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WD 2008/ 056150 PCT/ GB2007/ 004267 -1 HETEROCYCLYC
SULFONAM DES HAVI NG EDG- |  ANTAGONI STI C ACTI VI TY Edg
w@eondosdied i al differentiati on gene) receptors bet/GBg0T004267
a famly of closely relate¢1.lipid acti vat ed
G protein coupl ed recepto 3, Edg-5,
e 6. anHERRRAE YGF Y8 S0l FonAMIDES HAYING ERG1°S 1p
S 1P4, and S 1P5) ANTAGONISTICEACTR/IT¥Ceptors speci fic
for sphi ngosi ne-| - phosphate (SIP). Edg-2, Edg-4, and
-7 (known al so as LPAl1, LPA2, and LPAS
mlcq;bq:lwl dgfe@em@g@xbg@eg re,g:ggt@ysrhe@,orgdp a family of closely related,
[ I kO
lipid L%{%t%%gz%@ dh%fﬁpl&%?é%%ptgﬁ‘gﬁ@g Eﬁg% Ed ge}%sé’ eS(A{’)nrdeEsdé (also
knowinras \SdPil 0813, S$B2Y ﬁlP4y\hﬁlr$la§) atehdelﬁif&dexs seoeptoed specigic Gor

AP s, BBl TR A BT,
LPAJE‘?% &t %éhei‘élflofs‘%ﬁ&qﬂé f&llfﬁ% htg&léglr}%?')&ﬁ th@RIP

PaFe ought play an e 1n ce
recepmrosx:&msEdg}\t pEdg-Bgne Elg-Scew mld:ﬂﬂJyrexpresspd ml va‘rmuatlssuns, whereas

the cEp I -G i Celine RPieljo weBT By e st 81 Bl i thar o Eas:

8 to thé Edhidl a&R8@SsydRdl.at ed by the de novo or deregul ated
formati on of vessel s-for exanple, for 15 di seases

c irkgangcppons @ud respameibleafor sigal tepms dustion esparsithpught to play an

1mpoﬁg1&ttfp%qn g% Eﬁoé:%%ﬁ? gﬁ/tjv V‘i"rtg;eﬁ]] (%g?l Q%Wd pro% erglt?(l)natmea(ijntenance
migrI AR B6H, PIRSCHHS Boptosis! ¢ auben Bylg ré@RpIosS are BSbciated with
recept ors are al so associated with various

diseapesfeghitad by hefeswyg 8 derggiglpted Sormation of vesselsedpeetamupls, for
dlseag{é cldﬂPetd ydocﬁ[atr %Masaﬂar?srahgﬁ ! ?]%ec?fh{}%gﬁoﬁaﬁ{ ?ss('dﬁabgpcd1etlnopathy,
er rans ants,

hé ros erosi s occarr
age-refatkdmrioul 0 sle generationy; qud)I@as% hmrhaenafmgxobﬁsmm}is alitlyas “strawberry-

tunor di seases qr by 20 |y ocyt e, ractigns, for
markgy Ji¢s @Ceﬁ’tﬂfstalreaﬂ%Pséﬁﬁléﬁeflé‘ﬁng‘r\é]”é’&% rréﬁm%?ra. disratrs, such as

althrgﬂn,(sje%géﬁélly rHeﬂlfn'afé K08, Qﬂt&ﬁl@ﬁ SroséIBlo8 ahe 'éﬁlefgsél%glﬁﬁ%ccurrmg

ancer. alteration In g receptor activit
after uam;xlaﬂn:u teadortlc)trlbhe opeitrbuik caggmmn alidy es;seymﬁy,aano diseases or by
ese. di seases, Accor.di.n

tympei G B ES00 oF SR G RS TGR g o5 i i amgpg diseases,

inflaMfRidHy dRtadeb ahAREMS discASRHhE chitel. Vo altdrRRInBMdgGEcepttictivity
di seases. 25 Accordingly, the present invention

contrgrudesi td élee pathd amoumidorstymptanelbay 0f these diseases) epqydiggly, Rolecules
that tgxemgelves alﬂeﬁ%e aNthyRé‘f Igcf\é Qeceptcgrs are useful as therapeutic agents in the

treatment of such diseases.

Accordingly, the present invention provides a compound of formula (I):

\\ // J\r
SOAL YA
R,

@
Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-

moiety that nitrogen may be optionally substituted by a group selected from R®;



10

15

20

25

30

Ring Ais carbocyclyl or heterocyclyl; wherein if said

het erocyclyl contains an -NH npiety that nitrogen nay
wheoospsiiomal | y substituted by a group sel ect edP€T/GBRIRG/004267

WD 2008/ 056150 PCT/ GB2007/0Q4267 -2 Rl is

i ndependently selected fromhalo, nitro, cyano,

o R P SRR 581 AT e SEEER, o, canos.

carb@hogla Intevoapto, Bylghamoly C; salkyLat g lkeﬁ%rl, C&iallé}g}y&, a% 16636/111{8%/ hydrazinyl,

N-di (C1_3al kyl )ureido, Cl1 6al ~
“fel%’ ?\E(l\%g ?—k%l%/?ﬂ }%lﬁle,, &mlkmmqs?u nglm;iyby@amM@Cl-ﬁalkyl)amino,
i | . I b |, 5
MN%:&’%%%E@ %Oﬁgﬁén%r{#g_%%&f lﬁo’ﬁk_&ééﬁaﬁizy@r@?%fn@é%er einais
N NGCt iyl Gitbsrmb oy el IS, whitelh & 51K Y, L Akb:BRamRN 1,
Cl _6al kyl sul phonylam no;

N-.(G.1.6al kyl hanoyl
VAT OO R R sipi e . RTEyislbanytamino, carbocyclyl,
heteRRYIGN HHekeit WO t&ga%ﬁoeﬁ%sgfyac e 0By TR S Fiore R7; and

wherein if Said hete yﬁ con

wherei} sgidtheteroayictyl ogeainsay -NH- ophdtpnak hitrogsn! ﬁﬁl&ibklbﬁﬁgndl’lx’ ‘
subsﬁugérdobggp el ect ed fromB3; 10 n is 0-5; wherein the
VAR HBOBD SHgtre FOMhR s ane or different; R2 is
sehecoed wheRm BevaRlk¥f R i al kynyl,
car Qc;ﬁgl yl, and heteroc%ﬁgllé!t%\;\esﬁglreeogrﬁh%e%hy be
opRi énielaciedsuns Gitsalikatl CamalkamybonChyallome], etrbwoydylRid

. it sajid heterocycl contai ns_an_ NH nol ety .
hete‘lgﬁg{lﬁﬁ ?“thF%eg%ﬁ hrr%‘x}/ b8 é’PE}B‘%%ﬁgMZl{’ﬁtgFu@@ B4 CREOQR BY OB Ogmore R’; wherein
if saigrhetepocyel yé comting e NERERietl BaRait i i

hydr o g “6al Kyl czieé%| fﬁﬂog%fﬁggf’%gpﬁ%awS“bS““‘ted bya
gmuﬁ)é/‘? B‘E}%@OWR ' heterocyclyl; wherein R3 nay be
opf? ' n n ne_or _nor 1;
sy Srelcea HThY AR UL C3 AT B2 salORaT stpocyety,
heteropgelylnivheiegeR’ may bb eptiptallgrabstifute® b sirbbib e Snd¥r Aore R
herdOF P, Iected]\)Jrom,RZO; or, alternatively; R2 and R3 "’
W erﬁw’ ?@B@Fﬁ’éé’ CN etaisa HFgBeietydheiiepgantagy be eptionally

substitifed rou@g)elé&&mrg?@gﬁcar bocyclic ring; R4 is
sel ected from 91 6al kyl or carbocyclyl; wherein R4 nay

beoropltdrnativel yy RS ubd R>tuaye thgetior vith iencayorDioeyigeh EH%?/ I%§e attached,

iQ: Rin i.S fused to the imdazole of formula
form?n%'éfgbgggﬁsrwgnber ed ring; wherein if said ring

cat Bisercea frodHe, fat@ oy carBadychyit \R/ﬁ’%@iﬁ M%{’g%ogt}ogﬁ%ly substituted

optional |y substjtuted by a’group 25 sele

on caghop byrene & ot Bost i t uent on carbon and is
i d.fr hal ni.t.ro ano, . o
ALY AL GG LT ST 05 P s g i

said gng qyimaa"h,win -NH- falelgythat Gdofa rklg%"b{é optidrall§ Y, Eﬁcf:éd by a group

1 Cg{ 6al kexy, Cl_6al kanoyl, Cl1_6al kanoyl oxy, I\I—1
selected Yam no, N, N-(C _6al kyl ) 2ami no,

LI aTl 6y BANP ER ai i cye
hydraxyt amino, ibégl, kackyimaylbawrydapto, sulphamoyl, C 1-6alkyl, Cy.salkenyl,
Cysalkynyl, Cygalkoxy, C 1-6alkanoyl, C;_salkanoyloxy, N-(Cj¢alkyl)amino,
N,N-(Cygalkyl),amino, C;_galkanoylamino, N-(Cy_galkyl)carbamoyl,
N,N-(Cysalkyl),carbamoyl, C 1-62lkylS(O), wherein a is 0 to 2, C 1-salkoxycarbonyl,
heterocyclylcarbonyl, N-(Cygalkyl)sulphamoyl, N,N—(C1_6a1kyl)zsulphamoyl,
Cr.salkylsulphonylamino, carbocyclyl or heterocyclyl, or two R> may together with the carbon

atoms of ring D to which they are attached form a 5 to 8-membered carbocyclyl or
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het erocycl yl carbonyl, N-(C 1_6al kyl)sul phanoyl, NN\-(C
1_6al kyl ) 2sul phamoyl, C1_6al kyl sul phonyl ani no,

we 008085160 y| or heterocyclyl, or two R5 may t OPEL/BBR007/004267
with the carbon atons of r_i3ng D to which they are
attached forma 5 to 8- menbered carbocyclyl or WO

heterogpigy LR RE ey Moty RS sane orbioh e R

he ] laf‘l‘i’et% 1idgf conbuinh dﬁe-ﬁ\ﬂ{ﬂﬁme{yyhamtrogen
and wﬂ@%g?%g{lﬁg hy eﬁj}%ﬁgy cont ai ﬁ%&%n ngH— gml ety that

may bei dpmogﬂty sutrstituted bypt grgmasdlgct@hﬁg@nuﬂ uted by a group

ect e f R5

> LS whOmER Gl ¢ any v BEREhe o BfeHELOS O

aflﬁ RAARVEAGRAT bk | x&ﬁ?@ﬁeﬁﬂy%ﬁ@éfb@&bmham tnitoo, oyy@n bydroxy,
car

dr oxy, am no, oxy carbanoyl , nerc
aminG, @bmamban@m SuttkaIto, SelphempK by FalksCe Zh%mb Casalkynyl,

C6al og&%sﬁol;%myfc 6&‘&@@&% gf&vﬁilégggﬁﬂooﬁw (@" gaﬁ(yl)zammo

C\. Galﬁé&n&@érhalaOML(@qrwrayl)d&ruaﬁmlﬂ 68Nk, yalkylanmbgnoy Nkl (akylS(O)a
6al kyl ) 2car banoyl, C1 6alky ia)ﬁ)a wherein ais 0 to
wher@n a1 0 6P Konsp barenmanyL-(©)-o! 1‘6’ Wphgaoylphanoyl , 10

