
sulfamoylbenzyllbenzenesulfon

amide

640.2

2|

tert-butyl 4-(imino(3-(3-{4-(N-
(4-
sulfamoylbenzyDsulfamoy!l)phe
nylureido)phenyl)methyl)piper

azine-1-carboxylate

672.2

52

4-(3-(3-(imino(piperazin-1-
ylmethyl)phenyi)ureido)-N-{4-
sulfamoylbenzyl)benzenesulfon

amide

572,1

53

4-(3-(3-(imino(4-
methylpiperazin-1-
yDmethyDphenylureido)-N-(4-
sulfamoylbenzyli}benzenesulfon

amnide

586.1

54

4-(3-(3-(imino(4-
isopropylpiperazin-1-
yhmethyDphenyDureido)-N-(4-

suifamoylbenzyijbenzenesunlfon

614.2




6 -NH, 4-(3-(3-(imino(4- ((tetrahydrofuran-2- yOmethyppiperazin-1 - yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)henzenesulfon amide 656.1 69 NHHH N N O 9 H411 Bl (R 3-(imino(4-(2-
methoxyethprlperazm Iyl)methyl)phenyl)ureldo) -N-(4- sulfamoylbenzyl)benzenesulfon amide 630.1
70NHHH N . .a....". gPco "-it; .-N1-12 ' 0 54(4-(3-(34(4-butylpiperazinl-

yI)(imino)methyl)phenyl)ureido )phenylsulfonamido)methyl)thio phene-2-sulfonamide 634.1 71

amide

55

NH H H
N sacsaov]
O H

(o]
(}é’b NHy

4-(3-(3~(imino{4-
pentylpiperazin-1-
yhmethyl)phenyljureido)-N-(4-
sulfamoyibenzybenzenesulfon

amide

642.1

56

4-(3-(3-((4-heptylpiperazin-1-
yD){(imino)methyphenyljureido
)N-(4-
sulfamoylbenzyl)benzenesulfon

amide

670.1

57

4-(3-(3-((4-acetylpiperazin-1-
yi)(imino)methylDphenyhureido
}~N-(4-
sulfamoylbenzyhbenzenesulfon

amide

614.1

58

4-(3-(3-(imino(4-
propionylpiperazin-1-
yhmethyl)phenyhureido)-N-(4-
sulfamoyibenzyl)benzenesulfon

amide

628.0

59

4-(3-(3~(imino(4-
pentanoylpiperazin-1-
yhmethyl)phenyljureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

656.0

60

73 Ny

methy] 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)suifamoyl)phe
nyDureido)pheny!)methyl)piper

azine-1-carboxylate

630.1
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HH NOI* P NHH,0 4-(3-(4-((4-butylpiperazin-1 - ylkmino)methyl)phenyOureido )-N-(4-
b((,an};eplesulfon amide 628.1 72 )11taHH -01, r Otil0O N d{, t}
33(?22 ZK!-(4- sulfamoylbenzyl)sulfamoyl)phe nyl)ureido?p

sulfamoylben
4-((acetylimin

%%I

WO 2010/086177PCT/EP2010/000546 azine- | -carboxylate

#:'ir'()z(%}%{}% ) 66 14"2 methyl

enylime

yl)piper 672.2.

61

NH H n
N,
s N\j)ﬁ/ \g, CL 2
T oy

o
é#‘NHz

ethyi 4-(imino{3-(3-(4-(N-(4-
sulfamoyibenzyl)sulfamoyl)phe
nylureido)phenyl)methyl)piper

azine-1-carboxylate

644.1

62

NH MoOH
/\/OYQJ@/NEN @\’5&
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“KH,

propyi 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyljsulfamoyl)phe
nylureido)phenylymethyl)piper

azine-1-carboxylate

658.1
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NH “ H
G N, N
Sesacaaey

o
S
O’ N H2

4-(3-{3-{(4-butyl-3-
oxopiperazin-1-
yh)(imino)methyl)phenylureido
J-N-(4-
sulfamoylbenzylYbenzenesulfon

amide

642.1
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N,N-dimethyl-3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phe

nyDureido)benzimidamide

531.1
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460
cyanoethyl}piperazin-1-
yD(imino)methyphenylureido
»N-(4-
sulfamoylbenzyDbenzenesulfon

amide

623.1
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4-£3-(3-((4-
{cyclopropyimethyl)piperazin-
1-
yI{imino)methyljphenylureido
-N-(4-
suifamoyibenzybenzenesulfon

amide

626.1
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73 OINHH Hf ,0..n..011010* 8" *04 methyl 4-((octanoylimino)(3-(3- (4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phe nyl)ureido)phenyl)methyl)piper azine-I-c r% late 756,3 74
*.01N-ThHH j‘f’;é{‘;ﬁ%‘aaé’%?%HH cIP"-Nu2 methy! 4-((hydroxyimino)(4-(3- (%C ngf%ﬁ”-l“""’“m
sulfamoylbenzyl)sulfamoyl)phe nyOureido)phenyl)methyl)p iper azine-I-carboxylate 646.2 WO
2010/086177PCTIEP2010/000546 In vitro assays

4-(3-(3-((4-((1,3-dioxolan-2-
yDmethyl)piperazin-1-

NH H H
NN
(*0 N Nl - .
; 5 J\@ I \QS'ON yl)(imino)methyl)phenyl)ureido 6581
¢ H o N4

sulfamoylbenzylibenzenesulfon

&N

amide
4-{3-(3-(imino{4-
((tetrahydrofuran-2-

H H
NN
g (\ng T Dmethyl)piperazin-1-
o | A 8 Qé?,q y:) hy!)p: et igs. | 655
o met enyljureido)-N-(4-
H [ I-S?H ylmethyl)pheny
¢ N2 sulfamoylbenzylybenzenesulfon
amide
NH - 4-(3-(3-(imino(4-(2-

