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or Ro fornms together with Rc a 3-, 4-, 5- , 6- or 7-nenbered saturated,
partially unsaturated or entirely unsaturated heterocyclic ring sel ected
from t he woaup/serrsi sting of cycl oal kyl, aryl, heterocyelcealpkyiooasds

het eroaryl which optionally has 0, 1, 2 or 3 substituents R', where
chemcally appropriate, two R' taken together can forma group =0; this
heterocyclic group is preferably selected fromthe group consisting of

pi peridinyl, piperazinyl, norpholinyl, pyrrolidinyl, thiazolidinyl,
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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 better

physico-chemical characteristics, which still displayed high antiparasite and antimalaria activity

most likely with a new mechanism of action.

The present invention relates to compounds of the formula (I):



WD 2010/ 086177PCT/ EP2010/ 000546 orR3 forns together with R4 a 3-, 4-, 5-,
6- or 7-nmenbered saturated or partially unsaturated or entirely unsaturated
het er ocyalooto/osgeronsi sti ng of cycl oal kyl, aryl, heteroeyehrrke10/000546

het er ocycl oaryl and heteroaryl which optionally has 0, 1, 2 or 3
substituents R' In another preferred enbodi nent, the present invention
relates to a conpound of formula (1) or a physiologically acceptable salt
or derivative thereof, where Ra is hydrogen, alkyl, al koxy, hydroxyl,

hydr oxyal kyl , aRkoxyal kyk, or -CO2R ; R and R2 are hydrogen; Rb and Rc

i ndeperrtent | e alkyl, y,RﬁydroxyI hydr oxyal kyl , al koxyal kyl,

cycl oal kyl\ @\ h@cﬁ( X heterocycl oal kyl or COZR orRb forns

t oget hggp_ , R4 or 7-menbered saturated or partially or
entirely u)&saturau-ed hreterocycllc ring wh ch PRbI onally has 0, 1, 2 or 3
substituents R'; R is independently hydro dr oxyal kyl, hal oal kyl ,

am noal kyl , al koxy, cyanoal kyl, am no, alkyl or an unsaturated or saturated
cycl i c ogr phipidegieatyeatcéptabie sdleonytepivativeshereaf whereost cycl oal kyl, aryl and

het eroaryl; R'independently represents hydrogen, -(CH2)nR , -0O2R ,

- CON( Rpe2, 0) R , R R=h Xyl
-NR - S(%?)Za al kyI y&oﬁlnsza l a)l%xy’ iy mg;gé)gﬁ"'d é’g%glar?llu%,alggg g(E@I @égzltaryl
- S02- heteroa@QNHR’NR'-CQERaI kyI -NR -CO-aryl, -NR - COheteroaryI
-NR -CO-N(R )2, -CN, alkyl, arri no, am de, cycl oal kyl , am noal kyl ,
al kyl amngd R’ [aa¥yend el Qeéyélkyl- %htoxﬁll K;ydrbkywh Mﬂyélwahwkyalkyl aminoalkyl,
hydr oxyal kyl am no, hal oge hal oa .~ hal oal {;oxy aryl, aryl al kyl or
het er oaryl ; aliilamanesien qulwl,aﬂp’ﬁPOQWI ary and mewarxldmowbéphéﬁ%?an forma
group =0; wherein R groups are as defined above and nay be sel ected
i ndepenrgdently fromeach other; ms 1, 2, 3, 4, 5, 6, 7, 8 9, 10, 11, or
12; wherein if Xis CR5, then WO 2010/ 086177PCT/ EP2010/ 000546 R3 formns
togethep With R4 an unsatur d atu ate clic rou | ect dfromthe
o oup oSy gt PSR Ry S Sy F oL Fshihefed sl i B80S0 i o
optional 'y Bare, unbatufated hétefodhdid ilh@@él&t& froﬁi’ldlevﬁ‘t&ﬁ;ﬁlcﬂnshsftmg’\ dfcypllkybf a

doubl e bond, R5 is absent; or wherein if
aryl, heterocycloalkyl and heteroaryl whlch 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,S-dioxo-thio-morpholinyl, piperazin-3-one-1-yl, or azepanyl

R’ independently represents hydrogen, -CO;R’’, -CONHR”, -CR0O, -SO;N(R’’),,
-SO,NHR”’, -NR”’-CO-haloalkyl, -NO,, -NR’’-SO;-haloalkyl, -NR’’-SO,-alkyl,
-SO,-alkyl, -NR’’-CO-alkyl, -CN, alkyl, cycloalkyl, amino, aminoalkyl, alkylamino,
alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl,
haloalkoxy, aryl, haloaryl, haloarylalkyl, arylalkyl, heterocyclyl or heteroaryl;

R’ is independently hydrogen, -(CH,)mR’, -CO;R’, -CON(R’);, -CR’O, -SO,N(R’),, -
NR’-CO-haloalkyl, -NO,, -NR’-SO;-haloalkyl, -NR’-SO;-alkyl, -NR’-SO;-aryl, -NR’-
SO,-heteroaryl, -SO;-alkyl, -SOj-aryl, -SO,-heteroaryl, -NR’-CO-alkyl, -NR’-CO-aryl,
-NR’-CO-heteroaryl, -NR’-CO-N(R’),, -CN, alkyl, amino, amide, cycloalkyl, aminoalkyl,
alkylamino, alkoxy, alkoxyalky, hydroxyl, -SH, alkylthio, hydroxyalkyl,
hydroxyalkylamino, halogen, haloalkyl, haloalkoxy, aryl, arylalkyl or heteroaryl; where



Xis N, then R3is independently hydrogen, alkyl, alkoxy, hydroxyl,

hydr oxyal kyl , al koxyal kyl, or -CO2R ; R4is independently hydroxyal kyl,

hal oal kylwoavionsai7kyl , al koxy, cyanoal kyl, ami no, al kyl pcampbabloyissor a
partially or entirely unsaturated or saturated cyclic group selected from
the group consisting of cycloal kyl, aryl, heterocycloal kyl and heteroaryl
which is optionally substituted with R' as defined herein; Rois H OH,

hal ogen, Cl-4 alkyl; orR3 forns together with R4 a 3-, 4-, 5-, 6- or

7- menber ed %ﬁéﬂircamﬁsip;%pr% ttwalli’y tdken @6PetHef b¥n FRMAd glxroab&@ wﬂxe%@wcglré@srl ng
whi ch optionally has 0, or 3 substituents R' as defined herein;

Preferably, apegas:deﬁmed;aboyean«mambyﬁele@gd mdgpenderdlyHisorh gaghsothesget her with Re a
6- menbered saturated heterocyclic ring which optionally has 0, 1, 2 or 3

substi tpienh§ Bang%Heﬁda{t@f e%gbéem Ry droddn, R€CH2)QR”ZYCOZI§Ub5¢®NH{’%d Vet o,

am nosul f onyl forns together W th ﬁqy erazin

substituted- S\@IW(Rn)zbu'E WR’-CR- %ﬁi@'«tlh)ér p zerreNReﬁ@mhiaWB tHéRpg@z;é%’l
i nvention re]LI?tg g,la el v thﬁ roh R mul %r(l)(zﬁ?auﬁnd §I@je ap)ﬂara ﬁuﬂét&%%y

acceptabl e sa ol vate 't eo er ei S hydr
hydroxyl, hyNRoxysblkyl, , Nkkc@aiykleR-an?etg:roa@q 0)-RR’- c@@mRﬂz, OoCN,CakRl,; Rb
and Re i ndependentl are al k al kox

al koxyal kyl 2M&M rﬂ%‘ yFyd%ﬁ"R% éPﬁ'W&ﬁi%y?lWﬁéﬁWéﬁ&ﬂ’&d ﬁ%lé‘é{ k>$IH alxJthioy g

het er oaryl , h@LRYARNC InylroRbalk ﬁld) epandrt,| NalbARG:ES VS LydnQoen,
-CA2R", - Z y(%hx,r%z NHR" ﬂﬁ aCOhanag yp\%g
“NR' - S02- ha|h9@rqayxl wheggin Rsoamapwqe as %nzmm\@swmptbﬁprretfé/lo@ﬁpswmly

- S02- al kyl, yl, -CN, alkyl, cycloal kyl, am no, am noal kyl,
al kyl ani no, P{ze“%h%& "SH, alkylthio, hydroxyal kyl, hydroxyal kyl ani no,

hal ogen, hal oal k hal oal kox ] aryl, hal oaryl, hanaryIaIkyI aryl al kyl ,
het er od¥cl ylis b2, %e‘l St bah ¥t 9> 93118 qrldependent |y hydrogen, - (CH2)nR , - CO2R ,
-CON(R )2, -CR O, -S®N(R )2, -NR -
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, 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’ 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, arylalkyl, heterocyclyl, haloarylalkyl and heteroaryl

which is optionally substituted with R’’ as defined herein;
or wherein if

X is N, then



CO hal oal kyl , -NQ2, -NR -S02-hal oal kyl, -NR -S02-al kyl, -NR -S02-aryl,

-NR -S02- heteroaryl, -S02-alkyl, -S02-aryl, -S02-heteroaryl,

-NR - CO- alvbybiooshi¥7- CO-aryl, -NR -CO heteroaryl, -NR - CRcNER2018/0005%N,

al kyl, am no, am de, cycloal kyl, am noal kyl, al kyl am no, al koxy,

al koxyal ky, hydroxyl, -SH, alkylthio, hydroxyal kyl, hydroxyal kyl am no,

hal ogen, hal oal kyl, hal oal koxy, aryl, arylalkyl or heteroaryl; where

chem cally appropriate, two R' taken together can forma group =0; wherein
R growps amreé fasnsdedtR@dviabRY£3amd 5188 G- mehB&te datiataRe pdantly Yindahaaegach

other; R and R2 independently represents hydrogen, -(CH2)nR , -C®2R,
- CON( Royzenttr@gq @nsaturated heterocyclic ‘ring  consisting of cycloalkyl,” aryl, heterocyclyl,

N - Sy o G g Bl o R g o e R 00 et eroaryt

-NR -CO-al kyl, -NR -CO-aryl, -NR - COheteroaryI -NR - CON(R')Z - CN,
al kyl , am no, am de, cl oaI kyl, am noal kyl, al kyI am no, al koxy, hydroxyl,
- SH, alhkymtmrcvrefhsrert gmgemroynt theyrressayiavetionrrelaiss thalcopeundefi fornwg (1) or a

hal oal Qﬂg‘%]og %ley ac ML@LEQ{I erVEh & R eg¢mgreer n R groups are as defined

above ependent y from each other; is 1, 2, 3,
4, 5 6, 7 or 12; wherein if Xis CR5, then R3 forns together
Wi th R&aaﬁhxm@%&nual&vbalkery Jwdipat dydroyralkd. Ykongkabiosct@eR%r om t he group
consi sting of cycloal kyl, aryl, heterocyclyl and heteroaryl which
optionally has 0, 1, 2 or 3 substituents R', and wherein if X is part of a
doubIepbgngR?BQ}igﬂgﬁﬁent R5is H, OH, hangen C -C4-al kyl; or wherein if
Xis N, then gbl / 086177PCT/ EP2010/ 000546 R3i s hydrogen al kyl , al koxy,

nyar ogaiRg I epauetyy PRV ho ol ol wpO R Ryl o

aryl al Igydjhaémaryparetdr@ﬂybwamyl e;n.t(](]zgl’y unsaturated or saturated cyclic group
selected fromthe group consi sting of cycloal kyI aryl, aryl al kyl,

neter ogye! Ve sl OBEahal i xR, NEC 1 @2V NERJ 5, PBLA BRI PYPSEY o

with R effr ne erern or V\/rferierh |

with R%n@tlﬂat,ed Aeterdeyclidringowhich wptitiaalle thasayt Iy 2 ak eduomtmtst R4 I y unsat ur at ed
or entirely unsaturated heterocyclic ri ngconsi sting of cycloal kyl, aryl,

et ST OBl Y ERSHRIE Wb RARLGRS bl SRt B, 2

r el at eantim, allqomspeunnlsalﬁratedrdnﬂamrﬁtbd cymt grhep pdftacrtamﬁeut theagrbtyp acrcéihg bif e
salt or solyv her eof wherel n Rai s hydrogen, alkyl, al koxy, hydroxyl,

hydr ox%“?1 %}Fyt%tr‘/L%%}bﬂtﬁt{Wy . -C(O)R,
R’ independently represents hydrogen, -(CH;),R’, -CO,R’, -CON(R’),, -CR’O, -SO;N(R?)3,
-NR’-CO-haloalkyl, -NO,, -NR’-SO;-haloalkyl, -NR’-SO;-alkyl, -NR’-SO,-aryl, -NR’-SO,-
heteroaryl, -SO;-alkyl, -SOj-aryl, -SO2-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, hydroxyalkylamino, halogen,
haloalkyl, haloalkoxy, aryl, arylalkyl or heteroaryl; where chemically appropriate, two R*’ taken
together can form a group =O; wherein R’ groups are as defined above and may be selected

independently from each other;
m isl1,2,3,4,5,6,7,8,9,10, 11, or 12;
wherein if

X is CR’, then



-CONHR or -CO2R ; Rbforns together with Rc a 3-, 4-, 5- , 6- or 7-nenbered
saturated, partially unsaturated or entirely unsaturated heterocyclic ring
sel ect ed wpamwase17gr oup consi sting of cycl oal kyl, aryl, Pa@Ere@opeise@l Kyl
and heteroaryl which optionally has 0, 1, 2 or 3 substituents R', where
chemcally appropriate, two R' taken together can forma group =0; this
heterocyclic group is preferably selected fromthe group consisting of

pi peridinyl, piperazinyl, norpholinyl, pyrrolidinyl, thiazolidinyl,

t hi omom3hkmaydgether l@ﬁfh' a I’zhx“-ur&ﬂtﬁra’ted/ br ;ﬁuﬁfe!gi chlﬁe tdroup Bﬂec;lérblfihdnylthe group

pi per azi n-3-one-1-y or azepan R i ndependent |y r.epresents r n

P CopR: consistigrRr cyclopke, andhigrrtycioal ksl apRbpseroaryfw i ePRITILY gy 8 Paee 3
-NR"- Sgﬁbéﬁﬁleﬂé!li@y,land‘\&m@e‘lﬁg& &l Jo¥! of a-dSBBrBbKY,IR® is NBenO- al kyl, -CN, al kyl,
cycl oal kyl', am no, am noal kyl, "al kyl am no, al koxy, -OH, -SH, alkylthio,
hydr oxyal kyl , hydroxyal kyl am no, hal ogen, hal oal kyl, hal oal koxy, aryl,

hal oar $f WhEEInr yi al kyl , " aryl al kyl, heterocyclyl or heteroaryl: WO

2010/ 086177PCT/ EP2010/ 000546 R'i ndependently hydrogen, -(CH2).R, -0Q2R ,
-CON(RX 2, iR #en - SO2N(R )2, -NR -CO hal oal kyl, -NO2, -NR -S02-hal oal kyl,
-NR -S02-al kyl, -NR -S02-aryl, -NR -S02- heteroaryl, -S02-alkyl, -S02-aryl,

- S02- hgser o e NRnt e, a1VE - " ¥y dros r;)ﬁ% 118/1,0alokyalkyl
-NR - N(R %J}de}’ﬁf%g“%{%ﬂr%ﬁ‘f n%i,(\ﬁ’ar% é& clfllcﬁoggllf\yk , g%ilﬁ)(’)’al Kyl ,ya yhoof
al kyl arCOeR’;al koxy, al koxyal ky, hydroxyl, -SH, al kylthio, hydroxyal kyl,
hydr oxyal kyl am no, hal ogen, hal oal kyl, hal oal koxy, aryl, arylal kyl or

het er oguayl ; im%ﬁen%gﬁgj b ¥y BRI 1408 'u%,llﬁamimbmyﬁélléoﬂii,eé’yaheﬂ%ﬂbl%irfb?glkfygr m a

;
group =0; whereln roups ‘are ‘as defined above and nay be selecte
i ndependdalkylyorfa partigdhcor otthnely ;unRiturated ®RZafuratesheysdie raroyp sedgstedsispmshhgvupgen,

-(CH2) , nR..,.. - R, 3 )2, - Q o . :

- Soon, PR IR batrRy IHekRE E IRy an RSTai, ik s gongiyyubstited
-NR' - SQ4thar Y las defidd hekezn;het eroaryl , -S02-al kyl, -S02-aryl, -S02-heteroaryl,
-NR -CO-alkyl, -NR -COaryl, -NR -CO heteroaryl, -NR-CONR )2, -CN,

al kyl, am ng aﬁhd clogy , am noal kyl , al kyl am no, al koxy, hydroxyl,
- SH, aI}€yI t F]sl %I’, y@arlggiyalcg% e%‘ﬁaﬁlydroxyal kyl am no, hal ogen, hal oal kyl

hal oal koxy, @rtyl, arylal kyl or heteroaryl wherein R groups are as defined
above @nd niy foansstepasheradith Rdepertte it 16y OF Fonambergd wiwsaled oppartially or endirely 5

6, 7, ) X bR L t : > ther wth
S, 1 Srarblpebi O s PR i 0 oR i

consi sting of (%d oal kyl, aryl, het erocyc:%ll and het eroar,t%l whi ch
opt i ondlr¢forahlys K5, = ., B Gy athylepds R tudhiapd AU foipy Reethen WithfRxaj emgmpbereds g
doubl e ' ent. ﬂﬁi Si | ubts abkyl; or wherein if
Xis N, Sfplﬁghge dlg?esrbﬂlfg?glggkma y'|05515>ﬁ‘%§>?9?’ %gﬁjrq%u;%t}l g}El1t3s/dr oxyal kyl ,

| koxyal kyl , or - R 2010/ 086177PCT/ EP2010/ 000546 Rdi s hydrpgen.
O AP RyirelCrabisoRT Ry H: RAT REky MO ER R ADEASAARYL: R octibho ok b e

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 -COzR’;

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

R’ independently represents hydrogen, -CO;R”’, -CONHR’, -CR”’0O, -SO;N(R’’),,
-SO,NHR”’, -NR’’-CO-haloalkyl, -NO,, -NR’’-SO,-haloalkyl, -NR’’-SO;-alkyl,

-6-



arylalkyl or a partially or entirely unsaturated or saturated cyclic group
sel ected fromthe group consisting of cycloal kyl, aryl, arylalkyl,

het er ocycWwol2pio0mebyar yl al kyl and heteroaryl which is optipamaiPegrosnisgé i t ut ed
with R' as defined herein; or wherein if Xis N, then R3 forns
together wwth R4 a 3-, 4-, 5-, 6- or 7-nenbered saturated or partially
unsaturated or entirely unsaturated heterocyclic ring consisting of

cycloal kyl, aryl, heterocyclyl, heterocycloaryl and heteroaryl which

optional ly bgg,- Qkyll,-l\@{ OCO?»alﬁylleUN UGRYIS JRelohlikyRraphiier amifatidyl,eglkylamino,
enbodi nent, the present invention relates to a conpound of for rrul a (l) and

the phar maceélkoxpatOy, aSHe pllaihio.shydropyalied Budrexyal ‘%‘Bf“o viktagsnn hdgplkyl,
hyd L kyl,
o Konyal Ky Meikbey, 3R %%Wyfﬂgﬁﬁﬁ"%%?y’x‘k?r ﬁe@“"@*'y‘é}?{ﬁé’gﬁﬂdeﬁt 'y

represents hydrogen, - - SC2N CN, . al C cIoakaI
aryl , Weterb%ﬁﬁé?@ﬂnd%ﬂt%'&(%?@&r yﬂCH2S%R ﬁ@éﬁdeﬁ@&kﬂép‘p@sgr\gﬂ%ﬁé@ MR-

- SN(R ) 2, o) alEJ/lkyNO a”NR@-’SO@h‘ﬁWaﬁé% nq»zR’aédspmgi KYGR BYELQ¥Y | -NR’-SO,-

hydr oxyal kyl, o eh, whierern groups are as defined above and may be
sel ected i ndietpmmént-lsy)zfaﬂkym e—é&a aoxlhefSOszleteamjleZ -NRd@}ﬁbaﬂ&ﬂnt IYRI-€Prargknt

hydr ogen, | y hal oal k ups
are as defi éﬁ»QE?@%QQWHE' (ngP‘ gﬁpfh 6&Hﬁ%%’ &: %ﬂ?ggcﬁng%ﬁ@&?
wheL ein if Xkglaeieo, t?ﬂ{bxyV\D ami;@»égk&mnl?)laﬁxﬁpzosﬂl 00&5511@115;3 flodraxyhlbgiet her
with R4 an unsaturated or saturated cyclic grou el ec fromth

consi sting Svdeyvalipdpmipo, halpgen, lﬁl@@@‘ﬂﬁ %Oxﬁn%yﬁé‘{ﬂf‘@fﬂjw [‘%ﬁ‘i"é ? Where "

optionally I@ﬁ‘ém@all)lapg)go&faté; t@Hh@t ke '&;%%tﬂgr carﬁflﬂm@%ﬁb BQ; fw}?éréu$ RP3fdupef a

doubl e bond, R5 i s absent al ogen, |; or wherein if
Xis N, then aﬁasgieﬁye;d' ahgee am may hy |selected mdependently from each ot er;

R' and R? independently represents hydrogen, -(CH;)nR’, -CO,R’, -CON(R’),, -CR’O,
-SO;N(R’);,  -NR’-CO-haloalkyl, NO,;, -NR’-SO,-haloalkyl, = NR’-SO,-alkyl,
-NR’-SO,-aryl, -NR’-SO;-heteroaryl, -SOs-alkyl, -SOs-aryl, -SO;-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, hydroxyalkylamino, 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, 11, 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, 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’ is H, OH, halogen, C,-C4-alkyl,
or wherein if

X is N, then



R4i s hydrogen, am no, alkyl, aryl, arylalkyl, heterocyclyl, haloarylal kyl
and heteroaryl or wherein if Xis N, then R3 forns together with R4 a
3-, 4-, 5w02610/086177- nenbered saturated or partially unsatcumreb@doos4sentirely
unsaturated heterocyclic ring consisting of cycloal kyl, aryl, heterocyclyl,
het er ocycl oaryl and heteroaryl which optionally has 0, 1, 2 or 3
substituents R'. In another preferred enbodi nent, the present invention
relates to a conpound of formula (1) and the pharmaceutically acceptable
salt omR’sol wdiydrddensalfl, alkdver, diydrokdi bydnydnatiggnliaxyalkily bt -G,Ror s t oget her
wth Re a 3-, 4-, 6- or 7-nmenbered saturated, partially unsaturated or

S,
entirely unsa d | L.Ng d_firom :0NS| st Ng
o cycloal ki ARk WERSLARYE, hiphio SERGELE OO Laophoh BB pEH, D
0, 1, 2 or 3rydlbdtartayanisdlyRr entitedy ensaheared at $ayurageprcgplid gioep s¢letedRiromatken
together can forma gro =0; this heterocyclic up i s ef er apl
sel ect ed frS‘Eﬂ”PWQ“ﬂth”l&p"%gﬁﬁg}aE‘tyr’r?@Y'oFrygﬁ”ﬁg’r*i‘%‘?rﬂ W1 floary [lﬁ’illa',“? Rectroary!
nor phol i nyl whidhri§ Bptidhaly kubstifitéZ®lth & Nasldefihdd RM@RPHOL i Nyl ,
pi peri di n-4-one-1-yl, S, S dioxo-thio-norpholinyl, piperazin-3-one-1-yl, or
azepany! i ndependently represents hydrogen, -CO2R', -SO2N(R')2, -SO2NHR',
-CN, al’%k¥ ,ereHVEI oal kyl, aryl, heterocyclyl or heteroaryl; -11- WO
2010/ 086177PCT/ EP2010/ 000546 R'i ndependently represent hydrogen,
- SO2N( K) 2, isNGh¢n al kyl , ami no, al kyl am no, al koxyal ky, hydroxyl,
hydr oxyal kyl , hal ogen, wherein R groups are as defined above and may be

sel ect gl | nfkﬁ;@(ﬁf}gggﬁ&%r%&ﬁ‘e@?b 49150€4-50r leéﬂﬁerﬁsdt\?}‘éélﬂ%?%ﬁﬁﬁahy uh@RIrSEENt

hydr ogen, al no, hydroxyl, "hal ogen, or hal oal kyl, erein R groups
are as odeértingdy ahwwurataddhetaspeipdics alngct expnpisidegpeafdspielpglkyl oanybadbptersichieyl,

wherein if X.s o, L hen or ms..t oget he Lt h,R4 an tLurated or
sat ur athgtﬁro(‘f‘?/"(::lPai"c%Q %gdrdohueger%aéyevt\:’{"g% °p trl%nr%g?'hgs (Sgrl\ggﬁrégﬁgsﬁlgfel%%;@of cycl oal kyl
aryl, heterocyclyl and heteroaryl which optionally has 0, 1, 2 or 3

substituents R', . an erein if X is part.of a double bond, S sent ;
R5i s H,nmthqﬁmfgré?f orepodinetl K presspt «%ﬁ@mnﬁe'.aveSﬁgcmPPtJmoﬁgrmula( 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
heterocyclic group is preferably selected from the group consisting of piperidinyl,
piperazinyl, morpholinyl, pyrrolidinyl, thiazolidinyl, thiomorpholinyl,

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

R’ independently represents hydrogen, -CO;R’’, -CONHR”’, -CR’0, -SO;N(R’’),,
-SO;NHR”’, -NR’’-CO-haloalkyl, -NO,, -NR’’-SO;-haloalkyl, -NR’’-SO,-alkyl,
-SO;-alkyl, -NR’’-CO-alkyl, -CN, alkyl, cycloalkyl, amino, aminoalkyl, alkylamino,
alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino, halogen, haloalkyl,
haloalkoxy, aryl, haloaryl, haloarylalkyl, arylalkyl, heterocyclyl or heteroaryl;

-8-



R3i s hydrogen or al kyl; R4is hydrogen, am no, alkyl, aryl, arylalkyl,

het erocycl yl, hal oaryl al kyl and heteroaryl or wherein if Xis N, then

R3 forns wogetdmss1™i th R4 a 3-, 4-, 5-, 6- or 7-nenbere@dCIarariabecs©r
partially unsaturated or entirely unsaturated heterocyclic ring consisting
of cycloal kyl, aryl, heterocyclyl, heterocycloaryl and heteroaryl which
optionally has 0, 1, 2 or 3 substituents R'. Preferably, R3 = H R4 =

al kylaryl, Ra = H and Rb fornms together with Re a 6-nenbered saturated
het er o®rcl i Gndebbigietty Bilidrogén, OGHN) YR haGOR’, ICOR(R,, 3CRUDSSOLNERM S -IRR:-COAD
2010/ 086177PCT/ EP2010/ 000546 Preferably, R3 = H R4 = alkylaryl, Ra = H,
and Ro for mdatoalkst heNCai t NRReSQo-balealkylgi MR -SQi-plkylaz MBI -SOasdFPh oMy $O02-
pyrrolidinyl L. azoldesli . 1N, oper phad. L i pexrkaicy. e-drY.lCO-

S, S-di oxo-t #th?&r%%}?bh(ﬁ?ln@%%l’ pisgjez(r)dggi’ n@zol{rl%%r(ﬁrml’, erglr{ zladzbegg(ggl ,ﬂ%hi charyl’
optional | y RNB’-@O-hete@anyl, -NRSeBON(RIpMEN, RIky!,Morino,pndfla caplogik s amingalkgl, =

Re 5 b per aINAMIRGn T AHRRSSLT AR ks Bargoty” oo YRy enbiepsaipl "
anot her pr ethgdrogdalryibmdiordalogen, taldaties eiflodlkokgNhiy naryialkgl @6 heteroarytowherend

of formula (I) and the pharmaceutically acceptable salt or solvate thereof,
wher ei n R3 <hemically appippaiate, pyoR'takgp J0geHNer 68hEONGR 8HOHB Qi WheTee Ry groups

6-menber ed sat ke ARVELAS WY IbE sEIbaSd WASRdaRT PoRlhoh &fRs; 0. 1, 2 or 3
substituents R'. Preferably, = H R4 =aryl, "Ra=H and RI' forns

toget her, with Bé_ a pi peridinyl, piperazinyl, norpholinyl, rol.idinyl

t hi azolR dieAd| R tlﬁ???ﬁﬁﬁ?%‘ﬁ'éﬁ FERresents; Bé‘iff’&%-zic E‘xy‘F,Ozfé’ LONRY,, (R0,

S, S-di oxo-t hig;Ngrrphol Lakt-corhAsAIRAL N- Rrne- INKE-S09haRARIANY | NRWBDGAIKy!
optionally hsagzl‘g@,R }%’, 2 or 3 substi%lhent?i:cp2 ' I\/breOgrgf e&gbly R3 :OQH, BA =
phenyl, subsNR{-§Cedryli t h-NRi-BOshetewapl, RS0z-alkylandSRu-ards ns -$@gkaterenryhi t h
Rc a piperaz Ry-'c Fh-ﬁﬁ.t-t‘@ﬂ%{yi,y -ﬂﬁS-CQ)-h erodr ?,r -ﬁiR(S:-a -EI:\!)(k 6nt-§:I\R alkyl,

Anot her enbo |rrer%x\®"the i nventi’on 1s a pharneaceu Sit1dn,

conpri si ng amimypamide, aydarikiylngmiatigd,nalkglatniino, catkbxy, piydraxst; e$H, cakylshio,
acceptabl e carrier qr diluent. Another enbqdjnen f. the invention is a
nmet hod of t&“égﬁo?‘?ﬁadkﬁr hﬁfi@?‘é’ﬁ%‘?’ﬁa‘"@)‘?’ halegeny hgﬁ(d}’agﬂf’%IEWe %P’Cc%ﬁlglktyfcfﬁ in
a subj ect CcoBRFdabyINGhdréif RABIONHS bedds @WTined aBowkOATRIOMAY baCRLEdNEddpenddtipul a
(I).. I'n a preferred enbodi nent the disease or condition is malaria. WD
2010/ 086177 HEW €oROIBF000546 I n a nore preferred enbodi ment the di sease or
condition is malaria, caused by a strain of Plasnodiumfalciparum An aryl

group dggnot es1.an3a4,60eL7,®, 9y uptevicng five to fifteen carbon atoms, which
may be substituted by one or nore substituents R, and nay be fused to

anot her aromafli c ring; the aryl group is preferably a phenyl group,
- 0- CGI—Iéle]ﬁre,m1 CoH4-R , -p-C6H4-R , 1-naphthyl, 2-naphthyl, 1-anthracenyl
or 2-anthr acenyL ;

is CR’, then

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’ is H, OH, halogen, C,;-C;-alkyl;
or wherein if
X is N, then

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



a heteroaryl group denotes a 5- or 6-nenbered heterocyclic group which
contains at | east one heteroatomlike 0, S or N, wherein the heteroatom N
is opti onmbl2g1808bsti tuted with R, and/or the heteroat orcEEP3010pIsANOAl | Y
bonded to =0 or (=0)2;. This heterocyclic group can be fused to anot her
aromatic ring. For exanple, this group can be selected froma thiadiazol e,
t hi azol -2-yl, thiazol-4-yl, thiazol-5-yl, isothiazol-3-yl, isothiazol-4-yl,

i sot hi azol -5-yl, oxazol -2-yl, oxazol-4-yl, oxazol-5-yl, isooxazol-3-yl,
i sooxazdl - 4iy'h dﬂogapwax@wl,, haloakﬂ QxiAdaNZ0) aﬂm)d',, cﬂanaamypmdhazallkys yl,
1,2,5- oxadlazor benzooxazol - 2-yl , benzooxazol -

benzooxazol A5 a}}](y %ﬁzﬁ%@x%fz"(ﬂ'reéy Wsaﬂg?f%ioé%RrafzeélCX&"?gFOHBﬁEIS?tE‘E)SVQH‘Z%F 5-y
I, 1,2,5-0x d 3

ot haol - %muﬁz&bélgttr# of cgyaﬂ(ytl hradbA70ky1 3ndttrocyol ¥; Aalbity Bl 4RE heredaryl

i sot hi azol - &m%mﬁbemmvmﬂmshM$mnﬂi®H9R>bsnbﬁngth¢mzol 4-yl , benzoi sot hi azol -5
-yl, 1,2,5-thiadiazol -3-yl, 1-imdazolyl, 2-im dazolyl,