N, N—(@!\téé!ggﬂ%ﬁﬁ k%llr);rlh é{lj éﬂ%ﬁ%gfﬁc}nyﬁlmﬁé‘l éﬁ%&g{é@h&%@&;&m wherein

wher el n
R, RRIR!! aﬂd/Rbsemwblenﬂapheﬂeﬂnyy cumtom@lmsakuwt@mds@n capandbyoppe or more

carbon by one or nore ere
R m‘@]@%@‘?gf said heipiogy il %qtalmn M’h yﬁg%t m&?%eglg%ﬁ' l?reac))lptmnally
Substﬁﬁgg%sépé}g@ ¥e e&é{pﬁéﬁltﬁlﬁ ed by a group selected from

. Rl4, - Ri6, R189 R19 and R20 are o
Inﬂﬁﬂ@nﬂ%ﬂ&ﬁél 8,t1§(§ ahd &M mlmbgppgdently selected from C,_ealky

163&%113%"%%2&&@(1 né/g dﬁ%@@ﬁ%ﬁﬁ%‘y c&%ﬁ%@lkw 51?91@é’érbamoyl

N,N- gc 06% %L«,M%Q ATBYz Iy1 lb@ﬁ%& xych®ozll m@ﬂrmmnylmw

nyl sul phony is selected fromhal o ntrnll 1
oxwleaml from lusbe, Iaéixgs by REORY RGO A PR afsyapto. sulphanoyl,

Ci. 6ag%yt6 ;fqgﬁﬁgyllcgﬁaeﬂ(ﬁ%}?éélfa 1§5y6'3¥ﬂanoﬁ3 Q‘l’ %’%”éﬁlﬁyl)ammo

N,N- %Cg@:lﬁ?ﬂzarﬁﬁlmbﬂ péauahoﬁamma ﬂ%{@g“‘?‘a’l)fﬂbm-‘ﬂ
N,N€G, g@gﬁ)}zp . aé@%q%eqa&y%(g))? é/h@:e{nga 1ﬁ¥) &) %Cél 64 carbonyl
N- ((% %%lg?lkﬁﬁgﬁ%?ﬂ[ b ém)S/ 1'}‘51@)% ?ﬁ!irﬁbﬂfl? éaﬂmpﬂonyl\dﬂﬂﬁ@ carbocyclyl

ony am no,
or h&%b@cﬂylf; khkereiroR %ﬂ&ﬁb@mgtmlny]ﬂy suhsgn@c}pq{g@qugy @jie or more R'%; and

whegghRit Sl Ie Y SaaITh &k N B PRTgY Theb et g o8 gfemally
subs'ﬁﬂit&i %%Egﬁ{ug%klteﬁﬁg%nﬂﬁyébe optionally substituted by

cted fromR1 25 R12 and R17 are sel ected
f r asthz had B, are salestedframdialc pitres gyanos Ry¢pxip AEHEQIRBIE{OXY,

trifl onet hyl , am n , meth
tllﬂgquglﬁii]ﬁr{)?mm%?w?;y, c Qq%/ A, qg%&\ézg))@asﬁﬁ)@xgﬁ}ﬁ&(} n{E@Hgg 36%39 methoxy,
etho%?eéc@@f ace@kwh@cﬁmﬁ}m@bbwhmﬁm ojmﬂtmmmyb,amthpl,ammo
'am no; N nethyl - N-eth | am no ]\?C%YY abm no
nmhyétl\hythmnbmwtylamm, Ay metpisamimoyl, carbamoyl,
N, N%lppg i}i%rtk%réqy ﬁ’ N-d %&%Wagln&p# ﬁ@ﬁx@ﬁ@é{ﬁylcarbamoyl methylthio,
ethylthio, methylsulphinyl, ethylsulphmyl mesyl, ethylsulphonyl methoxycarbonyl,
ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoyl, N,N-dimethylsulphamoyl,

N, N-diethylsulphamoyl or N-methyl-N-ethylsulphamoyl;



30 ethylthio, nmethylsul phinyl, ethylsulphinyl, nmesyl,
et hyl sul phonyl, nethoxycarbonyl, ethoxycarbonyl,
woRmsokFGeul phanoyl , N-et hyl sul phanoyl , PCT/GB2007/004267
N, N- di met hyl sul phanmoyl, N, Ngdi et hyl sul phanoyl or
N- et hyl - N- et hyl sul phanmoyl ; WD 2008/ 056150
ora Bﬁ%ﬁ%&ﬁ@:ﬁl?g&%ﬁ%\?le By Werlo Lb% VIRGEHL L6 Anodn S SSPL AReS 1N-r1-

t hereo
methgyl hEE- hmmrmdpﬁdl 2- ybpﬂmbrl-mdthyl]benzenesulfonamlde .
H benzi mi dazol - 2-yl ) phenyl met hyl ] benzenesul, f onani de.
I n anot her enbodi nent the conpounds of the |nvent|on
ar & ﬁhdtl%teﬁﬂ)oﬁﬁn&ﬁ 'ﬁ{éoé&i?ﬁ%uﬁ %fgt}éér fe}fvgl?lo %re direc egi% compounds of
5 fornmba( (uvherein A, BnR', RShRP,RécRUth aad hmeae@c‘c&ﬁhabhﬁfoﬁ@hlbf(l) and

[Qvi ot dif romsth I n anot her

pharfr%g&g%ﬁll rent“th §g§c§ﬂ'§%@ﬁff§¥]d¥o‘ﬂﬁ?§{ nVé‘ﬁffi 10mﬂéﬁthﬁ’lr ect ed

to conpounds of formula (la) 2 O\ /O_ 1 S'N3N

(R)Yn AH ,NDD 10 R4 (R55 m (la) wherein R3 is

hyEﬂ' "Eﬁ’gﬁr &m@omm@t thR comReyndof tRSinventamtird dde@ed® compounds of
formfl f(iI ed in formula (1), and pharmaceutically

acceptabl e salts thereof. 15 In another enbodi nent the

conpounds of the invention ar 2directed to conpounds

of formula (la) mheremml _hydrogen and A, D, Ri,

R2, R4, R5, m and e d ne |n formula (1),
\cept t her eof
aNot her

and phar maceutd cal
provi ded R4 iéiﬁb uor

enbodi nent the conpounds of t |nv nIt)l n are directed
10 to compounds of 20 fornula ( 0(13{5)6\ S'", N
(R,, H-R3 sNDD R4 (RS)m (Ib)

wherein R? is hydrogen and A, D, Rl, Rz, R4, R®, m and n are as defined in formula (I), and

pharmaceutically acceptable salts thereof,

15 ‘ In another embodiment the compounds of the invention are directed to compounds of

formula (Ia) wherein R? is hydrogen and A, D, RI, Rz, R4, RS, m and n are as defined in

formula (I), and pharmaceutically acceptable salts thereof, provided R* is not difluoromethyl.

In another embodiment the compounds of the invention are directed to compounds of
20 formula (Ib)

2

O\\ v i
S« N
®RY) @ ﬁi@f
n )
R R,
)

. 3.
wherein R” is hydrogen and A, D, R!, R?, R4, RS ,» m and n are as defined in formula (I), and

25  pharmaceutically acceptable salts thereof,
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wherein R3 is hydrogen and A, D, Rl, R2, R4, R5, m and
n are as defined in formula (1), and 25
w@bassasut i cal |y acceptable salts thereof. WPCT/GB2007/004267

2008/ 056150 PCT/ GB2007/ 004267 .-5 I n anot her
enbodi nent the conpounds of the invention are directed

;g Ift Qﬁ@cﬁ o‘ﬁkﬂer{t%@%&m@‘ﬂ#ﬂﬁ 11§/Ire:£t1glRé3 aré?pqgﬁ%é (t)q gg]mpounds of

fornﬂda ﬁibl) a/h(ete)n R%\rsdlyrﬂ"@reﬁaﬁ@wl DeR'| B2, RECRD LA En SR & %leﬂned in
the of ,, provided R4 is not difl uoronet hyl. I n anot
{)@ AMALEUECHY Garrmsabl salth sherenét provided R it A lifrceomethyl,

di t fe .
( II gllgé ﬁlgcﬁger eiﬁlg)oﬁ\ll\ﬁéel{rfgﬁﬁ @%ﬁﬁ&ﬁn&@ %nus%%g)}%f){ppog Pre(cllgected to

comp@grgis(@éyny 9r|1e ofifosnen (I)j ﬂa)saidc{m)aﬂﬁfaﬁycl yl contains an
t ha en may be optionally

t
g B oGty G BT SR witirsin B bretaricyodyl contaias an L
momtt?l tifalt) aieesh hﬁéy%'o%ﬁ&%ﬂlyf s'ilﬁéﬂtﬂ%h ? arEr(gl{rPESele%et%gk?dm RS,

hydr oxy, am no, carboxy,
su hsawgypend@mmldcgdd fra@2 hélal kitoytyan62hyiedAgy Bitlino, carboxy,

carb%ﬁ%gﬂylé%éé pl%hﬂf ?éllﬁa%/h lgﬁtﬁjjﬂ’fgl%lf :f(éznéo kly(r)l)ﬁ/ CL 6a11<<g<y,
C..cllanbgl, l@@ﬂkirﬁmdk‘?’; N Sk Gk, WA R Daming | . i 6

2car banoyl

6al k
Croingyia lamigs, 1\%@&%@ NyDearbamgyl, NWV-(CL 6aﬂazl>k<;drbasmmnamaudy1s<o>a

h I h I
g e L e R
N,N-6ptt aaﬂiryb)lzduyp}mntam QIR QRh SR RAMODYarSaS B, HER:EcyR y[{' '_Tyherem R!

id heterocyclyl 15 cont’di ns a
may ﬁ% PBtt‘%Pail Sltﬁt‘ft?(g@% FArReR by enept moreR | v;m@ Wlbsmeui lﬂisad heterocyclyl
contzﬁnsgérplm{%bi%ﬁl &% %fr%@h rﬁgy [y o%t‘?ong F‘é‘%ﬁg tgci lr)_&a gg)up selected from

¢ values of Rl e sane
R, seI ect ed from Cl 6al kyl , C2_6al kenyl or C2_6al kynyl,

o Bt g o e 5 %eo@ﬁ“s%;é Sg&ff??en@eb%g
wme% BisBlecid@ filotn @agadkﬁee?gaggeyl 1 A CZU%H(&HW {§M§OW oiety

that nitroge be op |ona
hetergeysii: wheraintReomay mwm@mllyesubsatmai @ctaeblord bpm&&dﬁ@@qﬂ; wherein

if Qal kyn carboc
' Salﬁeetg%'gg&% yq%g erlgFInm%{ rf%ﬁag%%e%@hg Rﬂoé}a Eﬁlilhsutl@‘tﬂ by a
grouposel&cﬁdﬂibmmw ;one or nore R11; wherein if said

3& rocycl contains an NH noiety that nitrogen nay

b

ol ¢ lBrs fr9mzlsy dsegsat Ct-salled, GycatkegyloaCselkgnyle darf)ds@myl
heteré®Riy1:Réndrsin ¥/ F]{ O SarRocyel vl .