(\N)I\Q’NTN\@\ o methoxyethyl)piperazin-1-
\O/\,N\) 0 ,S“
0’

g’j@\ o | yDmethyhphenyDureido)-N-(4- | 630.1

dﬁ NH; | sulfamoylbenzyl)benzenesulfon
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5-((4-(3-(3-((4-butylpiperazin-
N M 1-

H
NN
N -
70 W@J\Q’ ¥ @sﬁ g, | YDminomethyhphenybureido | 6341
© H/\U'i * | yphenylsulfonamido)methyi)thio

phene-~2-sulfonamide

4-(3-(4-({4-butylpiperazin-1-

MD T‘,Q/HVEQ . y1}imino)methyl)phenyl)ureido
71 i ¢ O,#’-N«@ . )-N-(4- 628.1
7 55"!@*4: sulfamoylbenzyl)benzenesulfon
amide
9 methyl 4-({(acetylimino)(3-(3-(4-
<y e |
I sacaacy, 6722,
“p)’ e o sulfaroylbenzyl}sulfamoyl)phe
dé”’*"‘z nylureido)phenyl)methyl)piper
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Antiplasmodial activity against Dd2 strain of Plasmodium falciparum For the determination of the
antiplasmodia&%c}li)\lli%f‘o;?t{le compounds described above, the muItiresisEaI% 9[91% ,&}5%}9 of Plasmodium
fakiparum was Nt incorporation of [8-31-1]hypoxanthine into the parasitic nucleic acids was
measured. The plasmodia were incubated at 0.3% parasitaemia and an erythrocyte haematocrit of
2.5% in the presence of different concentrations of the compounds in a final volume of 200 ul. The
medium employed was RPM! 1640 which contained 10% of heat-freated human serum and 3 mg/1 of
gentamycin. In) the incubations, the concentrations of thézeiprseRiisioEried from 0.001 to 100 p.M.
After 48 hj eagh batch was treated with 50 ul of [8-31-1]hypoxanthine (1 mCi/m1) and incubated for a
further 18 h. The cells were filtered off, washed and sugpended in 20 pi of scintillatign fluid. The
radioactive_hypoxanthine absorbed hy the parasites was then guantified using a scintillation.counter.
The results were p d graphically and the 1050 vam%‘hﬁ&b‘&(&%‘i@mﬁh@&‘%ﬁﬁ@h fitting function.
The value 1050, the 'inhig#jon constant’, indicates the vaiueni@ftMo1/1 at which 509% parasite growth

inhibition pcgurs (R.E. ‘ 8y , AntimicrobioL /égﬁ*m%m LT GY 710-£38, 1979; J. ft
Chulay, e gﬁ, Exp.P%tgﬁ itol. 55, {ip. '-H )83). In| table 2, thg%gé%imglar?g%}gti\ ity was defined as
following: |A: 1050 value? 1 uM; B: 1050 val veer| BYOSTAARRFDY DT GMDPF050 value| between

0.20 uM dnd 0.021.1M; D: IC50 value <0.02 uNA. Tablea2imMitrarbngydesmodia activity; Antiplasmodia
activity Compeauna—A-1,2;,-3;-8;9-12-137-1718;19; ’.%gﬁy}%’_‘("f&r@gﬁ]ﬁ@m‘ﬁ(ﬁ 423,727, 29, 30,

31,32, 35, 36,42, 45, 51, 53, 64, 65; C5, 6,7, 10, 11,:454@%(3,[&? 28,733, 37, 41, 43, 44, 46, 47, 50,
52, 54, 54, 57, 59, , 6 %148, 49, D 34, 38,|39;'55'58, 60, 61, 62, 63, 64;
B PP e
&

5
74 o ,\©\ sulfamoylbenzyl)sulfamoyl)phe | 646.2
rY
&N nylureido)phenyl)methylpiper

q
NeoH

azine-1-carboxylate
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WO 2010/086177PCT/EP2010/000546 Solubility and solubility-range determination in 50 mM
phosphate buffer at different pH The compounds were dissolved in DM$S tration of 20
mg/ml. These Stock Sofutions were further diluted 1:1 with DMSO (50 I[\)/I!P gg{ueé(z)%ﬁg@ %%?gi DMSO) in
seven steps. Subsequently, these solutions were diluted 1:100 (5 pl DMSO-stock + 495 p150 mM
phosphate buffer) in all four pH buffers (respectively: pH = 4; pH =- 6; pH = 7.4; pH = 9) resulting in a
final DMSO concentration of 1% in the buffers. These dilutions were vigorously mixed and transferred
into 96-welrrédisggayfate. The plates were incubated in a shaker (600 rpm) at 23C for 24 hours. After
that, the contents of the wells were mixed with a pipette and optical density (OD) was recorded at
Sunrise plate reader. The cut-off

D AHRRS o RFEN DA% Attt O toii fefifned as follows: Cut off OD sum =
mean blank OD + 0.050 OD. Far the determination of the %Iubilintr}/ ran%e the.ggéIO\g/ci)Qg rttdlee was
applied: OFPs Red5truniRaioh Shrite o ARYRIEY AT bt sHane! DR HY compound
dissolved aittisstxoace Bidaticnaor dhePdsterdimmatiofriphtive sehsbitityd.a Tihatiopomnagion  of

(OD/conceptiatianl Was RESRA'ad pRstiecaereRiRioRswRlkdetaspinad hasest aRibadeasured
OD of the mixture supernatant after c%ra]rifu%‘ation. The solitg:‘ié);,valu s are gjgg% fin ng/rrennlt(table 3).