1, 2, 5- thi,adieaz®! -4-yl, 4-imdazolyl, benzoimdazol-4-yl, 1-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl,
2-pyr|§¥ 3,§yr|dyl 4- pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl,

2-pyri d|ny1 he%yrlnldlnyl 5-pyrimdinyl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, pyrld 5-yl, pyrld 6-yl, 3- pyrlda2|nyl 4- pyrlda2|nyl

2- pyr azi nyI R femgsrtag@hquwltrBR‘byBazle,l 5¢) 6 o¢7pny|e|ahahtylsatur]atea dﬁ-phmaazmhsaduryded
1,2,3-triazol X é trlaé é/ .4- tr l @ y vl
1H-t et roéz'Eﬂ“r?lny“ safyratefl; PesticyaRy rin ot S5 05 St &pPiagRy > phighadFigacycly!

car baz gleploc &bﬁ@P%ﬁﬂieWbaryl WHRh opiidtRly Aab 0d10|2)6|r 3 sabdtictphyR> 4-indol yl,

5-i ndol yl , g i ndolyl, 7-indolyl, 1- |50|ndolyl 3-isoi ndol yl, 4V|50|ndolyl
5- |50|ndolyl 6- |50|ndok¥ 7-1soindolyl, 2- |ndoI|nyI 3-indol in

4- i ndolli aydtherpreferies ¢miyediment; the résant invention sbatenipla Copenonag bf fmmuéﬂ),and
benzof t 1 zol -1-yl, benzotriazol -4-yl,
benzot ;{l:; gghaaﬂﬁgceﬁﬁ%lgeagg%E%lei%a@ﬁ%‘?gol@?@%@%%&zfgt riazol - 7 yl, benzotri azi ne,
benzo[bwmhmmphenyl benzi m dazol yl , benzot hi azol yl , qU|nazoIinyI,

qui noxazol i nyl, cinnoline, quinolinyl, tetrahydroquinolinyl, i soqui nol i nyl,
t et rahydr oi soqui noli nyl, purine, phthal azine, pteridine,

t hi at etyaazaj ial.ri azai ndene, isothi azol opyrazine, 6-pyrimdinyl,

W0 20108 o 1 RERERe Bl8h oomas

2, 4- di met hoxy- 6- pyri m di nyl , benzi m dazol - 2-y FLbenZ|n1dazonI ben2|n1dazo
| - 4-yl R°eedhR} independpnthy are alkiyh hyioxyall) albowalk%@ﬁzn% '@dz@ikylarmwoa yl, or

tetrahydro t@b§§0[3 4-d] imdazol-2-one, pyrazolo [5, 1 -c] [ 1
,2,4]triazine, I sothiazol opyrim dine, pyrazol otriazi ne, pyrazol opyrim dine,
|n1daz%£yr|da2|ne i m dazopyri m dine, im dazo &g idine, imdazolotriazine,

triazol trlaﬁkﬁﬁleB?Xﬁ?Hﬁ@ﬁ?PY@P&%L 6O 2050 %H§C5NHPaZO¢HpVFYn1d|ne

or 4- [1,2, 0 1-furo[ 2, 3-c] pyridin-4-yl,
1-furof2, 3- g%&BM &9 %(ﬁ%&¥[ﬁ?§ﬂ3§g¥t]pyrldln 3-yl, and

triazol Q yrlda2|ne roup. This heter an be substituted by one
or mor & gubé’%qef"iﬂéiﬁ’c“gy mpfesmgwer%ew ﬁéﬁég Zdel\?‘{) @ygﬁav'éo agne8Pocycl yl or
het er ocycl ogfs¥{algy, QWroQ?Fﬁ&@r%x?al}%/l Ea‘i’og‘%n”ﬁﬁé}@m{} %?gﬁdﬁra?&é{scdéfﬁe@%bv@%%mt' c
group whi ch contains at |éast one heteroatom sel ec fromO, N, and

wher ei n t he nagtberselested yidepersigptiyfrgmisach otberd t o anot her non-aromatic ring
and may be substituted by one or nore substituents R, wherein R is as

def i nedil%h@RémdeB@'nd@ﬁﬂﬁ&FFt%&ﬂ M@eﬂjall{ﬁsdnﬂld@ hyBdox Ehﬁl% &t loedalbairyn t he

gr oup con5|st|ng of - -cyclo C4H7 -cyc -cycl o- CoHL 1,
-cycl oC7TH13W mRogt@spﬂge aﬁréﬁffmémbméeandynay nn%penf?ﬁﬂﬂrzsﬁmm% 4-yl,

1- alkylplperﬁé}ne 4-yl, pyrrolidinyl, pyrrolldlno pi peri di nyl, plperldlno,
pi perazi nyl, pi’perazino, nnrpholinyl, nmor phol i no, thi onor phol inyI,
thlonDrphollno t et rahydrof uranyl, tetrahydrothiofuranyl,

tetrahVﬂW&ﬁWranyl t hiazol id |nyI pi peridin-4-one- 1-yl, S,

S- di oxo-t hi o- nDrphoIinyI, piperazin-S-one-l-yI, azepanyl and pyranyl; a

het er oc§cl o4 @R’ gieaup denotes a 5- or 6-nmenbered heterocyclic non-aromatic
group which contains at |east one heteroatomselected fromO, N, and S,
wherein the heterocyclyl group may be fused to an aromatic ring and nmay be
substituted by one or nore substituents R, wherein R is as defined above;
To keep the definitions as short as pr%Tble, in the foll ow ng paragraphs
"alkyl" is to be understood to enconpass al kyl, al kenyl and al kynyl. In the
context of the present invention, an al kyl group, if not stated ot herw se,
denotes a linear or branched Cl-C8-al kyl, preferably a linear or branched
chain of one to five carbon atons; an al kenyl group, if not stated

ot herw se, denotes a Ilnear or branched C2 Cs-alkenyl; and an al kynyl

L, Y 1 . oy



- CH2- CEC- CH=CH2, - CH2- CH=CH- CCH, - CH2- CEC- C=- CH, - CEC- CH=CH- CH3,

- CH=CH CE- G- CH3, -CEC-CH2-CH=CH2, -CH=CH CH2-CECH, - CEC- CH2- C=CH,

- C( CH3) =GMOCHEMRL77- CHEC( CHB) - CHECH2, - CHECH- C( CHB) =CF1 PCTARE@HIBY6s@H- CECH,
- CHEQ(CHB) - G- aCH, - OG- C( CHB) =CH2, - C3HB- CH(CH3) 2, - C2HA- CH( CH3) - C2Hb,

- CH( CHB) - CAHO, - CH2- CH( CHB) - C3H7. - CH( CHB) - CH2- CH( CH3) 2,

- CH( CHB) - CH( CHB) - C2H5, - CH2- CH( CHB) - CH( CHB) 2, - CH2- C( CHB) 2- 215,

- C(CH3) 2- C3H7, - C(CHB) 2- CH( CH3) 2, - C2H4- C(CH3)3, -Cl (CH3) - C(CHB) 3,

- CAHB- @H6HR, togeOidr GHth@IHE, unsatGattet GHatichtédHByclie GHiipGetetied Gdhirthe group

- C2H4- CH=CH C2H5, - CH2- C( CF13) =C( CH3) 2, - C2H4- CH )2, - - C=CH,
- CHe- &C-&PWS‘S&H&OM'@?@@%‘?O& 5&#@%6 ar&Wa@w@@ ?’ilgsaF or
branched C 3Gapiniohts URSHIVHESEH it §dpait of a&Rble BRI AEM! allepp as defined
herei n. Exenplary arylal kyl groups include benzyl, phenylethyl, 1-(1-

phenyl et;hyl ), 4- hydr oxybenzyl -fluorobenzyl, 2-fluorophenylethyl, and the
li ke. %ﬁi S é%@igﬁk%logﬁnoﬁtia'&f’l‘y e substituted by one or nore substituents
R, wherein R is as defined above; a cycloal kyl group denotes a

non- ar emaherinifng system contai ning three to eight carbon atons, preferably
four to eight carbon atons, wherein one or nore of the carbon atons in the
ring nmay be~§NQﬁ&ituted by a group E, E being 0, S, SO S, N, or NR'", R
bei ng as def ne above; the C3-Cs-cycl oal kyl residue nay be selected from
the groyp consisting of -cyclo-C3H5, -cyclo-C4F17, cycl o-05H9,
-cyclofé614ﬁlm?“¥@9@F6mE#H13, -cycl o- C8F115, norpholine-4-yl, piperazinyl,
and WO 2010/ 086177PCT/ EP2010/ 000546 1- al kyl pi perazi ne-4-yl. This

cycl oalflyl @i8dpogeaanhiaosdlibdf arylasdalkyl, baerooyclytpliztos iyl andeittarody] wher ei n
R 1is as defined above; an al koxy group denotes an 0-al kyl group, the alkyl
gr oup % kmgf%ﬁfdefined above; the al koxy group is preferably a nethoxy,

et hoxy, 1 soOpropoxy, t-butoxy or pentoxy group; an alkylthio group denotes a
S-al kyl group, the alkyl group being as defined above; a hal oal kyl group
denot eX a alsyithgft oup as defined above substituted by one or nore hal ogen
atons, preferably substituted by one to five hal ogen atons, the hal oal kyl
group is prefesailwgether GiRIR Ba 3+ aRi50(Riop Y 2nemBeRidxaRirgted B partiallycwsBiugt&d
_CH2-C(R1) 3, -C(R1')2-CH(R1w) 2,. -CH2¢QRIC¥R10 , N2 f-IL

)1 .. 1- Prertelpumpatapirddreterocyghie pag comsistigg of eyslealkyl.paryighetgioeydyln R, Ri o',

Rl 0" r%Qtreﬁ)%gaBzgg% arld hcft&gargfwhi’chBPE&%IZ@&E@/ 0,71, 28r BRLPRHYdn I OUP denotes a
aryl group as I ned above substitutéed by one or nore hal ogen atons,
preferably substjtuted by one to five haLoggQ atons; a haloggylaékyl group
denot edn aNqthsi@sferssd Gpbadimert e presend| iRyAntioR patPs t9rakmAotRd gt Iy e (D

hal oar yhe SHafHR eBca§ abOpthblelafi dsoRae¥RAEG Kyl group denotes a NC-al kyl
group, the al kyl group being as defined above; a hydroxyal kyl group denotes
a FK}aBg%I.%roup, t he al kyl group being as defined above; a hal oal koxy

gr oup Bi'ts an al koxy group as defined above substituted by one or nore
hal ogen atons, preferably substituted by one to five hal ogen atons, the

hal oal R3xy dxrtoudpoges oprkfyerably a -0C(R1)3, -OcRio(R cr'2, ,L,2t.ixi 5, 0)
)OCRL o(R ()Rio", _,-,,,, top\ -OCH2-C(R113)3, -OCH2-CRI O (R10" )2,

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

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

cycloalkyl, aryl, heterocyclyl or heteroaryl;

-11 -



-OCH2-CRl o(ey)Ri 0", _or |, preferably F, OC3(R )7 or -0C2H4- C(Rrs3. )
wherein RI, Ricr, Rio" represent F, G, Br a hydroxyal kyl am no group
denot es awOHmoaisky’z) 2- N- group or HO al kyl - NH- group, tireTairzyto/ogrsecap bei ng
as defined above; an al kyl am no group denotes a HN al kyl or N-dial kyl
group, the al kyl group being as defined above; WO

2010/ 086177PCT/ EP2010/ 000546 an am noal kyl group denotes an -al kyl - NH2
group, the al kyl group being as defined above; an al kyl am noal kyl group
denot er’an aldeyémdbhiiyl Jewesem Alybidgedy dS@INGR'),0r N,  hIRG!, abiito, galRyRMEXE), Ng
as defined above a hal o or hal ogen group denotes fluorine, chlorine,

bromi ne, or alkguyaey, hydroxgk hb‘l‘@xl‘ﬂ%)ﬂr arlfagearwmralarﬂ r%ou@@ﬁ%m@e%%l?ﬂvﬁ@“d
infinite ch repeating R and R' units and
the |ike argd Rg)te%glgg%%dgggeriggﬁy ﬂﬁ%geggﬁgtgﬁrtl on. Thus, the | ongest chain

al l owed ,in each side chain R3, and R4 of the co ounds
accor dlpnga”LdOR tiedeperdsptly G?Prﬁfreét thbﬁjré’ée'b o*ﬂb‘f'eamé'ﬁ’mélyfij}é‘ht}?I%e“aﬁﬂ)‘élto%
e.g. R subghife gd g‘%l%p@ e a Héﬁrtfh%rab%"}@%ﬁﬂ Wge Wlééﬂecﬂndﬁﬁenﬁ@ﬁlﬂ frb @ eachi S
is to be understood such that oligonmeric or polyneric si chai'ns
conprising wtheg repeating R and/or R' units as above outlined are not
within the scope of the present invention. Constituents which are

opt i ong{Heyeisbstituted as stated herein may be substituted, unless

ot herw se noted at any chemically possible position. Unless ot herw se
not ed, _any éﬁgoaton1of a heterocyclic ring with unsatisfied val ences
ment i oned hé&t hed assunmed to have the hydrogen aton(s) to satisfy the
val ences. Wen any variabl e occurs nore than one tinme in any constituent,
each d&iforrhs eogether |w1tleBé ragl emtsatufdted pes&omteslkc)tclhecgromp sdlected tfroins thengnoap on

var | abl o chapii B SETaedn Eo b o< phatd hefiomnd P o eRny Findbit Pok
lead to chenisgadtityentse®s, fnldattepeif MR AURHISHT aldduBle®dAd ARYIL ¥bsehQr exanpl e, to

certain conpounds |n which - in a manner bei ng di sadvant ageous for
chem cgJjs sta u gekgrgcions (S, Nor 0) wuuld directly neet or
woul d |y b ?%?%& Vi 6176 Car bon atom Those conpounds according to

this |nvent|on in which the conbination of the abovenentioned variable
subst i oshersindées not | ead to chemically | ess stable conpounds, are
therefore preferred. WD 2010/086177PCT/ EP2010/ 000546 The invention al so
provides a phRrageeutical conposition conprising a conpound of fornula (1),
infree formor in the formof pharmaceutically acceptable salts and
phyS|oIQg|caI functi il derivatives, together with a pharmaceutically
accept abl e diW%% en 8Fa@§ﬁrier therefore. In another aspect, the present
|nvent|on al so provides a nethod for the treatnent or prophyl axis of

di seas® whiichydoegenramine, atiylt 4131, attials, béteracyedyl shalgarplatiybansbhasgrpartil
conprises the adm nistration of an effective anount of a conpound of
formul g, Ghiredi@ pPhysi ol ogically acceptable salts or physiologically
functional derivatives thereof. The invention is also directed to the use
of co unds ﬁ the formula (1) and of their pharmacol ogically tolerable
salts phySNdh&Yi cal |y functional derivatives for the production of a
medi canment for t he preventlon and treatnment of diseases, where reduction of
par asi t es i & dérnengdthdr 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, 2 or 3 substituents R”’.

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”’.

-12-



Sui table salts for conpounds of formula (1) according to this invention -
dependi ng on substitution - are all acid addition salts or all salts with
bases. Pawoi2oulm@s17rent i on may be made of the phar nmacol ogrraireyiotedses abl e
i norgani ¢ and organi c aci ds and bases customarily used in pharnmacy. Those
suitable are, on the one hand, water-insoluble and, particularly,

wat er-sol uble acid addition salts with acids such as, for exanple,
hydrochl ori ¢ acid, hydrobrom c acid, phosphoric acid, nitric acid,

sul phuipkgrerablyd R’a2€ 6] R* aChlltylagyIt IR°C= ¢ ghd R® GbteO RigetRE ivith RENZ piperidialid,
2- (4- hydr oxybenzoyl ) benzoi c acid, butyric acid, sulphosalicylic acid,

mal ei c Pareraginyl.amarghodioyll, pyrselidinycithiazelidimri ¢higetomhodinylei piperidigitdoneolcdh i ¢

et hanSeit kb EcEon TP YR hon 1 AL BRLS L oK BRESHIP ART BT 06

enpl oyadbstitues@IR’’.pr epar ati on - dependi ng on whet her a nono- or pol ybasic
acid is concerned and depending on which salt is desired - in an equi nol ar
guantitative ratio or one differing therefrom On the other hand, salts

Wi th bagss paéferabHeRERIHNE? GNb&HPE tsubdiitited witl &Rinsslilfoabl, R* A, exarmd Remof
salts with bases are nentioned the lithium sodium potassium calcium

al uni nitegetherwih & awpiperazindnvhish optersHy bas 0.nke dlon AisHstigtensBni di ni um sal ts,
here, too, the bases being enployed in salt preparation in an equi nol ar
guantitative ratio or one differing therefrom Pharnmacol ogically

i nt ol elabhehes pr¢ferredibmbddimant, be peteal meehtiohgelates aovplcempasndowidossya i) eddict s
during.th reparation o he. conpounds of. formula (1) according to this
inventf%ﬂﬁﬁﬂnﬁﬁghﬁ@yf&f@&@%ﬁ?&fﬁggyéﬁgﬁTﬁﬁo00546 i ndustrial scale, are
conver tw@@rdimt 0 pharmacol ogically tolerable salts by processes known to the

person skilled in the art. Acgarding to experf's know edge the conpounds of
f or mul 5<§(=| B, Bgaﬂrm 33 < amd Bg f%vléﬁ?geé*ﬁfé&'f)*\/\%% p Ouempereq satyrated heSjORGHE ai n,

e.g. sl aked oy $t i g varyi ng anounts of sol vents.
Incluggﬁga?? fﬂﬁﬁﬁgbgg§6%§ﬁ?54%gﬁ?ﬁegﬁ%th are therefore all solvates and
in particular all hydrates of the conpounds of fornmula (I) according to
this invention,as 4 _as ,ahl _sol vat and. i articyl ar. all. hydrat f
the sartaoerSy Re-ddnboudnd 1 ~roratlina Tof eRuPaMin R s infidinil B IR ror
i nst aneerpidiiaylonopyrrélidinylt r i - thigotldingl, r ahytderabghobiiylf or npiperidih}-arteel -y,
enconpassed. The conpounds.of the formyla (1) and their pharnacql ogjcally
accept S dokortie mospHabiay b diferT a1o8er £ %rrﬁ(Zﬁéﬁ"yﬂ vbblglr BP%‘EP@Y{%S ﬁaﬁ%%# and
in parsuhahtstRo’ humans, as therapeutics per se, as mixtures with one
another or in the formof pharmaceutical preparations which allow entreat
or parenteral use and which as active constituent contain an effective dose
of 3t NS ke ORPOUIIROL, bk QBUhGeS Wit OlmRoSch TELLG] ark 2L on
to custonary pharnmaceuti cal | "HAOCLOUS exci prents and’addi t I’ves. e
conpounaethef with Rnalpipefdzinyd awhiah sptidmllgdas Gilst er 8dubstitdentsR’0f their salts,
whi ch are obtai nable by reacting the respective conpounds with
physi ol ogi cal | y acceptabl e acids and bases. The therapeutics can be

adm ni y{RfRAeMbadimgnt 6f e inventi&ie isf LpMarAhcadtitd] Tompasitieh, SconfppRingth éoaioahs
sugar coated tablets, hard and soft gelatin capsul es, solutions, syrups,
enul si 8fROrdpg KfopBniai(braad gphargnasevtically asrepiablesarriengpfliliestr at i on, however,
can also be carried out rectally, e.g. in the formof suppositories, or
parenterally, e.g. in the formof injections or infusions, or

per cut #metdws kmpodingnt pfithehimvémsiom isfa methodfitteaticg eapsecventing oc amelggatinga
additi%n to the ggiime congﬁnds of.fornuba.éJ%t.the gharnacqftic%é

composiC ISR Car eiorain? PUVEHeMISIENF FITINEEIAD Pha PmPRIPY 8FORtPRr? al s
or excifgpifid @).. Thus, the pharnaceutical preparations can also contain
additives, such as, for exanple, fillers, extenders, disintegrants,

bi nders, glidants, wetting agents, stabilizers, enulsifiers, preservatives,
sweet e BProAGRAlboARhH: Y discald SUARUMGS ithagfigmal i zer's, buffer substances,
and furthernore solvents or solubilizers or agents for achieving a depot
effect, as well as salts for changing the osnotic pressure, coating WO
2010/ 086177PCT/ EP2010/ 000546 agents or antioxi dants. They can al so contain
two or nore conpounds of the fornmula (I) or their pharmacol ogically
acceptabl e salts and al so other therapeutically active substances. Thus,

t he compounds of the present inventionl3can be used in the formof one
substance alone or in conbination with other active conpounds - for exanple
w th medi canents al ready known for the treatnment of the aforenentioned

di seases, whereby in the latter case a favorable additive, anplifying
effect is noticed. To prepare the pharnaceutical preparations,
pharmaceutically inert inorganic or organic excipients can be used. To

N o, o N o,



10. 1208/ ps020106 and C enent B.; Reduction of N Hydroxyl ated Conpounds:

Am doxi mes (NHydroxyam di nes) as prodrugs of am dines. Drug Metabolism
Revi ews, W0 200082)77 565-579. The physi ol ogi cally functi ecalEPdewiovests ves
furthernore include, for exanple, glucuronides, sulfuric acid esters,

gl ycosi des and ri bosi des. The conpounds of fornmula (I) can also be used in
the formof a precursor (prodrug) or a suitably nodified formthat rel eases
the active conpound in vivo. The conpounds according to the invention and
medi canand snqee gpefeeed ehdbéimenh the disgaseesratdnditimi isambhRrikocadséd biyr £ atraendf of
di seascraﬁ V\:hioéh %ﬁc_ur due to attack of humans or animals by protozoa.

Vet er i naOBHAHEIRFH hat hogeni ¢ protozoa of this type are preferably
intracellularly active parasites of the classes Api conpl exa and

Zoomast i gophora, in particular trypanosones, plasnodia (nalarial

par asi tA% pryl |gsouphdeneteasinsaropbe gireup Bavanrg five &9 Ifideemsarbon @roms, adpdr mayitdae,
sar cocyst.i L:di I ... Th n 0

cor r espneiTRge SRE 3FTorE SIS ahd by WA e IBBBHE Hhg ey oy

t r eat megrbupofis dpeéasidy aapbayl byroppasowtita-R’] nnpagiij-Rul ap-TsHi-RC hel -haphdtyirent
of tropjcal laria, which is caused by Pl asnodi um fal ci parum for the
treat 'f‘apé’fhr;gelﬁ‘i"@lﬁfa?eé‘ﬁi PLAT2RBIASFRYS, caused by Pl asmodi um vivax and

Pl asnodi um oval e and for the treatnment of quartan mal aria, caused by

Pl asnmodi um nmal ari ae; Mst preferred is the use of the conpounds according
to the 4 hsferaeiybarougrdenpies erier iemembered deterasivelss grogp Wik epripingiat keasfeaneor
for t h%eperr(g) ) %for"%\l,%rgiﬂw&ﬂet%&gofan w@ftgﬂaly%u%stit%{ed%ifﬂ?ﬁd aLQ/ro the
treatment of cocci dioses or nalarial di seases. reatment can 1R Lhis
case behetavatoredS cubdbptmapiypboaddd takDyorn(=@)r dhisvisdtgrocyidlie growgeran da fudedsto

makes avaj,l abl e novel di canents. for the treat of the.variqus r of
Tl ar i PO BRFERE gy TP AT s B HA e RS G it (b st
sur pri shiagolt49t Fth@z&oﬁgQUnﬂ§thi31rz@l\1§‘-91,aCIsbt‘hﬁazBM-yQ“' ¥o@@RbNSlyl, oxazol-2-yl,

chl oroqui ne-sensitive, but al so _against chloroquine-resistant, Plasnpodium
f al ci paraml<ylaioxazolPhd, deeyatmidsylofisaonazolftademooxarpbatyilon. 2t-exadiazel-3rybf ul

for th [ <Qf; di s < i.ch ;are cau ukay yot i St s..of
the genis Brammatisai @ e Se TaMORET e eratta el e The PabaBtidlis
r el at edenpooxhzlidsyd, of berzoisposizol-dryl,ac c drediaispaxezdlideyli nv e benzoisobxazot-hel,

fact . i t.,.Th f ot i . b
lood arhe SapinIa T A iR Fa St har BReRrelrnrh Roogmbaonusotie-E3t °°
chl or ogstithiazol SWIf adoxiengdipythiad®t gy ne, behapisGMRLEY4-y et haBenisothiazol-5-yl,
sul f onam des, hal of antri ne, anodi aqujine, pefloquine, quinine, quinidne,
doxycycht-rdhiadigapbtatic r i hdmidarehthquicn@lidazpbguant.f--thiedae|ubie, BWMPW&H ne,
chl or pr%Qi’cﬁﬁYdazolaff-&Fl?gF@rfUlﬂ; 2 3yhely1 eNByrrdy L, QU(R;IE{?\%[,13-ﬁfr5®i@ﬁ¥i&r}§r3-thienyl,

trimethoprim Exenp y conpounds "accordi ng t I's I nveéntion y 1 nclude
any one-pwidybt dyfidydnf-pyridyl, 2-pyranyl, 3-pyranyl, 4-pyranyl, 2-pyrimidinyl, 4-pyrimidinyl,

g' (23' ( %’-éﬁﬂﬁﬂlr&i,p'@‘?fd‘?ﬂﬂ' ]§y¥1%123(-|ylr,n %9?:5’9&;1}" };%‘ﬁ%‘l?” y'r?'a%-%”zﬁ%’r? alzfnc))fﬂam d

_4;1( 32:,( 3-pyridayidyiox y pippeazingi,n- I-pykaolyti NA3-ptakolll) phepyfazoBi,do)iehaeresalyf onam
i de 3. . : .

4- (3- ( 3-8 pYber b2 rriaz’it3yHet yAd Hirealyhr el idsmen ks Ut tsaeldyvh.

1- (4- (4etbsz0RP PREHWIS Phbk Ry P a4y B- piRhodaAiily liRIAIBERZ | Ninkolyl, 3-indolyl,

y1) (i mi no) met hyl ) phenyQurea 5. o _

1- (4-( ﬂ-wdglwb%@dyhybtgmﬁwl,) piiedojul) 13sqimipiv, Byishiedo)yli AuispigdelylyStispindplyb) met

hypphe ’ e E . K . K . K . F .

Y B R  Teipoindaivl Zeipsolingh, Arindo byl 4indplidn o5pdalioyn SRR ) ur
ea 7. _7-i_ndolinyl, be_nz_o[b]furanyl, benzofurazane, benzothio_furazane, benzotriazol-1-yl,

a; ((ag- g_brennzno%f%[-apyll,l dlbenﬁz%_ aggﬁg-%ppggnn otlr?a_zgl_-(g-?/'l_, ( 4Berr]1|z;[)trriggor]-e7q§'/ll, SLﬂeLg(?t}/ilazi efjenyO
1|- § 3;] ( iUélil?iPlS]ﬂhiBigIehyﬂ, PepeinfdaZdiyl; WenzoiolyIPREMEdIiA, ( duicdzdYolinPPRamulisall f on
yl)phenyl)urea 9. . . _— . — . :

1- ( 3- (iR hi e Fydemayinplipyh, niseginglisybn etphgirpisoquingljnyt.o phidesy | Blithaleziyg.) phe
nyl ) ur : 1- (B, P ypi Ll =1 = v 1) (] phe s 3-{ 4:(4-
ni trophe r{)fjfi?nsem ; otﬁ?%ﬂéﬁ%yﬁgaﬂéea ﬁ{lthgiarﬁ"ndené{ ISmhw))fE'BS/min)e, %Y;;})rm%dﬁlyf,

1- (4- (4-chl orophenyl sul f onyl ) pheny1) - 3-4{ 34( 4- hydr oxypi peridin-1y1) (i m no) e
t hyl ) phenyQur ea -14-



12.

1- (4- (4- bronophenyl sul fonyl ) phenyl) - 3-(3-((4-(hydroxynet hyl ) pi peridin-1yl)(
i m no) netwyl2pphsey@ur ea 13. PCT/EP2010/000546
3-(3-(4-(4-bronophenyl sul fonyl ) phenyQur ei do) - N, N- bi s( 2- met hoxyet hyl ) benzi m
dam de 14.

1- (4- (4- bronmophenyl sul fonyl ) phenyl) - 3-(3- (i m no(t hi onmor phol i no) net hyl ) pheny
Qurea 15. ,

1'(4'(42,116%@&3)%[@ S famy | )W&ﬂﬂﬁﬂ&az&-ﬁ?,(i MHOShRYRiERA0l i N-Ben¥itnidazbhyly) phen
yl)urea WD 2010/086177PCT/ EP2010/ 000546 16. o

1- (( 3- (bsngimiqazobsyhopheny! sul f onyiengREdazel-tnybi do) pheny! ) (i rheAgHeazal,7ybi per
i di ne-4- 0 1 } . 5. ) 4triazi . .