) (E%%:ryel n R4 na Iﬁ@ 5 tfoggﬁabf f’?sg{?ﬁ%{t G PIopec B Roy;
wherein éf said hﬁmrecﬁlﬁl cofiaitg ad N nidi&§ @hdt Qitfdd@n n{h Bl
Substh(gg %} Pdlsa57rrenbered rlrggg,%v\hgﬁgﬁﬁh? y

LIy p ShtesieAd oM R 8+ noi ety that nitrogen may be
45

ICR i Bakdiyd SoRSt | JaH%SrFSlr (!?ﬁ‘b&:ygl"}rf) %e?’em Re lmea%ftb%dopftl[)nmy substituted
on carbon by one or more R'%;

Ring D is fused to the imidazole of formula (I) and is a 5-7 membered ring; wherein if
said ring contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from RM;

R’ is a substituent on carbon and is independently selected from halo, nitro, cyano,
hydroxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C 1-salkyl, Cé_éalkenyl,

Cysalkynyl, C 1-salkoxy, C 1-salkanoyl, Ci.salkanoyloxy, N-(Cj.esalkyl)amino,
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R5 is a substituent on carbon and is independently
sel ected fromhalo, nitro, cyano, hydroxy, am no,
W@ 20080%150 car banoyl , mercapto, sul phanoyl, Cl_ Beli/kpkq07/004267
C2_6al kenyl, C2_ 6a| kynyl, Cl.6al koxy, Cl 6al kanoyl ,
Cl_6al kanoyl oxy, N-(C1 6al Kyl) ami no, WD 2008/ 056150

007/ 004267 6 NNN(C 1 6al kyl)2am no, C
N Nﬁ%ﬁ%ﬁhm%@a kwqy@rqme&vm ()ﬂél@ﬂ)ﬁalz’mmoyl

WD SR ST ROS st

hetetooy dylbaﬂmlb?y N@llsnlk&Uthanwl (I@M(Lﬁ%hlb’i) safphhRBATOY! |

Cr. 6§$W%K@? f})l B%EQCB@E’?W ﬁ%‘gﬁgcﬁ)c Elaplbf@\%rls ;LSE,%%@EL Ilv/v:lthghe carbon
atond SERin1D ESwhRENEY o AAAEHT] 251 100 &1 RADELAH oy

car bocycl yl or leterocyc er ei n
hetegqeylyheing;ywisutis R’ trmt}elmb meonallﬂ}bm’n)sbtyate@nﬁl @FbIHBED IBJ& ;more R">;

It t |yl het
o SR B RS e S S e
mayqﬁtdpﬁg@dllyyswMhﬁkuwtaeg}oms@e&é@ff&ﬁ@b ected fromR16; m

; _wWherein thé values of R5 nmay ‘be the sane or
di 1 ireRitwhereinfire vatges R maydbdRbE same of didfepemdent | y

ook R TR indbhindyn § YT AR nise Gymey hydroxy,

amin@ cArbbkse ryib 16@1 lsul hé}im a 9
ag 6al )kk}gnoyla g%j I\I-r( 1,640 Kk aﬁkg‘mﬂ %ﬁaﬁéw% ik,
Croafkeggh fey-palbanerh & 1-salicancydaya 1aaikwdﬂmlN0(MN (C.galkyl),amino,

Cl. %%aﬁlggﬁﬁilﬁ%?vof@lﬁﬁwe)g%&gyﬁlﬁg ({fg agg‘f)zéa%‘a{’rﬁgyl C,alkylS(O),
whei€in asma«may C%etlbchathnié?Vé(_(?Eﬁllk bglL@ﬁiaa{aﬁznvyl 15 NN-(C
) T N
R’, RRIR! @y ﬁjéniag) de %%ég@ﬁkfe@g gﬁﬁ&ﬁl@? Wl%ystf?ﬁfgé Bf? car 813 by One or more

;7. car bon by one or erein
R ped whereindlf yaid betetaiyoly] eontaihi-hn sNieinpictaiat ﬁhhbg&gﬁlﬁy BBYptionally

onaII u i tuked by a group selected from
Sumﬁﬁ‘éezmérf] gp Yelgdje Do RES Rag, CRIO and RoO are
i nR w RS Rt RY Jha gt Gb 62
C1 6al kanoyl . CL 6al kylsul phonyl déﬂ‘heé‘aﬁy%glf;?tggrf‘t?mcr6alky1

Ci 6aé1aneﬁln€yba11¥>ﬂﬁl{lmmy6£Wkpmadmuy Icarbam,ob\l- mcl salkyl)carbamoyl,
b b |
NA- i‘*ﬁ‘@é%@&?@%@l B oty BEPRY, B AT ey oy
hyRFdxyeleaed from leds, by, hyamsk
g;/ylL aixye e CZo%laI ey &y CZ GZladglil/lﬁo ?%%g%@ggﬁf@a to, Tulphamoyl
Crea 6(; Y1 Bl @1 albaTos) S aseikanoylony, WG alkeyamino,

ﬁi?%%{ al kgﬁm@aé? @@%@SWK%&%C%WW&C ar banoyl ,

N,N-1-salkyRactSadoy], MQaldnyIS(G)al whddeih@ i20 to 2, C1 6alkoxyca1bon 1,

N- (c%L 6%9]&);%@ IB mgl 6alléy§2%g§ha%;xr(§f{lﬂ)(§jglg lsg]ﬂ)(nﬁ@ylammo carbocyclyl
or heG6dIRBY.Gh Mrein Q1 %&%%@M%M%}Sﬁ%ﬁﬁ%@& Bn %&1%0{{%% Q€ g gore R a

optionally substituted on c one or
whergindf sajghbeterony¢lyl eombainseat -dbayaietl tha:tom‘rageﬁnsmaylbc diionally

that nitro y be optionally substituted by
substﬂmeg%ip groyn.s :1 aed?fe e
R"™ and RY are selected from halo nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy,
ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamiho, diethylamino,

N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
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30 R12 and R17 are selected fromhal o, nitro, cyano,
hydr oxy, trifluoronethoxy, trifluoronethyl, am no,
W@ 2008056150 car banmoyl , nercapto, sul phanoyl, mnetpkgT/GB2007/004267
ethyl, nethoxy, ethoxy, acet.yl , acetoxy, nethylam no,
et hyI am no, di methyl am no, di ‘et hyl am no,
| - N-et hyl am no, acetylam no, N-nethyl carbanoyl,

N, CGEP@B&%;}Y dmh@@@@mlsm Bome@yl- @Bﬂbﬂvarbmgﬁmeﬂmthlo

h
ethyINhN‘ ﬁieﬁ%ﬂsﬁ!’ﬂe@ﬁ{} g%{llﬁofﬂpri\l' ?1; %ﬁ?@%on tw htowc@rbonyl
ethoprgcan‘p(brgdl,l Nomietlyylsul pianydys, UV{&fhle‘jdphaﬁiB?N IV, N-dimethylsulphamoyl,

TR e
ora ﬁlMCB@K(ﬁM& %&Ea?ﬁ%l@éélt thergbii\l'é)%\ﬁﬁéw ﬂhg n'gc au i (1,l 8 >§nethyl N-d1-

net hyl - N-eth phanoy
meﬂ@ddé’bb@ltﬂlreldgad)lﬂ yhldreaghnetpqumndmsulmaﬁmmound i s not
4-met hyl -N-[ (I - nethyl -
| H- benzi m dazol - 2-yl ) phenyl net hyl ] benzenesul f onam de.

| N 14 HiiSsRp@ichfibr@b i tdneyit ﬁ{cmdeﬁb&}i'strai&ﬂ%dﬂdﬁﬁn&%& Bhain alkyl

strai ght and branched chai n al ky
groupg prtefrrenses tp lindmdnablaiayl gbkgd sugh au‘;‘propylt larea@emﬁb dprythe straight

Challaﬁgrsg’%:o?r‘ﬁ For 9’%{ngh’| K162 I%Xﬁ “afoﬂf"ilfﬁl pnclyds SI ogﬁogtlhyl propyl,
1sop1‘®tyhglﬂd, - lﬁtilyHowﬁflﬁpwfelehé‘e@% AR D glktyl Btiyd suchkaﬁ\e%r%Pyl’ are

d dual al kyl h
specifeeSt SimihEchaned Ysign p&yﬁaﬂrgﬂgéﬁgédi&mﬁzd rched i
alkyp%“% JU%B %ﬂ Clgé‘[)rbf}g'opr oééﬁﬂg borh ERGH 8%? c ?’1@” efshcgi any. A similar

gr oups suc are-sp
convgnaerc imgdies tradthervadisalon only. A similar convention
appl.ies to o r .radicals. 15 Were optional
E@teﬁ Rl %‘d%é“ti:‘ﬁ‘i!féé’f? GhosRA fremeé oy oppE” ZRUPs pisis ia be

unddrﬁoéd)thﬁﬁthlslﬂé‘fii%[tﬁ)tnq{%’lu&&aatﬂ duBbRudf{ béi#é %:lﬁe eh A%h u de es ﬁile specified

substituents being chosen fromone 0 Sp eCl
grougs eiiths sehstitueatshebrg dhosemirembeb g nonosethe fsp@wméd/\g:ro@ps
eterocyclyl” 1s a

‘ fi
ot Sl B P Rt Pl ARy gayra e bt DR T bieyelic
ring bore¥ialnget-17 htdehsGP Wﬁéﬁ“&tﬂéhsﬁoﬂ@at&hqy&d&n ﬁ‘ahﬁlﬂggéed §@phur or

one atomis chosen from nltro% sul phur or
OXyg5Ry Hylaigh mpy; 'émiewherwrrﬁeéswﬁcd; e whben speitiogee tinkdae wherein a -CH,-

k wh
groug %&Pg@aﬁu%é Ee?g%? gg @gog a %%%juqrogsn pﬁo%m%y pptg@'@ﬁly bear a
Ci. 58&3& lgr(n@)and fdiino B ghityrnasecondpoutd obakiky hlt%géﬁ Rnd/od Slﬁ L(P a%m may
uat er nar.y ‘i ound or a ring njtrogen and/or sul
be Otho&% Yg§idisg t%glfmdh%\f\’r%@m o dhe $-oxidss. rﬁxanqamam.sugable values
a es. .of .
of th@fégm?glre{r%%%&tygr ocm@ 15&1@}’?3&}5%#{ y&n}g Iplyllé'lwfyl isothiazolyl,

indolyy rquinply, tbymahylﬁ quomokyuyl tmsmtatulazpipyfazmgﬁ i ndol yl ,
3- benzodloxolyl, t hi adi azol yl ,

hi
th1az§f“'%18§1é§yr§%}t lnly OQ?SWT}O&{WHyHJYI’WWb lplapgl)pprazmyl 3,5-dioxapiperidinyl,
alt Ir@g@zhﬁlllq '
e }m I OX apilnrlegér%0 gﬂ)yﬂy&ﬂlﬂ@/b ?']ra%ggpg%yr a?}f}} ,qydxaz%lla/Zol yl,
N—mq@ylpyﬁr@ly] 4- Hwydgzq:,dynqumwlpniazrmfo,hdmsaAahmlzy]hdone

t rr ol oqyi nol one,
yr1d§|i enﬁrolg(o4eo 8 qéur}/oj}h?ﬁ\l gglg?l g@ﬁ]élonal ’rtﬁﬂﬂf’ palugs 59 “htergayrlyl”
1ncludﬁ B ,flclhhﬁﬁoil‘ﬂ-é}l&kﬁﬁlyl Aelidinyansl, 43%&@(96)%@’? byes b«f:&rothladlazolyl
eterocycly
pyrazolyl. In on€ aspéct of the invention a “heterocyclyl” is a saturated, partially saturated or
unsaturated, mono or bicyclic ring containing 5 or 6 atoms of which at least one atom is

chosen from nitrogen, sulphur or oxygen, it may, unless otherwise specified, be carbon or
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30 include 3, 4-dihydro-1, 4- oxazi nyl ;
2, 3-di hydro- 1, 4- benzodi oxi nyl ;
wQ@2d88s5d16emzot hi adi azol yl; pyrazolyl. |In one aBEEGB2@7/004267
the invention a "heterocyclygl" is a saturated,
partially saturated or unsaturated, nono or bicyclic