Determinafiofl- iR iRENAr AP & SR IO MR IR SePER

&5 Fhese expenmenc{s were performed
at Nikem Reseatei{\iafZanbaiettin25jBafiasizateivl a0 talyThe estdoongerioks inadidiMdate at the
final conceryaiona! LM weRissOGCiBRMARANGRIE-DRDAHER (" upinAl 3¢ Grn phosphate

buffer pH 7.4, 3 mM MgClI2, with human liver microsomes at the final concentration of 0.5 mg/ml. After
the pre-incizbeigansetipaoreasas Ak st srmRony s datsg Frndbpass Wit (AT &P,
G6P-DH); samRigs vwers taien alitisn g OrbhybOxadkthinO(anaC3m Inindanchbdetethia Aceiorisrhe to quench
the metabalic reaction, centrifuged and, supernatant analysed.and ntified, by HPLC/MS, A control
sample withBUtL SRS L GE Cé%w‘ﬁ'?fi?%dda chF 'ilﬁpg?é%’adr %ac%%(f & %ﬁ%g%?c%’gt% itr;?hé?ét%us\fecompounds.
7-ethoxycdymarirhirzsabeided &y thécpensitcs et fdindycoricerriisiiaiopeiapithilvas added in

every sample, s, WO, 2QHUPRANTERG TAE BR0A0/000546: iniernal & andarckians 1BAGASHT e

concentration of the remaining compound at different times etermined by HPLC/MS, The rate

constant, K1) Gerithsd TEH R LBHE AL DRI o F TR é@i[f%t & %g/%a\f\?gée 24" calculate

the rate of inkitiisie clearaiReE(Clspfding, comhodmds arsing. tigdol Ghbmg eruations: CR(Glmin/mg

compound) gk % \t; WSHE;, V4. Brl/ g, Gompaingl S inqdRatian ysdume/meicompeunghadaad. In table 3

the clearance (in vitro metabolic stabjlity) classification w%? %s {gllowg: %i <10= ﬁgn}%)ugd stable; Cli
600 i

between 16 etEs f5APFetRSIRMPE D Sired 5o ahtflaH0 S mEHEmmStansIEM Ci'S 600 = high
metabolisnt.ZTaie GS6kalviity beteréen\itzd mhéeab 612 sthbility Mdovalue < 0.02 pM.

Table 2 In vitro antiplasmodia activity;

Antiplasmodia activity Compound
A 1,2,3,8,9,12,13, 17, 18, 19, 20, 21, 22, 24, 25, 26, 40;
B 4,23, 27,29, 30, 31, 32, 35, 36, 42, 45, 51, 53, 64, 65,

5,6,7,10,11, 14,15, 16,28, 33,37, 41, 43, 44, 46,47, 48, 49,
50, 52, 54, 56, 57, 59, 67, 68, 69, 70, 71,
D 34,38, 39, 55, 58, 60, 61,62, 63, 66;

C
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Solubility or solubility range In vitro metabolism as determined from Cli 1 low 23 /ow 34 pH 4 = 960

ug/ral pH 6 = 9680 jig/m1 pH 7.4 .--- 750 jig/m1 pH 9 = 540 jig/m1 mediuga.3 £ ' 8 pH 4 = >200
" ¥ J Ep IR AHR1638 P
jig/ml pH 6 =>200 jig/m1 pH 7.4 = > 200 jig/m1 pH 9 = > 200 jig/ml medium 21 medium 43

Solubility and solubility-range determination in 50 mM phosphate buffer at different pH

The compounds were dissolved in DMSO at a concentration of 20 mg/ml. These stock solutions
were further diluted 1:1 with DMSO (50 pl solution + 50 pl DMSO) in seven steps.
Subsequently, these solutions were diluted 1:100 (5 ul DMSO-stock + 495 ul 50 mM phosphate
buffer} in all four pH buffers (respectively: pH = 4; pH = 6; pH = 7.4; pH = 9) resulting in a final
DMSO concentration of 1% in the buffers. These dilutions were vigorously mixed and
transferred into 96-well reading plate. The plates were incubated in a shaker (600 rpm) at 23°C
for 24 hours. After that, the contents of the wells were mixed with a pipette and optical density
(OD) was recorded at wavelengths of 550 nm; 660 nm; 650 nm and 700 nm in the Tecan Sunrise
plate reader. The cut-off OD sum for an undissolved concentration of a compound was defined as
follows: Cut off OD sum = mean blank OD + 0.050 OD. For the determination of the solubility
range, the following rule was applied:

OD > cut off => compound not dissolved at this concentration
OD <cut-off => compound dissolved at this concentration

For the determination of the solubility, a titration curve (OD/concentration) was prepared and the
concentrations were determined based on the measured OD of the mixture supernatant after

centrifugation. The solubility values are given in pg/ml (table 3).

Determination of in vitre clearance using human fiver microsomes

These experiments were performed at Nikem Research (Via Zambeletti 25; Baranzate, Milan,

Italy).

Test compounds in duplicate at the final concentration of 1 pM were dissolved in DMSO and
pre-incubated for 10 min at 37°C in phosphat:e buffer pH 7.4, 3 mM MgCl;, with human liver
microsomes at the final concentration of 0.5 mg/ml. After the pre-incubation period, reaction was
started by adding the cofactor mixture (NADP, Glc6P, G6P-DH); samples were taken at time 0,
5, 10, 15, 20 and 30 min and added to acetonitrile to quench the metabolic reaction, centrifuged
and supernatant analysed and quantified by HPLC/MS. A control sample without cofactors was
always added in order to check the chemical stability of test compounds. 7-ethoxycoumarin was

added as reference standard. A fixed concentration of verapamil was added in every sample as
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medium WO 20101086177PCT/EP2010/000546 44 pH 4 => 200 pg/m1 pH 6 = > 200 gg/ml pH 7.4

=> 200 gg/m = > 200 pg/ml 52 pH 4 = > 200 pg/ml low pH 6 = 74 =5 200
pg/m1 pH 9 :g%lg’b%éﬁesrﬁﬁ 53 1 60 FANPANMSRE

internal standard for HPLC/MS. The concentration of the remaining compound at different times
was determined by HPLC/MS.