17 - (ARRSREIL PSR Pides hions 1 el sl il | feiigotopyrimidine

y1) (i nipyojavtstinzinep ipyrazQopgamidine, dinidazoByridadinb i inyidpzqparieddine,- imidaZopymidine,

i no) net.h henyQur ei. do) - N- net hyl benzenesu, | fonamide 19, . g

o Cor SRR iSRS R b BB EaF o 5 RV 55 Yenes
ul fonar[ilQ@]&ﬁzoléfdﬁa](p&fiémbuwl pil FefodZ, B Ripykidin-4-yl,  1-furo[2,3-c]pyridin-5-yl,  1-
-y1l) (im no% met hy| ) phenyQur el do) - N, N-bi s(2- hydroxyet hyl ) benzenesul f gnam de
21. furo[2,3-c]pyridin-3-yl,"and triazolopyridazine group. This heterocyclic group can be substituted

éh(e ﬁf/l( ;&{Jyfaé&g%giopc%@%énﬂe&s RLWATLAR TBASWenhbd a8 L) - 3- (4- (mor phol i nosul fonyl)
4- (3-(34(4-but &/I pi perazi n-1-y1) (i m no) met hyl ) phenyCQur ei do) - N- ( 7- chl or oqui no
| i n- 4-a e@yeqyzl @s hkfeorvaofioaléy 28roup denotes a 3- to 8-membered heterocyclic non-aromatic

sul T ang eyt oRrBEAEE pis et ae el B § i SCub b Eieerpsety
sul f ampybuyphaiay psa ifdsedmy | andfRA HeH b &) Aas apaBh By bk Pdupstitaid Ny bne 2k bpxxl at e

25. 4-(3-(3-(1mno(norpholino)mnethyl)phenyl)ureido)- N-f4-,
sul f anoybPyiesa Rbavheesie K1i§ andefingd abgve; the C3-Cg-heterocyclyl residue may be selected

4- (3- (Frdd qﬂ@gfo;&;g r@%hmt'irgupf%g}?l&géﬂéé ;qcsvab.h&m hepybIelif! d]boNedH, —cyclo-

sul f anoyl phen enzene m
4- ( 3- ( It royc-—6xldpi peorphiolmet4-yl, ) piperhzihylp reorphylineet-gib) 1alkipiperazine-4-yl,

sul f amp IbF(rjmz ]l)benz nesul f.ona 'qe 28. i . . . . I

2 (3 ( DPORORKL 1 PYFRTORE PRI, , PIReriding)  PiReEYlet IRASFHRSy IUPRIIS) -
4- sul frasrpdibenz thichpnztenash| fmiwdrpieoli#d, tetrahydrofuranyl, tetrahydrothiofuranyl,
Sul T AR YRR one Lt e aperidinona iyt T B ARRE S morphotingh
N- et hy | 5ided R BURE YIS Rphav 3ad Borbdyt( N (4-

sul f amoyl benzyl ) sul T anoyl ) phenyl) ur ei do) benzi ni dani de 31.
4-(3-(3-(imno(thionorpholino)nethyl)phenyl)ureido)-N-(4-
sul f aneyhdtemeydlgangngrene sighétenand-der 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 following 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;-Cs-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 alkynyl
group, if not stated otherwise, denotes a linear or branched C,-Cg-alkynyl group, which may be

substituted by one or more substituents R’.
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32. N, N-bi s(2-met hoxyet hyl)-3-(3-(4-(N-(4-

sul fanoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) benzi m dam de WO

2010/ 0861WoRCIVIs8PZO10/ 000546 33. PCT/EP2010/000546
1-(imno(3-(3-(4-(N-(4-sul fanoyl benzyl)sul fanmoyl) -

phenyl ) ur ei do) phenyl ) met hyl ) pi peri di ne- 4- car boxam de 34.
4-(3-(3-((4-butyl pi perazin-1-yl1) (i m no) net hyl ) phenyl ) urei do) - N-(4-
sul f anoyl benzyl ) benzenesul f onam de 35. 4-(3-(3-((4-butyl piperazin- 1

-y1) (i mheog red-aydi) Fll'&e@yilkéﬂyﬁldﬂﬁ) CNCQ-ZIk@n)@ residue may be selected from the group
tr|fIuorobenzygbenzenesulfona

N benz yavsisting of 42y ACalst yHTEHe. a?rﬁﬂl “Gati 1R E re tHE - CHIREH Yok e nzen
esul fon - - -

-y1) (i méﬁla) ?rle?ﬁyl ) phen H%JI‘ el dgﬁ-bﬁﬂl- E)?ﬁil I a]rr%gﬁcb%%zz’ySllo{e((nzlz{é)negsztﬁsf o(rzl(acnﬁ13 é 38.
4- (3- (3€Hmi HGMs,pr-Gﬁgl’l)pl giéa(&?)s n-CHyHO(RB1, hyCBhanyCHu-€(Rid) - 1¢H4-CH=CH,,

?I(Jlﬂff :Wéhbﬁgégﬁfﬁaﬁﬁéﬁﬁ °”§Fﬁ§ﬁﬁﬁjgf@é EH%HdS)”:ﬁL'?zL ~Calls-C=CH, -C=C-

| f amyl@ﬁazyabsmewl f QeagrCee-C49, ACH2CHLLE( 3-0HAACBAHY | pCARFCHICH;),

RAT e TR o by s FGHOGH y GHAG Pl G rfeblet 1 G 1

2 (4 (3cf 1({—4ch%“ yl pi pepRgH-C;H -C,H4-CH=CH-CHj, -CH,-CH=CH-C,H;,
yl)% M no hyl ) phenyQur & do) phenyl sul fonypi soi'ndol ineb-sul f onam de

42I f4 (GHg E—I-(=((ZH Elllir?ﬂl'ﬂ)d per azi n- ﬂ?ﬂﬂ-ﬂh—rﬁ‘dﬁ-@éﬁhyl ) phenyCHFE-Gb)-MGHy, 4-
Zu(sa?g t n%%l#(e)[a %JB[ §§[ene%?§ﬁi’)) phe )urel_gts C&EHQ CH,, -CH;-CH=C(CHy),

sul f arm&{@}@;r)i@dom@{lzen@blk de M C3H7, -C,H4-C=C-CH3s, -CH,-C=C-C;,H;,
ety LIRS MBI ) -4
4- (3- (3cpipHnetd:-dmyri dip=@-y+artiny | ) pi. eecaziipel=y rret hY¢I){$bﬂD<YH) geeido) - N

-(4- sul fanoyl benzyl ) benzenesul f onam de 46. 44343 - 2@& rro
A AR RN s i W e R st 47,

N-(2-(d t hyl 3- (4 _ P

sul f amgﬁ@ﬁzéﬁgﬁ%ﬁamy% gﬁéltg}r el (]}((I)’) benzélix Q%Ha)e s CsHe-CH(CHy ),

4- I( ? ( 3EfHACHYCH 9>Cspis per C?}@Hi)—@ﬂ%( i ChIgYTHEICH)-OpH £ Ny} GHIGGHMOH M ACH;),,

sul f ano y su

2 (30 (e S ST RO s miGHy FEHYF Fieny BRI a6 I (a-

sul f amog(dagnyzy i oaNZenesyld@a dEH(CH;) -C(CHs);, -C4Hs-CH=CH,, -CH=CH-C,H, -
C;H¢-CH=CH-CH;, -CH,-CH=CH-C3;H;, -C;H;-CH=CH-C,Hs;, -CH,-C(CH;)=C(CHzs),,
-C2H4-CH=C(CH3)2, -C4H3-C=CH, -C=C-C4H,, -C3Hg-C=C-CHas, -CH,-C=C-C;H7, and
-C,H4-C=C-C,Hs;

an arylalkyl group denotes a linear or branched C,-Cs-alkyl substituted with at least one aryl
group as defined herein. Exemplary arylalkyl groups include benzyl, phenylethyl, 1-(1-
phenylethyl), 4-hydroxybenzyl, 3-fluorobenzyl, 2-fluorophenylethyl, and the like. 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, S, SO, SO, N, or NR’’, R’’ being as defined above; the
C;-Cs-cycloalkyl residue may be selected from the group consisting of -cyclo-C;Hs, -cyclo-C4Hy,
-cyclo-CsHy, -cyclo-CgHyy, -cyclo-C7Hy3, -cyclo-CgHis, morpholine-4-yl, piperazinyl, and
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50.
4-(3-(3-(imno(2-(pyrrolidin-I-ylmethyppyrrolidin-I-yl)nmethypphenyCQureido)-
N- (4- sulwermwldserizyl ) benzenesul f onam de 51. tert-butyl PCT/EP2010/000546
4-(imno(3-(3-(4-(N-(4-

sul f anoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) phenyl ) net hyl ) pi per azi ne-1 - car boxyl
ate 52. 4-(3-(3-(imno(piperazin-1-yl)nmethyl)phenyl)ureido)-N-(4-

sul f anoyl benzyl ) benzenesul f onam de 53.

4-(3-(3- a(lkﬁpﬂﬁ@l@ﬂmgﬂtﬁyTﬁﬂsQ?él@ilk?l— drolip Larebdstibsefesditly) oHecdrdagreNubgituents R,
sul f anmoyl benzyl ) benzenesul f onam de 54.

4- ( 3- ( 3vheredd Ro [sasidsBpsdadPMei per azi n- 1- yl ) met hyl ) phenyl ) ur ei do) - N- ( 4-
sul f anoyl benzyl ) benzenesul f onam de 55.

4- (3- (3 (G 'ngg%‘fﬁ So¥ds Rin i @@%Qenakﬂygrzmsaxg WHEHER sldvEAme alkoxy

sul farmyl enzenesul

4- (3- ( Freip-ibpreterhlly pemetizixy; éthqod.s/) {sopropaXynebiiyxy) eipento@yrgeowpo) - N- ((4-
sul f anoyl benzyl ) benzenesul f onam de 57.

4-(3-(3-((4-acetyl pi perazi n-1-yl) t hyl ) phenyQur e N-(4-
sul f aw@ylaﬁaﬁm roghdenics alsr%J%ﬁrﬁfa'éP ?ﬁ Sy Tkolp beby avderingd ok
4-(3-(3-(im no(4 propi onyl pi perazin-1-yl)methyl)phenyl)ureido)-N(4-

sulfa AEREIY AIRPPBIOAE a8 Yefined ab bstituted b hal
4-(3-( '5 ‘l’lﬁﬁm ano;ﬂ JRoe fhollp o8 e yI'Snet hyl’) pheny! ) tr el do) - N (4- o

sul fanm;dnhmmzqfér)ilﬂermbﬁéetad foy reangi tddivehalagen ydms4 the ndloal k- groug 25- prekegably a
Zlil f:{nﬁ k 3(| E}gra?%l )W%{(Qjﬁ@b do) @18{@' t@IyID@(IQES;aZ' ?L‘%R'bﬁcéhleﬁmxl ate

sul f ggmywm%yl tcaHpszR)‘%Ré?r)Rl'") preiEd)phent HieRY)) piteesiazt Aer1”,cRIboxy!|
ate pro

g i m no( éti’l 4- (N-(4-
sul f andSABEALSHGls T?ralwﬂfﬂ gnyl )ure| do) phenyl ) net hyl ) pi per azi ne-1| - car boxyl
ate 63.

a- (3. _— o | . ] )
4 uI( : a( ¥ I'fago% r?h %P%énd}gﬁtégg%% BRAD S &%gl@@bm@%m&n byRIABBY MFEhAASenMhdids,
N, N- di mfhlyﬂbl-ysubsmqtdd bofetosfinef hahageh lbtomsy | ) sul f anoyl ) phenyl ) ur ei do) benzi ni d
am de WD 2010/ 086177PCT/ EP2010/ 000546 65.

oA BT AR e 5 AR AL EIRLIRLPULARRRY ekt ik
4- ( 3- ( Iraldafy gFplao el Herdifty | ) pi per azin-1-y1) (i m no) met hyl) phenyQur ei do) - N
-(4- sul fanoyl benzyl ) benzenesul f onani de 67.

4-(3- (34441, 3-di oxol an-2-yOnret hyl ) pi per azi n-
- yl) (i mioyananehgroppidensienid NiCde k¥ INroup, t@ﬂlkﬂﬂﬂgﬂpﬁﬁﬁws)dsﬁhmal f onani de

L AR AP b vy

4-(3-(3-(imno(4-(2- rret hoxyet hyl ) pi perazin- 1
- yI') metahalgafdegngtouprdehotes alalkdxy griolip asrdefinee abyle) dnbstiratee dylohe nanotkchalogen

atoms, preferably substituted by one to five halogen atoms, the haloalkoxy group is preferably a
-OC(R'%);, -OCRR'"),, -OCRR!")R", -OC,(R'%s, -OCH,-C(R'%);, -OCH,-CR''(R'"),,
-OCH,-CR'Y(R'™R'”, -OC3(R'®); or -OC,;H4-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 alkyl

group being as defined above;

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

above;
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70.

5-((4-(3-(3-((4-butyl pi perazi n-1y1) (i m no) net hyl ) phenyCQur ei do) phenyl sul f ona
m do) net hwb)otvespirene- 2- sul f onam de 71. PCT/EP2010/000546
4-(3-(4-((4-butyl pi perazin-1-yl) (i m no)net hyl) phenyl)ureido)-N(4-

sul f anoyl benzyl ) benzenesul f onam de 72. net hyl

4-((acetylimno) (3-(3-(4-(N-(4-

sul f anoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) phenyl ) net hyl ) pi per azi ne-1 - car boxyl
ate 73. nethyl 4-((octanoylimno)(3-(3-(4-(N(4- _

sul 1 2R RAN ik BBV AUEIRA-NIT ) BRGINH LA I OB A 4~ o2 boxy!
ate 74. nmet hyl "4-( (hydroxyi m n0) (4-(3-(4-(N-(4-

sul f anoyl benzypsul f anoyl ) phenyCQur ei do) phenyl ) net hyppi per azi ne- 1- car boxyl at e
WO 2016n e8glamPETkERZ0UN doa0&4é BkpeNHrakyladr dhgyl{N-dbibieyd \grexp, oims alkpldgeufhe
foll ow’b%g ab?r Vi ah%ons are presently used: DCM = di chl or onet hane; DVF =

N, N - dPREBAY 5 I1EHERYe; MeOH = met hanol ; EtOH = ethanol : DIEA =

di i sopropyl et hyl am de; TFA = trifluoroacetic acid; MeCN = acetonitrile;
HPLC =alha@hor Pelobe B0 dehdtéilbrimil SM@iRIBRRING, of lodme! pRIBrAYREARYLE; €] =
nol ar equi val ents; h = hours; TLC = Thin | ayer chromatography; DVSO d6 =
Deut er duedngret hyl sul f oxi de; HPLC- M5 = hi gh- perfornmance |iquid

chromat ogr aphy/ mass spectronetry. Reagents used The foll owi ng chem cal s

were o in fir | r I fdCe G e a » DIVF,
D1 A, SR PP Fs S M cofs SO for R rorRARICR MR o B il 5t
f or m c like a@d,noaasbmpaised be thid irivendidn Thas, et Ibiygeandhaime|owad dh kachaade dhbineR®,

2- brompgnid i.p ;3 am_;nghenzonitri le, 2-brqm-4,6-d ifluoroaniline,

S eri R b Bt s a8 R og e torPRuds o CrH Rt SFG Ry 2if e ouPle

2- br omgaukrituehds R1IQHQBERIY L 3NR} udBtitudbdGritH B> tirtildr YOBseituT®S With Kok tHeQike;

2, 4-di bronoani I 'i ne, butyl am ne, benzyl -am ne, adanmantyl am ne, oxal am de and
sul pham de. The follow ng chem cals were obtained from Acros Organics,

Bel gi uthis B-taht nedanstoeshsuen dieat obigomereg erelyosiesuts chains sompriging yope fseeatingne,,
N- chl or0 [ pim - XypLpheri di.ne, .. pj i | am ne,

it S age) RempiSes &av¥ SLEp Lol ShBRnELREE BF I Presm o R

4- (4-ni trophenyl sul fonyl)aniline, 4-(4-chlorophenyl sul fonyl)aniline, mnethyl
sul f oxiCdastii@entsT vehidtplakO Wiptignatlye sutséitugedras estaaéd dieredrtl thiiyd rheSkghsatufddd rintdss
Chem e H, Cermany: 4-(Chl or osu{)phon /I ) phenyl isocyanate and 4-n

i tro-s@MsRYRSAtad, ahany ¢hequcally\nossibleipgsitiy 1 -~ et hyl pi per azi ne,

thi azolidine, piperidin-4ylmethanol, bis(2-nethoxyethyl)am ne,

t hi omoR BRQL T HRerwiNeP RS B8y %ef@é&&%ﬂaﬂ‘f de hetemc?%alc PhRCRAR! BRatisRar axia! &
nmor phol i ne, 4- piperidone,” 2-(pl perazin- 1 -yl)ethanol,

2- ( et hylearpmed)hetdimaisaissunied-tethhyé thie pedmzematomip topatishi the valenges,

1-al l yl pi perazine, 1-(pyridin-4-ylmethyl)piperazine, tert-butyl

R e e e A T
2010/ 086177PCT/ EP2010/ 000546 The foll owi ng chem cals were obtai ned from

Maybri dge geh8hi kalledCRMhe Ak Gs awefd bR hckduMd@PMis/her expert knowledge that certain
1, 1- D oxo- 1H-benzot hi ophen-6-yl am ne, 4-benzene-sul phonyl Ehenyl am ne and
3Hbenzicomnbiagipmsnf gheayrriable chaegcteripticsimendioaedyinithe fesqription 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

lead to chemically less stable compounds, are therefore preferred.
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Anal ytical HPLC-MS determ nations were perfomed with Waters 2700

Aut osanpl er, Waters 1525 Multisol vent Delivery Systemand M cromass ZQ

si ngl e guaOdnupaiscrTass spectroneter with el ectrospray soBCcT&EP26G0/000736
Chronmolith Fast Gradient C18 (Merck), 50 x 2 mm w th stainless steel 2

| Artl prefilter. Eluent A, H20 + 0.1% HCOCH, eluent B, MeCN. Preparative
HPLC- MS were performed with a Waters 2700 Aut osanpler, Waters 600

Mul ti sol vent Delivery Systemwi th preparative punp heads (500 ulL), Waters
600S Carmkr fivertionartho\\pt®lidesZ@ phitplaceiticald rcuppbsitiofscongpiig anebmpowid of

el ectrospray saqurce. Colum: Waters X-Terra 18, 5 1.1111, 19 x. 150

El uent fermulipd),in dreg dpnoenin, thélf&@hP? pharfaegytic W?%Flétﬁ‘g]e Isg]FFe%{‘rd éryaﬁ%%'ﬁaw

i ndi vi i PheRAs, ket Wi a JHA-NMRUMENS RERMIET M SiadriBiiwSoreAV300
(300. 1%%‘%§{algtgﬂtetnp§érg% ure 5f K 05rK. }Al\bbrgvi atpi ons us?ed fgr lt he peglk
identification were: s = singlet; d = doublet; t = triplet; q = quartet; m
= nul t ilplaedtherdaspddt- thé poaserpl invgntion aisb gmo vidédr emathat ifonthp tzeewant Pheropbylpriands

described,.in this.docunen r r red .accordi ng to nmethods described in
et oldf GiFRErS Gy RisHeSFHU ineh b PRI R Wl bu e WHRES PR e
synt hesigmimérationPe af SeffecBve Wl Q08 6ofmidtild B2 kRO 0H460d | piadisiosadatint  of
4- am nosul fonam de(11) was dissolved in DCM DMF (3:1 solution). 1

equi valaesrptable salts eophysielagisdly fuprtiopal|dsrivatvesthsredfided portionwise at rt and
the reaction mxture was allowed to stir overnight. The

4- (3-( y ny| ej. e f nam(’gt | 1e) 1 RF 861 it at d S
filter 5@8 %g%gtrbﬁa?gg%ﬁga 'grret%zseghg% gﬁeet%gée Arie g‘)’/]gén(? fct(})lgpg)ﬁlqugia((ﬁ ??d \?\éltgsth@{fil

di ssol \paarmagolagitally tdGiratsiekaltsi arrphiysiobigma iy &inbBQid! Berlvatives fomsheaprodweidntod ast i r
overnight . at rt. The sol vent s _renoved, ..t he residue s washed w th

G e hy MaHBRei For e IBONRNS A AEIons qltehSess St ghaihol Presidcs of
benzi mpydadfg. was reacted further with the correspondi ng secondary anmne in
DMVF at tenperatures rangi ng between 55 to 75C. The product (1-3) was

obtai ned after preparative-HPLC, using a reverse-phase colum and a

gr adi erfuitalfle asalis ofer tqompeunds ®f 1@4{@@1@@8@@@%&%% Bventioe e [dgpensingc €8ur e
for th 2 Si - i Sy A

(subst :%f' I?JS%(@'B -%s' L?? i %L%ﬁqgﬁﬁﬁﬁrg%lé &}ll%ﬁy%%§% %@gatréjg%géﬂtnhagsbgsm% i Otfhese
conpounias phaiaoslogicd lyredlatie alorgaadty anke ocganipe deidn ahd thesest ousorgdrdy wedinpl e:

E. D Aostutz, et al., .l Am em Soc., 69.(8 922-1925, 1947 nd
Coqul r VRS Tise S S bR dh Ot (G Meliratrs ot Fush pRATE R e AR e
then reggpt edlitdd Ralds WaBCYAAAQELRZORdrt Exdndpld, | Bydréchidtiomatibe hya@Bromit Cdtid, s

finally converted to the required _(gr oducts, Step 1. nthesis of . |
(4- br orPhptREALE 3¢id- Hiricrasjsh swphyrigadidsectic asihicles asid, Breluconisasid benaoicsichzene

(1V) and 4R 8aB ﬁsb%?'oz{% iR e J1R91ié acid, maleic acid, lauric acjd
subst i Qg(t‘llelha{a[)egz%%g% i otl iIC( K(’\?\erurt%lcg?(gslas’oﬁﬂv@g)g% rq:gElt SHl ’é“ae‘a'ﬁia\%r ents of
sodi umnirlicaachd famerivecil, adchinic aacd, taxelieriagit U tagtavia sicely iembedicaacid,eftéanc foad, 22

hours. ,The saol vent s renmoved and the residue was ended in water. The
or eci pit RS GRS ey ol PR TeER Bl b ST Soar TR RS o ol Bling
2010/ 0&abIARETH EM2AEpIrAXISAdepadin @ ¥h thethidela Whhe! or pdigbabiciigld iBlconflteeiedvind
obtained after re-crystallization fraom ethanol/water (yield; 60%?‘. tep 2.

Synt hegiependingionyvhigh salt is desirad-dp ae Agyigglar gt Fetipeof apediffering therefrom.
(4- bromophenyl ) (4-ni trophenyl ) sul f ane[ or acor r espondent (4- substit ut ed) (4-
ni t rophenyl )sul fane)] was di ssolved in concentrated acetic acid and a 30%
sol ut i éin e odher bandy salesxwidle bages ard, depepdingcmdsubgt8utidn, fatsp sealje.sAg examw)es ofhe
sol uti qn, wa fluxed for h. : /A Drecipit for .10 L.n

ol ut 1 oy B BEes deieing at vl 5N Rl B s uthr e iRl e @hechi®
filtereaniwasieéomiuin) mepturtiak tr EHu@iddanign dalte defey itad, dhe Bds¥ being employed in

salt preparation in an equimolar quantitative ratio or one differing therefrom.

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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Step 3. Synthesis of 4-(4-bronophenylsulfonyl)aniline (VIl) A suspension of
Tin(ll) chloride dihydrate in concentrated acetic acid (66.1 g in 180 ml)
was treatwd 2idid36e73 M sol ution of chloridric acid in MpQiHPes10806059% nut es.
The resulting suspension was added portionw se during 40 mnutes to a
suspensi on of the 1-brono-4-(4- nitrophenyl sul fonyl)benzene (1V) conpound
(28.6 g) [or a correspondent 1-substituted-4-(4-

ni t rophenyl sul f onypbenzene] dissolved in acetic acid and was stirred at 80C
for 2 bhqudrihl dcaRS aRfcon@ditid Ry phaaslaesio@odlyaoRiAd Rilisadyeproedss@ckrovarditdt |
which was filtered and washed W|th 10% aqueous sodi um hydroxi de and wat er.
The pr oeraen skilest inthesartl | i zed from hot-col d Et OH (y| eld: 69%. Step 4.

Synt hesi s of 1-(4-(4-bronmophenyl sul fonyl)phenyl)-3-(3-cyanophenyl)urea
(M) 4-(4-bronophenyl sulfonyl)aniline (VII) [or a correspondent

( 4- subsgictdrding dtp sxpérdn khawledpa éfje ¢o”m]m1|un'ds/ af dortiula@s adioscﬁog ve this nn&ngorl as

sol ution_of A sol ution of l socyanat ohenzo

equi val&Ht3s § Eg\r/’[ﬁg%?\ﬂé@’ S, Srgomeé‘elso ﬁ 18 F SR ’sY‘ri‘r?'f”gdaré%’lt% *hht
at rt ghdent@fit@idedamBMRkheOdcop16f thE ink@htion ﬁrb%d@émﬁwtsdmescernu% phiticziedalf r om
hot:cold MeOH (yield: 97% . Step 5. Synthesis._ of

1- (4- ( hydspismrop eﬁyun@enrfdéwfqrmém(})lac«cgndewezthlﬁwﬁa&%wpwli #h HL solveyesiantl ip) net
hyl )phﬁ%kmw ﬁﬂg%&fujez)o lt‘m:d lts% gy{f&éﬁ&égpgf ?orn%e]aegwl%/ tcﬁﬁ'é cpfhls nvrntlona

1- (4-(4-Dbronop suI ony efn cyanophe urea

corres |50ﬂ1¢lala1hcelt-h€:4nc(n¢- slidy &4, amd ettatphieatsd ofifbfmariy (1) pWGHmYQI)‘PSSQCB-

cyanophenyl )urea] was dissolved in of 4 MHCI in dioxane/ MeOH 5:1. The
solution was stirred overnight at rt then the solvent was renoved in vacuo.

The 1 eghdunRendLofetheWidrihut @ hinti etHRRT pharietA0di04108 Gt fepiifBld ERRO 1dh 060546
dried in vacuo, dissolved in dry MeOH (or DVF) and reacted with 1.1 to 2

equi vaP@nRtnistesed fsi apamplai preferaly tooma‘ll”@lst éndzmélj‘mc\%ﬁré?d‘gmélfs £hBCEPRYIES BN di ng

second Y, t r f to
ot peras gy, Wiy GGG BORETEh 87 AAACRICeP prba HBRTWRA! afouf

c hr omakugrag phparentsiahgseaandi whichn agadtive gbustitueah dordain alpmffgptwead@e gf aldieastionof

MeOH in DCM as gl.uent r pre tive .HPL u5|n reverse- | um
and a §PABTE togfheag%rpﬁlﬁ? gflqr Eﬁcfﬁir‘% C&f—i‘a% jfio roce ﬁrrngrnyﬁgm%g%gfr%g'ﬁy
procedir@cicuk ekbipichisndndesidiives. Wﬁdﬂoﬂformw’(ll bt Asq belladmirtisered )in

sul foné ani | i ne, were conmmer ci al I |.abl e %he . .

4- ( subsm ffeheirs stlfonyighi Pien® %‘V]a:éf W éea&U%gl Bl EESPSENE cenmraupdsy with

source h%@o%&{lf g@pﬁamggglgsmrgagésned as described in Procedure Bl, Step 4
and Stg rocedure C - General procedure for the synthesis of corrpounds

18-71 RL RbIHO RBHO /MeOHR3 ii. sec. am neHH 9 11 NN S-N F4c

The therapeutics can be administered orally, e.g. in the form of pills, tablets, coated tablets, sugar
coated tablets, hard and soft gelatin capsules, solutions, syrups, emulsions or suspensions 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 of injections or infusions, 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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8 R4o R4 18-71XI1 Step 1. Production of the cyanourea conmpound pap 28 mmol
of 3-am nobenzonitrile (1 X) were dissolved in 40 M DCM 27 mmol of

4- i socyamnsbabavmserte- 1- sul fonyl chloride (X) were added pomrtEPeowiosEs4©ver 20
m nutes and the m xture was allowed to stir at roomtenperature overnight.
The urea product (XI) precipitated, was filtered, washed with cold DCM and
was used directly in the next step (yield 93% . An appropriate am ne or

ani | i ne conpound was di ssolved in MeCN and DI EA was added (from 1.2 to 3
equi valagsitSer AheipLiddhtBITIHY dahalsartontiriweash homeompomedsnd)the Tdrmuto(lubd their was
cooled to OC and, under vigorous stirring, 1 eqﬁi val ent of the

ur ei doPEaTREMpEiEHbAceRIakle fBARd a?SXIO}he\ﬁépézra&GHté‘d‘ HAFHYOHRP@RCESThe react i on
was allowed to stir overnight, allowing the tenperature to - 32 - WO

2010/ 086177PCT/ EP2010/ 000546 increase to rt. The sol vent was evaporated and
t he pr dtustthq dimpoundsobibt present ibyentior capbe asadan the foimeafippe subgtance Afee b

et her or QH/ di et hyl ether.. |f necess th k ct f (i ed
by fladh® %'8%&“0‘6’%%%? HeVRGORP &‘#né’(sﬁi_gfh e%afnpﬁfeglﬁgﬁewmsxat Ilr?% sﬁnaogwefolgent .
Step 2the feedtivientSofOthe CiforeMentiore aliscasgsp wiherebp i winc tatten ahdeze thvioeablen ad difi vee
Under argon . atnmpsphere, 1 equivalent of the cyanoureido (Xl1) conpound was
di ssol we@lifyingefast ifnofeedsry MeOH. 4 M HCL in di oxane was added and the
solution was stirred overnight at rt. The solvent was renoved; the residue
was taken in diethylether which was evaporated. This operation was repeated
t hree tTompeepars hicelpHarsiachusicah eparations, @haroiacqutisalbyuisert moeganiov & ePreame t he
dried henzi m date was,di-ssol ved i a I hgsen
seconda?f‘%}p'a?"Sncgn%rlése%dﬁd%(ﬁ)r?pffelp %”(%’ ee(tqsﬂirl\g%?(g%bg% %ﬁgg éggkﬁ?t?%ﬁ%%/glseg’s Irred
over ni ghimple, lh@oRecahtatch sradegivagvdsitisredptalo) stée acldher Bobalsndtc.was be esal ed

and the, product was purified by preparative preparatiye-HPLC and a .gr adi ent
of acetdRiPIENS ‘Lé)r isﬂé(g?tfg&)ﬁ‘mlﬁq‘? dP?"(%E%%‘iﬁ’F‘és ﬁgz? P‘@Ye’ Ff?té’c‘@ﬁ’fﬁses%%oﬁﬁe

synt heshé 1i§id peRBRUMIurAfor RARRY B . ANALRNALPHABSOF B ORISR BT &utidhs a
multistep synthésis follow ng nethods known and described in |literature

(for exadpyraps arg,fokexample, yater} sucroseparert suganLluroso ROWAISa: Syitaia extipisns of

o st e g on SRR ShBlohS i gl St 2ol IR, plliP e ©

Synt heskgetaneloiGonpl exation with Iron(l11). Australian Journal of Chem stry,
60 (20QY7), ,685-690:; ehrle H , et al.: Assistange of N-di substit ut ed
am dox%ﬁsphyﬁm%a!iaig@p&‘#%‘@bH&f‘?%h"ef* St e %‘85E“§éh?f:\l¥‘}e pQRpounds of (e
Nat ur f QiveaiioH Such: rsa}egg'oﬁﬁy b%CJneﬂ%B@HSzed 4% %9823 corhpadrdledhe. invaiion. These

2010/ 086177PCT/ EP2010/ 000546
prodrugs may or may not be active themselves.

Prodrugs of the compounds of the present invention include but are not limited to: esters, which
are transformed in vivo 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), 1-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. AAPS PharmSci., 2(1): article 6. (2000), DOI:
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74XVl 0.13 nol of conmpound Xl Il were dissolved in dry DW. 0.14 nol each of
sodi um acet ate and hydr oxyl am ne hydrochl ori de were added and the m xture
was stirrwoowaisai7ght at rt. After renoval of the sol verCi/EPb@oonisae was
precipitate from MeOH di et hyl ether (yield 70% . This conpound was di ssol ved
indry DWW and 1.1 eq of N-chlorosuccini mde was added porti onw se over 30
mn. The m xture was stirred overnight at rt, then it was poured into

i ce-water. The suspension was extracted with ethyl acetate and the organic

sol uti qo.1mﬁmah%iad@ ¢leméRt B RRBGLtIAITN-H oMitd COnyporads:olrhRfoRpEsANL er
removal of the organic sol vent. Conpound XV was dissolved in DCM and 1 eq

of met Mydroxypaidineshes prodrugs e bamidings DnugMelalpliserRey s ndth AP 0 Rd Hisp 7her e
added i# .t / e : I ] e Bl r 124 h
at e, Mg SsPIERANGEnRLdl &Ryl fftneritfe Thiflil Prboecanleld " Bl FlSy o e
The or galfire ®al estarg gl ywasidesasldetosideh wat er and brine and was evapor at ed.
The obtained oil was purified by flash chromatography with silica gel and a
m xture DCM MeOH 95:5 as eluent. The nitro conpound XV was reduced by

hydr oggnatbapotds bf RtufinHeanGadobeyisskd irDthBfeehI6Ra blteurser (pesde@r)dir AGuRABINO
conpound XVI. Conpound XVl was reacted wwth 1 eq of conmpound X in DCM unti l
conpl etmwdifindviers thehrelepsesibe agiesoppaMdg véoar yl urea. The sol vent was
renoved and the residue was dissolved in dry DMF. To this solution, 1 eq of
t he correspondi ng am no conpound and 1 eq of DI EA was added. The sol ution
was st iThe edmaburidd @comdingi tghthe inveation aed swdicementsgsepaserb thedevatidare geperaild 74

was obt ai ned_.after rification b reparatjve HP .