SR IR MR I -

mayb% oﬂbﬂg%ﬁdl@dﬁ@f&‘rﬁ@l ePEEhdd ed, be carbon or WO
8/ 056150 PCT/ GB2007/ 004267 -8 nitrogen |inked, a

EHZarbgcynh)d tamsatpriednpdrtigllbeaturetet o susabyatgd.- r@(ﬁ& OIdn@b'ChC

b di
cartof g B 4Bt N B Sl ptcea by
-C(O)P qfaftic@idrby “%ﬁitb%?élﬁd iP5 rﬂéﬁ@%fcﬂb ing GontaRINEL Hbr Oyl dra bicyclic
carbon ring t cont ai ns atons; wherein a - CH2-

ring comainnecaer mtpmﬁaﬁ‘m@bbezai@p Fercsarbegyciyl” snclge@yclopropyl,

cxlofit KRRl SRREEL, UG s iyt g
naphtlelqltétr(ajlﬂlyatlﬁ@yl &Jl?ﬂ&hﬂalmlbu tesI f or1 "car bolcycl yIt |

i nclude cycl opro cycl obu oxocycl open

cy€Es- @p@@p%hc rgr;gc ﬁ%p ézml%ﬁaﬂ mortc{yzgp bon r){lg%, pbqp@iaéqaﬁ/} 6 carbon
atomSRNhf%leh " - )? Elloﬂéga%{%@hgﬁ lg BF( kegléc@g %5}35' C%) Suitable Vélues for “C;.

SR A dSh is a saturate
GCarbd@ﬂitCIyﬁg iiaclads bydtopropyd, éﬁ@dbuqdrxtyaldp@n@l Erlcbcaychxblnxyll‘ﬂkmg D is

e T S0 e RSO 0 PR PSS e
ring” §4iff Pgﬁ 'ug(bgtl ded gllecc}ﬁ%&llpcfa(ﬁﬂéﬂ doug)Yeclg&rlaLHfﬂlle inBUEAORPARE ¥parBREm said

cyc fused to the | m dazol e of
doublé bomd)lcamptijes 3- ﬁ)laddltlane(l irbg atom splaetddafrqrni6), Naftor $ jadnesl by single

or oL b o6 K3 PRI o AR SR SERHED etue
1H-béi‘ﬁﬂﬁ'd§zd@§ln @H-lﬁﬁém N[zﬁ%]p%/ri%nmi diA- i@m@ko[mswpﬁﬁcnﬁ"ﬁl 3H-

sel ected from oi ned by sing 15
imidagold S+ elppadios!, 3Bcnm1éaﬂoé4 éabémlde@ylo‘fH—md@zwfﬁ:@]ew@a@uwﬁ and 7H-
m dazole of formula (1) include 1H benzim dazolyl,
H i mi dazo[ 4, 5- b] pyri di nyl

1 dea@ﬁﬂi)%@' ket with yHe caf¥dns of ring D to which they are attached
I m dazo[ 4,

form g fFite ﬁwra%@eqrad sarg%s%iﬁ elaéeptgac.iﬂ[dnﬁ&?nzﬂﬂ 4@3}9 %ﬁ% rsil%mgﬁsmdude a

) her with the carbons of ring D to which
dea%ﬂﬁg are a fﬂﬁ ied 20 forma 5 to 8-nenbered

c aﬁtrb@mmpllqbf ‘o | chikhmoybasyCl iy hcatmxyg Ex&ixplep bE4C ofilkeonpdarbonyl”

ring |ncludea di oxan i oxol a
includs RABPEIaTbOTE: CHORERBY b ent & DU GRoP Pl
“Cy. 6a1 th&QdWﬁ%GQﬁ%thoxy'aﬁﬁl HHSX ﬁi&ﬂ&%fb@?)éélkanoylammo
xycar bon n- t - butoxycar bonyl . ng es of

mclude(fbrrﬁainkiox yé‘etamudb adé propidiylaminet Ev@mypl@mf “|§Jn@:p;l ¥p(0), wherein a is

c1 | k de .f

0 to 27 1y c{{giq Igb gﬁg; ?tgﬁl]t anoéh?lﬁ\élpﬁﬁyﬁﬁgggs% ggﬂjfs?%j; f
!l | am@lal

ethylsuq-i?h.o ?t hi o, i)et %fl t ﬁ{agiaﬁ(r)rgt ﬁ?ﬁlgul%ﬁ?lnn?, 20651, Examples 0

“N- (Cétshlylyléunm ryalu ermgtpylaw a@keﬁwlgmuphgﬁwplese%np| es of
« 1 L |
N N4 iRy R ipd L LG SRARRRING, 2 ekl ST €

N-ethgt Wyﬂlatﬂyﬁﬁun&&aﬁﬁipﬁ obfC, galkenyl” are v1nyl allyl and 1-propenyl. Examples
of “Cy.¢alkynyl” are ethynyl, 1-propynyl and 2-propynyl. Examples of

purm}il

“N-(C.galkyl)sulphamoyl” are N—(methyl)suiphamoyl and N-(ethyl)sulphamoyl. Examples of
“N,N-(Cy.galkyl),sulphamoyl” are N,N-(dimethyl)sulphamoyl and
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"N, N-(C 1_6al kyl ) 2am no" i ncl ude di-Nnethyl am no,
i -(N-ethyl)am no and 30 N-ethyl-N-nethyl am no.
weEz@spb@aso of " C2. 6al kenyl" are vinyl, allyl anpPCT/GB2007/004267
1- propenyl. Exanples of "C8.6al kynyl" are ethynyl,
1-propynyl and 2-propynyl. Exanpl es of

N-mep SRR DR B es (o8- G R Dl i oY ane

methylanfiabday onz's aldodrhytayiidocarbeni, Bx4rmplee bh‘SN )\S(lﬂlsaiﬂl&m)jcbrbaﬂﬂ)yl” are
WO 2008/ 056150, PCT/ (B2007/ 004267 _ -

dlmeﬂmlf(rﬁlétpmrlﬂ?nm%frﬁmegby aw&r%‘wboméxgﬁw@gs of
“C\. 6a1 s(@koﬁﬁhm& qaaf?@é*%g w@@mﬂﬁhﬂw ABhRRGRERBY AR and

ocar bony

t—butylsm,phbx(y(ramﬁm)l Eydnipleaobdbmypikylsalphonydi’ irefudel maeth ploclahdromy |
. and t hyl et hyl am nocar bonyl . Exanples of "C
1S°Pr°E3r’]18‘élnE?ﬂ3é %hﬁwﬂl ABYL i ncl ude net hyl sul phonyl ani no,
| SOmE @&Mb&ﬁd@ iy f@fﬁn‘ﬂg (B nﬂ)rmﬁlat(IQLHr)fbﬁﬁﬂlﬁ’ (9 ¥iho§ HaR® chiral
Exanpl es” of "Cl1_6al kyl sul'phonyl ™ i ncl ud

centresrandiql somstanigbmeri¢ saytres P4 @l BHemydrsa antl it is to be understood that

et n e AT AT S YT

possesgnga/golra@@gyﬁmlbla@tm?prrer| c centres (E- and Z- isoners),
and it is to be understood that the invention

ehtd wa@g&rems tQ gahaghal] @atomedic detrey eldhe eorepeurgp @f the formula

o B0 D ik PRRSERR R o =

t Rug ﬂmatd tee ﬁrﬂléfﬁocmlfthﬁthﬁrtﬁmrﬁ@ﬁipbdﬁisaff tlﬁmﬁnfnararm) forndullg (Ia) or
formula (la) or formula, (1b) that possess
formu%@r@ab@ﬂ.%tst & spbyater asyvelf gs IF%SOI:XP@@ forgnssachy ﬁaé?rswawle hydrated

forms{l{@gs;to %? Rﬁl &to%? ffpa? Fﬁqﬁvéﬂzﬁo}l hGe n‘?[.ls 3hes all(s'uz:h s 104 %ﬁfns which

can exl st vated as we
possessr&igkhaﬁmbrﬁsmucmstmt;ch as, for exanple, hydrated 15

s toh understood that the inventio
o Bisbitam e Fadih BE5E 4Rt P Sk LIS L Begsed where
appropzitiec witARh9 90 HelekifitRaS, 'chlfn){ or Eﬁb@)dlﬁiéht%rdeﬁﬁé@ﬁ&eﬁﬁefore or
vari abl e groups are as | ows. Such val ues may be

hereingBesd vvhere appropri ate W|th any of the definitions,
k;\n o &bg@' j ment s defi ned herei nbefore or
her & naﬁé Y74 R ng Ais carbocyclyl. Ring Ais

hRigy Q¢yldidtbiydlewvherRid if ssidihdtcRelelyDENEAMS are QTamBEetRAthat
-NH noiety that nitrogen may be optionally

nitrogeBaY be apEenably subsiiveas by e|zsirewleciedifMBR Ring A is
P d L
SRRt Al 3 ant epogasioyl, oy, furany,

pyridipylr thikzoiyll,, isdéxazelzh 13y4- dmyédeIAtbenzoxazmyl 1,3- benzodloxolyl 2,1,3-
4- di ydro H 1 xazinyl, 1, enzodi o
benzoguaﬁlszo %guw@ﬁrzﬁd@ﬁdhi e a%ﬁl ﬁma?ﬁyf) irgjdage] ﬁ?%ﬁy dihydro-24-
1,4- be‘ﬁ?@;(a%ir&l St rrﬁ%}?ﬂ)éé ndnmlg mhwted ch ¥ bg J‘%fgi)i}? sdédted from R®.

- benzoxazin rro y be opti
stgAuaJmealzaiyi mnldyz@ylgﬁ,éuphﬁbbéﬂ bd-HenooraRBlyl, Ri ng A

pyrroli§l,s, ﬁl?%{lﬂ;%l%ﬁ @agglérghg%g%%lp’h)}rél,-dihydro-ZH-1,4—benzoxazine, 1,3-
benzodioxolyl, 2,1,3-benzothiadiazole, quinolinyl, thienyl, cyclopropyl, cyclopentyl or
cyclohexyl wherein said pyrazolyl, imidazolyl, 3,4-dihydro-2H-1,4-benzoxazinyl or pyrrolyl
may be optionally substituted on N by a group selected from R®.