The rate constant, k (min''} derived for the exponential decay equation (peak area vs time) was
used to calculate the rate of intrinsic clearance (Cli} of the compounds using the following
equations: Cli (ul/min/mg compound) = k x V; where:

V (ul/mg compound) = incubation volume/mg compound added.

In table 3 the clearance (in vitro metabolic stability) classification was as follows:
Cli < 10 = compound stable; Cli between 10 and 60 =low metabolism; Cli between 60 and

600 = medium metabolism Cli > 600 = high metabolism.

Table 3 Solubility and ir vitro metabolic stability
No. Selubility or solubility range In vitro metabolism as determined from Cli
1 low
23 low

pH 4 = 960 pp/ml

H 6 = 960 pg/ml
34 P He medium
pH 7.4 =750 pg/ml

pH 9 = 540 pg/ml]

37 medium

pH 4 =>200 pg/ml
pH 6 => 200 pug/mi
38 P e/ medium
pH 7.4 => 200 pg/mi

pH 9 = > 200 pg/ml

41 medium

43 medium
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IMIIMITTTHTIT pH 4 = > 200 gg/ml pH 6 = > 200 pg/m1 pH 7.4 = >200 pg/m1 pH 9 = > 200 pg/m1 low

medium |0Ww8§gﬁ,lﬁg}fl}§o pg/m1 medium pH 6= 1286 pg/m1 pH 7.4 5.263.p0{miRt 9 = 456 pg/m1
Mill 64 medium '

pH 4 => 200 pg/ml

pH 6 => 200 pg/ml
pH 7.4 => 200 pg/ml

pH 9 => 200 pg/ml

44

pH 4 => 200 pg/ml

H 6 => 200 ng/mi
52 P he/ low
pH 7.4 = > 200 pg/m!

pH 9 => 200 pg/m!

33 low

34 medium

pH 4 => 200 pg/mi

H6=>200 ug/mi
58 P he/ low
pH 7.4 = > 200 pg/ml

pH 9 => 200 pg/mi

pH 4 = 1480 ug/ml
pH 6 = 1286 pg/ml

60 medium
pH 7.4 =763 pg/ml
pH 9 =456 pg/ml
63 medium
G4 fow
65 medium
66 medium
69 medium
78 medium
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low 65 medium 66 medium 69 medium 70 medium Claims 1.A compound of the formula (I) or a
physiologically acceptable salt thereof, R1F22 Ra-N 67- A,

Claims
1. A compound of the formula (I)
ora physiologicaﬂy acceptable salt thereof,
- o 3
RE / , A
>"" TR,
o R
5 Wherem formula ()

R* is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR’,
C(O)R’, CONHR’ or -COR’;
® and R® independently are alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, alkylaminoalkyl, haloalkyl, cycloalkyl, aryl and heteroaryl,
10 heterocyclyl or -CO2ZR’;

or

R® forms together with R® a 3-, 4-, 5- , 6- or 7-membered saturated, partially
unsaturated or entirely unsaturated heterocyclic ring selected from the group
consisting of cycloalkyl, aryl, heterocycloaliyl and heteroaryl which optionally

15 has 0, 1, 2 or 3 substituents R”’, where chemically appropriate, two R*” taken
together can form a group =0; this heterocyclic group is preferably selected
from the group comsisting of piperidinyl, piprazinyl, morpholinyl, pyrrolidinyl,
thiazolidinyl, thiomorpholinyl, piperidin-4-one-1-yl,
S,S-dioxo~thio-morpholinyl, piperazin-3-one-1-yl, or azepanyl

20 R’ independently represents hydrogen, -CO,R”, -CONHR™, -CR”Q,
-SO.N(R ), -SO,NHR™, -NR”’-CO-haloalkyl, -NO,, -NR’’-SO;-haloalkyl,
-NR’*-80;-alkyl, -SOs-alkyl, -NR"'-CO-alkyl, -CN, alkyl, cycloalkyl, amino,
aminoalkyl, alkylamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl,
hydroxyalkylamino, halogen, haloalkyl, haloalkoxy, aryl, haloaryl,

25 haloarylalkyl, arylalkyl, heterocyclyl or heteroaryl;

R’ independently represents hydrogen, -(CHz)mR’, -CO:R’, -CON(R");, -CR O,
-SO;N(R™ )2, -NR’-CO-haloalkyl, -NO,, -NR’-80;-haloalkyl, -NR’-5O;-
alkyl, -NR’-SOz-aryl, -NR’-SO,-heteroaryl, -$Oq-alkyl, -8$Oj-aryl, -SOp-
heteroaryl, -NR’~
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H H 5whereinformula (1) R is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR’,
C(O)R', CONHR' or -CO2R'"; Rb and le independently are alkyl, allcoxy, hydroxyl hydroxyalkyl,
alkoxyalkyl, a?'ﬁmaﬁwﬂéﬂ(ylamlnoalkyl haloalkyl, cycloalkyl, aryl and Hetéfoi %ﬁﬁéterocyclyl or
-CO2R’; or Rb forms together with le a 3-, 4-, 5-, 6- or 7-membered saturated, partially unsaturated or
entirely unsaturated heterocyclic ring selected from the group consisting of cycloalkyl, aryl,
heterocycloalkyl and heteroaryl which optionally 15 has 0, 1, 2 or 3 substituents R", where chemically
appropriate, two R" talm-mmh-eiﬂcmemh a-YRoHpO=stetner MetehdEye e N Ip iPretdiibly selected

from the group consisting of Q‘Jrggglq W@;{{}ML;H)}Prﬂ@ﬂ%o%@ﬂmy&x%ﬁiqwmkl
thiomorpholinyl, piperidin-4- “one-1- i0x0-thjo- morp'_rolm%; @)eraélﬁ bg I or azepanyl
20R'independently représeiy! %%@éﬂ‘f”%@ﬁy’dr%@m L n]ﬂ?