D010 OSSPl BRSPS EIs gL Yugpen: By o ki of Rumans or animals by

4- ( 3- ( Prd¥dzoauVylenht9r azd RurhapithbFEniOPidRizby bf Ehie Bypeuse petdrhienZamasiibonan d
e (1) The title conpound was obtalned follow ng procedure A and using 3
equi vaPEREsPAsISItED A Theptl psen APHEOMPCXE Al RMASUSARIara. i BRIFIcUlRE §ryPngRpes,

459. 1. =14 4 acib H ; A4 £1Sy; , ; t

or oad, PEOA A gHb sy o pfigeipy batiShgis e fheieaskbb efibapofigidad
7.14 (sarcqistiddeR)amaebae (cdecidipl, agd =trichomppadsArHe, asatponnds gnalcopesppnding y
EI:.O\Z/Sr ?ﬂ%d%‘é%ﬁ%rea gdl%rily Z%Eérag)b% s%njdab&i‘lészr' %hel_qfea%oeﬁ'%)of :cliiséa(i)seg r@au%‘&" byCHZ) '
4- ( 3- ( Blasrholiddmopatpitylar fzithe freptineqt of topioalthylblighelnyh Jisicaisdd by Plasmodium
benzenesul f onanj de (2) The tit]e conpound s obt ai ned | | owi ng procedure
A and {FREG &lQnithal tEataensrofabenyen g%zm 5@4\?%, nigused Eécjéﬁa'a? U N a%? el d:
2% [ Mﬂlﬂs}noﬂ% anle and for the treatment of quartan malaria, caused by Plasmodium malariae,
4-(3-(3-(i mno(piperazin-1-yl)methyl)phenyl)urei do)benzenesul f onam de §3)
The ti tMast peafpoeshes thasussnfaiha exnipobindsniasgrding e ther mvantiandfaisthe gregtment o

equi val : i .aZi r ; Y. . e VO
5010/ 6 §§%%?réh§8é%%%gge§%r $GROPRN AT G meli@hnfint 323 YP appMitate, 8P2te0d

1- ( 4- ( 4Jerixhotreplmentydfotdidioyds)qpmeaiyrial dBeds8s. Ohe brehtyhent par mzhis-chse be carried out

¥ﬁ23'§: TP%%%@%&J&%EE%Q%QS?OI( I42)vm ngpr ocedur eB2(w t h4- (4-

br onophenyl sul fonyl )aniline) and using 1.14 equival ents of

4- hydr oxypi peridi ne as secondary am ne. The fpr oduct was purified by flash
chr onatl§ginysagon 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: 27% [MHr: 599. 1.

1- (4- (4-bronophenyl sul fonyl ) phenyl) - 3- (34(4- hydr oxypi peri di n-1-

y1) (i m noyoebiwissphenyl )urea (5) The title conpound was polviERRae@odsaé | ow ng
procedure Bl or B2 (with 4-(4- bronophenyl sul fonyl)aniline) and using 2
equi val ents of 4-hydroxypiperidine as secondary am ne. The product was
purified by preparative HPLC. Yield: 9% [MtH: 556.6 1HNMR (DVBO d6): 9.59
(s, 1H, NH); 9.42 (s, 1H, NH); 9.30 (s, 1H, NH); 9.02 (s, 1H NH);

7. 82- 7.TA8 ilv@htidnltdlatdd tolthe usk. dfd ¢ompobitionAkedlling 4o & iqdentibll, fod thd.nBanidfactutd) ;

3. 84-3. 13 (m 5H, CH+2CH2) water signal partly covers this group of

si gnal §a medisamper, (m 4H, 2CH).

1- (3- (i mi no(nmor phol i no) met hyl ) pheny1) - 3- (4- (4-ni trophenyl sul f onyl ) phenyl ) ur
ea (6) The title conpound was obtained follow ng procedure B2 with

4- (4- niThe cphpayidsubf dwypyeamtl inventiandcans bagised &lmumvan gambinefiompyighetliecne as

goe/fonda?_ﬁ/ e}%ri €. -U(])?npe et N@R pur| fi edhlt())}(oqum%Sh cl O IRRk ngf Pp%thamn?el,d

1-(3-( umpsﬁm{/pyﬁmahérdinu 1sylfonmainiyes) phaofahirind; ( dmbdiadqiine,ophefyduing, f qoinigepheny
| Yurea (7), WD 2010/ O861¥7PCT/ EP2010/ 000546 The title conpound was obtai ned
f ol | owdHigiqinee c daycaclEe, wime ﬁ“t('ﬂe’nlﬂrF’Ef’ﬂ’fé‘r‘?yl BOBrUHY | PiaYARYIRE, a%o‘ﬁ?éidﬁlf 0.8

equi vakgptso anﬂ}’ﬁr’fé?ﬁésﬂhﬁ‘earéﬁeﬁeeﬁﬁé}ﬁéﬁé/r @Hﬂ@sﬁﬁ’ate Ih@inRiRsyipt. Was purified by
flash chronat ography. Yield: 5% [ MH] + . NVR (DI\/BOdG) 10. 09 (s,

1H, NH); 9.86 (s, 1H, NH); 925865(broad 2H NH2); 8.31 (m 2H, Ar-H);

2,10, (B onbhinds &g Mg 5 Aellon oy el bbb s, (m 24

3 46 3.28 (broad, 4H, 2NCH2) water signal partly covers this %roup of
signal §; 4:(9€3 i(4gmy(mpqg%n lzm-h)(1rg@pzt)ethyl)phenyl)ureldo)benzenesulfonam

1-(3- P | sul f
yi (5, L agt 4o R RREATI LN SN AR el sdRlEny  oul fon
\1\/I t ht ﬁ3|( 44+1IB{(3{)1phm(piptetdzfmh-?jyl))rtathyll)phmya‘a)!ucbldfsbmgerilcsﬁlﬁﬁq:mr:d@I etnt s of ]

me i ne oduc uy, | sh chromat ogr aphy.
Yield} pb/'%f%ﬁﬁ}m"%‘ %‘H%’I‘Yap‘m%sﬁﬁe@ SY?P'&%%% (broad, 1H, gNHI)O Y9, 96
(br oad, 191,)(1Mhi)o)m9th§@p}{éa Da@da 1H, NH) 9.26 (broad, 1H, NH); 8.39 (m 2H,

Ar- 1H, ArH); 7.71
2Ir-| H)Ar |—|) 1 (%&&rmphgwls%fon%)phepy!gg} (3,14(4-11ypr0;5\yp1p5r1d117u(11m8 (m 1|r_|!_|) Ar-H): (m

3.76-3.28 6@51%%&% ((j;b@e water signal partly covers this group of
si gnal s; 5 5-2.38 4H, 2NCH2) DMSO signal partly covers this group

of sigeal $-5(3-ZiniZGO(m,rpl‘Bijomplyl)phenyl) 3-(4-(4-nitrophenylsulfonyl)phenyl)urea
L (o 4 a0 LA G A A BRI oy o
4- (4-nigt rmmkl-‘emh@(mrﬁahylb)pamzm n@rl)afedmylll)@hagrl)ls -B- eﬂmmMﬁhaﬂlSﬂlfOﬁyl)ﬂhkﬁﬂmreajl ne
??efgcojn_g/? r(y (1?11rpng(?h1azohdm 3 ygmethyl)pﬁenyﬁj) 3-(4-(4 ? trophenyfsh fgr?JI?prﬁ%g}%?Jrgap hy
10. 1-(3-((4-hydroxypiperidin-1-yl)(imino)methyl)phenyl)-3-(4-(4-
nitrophenylsulfonyl)phenylurea
11. 1-(4-(4-chlorophenylsulfonyl)phenyl)-3-(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyl)urea
12. 1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-((4-(hydroxymethyl)piperidin-1-
yl)(imino)methyl)phenyl)urea
13. 3-(3-(4-(4-bromophenylsulfonyl)phenyl)ureido)-N,N-bis(2-methoxyethyl)benzimidamide
14. 1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-(imino(thiomorpholino)methyl)phenyl)urea
15. 1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-(imino(pyrrolidin-1-yl)methyl)phenyl)urea
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WO 2010/ 086177PCT/ EP2010/ 000546 [ MtHr: 512. 1.

1- (3-04- hydroxypi peri din-1-y1) (i m no) net hyl ) phenyl) - 3-(4-(4-

ni t r ophemnyb=uideseyt’) phenyCQurea (10) The title conpound was/Epbilaionesds

foll owi ng procedure Bl or B2 with 4-(4- nitrophenyl sul fonyl)aniline and
using 1.5 equival ents of 4-hydroxypi peridine as secondary am ne. The
product was purified by flash chromatography. Yield: 10% [ MH]: 524. 1.
1IHNVR (DMSO-d6):10.13 (s, 1H, NH); 9.91 (s, | H NH); 9.37-9.16 (broad, 2H,
NH) ; 81391( 3-Ai4-skoRB plteniylsul f8n ) pHiény Ireitih yphen yB)imliABmefiy| dife-44z, 8.9
Hz, (?Bii (M:ts, 1H, pArnlyuzs 7}’96361’@}/&r ,)pAr_yﬂ‘)?, L e‘ﬂﬂ(d%)pi%eﬁll J=7.9 Hz,
Ar - H); 72@9#}”‘@?4 Ar - 95(d 1H J=3.6 Hz, O—|) 3.87-3.83 (broad,

1 R iy e Bty 1 covers 13

1-(4- (4 cIyl)onmpi)magtlly!s)pha‘rxyt)yte)apheny1) 3- (34(4- hydr oxypi peri di n-1-

R T
equi valienys;3qB-(@- &ﬁﬂ/l‘pﬁieﬂizﬂr DJyl)@l&l1§®%ﬂ@%ﬁe@%Mdo)ﬂl@rcﬁfyﬁﬁuzénem&nmtdef i ed

by preparative HPLC. Yield: 14% [ MtHr 11-1 DVSO-d6) : 10. 44
(s, 1H20NHy(3-(®: (@13bt(tblpn>§apm¢Hyl)&ﬂ)mo)gleﬁwl)phenymrelq@l)N Ngb' “(broad, 1H, NH);

7.91-7.80, TeT0n 7484 (M 4H, Ar-H): 7.56-7.47 (m 2H, Ar-H):
7.18-7.16 ?%X’iﬂ’ylﬁe"{%‘m Og‘ m?é 1H, J=3.6 Hz, OH): 3.86-3.79 (broad, 1H

CH) ; watl erl-(@Hghbitylpipeeszin-1 4y (igrioumetfy PNEHD)- 3 dtmpwholindulianysphey vaeh,  4H,
2CH2) . 86177PCT/ EP2010/.000546
T4 (PSR SRR SHLRY LS T D DR DR BRIP4 - 1-

y1) (im no»rysé,{zy,haspm@rmydlawr ea (12) The title conmpound was obt ai ned foll ow ng

procedure wi th 4-(4-bronmpphenyl sul fonyl)anilin using 1.14
equi valzém“s@tﬁ‘5 (ﬁ‘l %Y‘PmeFPZlP MY%W%‘P?&“}H@%E%&HE%"&@%' The residue was
taken intqy IRl B zaNdui@Rifge Wi th 5% NaHCOB, water and brine. The

pr oduct was obt'ai ned " after crystallization with nethanol/ethyl ether.
Y| el d: 220%etfVMHiming(30(39(4-ME(4: NVR (DVBO-d6): 10.22 (broad, 1H, NH); 10.03

b d, 1H, ,.NH); 9. 24 7.84-7.79
Emr °TH Afg'ﬁﬁm!gy%‘?h%?"o}s.”@g{“%%ﬂ“lﬂy ')}irre%phe‘?;'é@z”f?g%'g?‘]az'%?lﬁ é?xbd_‘%ate 4.76 (t,
1H,  J=250 4k3,(3 @rhino@ndighalindfnéthy ptbny JileidSHR)(4- wat er signal partially

covers the gr oup of 2NCH2 signals; 2.01-1.94 (broad, 3H, CH+CH2); 1.50-1.40
( broad. 28kl phenyl)benzenesul onamide

3- (3- ( 4o( 4-BLOARRAS yhauyfpwéz)mmgﬂme}wﬁhggz)u%.%)mqu met hoxyet hyl ) benzi m

i dam de (13) The title conpound was obtained Tollow ng procedure B2 with
4- (4-broms WQMIWWBWIZ?ImNIﬂPWI%d usi ng 1.14 equival ents of

bi s(2- Bt t I i due was taken into
et hyl a?Zt g?(ey(g E-Xln%@ )%%ﬁ%fﬁﬁgﬁ?%%ﬁmmngﬁure}_&ﬁy Efl ne. The product was
obt ai ned bylfangdbenlzyl)ateresulfortamideOH et hyl ether. Yield: 30% [ M+H| +:
589. 1.

1- ( 4- ( oA prehGrodremshyPpirs izt L-yDininemely PR RBISHBMNE) et hyl ) pheny

|) urea (14kifamoylbenzyl)benzenesulfonamide

29. 4-(3-(3-((4-(hydroxymethyl)piperidin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-

sulfamoylbenzyl)benzenesulfonamide

30. N-ethyl-N-(2-hydroxyethyl)-3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)benzimidamide

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

32. N,N-bis(2-methoxyethyl)-3-(3-(4-(N-(4-

sulfamoylbenzyl)sulfamoyl)phenyl)ureido)benzimidamide
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The title conpound was obtained follow ng procedure B2 with

4- (4- bronophenyl sul fonyl)aniline and using 1.14 equival ents of

t hi onor phwbi2om/Bs173econdary am ne. The product was puri feegpbyiofob@sé
chromat ography. Yield: 25% W) 2010/086177PCT/ EP2010/ 000546 [ MtHr: 559. 0.

1- (4- (4- bronophenyl sul fonyl ) phenyl)-3-(3-(i m no(pyrrolidin-1-yOrethyl)pheny
Qurea (15) The title conmpound was obtained follow ng procedure B2 with

4- (4- bronophenyl sul fonyl )aniline and using 1.14 equival ents of pyrrolidine

as lsgcqggg/rmmﬁﬁ:@ (4T('w(4omﬂmtymeasymurfmbﬁ§i by flash chronatography.
ie I
14(3-( 3- (4l?0 ?‘WJ)HF%‘Fﬁ)B’Pﬁé‘b{PP@mYDBWF'YﬁHWFl)WEH'%) phenyl ) (i m no) net hyl ) pi peri

di ne- 4- tledfollovvlng

pr ocedur eqég%%{ﬂhaﬁy%ﬂarzbmapm O ggntyl P%&Wal I né lgng using 1.14

equi val entsslfa:mﬁoymqueyl)b;hn@eauhﬂmabmdmm de as secondary amine. The product
preci pitate irectly.from reacti filtered, washed
W th boba ‘dedoiliainbieerii-opea o aLPh R G £ o

1-(4-(4- amﬁ.m&s&ﬁaﬂwlwanﬁmymmmma) 3- (34( 4- hydr oxypi per i d| n-1-

y1) (i m_no) net hyl ) phen rea (17). A suspension of tin(ll) chlori di hydrate
(3 equﬁ@a)'\bh‘i@)’ %1(13 é?U évmla&p%z'ézcbﬂ)@mm)@emgphqnéav@ ‘Wi’ec“ﬁe'}fs‘g Ction
of chlapidr i;gpdtz ulting suspen5| on was
added %or ?‘ i (g;(\%\nqgeghm sol hﬁ? ?’!)) %lﬁgﬁo)ﬁgt}y)g%muramﬁ T

hydr oxypi pelrfamhyrhbellzylll)e(nlzmenldfommm )phenyl) 3- (4- (4-nitrophenyl su

Ifonyl) rea acetic acid gy sol ution was stirred
2 hours ?‘n(éﬁé}brﬁﬂ% ré@”’ ﬁrarzﬁniftgﬁreneg‘ pené’r?c%%é) 3 I\??‘h 5% NaOH aqueous
sol uti on, sallfdincgbmernaylgl&dzumtsdilf(eiahudie acetate. The title corrpound was obt ai ned

after preparative LC. Yiel 8% : 494, 1.
2010/ o%&%ﬁ@ﬂ@@g’i@l@%‘s %P(H“ % e&%‘gure‘Ji]f) %bvg(s, 1H, NH); 11.22 (s,

1H, NH); Zul%nc%’i&en%ﬂ)beﬁ&ed&ulf&aﬁgdg 66 (m SH Ar-H); 7.52-7.41 (m 3H,
Ar-H); 7.10- 62-6.57 (m 2H, Ar-H); 6.05 (s broad, 2H,

NH2) :  3087-(3: (463((311((41Wt§lmﬂ)ef3231 #5-3.67 (m 2H, NCH2): water signal

partial | yﬁ?}?é_@m%thg' )BHé}lyﬂfure%oggl?én?lsul]fm%;?)h%x]cigmglﬁﬁé?f’ignesa%nawaé ; 1.58-1.44

(broad, 2H,
4- ( 3- ( 3 ( C44HBYF(@H-peylipiterazin-yiy))(imina)oletytph¢nyboeidd)phanglsdfpnihisetdoyinbenzen

e sul fonagi dgf é 18.[
Theti t | ecamotl &pr epar edf r omd- ( 3- ( 3- cyanophenyl ) ur ei do) - N-

net hyl kenzengsiyl4- &ng;lmpteazirphlymnngo) HER) I fardd)-NIgL g 2. 2 equi val ents of
n-but yl pi per azine as secondary am ne. The product was purified by
prepar at i vel q,qnbdphenyl)ethyl)benzenesulfonamlde

43, 4-(3-(3-(imino(morpholino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

44. 4-(3-(3-((1,1-dioxidothiomorpholino)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

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

46. 4-(3-(3-(imino(pyrrolidin-1-yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

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)phenyl)ureido)-N-(4-

sulfamoylbenzyl)benzenesulfonamide
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Yield: 1% [MH : 473.2.

4-(3-(3-((4-butyl pi perazin-1-yl) (i mno)nethyl)phenyl)ureido)-N propyl benzen
e sul f onawDae10(ukB8)77 Thet i t | econpoundwaspr epar edf r onB- ( 3- PET(ER2010/000546

propyl sul f anmoyl ) phenyl ) ur ei do) benzi m dam de foll ow ng procedure C and using
2 equi val ents of n-butyl pi perazi ne as secondary am ne. The product was
purified by preparative HPLC. Yield: 13% [MH]: 501.3. IH NWVR (DVBSO d6) :
9.77-9.27 (mbroad, 3H, NH); 7.86 (broad, 1H, Ar-H); 7.66-7.46 (m 6H,
NT+Ar - :zilp 47(332-((3mld|rﬂ;thlAﬁ11r]!TD)pyr701ﬂdi3n TTy%)Bm(lmb)rrﬂeth(l)ﬁherl'ﬁl}urMﬂ(t);}N -(8i gnal

partially caover roup o nal s 65-2.57 (m 2H, CH2 1.58-1.44
(broad, ZFP%’@P%'; e“i%ﬁll?“?ce"?é”?%a”ﬁ‘i‘? 2CH2); 0.84 (t, 3H, J=7.3 Hz, CH3);

0.72 (ts59 J Titniffo(pyebiRdin-1-ylmethyl) ldllthhl do)-N-(4-
2. (5. ( 3% 3B imifloe(py rbfidin.LylmethyDpyrrolidine |-ymethy Dpheny hurcido)- N-4- _

hydr oxyet Iayllfa)lmﬂmanﬂﬁhﬂnﬁmaﬁqj@nﬁ@) The title conpoundwasprepar edfrom
4-(3-(3-cC h bi s(2- hydroxyet hyl)benzenesul f onam de
foll ow%ﬁg¥?5{]§@§§ﬂ¥g} (gﬁg?léﬁégz equi val ents of n-butyl pi perazi ne as
secondar y salfinis/lbehbg)fut fagio gbphveas |y retdofphedy yicthy @ pérating-¢ -ddRoRylate O

2010/ 086177PCT/ EP2010/ 000546 Yi el d:  18% 547.2. 1H NVR
( DVBO- d6) 4d343-(mype@eperazip-1yim t*@/q)ng %@)Iﬁ#ﬂ 7.97 (broad, 1H,

Ar-H; 7. Z&faﬂoy@eng%beﬁ%neﬁflfd?%mlge 29 7.24 (m 1H Ar‘H); 3.55 (t, 4H,
J=6.3 Hz, 4H 3 Hz, 2CH2); water S|gnal partially

covers 5a gf(éti@-(mﬁmgﬂgn@thxlplpﬁrw 1-Y$)616Gfbﬁlﬁh@rlyl)@wdcdﬂﬁj(4 .43- 1.31 (m 2H,
CH2); 0.95

1-(34(4- bult'l?ﬁnbolyibee’rnéilﬁb %’nH% {I m noe) met hyl ) pheny1) - 3- (4- (nor phol i nosul f onyl )
pheny Osaed-(3 1) infihe(4t iséprepyd pipprauinel -yBmethy B pteeng Yu feidodaN-(4-

1- (3-cyanophen -3- 4 ol i nosul fonyl ) phenyl) urea follow ng procedure
SRS gt dreni et The

C and usi %1 pi perazi ne as secondary am ne.

eSS e e g R i 7 2

7.80-7. 56sq1ﬁqmca1lbenml)bquerrp8l2m (m 1H, Ar-H); 3.67 (m 4H, 2CH2); 2.89
(br oad 021, G} EhhyTrdis- PRDtBRORAUBA BB IR 29000 Ggy.
4- ( 3- ( 34( 4ulfamtopll EnpE) Enzenedulydipfmida no) net hyl ) phenyQur ei do) - N- ( 7- chl or oqui no
lin-4- 5¥| )élp(g-rz% ?&eésclélt;l&ggglgel §r1§(%)nino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide
58. 4-(3-(3-(imino(4-propionylpiperazin-1-yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide
59. 4-(3-(3-(imino(4-pentanoylpiperazin-1-yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide
60. methyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate
61. ethyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate
62. propyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate
63. 4-(3-(3-((4-butyl-3-oxopiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide

64. N,N-dimethyl-3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenyl)ureido)benzimidamide
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Theti t| econpoundwaspr epar edf roniN- ( 7- chl or oqui nol i n-4-yl)-4-(3-(3-
cyanophenyl ) ur ei do) benzenesul f onam de foll owi ng procedure C and using 2.2
equi val enwe 20fo/osburry| pi per azi ne as secondary am ne. The ppr@Poei/ 0vEs6
purified by preparative HPLC. Yield: 25% [MtH : 620.2. 1H NVR (DVSO- d6):
9.78-9.59 (broad, 2H, 2NH); 8.38 (d, 1H, J=8.9 Hz, Qin-H); 8.26 (s, 1H,
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, J=2.1 Hz, Quin-H); 7.62-7.46 (m 4H, Ar-H); 7.33 (dd,

1H, J= %594@4(3%(4&2'—'&%@%3”?‘9&&%l [{(hino)WtRNbAEAGREAdEN/(EP2010/ 000546

1H, Ar In-H); water signal partially covers a
gr oup of swlgwmwbenzyl)t@nzweszfommm% 2CH2); 0.88 (t, 3H, J=7.2 Hz, CH3).

B A LI A haBho

sul f anoyl phe
Theti tl ec&ﬂfmw;@bmzydylﬁpaﬂfredﬂfanaﬂﬂc(a (3- cyanophenyl ) ur ei do) - N—(4-

caul vabentd o Gl Sie'fniiSﬁﬁie&ivwfg%%%%%P—%nﬁh?@%‘é{r%@%m iyt
purified g,ylfa% @.jj;lbﬁégzé—r{Pg@fon}{mQjed 16. 5% [M+Hr 614 ) 114 NI\/R
( DMSO- d6) ? 9.3 broad, 3H, 3NH); 7.82-7 g’l" : 25-7.16

(m 3H68Ar1 (91)(3 (rrmn@(4((§tet§alwéaofum2 mythyuﬁp@rlaz'grlgw etbalr)PheaM)yre@@Qré%@ a

f Hz, CH2); 1.46-1.22 (2m 4H, 2CH2
358"t SRR Tepy ininesdnariide a tem :
net hy| 49( HB(d{(iBri34¢(@2- rﬁwémﬂml)bmmlmhebyie)fe/lbbhwbme)iqhdiéw‘i-) ur ei do) phenyl

nmet hyl era carbo Iate 24)
2I'hetl %/I )ecg‘l‘{ga(?lﬂ"}'ﬁ?ﬁé’%‘ﬂ&@ et F ( (3 cyanophenyl ) ur ei do) - N- (4-

sul f amgyl phenys.- @bﬁmg@%p@r@ﬂam de fol l owi ng procedure C and using 1
equi val ent of erazine-| -carboxyl ate as secondary am ne and 1

equi val ent)omimDmEg é(BPlﬂﬁi‘é’@Ureﬂ?éP*}?P&SHH‘@?“%@)Bﬁmﬂ)ﬂéﬁpweﬁrSé' qraRidge HPLC.
Yield: 7%. 3%3 (Il I}/tbfl'ﬂutylgI'Jp@ragm 1-yl)(imino)methyl)phenyl)ureido)-N-(4-

sulfamoylbenzyl)benzenesulfonamide
72. methyl 4-((acetylimino)(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate
73. methyl 4-((octanoylimino)(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate
74.  methyl 4-((hydroxyimino)(4-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate
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4- (3-(3- (i m no(norphol i no) net hyl ) phenyl ) ur ei do) - N- (4- sul f anmoyl phenyl )
benzenesul f onam de (25)

Thet i t | ecwopowwmdserspr epar edf r ond- ( 3- ( 3- cyanophenyl ) ur ei @#oxXAR2¢14/000546

sul f anoyl phenyl ) benzenesul f onam de foll owi ng procedure C and using 1

equi val ent of norpholine as secondary am ne and 0.5 equival ent of DI EA as
base. The product was purified by preparative HPLC. Yield: 31.6% WO
2010/ 086177PCT/ EP2010/ 000546 [ M+Hr: 559.1. |FI NVR (DMSO d6): 10.69-9.10
(br oad Expkim3hkl Paft 44 (broad, 1H, NH); 7.81 (m 1H, Ar-1-1); 7.75-7.59 (m
7H, Ar-H); 7.49 (m 1H, Ar-H); 7.22-7.08 (m 5H, Ar-H+NH2); 3.73 (broad,
4H, 2CH2); 3.54 (broad, 4H 2CH2); water signal interferes with these two
si gnal g\bbrevnatlons index

4- (3-(3-(i mno(4-nethyl pi perazin-1-yl)nethyl)phenyl)ureido)-N-(4-sul fanmoylp
henyl ) benzenesul f onam de (26)

Thet i t IThe GTRAHACNETEV ARws Qe fregeatl( 3sdd3- cyanophenyl ) ur ei do) - N- (4-

sul f anoyl phenyl ) benzenesul f onam de fol | owi ng procedure C and using 1
equi val ent of 1- nethylplpera2|ne as secondary am ne and 1 equival ent of

D EA a se,. ,The product was arat.ive HPL | d: ,33. 8%

[ M+H] - =d'C@TOTPeNW( DVBO- ﬁdéi %ﬁﬁ%‘i‘g amjifde; N - CU’ &F Biedihol 11y
NH) ;  8.E2@H(Sethadl; NH) ; DIEAZ d17so§ﬁ)5§/l%‘thy3dﬂ11dér -H); TFA5=1tr(ﬂfi]or(Jddet1e°\r - H) jacid;
7.27-7.21 (m 2H, Ar-H); 7.19-7 (m" 3H,  ArH+NH2) ; mater signal partially

cover s Mg O@Qetgmtrglp,gﬁ €= bighperfermapee llgp.lg)chromatography, = room temperature;

4-(3- (3 L L I 0 S benz
1) berder b L e it B a0 R
4 ( 3- ( MettydsudioRienyHPLEC eV &) hi bh-pdrfeul aheariiguith elmpiriajo goaph g bmess spdconmeirgde
fol l ow ng procedure C and using 2.2 equival ent of both 4-piperidone as
secondary am ne and DI EA as base. The product was purified first by

pr epar AtPENHBEE and finally with a preparative TLC (el uent:

petrol qthl@%l’lm% WQ:ch%ls:%wéreC&ﬂilﬁéd“frﬂﬁl Ein&f saenfiftdl Merthanys QEWrIb\FH’r\oI YDME@H)
Yield: 3% 11-1 NVR (DVBO-d6): 9. 69 (br oad,

(br oad DG4, EQEGS i-bltr@wzamng Braminghenzamidipey wn(dh, dlthlorrqbe ddﬂ}/t?l?le? 52

(m i i A oSl gl A o fm‘}“@m‘z‘f“’ vo
2010/ o@tinobPZbhERRO 10/ I}Bﬂﬁmcﬁflﬁ-dlﬂuc-)roamlme 3-tri- ﬂuoromethyl 4-chloraniline,
fl gﬁl ]g gﬁ@ r%gﬁgil 52@)&%3%5&%@?%?@&%8@6%@1 l(nem_’; %legr? fﬂ}grg B (tehn){ar}lllilrll’eebq&&- N-(4

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

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

4-(4-nitrophenylsulfonyl)aniline, 4-(4-chlorophenylsulfonyl)aniline, 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, 1-
methylpiperazine, thiazolidine, piperidin-4ylmethanol, bis(2-methoxyethyl)amine,
thiomorpholine, piperidine-4-carboxamide, methyl piperazine-1-carboxylate, morpholine, 4-
piperidone,  2-(piperazin-1-yl)ethanol,  2-(ethylamino)ethanol, 1-ethylpiperazine, n-
propylpiperazine, 1-allylpiperazine, 1-(pyridin-4-ylmethyl)piperazine, tert-butyl piperazine-1-
carboxylate, 1-isopropylpiperazine, n-pentylpiperazine, n-heptylpiperazine, 1-butylpiperazin-2-

one, N,N-dimethylamine.
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The title conpound was prepared from

4- (3-(3-cyanophenyl ) urei do) - N- (4-sul f anoyl benzyl ) benzenesul f onam de

fol | owi ngwpnromader7e C and using 1.2 equival ent of 2-(pi peraeeoro/0d0546

-yl )ethanol as secondary am ne. The product was purified by preparative TLC
(eluent: petrol ether/DCM MeOH 2:3:1 containing 2% of a 7 M NH3 solution in
MeOH). Yield: 2% [M-H]: 616.1. |IFlI NWR (DVSO-d6): 10.12 (broad, 1H, NH);
10.05 (broad, IH 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 NH2);
7.19-71he f&lmwrﬂgkheﬁ{wm wefb dbfaikéd frdid) MJy:b'i_’rd?e tRemfead Corﬁpoﬁtd(, UnitdtIKivgdom? Hz,
CH2); 3.5 ); water signal partial IP‘/ covers a group of Si glnal S;
2.59 ( tjg]oawxozllﬂql bg@p@)ophen -6-ylamine, 4-benzene-sulphonylphenylamine

4-(3-(34 hyppi peri din-1-y1) (i m no)net hyl ) phenyCur ei do) N-(4-
sul farrg’ﬁg ré]ndzyﬁqig lBr‘/?;ﬂg'%nesul fonam de (29) The title conpound was prepared
from4- (3 (3- cyanophenyl ) urei do) - N- (4-sul fanoyl benzyl) benzenesul f onam de

f ol | owiAilyricacesterfinatisnd usi ng 2.2 equi val ent s of 4-piperidinyl rret hanol as
secondary am ne. The product was purifi ed R}r %ar at i }58 HPLC. w: 40%
[M+H] Agplytigal HRLG- Nﬁr@%mt'eea wege pgrfemedayth Materggdy00 gujgs atgrgy

Ar 1@§5 Muztréog\‘?egt;lagln?e ij"gKlsté\lhDand Ml@l%l‘t(d?% Z?ﬂ'img% qr'f@d’n#l fidsd's #étr&ﬂbterlavhh

Hz, O—I)elect@tosﬁ»&y( gur@HCollmen: ﬁhﬂzmomﬂzF)ast Gmdeqnt €il §ridlergkar 10 &Blnync‘mﬁbrs@lréesgr oup

of si gn 1. 89 s eldent (broad, 2H, CH2).
N- et hyl {E‘Rfy( erﬂf%ﬁlgerﬁfléa E%Ogb' lfﬁ@@’su\l?ﬂa%o&/l %&zyl )sul f anoyl ) phenyl )u
rei do) benzi m dam de (30) V\D 2010/ 086177PCT/ EP2010/ 000546 The title

COMPOUTPdepar:tiver BEPBCEMSF M@ performed with a Waters 2700 Autosampler, Waters 600
4- (3-(3- c anoph&# ) ur ei do) - N- (4-sul f anoyl bencé%pbenzenesulfonam
1

foI | onilgtisp ¥erg %)ﬁ&?n?ré’Y‘WgPrfp¥aféquP%ﬂ’ apd 0 pL).eVRiersAY o f-eptrallsl  as
[Sﬁ/r(ia]nd%% %@4{&@ &Q {NBleR]Rdpble1Rsss RPEdtfonfeter Vit E BB sBlay Ve® ufdE L Eolutfin® Whiterd %0
4- (3- ( HK-Tema RBQ%rﬁranot%)hdISOnm)rfdvhyIA Fhény 0) 136 EIGRYHNelpantd | N ey Piftancny| )
benzen sul fan %é [Ehe; title coqgound was prepared from

4- (3-( 8%7(%% ?Pésr’ly'f(g'w & 3'03 aRL"'i‘h" VK] anoyl benzyl) benzenesul f onani de

foll owi ng procedure C and using 1.1 equival ents of thionorpholine as
SeCOoNndaHyNRIR Rere TRefophallugith waBrgksri Avado b&oon @Mrzat atvempetatfre! o305 K.
DCM MeOH 8:2). Yield: 28% [MHr: 589.0. (DVBO-d6): . 9. 74 (bra d 1H,
NH) ; 9Aévbre(vwoaa usgdly fogHfhe @eoo identifiopfion ‘Bers Hz sipglpt; ¢ sdpuplet: 1R PR ) -
7.77-7 5_‘Lq a%tmnﬁ‘flﬁmt’ Jz‘ﬂﬁ‘ﬁc&ﬁoh orsntAr-H); 7.28 (s broad, 2H NH2);
7. 24- 7q20 H Ar-H) 3 (d, 2 J=6.2 Hz, CH2); water signal
partially covers a group of si gnal s; 2.85-2.80 (m 4H, 2CH2)-

N, N- bi Hreparatihopyedebsy/| ) - 3- (3 (4- (N—(4 sul fam)yl benzyl ) sul f amoyl ) phenyl)

ur ei do).benzi m

o (2 (IPERmBRR PR ra! ofPopibetl FERBS PR SR hERDBRES] Phribacda e

foll ovr,ifam)vﬂhggﬁdwsg rh&hsdsusi ng 1.1 equi val ents of bis(2-
Procedure A - General procedure for the synthesis of compounds 1-3

NC
NC NCO o HSH Q
]
O O e OO
fo) (o]

i. HCV/MeOH
ii. sec. amine
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met hoxyet hyl ) am ne as secondary am ne. The product was purified by
preparative HPLC. Yield: 11% [MH: 619.1. 11-1 NVR (DVSO-d6): 9.62
(broad, o 2btdyase@756 (broad, 1H, NH); 8.07 (t, 1H, J=6p8ThiP201RN1546
7.79-7.41 (m 13H, Ar-H); 7.28 (s broad, 2H, NH2); 7.14-7.11 (m 1H, Ar-H);
4.03 (d, 2H, J=6.2 Hz, CH2); 3.82-3.48 (broad, 8H, 4CH2); water signal
partially covers a group of signals.