RCis C salkyl.

Ring A is aryl.



pyrrolyl, furanyl, pyridinyl, thiazolyl, isoxazolyl,
3, 4-di hydro-2H 1, 4- benzoxazi ne, 1, 3- benzodi oxol yl
wQ 2d88s5d18mzot hi adi azol e, qui nolinyl, thienyl, PCT/GB2007/004267

cycl opropyl, cyclopentyl o6r1030 cycl ohexyl wherein said

pyr azolyl, imdazolyl, 3,4-dihydro-2H 1, 4-benzoxazi nyl
y/(gg% lrmy be optlonally substltuted on N by a

gro {éd fromR6. R6 is Cl _3alkyl. Rng Ais

aR;dgA\@tﬁﬁ@leﬁ&ﬁﬁﬁ@rWﬂx@ﬁ@D?l 004267 -10- Ring Ais

F%Q y&%%hea desmﬁyhgy%mm&%}a%%ya%yPyg'rmS'r%: yl .

N ot e Py bR XU 1 ming

|ngy‘tllso@1@p§/1balkyﬂycl opentyl cycl ohexyl. R is halo,
ano al ka . am o 3al i<yl or

1 aﬁ%‘i&i&?ﬂ%’ CIOP‘?aY gy ey cyano car bamoyl , or
G Bl leyarl3, iy §a11?h?1b9lanﬁ1¥@'@la3al‘k [ il lkO SapylkoxParb@iyy! . 10

Rl is hal 0, cyano, car armi/ Xy or

R’ sdialesyano, Cmamgylhall G kYéyano is halo. R is
0 chloro o oro S chloro. 15 nis 0-3.

Eﬁi § lo SR ﬁarB methg%enyl , RL is selected from

hR! B 1o, CY£R0 cabindyll €, Jalleixydr CoBalkessylCL- 6al kyl . 20 R2
is, Cl- gal kyl; wherein R2 may be i ndependently

oBt }S&@&?VYé‘H%stltut ed on carbon by one or nore RO;
\I%E{Seﬂ [% is carbocyclyl. R2 is Cl-6al kyl; wherein

e independently optionally substituted on

chLisdnoﬂny,c}rbmeomlﬂunme RO; wherein: 25 RO is

C§[ clyl wherein RO nay be independently optionally
Et5t%9Ped on carbon Dby one or nore R17; wherein:

nis 0-3.

nis 1.

nis 2.

Ring A is phenyl, R is selected from halo or cyano and n is 1 or 2.

R? is C-galkyl. “

R? is C;-alkyl; wherein R* may be independently optionally substituted on carbon by
one or more Rg; wherein:

R’ is carbocyclyl.

R? is Cj-galkyl; wherein R* may be independently optionally substituted on carbon by
one or more R9; wherein:

R’ is carbocyclyl wherein R® may be independently optionally substituted on carbon
by one or more R'"; wherein:

7 is halo.

R? is Cj-galkyl; wherein R* may be independently optionally substituted on carbon by
one or more R’; wherein:

R’ is carbocyclyl; wherein R® may be independently optionally substituted on carbon
by one or more R'"; wherein:

R is fluoro.
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R17 is halo. R2 is Cl-6alkyl; wherein R2 may be
i ndependent|y optionally substituted on carbon by one
W@roRDFESRI; wherein: 30 RO is carbocyclyl; wWheeEGB20R9/004267

may be independently optionglly substituted on car bon
by one or nore R17; wherein: R17 is fluoro.
2008/ 056150 PCT/ 007/ OO

wRe s nsateylelergia R e mqnge%téi (?nggsl'%subagluge\ét n caCPon by

ne oPRofRat one or m)re R9; wherein: RI is
© eteroégﬂllgr R2 is Cl-6al kyl; wherein R2 may be

[ Raesdmnﬂeuydlgl optionally substituted on car bon by 5

k;;ﬁkﬁ MFﬁ?ISW aﬂgg %glgpeingg%t&r %e r%‘taﬁi sU t%?tuéergla?r} c}:/arbon by

oneo?ﬁ&%ﬁefﬁ%%h%%l@n carbon by one or nore R9; vvherei n: R9
et érocyclyl, wherein RO may be independently
|1&)p15a:id}5]! substltut ed on carbon 10 by one or nore

ﬁiﬁzéi évh ?rre ﬁmﬁigg rbn%%ﬁ&{d}é}ltl}z 8ﬂ§c§ﬂaﬁ Wk eiitkd on carbon by

opti o Bstit ut ed by
oneoang,gé)lq%@glr@ﬁt ed from R19 R2 is methyl; wherein R2 may

be |ndependentl tipnal |y subst t ed
o |Re iphetprocpclRow m@g} ?ﬁxay a@é, npd§pgﬁi§ﬁ§iy %p 1(%2\&%%{1 s?i?utgc\{ on carbon

by ongl% Q%IOII% R eglﬁlgrer}l ir?)% Bep@cfcﬁﬁj ERRRASBh NI Hﬁiétﬁﬂﬁt h})&o%gn may be

on car nore R9; wherein:

opuohaﬂbpdilﬁiti/chted;bgrlacgmhﬂ selajt&a}sﬂmmlkl%d on carbon by one or
more R17. R2 is

i R elp,g}@&@}ﬁ,twger%tﬂ dﬁ@f lpei,\gger & ?rttgrz 10 ﬁlkl)%sa}bﬁ%%lteél onc hbeon by

oneo? d}%) pherein: 20 RO is phenyl optionally
t’ut eé on carbon by one or nore halo. R2 is

gg{jnﬁggﬁguggl I i sopr opyl or isobutyl; wherein R2 may
i q gge I’B aI | en%urﬁf?y t'fjongﬂ Qt%sﬁf{{t&f)& &¥bon by
one d@%ykylwg&elgenzyl R2 | s met hyl . 25 R3 i's hydr ogen.

R’ is phenyl opnonally substituted on carbon by one or more RY.

R? is methyl; wherein R? may be independently optionally substituted on carbon by
one or more R9; wherein:

R’ is phenyl optionally substituted on carbon by one or more halo.

R? is methyl, ethyl, isopropyl, or isobutyl; wherein R? may be independently
optionally substituted on carbon by one or more R’.

R? is methyl, ethyl, isopropyl, isobutyl or benzyl.

R? is methyl.

R? is hydrogen.

R3isC -salkyl.

R? is methyl.

R? and R taken together with the carbon to which they are attached form a Cs.
scarbocyclic ring.

R? and R® taken together with the carbon to which they are attached form a
cyclopropy! or cyclobutyl ring.

R* is selected from Cjalkyl; wherein R* may be optionally substituted on carbon by

one or more R'C.
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R3 is methyl. R2 and R3 taken together with the carbon
to which they are attached forma C3_ 6carbocyclic
WO 2008/05380 R2 and R3 taken together with the capGDOBR@®7/004267
whi ch they are attached farfp.a cycl opropyl or
cyclobutyl ring. R4 is selected from Cl_6al kyl;

e T b B e B p5 B8 offonat

substiftfed ¢h é@&&%;e&qefdrqmm‘%wheraﬁ hyl propyl or
S O-butyl wherein R4 may be opti onal ly substituted
oR clalcbdﬂpﬂﬁ'?y]one or nmore R10; wherein: RIO is

cyelo )
CIlS% Pe¥1] f%{l gnekhyl ﬁﬁﬁ%&’%g'}%%;ﬁ/w %&P%Eol}%”mo but&or (%3
6cyc1o@n¢ycl oa: Ikyl tF;4 Is C3_6cycloal kyl; wherein R4 may be
ti ona substituted,on carb
E\ 1%C3;§p§1>:/ 51@)?‘1 ereerB p@y@? rwpggnai%( s%ﬂs%;t&t%ﬁ me’cﬁr%oﬁg one or
moregn(ﬂ uoronethyl. Ring D fused to the im dazol e of
ofmula (1), formula (la) or formula (Ib) forms 1-H
b®&Ad excttazapyd. or 3H- i mi dazo[ 4, 5-b] pyridine. Ring D
fuged to the imdazole of formula (1), formula (la) or
&r‘ﬁﬂ’thyl(lb) fornms 1-H benzini dazol e or

fAn?etgﬁpyrldlne 15 Ring D fused to the
oleo la (I), formula (la) or formula (1b)
f (an@D]fhbedktemhﬂ inrii ezt &, forkuli 1) ifermia, @a)sjr fgronels (Rp) forms 1-H-

di 3Hinid 4,5-
beﬂz"@]‘%ﬁ?&fég‘{mgﬁ"l‘ﬁg 3’@&%%"% b] ply:ni d?ﬁ§ |[
SIEATDAREQ 8 1R &dlwdléiﬁ%ﬁmhla @I)F'fo?ﬂﬂuﬁl{lam foroimild b forms 1-H-

fused to the imdazole of formu formula (la) or
benZIma;timllea)r@%m1ﬂ@>'40|ﬁ%5rﬂPledmedazo[ 4, 5- c] pyri di ne or

& Ifglsetdhtg%‘ml_é ré“i}n%%z%ﬁ% fg&})?rP rfo?f(npfa (ﬁ% olr)fmfr&ﬂ? ﬁb? %1%3 1H-
benz1fn<i)dzﬁbiealHllﬁl)ldzfzﬁ[’Mb]]pdelr@E HH—ﬁ‘mﬂ@i&M 5-c]pyridinyl, 3H—1m1dazo[4 5-

3Hinid 1H-i mi dazol 4,
c]pyrlélmylrh;]ﬂi-géw{qéo[él yw@flbilaéé’rméalzgi"p%zcorgffﬂéﬂg]zlp ﬁhBuﬁl%‘/l

¢S BIALFRUCR0RIACE Q0 ), ARSIty ) s 1

imida€a[4gat Jpgridipk or hlyc(rﬁ‘zﬁhe 63quy11d2&n[4’,15},c]p5lll\ld(rfé 2:1).
1 _6al

1 K88 uyggtpﬁgmpggql\ﬁc\:pf(fg%%}ﬁlggﬁykﬂ @aa(;lﬁ)a%W@ula (Ib) forms 1-H-

benzi%z&@,l #H-lh%(cg)zﬁélﬁ blpyridine, 1H-imidazo[4,5-c]pyridine or hydrazine - 3H-
imidazo[4,5-c]pyridine (2:1).