-NR"-CO-haloalkyl, -NGx2i, aRIkS02-hatocdkyl, whiR! SO Rialky BprdeRiattkyive RR' tf@@-faﬂeymetCN alkyl,

cycloalkyl, amino, ami gl %l?gﬂ@owﬁé@m Slps 2t nelentitianBYOERx AN oM selected
hydroxyalkylamino, harI'&!‘;é?élél}é'nhaé$ |, haloal koxy,Qar fshalo,aaryl 25ha|oary|a|ky|§pgr)§fa7ﬁil

heterocyclyl or heteroa “‘HQ“F}‘?B% ﬂ'c‘ji cr‘?;li‘ﬁf'esents hydrogen, -(CH2)mR', -CO2R’, -CON(R")2,
-CR'0, -SO2N(R')2, aiNR¥Ciadidyataiatiiyl, reN@2nt NRIFGRA-HAIGANS/], -NRERSOZ-GHAY, ):—,NF@RSQ)Z -aryl,

-NR'-S02-heteroaryl, Sg)g-ﬁ&yi -SQacaph. ﬁg%ﬁetg@zaryhﬂﬂgoz,%gu&yl Ws@@a%{'
-NR'-CO-heteroaryl, -NR'- O0-N 12, -CN, alkyl, aming, amide, c cIo é\é?ﬁ}’ ml% ﬁgl alk lamino,

alkoxy, alkoxyalky, hydﬁgﬁyﬁoﬁi”l’alRVﬁhlgoh%%Wﬂkyl ﬂf/& geﬂﬁ0 ll’oalkyl

haloalkoxy, aryl, arylalkydmrd(e@kpﬁ@dR%ﬂ@rerﬂhéﬁﬁlb@WW@whabﬁi‘hﬁ@-ﬂ%f(ﬂakeﬂtbgéﬂier can form

a group =0; wherein R grayps, aig. 2 sfined aanvand may i seleaied, pdspaedantsigom each
other; Rl and R2 mdependently represent gdrogen (C 2)m|¥€ -00

R
“SO2N(R)2, -NR-CO-RAigHia hydeysyalit. F IR G308, N??"?{gg%%ate"%af“’soz -alkyl,
-S02-aryl, -502-heteroaiyta ity ReChataibary! - Mﬁés@@&r)étmmRbﬁcaShéetén@érwowFQM)OHN(W)Z -CN,

alkyl, amino, amide, Cy?é&@ﬂ%%@é&ﬂ%@h%ﬂ@%%r alkoxy, hydroxyl, -SH, alkylthio, hydroxyalkyl,
hydroxyalkylamino, halogen, hanaIkyI haloalkoxy, aryl, arylalkyl or heteroaryl wherein R' groups are

as defined above™and n‘fa&r %és‘%l@&ed ?n&e@eﬁ&éﬁt from each other; is 1, 2, 3,4, 5, 6, 7, 8,9, 10, Il
or 12; wherein if ¥ie€RE, then R.3 forms together with R4 an unsaturated or saturated cyclic group
selected from the)grouqSCéﬁS@gpg of cycloalkyl, aryl, heterocyclyl and heteroaryl which optlonally has

0, 1,2 or 3 substituents R", and Wherelq if X is part of a double {?on R5 is ab sent, 35ls 1A, O
halogen CI-ClI- alﬁyl’%f"‘w‘}vﬁ’éf’é&?ﬁf 1wuh an upnsaturated or saturate ic group se ecte rom 1
group consisting of cycloalkyl, aryl, heterocyclyl and heteroary! which optionally

has 0, 1, 2 or 3 substituents R, and wherein if X is part of a double bond, Ris
absent;

R is H, OH, halogen, C,-Cs-alkyl;

or wherein if

X is N, then

R® - is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or -CO;R’;

R is hydrogen, hydroxyalkyl, haloalkyl, aminoalkyl, alkoxy, cyanoaikyl, amino,
alkyl, arylalky! or a partially or entirely unsaturated or saturated cyclic group
selected from the group consisting of cycloalky!l, aryl, arylalkyl, heterocyclyl,
haloarylalky! and heteroaryl which is optionally substituted with R’ as defined
herein;

or wherein if

X is N, then
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Xis N, then 113is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or -CO2R'; R4is

hydrogen, hy%%%%b%lslt}]gloalkyl, aminoalkyl, alkoxy, cyanoalkyl, amingcq%};%oﬁp%g_tjﬂl or a partially
or entirely unsaturated or saturated cyclic group selected from the group consisting of cycloalkyl, aryl,

arylalkyl, heterocyclyl, haloarylalkyl and heteroaryl which is optionally substituted with R" as defined
herein; or wherein if Xis N, then WO 2010/086177PCT/EP2010/000546 R3 forms together with R4 a
3-, 4-, 5-, 6- or 7-membered saturated or partially unsaturated or entirely unsaturated heterocyclic ring
consisting of cycloaikyts satsetetb & dyi- Hetérdeel basnaratetalehor REH S BESHAR has 0, 1, 2 or
3 substituents R" 2.A campauag agrending telatrydijovhiaeein tisshyideogen cadkydlkalkoxy!, hydroxyl,

hydroxyalkyl, alkoxyalkyl, -OCOR’, -C(O)R -CONHR' or - o fhiké independeptly are alkyl,
alkoxy, hydroxyl, hydr%§%ﬁ$ﬁ%ﬁz 8&%&%?}03%%&%%&%%@ﬁﬁ?ﬁ?ﬁ ha%oalkyl,’ cycloalkyl, aryl and