1-(imno(3-(3-(4-(N(4-sul fanmoyl benzypsul f anoyl) -

pheny QyruRalkRNEM b RENYRMAMAGIIIY Was dAs a1 DRXPOMIBMIS3) 1 soldior). 1 ¥fivalent
2010/ 086177PCT/ EP2010/ 000546 The title conpound was prepared from

4- (3-(®f éym&sm@qm;qwtéﬂ%@)mpedrieémort&mw%aérﬁtz%d)thﬁé%f@%ww@ma&ewed
fol |l ow r

car box oI BERH Prect 6 Uitk oh iy Bu B ALATLA R Pl and vog
HPLC. Yilteted: UA@&%archJrH}nosﬂMe Ithe ﬂiﬂled_cNM@ ERYB A ANI) Wassdisgabvedaid,a 4 M HKH) ;

9. 56 (broad 1H, NH); 3. (broad NH).. 7.84 ( , -H). 7.77-7. 42
(i 10RPRp jy oty 24 b RAS pppyta ' isofappignfal'y e pfptbasombida,

(m  1HthAr réé)dueG Rds (hvened  ith Nidttiyldthé4- 4ad2 thdr @dehinedH, mfetid) ; gt @r
signal partially covers a group of signals; 1.92-1.62 (broad, _ 4H Ar-H)

4- ( 3- (3ul(fam%ikml}pppsli)wétdahh¢n¥myqa)t%|Vh45n6—’ja?ﬁéfl rfyﬂb‘f‘rfhléfﬁblt)*‘&r?é}rffélﬁoﬁ‘&-"(ms%cﬂﬂqaé}’royl b
enzyl) I I e

4-(3-( pﬁ@%ﬁo gﬁ%l?ﬂ é#ﬁb%éﬁég%hga%%gé§;§benz3ﬁ§ ﬁ@ﬁ?ggé§ﬁ$%ﬂﬂéﬁﬁ%25ﬁer

f ol I owiprgpaptive¢thuGs Birgch usieng-phale eqlinvalaedts gradientbaf ydcplopierilgzimé. 136
second§§%§3 ne. The product was purified by preparative HPLC. Yield: 21%

[ MtH] 29 NVR (DMSO-d6): 9.81 (broad, 1H, NH); 9.77 (broad, 1H, NH)
9.44 (broad, 1H, NH); 8.08 (t, 1H, J=6.3 Hz, NH); 7.93 (m 1H, Ar-H);
; Zg_; 3ce e 8H Gr r’roc:7d45 f7ﬂg'rr}]1 2HfAr (l)_D a. ."A C)né[ls the I\élll- 12);

partlakg%ggg%gy§ﬂﬁmgﬁggﬂeof S|gnals 1.64-1.53 (broad, 2H, CH2) 1.33 (m

H, CHZ); 0. : =7.3 Hz, CH3)
4 (3-(3- 04-outylp|per- |n"Hgy1;T1%fno) hy qu&&gel 0)=No( 6 trifluo
r obenzya @ »erfestd @ 'de—(—357-’ HzN*@
Thetltlecogpoundmasprgparedfronﬂ (3-(3- cydhophenyCUreldo) N— , 3, 6-
trifluorobenzyl)benzenesul fonanide follow ng procedure C and u5|ng 3
equi val ents of nbutyl pi perazi ne as secondary am ne. The product was
purified by prepagaﬁlve HPLC. Yield (8%

NC
i. HCl/MeOH
9 ii. sec. amine H 0 H 9
1010w D oto-
o]

(o]

Vil

The multistep syntheses of these compounds follow the methods already described in literature
(for example: E. D. Amstutz, ef 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 (I) to form the urea which is finally converted to the required products.

Step 1. Synthesis of (4-bromophenyl) (4-nitrophenyl)sulfane

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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WD 2010/ 086177PCT/ EP2010/ 000546 [ MtH]: 603.2. 111 NWR (DWVSO-d6): 11.00
(broad, 1H, NH); 10.97 (broad, 1H, NH); 8.03 (broad, 1H, NH); 7.83 (m 1H,
Ar-H); 7.W0-2010886(7m 5H, Ar-H); 7.51-7.33 (m 2H, Ar-H) pCT/EP2016/00B4¢ m 2H,
ArH); 4.02 (broad, 2H, CH2); water signal partially covers a group of
signals; .2.33 (m 2H, CH2); 1.46-1.23 (m 4H, 2CH2); 0.88 (t, 3H, J=7.2
Hz, CH3). N-benzyl-4-(3-(3-44-butylpiperazin-l-yl)(im

i no) met hyl ) phenyQur ei do) benzenesul fona mide (36)

Thetit |h?@t@ﬂﬁ@léﬂﬁl\%$d?r TRafiaslf proaitt bR 2 laitkd(aftet Ze-crystallization from ethanol/water
cyanophenyl gur ei do) benzenesul f onam de foll owi ng procedure C and using 3
equi val(eldsoQp)- nbut yI pi per azi ne as secondary amine. The product was
purified by preparative HPLC. Yield: 6% [MH: 549.2. 1H NVR (DVSO d6):
11.28-11.14 (broad, 2H, 2NH); 8.52 (s broad, 1H, NH); 7.94-7.87 (broad, 1H,
NH) ; 7.58p X Synthdss afri- li1{)7m074 %nzﬁoﬁﬁer@hulf@bl/)bﬁrzem (VIr. 47 (m 1H, Ar-H)

7.32-7 07 ( 1H, Ar-H): roa 2) ;
wat er §%§W%'P°p58'?3{l %‘I"I"??p%%jlsglfg“grou of <t gnaf rresgogf% % é@i d%ﬁ%éd)&'_'

1. 46- 1ngbpheRyldiifanéFHahs dks@Sed tin cdhbenttatéd Zcét, adidtiIhd a 30% solution of water
4-(3-(3- 4£ et hyl pi perazi n- 1- }(I m_no) net hyl hen}ll )ureido)- ((14 sul farmyl b
enzyl ) PB@H@@n‘é%F‘Pb’r%ﬁf‘é@ 6138%1 for 12 g" sulfané). tion was réfluxed for 2 h.

Theti t I p W r (

sul faml)) nzyI n%ﬁe‘gﬁﬁ %r?gm%d&) %#t&)% tg\)/{\n@&ng pr ocigg%r%dgéaggwnuﬁ:Eﬁng.T ge

equi valpmtmtamfwab-ﬁletédymslwér\am ite-cakl BOtbandairigd dvielde 91%Mhe product was
purified by flash chromatography on silica gel. Yield: 30% [MH: 600. 1. .
4-(3-(3-(imno(4-propyl pi perazin-1-yl)methyl)phenyl)urei do)-N(4-sul fanoylb
enzyl) s@ryzsmmbsf@ma(mb}em(o Be)nylsmrgﬁ)w/ﬁ%mﬂypcw EP2010/ 000546

Thetit| d 3- h
Sul 1 ard PEHE BOATAILCUPT AU b) POTEHGIE BElIEGl hB T sAgh ves

equi Valtrgﬁ'tteé with SPMPRILRPEF ddriRicER i FROABOA! ¥r W@utes-rhﬁe Pééﬂﬁ”\%ﬁumsmn
purifi preparative HPLC. Yield: 30% [MtH: 614.1.

9 80 ( gvabr @dded 1portmwrse9 dpsings 49rmoiadtes 1)  WH)susgenFion( ofbrtbad,!- lzzpmow

7 76 1 HBRRspohyger B bomikiina @86 r EEbrespoitnl Tty g

(s br oattropRehyldHBhy1)ben2énel dddolfed mlzlrd;etlé\laell':ﬂ)and Ma@éti(rdd aP8)°CJ fu6 .25h. Iﬂzljtreﬁldi)

Vc\ﬁtz)er S‘II na ga@}{ql o y ]gr%%;/‘;{tas 6% r%n ucPve(r:)rflghstI as]ﬁltere andBWQSTeB teh 10% H
aqueous sodium hydroxide and water. The product was crystallized from hot-cold EtOH (yield:
69%).

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

4-(4-bromophenylsulfonyl)aniline (VII) [or a correspondent (4-substituted)sulfonylaniline] (1
equivalent) was dissolved in a 3:1 solution of DCM/DMEF. 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-bromophenylsulfonyl)phenyl)-3-(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyl)urea (4-17)

Under argon atmosphere, 1 equivalent of 1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-
cyanophenyl)urea (VIII) [or a correspondent 1-(4-(4-substituted-phenylsulfonyl)phenyl)-3-(3-
cyanophenyl)urea] was dissolved in of 4 M HCl 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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4- (3-(3-04-allyl pi perazi n-1-y1) (i m no) net hyl ) phenyl ) ur ei do) - N- (4-sul fanoyl b
enzyl) benzenesul fonam de (39)

Thet i t | ecwoporwseers pr epar edf r omid- ( 3- ( 3- cyanophenyl ) ur ei #oXARR¢14/000546

sul f anoyl benzyl ) benzenesul f onam de foll ow ng procedure C and using 5

equi val ents of 1- allyl pi perazine as secondary am ne. The product was
purified by preparative HPLC. Yield: 3% [MH: 612.1.
4-(2-(4-(3-(3-04-butyl pi perazi n-1-y1) (i m no) met hyl ) phenypur ei do) phenyl sul fo
nyl) hydeazi my&zbobemewe@ ih fdoyaneolig (oA WMFhand irédceedc@ithoundo Basquivagas ef
from4-(2- é &g angphenyl ) ur ei do) phenyl sul f ony léﬂ )

hydr azipmf{l Betiole ﬁ%ﬁa?ﬁta\éal%% PER EOTFRSBUKIRE sCoNdAY ARIPHGACBRETMF ent s
g: eggggg@g@asp géa e é%enﬁmé‘ﬂ[hyof%ﬂﬂﬂh% 2 Jmmnfnomh WaR YUty RekePirified

2- ( 4- (snlqeszb(yzﬂabmpwomap@rmwuangfa)s(hcmgnbc)qhanhync) phepyroprat goydidne af MeGiH ony |
)|30|ndo &gz i nam d ﬁ¥ 101086177PCT%EP20%0/000%46 T%e t %Ie
corrpouHH 'beél ) tfyr8 ara Xe X—\gl_%g using 4 revers€-phase column an gradten
cyanopb&mmh&mgemnn%phanwkﬁylfonyl)l50|ndollne 5-sul fonam de foll ow ng
procedure C and using 3 equival ents of n-butyl pi perazine as secondary

am ne. The product was purified by preparative HPLC. Yield: 12% [ MH]:

640. 2. PldﬂeMB@D’\@q}egﬁbrocé&urg?oﬂtﬁe 37ntﬁ&'is‘1§¢om%bhnd%%7 wﬁe@ﬁleﬁ-@ZthmtecﬁH
Ar-H); 7700-7. 4T (m ZH Ar-H); 7. 78 (broad, ZH NH2); 7.12-7.09 (m ,

Ar - H) ; sulfdiwlaniline weng catmne@(aHmaval\lmter signal parti al I y covers a group

S|gnal 4 s
T8 Py e 88 b B e B snﬁ?%e&-
S uI f arrnylbnheffysnﬁéd‘asl d)escbﬁj&déméﬁmhdlﬁa Bim Svep ¢42Y Step 5.
Theti t | econpoundwaspr epar edf r omé- ( 3- ( 3- cyanophenyl ) urei do) - N- ( 1- (4-
sul f anoyl phenyl ) et hyl ) benzenesul f onam de foll owi ng procedure C and using 2

equi valpgRbsurtC Nhiteydl PIREIRE ifahe SyrtIRGRIbYp&IHdIg8-71he product was
urlfled by preparative HPLC. Yield: 8% [MH: 642.2.

3-(3- hoPFN hyl ) phenyl 40 o)
4- (3-( (@%ﬁvrpo y)p eny)urelmip_ (ﬁLH C §_CI

& o o
X XI
a
RbR\JN\ o O R3 I HCIMeOH \ 0O RS
N @HJLH 1N ii. sec. amine @'HLH‘Qg‘N’\
RC \— <:> S R = o R¢
18-71 Xil

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 (XI) 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, 1 equivalent of the ureido-sulfonylchloride compound (XI) was
added portionwise. The reaction was allowed to stir overnight, allowing the temperature to
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sul f anoyl benzyl ) benzenesul f onam de (43)

Theti t| econpoundwaspr epar edf r omi- ( 3- (3- cyanophenyl ) urei do) - N- (4-

sul f anoylwenaylggbenzenesul f onam de fol | owi ng procedure ECamP2UBI0NEG4EL

equi val ents of norpholine as secondary am ne. The product was purified by
preparative HPLC. Yield: 38% [MtH : 573.1. NVR (DMSO-d6): 9.81 (s
broad, 1H, NH); 9.74 (s broad, 1H, NH); 9.37 (broad, I H NH); 8.07 (t, 1H,
J=6.2 Hz, NH); 7.85 (m 1H, Ar-H); 7.76-7.62 (m 7H, Ar-H); 7.55-7.42 (m
3H, Ar ( eV ted and ne’ rlaguc(t I Hvas'%d'lﬂéd preifidtios
2H, _lﬁl)creaZe @ $1)1é)§&aan_v2d§ e?%lﬁ%%n %og e ) Prwad b 5393% bp?%ad 4H,
ZCHZ) mtsh@tﬁmlgg&]t@g/@gtmlpg‘hpEpz(Mg@blm)ghglether If necessary, “the product was further

4- (3-( e l i (4-sul fanmo
1 bonsyi G ARh AT P RRL R ROl BBl o

4- (3- (3-cyanophenyl ) ur e| do)-N-(4- sul farmyl benzyl ) benzenesul f onam de

fol |l owi_ ng cedure C and using 1.5 equi va of 1, di oxot hi onor phol i ne
as secéf?ékfp yg%'fﬁe’fféon oFifée Waa&egpﬁﬁ?tﬁﬁmcﬂ? 2t b"rﬁzg’ﬁéﬁ}%ﬁl ve HPLC. Yield:
13% [ Mhblrtar (ﬁzétm%sphere 1 equlvalent of the cyanoureido (XII) compound was dissolved with 20

4-(3-(3-(imno(4- ri | met i perazi n-1-yl)methyl henlureldo N
(El gmlf%édnyM(b@hlgg?ll\)i %nzéwg@m wa%@iﬁgdlgn ﬁ@)somﬁezﬁ%aﬁ lswr%lcbq)w%@ruaé) -

pr epar 3 rel
Sur sy BEDy [y RER RSB R ket @Fﬁfe%w%&év%%%m% I
equi vamestepedattd three(tixyied wiyield eitharatshlid pparpatygpodectas secondary am ne. The

PO 5 R S LSRR it S DTt el i S P
2H, Pykédonddy Ghihé .wekkl added . (1.1Heo, 3N!ﬂ)uiva70n8§ The saafd,tloﬂ\rwﬁ) st1r?ed77)vgmrg3t (am

10H, Ar-H+Pyr-H); 7.46-7.41 %n; 2H, Ar-H); 7.30 (broad, 2H, NH2); 7.22-7.18
(m 1Htemmergtyres zan@mg(f@m SRyto JOE. thizSOIV@lllz’iaS remeved agd ghgaprogustevasipbtifiedbber s a

group

b e R e R e R O R
sul farmyl benzyl )benzenesul fonam de (46)
Theti t pECOmoY d as edf AT n ./QJrel do) - N- (4-
sul f andy hE IS AT e St RgPPYcedure C and using 2
equi vab@ﬁtpsmf 7@yﬁd ﬂiall ueecamsbé@@pa&ekawa ammrsee,p sVhthefis Gsllostingvagtiods khdved by
preparative HPLC. Yield: 16% [ Mt 557. 1.

VO
2010/ 08 desprihgdeipdisenarune fign gxample: iu K.-C., ef 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
Iron(Ill). Australian Journal of Chemistry, 60 (2007), 685-690; Moehrle H., et al.; Assistance of
N,N-disubstituted amidoximes in cyclodehydrogenation reactions. Zeitschrift  fuer
Naturforschung, B: Chemical Sciences, 47 (1992), 1333-1340).
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| HNVR (DVSO-d6): 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 (t, 1H, .1=6.4 Hz, NH); 7.90
(m 1H AwveHpiogein6-7.41 (m 10H, ArH); 7.28 (s broad, 2dH/BRbERD0008425-7. 21
(m 1H, Ar-H); 4.04 (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 4H, 2CH2).

N- (2- (di et hyl am no) et hyl)-N-net hyl-3-(3-(4-(N-(4-

sul f anoyl benzyl ) sul f anoyl ) phenyQur ei do) benzi mi dam de (47) The title
conpound was prgparggh,.bom 4- (3- ( 3- cye.q\gphenyl ) urei do) - N- (4- HO.

sul f anoyl benzyl ber;z:eﬁaﬁ,gucé.rmm@m de fol ljow ng praecedure C and ua ngFI)>

equi val et s{:j%\lﬂ NFarethyl = N2- net f gne-T1, Z-di ant ne as y am ne.
The produc purified by pre%%i‘r tive HPLC. Yield: 1298 : R616. 2. | H
NVR (DVMSO-d6): 9.87-9.17 (very broad, 4H, 4NH), 8.09 (t, 1H 1 6.3 Hz,

NH); 7.96 (¥ 1H, Ar-H); 7.77-7.55 (W) 8H, Ar-H); 7.45-7.41 (’ﬁﬂ 2H, Ar-H);
7.28 (broad, 2H, NH2); 7.25-7.21 (m 1H, Ar-H); 4.04 (d, 2H, J=6.3 Hz,
CH2); water signal partially covers a group of signals; 1.07 (Jm broad, 6H,
2CH3) .

4- (3-(3-04- hydr oxypi peridin-1-y1) (i mno)nethyl)phenyl)ureido)-N-(4-sul fanoy
| benzyl ) benzenesul f onam de (48) The title conpound was prepé® from
4-(3-(3- cyanopheony)ilcj:rel do)y N-(4 sul § any!l be'ergy‘ Xbenzenesul fonam,g,e

f ol | owi ng proc _Uisiting ge_qyl val €hfsVot 4- hydnox pufi di ne as
secondary ami ne. gFhe uct vva —gur | flp\ed by preparatlve2 YRel d: 42%
[ MEHr: 587. 1. | HNWR (DIVISOdG) 9. 67 , 1H, NH); 9.61 (s, 1H, NH); 8.08 (t,
1H, J=6.3 Hz, NH); 7.86 (my 1H, Ar-H); 7.76-7.51 (m 8H, Ar-Hxwi 7.45-7.42

(m 2H Ar-H); 7.28 (broad, 2H NH2); 7.21-7.18 (m 1H Ar-H); 4 95 (d

b d, 1 0- d,
Tt & WQP%H P 9 A AT 44 o kol Sy gt 8
( br oad,hyédidxyRfii) hyder&@d@k\Q&ﬁiaﬂdacﬁ_ddffmoﬂaﬂlt%%eﬂﬁstlrred overmght at rt. After

4- (3-(34(3- (di net hyl lidin-1-y1 th N-(4-
A e RO A P T

from 4-3pbdidcwaN@RbdeRdl i) Wi Daep aﬁ\& { 4-eqtN- anaabls@&nﬁmhaeb@&zm% Bbxftfan@mede

fol |l owi ng procedure C and usi ng equi val ents of
N, Ndi rrthnqubym oThedmmxtheawmetua@ sewroighit ey rtattiendt Wasepopraddina isgasatgurlibei ed

(br b B RS ety iy o N S i bty

(m  1Hbrife- Ehrmpolind &XIN Svks Obtairkd, after réhoval oftheTorddni solvait, CAmpblrid XI'V8vas
(broad, 4.03

2 NH2 7.25-7.21 H, Ar- d, 2H, 2) ;
3. 84-3. ‘%SA?F‘("S‘? %@CMI-?“dZJCﬁE)Of %‘E’érplg‘?r%ﬂgg 1 ﬁﬁ'ibf’f‘ﬂl(‘"iey(o& 6‘9%&'? ée“‘ﬁ'f‘_%ﬁb aBT'Q‘e)
si gnal Syerg aftd gn ?lQ: ﬁr@feﬁ@éjof @ll'l’eq EMEA. Zhe frixduftlwdsitioRd for2dd h 6H2) the solvent

4-(3-(3-(imno(2 éfhrOI ylrrethI)pyrrolldln1y|)nethy|)pheggll)ure|d
0) - N(Massmemﬁﬁ @;ldybméﬁ@guntﬂmﬂmﬁ@@w gy orgeaic SolytoncHFDEA

pr epar n

Sl T amsyeRgbing dhd dxE KAPRANGT XS BOGIPBLINGS buriics by fagh chromatopraphy wit
equi valsdithgebéndla n{ipyre DIANIIMe@H YSriesshylugrpy Thohiteh coenmsing éé\é rveha rryduead e .

The pr %dgr%tgel\ll\ziﬂfi%n vl\/JIrtlll fplaﬁadu?% c%tzﬁ?s‘fjtlrtgt;l)r\é c|élpt g:corleeseploclildm%Zg{% I(\)/H(I:_Armpounc(i) )gVI
Compound XVI was reacted with 1 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 amino 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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tert-butyl
4-(imno(3-(3-(4-(N-(4-sul fanoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) phenyl ) net hy
1) pi per axonetdoseatboxyl ate (51) The title compound was pprapas®@odsu@m

4- (3- (3-cyanophenyl ) urei do) - N- (4- sul fanoyl benzyl ) benzenesul f onam de
foll ow ng procedure C and using 2 equivalents of tertbutyl

pi per azi ne-1-carboxyl ate as secondary am ne. The product was purified by
preparative HPLC. Yield: 15% [M:H: 672.2. WO
2010/0&9&%}%&;b53@g@0/000546 114 NVR (DVMBO-d6): 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, 1H J=6.4 FE NH); 7.89 (m 1H Ar-H); 7.76-7.41 (m 10H, ArH); 7.28 (s
broad, 2H, NH2 7.23-7,20 ; 0 2H, J CH2); 3.74
(I br o4d0-GH bity Pineragn L DOSRmehyDitisp) Duted L berbrcpeOBAMITy L over <
a group of signals; 1.42 (s, 9H, 3CH3).

4- ( 3- ( Fhei titleneompp@rdzias- dbtyingdrefoiywinghprogéduue ed dond- Nsiad-3 equivalents of n-
sulfangéhgsnsz%benzen ul fonam de (52) The title conpound was obtai ned
after FrEre PECXERE- PO - car boxyl ate group from conmpound 51. 60 ny
of N-protected conpound were dissolved in 5 m of tetrahydrofurane and 5 ni
of 4 MYHkld: 15%di oxane were sl owy added under stirring at 0OC. After 2 hours
stirring at rt, the solvent was renoved. The product was purified by
prepar u§hg Yield: 85% [MHr: 572.1. 1H NWMR (DNBC)dG): 9.83-9.41
(very roa ANH); 8.09 (t, 1H, J=6.4 Hz, NH) 93 (broad, 1H, Ar-H)
776753(m 8H, Ar-H); 7.45-7.41 OH_ Ar- (s . bro NH2) ;
7 o7 IR0 g s G, B Y, e GobiaVD 7 e isbroas o B ARt ot b
243) %m5§H( Ry, 9o (1 211, CH2)9 HeeART), §119NG] 2manHLak! v @OYR! $=9. gmunrm

4-( 3- (mxermm@KMWNmsp@ram ¢f-signpls) B¢ Kty RHphehs HeuNeHdb 1 -4 (g 25 CHahoy | b
enzyl) Zenes 3) ,Thg \title conpound was prepared from
4-(3-(§Q% thghgkf ?3@3?§5§§h28 éﬁ ulfanDyIbenzyl)benzenesulfonanide
foll ow ng procedure C and using 2 equival ents of Nnetyl -pi perazine as
secondary am ne. The product was purified by preparative HPLC. Yield: 12%
[ MrH] : 45@d34(4-hydraxRippve®-8¢))(ingingan¢thy bpheag Dundido)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) ; 7.1 93zdnRulfedamic ), 7-76-7.54 (m 8H, ArH); 7.45-7.41 (m 2H Ar-H);
7 29 (s broad, 2H, NH2); 7.24-7.21 (m 1H, Ar-H); 4.04 (d, 2H J=6.2 Hz,

2010/0 %?%%&%%Eg;%égg%%ame efroﬁowm%roud%e ure r211(rj}dsusmg 2 equan\gnts of

4- (3- ( A=Hyldrdypipdriline R SR¥hdrpamarl n-1 -yl ) net hyl ) phenyl ) ur ei do) - N- (4-sul f anp
beenzyI) benzenesul fonam de (54) The title conpound was prepared from

4-( 3- (%ﬂ X phenyCUreldo) N-(4- sul fanoyl benzypbenzenesul f onani de

follo @ dcedure C and using 1.5 equivalents of 1-isopropylpiperazine as
secondary anlne The product was purified by preparative HPLC. Yield: 3%

[ MeH] : [Bit4]2.418.0.

4-(3-(3-(imino(piperazin-1-yl)methyl)phenyl)ureido)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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4- (3-(3-(i mno(4-pentyl pi perazi n-1-yl)nethyl ) phenyl)ureido)-N-(4-sul fanoylb
enzyl) benzenesul fonam de (55) The title conpound was prepared from

4- ( 3- ( 3- cyenoprso7) ur ei do) - N- (4- sul fanoyl benzyl ) benzemresmrbananisde
foll ow ng procedure C and using 2 equival ents of npentyl pi perazi ne as
secondary am ne. The product was purified by preparative HPLC. Yield: 13%
[ MFHr . 642. 1. IFINVR (DMSO-d6): 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):(444Df0kb Isulfony Hphédyl)- (A bubplperadil-Ar - H . 7.44-7.40 (m 2H,
Ar- H) ; 7(-37 brogld)a@ NKII%) éﬂ?” ( @(20[}(5%][)% Ar-H); 4.03 (d, 2H J=6.3
Hz, CHID(imjpa metlgrlmmpyl@larrem(é) |y covers a group of signals; 1.65-1.53
(broad 21-1, CH2); 1.35-1.24 (m 4H, 2CH2); 0.88 (t, 3H J=6.8 Hz, CH3).

4- (3- (Fht4- hapt ypmpaundzi nwiis'ylr)t(talﬁme) mbhydg) ph@ﬂyéaurel dBR- N{{ths ul4i@ry| b
enzyl) benzenesul f onam_ de ( | e conpound was pr.epared from

4- ( 3- ( brasmophepranipny handli 'afa)anﬂrl{smg édf‘f%wwebférﬁfﬁ hdRs i idinopaiRcardary

fol | ow, p ts of nheptyl pi perazi ne as
seconda?@“ﬁﬁ?ﬁ@gu@ﬁ ?Hggg?b gégﬁrﬁgggéahﬁppreparatlve HPLC. Yield: 10%

[ MtHr . 670. 1.

4- (3- (X4g'd-FSet yI pi per azi n-1-y1) (i ni no) met hyl ) phenyl ) ur ei do) - N- ( 4- sul f anoyl
benzyl) benzenesul fonam de (57) The title conpound was prepared from

4- ( 3- (gmMeyANGphenyl ) ur ei do) - N- (4- sul fanmoyl benzyl ) benzenesul f onami de
foll ow ng procedure C and using 1 equivalent of 1- (piperazin-I|-yl)ethanone
as secondary anine The product was purified by preparative HPLC. Yield:
14%

4- (3- ( ‘(‘%bﬁiB'(‘HPB‘F'HI&%“H%‘VBP YR SRR IHA | ) ur ei do) - N- (4- sul fano
yl benz yhjinhes)areied)pgheaybatedgSy 58) The t|tIe conpound was prepared from

4- (3- (3-cyanophenyl ) urei do) - N- (4- sul fanoyl benzyl ) benzenesul f onam de

followmgnageaﬁg&unﬂ Wi UBEhidt Ao dinB PAKALR M1 &flecth (4 4uct vas purified

(pi perazin- -1I-one as se ary am ne
by pr epasmadpheeyl$dPlofy!)afiibhe) and Ging [2|Vh1h-l]valeﬁ@8f @-hydtaxyNWrQrmmed@)daryl_O 52

(very broad, 2H, 2N br o EE) 8.05 (t broad, 1H, NH); 7.85

( br oad 2M: T!&?PTH?““;%?@“‘?% %{, H{ep?'i@r“"%ﬁp ©'7.54-7.41 (m 3H, Ar-H): 7.29
(broad, 2H, NH2); 7.19-7.14 (n1 1H, Ar-H); 4.03 (d broad, 2H, CH2);

3. 67-3.Y5ad{¥woad, 8H 4H2); 2.35 (q, 2H J=7.4 Hz, CH2); 1.00 (t, 3H J=7.4
Hz, CH3).