R is a substituent on carbon and is independently selected from halo, carboxy,
carbamoyl, Cy.salkyl, Cy¢alkoxy, C¢alkanoyl, N-(C.salkyl)amino, N,N-(Cgalkyl):amino,
C.salkanoylamino, N-(C.salkyl)carbamoyl, N,N-(C.salkyl),carbamoyl, C;.salkylS(O),
wherein a is 0 to 2, Ci.¢alkoxycarbonyl, heterocyclylcarbonyl, carbocyclyl or heterocyclyl, or
two R may together with the carbon atoms of ring D to which they are attached form a 5 to 8-
membered carbocyclyl or heterocyclyl ring; wherein R’ may be optionally substituted on
carbon by one or more R'*; and wherein if said heterocyclyl or heterocycly! ring contains an
-NH- moiety that nitrogen may be optionally substituted by a group selected from R'S;

R’ is halo, methyl, trifluoromethyl, N-methylmorpholino, methoxy, trifluoromethoxy,
ethoxycarbonyl, hydroxymethyl, difluoromethyl, carboxy, carbamoyl,
N,N-(C.salkyl),carbamoyl, N-morpholinocarbonyl, N,N-dimethylaminomethyl, N-
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wherein a is 0 to 2, Cl_6al koxycarbonyl,
het erocycl yl car bonyl, carbocyclyl or heterocyclyl, or

WO wsBSc18my t oget her with the carbon atons of PCTYGBEDOT004267
which they are attached farygp.a 5 to 8- nenbered
carbocyclyl or heterocyclyl ring; wherein R5 may be

o G GR L et RS AP s B0 Bl Y

cyclopk @mﬂalns an 30 -NH noiety that nitrogen may be

ionally substituted by a grou selecte from RL6;
sshqlfmcg calkig beal QXY Gt Qﬁ@?ml |wherein R may be optionally

subs’uNE APV ok%ﬁql (ﬁ?/%?rgglhoxy, trifluoromet hoxy,

oxycar , oxynet hyl , difl uoronethyl,
CRP hohao, G 3alksiy0Y kalkdkyNr((G. stydailkyllvyiRein Rimasl be optionally
N- nmor phol i nocar bonyl N- di met hyl am nonet hyl, N WD
Subst@mm@éli@@mwm@sﬁ 4267 -13 norphol i nonet hyl ,

o5y Iﬁg?%@?&? @c}y hlkogf bl 5@51‘691&1 Pwhé'f@ﬁlrw ﬁéﬂ%rl he B?!tllonally substituted

opr opyl I's hal o,
on ca@&nBylohemymorel@o 6cycl oal kyI wher ein R5 maybe

ﬁRI on II }gt% ed on carbon by one or nore RI15.
W Ky b??y Cl_6al koxy or C3.6cycl oal kyl
Wéﬁseﬂrﬂluggb lel%e%kyep dl ro;ij—]bSt'tUt ed on carbon by
y

one or nore R5 1s 'Kyl , Cl1_6al koxy or

c®’ ” Gclyadd.oal kyI wherein R5 may be optionally

ngtuagted on carbon by one or nore halo. R5 is
OOROTO o C1_6al koxy. 10 R5 is

t|R5ﬁ§m5@ﬁ@ﬁhyI1, met hoxy or cyclopropyl. R5 is halo.
RS.is chloro or fluoro. RS is halo and mis 1. RS is
h& és baldapd insis2, 15 R5 is Cl_6alkyl. R5 is CL_6al kyl

erebnﬁggdnay be optionally substituted on carbon by
iI's trifluoronmethyl. R5 is Cl _6al koxy. R5 is
mRE RORY. salky2 Shigtedn B nlaydie optiomdllyGsubdtit@iet dn cartios by halvi. s

1'RS is tr1ﬂ7horomethy1.

R’ is C).salkoxy.

R’ is methoxy.

mis O, 1or2.

mis0, 1,2 or3.

mis 0.

mis 1.

mis 2.

mis 3.

In a further aspect of the invention there is provided a compound of formula (I),
formula (Ia) or formula (Ib) (as depicted above) wherein:

Ring A is carbocyclyl or heterocyclyl, wherein if said heterocyclyl contains an -NH-

moiety that nitrogen may be optionally substituted by a group selected from RS,

R! is halo, cyano, carbamoyl, Cygalkoxy, Ci-salky or Cy.¢alkynyl;
nis 0, 1 or2;
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25 ms 3. In a further aspect of the invention there

is provided a conpound of forrmula (1), fornmula (la)
woeooBosdrad a (I b) (as depicted above) wherein: RITIGB2007504267

carbocyclyl or heterocyclyligwherein if said

heterocyclyl contai ns an -NH- noi ety that nitrogen may

subss ted
]5% ’l%aﬂﬂ'gfl er%xgslﬁ Car denc E%Fg{t%gaﬁﬁ@ﬁ&l%g@ egrqlﬁgrbon by
oneoﬂﬁoﬁzk%al kynyl: "nis 0, 1 or 2; WD 2008/ 056150
PC]/ GB2007/ 004267 -14 R2 is G -6al kyl; wherein R2 may

bR’ isrhyelpegsaenClipalbpk i onal |y substituted on carbon by
I d
UKk 8P P HLSHER B B B en
cyclo;abpyaailﬂegiclbgm?nmg,s c%c: Eplropyl or cycl obutyl ring, R4
is,selected from a re
RR iesplasteddpam @naf&l%v OrQJﬁQCEQ%IfCﬁawﬁ%e@g%aﬁy B?/Omf%lah}l
Slletl@é@Orrgm?(ﬁlwo& §ruﬂ§glgﬁlm the im dazole of formula (1),

ofmula’(1b) forms 1-H benzi mazol e,
3RingDdawd|td fife- injigazolediffernmula (I), formula (Ia) or formula (Ib) forms 1-H-

| kyl ,
benziipbralin AL GRS TSIAT Rl e e Shaiy i e
oﬁﬁ '1501512% |(Y | 6aﬁ(5}p &l 6&}*&&@(}@ B @?F@E’&y\’wﬁ&eﬁf@ 1Q)alk§m§ oftibally

a phdrmaceéutically acceptable salt
substltthaimotaerISwlthhaIOﬁ emd her aspect of the invention there

g x"ﬂdgd a conpound of formula (1), formula (1a)
(I'b) (as depicted above) wherein: Ring Ais

C@fb@ﬁ%&a}ékut@&lma&@pﬁﬁwawtherwfer einif said
het erocycl yl contains an -NH noiety that nitrogen nay

be optionally substituted by a group selected from R6;

CR:? Ig o ox?gﬂe@, h% Q}XH’HIIé)ﬂStth%l i pr%@eﬁ% co@olamy formula @D,

form&i(lﬁabkﬁdrmumm)eaamd@?ctﬁcmybdm) thmpendent ly opt i onal |y
substituted on_ carbon

hyrdi® felp carpgcyhyliog h§*é¥°@<¥?1(¥b “f?ae g%a@&emcm ceRtaingan -NH-
moieta¥at AfrRh n2RAe! oproHAR dbsliGRADY LAOBPRIRNd from R,

R® is C\.zalkyl;

R! is halo, cyano, carbamoyl, C;¢alkoxy or Cyalkyl;

nislor?2;

R? is Cy-salkyl; wherein R* may be independently optionally substituted on carbon by
one or more R%;

R? is hydrogen;

R* is selected from Cy.salkyl wherein R* may be optionally substituted on carbon by
one or more RIO;

Ring D fused to the imidazole of formula (I), formula (Ia) or formula (Ib) forms 1-H-
benzimazole, 3H-imidazo[4,5-b]pyridine or 1H-imidazo[4,5-c]pyridine;

R’ is halo, Csalkyl, Cs¢cycloalkyl or Cy.galkoxy wherein Cj.alkyl is optionally
substituted on carbon with halo; and

misQ,1or2;

R’ and R' are as defined in formula (I);

. or a pharmaceutically acceptable salt thereof.
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one or nore Rio; Ring Dfused to the imdazol e of

formula (I), forrmula (la) or formula (Ib) forns 1-H
whessiopazol e, 3Hi m dazo[ 4, 5-b] pyri di ne or PCT/GB2007/004267

1H i m dazo[ 4, 5-c] pyridine;-185 is hal o, Cl _6al kyl,

C3_6cycl oal kyl or Cl1_6al koxy wherein Cl_6al kyl is

B oS RPN, 300001 i
formul@l(Ja) oo foranjbd dbirécalepicedl dbpveoriepeiabl e sal t t her eof WO

2008/ 056150 P GBZOO?/ 004267 -15 In a further aspect
lslcﬁ‘mcg o hetsracsicylnr ovi ded a conpound of

TR, Q/%rovgrﬂéi l%r@%zllkﬁ{d/,for”ma (I'b) (as

ep| ct ed erein A is carbocyclyl or
hetseracd;cl yl; R is halo, cyano, carbanoyl or
rein

26alkoxy: S5 nis 1 qr .2, R2is Cl-6alkyl; whe
B B EEERRC ke B ALeTY CoeRR bstGH on tarbon by
one or@36E®3. by one or nore R9; R3 is hydrogen or
Cl; 6al kyl; or R2 and R3 taken together with the carbon
tl& Wh}’dwgtheycmiékﬂttached forma 10 cycl opropyl or

22%% Itl%ﬂ t‘%g?l\ﬁ%rr%ﬁh%ﬁlfgﬁ)qu% 8’51 tE@ﬁgf%:agXCheg form a

cyclopﬁéﬁsﬁbttydl&ﬂnﬂrmfgar bon by one or nore R10; Ring D fused
to,the imdazole of formula (1), formJIRQ (I

7 iselecie @)onf Er-sidkyl OHCs. b*é/ﬁkqaﬂwk ovherein R” may ge optionally
subst1t€i£'el'd'o'i§'d;q éﬂé‘egﬁgﬁégme 1Hi mi dazo[ 4, 5-c] pyri di ne
razin

m’dazo[ 4, 5- c] pyr|d| ne (2:1); R5

i Rniga]) 6useClo thalikydazole offorfrall kKA fomdnen €ia) offorfimlk@@bh) fosms 1-H-
ionally substituted on carbon with hal o; d mis

benm@mie S -iptidagol b hipridence i HEHAAZp b éw@me@réaafazme 3H-
1m1dazto’[14?5%$é7nél%8a('2nl)a further aspect of the invention there

a conpound of fornmula (1), formula (la)
oR’ fschalm Casqlkyl)or (Casal&ew whemtineBG oKyl wmptmnaiiy Ribsruiedics

car C or heterocyclyl; wherein if said
Carborh‘@’ttg?’@%yi‘%lctl contains an -NH noiety that nitrogen may
bg ioptienal |y substituted by a group selected from R6;

R is halo, cyano, carbanoyl, Cl 6al kyl, C2_6al kynyl
oPr mha@apcrquj'(lyally acceptable salt thereof.