heteroaryl, heterocycly$u»sti@essr! 'R'independently represents hydrogen, -CO2R", -CONHR", -CR"0,
-SO2N(R")2i -SO2NHR", -NR"-CO-haloalkyl, -NO2, -NR"-S02-haloalkyl, -NR"-S02-alkyl, -S02-alkyl,
-NR"-CO-alkyl, -CN, alkyl, eycloalkyl, amino, amingalkyl, alkylamino, alkoxy, -OH, -SH, alkylthio,
hydroxyal%l, hy r&%ﬁﬁ%}féﬁ%ﬁ%%%ﬁél%’d%ﬁ?h‘éI‘Erf)%i%/ﬁ haloalkoxy, aryl, haloaryl, haloarylalkyl, arylalkyl,
heterocyclyl or h&eroais/| tRitesiid epkrid enbigxmy drser - depaldoskexYeyh (R OfeRr o,
-SO2N(R")2, - NR'-CO-ktomlkytoNGR; dNR'eBR2-haloalkyl, -NR'-S02-alkyl, -NR'-S02-aryl, -
NR'-S02-heteroapyl, -S0Z-alkyl, -SQ2-aryl, -SQ2-hetaraaryl, -NR-COcalkyl. - INR'-GOsaMley,

-N R'-CO-heterog%}l,%%C&ﬁﬁ%ﬁa%ﬁeaﬁ(%{ ’amg(n?)? ’an‘?%"elz\é,h 1c':cg’/clc?alkyF,’ael:Nr%i’noalEty , aﬁ<ylamino,
alkoxy, alkoxyalky, hyctmigtalishi, alkylsrisorikoxianaly hy desiardafiflo, Bdlo§ER A oalkyl,
haloalkoxy, aryl, arylalké&sdietareaiytmhere chemically appropriate, two R" taken together can form

a group =0; whergjn R'.groups are as define ove al ay ! cted-pdgpendaptly:from each
other; Rl and R2 iﬁndepégﬁg;f%“fgyg; §S§i&?§%§ﬁ%§%§%@l £§ON’ R’Hézqall%%)’
-SO2N(R")2, -NR'-CO-h& CNOR IR ! , NR'SOPzAIRYF RS0 2= ary?

-N R'-SOZ-hheteroanl/I, -S@@;@Jk@% -Sﬁ&’a@t).a‘ﬁﬁazl-hetmoamdyi;é\l Weﬁ@k&lky:ammﬂ'-@@ifykﬁ;; |
-NR'-CO-heteroaryl, -NR'-CO-N(R -CN ~alkyle.@mj [ RENQakMLalkeylamino,
alkoxy, hydroxyl, -SH, éﬁ@?ﬁé“f’hy&ggﬁ alko?,}’h Sd?ox%ﬁﬁgmﬁyéﬁ %%%%i% Hk?gl}oa ky@haloalkoxy, aryl,
WO 2010/086177PCT/@%&O/G@M&G’&QK& R‘iﬁ‘%’l‘yhet@'ﬁ’éar)h"&wél"éin Bl yrslaH9 hre?ad8fefined above

and may be selected inglepsadantly Hem£ach other,

R” s independently hydrogen, -(CH;)R’, -COzR’, -CON(R)z, -CR’O, -SO:NR )y, -
NR’-CO-haloalkyl, -NO,, -NR’-8O;-haloatkyl, -NR’-SO;-alkyl, -NR’-SO;-aryl, -
NR’-8$0,-heteroaryl, -SOz-alkyl, -SO;-aryl, -8O;-heteroaryl, -NR’-CQ-alkyl, -
NR’-CO-aryl, -NR’-CO-heteroaryl, -NR’-CO-N(R")s, -CN, alkyl, amino, amide,
cycloalkyl, aminoalkyl, alkylamino, alkoxy, alkoxyalky, hydroxyl, -SH, alkylthio,
hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkoxy, aryl, arylalkyl
or heteroaryl; where chiemically appropriate, two R™ taken together can form a
group =0; wherein R’ groups are as defined above and may be selected
independently from each other;

R! and R? independently represents hydrogen, (CHz)nR’, -CO;R’, -CON(R),, -CRO,
-SO,N(R’);, -NR’-CO-haloalkyl, NOj, -NR’-SO;-haloalkyl, NR’-SO-alkyl,
NR’-SO;-aryl, -NR’-SO;-heteroaryl, -SO,-alkyl, -SOs-aryl, -SO;-heteroaryl,
NR’-CO-alkyl, -NR’-CO-aryl, -NR’-CO-heteroaryl, -NR’-CO-N(R")z, -CN, alkyl,
amino, amide, cycloalkyl, aminoalkyl, alkylamino, alkoxy, hydroxyl, -SH,

alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl, haloalkoxy, aryl,
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isl, 2,3,4,5,6,7,8,9, 10, 11, or 12; wherein if Xis CR5, then R3 forms together with R4 an
unsaturated or saturated cyclic group selected from the group consistin aryl,
heterocyclyl and %?é?g%zlﬂ/l which optionally has 0, 1,2 or 3 substituentsgg{%%gv%a%r%in if X is part of
a double bond, R5 is absent; R5is H, OH, halogen, CI-Ca-alkyl; or wherein if Xis N, then R3is
hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or -CO2R’; R4is hydrogen, hydroxyalkyl,
haloalkyl, aminoalkyl, alkoxy, cyanoalkyl, amino, alkyl, arylalkyl or a partially or entirely unsaturated or
saturated cyclic group meldEdrirerraralghstaindo i grere JelBsiahosrRmauhs A Keirocyclyl,
haloarylalkyl and hetergagylwhioh isoppiienaiisubstituted with R" as defined herein; or wherein if Xis