4-(3-($?§#g1%@é% pent anoyl pi perazi n-1-yl) et hyl ) phenyl ) urei do)-N-(4-sul fano
yl benz enzenesul fonam de (59) The title conpound was prepared from

Fol Lot HgUARADBER weoRds b ot r-JaT i b 14 1 RGBTS0 NS,

(pi per azgyy 43 Mh)ln@m%)lﬂ@qnamsmmnd@w g@rrmw Jhe, orydugs-3vasnpuH fi ed
by preparative HPLC. Yiél [MHH]
CH+2CH,;) water signal partly covers this group of signals; 1.92-1.34 (m, 4H, 2CH,).

1-(3-(imino(morpholino)methyl)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenyl)urea (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.

1-(3-(imino(pyrrolidin-1-yl)methyl)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenyl)urea (7)
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WD 2010/ 086177PCT/ EP2010/ 000546 | FI NMR (DMSO- d6): 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-Hwo2oBmsg1731 (m 1H, Ar-H);7.46-7.40 (m 2H, Ar PHEX/EPZ01890(5hé oad,
2H, NH2); 7.23-7.19 (m 1H, Ar-H):; 4.03 (d, 2H, J=5.9 Hz, CH2); 3.69-3.52
(broad, 8H, 4H2); 2.33 (t, 2H, J=7.4 Hz, CH2); 1.49 (m 2H, 7.4 Hz, CH2);
1.30 (m 2H, 7.4 Hz, CH2); 0.88 (t, 3H, J=7.4 Hz, CH3). nethyl
4-(imno(3-(3-(4-(N-(4-sul fanoyl benzyl ) sul f amoyl ) phenyl ) ur ei do)

pheny! TRetNY LdmpdRareds ditaihed allbWiyd pﬁoeedLﬁ@BZ'theh i@ InétraphepdsuitbnyBaniline
prepared from 4-(3-(3-cyanophenyCurei do) -

sul f an®d ware ) Sisanivelselsntmyrakifine a6 é?qoaelﬁrbi g"“b%Jé‘&Lnf Rduet 43 Prgfise 0y flash

equi va lﬁ@ﬁq t%%ralgﬁ hyl pi perazi ne-1-carboxyl ate as secondary am ne. The
produc ied by preparative HPLC. Yield: 13% [M+H +: 630. 1. NVR
(DIVBOdG) 10.87 (s broad, 1H, NH); 10.81 (s broad, 1H, NH); 8.05 (t broad,
1H, NHYield 586 (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, NH2); 7.17-7.13 (m 1H, Ar-H); 4.03 (d broad,
2H, CH@W+HP:684.0s, 3H, CH3); water signal covers a group of signals. ethyl
4-(imno(3-(3-(4-(N-(4-

| f L h J | LR (ne- boxy!
Ste (on) NRETMR b N LR TALKERHS 86 COARDRAN, o PRRES GRLBIRAAS: 380X
4- ( 3- ( BHE KaRDPREOYY CHL AeYH)NT(85- (ns H, akrebl); HeThz ¢rh,) HénaehgsTb3 gmadiidar-H);

foll owing procedur u | e f et

pi per aZ¥ géma @ar”ﬁoﬁ&g‘ﬁegﬁsfgegéﬁﬁaga (am nlg4 ‘g"h]él?pgrj%%ﬂ%@ts Q?/asadpﬁﬁt ?Ngéb)oy
prepar %{e\’§gkﬁlp§rtl %o@bt‘é thlgg?ouE)Mfkﬂ nal§4149@-1 80 (brdBR 4G-DIYBE,H6) : 9. 61-9. 21
(very broad, X |§ ; 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, NHZ? 7.24-7.20
(m  1H1-@u(inHpp(44methylpiperagin-1-gPmethryldenp))-3-@-(@nigopberyiyutony)phenyDeres
1.20 (k? 3H, J=7.1 Hz, CH3). WD 2010/086177PCT/EP2010/ 000546 pr opyl

4-(im 3( 3-(3-(4-( N-(4- sul f anoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) phenyl ) net hy
| ) pi pehatitiaeompedidoexydihiacd Gtil)owmg procedure B2 with 4-(4-nitrophenylsulfonyl)aniline

Theti t| econmpoundwaspr. epar edf 3-cyano, n rei do)
sul f andyd b‘é“l‘fkgyl Nhe Yi’i nan’ina y'fpgﬂ ﬁﬁ ? o%8@‘fﬁ1e &Saﬁ%flfgjgi r%’@’ flash
equi valginaf ?p pi pera2| ne- | - car boxyl ate The product was purified by
preparative Yield (5% [MrH +: 658.1. 114 NWVR (DVSO-d6): 11.06-10.71
(s broa 2NH) 8.03 (t, 1H, J=6.1Hz, NH); 7.85-7.81 (m broad, 1H,
7‘3‘6}'71 %66 (m 7H, Ar-H): 7.51-7.41 (m 3H, Ar-H): 7.29 (broad, 2H,
NH2) 7.14-7.10 (m 1H, Ar-H); 4.03 (d, 2H J=6.0 Hz, CHZ) 3.98 (t, 2H,
J=6. 6 BM+H{CHR}.2 water signal covers a group of si gnal s; 1.59 (m 2H, CH2);
0.89 (t, 3H, J=7.4 Hz, CH3).

4-(3- (%GW Yh¥dsG: a?}‘@@'lﬁ%x%é& rm m:ky 6198 BRREE MR RENY Gdsal dE) NN F26ul fa

noyl benz benzenesul f onam de

Thet it Klaoadmbhhﬂtﬁa& 3P élpa?-BdAr-bﬁﬂS(l (10 321y AnBYhe? (M. Atdi Aol N Tim, 1H, Ar-
sul f a”%,n?‘?g@é' Qﬁgﬂ ghessd {rﬁ”ﬁﬁ“ gFHﬁfC’) Lonh gy L Oﬁgdzgf 89%19 m?_%uﬁ {:A%623 28

equi va p|pe azim e ‘ds" secdndar he product” was
purifi estoky 4H,EINCHE)I wateHRiggal Yaelydcovafdthi ekip+of Gdialg.2.55-2.38 (broad, 4H,

2NCH,) DMSO signal partly covers this group of signals; 2.23 (s, 3H, CH3).

1-(3-(imino(thiazolidin-3-yl)methyl)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenyl)urea (9)

The title compound was obtained following procedure B2 with 4-(4-nitrophenylsulfonyl)aniline
and using 1.5 equivalents of thiazolidine as secondary amine. The product was purified by flash

chromatography.

Yield: 1%.
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1H NVR (DVBO-d6): 10.59 (very broad, 2H, 2NH); 8.06 (t broad, 1H, NH);

7.85-7.82 (mbroad, 1H, Ar-H); 7.77-7.66 (m 7H, Ar-H); 7.54-7.41 (m 3H,

Ar-H; 7.%8208/0860ad, 2H, NH2); 7.18- 7.13 (m 1H, Ar-HprrAriéopbrsead, 1H,

COCH2-N); 4.03 (d broad, 2H, CH2); 3.68-3.44 (broad, 4H, 2CH2); 3.35 (t,

2H, J=7.2 Hz, CH2); water signal covers a group of signals; 1.54-1.21 (m

4H, 2CH2); 0.90 (t, 3H, J=7.3 Hz, CHI).

N, N- di met hy1l- 3- (3- (4- (N-(4-sul fanmoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) benzim d

am de (644 The2yitl e conpound was prepared from

4- (3-( cyanophenyl )ureido)-N-(4- sul famoyl benzyl ) benzenesul f onam de

fol |l ow ng procedure C and using 2.2 equival ent of N, Ndi nmethyl am ne as

secondar m ne oduc r| fied by _ preparative HPLC. Yield: 54%

WO 20161 b 8 A @rb@é@%‘“{ F\}yi)P?!SB&'.¥'§ré‘r( NVR (DVBO-d6): 10.90 (s

br oad, hikkb &%ulf&@@,’ieﬁﬂ lb,reggﬂg) 1H, 1NH); 10.85 (s broad, 1H, 1NH); 9.14

(broad 1IR %roa 1H, NH); 7.83 (mbroad, 1H, Ar-H)

7.76-7 (s bgoad NH2) ;

7 16778 ?r&e qsrmp/sermrh) W oébte'BF% ﬁimlozﬁng cri‘ré?‘”*@d%re ?s Fr ol r%r‘r 5&13)

4- (3- (ﬁﬁn(oghérgds‘ﬁyf@ﬁbqﬁinhme) phdeisAg 15l e %lik)/e(lerm ) 498 Byoxy piberidihg Wisetedondaly ( 4-

sul f anoy| benzyl ) benzenesul f onam de 5) The title conpound was prepared

f rom 42apge( §h‘t13f9ﬁ‘éfr§h‘@ﬁWWﬂ?‘bbﬁﬂ?ﬂth(Qmat@&FPPfé‘rmyI benzyl ) benzenesul f onani de

foll owi ng procedure C and using 2.2 equival ent of 3-

pi per axig@proopi onitrile as secondary am ne. The product was purified by

preparative HPLC. Yield: 57% [MH +. 625. 1.

4- (3- (3-,44-4 opropyl met hyl ) pi perazi n-1-y1) (i m no) net hyl ) phenyl ) urei do)-N
gt

-(4- s nzyI )benzenesul fonam de (66) The title conmpound was
repar§dfrom4 (3-(3- Céuﬂ hen I)urerdg‘é\‘l\l- (4-
sul fanﬂ;ﬂl‘@éRiPM%dz)eWe 8- %1ols) bihi W) oc@d o (leroesd, 241 NID; Bg92AB,

ot nle3s e A S Y6 APEOPYESTARYIA LRG0, B AD BEESMEN K BTLAEMITEL R

(DIVBO 46) 1H1Ar-B2; 152 &t;LIHH 1=NHy Hz%lq;gm)7asl79b(mam AlrkH); 49 (d, 8H)3=1.6 Hx 680; 1H,
Ly 337305 B s oS b 10 rrom 4P ga N hser Hehpafay Boyershissdfous

CHZ) 3f§gna(|§3QQ)@d], 46 HroRACHR) zcﬁ 0 (broad, 4H, 2CH2); 2.26 (d, 2H, J=6.6

Hz, CH2): 0.84 (m 1H CH); (m 2H, CH2): 0.09 (m 2H CH2).
4- (3 (3 44 ((1 3-di oxol an- 2- yI)rrethyI)pr perazin-1-y1) (i mno)nethyl)phenyl)u

;)releggz é:}t‘%‘}ahﬁ)ﬁél{@rﬁ?i&l E[en ﬁlpﬁrb z%e{}eé#lew p%%ﬁ)eeri(f?)l The title conmpound was

sulfa Wme}w eh m de foll ow ng procedure C and using 2.2
equi val ént ﬂﬁ?%HQ QmV\D 2010/ 086177PCT/ EP2010/ 000546

di oxol |p razi as. secon n r.oduct .wa rified
by pr eg‘ﬁ? ﬁ{l%’ g/(gn a§| g) d}g /)wmg proce ure>f32a wrth% (4- cﬂ?orgphen%sulfonyﬁar% ine
and using 1.2 equlvalents of prperldm 4-o0l as secondary amine. The product was purified by

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

'H NMR (DMSO-ds): 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 2NCHj signals; 1.84-1.52 (broad, 4H, 2CH,).
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[MtH : 658.1. I H NVR (DVSO-d6): 11.53 (s, 1H, 1NH); 11.49 (s broad, 1H,
INH); 8.02 (t broad, 1H, NH); 7.83 (mbroad, 1H, Ar-H); 7.78-7.67 (m 7H,
Ar-H); 7.wW026104086(rm 3H, Ar-H); 7.30 (s broad, 2H, NH2) pcT/EP2016/00G4€¢ m 1H,
Ar-H): 4.93 (t, 1H, J=4.4 Hz, CH): 4.02 (broad, 2H, CH2); 3.90-3.74 (m 4H,
2CH2); 3.51 (broad, 4H, 2CH2); 2.65 (broad, 4H 2Cl1-12); 2.57 (d, 2H, J=4.4
Hz, CH2).
4-(3-(3-(imno(4-((tetrahydrofuran-2-yl)nethyl)piperazin-1-yl)nethyl)phenyO
ur ei doj= Dsl:%mﬁ.ubﬁamgdlm% héxﬁwmgqh @M%ﬂﬂzﬁ%erﬁlﬂ-ﬁl tle conpound
ar ed from 3- cyanophenyQur el do) - N-

sul famﬁllben@meﬂué)@en \!ﬂeﬁdh%)m de fol | owi ng procedure C and using 2.2
equi val ent of 1- (tetrahydro-2-furyl nethyl)piperazine as secondary am ne.
The pr qlueitlc WripsUAdividsefbtdiYedfoRPRmElpry&@diiRLED with @l(d:bréiBbphenMsirifonydafilihe | H
NVR ( DMSO-d6) : 11 38 (s, 1H, 1NH) 11. 35 fs broad, 1H, 1NH); 8.03 (t broad,
1H, NHpnd gsigs 1 (fhepyiyalgnts pipipspidpgyd-yimettanp! gs7secofdanypmige. The residge was jeken m
3H, Ar I d,
2y oy gty R R PP RINCO s G . 39t pntivesindirRec
OCH2 +2 prypBHiZatiorDVEIDNEitlganal/etbphethes. a gr oup of signals; 1.98-1.41 (group of
mul tiplets, 4H, 2CH2).
4 (3 (%;%En%ﬂ9(4 (2- met hoxyet hyl ) pi perazi n- 1-yl ) net hyl ) phenyl ) ur ei do) - N- ( 4-

f anoyl benzyl ) benzenesul fonam de (69) The title conpound was prepared
from4-(3 anophenyQur ei do) - N- (4- sul fanoyl benzypbenzenesul f onam de
foIIomﬁNﬁ*érégéaure C and using 2.2 equivalent of 1-(2-
met hoxyet hyl ) pi perazi ne as secondary am ne. The product was purified by
pr epar aHi NERHEMESOYd & t0.224 (brb4ad, [HYMKH); BRI (broadMDH, NH); 9.40 (broad, 2H, NH);

2010/ 086177 010/.00054 N 4 11.40 (s

or oad, SuH S OTh, At B Qe KD 7- (el B4R 2, 1L

7. 78- 7. 80 m767H1mrJ~£'&) Hl 4.0414. 6 Mbrédd, 2ﬁrc watQidral Paraally calars tNHZ)

7.13-7.09 1( H, Adi? broadm2H )H)Z)?, 55 (b érr%ag 3‘3{

3. 45 (tgroumerf 2N£%Izelgﬂzls Z}@Hﬂ)% rozd, 3K, CE#CHM)SO 124%@r<2ad5%H(6H@ad+q, 6H

3CH2). 5-04-(3-(34(4-butyl pi perazin-1-

y1) (i mi no) net hyl ) phenyl ) ur ei do) phenyl sul f onam do) et hyl )

t hi ophgn@: (2'($-er)lﬂﬂEﬁé%lﬂ%ﬂ)’l)fmﬁlytl)utr&aoﬁm‘ip-%ib@ni’é@ﬁoﬂ%ﬂ%b@ﬁznﬁﬁ%lde
5-((4-(3-(3-cyanophenyl)ureid

phenyl £ onani do) met hyl ) t hi ophene 2-sul fonam de fol | owi ng procedure C and

usi ng 2.2 equival ent of n-butyl pi perazine as secondary am ne. The product

was purriht g coipRIndRadsaibitalfedHBUGWIng Rbckdu8dd withikbro@dghehylshitti¥Raniline

(DVBO-d6) @ 11. 25 . 1H, 1INH); 11.17 (s broad, 1H 1NH); 8.23 (broad, 1H,

NH) ; 7.28% upigg drHa@HUW_quF"tSAPf bas(2- memxyethyﬁ)amwe 81iseqPgary WHHThe?re?,@Uf( as 1 H,

J=3.7 wak 7

(br oad, fn%etg%lal'étaté a%? v\lga('%ié éil\bgth A5 MHC@; %éordagldjoﬁge \}Zr?cgﬁﬁ o Ogtgﬂiga-

si gnal fbyczys&cllllz(atlpn ith MCQH@tHﬂietha-lZ) 1 46-1. 23 (m 4H 2CH2); 0.88 (t, 3H,

J=7.2 Hz, CH3).

4- (3- (4ri04- et y! pi perazin-1-y1) (i m no) met hyl ) phenyl ) urei do) - N- (4-sul fanoyl b

enzyl) benzenesul fonam de (71)

Thetltlee%ﬁ:p ndwaspr epar edf r om4- (3- (4- cyanophenyl ) ur ei do) - N- (4-

sul famBM. n'zséP) benzenesul f onam de follow ng procedure C and using 3

equi val ents of nbutyl pi perazi ne as secondary am ne. The product was

purified by preparative HPLC. Yield: 2.4%

1-(4-(4-bromophenylsulfonyl)phenyl)-3-(3-(imino(thiomorpholino)methyl)phenyl)urea (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.

Yield: 25%.
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[ MtHr: 628.1. nethyl 4-((acetylimno)(3-(3-(4-(N-(4-

sul f anoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) phenyl ) net hyl ) pi per azi ne- 1- car boxyl
ate (72) WwOQotmmsef77conpound 60 were dissolved in 2 m opcPEvhdboodssd
solution, containing 2 eq of DI EA Under stirring and at 0C, 6 eq of
acetyl chl ori de were added portionw se during 30 WO

2010/ 086177PCT/ EP2010/ 000546 m nutes. The solution was stirred overni ght at
rt, then water was added and a precipitate forned. The precipitate was
separaqu+ghQ59be title conpound was obtained after preparative HPLC
purification. Yield: 19 % [MtHr: 672.2. nethyl

4- ((octanoylimno) (3-(3-(4-(N-(4-

sul f anoyl benzyl ) sul f anoyl ) phenyl ) ur ei do) phenyl ) net hyl ) pi per azi ne-1 - car boxyl

ate (73 4]bebrbinbk)ﬁer€ﬁs'mﬂiﬁ5} pu\asylptn(saxmﬂﬁo@srdmaﬁf.m%émy%ﬂmguml (18 and
using 4 of octanoyl chloride. The product was puri reparatijve
HPLC. ?hemde campgurd\was obtamgl fyllowmgmjpcealw(e(%mtbﬁgxﬂrhr%yrel@wgu'(fWYé)mn lige

sul fa I I I oxyl
e (7 o TR R
fron13chumﬁmh¢qi@1dehyde and using 1 eq of
4-(aniSQWE;B%})benzenesulfonanide as final am no reagent. The product was
purifi Peparative HPLC Yield: 1% (overall over 6 steps) [M+H : 646. 2.
WO 2010/086177PCT/EP2010/000546 Tabl e 1Exenpl ary conpounds of fornula (1)
of the[préHerd270nvention include, but not linited to the follow ngs: No .
Structure

1-((3-(3-(4-(4-bromophenylsulfonyl)phenyl)ureido)phenyl)(imino)methyl)piperidine-4-
carboxamide (16)

The title compound was obtained following procedure B2 with 4-(4-bromophenylsulfonyl)aniline
and using 1.14 equivalents of piperidine-4-carboxamide as secondary amine. The product
precipitated directly from the reaction mixture and was filtered, washed with cold diethylether

and dried.
Yield: 54%.

[M+H]": 584.0.

1-(4-(4-aminophenylsulfonyl)phenyl)-3-(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyl)urea (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 methanol for 30

minutes. The resulting suspension was added portionwise to a solution of 1-(3-((4-
hydroxypiperidin-1-yl)(imino)methyl)phenyl)-3-(4-(4-nitrophenylsulfonyl)phenyl)urea (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]": 494.1.
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Name LC/MS [Mr111 + 1 NHHH NN N*O(10 p dr-NH, 4-(3-(3-((4-butyl pi perazin-1
- yl)(imno)nethyl)phenyl)ureido )benzenesul fonam de 459.1 2 HO NH N40010
go e 1- NBXO 2410(B6173- ( ( 4- hydr oxypi peri di n-1- yl) (i m no) meCHEPRplemsHg ur ei do
) benzenesul f onam de 418.0 3 NHHH

'H NMR (DMSO-ds): 11.30 (s, 1H, NH); 11.22 (s, 1H, NH); 7.81 (m, 1H, Ar-H); 7.72-7.66 (m,
5H, Ar-H); 7.52-7.41 (m, 3H, Ar-H); 7.10-7.06 (m, 1H, Ar-H); 6.62-6.57 (m, 2H, Ar-H); 6.05 (s
broad, 2H, NH,); 3.87-3.76 (m, 1H, CH); 3.75-3.67 (m, 2H, NCH); water signal partially covers
a group of signals; 1.90-1.78 (broad, 2H, CH,); 1.58-1.44 (broad, 2H, CH>).

4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-methylbenzene
sulfonamide (18)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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)phenyl)ureido)-N-propylbenzene sulfonamide
(19)

The title compound was prepared from 3-(3-(4-(N-
propylsulfamoyl)phenyl)ureido)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-dg): 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, CHy); 1.58-1.44 (broad, 2H, CH,); 1.36-1.20 (m, 4H, 2CH); 0.84
(t, 3H, J=7.3 Hz, CH3); 0.72 (t, 3H, J=7.4 Hz, CH).

4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-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.
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I, NN HN NIFWOLW9 6 -NI-12 4-(3-(3-(i mno(piperazin-1-
yl ) met hyl ) phenyl ) ur ei do) benzen esul fonam de 403.0 4 NHHH NOO N If tat

141

Br brwouptwsyi7sul f onyl ) phenyl) - 3-(3-((4-butyl pi per @2irmEP2010/000546
yl') (i mi no) met hyl ) phenyl )urea 599.1 5 HONHHH NN Nio Is * 1101 Br

br omophenyl sul f onyl ) pheny1l) -
3-(34(4- hydroxypi peridin-1-y1) (i m no)net hyl) phenyQur ea

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

'H NMR (DMSO-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, 2CHy); 3.18 (t, 4H, J=6.3
Hz, 2CH,); water signal partially covers a group of signals; 1.68-1.56 (broad, 2H, CHy); 1.43-
1.31 (m, 2H, CH,); 0.95 (t, 3H, J=7.3 Hz, CHj;).

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

The title compound was prepared from 1-(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-dy): 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 partially
covers a group of signals; 1.60-1.42 (broad, 2H, CH,); 1.41-1.28 (m, 2H, CH,); 0.93 (t, 3H, J=7.2
Hz, CH3).

4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(7-chloroquinolin-4-
yl)benzenesulfonamide (22)

The  title  compound was prepared from  N-(7-chloroquinolin-4-yl)-4-(3-(3-
cyanophenyl)ureido)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.

'"H NMR (DMSO-ds): 9.78-9.59 (broad, 2H, 2NH); 8.38 (d, 1H, J=8.9 Hz, Quin-H); 8.26 (s, 1H,
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,
J=2.1 Hz, Quin-H); 7.62-7.46 (m, 4H, Ar-H); 7.33 (dd, 1H, J=8.9 Hz, 2.2 Hz, Quin-H); 7.13 (m,
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557.0 6 NHHH Noil N O N* ""(10 N2 -v 1-(3- (im no(norpholino)nethyl)phen
yl)-3-(4-(4- nitrophenyl sul fonyl)phenyl)urea 510.1 7 NHHH NN N 10* 0 110
NO2 1- ( 3-worrorai8pyrrr ol i di n-1- yl ) met hyl ) phenyl) - 3- (4- ( 4PCT/EP2010/000546

ni trophenyl sul f onyl ) phenyl )urea 494.0 WD 2010/ 086177PCT/ EP2010/ 000546 8

1H, Ar-H); 6.91 (d, 1H, J=6.1 Hz, Quin-H); water signal partially covers a group of signals; 1.46-
1.22 (m, 4H, 2CH,); 0.88 (t, 3H, J=7.2 Hz, CH,).

4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide (23)

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

Yield: 16.5%.
[M+H]": 614.2.

'H NMR (DMSO-d;): 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 (t, 2H,
J=7.2 Hz, CH;); 1.46-1.22 (2m, 4H, 2CH,); 0.88 (t, 3H, J=7.2 Hz, CH3).

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-cyanophenyl)ureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide following procedure C and using 1 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)
benzenesulfonamide (25)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide following procedure C and using 1 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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NHHH NOO NN OID ' * NO2
1- (3- (i mno(4-nethyl pi perazi nl-yl)net hyl)phenyl)-3-(4-(4-
ni t r ophenybxuidmseyt ) phenyl Jurea 523.1 9 NHHH NN 41. 1. . ‘PCHEpodiW00546 * NO2
1- (3- (i mno(thiazolidin-3- yl)nethyl)phenyl)-3-(4-(4-
ni t rophenyl sul f onyl ) phenyl )urea 512.1 10 NHHH IWN N HONi & * NO2
1- (3-((4-hydroxypi peridin-1 - yl)(imno)nethyl)phenyl)-3-(4- (4-
ni t rophenyl sul fonyl ) phenyl )urea 524.1 11
[M+H]": 559.1.

'H NMR (DMSO-ds): 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+NH3); 3.73 (broad, 4H,
2CHy); 3.54 (broad, 4H, 2CH,); water signal interferes with these two signals.

4-(3-(3-(imino(4-methylpiperazin-1-yl)methyl)phenyl)ureido)-N-(4-sulfamoylphenyl)
benzenesulfonamide (26)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylphenyl)benzenesulfonamide 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+H]": 572.1.

'H NMR (DMSO-ds): 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, CH3).

4-(3-(3-(imino(4-oxopiperidin-1-yl)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (27)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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: petrolether/DCM/MeOH 2:3:1 containing 2% of a 7 M
NH; solution in MeOH).

Yield: 3%.

[M+H]": 585.2.

'H NMR (DMS0-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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NHHH HON# NI, cr # ' * a 1-(4-(4- chlorophenyl sul fonyl)phenyl) -

3-(34(4- hydroxypi peridin-1- yl)(imno)nethyl)phenyl)urea 513.0 12 NHHH
N1100r, HEDNoiose7' 110r 1- (4-(4- bronophenyl sul f onyl) plremyprro108d@46! -

(hydr oxynet hyppi peri din-1- y1) (i m no)nethyl)phenyQurea 570.9 13 NHHH , 00 *I
N7’sNio * r 3-(3-(4-(4- bronophenyl sul fonyl ) phenyl)ur eido)-N, N-bis(2-

nmet hoxyet hyl ) benzi m dam de 589.1 14

4-(3-(3-((4-(2-hydroxyethyl)piperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (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-ds): 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); 4.47 (t, 1H, J=5.3 Hz, 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-(hydroxymethyl)piperidin-1-yl)(imino)methyl) phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (29)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-sulfamoylbenzyl)
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, 1H, J=6.2 Hz, NH);
7.83 (m, 1H, Ar-H); 7.79-7.41 (m, 11H, Ar-H); 7.28 (s broad, 2H, NH,); 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+CH3); 1.40-1.20 (broad, 2H, CH,).

N-ethyl-N-(2-hydroxyethyl)-3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenyl)ureido)
benzimidamide (30)
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NHHH Nio NN # ' * r 1-(4-(4- bronophenyl sul fonyl)phenyl)- 3-(3-

(i m no(thionorpholino)nethyl) phenyl)urea 559.0 15 NHHH N®¥ N o N .. Ir
' 1110r IwoOce(vsetzronophenyl sul f onyl ) phenyl) - 3-(3- (i m rafmpeoiolodasiser- 1-
527.0 WD 2010/ 086177PCT/ EP2010/ 000546  yl ) met hyl ) phenyl )urea 16 NHHH NN

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-sulfamoylbenzyl)
benzenesulfonamide (31)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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-dy): 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, NH,);
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, 2CH,).

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 C and using 1.1 equivalents of bis(2-
methoxyethyl)amine as secondary amine. The product was purified by preparative HPLC.

Yield: 11%.

[M+H]": 619.1.

'H NMR (DMSO-ds): 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, CH,); 3.82-3.48 (broad, 8H, 4CH,); water signal partially covers a group of signals.

1-(imino(3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)-
phenyl)ureido)phenyl)methyl)piperidine-4-carboxamide (33)
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o NH ' * Br 1-((3-(3-(4-(4- bronophenyl sul fonyl)phenyl)ur
ei do) phenyl ) (i m no) net hyl ) pi pe ri di ne-4-carboxam de 584.0 17 HN A O"NI: ir*
NH, HO 1-we@-20dyoservirnophenyl sul f onyl ) phenyl) - 3- ( 3- ((4- hpdrmpyqiopersieli n- 1-
yl') (i mi no) met hyl ) phenyl )urea 494.1 18 NHHH N\dO NI IN* .0 6" Ti"' '
4-(3-(3-((4-butyl pi perazin-1- yl)(im no)mnmethyl)phenyl)ureido
) - N- et hyl benzenesul fonam de 473.2 19 NHHH NN r Nto'toap 9 6' *N
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%.
[M+H]": 614.1.

'H NMR (DMSO-ds): 9.63 (broad, 1H, 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, NH,); 7.28 (broad, 2H, NH,); 7.21-
7.18 (m, 1H, Ar-H); 6.87 (broad, 1H, NH,); 4.04-4.02 (broad, 2H, CH,); water signal partially
covers a group of signals; 1.92-1.62 (broad, 4H, Ar-H).

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

The title compound was prepared from 4-(3-(3-cyanophenyljureido)-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, J=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, NH;); 7.25-7.21 (m, 1H, Ar-H); 4.03 (d, 2H, J=6.3 Hz, CH,); water signal -
partially covers a group of signals; 1.64-1.53 (broad, 2H, CH); 1.33 (m, 2H, CH,); 0.91 (t, 3H,
J=7.3 Hz, CH3).

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

The title compound was prepared from  4-(3-(3-cyanophenyl)ureido)-N-(2,3,6-
trifluorobenzyl)benzenesulfonamide following procedure C and using 3 equivalents of n-
butylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield (8%)
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4-(3-(3-((4-butyl pi perazin-1yl) (i mno)nethyl)phenyl)ureido

) - N- propyl benzenesul f onam de 501.3 20 NHHH ryto Nti Nto .9 60H OH

4- ( 3- ( 3- (Wod2burogbp7per azi n- 1- y1) (i mi no) met hyl ) phenyQur ecaappoiblodbsé s( 2-
hydr oxyet hyl ) benzenesu | fonam de 547.2 21 NHHH N N, ) 10"1f 10 .

1- (3-((4-butyl pi perazin-1 - yl)(imno)nethyl)phenyl)-3-(4-

(nor phol i nosul fonyl ) phenyl )ure a 529.2 22 NHHH NN N # 0 41 ,s'"'.

[M+H]": 603.2.

'H NMR (DMSO-d;): 11.00 (broad, 1H, NH); 10.97 (broad, 1H, NH); 8.03 (broad, 1H, NH);
7.83 (m, 1H, Ar-H); 7.74-7.63 (m, 5H, Ar-H); 7.51-7.33 (m, 2H, Ar-H); 7.13-7.00 (m, 2H, Ar-
H); 4.02 (broad, 2H, CH,); water signal partially covers a group of signals; 2.33 (m, 2H, CHy);
1.46-1.23 (m, 4H, 2CH,); 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-
cyanophenyl)ureido)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-ds): 11.28-11.14 (broad, 2H, 2NH); 8.52 (s broad, 1H, NH); 7.94-7.87 (broad,
1H, NH); 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, CH,); 1.46-1.23 (m, 4H, 2CH,); 0.88 (t, 3H, J=7.2 Hz, CH3).