In a further aspect of the invention there is provided a compound of formula (I),
formula (Ia) or formula (Ib) (as depicted above) wherein:

Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R®;

R!is halo, cyano, carbamoyl, C;¢alkyl, C;¢alkynyl or C; ¢alkoxy;

nis 1or?2;

R? is C-salkyl; wherein R* may be independently optionally substituted on carbon by
one or more R’;

R is hydrogen or C;-salkyl;

or R* and R? taken together with the carbon to which they are attached form a
cyclopropyl or cyclobutyl ring;

R* is selected from C.galkyl or Cs.gcycloalkyl; wherein R* may be optionally

substituted on carbon by one or more R'?,
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25 nis 1 or 2; R is Cl-6al kyl; wherein R2 may be

i ndependently optionally substituted on carbon by one
wWoerowo0sESRI; R3 is hydrogen or Cl-6al kyl; or RPCEHGB20R3/004267

taken together with the carlon to which they are

attached forma 30 cyclopropyl or cyclobutyl ring; R4

' 1§1n§@ ﬁﬁ&?% the ‘i’fﬂlc@zol@ 3k hiﬂnu?ar (Iﬁox@rﬁﬂ& tl‘ﬁ?bi‘ﬁblr%\um%)efoﬁns 1-H-

be optionally substitu on car bon by on€ or
benzmmzpb BH imi2zapRBLOH8ItER RCH- mﬁ@zm gadgeidine; 16 Ri ng D

f%’sﬁ% &o t ga?ky'd?,r %@Z%L,&yo%g{:{g{ k&{ Ps optlonz{HJy subgtltul)ed on
carbon?&bhhﬁhlga@rﬂ[4 5-b] pyri di ne or
IH i m dazo[4 5-c]pyridine; RS is halo, C-6alkyl or

GBIBQJ kos3 wherein Cl-6alkyl is optionally substituted
Iﬁlarbon Wt O, 1 or 2; or a

s U,
p raar e lﬂacg%pc%bl?g%f@egg t thereof. In a further

aspect of the invention there is provided a conpound
of formula ( fornmula (la) or formula (I

e fugthey 3&9%5‘\9 @f therHayeitign theye R mgwﬂled @;C@@p@md)éﬁ eyt (D,
| ohexyl ,
formulBB (Jr 01?3{&4 ﬁ@? gag;/dg 1§Fe¥104b §3r/ |C 4 IO n;lxy

lRihgt/’ﬂ ls&BElEbtysﬂ frans ph@;rhlcyb],optdpyh‘ nyctlopqmyylr ofcydhexyl, pyrazolyl,
benzoxazi n

1m1da291}§ %Farwg,paué iLk;e?h%’é%ﬁo 11,91%az01y1 thienyl, pyrrolyl, 3,4-dihydro-2H-1,4-

benzo%lfgnlyr%l ?f—ﬂ%l?ﬂfﬁp sg:tﬁﬁ%&@xmﬁuﬂ gQ}J Bég%bvhlad?dzhw,rdﬁﬂﬁ)@fﬂgfﬂw
dihydr6naphthyl, i iinyt, goyidingl- Nydmdm@ir 6axosla6-dihypyopaziding] wherein said

[ 'daol ., r.rol yi . .
pyrazolgt, el Bt Cantiau B Buvson 2L rbgnguaipytnaua gpripgally
substltﬁtéﬁ%lmﬂﬂé@@l b?rh Folip Sa€RedPitoR 1Y oup sel ected from R6;

sel ected fromhal o, nitro, cyano, am no, carbanoyl,

di ! gigaed fromalahitpn gyanoGImda) ¢esRamoyhy éﬁla&lkﬁyCz salkynyl

C 6all%i(§Glgﬁlkaql}l@ré%rgmg;ﬁelggﬂhﬁl Afﬁgﬁﬁle%do :1['521 %rxgg{%/n}émil lnﬁglkylS(O)a

wherein€ed i€10a6 R¢tabocyohig, I’lﬁtemod')’ibl}fm\yhéi&n@tmm Optionelde | Euﬁsﬁt\ﬁéﬂ on
on carbon lk]){); one or more R7; and wherein if said

carbory st enesrryBOtg K ot whersindhsaidheterpsydycontaies ano NH-eigisrfhat
mtrog%ﬁﬁa?ﬁe Bgﬁ(gﬁﬂ?ls{l stlﬁﬂpcgfaﬁf E?%}o%g sBi t@d erog&‘gs selected from

ect e r‘om net hyl ,
et s\, 1, |25mp'§r opyl, isobutyl, phenyrret hyI 4-

R SpeIe ity 0 RS TS 50 A 00
ﬂuoroﬁ@hpﬁﬂetﬁﬁ M pGHuhNIg¥IRLe attached forma

R? is hydrogen or methyl;

or R* and R taken together with the carbon to which they are attached form a
cyclopropyl or cyclobutyl ring;

R* is selected from methyl, ethyl, propyl, cyclopropyl, cyclopropylmethyl, isobutyl,
and 2,2,2-trifluoroethyl; ‘

Ring D fused to the imidazole of formula (I), formula (Ia) or formula (Ib) forms 1-H-
benzimidazole, 3H-imidazo[4,5-b]pyridine, 1H-imidazo[4,5-c]pyridine, 1H-imidazo[4,5-
b]pyridine, 3H-imidazo[4,5-c]pyridine or SH-imidazo[4,5-c]pyridazinyl;

R’ is selected from chloro, bromo, fluoro, methyl, isobutyl, hydroxymethyl,

difluoromethyl, triffuoromethyl, morpholinyl-4-methyl, N,N-dimethylaminomethyl,
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cycl opropyl or cyclobutyl ring; R4 is selected from
met hyl , ethyl, propyl, cyclopropyl, cycl opropyl nethyl,
w0 s@basels) and 2,2, 2-trifluoroethyl; R ng D fRCEGBR@®7/004267
the imdazole of formula (437,- formula (la) or fornmula
(I'b) forms 1-H 30 benzi m dazol e,
cyclop%{tyl %&ﬁé?% 4r1§u$}bﬁﬁéfHon rt%rbol(?‘ étHirlg%Qif* ngb‘tﬂ}h@z\%éﬂ} R&bamoyl,

i m dazo pyridi ne, 3Him dazo['4, 5-¢c] pyridi ne

N,N-disnetBpcinhiaylo M@Odl‘]nplpanbdazh Bryplyrid iR, idspysistinsdi wethyitisim
thyl ..isobutyl,
methyﬁ?k?@ayﬂg nﬁy SUb&IEJ? teffto(?no l?(ﬁwmﬁ B&P? for onet hyl ,

meripbol bm’l -4-met hyl , N, N-di met hyl am nonet hyl, WO
2008/ 056150 PCT/ GB2007/ 004267 - 17 cyclopropyl
et Wasaym=2.rthe [wo RSriegatlsx forne adissiny] oedinyplybribgxy,

ggé%ﬁgfﬁ%yQ@XMgFQQEQWQXsﬂt&gr2@FInztgzlfgrgsrny|

met hyl thi o, nethylsulfonyl, optionally substituted on
carbon wi th hal o; and m sO, 1or2 5 or when m=2, th

Fi9Te BieitrBer 359pFhok thei igkentipn thsre if psRwied a f:prﬁg@undoqf formula
), foﬁtﬁg@ag%?ﬁdgﬁug Iia)’ aé‘ﬁgﬁpﬁﬁ%e%svez%fer&ﬁlef eof . Therefore

e rnvention there is provided
angrmmecmfycHyhrrrula (1), formula (la) or formula
(gbg (as depicted above) wherein: 10 Rng Ais
lyl; R is halo; nis 1; R is Cl-6alkyl;
Whgrgin R2 may be independently optionally substituted
on, carbon by one gr nore R9; 15 R3 I's hydrogen or
CR? 6T koplkyl; Ruhdrein | rewt lmjnﬂemrdmly&ajtlloyallsosubsmuted on carbon by
cl oal kyl; wherein R4 may be optionally
Oneorﬂfﬁ@ﬁ%ét uted on carbon by one or nmore R10; Ring D fused

t R? {shydi ﬂ@z_gil%amgq formula (1), formula (la) or
for mul a({ge forms i-H benzi nazol e,

3R ismelfa@d[fmns Copalyliod Caecyclaallkyki wiaerein R 'snay by entionally
d 3 d 4, 5- di 2:1); R5
S“bs“ﬁ?‘gedh%%‘%& a}ekd#&é%e'ﬁgi Z?Loxy \3\}12?;: h o, gal k)y| i s

ORfrigdD &iideyl t& tliesitmdazb&d)f tfdil‘mmai(lb,dﬁrrmﬂﬂb mld) @k Gorotuld @bPfords 1-H-

_or Oéa RO i s carbocycl or ,he,terocg :and_ 25 R10
benziaz ﬁ%wépzﬂél 5-b]pyri ne 1H-1midazol[4, c]pyndme ot hydrazine - 3H-

imidazo[4,5-c]pyridine (2:1);

R’ is halo, Cisalkyl or C.salkoxy wherein C¢alkyl is optionally substituted on
carbon with halo;

misQ,1or2;

R? is carbocyclyl or heterocyclyl; and

RYis carbocyclyl;
or a pharmaceutically acceptable salt thereof.

In a further aspect of the invention there is provided a compound of formula (I),
formula (Ia) or formula (Ib) (as depicted above) wherein:

Ring A is carbocyclyl;

R' is halo;

nisl;

R? is C;-galkyl; wherein R* may be independently optionally substituted on carbon by

one or more Rg;
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or a pharmaceutically acceptable salt thereof. In a

further aspect of the invention there is provided a
waeoeowosiid of forrmula (1), formula (la) or forpal/aBgdod)pos267

(as depicted above) whereitit8Ring A is carbocyclyl;

30 R is halo; nis 1; R2 is Cl-6al kyl; wherein R2 may

bg3 qsr}g@g}%@g%p@l YalR tional | y substi tut ed on carbon by
one or nore 2008/ 056150 PCT/ (GB2007/ 004267 - 18-

-B tSsSelwtstd (fg:exm CﬁDBaH@l-OG s kgyicloattyli wheseindk trea e aptionally

K r ab kyl; wherein R4 may be
Subsu%‘{ﬁcf %#tf%’;‘qb s(l’ﬂ?_otrl (?fiag{d 'on carbon by one or nore RO

RRxE 1D e @&t}tethJa@olemftt@mh@(m fofE1alD of FormulLABYfoRms 1-H-

(la) or formula (Ib) fornms 1-H 5 benzi mazol e,
benzigaraleriddhingflazobd. bl gyrtcumyiylH-tmldazo[tl 5-c]pyridinyl, hydrazine - 3H-

imidam Igg@ggﬁﬁﬁ%ﬁé? léj:]rﬁ% Irrhngi]a (%1% 55 .{]i{%‘é’}étn??or 7I§ -purinyl;

SH-S usmzatam{ﬁﬂks'»f @ yeikdry whiteir0C | Alikyp W(bptﬁbhallﬁﬁlbbﬁtuted on
hal o, - 6al kd% or Cl_6al koxy wherein -6al kyl is

carborbmtilélﬁht qrywe b 983t togeiBerowith th&roam@n\fmms q»fanneg larto tihishtbey are
e PR EOSIPE A IR 36000 BT HhT B LR
membel‘edhﬁtgenm}cbﬁtbptionaﬂm substituesdedmcaren 15 dre & mdre ReTTaad @tdlerem if
said hﬁtﬁtcogy&%émnga% %geﬂg : I%lél)lbegé Ihtatu %grg%q%g@gg [)Sk:/) &r)]tlu?bqqu substltuted by

agml%%@k@geagmﬁpRMNH noi ety that nitrogen nay be
ptionally substituted by a group selected from R16;

nriis 00l oi20or 2; R9 is carbocyclyl or heterocyclyl; and
150R10 .i s carbacycl yl ; -or pharmaceutical ly
g éspctaélt)(t%&é’g?‘%‘%eﬁ%%/yé@fl ar‘f]ﬁer efore in a further aspect
qullggaﬂbeyﬁqgm on there is provided a conpound of
formul a ébb formula (la) or fornula (Ib) (as