N, then orR3 forms togetggr gwlh R64 2 §-941-0 ﬁ-l, g- 9{ 7-membered saturated or partially unsaturated

or entirely unsat(tated'f Cyc?i’c ting ’cOns’istlhgro cycloalkyl, aryl, heterocyclyl, heterocycloaryi and

heteroaryl whichvdptiom&lly has 0, 1, 2 or 3 substituents R" 3.A compound according to claim 1,
wherein leis hydrpgen,;aliggt, allspxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, -OCOR', -C(0)R', -CONHR' or
-COZR'; Rbforms together with BY. a 34, 4-, 5- , 6- or 7-membered saturated, parfially ynsaturated or
entirely unsaturake %@Pe?%%%}%ﬁc‘ﬁﬁg%efencf’enéa?%ﬂrﬁ he a?gﬁ%%éo sistil#g 0 cSycI_oaIkyﬁ aryl,
heterocycloalkyl and hetespaepsiatiniels Optibnatil): ad. deterarxsiyd yibiaiereanys Wichprirreemically

appropriate, two R" takgR ¢ 1, 2 or 3 substituents R”*, and wherein if X is part of a double bond, R®is
ahsent;

R®  is H, OH, halogen, C,-Cs-alkyl;

or wherein if

X is N, then

R is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, alkoxyalkyl, or -CO:R’;

R* is hydrogen, hydroxyalkyl, haloalkyl, aminoalkyl, alkoxy, cyanoalkyl, amino,
alkyl, arylalkyl or a partially or entirely unsaturated or saturated cyclic group
selected from the group consisting of cycloalkyl, aryl, arylatkyl, heterocyelyl,
haloarylalkyl and heteroaryl which is optionally substituted with R’ as defined
herein;

or wherein if

X is N, then

or R forms together with R* a 3-, 4-, 5-, 6- or 7-membered saturated or partially
unsaturated or entirely unsaturated heterocyclic ring consisting of cycloalkyl,
aryl, heterocyclyl, heterocycloaryl and heteroaryl which optionally has 0, 1, Zorl3

substituents R’

3. A compound according to claim 1, wherein
R® is hydrogen, alkyl, alkoxy, hydroxyl, hydroxyalkyl, atkoxyalkyl, -OCOR’,
-C(OYR’, -CONHR’ or -COzR’;
rRP forms together with R® a 3-, 4-, 5- , 6- or 7-membered saturated, partially
unsaturated or entirely unsaturated heterocyclic ring selected from the group
consisting of cycloalkyl, aryl, heterocycloalkyl and heteroaryl which optionally

has 0, 1, 2 or 3 substituents R, where chemically appropriate, two R** taken
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together can form a group =0; this heterocyclic group is preferably selected from the group consisting

of piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, thiazolidinyl, thiomor ; iperidin-4-one-1-yl,
S,S-dioxo-thiogfrﬁ%?%i% T%fl?piperazin-:%-one-l-yl, or azepanyl R'indepen%él%%%%/égggr}g@égts hydrogen,

-CO2R", -CONHR", -CR"0, -SO2N(R")2, -SO2NHR", -NR"-CO-haloalkyl, -NO2, -NR"-S02-haloalkyl,
-NR"-S02-alkyl, -S02-alkyl, -NR"-CO-alkyl, -CN, alkyl, cycloalkyl, amino, aminoalkyl, alkylamino,
alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydroxya_lkigamino,.haloger_l, haloalkyl, haloalkoxy, aryl,
haloaryl, haloarylalkyl, ‘egthtkyRrhiSrardcifeRR 5P hbiefsirpeRimerape FoerisrryRdes ), R,
-002R’, -CON(R")2, -CRD, zro02 N5 &imgN& - Giptdataal KiylpeMER,-NR n$02nal KybyrN R B02-aryl, -
NR'402-heteroaryl, -S02-alkyl, -302-aryl, -S02-heteroaryl, -NR';CO-alkyl, - NR-CO-aryl, .
-NR'-CO-heteroaryl, l\féaﬁ%}lﬁﬁ’)ﬁmgﬁp%ﬁ&w &r ?ﬁ‘é{fxa%?aee,lcg/g:lggﬁéﬁ?g{rﬁ%og@[ a[fl%ylamino,
alkoxy, alkoxyalky, hydrasigzins}-prghkyiths 2Bsparskyalkyl, hydroxyalkylamino, halogen, haloalkyl,
haloalkoxy, aryl, grylalkyligschetengaepkewhereyeheancally,approuiate’ wa R daken,ta@ether can form
a group =0; wherein R" are.as.defined aboyve gnd may.be selected indgpengdently from each
other; IV and R2 indepegréggr% l’eﬁgse%g%%%ﬁ%g{enﬁ%H@jﬁZ?@%@%ﬁ%-@ON(Frg%, -d&"o,
-SO2N(R)2, -NR'-CO-hffoiyl, NOR IR 2808 -hidalkk xR vgooekidy|, sRResEmERAkyL
-NR'-S02-heteroaryl, -S@2+atub, -803xay! 0180 5hetengamib, -NRIr&Gxaiy | hylitiBxE Ry Afiso,
-NR'-CO-heteroaryl, -NR-CO-N(RN2, -CN_ alkyl, aming, amide, cycloalkyl inpalk lamino,
alkoxy, hydroxyl, -SH,I\éﬁl&ﬁﬁ?io, @é‘%&‘%@mﬁﬁ? %ilyfa)%kygf@lar%ﬁr?g%galggixr? %%X}(gafi)lkyﬁlﬁﬁl g’llkoxy, aryl,
arylalkyl or heteroary! Wéieiesire ! efrbeipeaars as defined above and may be selected independently
from each other; s 1, Zndpéndenby hydroBed, 0(dl,)OR 1200irRIeDONES)C RS thers83ifrrms- together
with 1e an unsaturated, or,saturated cyclic-groyp.sglected from'the, group consisting.of cycloalkyl, aryl,
heterocyclyl and heterc(i)[\gy??v(\sj;%fﬁo%lﬁibn%’ C;]l'ilﬁs %’%E%fq %%%Y{sput!hgit%gﬁt%%?‘, Zﬁ% WHerdin if X is part of

a double bond, R5 is abEemORBiE 9argiH: Haleh, CLeadikytormwirersih if Xis-NOMER-R3is
hydrogen, alkyl, alkoxywRyaroxed hydroxy@lkatk-adkoxyaikyb oGO RENR 4is iy steoge rntiygroxyalkyl,
haloalkyl, aminoalkyl, alkoxy, cyanoalkyl,.aming, alkyl arylalkyl or rtially or entirel saturated or
saturated cyclic group gﬁ%’ég 'ffom ?lﬁ%ﬂ r%Eﬁ%%ﬁgisgtlllﬁ%)y%’falg(/oc%%%%Béu?()l%é?’ryiﬁ k;%ﬁéﬂt%’rocyclyl,

haloarylalkyl and heterbedasxaich vepistkiipaimstianesrmiterodsiaboatesvhamdirrseterein if Xis