4-(3-(3-((4-ethylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (37)

The  title  compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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-yl)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)

benzenesulfonamide (38)
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d NHO I 4-(3-(3-((4-butyl pi perazin-1- yl) (i mno)nethyl)phenyl)ureido
)-N-(7-chl oroqui nolin-4- yl)benzenesul fonam de 620.2 WO
2010/ 086 WoRCI/ w2010/ 000546 23 NHHH NN N N4O 11 10 O @OTArkb10/000546
4-(3-(3-((4-butyl pi perazin-1 - yl)(imno)nethyl)phenyl)ureido )-N(4-
sul f anoyl phenyl ) benzenesul fon am de 614.2 24 NHHHO % NH2 ,c1 NO* NN IS 110
0 4 solf OHnmethyl 4-(i mno(3-(3-(4-(N-(4- sul fanoyl phenyl) sul f anoyl ) phe
nyl ) ur ei do) phenyl ) net hyl ) pi per azi ne-|-carboxyl ate 616.0

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

sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of n-
propylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 30%.
[M+H]": 614.1.

'H NMR (DMSO-ds): 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, NH;); 7.25-7.21 (m, 1H,
Ar-H); 4.04 (d, 2H, J=6.3 Hz, CH;); water signal partially covers a group of signals; 1.70-1.58 (m
broad, 2H, CHy); 0.92 (t, 3H, J=7.4 Hz, CHa).

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-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 5 equivalents of I-
allylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 3%.

[M+H]": 612.1.

4-(2-(4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)ureido) phenylsulfonyl)
hydrazinyl)benzenesulfonamide (40)

The title compound was prepared from 4-(2-(4-(3-(3-cyanophenyl)ureido)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) phenylsulfonyl)isoindoline-
S-sulfonamide (41)
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25 NHHH Q N NN (si9 4 .46, NH2 H 4-(3-(3- (im no(norpholino)nethyl)phen
yl )urei do)-N-(4- sul fanoyl phenyl )benzenesul fon am de 559.1 26 NHH

% NH2  NNOoNbm/086137140 'b o H 4-(3-(3- (i m no(4- PCT/EP2010/000546
yl) met hyl ) phenyl ) urei do) - N- (4- sul fanoyl phenyl ) benzenesul fon am de 572.1 27
NHHHNNN* O* 6 -Hop,bY-2

The title compound was prepared from 2-(4-(3-(3-
cyanophenyl)ureido)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.

'H NMR (DMSO-dj): 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, NH,); 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, CH,); 1.45-1.22 (m, 4H, 2CH>); 0.88 (t,
3H, J=7.2 Hz, CH;).

4-(3-(3-((4-butylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(1-(4-
sulfamoylphenyl)ethyl) benzenesulfonamide (42)

The title compound was prepared from  4-(3-(3-cyanophenyl)ureido)-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%.

[M+H]": 642.2.

4-(3-(3-(imino(morpholino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (43)

The title 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.

Yield: 38%.
[M+H]": 573.1.

'H NMR (DMSO-dj): 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, 7H, Ar-H); 7.55-7.42 (m, 3H, Ar-
H); 7.28 (s broad, 2H, NH;); 7.28-7.18 (m, 3H, NH>+Ar-H); 4.03 (d, 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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NH O 4-(3-(3-(i mno(4-oxopiperidinl-yl)nethyl)phenyl)ureido)-N(4-

sul f anoyl benzyl ) benzenesul fon am de 585.2 28 "NHHH N N * |, Nio HONI 6 -H10
p d ' NH2W0-208/088t7¢ (4- (2- hydroxyet hyl ) pi perazi n- 1- PCT/EP2010/000546

yl') (i m no) met hyl ) phenyl )ureido )-N(4- sul fanoyl benzyl ) benzenesul fon am de
616.1 WO 2010/ 086177PCT/ EP2010/ 000546 29 NHHH NN HO ,- H10 O

4-(3-(3-(imino(1,1-dioxidothiomorpholine)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (44)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)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-yl)methyl) phenyl)ureido)-N-(4-
sulfamoylbenzyl) benzenesulfonamide (45)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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-ds): 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, 10H, 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)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (46)

The  title compound was prepared from 4-(3-(3-cyanophenyl)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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6 -NH2 4-(3-(3-((4- (hydroxynethyl)piperidin-1 -

yl') (i m no) met hyl ) phenyl )ureido )-N(4- sul fanoyl benzyl)benzenesul fon am de
601. 1 30 WoI2bitd/a8@N N*, , r i 6 -11* ,0 ,Y-NH 02 PCT/EP2010/000546

N- et hyl - N- (2- hydroxyet hyl )-3- (3-(4-(N-(4- sul fanoyl benzyl) sul f anoyl ) phe
nyl ) ur ei do) benzi m dam de 575.1 31 NH HH N N* NO9 *

'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 (t, 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 (t, 2H,
J=6.9 Hz; CH,); 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)phenyl)ureido) benzimidamide (47)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of NN
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-ds): 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, NH,); 7.25-7.21 (m,
1H, Ar-H); 4.04 (d, 2H, J=6.3 Hz, CH,); water signal partially covers a group of signals; 1.07 (m
broad, 6H, 2CH3).

4-(3-(3-((4-hydroxypiperidin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (48)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide 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, 2CH,).
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6 sHop,S 0, NH2 4-(3-(3- (imno(thionorpholino)nethyl)
phenyl ) urei do)-N-(4- sul fanoyl benzyl ) benzenesul fon am de 589.0 32 NH HH
0., ", wo.20100886571 . NNto c),,) " HHS ,0 ,s, 0,N-12 PCI/EP2010/000546
N N—bIS(2 met hoxyet hyl )-3-(3- (4-(N-(4- sulfanoyl benzyl) sul f anoyl ) phe

nyl ) ur ei do) benzi m dam de 619.1 33 NHHH N NN Ir NH26'QOIl,p

4-(3-(3-((3-(dimethylamino)pyrrolidin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl) benzenesulfonamide (49)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following 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-ds): 9.80-9.55 (broad, 3H, 3NH), 9.04 (broad, 1H, NH); 8.08 (t, 1H, 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, J=6.2 Hz, CH,); 3.84-3.54 (broad, 4H, 2CH); water
signal partially covers a group of signals; 2.84-2.70 (broad, 6H, 2CH3); 2.37-2.01 (broad, 2H,
CHy).

4-(3-(3-(imino(2-(pyrrolidin-1-ylmethyl)pyrrolidin-1-yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (50)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 2 equivalents of 1-
(pyrrolidin-2-ylmethyl)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)phenyl)methyl)
piperazine-1-carboxylate (51)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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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1HP-N 02 1-(imno(3-(3-(4-(N-(4- sul fanmoyl benzyl ) sul fanoyl) -
phenyl ) ur ei do) phenyl ) net hyl ) pi peri di ne-4-carboxam de 614.1 34 NH HH NN
Ni oi 0 9 HyO 200862 4- (3- (3-((4-butyl pi perazin-1 - PCT/EP2010/000546
yl') (i m no) net hyl ) phenyl )ureido )-N(4- sulfanmoyl benzyl)benzenesul fon am de
628.1 35 NH HH N N ON go 6 sH*l F
4-(3-(3-((4-butyl pi perazin-lyl) (i mno)nethyl)phenyl)ureido )-N(2, 3, 6-
603. 2
'H NMR (DMSO-dg): 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, 1H, J=6.4 Hz, NH); 7.89 (m, 1H, Ar-H); 7.76-7.41 (m, 10H, Ar-
H); 7.28 (s broad, 2H, NH,); 7.23-7.20 (m, 1H, Ar-H); 4.03 (d, 2H, J=6.3 Hz, CH;); 3.74 (m
broad, 2H, CH,); 3.63 (m broad, 2H, CH,); water signal partially covers a group of signals; 1.42
(s, 9H, 3CHs).

4-(3-(3-(imino(piperazin-1-yl)methyl)phenyl)ureido)-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 ml of 4 M HCl 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-dj): 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); 7.29 (s broad, 2H, NH,); 7.27-
7.23 (m, 1H, Ar-H); 4.04 (d, 2H, J=6.3 Hz, CH,); 3.95 (m broad, 2H, CH,); 3.58 (m broad, 2H,

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

4-(3-(3-(imino(4-methylpiperazin-1-yl)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (53)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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-d): 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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/ 086177PCT/ EP2010/ 000546 trifluorobenzyl)benzenesul fona m de

NHHHN NNe ,0 (6 40 N-benzyl-4-(3-(3-((4- butyl pi perazin-1-
yI)(|n1noWoeDhmBﬁahenyl)ureldo ) benzenesul f onam de 549. PC3/EPhiHolobbsHN
N(6iflir o' sHio,. "P -NH 02

4-(3-(3-(imino(4-isopropylpiperazin-1-yl)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (54)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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+H]": 614.2.

4-(3-(3-(imino(4-pentylpiperazin-1-yl)methyl)phenyl)ureido)-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 n-
pentylpiperazine as secondary amine. The product was purified by preparative HPLC.
Yield: 13%.

[M+H]": 642.1.

'H NMR (DMSO-dg): 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 (d,

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, CH3).

4-(3-(3-((4-heptylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (56)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 1.5 equivalents of n-
heptylpiperazine as secondary amine. The product was purified by preparative HPLC.

Yield: 10%.

[M+H]": 670.1.
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4-(3-(3-((4-ethyl piperazin-1 - yl)(imno)nethyl)phenyl)ureido )-N(4-
sul f anoyl benzyl ) benzenesul fon am de 600.1 38 NHHH Nio NN 40 O 6 -NH2 '
-11*2 4- (Wo(28todsmimo( 4- propyl pi perazi n-1- yl) net hyl) pheoylEpeseiodsie N- ( 4-
sul f anoyl benzyl ) benzenesul fon am de 614.1 39 NH HH NN Alt" N *tr , H* p 6
-NH2 4-(3-(3-((4-allylpiperazin-1 - yl)(imno)nmethyl)phenyl)ureido )-N(4-
sul f anoyl benzyl ) benzenesul fon am de 612.1
4-(3-(3-((4-acetylpiperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (57)
The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 1 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)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (58)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)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+H]": 628.0.

'H NMR (DMSO-dy): 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
(g, 2H, J=7.4 Hz, CHy); 1.00 (t, 3H, J=7.4 Hz, CHs).

4-(3-(3-(imino(4-pentanoylpiperazin-1-yl)methyl)phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (59)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide following procedure C and using 1 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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40 NHHH AN NN.H. N oics 0OSri N (100 OS NH2 4-(2-(4-(3-(3-((4-

but yl pi perazi n-1- yl) (i m no)nethyl)phenyl)ureido

) phenyl suwbaeowlgskyrdr azi nyl ) ben zenesul f onam de 629. 2 41 piirr2d¥oMN4d 0l or

0 -NH2 4* 6 2-(4-(3-(3-((4-butyl pi perazin-1 -

yl) (i m no) net hyl ) phenyl ) urei do ) phenyl sul f onypi soi ndol i ne-5- sul f onam de

640.2 WO 2010/ 086177PCT/ EP2010/ 000546 42 NHHH N* NN .'.At. 0. HIlr.O0
"H NMR (DMSO-dp): 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);
7.29 (broad, 2H, NH,); 7.23-7.19 (m, 1H, Ar-H); 4.03 (d, 2H, J=5.9 Hz, CH,); 3.69-3.52 (broad,
8H, 4H,); 2.33 (t, 2H, J=7.4 Hz, CH,); 1.49 (m, 2H, 7.4 Hz, CH,); 1.30 (m, 2H, 7.4 Hz, CH,);

0.88 (t, 3H, J=7.4 Hz, CH3).

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

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

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

'H NMR (DMSO-ds): 10.87 (s broad, 1H, NH); 10.81 (s broad, 1H, NH); 8.05 (t broad, 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, CHs); 3.63 (s, 3H, CH3); water signal covers a

group of signals.

ethyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate (61)
The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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: 8%.

[M+H]": 644.1.

'"H NMR (DMSO-dy): 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, NH,); 7.24-7.20 (m,
1H, Ar-H); 4.12-4.02 (m, 4H, CH,+OCHy); 3.82-3.40 (broad, 8H, 4CH,); 1.20 (t, 3H, J=7.1 Hz,
CHs).
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a: N-12 4-(3-(3-((4-butyl pi perazin-1 - yl)(imno)nethyl)phenyl)ureido

) - N-(1- (4-

sul f anoyl phenyl ) et hyl ) benzenes ul fonam de 642.2 43 NHHH NtioN if

I . te O woHCR/s6170. NH2 4-(3-(3- (i m no(norpholino)net ipgir)Erbenn/ooos4e

yl ) urei do)-N-(4- sul fanoyl benzyl ) benzenesul fon am de 573.1 44 NH HH o
H(1100 N 2 4-(3-(3-((1,1 - dioxidothi onorpholino)(imno)

nmet hyl ) phenyl ) ur ei do) - N- (4-

sul f anoyl benzyl ) benzenesul fon am de 621.1 45

propyl 4-(imino(3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)
piperazine-1-carboxylate (62)

The  title  compound was  prepared from  4-(3-(3-cyanophenyl)ureido)-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-dj): 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, CH,); 3.98 (t, 2H, J=6.6 Hz, OCH,), water
signal covers a group of signals; 1.59 (m, 2H, CH,); 0.89 (t, 3H, J=7.4 Hz, CHs).

4-(3-(3-((4-butyl-3-oxopiperazin-1-yl)(imino)methyl) phenyl)ureido)-N-(4-sulfamoylbenzyl)
benzenesulfonamide (63)

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-

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, 7H, 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, CH;); 3.68-3.44 (broad,
4H, 2CH,); 3.35 (t, 2H; J=7.2 Hz, CH2); water signal covers a group of signals; 1.54-1.21 (m,
4H, 2CH,); 0.90 (t, 3H; J=7.3 Hz, CH3).

N,N-dimethyl-3-(3-(4-(N-(4-sulfamoylbenzyl)sulfamoyl)phenyl)ureido)benzimidamide (64)
The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide 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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NH HH NN N N100* . 6" .il* .0 6*NH2 4-(3-(3-(imno(4-(pyridin-4-

yl met hyl ) pi perazin-1 - yl)nethyl)phenyl)ureido)-N(4-

sul f anoylvwenawgsbenzenesul f on am de 663.2 46 NH HH NN  [RCTGP5010/0bik44.00
4-(3-(3-(imno(pyrrolidin-1- yl)nmethyl)phenyl)ureido)-N(4-

sul f anoyl benzyl ) benzenesul fonam de 557.1 47 rNHHH ...."N,O0".iii Airs NN

[M+H]": 531.1.

'H NMR (DMSO-dj): 10.90 (s broad, 1H, INH); 10.85 (s broad, 1H, INH); 10.85 (s broad, 1H,
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, CH;); 3.11 (s broad, 6H, 2CHj3).

4-(3-(3-((4-(2-cyanoethyl)piperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl) benzenesulfonamide (65)

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-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+H]": 625.1.

4-(3-(3-((4-(cyclopropylmethyl)piperazin-1-yl)(imino)methyl)phenyl)ureido)-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-dp): 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,
NH,); 7.14-7.09 (m, 1H, Ar-H); 4.03 (broad, 2H, CH,); 3.57 (broad, 4H, 2CHy); 2.60 (broad, 4H,
2CH,); 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-((1,3-dioxolan-2-yl)methyl)piperazin-1-yl)(imino)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (67)

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-(1,3-
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Uuolv .. , 6',1t'0 NH2 6H2

N- (2- (di et hyl am no) et hyl ) - Nnet hy1-3-(3-(4- (N (4-

sul f anoylwenswgssiszf anoyl ) phe nyl ) urei do) benzi m dam de ®tGEP2648/0089461H NN

NOOOO ,0 HON 2 4-(3-(3-((4-hydroxypi peridin-1-

yl) (i m no) net hyl ) phenyl )ureido )-N-(4- 587.1 WO

2010/ 086177PCT/ EP2010/ 000546 sul f anoyl benzyl ) benzenesul fon am de
dioxolan-2-ylmethyl)piperazine as secondary amine. The product was purified by preparative
HPLC.

Yield: 43%.
[M+H]": 658.1.

"H NMR (DMSO-dj): 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 (t, 1H, J=4.4 Hz, CH); 4.02 (broad, 2H, CH;); 3.90-3.74 (m,
4H, 2CH,); 3.51 (broad, 4H, 2CH,); 2.65 (broad, 4H, 2CH,); 2.57 (d, 2H, J=4.4 Hz, CH;).

4-(3-(3-(imino(4-((tetrahydrofuran-2-yl)methyl)piperazin-1-yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide (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 |-
(tetrahydro-2-furylmethyl)piperazine as secondary amine. The product was purified by
preparative HPLC.

Yield: 48%.

[M+H]": 656.1.

'H NMR (DMSO-ds): 11.38 (s, 1H, 1NH); 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, CH); 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, 2CH;).

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

The title compound was prepared from 4-(3-(3-cyanophenyl)ureido)-N-(4-
sulfamoylbenzy!)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.
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49 NHHH %, ,NNisj. "40plV, 10.9 10 HO, NH2 4-(3-(3-((3-

(di met hyl am no) pyrrolidin-1- yl)(imno)nethyl)phenyl)ureido )-N-(4-

sul f anoylwenawlgsbenzenesul f on am de 600.2 50 CNNH HH N ipaThM2¢¥0t080540el . %

o' H110,0 S'. 6 NH2 4-(3-(3-(imno(2-(pyrrolidin-1- ylnethyl)pyrrolidin-1-
yl ) met hyl ) phenyCQur ei do) - N- (4- sul f anoyl benzyl ) benzenesul fon am de 640.2 51

'H NMR (DMSO-dj): 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, 2H,
NH,); 7.13-7.09 (m, 1H, Ar-H); 4.03 (broad, 2H, CHy); 3.55 (broad, 4H, 2CHy); 3.45 (t, 2H;
J=5.6 Hz, OCH,); 3.23 (s, 3H, CH3); 2.62-2.53 (broad+q, 6H, 3CH,).

5-((4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureide)phenylsulfonamido)methyl) thiophene-2-sulfonamide (70)
The title compound was prepared from 5-((4-(3-(3-cyanophenyl)ureido)
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-dy): 11.22 (s, 1H, INH); 11.17 (s broad, 1H, INH); 8.23 (broad, 1H, NH); 7.84
(m broad, 1H, Ar-H); 7.76-7.47 (m, 8H, NH»+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, CH,); 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 (t,
3H, J=7.2 Hz, CHj).

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

The title compound was prepared from 4-(3-(4-cyanophenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfonamide 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)phenyl)ureido)phenyl)methyl)piperazine-1-carboxylate (72)

100 mg of compound 60 were dissolved in 2 ml 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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NHHH >rOlrN N NN g di -NH 2 tert-butyl 4-(imno(3-(3-(4-(N(4-
sul f anoyl benzyl ) sul f anoyl ) phe nyQurei do) phenyl ) met hyl) pi per
azi ne- | - caohowydset7e 672.2 52 NH HH HNN N Ni 040 e 1, -11POTHP2@09005¢6, NH2
4-(3-(3-(imno(piperazin-1 - yl)methyl)phenyl)ureido)-N(4-
sul f anoyl benzyl ) benzenesul fon am de 572,1 53 NH HH NN Nio40 ,$) ' H,101 P
i -NH
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+H]": 756.3.

methyl 4-((hydroxyimino)(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phenyl)ureido)phenyl)methyl)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)

[M+H]": 646.2.
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02 4-(3-(3-(imno(4- nethylpiperazin-1- yl)nethyl)phenyl)ureido)-N(4-

sul f anoyl benzyl ) benzenesul fon am de 586.1 54 NHHH NN.. N(10 O H10lp 6 - NH2
4- (3- ( 3- (woiom{o8e177sopr opyl pi per azi n-1- yl) net hyl ) pheny @arapdapodosiél-
sulfanDyIbenzyl)benzenesulfon 614.2 WD 2010/ 086177PCT/ EP2010/ 000546

amde 55 NHHH NN ..----- e == NN LV P

Table 1 Exemplary compounds of formula (I) of the present invention include, but not

limited to the followings:

LC/MS
Structure Name [M+H]

No

NH - 4-(3-(3-((4-butylpiperazin-1-
N N
1 WN\)NJ\@( \'J O,,o yl)(imino)methyl)phenyl)ureido | 459.1
6§‘NH2 .

)benzenesulfonamide
4-(3-(3-((4-hydroxypiperidin-1-
2 J\@ [j yl)(imino)methyl)phenyl)ureido | 418.0

Ho’o ;NH .
2 )benzenesulfonamide

4-(3-(3-(imino(piperazin-1-
yl)methyl)phenyl)ureido)benzen | 403.0

3 Hm)ﬁr:r T:l

$ "NH, i
esulfonamide

1-(4-(4-

bromophenylsulfonyl)phenyl)-
NN a4 je¥ phenylsulforylp 599.1
@ 3-(3-((4-butylpiperazin-1-

Br

yl)(imino)methyl)phenyl)urea
M n 1-(4-(4-

] - OJ‘\@NHNQéP ;)r:n(c;ih:n;/lsulforlyl)zlfen:/l)- 557.0
o} -(3-((4-hydroxypiperidin-1-
\©Br yD)(imino)methyl)phenyl)urea
1-(3-

H
N Ny N imino(morpholino)methy|)phen
¢ ST Oy (imino(morpholino)methylphen |

G y1)-3-(4-(4-

nitrophenylsulfonyl)phenyl)urea
NH — n oy 1-(3-(imino(pyrrolidin-1-

N NN
7 C’J\@r ¥ Q}é’ yl)methyl)phenyl)-3-(4-(4- 494.0

nitrophenylsulfonyl)phenyl)urea
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6 sts1H2 4-(3-(3-(imno(4- pentyl pi perazin-1 -

yl ) met hyl ) phenyl ) ur ei do) - N-(4 sulfannylbenzyl)benzenesulfon am de 642.1 56
NHHH NN rwetbioMdsér77. . .. ..., . -....... ..,»N...)1.0l Pcht/Efieleo&mc N-12

4- (3-(3((4-heptyl pi perazin- 1 - yI)(|n1no)nethyl)phenyl)ureldo ) -

sul f anoyl benzyl ) benzenesul fon am de 670.1 57 NH HH NN HOO p P"NH 02

4-(3-(3-((4-acetyl piperazin-1 - yl)(imno)nethyl)phenyl)ureido )-N(4-
sul f anoyl benzyl ) benzenesul f on am de

SACE A
0
\) o ,,S'
L
NO;

1-(3-(imino(4-methylpiperazin-
1-yDmethyl)phenyl)-3-(4-(4-
nitrophenylsulfonyl)phenyl)urea

523.1

NH H H
OOy
s o &
AC
NO,

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

512.1

10

1-(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyl)-3-(4-
(4
nitrophenylsulfonyl)phenyl)urea

524.1

11

1-(4-(4-
chlorophenylsulfonyl)phenyl)-
3-(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyl)urea

513.0

12

1-(4-(4-
bromophenylsulfonyl)phenyl)-
3-(3((-
(hydroxymethyl)piperidin-1-
yl)(imino)methyl)phenyl)urea

570.9

13

3-(3-(4-(4-
bromophenylsulfonyl)phenyl)ur
eido)-N,N-bis(2-

methoxyethyl)benzimidamide

589.1

14

1-(4-(4-
bromophenylsulfonyl)phenyl)-
3-(3-
(imino(thiomorpholino)methyt)
phenyl)urea

559.0

15

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

527.0
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614.1 58 NH HH NN Noil10 9 o' - H* ,0 6P-NH2 4-(3-(3-(imno(4-

pr opi onyl pi perazin-1 - yl)nethyl)phenyl)ureido)-N(4-

sul f anoylvwenswgsbenzenesul fon am de 628.0 NH N o HH NNpeirgipbo100bisi®1l p

| SNH2 4-(3-(3-(imno(4- pentanoyl pi perazin-1-

yl ) met hyl ) phenyl ) urei do) - N- (4- sul f anoyl benzyl ) benzenesul fon am de 656.0 60

NH HH - )rNN* NN ..,

0110 OHio ,0

yl)methyl)phenyl)urea

16

-((3-G-(3--
bromophenylsulfonyl)phenyljur
eido)phenyl)(imino)methyl)pipe

ridine-4-carboxamide

584.0

17

1-(4-(4-
aminophenylsulfonyl)phenyl)-3-
(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyl)urea

494.1

18

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

)-N-methylbenzenesulfonamide

473.2

19

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

)-N-propylbenzenesulfonamide

501.3

20

4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N,N-bis(2-
hydroxyethyl)benzenesulfonami
de

547.2

21

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

a

529.2

22

N Cl

4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(7-chloroquinolin-4-

yl)benzenesulfonamide

620.2
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(:),P ' NH2 nethyl 4-(imno(3-(3-(4-(N-(4-

nyl ) ur ei do) phenyl ) net hyl ) pi per azi ne-1-carboxylate 630.1
2010/ 0861IWORCIVMEFPZO10/ 000546 61 NHHH (-Nift N * ON) N 06 PHrEP2@vioyis4e
4-(imno(3-(3-(4-(N-(4- sul fanoyl benzyl)sul fanmoyl ) phe
nyl ) ur ei do) phenyl ) net hyl ) pi per azi ne-I|-carboxylate 644.1 62 NHHH Ni o NN

AG N A(3"ir"lV, odl* 'P sNH 02 propyl

4- (i m no(3- (3- (4- (N-(4-

sul f anoyl benzyl ) sul f anoyl ) phe nyl ) urei do) phenyl ) et hyl ) pi per

sul f anoyl benzyl ) sul f anoyl ) phe
WO

azi nefT-clarboxylate 658.1 63

23

V\,N\/k@ @ ,@’NHz

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

amide

614.2

24

methyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylphenyl)sulfamoyl)phe
nyl)ureido)phenyl)methyl)piper

azine-1-carboxylate

616.0

25

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

amide

559.1

26

H 0,
'/\NJUNWN X NHe
LT Cle O

4-(3-(3-(imino(4-
methylpiperazin-1-
yDmethyl)phenyl)ureido)-N-(4-
sulfamoylphenyl)benzenesulfon

amide

572.1

27

4-(3-(3-(imino(4-oxopiperidin-
1-yl)methyl)phenyl)ureido)-N-
(@-
sulfamoylbenzyl)benzenesulfon

amide

585.2

28

Fon

4-G-G-((4-C-
hydroxyethyl)piperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

616.1
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NHHH NN NNi o0, O, " " Help ,s,_ d NH2 4-(3-(3-((4-butyl -3oxopi perazin-1 -

yl') (i m no) met hyl ) phenyl )ureido )-N(4- sul fanoyl benzyl)benzenesul fon am de
642. 1 64 WoHblosbIN70io lao ,P-1. HO , S ' d 'NH N, N-di ne®PhyEP3e1080(46 ( N- ( 4-
sul f anoyl benzyl ) sul f anoyl ) phe nyl ) urei do) benzi m dam de 531.1 65 NHHH N(40

NN

29

4-G-G-((-
(hydroxymethyl)piperidin-1-
yD)(imino)methyl)phenyl)ureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

601.1

30

N-ethyl-N-(2-hydroxyethyl)-3-
(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phe

nyhureido)benzimidamide

575.1

31

4-(3-(3-
(imino(thiomorpholino)methyl)
phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

589.0

32

N,N-bis(2-methoxyethyl)-3-(3-
(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phe

nyl)ureido)benzimidamide

619.1

33

1-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)-
phenyl)ureido)phenyl)methyl)pi

peridine-4-carboxamide

614.1

34

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

amide

628.1

35

4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(2,3,6-

603.2
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NO40 P ,s. NO' ri000 , -NH,,

4-(3-(3-((4-(2-cyanoet hyl ) pi perazin-1lyl) (i mno)nethyl)phenyl)ureido )-N-(4-
sul f anoylwenawlgsbenzenesul f on am de 625.1 66 NHHH NN N1@COEPYW1B/00IsSHE | | p NH2
4-(3-(3-((4-

(cycl opr opyl met hyl ) pi perazi nl- yl) (i m no)nethyl)phenyl)ureido
WO

)-N-(4- sul fanoyl benzyl ) benzenesul fon am de 626.1
2010/ 086177PCT/ EP2010/ 000546 67

trifluorobenzyl)benzenesulfona

mide

36

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

)benzenesulfonamide

549.2

37

4-(3-(3-((4-ethylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

600.1

38

4-(3-(3-(imino(4-
propylpiperazin-1-
yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

614.1

39

4-(3-(3-((4-allylpiperazin-1-
yD)(imino)methyl)phenyl)ureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

612.1

40

4-2-(4-G-G-(4
butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)phenylsulfonyl)hydrazinyl)ben

zenesulfonamide

629.2

41

2-(4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)phenylsulfonyl)isoindoline-5-

sulfonamide

640.2
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NHHH NN CONi | 40 i

#9OIIIN1S1111

al

r4 o

" NH2

4-(3-(3-((4-((1, 3-di oxol an-2- yl)nethyl) pi perazin-1 -

yl) (i m noyoebiwisspphenyl )urei do )-N-(4- sul fanoyl benzyl ) pemzmro@sobisasn am de
, N.

658.1 68 NHHH NN, a., N J1io0,ft

T

o d NH2 4-(3-(3-(im no(4-

((tetrahydrofuran-2- yl)methyl)piperazin-1- yOret hyl)phenyCQurei do)-N-(4-
sul f anoyl benzyl ) benzenesul fon am de 656.1 69 NHHH NN 01\ 1Ni 00,6 9

42

NH H H
NN
N
SUSACA AT

& NH,

4-(3-(3-((4-butylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(1-(4-
sulfamoylphenyl)ethyl)benzenes

642.2

ulfonamide

43

4-(3-(3-

(imino(morpholino)methyl)phen
yl)ureido)-N-(4- 573.1
sulfamoylbenzyl)benzenesulfon

amide

H H
NN
OE,S(:)NJJ\@ H @'9
44 (®) l§'

4-(3-(3-((1,1-

dioxidothiomorpholino)(imino)
methyl)phenyl)ureido)-N-(4- 621.1
sulfamoylbenzyl)benzenesulfon

amide

45

| 4-(3-(3-(imino(4-(pyridin-4-

ylmethyl)piperazin-1-
yD)methyl)phenyl)ureido)-N-(4- 663.2
sulfamoylbenzyl)benzenesulfon

amide

46

4-(3-(3-(imino(pyrrolidin-1-
yD)methyl)phenyl)ureido)-N-(4-

sulfamoylbenzyl)benzenesulfon

557.1

amide

47

N-(2-(diethylamino)ethyl)-N-
methyl-3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phe

616.2

nyl)ureido)benzimidamide

48

4-(3-(3-((4-hydroxypiperidin-1-
yl)(imino)methyl)phenyl)ureido | 587.1

)-N-(4-
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,S.. d hid4d p 0, NH2 4-(3-(3-(imno(4-(2- methoxyethyl) pi perazin- 1-

yl ) met hyl ) phenyQur ei do) - N- (4- sul f anoyl benzyl ) benzenesul fon am de 630.1 70
NHHH NN N&OLR0dMmss170 6 '[ 1i-0--9g-NF12 6 5-((4-(3-(3-((4routpprb@iopersagi nl -

yl) (i mi no) met hyl ) phenyl ) urei do ) phenyl sul f onam do) net hyl )t hi o

phene-2-sul fonam de 634.1 71 HF i Niii N,for N,e, * 4) NHHip,0 c5P'N
H2 4-(3-(4-((4-butylpiperazin-1 - yl)(imno)nethyl)phenyl)ureido

sulfamoylbenzyl)benzenesulfon

amide

49

4-3-G-(G-
(dimethylamino)pyrrolidin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

600.2

50

4-(3-(3-(imino(2-(pyrrolidin-1-
ylmethyl)pyrrolidin-1-

yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

640.2

51

tert-butyl 4-(imino(3-(3-(4-(N-
(4-
sulfamoylbenzyl)sulfamoyl)phe
nyl)ureido)phenyl)methyl)piper

azine-1-carboxylate

672.2

52

4-(3-(3-(imino(piperazin-1-
yD)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

572,1

S3

4-(3-(3-(imino(4-
methylpiperazin-1-
yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

586.1

54

4-(3-(3-(imino(4-
isopropylpiperazin-1-
yl)methyl)phenyl)ureido)-N-(4-

sulfamoylbenzyl)benzenesulfon

614.2




sul f anoyl benzyl ) benzenesul fon am de 628.1 72 0 -ANHH , 0 NO *10 43 )1, d

-NH2 net hyl

4-((acetylimno) (3-(3-(4-

nyl ) ur ei cwppheavgb)ret hyl ) pi per 672. 2.

azi ne-| - carboxyl ate

sul fanoyl benzyl ) sul f anoyl ) phe

WO 2010/ 086177 PCPLERPRMO/NNGIGA6
73 OINHH (1)1s* Y * 0 NO

amide

55

4-(3-(3-(imino(4-
pentylpiperazin-1-
yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

56

4-(3-(3-((4-heptylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

57

4-(3-(3-((4-acetylpiperazin-1-
yl)(imino)methyl)phenyl)ureido
)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

58

4-(3-(3-(imino(4-
propionylpiperazin-1-
yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

59

4-(3-(3-(imino(4-
pentanoylpiperazin-1-
yl)methyl)phenyl)ureido)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

60

methyl 4-(imino(3-(3-(4-(N-(4-
sulfamoylbenzyl)sulfamoyl)phe
nyl)ureido)phenyl)methyl)piper

azine-1-carboxylate

642.1

670.1

614.1

628.0

656.0

630.1




HO11p e -NN2 net hyl

4-((octanoylimno) (3-(3- (4-(N-(4-

sul fanoyl benzyl ) sul f anoyl ) phe nyl ) ur ei do) phenyl ) net hyl ) pi per
azi ne- 1- omohowyisat7e 756.3 74 HH olyi o NyN L, N11W, N'OHpCsRPp20d0loossas hyl

4- ( (hydr oxyi m no) (4- ( 3-
nyl ) ur ei do) phenyl ) net hyl ) pi per azi ne-|-carboxyl ate 646.2 WO :

2010/ 086177PCT/ EP2010/ 000546 In vitro assays Antiplasnodial activ
agai nst Dd2 strain of Plasnodiumfalciparum For the determ nation of the

(4-(N-(4- sul fanoyl benzyl) sul f anoyl ) phe

ity

anti plfasnpdial activity of the compounds deskyuheHind ¢4-CNLE4.-
nmul titesistant Dd2 Htraiin nof Pl asmodi um f al le}”am wapjs]mﬁsed The
i ncor poration of {[B-ZJ1 T hgnt hi ne i nt 0 wHempuberzyDpel fampyiehe ac&ﬁ vas
measu The” ﬁ]’asm)dl a were i ed ??d?e? 8*34 ;’ﬁ )a[cb .
eryth ocyte haematocrit of 2.5%i e,;,Hpre ce o ere oncentrati ons
of the coppounds in a final volume of 200 |'aine- lTbn&bamdhtelm errpl oyed was RPM
1640 which-contalned-10%ofheat-treated} A A
gentamycih. In the i cub,athons the concentﬂrﬁmilér( (fi[ﬁe(' Gﬁf)‘gunds variled
from®.001 to 1OQ/I\ each bats@:ﬁa&@ﬂb&ﬁzﬁ«ﬁ%ﬁ@hrﬂuﬂ heQ i1 of
[ 8- 311 Js‘fhypmﬁﬁﬁ‘l‘ i ncubated for a further h.| H3&.1cel | s
were {iltered off, vvashed and d i n ROupsidgphesyDmethyatreon f1 ui d.
The radi opctive hypoxant hi ne absor be I"Llezlntaa1 @asrb(g)g,? {as then quantifijed
using|a scintillation counter. The resul ts| were pres efed graphiclally and
the 150 Value was determ ned using a fittlifig- @qm%u%:& The val ueg 1 C50, |the
“inhibitipn constant', ijndicates the valug in 1.tM1/1 at which 50%
parasite grovvtOIa'/h Wx@i q?k@irs (R E. Des‘]XQPHPF'ﬁgm st al ., Antinicrobiaql.
Agent | Chept hein 1 $ 1979; J. %1m?n?é{hylﬁ;he§§l)ureldo .
Exp. Pare3s toI 55, pp. 138- 146 %mén le 2, the antimal arila 6d2tli ity
was defined as foll owing: A 1| )48 | C50 val ue betwfeen 0.99
p.Mand 0{21 p.M C 1C50 val ue bet weeh | C50
valuei{< 002 p.M Table 2In vitro antipl as%%éﬁﬁq%@%ﬁ\y%b@@ze%s{t{!fof snmodi a
activity Conmpound amide
NH "y H .
\TJ\@NWNCL . N,N-dimethyl-3-(3-(4-(N-(4-
64 © O,Si sulfamoylbenzyl)sulfamoyl)phe | 531.1
0 ) o
S NH, nyl)ureido)benzimidamide
4-(3-(-((4-2-
NH H H thvDoi ol
" NTN O\ ] cyar‘loc? yl)piperazin |
65 N///\/N o IIS’QN yl)(imino)methyl)phenyl)ureido 6251
0 H/\©\s'?NH }N-(4- |
7 "NH;
© sulfamoylbenzyl)benzenesulfon
amide
4-(3-(3-((-
(cyclopropylmethyl)piperazin-
NH H H .
(\N)k@N\n,N . -
66 AN ° Os yl)(imino)methyl)phenyl)ureido | 626.1

)-N-(4-
sulfamoylbenzyl)benzenesulfon

amide

-72 -



Al 2, 3,
27, 29,
14, 15,
69, 70,

8, 9, 12, 13, 17,

18, 19, 20, 21, 22, 24, 25, 26, 40;
30, 31, 32, 35, 36, 42, 45, 51, 53, 64, 65;

)

B 4, 23,
c5, 6, 7, 10, 11,

Moo 28By088137 37, 41, 43, 44, 46, 47, 50, 52, 54, po®/EP2010/0b66346 67, 68,
71; 48, 49, D 34, 38, 39, 55, 58, 60, 61, 62, 63, 66;

2010/ 086177PCT/ EP2010/ 000546 Sol ubility and sol ubility-range determ nation
in 50 mM phosphate buffer at different pH The conpounds were dissolved in

DMSO at a concentration of 20 ng/m .

These stock sol utions were further

di | ut €d 1\; T with DVSO (50 I.11 solution + 5Q(3L%L((Dmg)dlbmo[§ﬁ.‘gzen St eps.
Subsequently, these solutions were dil uted DMSO- st oclkf + 495 ([ 11
50 nM phoisphat e bu Her)Hl m al | four pH buf f}'é)rnzeﬂ(}flli%lifé%%"i‘\}el y: pHl= 4; pH =
6; pH|= 7| 40 pht™y N1\q:§~g'nafinal g@ﬁ%&%w i fio % in the
buf f el g7 T?;e%e did utie#nsOwe fagQrausly m tr W%e)q&eﬂ nt ¢596- wel |
readi g pl ate. The plates were |©d i{p-M-($haker (600 rpn) at| 23C for
24 hours.| After that, the contents O /,St,hu; L(J g*) h}? a pi pette
and opticpl density (OD) was recorded’at vaV f‘r@ﬂ% erggﬁes?‘l 600 nm |650
nm angd 700 nmin the Tecan Sunrise plate rleagdgs. The cut-off OD sjum for [an
undi ssol vied concentration of a caonpound was defined as follows: Qut off [OD
sum =|mean blank OD + 0.050 OD. For the detetn3ramineft-of the solubility
range) the follow pg rulnenvvas appl i ed: ((tetrahydrofuran-2-
Q I/\N)K@F big Dmethyl)piperazin-1-
o | A o O\"SI?N yhmethyDpip _ 656.1
O H ép yl)methyl)phenyl)ureido)-N-(4-
& M2 | sulfamoylbenzyl)benzenesulfon
amide
NH HoH 4-(3-(3-(imino(4-(2-
{ \)N NENO\ o methoxyethyl)piperazin-1-
NAT N I
69 © o”s u/\Q o yl)methyl)phenyl)ureido)-N-(4- 630.1
d’s ‘NH; | sulfamoylbenzyl)benzenesuifon
amide
5-((4-(3-(3-((4-butylpiperazin-
NH n H 1-
N
70 \/\/"(\))U \g \©\S:9 s yl)(imino)methyl)phenyl)ureido | 634.1

7N -

SH Wy )phenylsulfonamido)methyl)thio
phene-2-sulfonamide
4-(3-(4-((4-butylpiperazin-1-

A~ H\n,ﬂ . yl)(imino)methyl)phenyl)ureido
71 K’“Y© © ©L,$1N )-N-(4- 628.1
NH O H i)
A sulfamoylbenzyl)benzenesulfon
amide
o methyl 4-((acetylimino)(3-(3-(4-
)LlN - N ‘
NN -(4-
| o O)\Cr Ty 672.2.
TCI)’ 4 u’\g o sulfamoylbenzyl)sulfamoyl)phe
éé “NH, nylureido)phenyl)methyl)piper
pheny P
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OD > cut off=> conpound not dissolved at this concentration OD < cut-off=>
conpound di ssol ved at this concentration For the determ nation of the
sol ubi | i two 2810kds617at i on curve (QOD/ concentration) was preparepdo@nohsihe
concentrations were determ ned based on the neasured OD of the m xture

supernatant after centrifugation.
Det er mi nati on of
These experinents were performed at N kem Research (Via Zanbel etti
&k the Tind

(table 3).
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34 pH 4 = 960 pg/nl pH 6 = 960 pg/nml pH 7.4 = 750 ug,/nl pH 9 = 540 ug/ m
medi um 37 nmedium 38 pH 4 = > 200 ug/nml pH 6 = > 200 pg/m pH 7.4 => 200
pg/ ml pHWo20m/08007ug/ nl medi um 41  nedi um 43 nedi um  YOT/EP2010/000546

2010/ 086177PCT/ EP2010/ 000546 44 pH 4 = > 200 jig/ml pH 6 = > 200 jig/nl pH
7.4 => 200 jig/mL pH9 = > 200 jig/m 52 pH4 = > 200 jig/m pH6 = > 200
jig/ml pH 7.4 => 200 jig/nl pH9 = > 200 jig/nl

In vitro assays

Antiplasmodial activity against Dd2 strain of Plasmodium falciparum

For the determination of the antiplasmodial activity of the compounds described above, the
multiresistant Dd2 strain of Plasmodium falciparum was used. The incorporation of
[8-*H]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 pl. The medium employed was RPMI
1640 which contained 10% of heat-treated human serum and 3 mg/l of gentamycin. In the
incubations, the concentrations of the compounds varied from 0.001 to 100 pM. After 48 h, each
batch was treated with 50 pl of [8-’H]hypoxanthine (1 mCi/ml) and incubated for a further 18 h.
The cells were filtered off, washed and suspended in 20 pl of scintillation fluid. The radioactive
hypoxanthine absorbed by the parasites was then quantified using a scintillation counter. The
results were presented graphically and the ICsy value was determined using a fitting function. The
value ICsq, the ‘inhibition constant’, indicates the value in puMol/l at which 50% parasite growth
inhibition occurs (R.E. Desjardins, et al., Antimicrobiol. Agent Chemother. 16, pp. 710-718,
1979; J. D. Chulay, et al., Exp.Parasitol. 55, pp. 138-146, 1983). In table 2, the antimalaria
activity was defined as following: A: ICso value > 1 pM; B: ICsq value between 0.99 pM and
0.21 pM; C: ICs value between 0.20 uM and 0.02 pM; D: ICsp value < 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;
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low 53 low 54 nedium58 pH 4 = > 200 jig/nml pH 6 = > 200 jig/nl pH 7.4 =>
200 jig/ml pH 9 = > 200 jig/ml low 60 pH 4 = 1480 jig/ml pH 6 = 1286 jig/ml
pH 7.4 = WO30j0g6yL pH 9 = 456 jig/ m nedium 63 nedi umPE4/EPR@W06EB46 medi um

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 pl 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; 600 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 vitro clearance using human liver 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 phosphate 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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66 nedium 69 nmedium 70 nmedium WO 2010/ 086177PCT/ EP2010/ 000546 C ai ns
1. A conpound of the formula (1) or a physiologically acceptable salt or
deri vat i weotzhsrosef77 RLR2 Ra- NO15 1R3 11 11\ 4 0 R f or nulPaT(HPROIRADES46
hydr ogen, al kyl, al koxy, hydroxyl, hydroxyal kyl, al koxyal kyl, -OCOR
C(0O)R, CONHR or -CO2R ;

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 in vitro metabolic stability
No. Solubility or solubility range In vitro metabolism as determined from Cli
1 low
23 low

pH 4 =960 pg/ml

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

pH 9 = 540 pg/ml

37 medium

pH 4 => 200 pg/ml

H6=>200 ug/ml
38 P He medium
pH 7.4 =>200 pg/ml

pH 9 => 200 pg/ml

41 medium

43 medium
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al kyl, arylalkyl or a partially or entirely unsaturated or saturated cyclic
group selected fromthe group consisting of cycloal kyl, aryl, arylal kyl,
het er ocycwpl2o1omsbtyar yl al kyl and heteroaryl which is optipomaireyrosodzsé i t ut ed
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-menbered saturated or partially unsaturated or entirely unsaturated

het erocyclic ring consisting of cycloal kyl, aryl, heterocyclyl,

het er ocycl oaryl and heteroaryl which optionally has 0, 1, 2 or 3
substituents R' 2. A conpound according to claim11, wherein Rais hydrogen,
al kyl , G#®xy, hydroxyl, hydroxyal kyl, al koxyal kyl, -OCOR , -C(0)R

-CONHR or -CO2R ; Rb and Rc independently are al kyl, al koxy, hydroxyl,
hydr oxyal kyl , al koxyal kyl , am noal kyl , alkylanlnoalkyl hanaIkyI

cycl oallkyl , Aamymoamﬁoﬁ@pémnaﬂqﬂ) heterocyclyl or - R |ndependently

TRR 500 il oy KD RlgEi G eprgbe ot or dﬁ%”&%@ ?ﬁO&ySOZNEffé al kyl

-NR'-CO al kyl, -CN, alkyl, cyeﬁoalkyIRzanlno api noal kyl, al kyl ami no,

al koxy, -0OH, -SH, al RN i ydr gxyal (%yqﬁoxyalkylanlno hal ogen,

hal oal kyl , hal oal koxy, a . al odf yl, ha+dhfylalkyl aryl al kyl ,
heterocyclyl or het erppanyl R gyA rglthydrogen (CHZ)MQ, -02R
-CON(R ) 2, 02N(Re) 2, - H\NR -HCO hal oal kyl, - Nﬁ 02-ha|oa|ky|,

-NR - S02- aIkyI &hﬁﬁﬁ S02-aryl, - NR -S02- heteroaryl §8 ? -S02-aryl,

- S02- het er oR? yI is- NiRirogen, alalkyl,, alkohR h@oayly| hydrcbdﬁ’!a}l@o la%eyadlaylyl-QCOR’,

-NR -CONR)2, - ,,a¢§ ,ani , gnide, cycl oal kyl , am noal kyl ,

al kyl ami no, al kok{OIRg € r’oxyl -SH, al kylthio, hydroxyal kyl,

hydr oxyal kyRArgnaoR® halh@l%aemnalaeal Ay, dﬂ&ixgalﬂs@myl ahydrox 12l doxykyl,

het eroaryl ; where chem cally app roErlate fwo R' faken together can forma

group =0: wher ei #miroallyloygikylamingalkylef haleakulovuclaallly e ad| detesepryl,

i ndependently fr hepprR and R2 independently represents hydrogen,

(CH2) R , - 02R %rg%c\tl ‘%E@- , -S®N(R )2, -NR -CO hal oal kyl, NO2,

-NR - 802 haboalkyl NR - S02-al kyl, -NR -S02-aryl, -NR -S02-heteroaryl,

- S02- al kyl , heterpary

07 AL e R Ao SRR AT L% g e R S s ot Y by
am noal kyl, al ky&:aéﬂtn@ly ﬂsk@}@(ed hy@fdawic, rmgﬁlsleleah&wrdnhltﬂe ghmr eonyliky of
hydroxyalkylanlno hal ogen, hal oal kyl, hal oal koxy,

2010/ 086177PCT/ Epﬁb)fbwd)@%'albetsww%{?%éw 5d h%@f‘@r%‘a‘f’@lFbxﬁEF%fMHYﬂ?aS §r b Hre
32 401155 o5 SuBELgRYRS0ESOLAASCHBBIAR OGRS o 5 1
o érouf) =O,; this ,hetero,cyclic group is preferably selected from the group consisting
of  piperidinyl, piprazinyl, morpholinyl,  pyrrolidinyl, thiazolidinyl,
thiomorpholinyl, piperidin-4-one-1-yl, S,S-dioxo-thio-morpholinyl,
piperazin-3-one-1-yl, or azepanyl
R’ independently represents hydrogen, -CO,R*’, -CONHR’’, -CR’O, -SO;N(R*)a,
-SO;NHR”’, -NR’’-CO-haloalkyl, -NO,, -NR’’-SO,-haloalkyl, -NR’;-SOZ-alkyl,
-SO;-alkyl, -NR’’-CO-alkyl, -CN, alkyl, cycloalkyl, amino, aminoalkyl,
alkylamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino,
halogen, haloalkyl, haloalkoxy, aryl, haloaryl, haloarylalkyl, arylalkyl,
heterocyclyl or heteroaryl;
R” independently represents hydrogen, -(CH;),R’, -CO;R’, -CON(R’),, -CR’O, -
SO:N(R’),, -NR’-CO-haloalkyl, -NO;, -NR’-SO;-haloalkyl, -NR’-SO,-alkyl, -
NR’-S0,-aryl, -NR’-SO;-heteroaryl, -SO;-alkyl, -SO,-aryl, -SO,-heteroaryl, -NR’-
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R3 forms together with R4 an unsaturated or saturated cyclic group selected
fromthe group consisting of cycloal kyl, aryl, heterocyclyl and heteroaryl
whi ch optworaidogsétvas 0, 1, 2 or 3 substituents R', and woemprewoiobos¥s i s part
of a double bond, R5 is absent; R5is H, OH, halogen, CI-Cl-alkyl; or
wherein if Xis N, then R3is hydrogen, alkyl, alkoxy, hydroxyl,

hydr oxyal kyl , al koxyal kyl, or -CO2R ; R4is hydrogen, hydroxyal kyl,

hal oal kyl , am noal kyl, al koxy, cyanoal kyl, am no, alkyl, arylalkyl or a
partially or entCoelllylunsa«T@daed, oNlE&t@uhaﬁe&ﬁrﬂyc-Nm CONEP s el-€DY, eak§ly om

h
hal oar y1 8l Kyl - arRGaRGnSy gl b R aoalati DPLaT poselbets ¢ e Senl: PR s
defined herein; @f YREEHKS hydroxSa g'N  hyd R alRY Bidd) THako e R IR BB Ky 1 Vh 1 Balk¥kya 3-

4-, 5-, 6- or 7-menbered saturated or partially unsaturated or enti rely
unsat urat ed het earmbymlallsyqurrigtmxls whererhemically ppRIDREAtS, taioyR’” taken dagsthge| v |

het erocycl oaryl an Orhn?gq&ar é(;ln lf%ﬁ-éu%ggl'e 2% J%ﬁﬁv\(ﬁabojve ag?_?g{ag%ﬁ dlected

substituents R hd &ccordi ng erein rogen,

al kyl, al koxy, hiyidépmﬁyémlyffydﬁeafqhadtqul al koxyal kyl , - : C(O)R'
-CONHR  or -

sat ur at ed, Baraflﬁiaﬁ I {;3 gsrﬂfya eg%fgg'gt l\gﬂl"?gegic&&dg?ggtw%zgﬁ %‘S%’F‘géym@g?ﬂgd

sel ected from thg Coml’fé@mgl lkyCy d@al kNﬂL-S@ Yhloalk§t, eneySH LAkl |
and heteroaryl whlcgﬁmgztlona ly h S y @ E)stl’ofttljkgnts R ﬁhe%

0, 1,
chenical |y appropfR’ a$(éz-alb’ho -RR -tséﬁeéﬁterfta@)detﬁé}z aé‘é)ﬂ f-8Omagylgr Séh- *Etﬁmatrﬁb s
het erocyclic groyg,. e I e r u St +RQ
pi peridinyl, pi pgqr%}az(?ny “%Il’rmwh% |aﬁ l %Ig’d(r:{r)o}fémé%)%gll %gh?gz: Fﬁ&i ﬂ a]%’l
t hi onor phol i nyl , aminperandde- éyﬂﬁﬂkjﬂ ydmm&;lSyldlzﬂkydammoo atbomohymykyl, -SH,

piperazin-3-one- -yl.,. qr azepanyl n enden repr en
CORR', - CONHR', g“‘%&f:?‘?) yd%zﬁ@p@/ )hddmxé%gﬁfllﬁm hf\lég ’b%ﬁéﬁ%ﬁ??ﬂgﬂ‘ bl

-NR' - S02- hal oal kéﬁ'lyalkyN%r l%@e')foﬁlyk}(}l/heremsqg gilolﬁ]di are NRd‘e@ﬁkdi'alSU‘l'e andhhayabky! ,

cycl oal kyl , am no, am noal Q/ﬁ am no koxy, -OH, -SH, alkylthio,

hydr oxyal kyl , hyssiesieddndepeadantly ff%?%bé’ﬁ’erahal oal kyI hal oal koxy, aryl,
hal oaryl, hgll oar ylabkyly sag Vi al &yb, 1 et @f,ocycl yl or heteroaryl;

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, 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 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, arylalkyl, heterocyclyl,
haloarylalkyl and heteroaryl which is optionally substituted with R’ as defined
herein;

or wherein if

X is N, then
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R'i ndependent |y hydrogen, -(CH2)nR , -CO2R, -CON(R)2,-S02N(R )2, -

NR - CO hal oal kyl, -NO2, -NR -S02-hal oal kyl, -NR -S02-al kyl, -NR -S02-aryl,
- NR - SO2wbevavmser7yl , - S02- al kyl, -S02-aryl, -S02-het er ®@amEP2010/000546

-NR -CO-alkyl, - NR-COaryl, -NR -CO heteroaryl, -NR-CONR )2, -CN,

al kyl, am no, am de, cycloal kyl, am noal kyl, al kyl am no, al koxy,

al koxyal ky, hydroxyl, -SH, alkylthio, hydroxyal kyl, hydroxyal kyl am no,

hal ogen, hal oal kyl, hal oal koxy, aryl, arylal kyl or heteroaryl; where
chemical |y RpRirRBog@iiRr WithR R 34 aken, &-@getrhaﬁberemsaftmmdar gaiapy sfkatusited ei n
R groups are as defined above and may sel ected i.ndependent | from each
other: RI and R20f] ﬁ@é{?@hd@?ﬁ?i%ﬁt?‘épﬁ‘e&r@ﬁt“@chyagogéﬁ"s'fttﬁgZ) clogligtly par

SCON(R ) 2, - R | Ayl §Qs2t)h€11| 0a k3’|
NR - S02- al kyl | X Ongerogr hz’ﬁ%m ﬁg‘”yg(%@ﬁ’leeggéag%‘rvh, AT . S03-aryl |

- S02- heteroaryl subNRuentt@Ral kyl, -NR -CO-aryl, -NR -CO heteroaryl,

-NR -CON(R)2, -CN, alkyl, an1 no, am de, cycl oal kyl , am noal kyl ,

al kyl am no, al koxy, hydroxyl, -SH, al kylthio, hydroxyal kyl,

hydr oxyal kymadﬂn%undilaédéﬁﬁﬂg thakienl Jtlereinal oal koxy, ar yI ar yI aI kyI or
heteroaryl wherein R groups are as d%fl ned a}?ove a ﬁ‘ %gsz
i ndependent Ry frﬁmhégﬁ‘?ﬁe’bt Rlkyl alkgxy, hydroxyl, fhy dSOXYG OX?!)a or
12; wherein if Xg me{%} -LeLRe together with R4 an unsaturat ed or
saturated cyclic gr p “Selected from’t he group consi sting of cycloal kyl,
aryl, heter 8yaidy R ahuleperndenthararé qulchalkﬁpm dnarexyl, Wgsroxyalkyl, “alkoxyalkyl,
2010/ 086177PCT/ EP2010/ 000546 has : e ein
if Xis part of st e B mlﬁga k§1 at})@é’% kyE’ngpl%HkSrP %)ﬂ %n’d %%r%?f
G -C4-al kyI or nhedoeydylidr (XogRN then R3is hydrogen, alkyl, aI koxy,

hydr oxyl , droxyal kyl , al koxyal kyl ydr 0gen, .
hydroxyal ky% haI“SSH’WF““YaFﬁPFﬁS‘T‘tRJ\ydm&F%ogs% II§c Eg)% (gl?n ﬁo'“&ﬁé& )2
arylalkyl or a pajd, iRy, anertg@fhgloansmr aNRd %z-ﬁabalkalt eﬂIRCySbb -alkgr,oup
selected fromthe group ‘consi stin cl oal kyl

het erocycl yl, hatSaralkgl kyilNREHO Yé.r mlchcxcéo%aih o‘ﬁ‘ﬂl"loy §'E?B‘§P¥kﬁ’ht ed
with R' as deflne erein ei f f 1;;“30 @6t Wi th
R4 a 3-, 4-, lg Qmmo7 Ak é\rMe.GaﬁSa? Il]llf aetd%%('j‘ﬁqoé\l h&@??éﬁ%} q{satura? Hﬁ
entirely unsat ur MIeghmetmrmMI i lealodlkaxyc onsylst halgaryl, chyatdapglalkyl,, aiylylkyl

het er ocycl yl , eroc IoaryI ﬂ het eroaryl which optionally has o, I, 2
or 3 substltuent ethoc YA’T&‘S d according to claim1, wherein R3 = H, R4

= al kylaryl p°Ra 7 lhhep%n@ienB? hfyeforggnt (XQHE)IQRF wotzm L@om(ﬁz)aemeogxswmmnat-ed
het erocyclic ring which optionally has substituents R'. A
conpound accor di g@ t@O-bpleptayh -NeherMiR ns%haloﬂkylmNR §9]1alk>’l1?aNR F$O?afﬁé1'

‘(‘)g[[‘ﬁn;f’?st Eg; ‘3&&; é@ n’ﬂete@ Hggd;dm@ﬁ{ usg; 891 hedGLpgaehiyE NRICHLIIRN, -
NR’- CO aryl -NR’ CO-heteroaryl, -NR’-CO-N(R’),, -CN, alkyl, amino, amide,
cycloalkyl, aminoalkyl, alkylamino, alkoxy, alkoxyalky, 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;

R' and R? independently represents hydrogen, (CH2)mR’, -CO;R’, -CON(R’),, -CR’O,
-SO;N(R”);, -NR’-CO-haloalkyl, NO,;, -NR’-SO-haloalkyl, NR’-SO»-alkyl,
-NR’-SO;-aryl, -NR’-SO,-heteroaryl, -SO,-alkyl, -SO;-aryl, -SO,-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, hydroxyalkylamino, halogen, haloalkyl, haloalkoxy, aryl,
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6. A pharmaceutical conposition, conprising a conmpound according to claim1
and a pharnaceutically acceptable carrier or diluent. 7. A nmethod of
treati ng WO 2proensertzi ng or ameliorating a di sease or con@CriEPR010/00@46 Ubj ect

conpri sing

the adm nistration of a conpound according to claiml. WO

2010/ 086177PCT/ EP2010/ 000546 8. A nethod according to claim7, wherein the

di sease or

condition is malaria. 9. A nethod according to claim7, wherein

the di sease or condition is malaria, caused by a strain of Plasnodi um

fal ci parum 10. fypBihedhaseaylingeih R Gralipstrdastdefifed svae ahd mahde selsfredind
Is adm nistrated 1 n conmbination with another antinmalaria conpound. 11. A

met hod accor di ngindepeafiefithy fiqm eaghedthsrih t he ot her antimal aria conpound is
sel ected fr9p1chqugthmg,?qﬁkf@ﬂgxip%4@¥rinethanine,
Y b) b 2 a’m’ e) > 3

dapsone/ pyr i et hani ne,” $ul

o] s, hal of antri ne, anodi aqui ne, mefl oqui ne,

qui ni ne, quivhedinn€é, doxycycline, lumefantrine, primquine, proguanil

at ovaquone,
art enet her,

X Bkt BBy tri methoprim | o Arteriene

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®  isH, OH, halogen, C;-C4-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, arylalkyl, heterocyclyl,
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, 2 or 3

substituents R’

A compound according to claim 1, wherein

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

RO 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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R”

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

independently represents hydrogen, -CO,;R”’, -CONHR”’, -CR”’0O, -SO;N(R”’)s,
-SO,NHR”’, -NR’’-CO-haloalkyl, -NO,, -NR’’-SO;-haloalkyl, -NR’’-SO,-alkyl,
-SO;-alkyl, -NR’’-CO-alkyl, -CN, alkyl, cycloalkyl, amino, aminoalkyl,
alkylamino, alkoxy, -OH, -SH, alkylthio, hydroxyalkyl, hydroxyalkylamino,
halogen, haloalkyl, haloalkoxy, aryl, haloaryl, haloarylalkyl, arylalkyl,
heterocyclyl or heteroaryl;

independently hydrogen, -(CH)mR’, -CO2R’, -CON(R’),, -CR’0O, -SO;N(R’),, -
NR’-CO-haloalkyl, -NO,, -NR’-S0,-haloalkyl, -NR’-SO,-alkyl, -NR’-SO;-aryl, -
NR’-SO;-heteroaryl, -SOj-alkyl, -SOz-aryl, -SO;-heteroaryl, -NR’-CO-alkyl, -
NR’-CO-aryl, -NR’-CO-heteroaryl, -NR’-CO-N(R’),, -CN, alkyl, amino, amide,
cycloalkyl, aminoalkyl, alkylamino, alkoxy, alkoxyalky, 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;

R' and R? independently represents hydrogen, (CH2)nR’, -CO,R’, -CON(R”),, -CR’O,

-SO,N(R’);, -NR’-CO-haloalkyl, NO,, -NR’-SO;-haloalkyl, NR’-SO;-alkyl,
-NR’-SOs-aryl, -NR’-SO;-heteroaryl, -SO;-alkyl, -SO,-aryl, -SO,-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, hydroxyalkylamino, halogen, 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 is CR?, then

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

group consisting of cycloalkyl, aryl, heterocyclyl and heteroaryl which optionally
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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;-C4-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, arylalkyl, heterocyclyl,
haloarylalkyl and heteroaryl which is optionally substituted with R’ as defined
herein;

or wherein if

X is N, then

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, 2 or 3

substituents R’

A compound according to claim I, wherein 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*’.

A compound according to claim 1, wherein R*=H, R* = 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”’.

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

pharmaceutically acceptable carrier or diluent.

A method of treating or preventing or ameliorating a disease or condition in a subject

comprising the administration of a compound according to claim 1.
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10.

11.
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A method according to claim 7, wherein the disease or condition is malaria.

A method according to claim 7, wherein the disease or condition is malaria, caused by a

strain of Plasmodium falciparum.

A method according to claims 6 to 9, wherein the compound is administrated in

combination with another antimalaria compound.

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

artemether, artesunate or trimethoprim.
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