N, then or heteroaryl; where chemically appropriate, two R’’ taken together can form a
group =0Q; wherein R’ groups are as defined above and may be selected
independently from each other;

R! and R? independently represents hydrogen, (CH2)nR’, -CO:R’, -CON(R™), -CR’O,
-SO3N(R’);, -NR’-CO-haloalkyl, NO,;, -NR’-SO;-haloalkyl, NR’-80.-alkyl,
“NR’-80;-aryl, -NR’-S0;-heteroaryl, -SO;-alkyl, -80z-aryl, -5O,-heteroaryl,
-NR’-CO-alkyl, -NR*-CO-aryl, -NR’-CO-heteroaryl, -NR’-CO-N(R’);, -CN, alkyl,
amino, amide, cycloalkyl, aminoalkyl, alkylamino, alkoxy, hydroxyl, -SH,
alkyithio, hydroxyalkyl, hydroxyalkylamino, haiogen, haloalkyl, haloalkoxy, aryl,
arylalkyl or heteroaryl wherein R’ groups are as defined above and may be
selected independently from each other;

m is1,2,3,4,5,6,7,8,9, 10,11, or 12;

wherein if

X isCR’ then

R® forms together with R an unsaturated or saturated cyclic group selected from the

group consisting of cycloatkyl, aryl, heterocyclyl and heteroaryl which optionally
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R3 forms together with R4 a 3-, A-, 5-, 6- or 7-membered saturated or partially unsaturated or entirely
unsaturated heterocyclic ring consisting of cycloalkyl, aryl, heterocyclyl, heterocycloaryl and heteroaryl

which optionallyfa$)01 b - ars3isuistiuents Rd4vHeampourGacedrsingitteaiaim, R \wherein R3 = H,
R4 = alkylaryl, Ra = H, and Rb forms together with Re a 6-membered saturated heterocyclic ring which
optionally has 0,2259"6r 3 substituents R". 5. A compound according to claim 1, wherein R3 = H, R4 =

aryl, Ra =8, andsRRb fams:tegether-withikg:a 6-membered saturated heterocyclic ring which
optionally has 0, 1, 2 or 3 substit-uents R". 6. A pharmaceutical composition, comprising a compound

according’fgigifand a pharmaceutically acceptable carrier or diluent. 7. Use of a compound
accordingyto claipnt ipdhe manufacture of a medicament for treating or preventing or ameliorating a
disease or condition. 8. Use according to claim 7, wherein the disease or condition is malaria. 9. Use

accordingio claith b dpesrein ik dicunsdyiesibituira yalishialsenadibyn §aR of Plasmodium
falciparunp+ 10. Hsg accerdingite,clais, 64r Axwheraibh e compaynekimaaministased dn-gombination

with another antimalaria compound. 11. Use according to claim 10, wherein the other a;timalaria

compound is sel@tEtkHdh CPEHEH YAk R BRRE P tFRHTRTES G4pLD REIBDiREEmine,
sulfonamides, haigfanting. aMeaiasitine melleaune s uiniRgayinidine dRXyCyelingy tumkgfantrine,
primaquine, proguanil, atovaguone, pyronaridine, chlorprog-uanyl, artemesinin, artetlene, artemether,
artesunate or trirﬁ&ﬁ’@fﬁﬁ?ﬁ?y} which is optionally substituted with K" as defined herein;

or wherein if

X s N, then

R® forms together with R* a 3-, A-, 5-, 6- or 7-membered saturated or partially

unsaturated or entirely unsaturated heterocyclic ring consisting of cycloalkyl, aryl,

heterocyclyl, heterocycloaryl and heteroaryl which optionally has 0, 1, 2 or 3
substituents R''

4. A compound according to claim 1, wheremn R*=H, R* = alkylaryl, R®* = H, and R®
forms together with R® a 6-membered saturated heterocyclic ring which optionally

has 0, 1, 2 or 3 substituents R".
5. A compound according to claim 1, wherein R} = H, RY = aryl, R®* = H, and R forms
together with R® a 6-membered saturated heterocyclic ring which optionally has 0,

1, 2 or 3 substituents R".

6. A pharmaceutical composition, comprising a compound according to claim 1 and a

pharmaceutically acceptable carrier or diluent.

7. Use of a compound according to claim 1 in the manufacture of a medicament for

treating or preventing or ameliorating a disease or condition.
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8. Use according to claim 7, wherein the disease or condition is malaria.

9. Use according to claim 7, wherein the disease or condition is malaria, caused by a

strain of Plasmodium falciparum.

10.  Use according to claims 6 to 9, wherein the compound 1s administrated in

combination with another antimalaria compound.

11.  Use according to claim 10, wherein the other antimalaria compound is selected
from chloroquine, sulfadoxine/pyrimethamine, dapsone/pyrimethamine, sulfonamides,
halofantrine, amodiaquine, mefloguine, quinine, quinidine, doxycycline, lumefantrine,
primaquine, proguanil, atovaquone, pyronaridine, chlorproguanyl, artemesinin, arteflene,

artemether, artesunate or trimethoprim.
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