L8

or a ppapiageusiga ptablespleiherecf0 Ring A is carbocyclyl; R
is halo; nis 1, R is C-6alkyl; wherein R2 maybe
i ndependent |y optionally substituted on carbon by one
ofhemefde RO fuztheR&pe& diYitl @@emtion there is provided a compound of formula

(I), formula (Ia) or formula (Ib) (as depicted above) wherein:

Ring A is carbocyclyl;

Rlis halo;

nis1;

R? is C;-galkyl; wherein R* may be independently optionally substituted on carbon by
one or more R9;

R? is hydrogen;

R* is selected from C.salkyl; wherein R* may be optionally substituted on carbon by
one or more RIO;

Ring D fused to the imidazole of formula (I), formula (Ia) or formula (Ib) forms 1-H-
benzimazolyl, 3H-imidazo[4,5-b]pyridinyl, 1H-imidazo[4,5-c]pyridinyl, hydrazine - 3H-
imidazo[4,5-c]pyridinyl (2:1), 5H-imidazo{4,5-c]pyridazinyl and 7H-purinyl,

R’ is halo or Cy.salkyl wherein C,_galkyl is optionally substituted on carbon with halo.

mis 0, 1or2;

R’ is carbocyclyl or heterocyclyl; and
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R4 is selected from Cl_6al kyl; wherein R4 may be

optionally substituted on carbon by one or nore R ;
wRevg/oss1fused to the imdazole of fornmula (1), PEDGBRI0E004267

(la) or formula (Ib) forms12-H benzi mazolyl,

3H i m dazo[ 4, 5-b] pyri di nyl,

htwhsr@ag&;c% 1;5- ¢l pyridinyl, hydrazine - 3H 30
i m dazo[ 4, 51470] pyridinyl (2:1),

Oraphsm&qw@l@ﬂ@[MQ@tab]lanchamﬁyl and 7H-purinyl; R5 is
hal o or Cl-6al kyl wherein Cl-6al kyl is optionally
substituted on carbon with hal o. mis O, | or 2; RO

|15 2GANTaANG a¥beco bl MQIRieRRE thks is PREViANd 2B a8 bBformula (T),
PCT/ GB2007/ 004267 19- R10 is carbocyclyl; or a

formulg Gk oa fatmiladb) (s depistsd abpee) sdtereitther eof . I1n a stil |
fﬁl%&e{s gﬁ,?)gf 10f the invention there is provided a

oun |’rula(l) 5 formula (la) or fornula

(R'bi} hélesordemiost ed above) wherein: Ring Ais
carbocyclyl; R is halo or cyano; nis 1;, R2 is
asdal kyl ; wher ei n R2 may be i ndependently optionally

SRjgﬁﬁl-ﬁHﬁﬁgx%req@ @é I?&E% c%‘iltlg Pg@%a%yﬁ}ésrtgﬁeﬂ ?e‘l carbon by

oneormrw}eﬁ optionally substltut ed on car bon by one or
Ring Dfused to the i mdazole of formula (I),

e R ;
@%V@O&?%) or fornula (Ib) forms 1-H 15
byehnig keed ﬁjom @’ alliyl; qfi}?e‘i’&lﬁ B gﬂyer dpﬁiioﬁé(llly substltuted on carbon by

1H-i m dazo[ pyridinyl, razine -
one orinrird BZ6[ 4, 5- c] pyrl di nyI (2: 1),

P B REP g R EF e AL P ol foms 1

benzinSe B, |3thﬁ‘1daitﬂ4 S%]Eﬁﬁﬂlﬁvylt hHhﬁh@azo[m 'cgna/gdmé'l Wydrdzind2 3H-

I's carbocycly et eroc

imidazebk %@h:w@ldywl Yo aHpmqame%@ic{Ryaudmnma&mrenm t
tl@als fl o o&%~I %51% P&ﬁereﬂ @I 68&& ﬂ t1§%ag§/ﬁ glbgcitutfaﬁ ®n cPrbon with halo;

inven ornula
(rh)is O floaslrml a (I a) or formula (Ib) (as depicted above)
V\hﬁlrs %grn ocyclﬁ or hetle?ocgfgl(se/ln%lnd 25 Rl 1s chloro;
R is carbocyclyl;
or a pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there is provided a compound of formula
(I, formula (Ia) or formula (Ib) (as depicted above) wherein:
Ring A is phenyl;
R'is chloro;
nis 1;
R? is methyl, ethyl, isopropyl, or isobutyl; wherein R* may be independently
optionally substituted on carbon by one or more R’;
R is hydrogen;
R* is selected from methyl, cyclopropylmethyl, ethyl, propyl or iso-butyl;
Ring D fused to the imidazole of formula (I), formula (Ia) or formula (Ib) forms 1-H-
benzimazole or 3H-imidazo[4,5-b]pyridine, 1H-imidazo[4,5-c]pyridine or hydrazine - 3H-
imidazo[4,5-clpyridine (2:1);



10

15

20

25

30

nis 1, R2is nethyl, ethyl, isopropyl, or isobutyl;
wherein R2 may be independently optionally

wa@wsisdied ed on carbon by one or nore R9; R3 iBCT/GB2007/004267
hydrogen; 30 R4 is sel ect ed20f+ om net hyl ,
cycl opropyl nethyl, ethyl, propyl or iso-butyl; Ring D

9 e imdazole of fornmula (1), formula (la) or
R QR

) forms 1-H benzi mazol e or
3nis M dazo[ 4, 5-bj pyri dine, 1H i m dazo[ 4, 5-c]pyridine

or hydr.azine - i mdazq[ 4, 5-cjpyridine (2:1); WO -
Orap%@%%%‘%ébb“ﬁ@*%@ﬁ@ﬁ%ﬁf@ﬁzm -20- R9 is carbocyclyl;

and mis 0; or a pharmaceutically acceptable salt

thereof. 5 Therefore in a further aspect of the

i hhenfaroim & fusther dspeqsiod tiedauerdiondingye isetovided o compaund(df)formula

£ or | formila (Lb depi cted ab
0 L pmia B Gy fed e kTPl o cyano or

f Ruy Ajs pHeingQor 1; 10 R2 is nethyl, ethyl, isopropyl,

or /isobutyl; R3 is hydrogen; R4 is selected from

nBt Hydhloreyasianp poliyeraet hyl , et hyl, propyl or iso-butyl;

Fi'_‘i B)r{,used to the imdazole of formula (1), formula

( gfoor formula (Ib) forms 1-H benzi mazol e or

3R? isnnetaglpbrhyh idopypyl, @i ivbutbl | M dazo[ 4, 5- c] pyri di ne

or,hydrazine - 3H 15 i mdazo[4, 5-c] pyridine (2:1); and
&, hydgges: phar maceutical |y accept abl e salt thereof.

The [ [ ' re

TRet e e o LA SO et g, LRSI BRILAR

( Rag o fused torthiedmfdaaple(cd Somtapa (:It),.efdyrmhiafihj) onfiernedanIbRiorms 1-H-
venifyigls B S g e LS.y had S -
imidasBH BYd1pyrdndR3: 1)saiydr ogen or methyl; R4 is selected

.fro.m@met IhyI , cyclopropyl nethyl, ethyl, propyl or

i soisBut yl ;

or a pharmaceutically acceptable salt thereof.

Therefore in a further aspect of the invention there is provided a compound of formula
(D , formula (Ia) or formula (Ib) (as depicted above) wherein:

Ring A is phenyl, pyrimidinyl or pyridinyl;

R'!is chloro, fluoro, cyano, carbamoyl, or ;

nisOor1;

R? is methyl;

R? is hydrogen or methyl;

R* is selected from methyl, cyclopropylmethyl, ethyl, propyl or iso-butyl;

Ring D fused to the imidazole of formula (I), formula (Ia) or formula (Ib) forms 1-H-
benzimazole or 3H-imidazof4,5-b]pyridine, 1 H-imidazo[4,5-c]pyridine or hydrazine - 3H-
imidazo[4,5-c]pyridine (2:1); and

mis 0;

or a pharmaceutically acceptable salt thereof.
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Ring D fused to the imdazole of formula (1), formula
(la) or formula (Ib) forns 1-H benzi mazol e or
wabkbossdaro[ 4, 5- b] pyri di ne, 1H i m dazo[ 4, 5- c] ppeT/dBa@®7/004267

or hydrazine - 3H imdazofj216-c]pyridine (2:1); and

30 mis O; or a pharmaceutically acceptable salt

t A 7o

s 1 1 Cr P e el G dp PSSP dod & frmuta ),
formupe du) defdrmuledipdandepidted asava) héde)n: formula (l1a) or
farnula %I%§,§as,d%?ipted above) wherein: Ring Ais
p A 1P PPHIAYR i's hal 0, cyano, carbamoyl or
CR 9ahMty! oyane cBrblafholl FCZaldgt 1S methyl; R3is
hydrogen; - R4 i's ethyl; ng D fused to the inidazole

ofif dbond a (1), formula (la) or fornmula (Ib) forns

1-h 10.benzi mazol e, 3H i m dazo[ 4, 5-b] pyri di ne,

1& ilsrﬁnatz?i' [4,5-c]pyridine or 1H i m dazo[ 4, 5-

bIROYS hdirfgsn; RS is trifluoromethyl, nethoxy or

c¥%Lopropyl; and ms 1; or a pharmaceutically

alcépetht e salt thereof. 15 In another aspect of the

[ [ r.ef.er. campoundsyof the knventio

R Bl il T SR T el A G e B forms 11
benzimas@Q3EpiRidazd[t, StAipyedihe, N-fideNg s, SesTppddineat 1 Bimidago[4,5-

invention is directed to the conpounds of Exanples
blpyrylins; 148, 149, 150, 151, 152, 158, 160, 161, 173,

1784, 3 j acceptable 20
sa tlss,&?ﬁgr eo t&ﬁﬂg{lﬁ?ﬁ@ggﬁ%@%@?ﬁ% present invention

pmoisildes a process for preparing a conpound of

formula (1) or.a pharpmpceutically acceptable salt or
aﬁr?ﬁkvmgﬂyﬁpﬁﬁ&ﬁ@ 58 tﬂéelre‘?#her eof which process
(wherein variable groups are, unless otherw se

specified, as defined in formula (I)) conprises: 25

Pl sextkerappece at thiengyeofion rrefaped nempdunids ofithlednyentipn a@\any one

of the’E?xam%iés o% a pharmaceutically acceptable salt thereof.

A further embodiment of the invention is directed to the compounds of Examples 145,
148, 149, 150, 151, 152, 158, 160, 161, 173, 174, 180 and 183 or pharmaceutically acceptable
salts thereof.

Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof
which process (wherein variable groups are, unless otherwise specified, as defined in formula
(X)) comprises:

Process a) reacting of a compound of formula (II):

N\

®RY,

Uy
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(R1)n (11) WO 2008/ 056150 PCT/ GB2007/004267 . 22.
wth an amne of fornmula (Il11): RR. HZN N R3/ ,N D
wordoogBIso (111) and thereafter if necessary: BCT/AB2007/004267

converting a conpound of thZfornmula (1) into another
conpound of the formula (I); i) renoving any

with R RHiRE LI APmALQEAP; 111) formi ng a pharnaceutical l'y
acceptable salt. L is a displaceable group, suitable
values for L are for egdnple, a halo for exanple a
chloro or brono. 10 Spdcific reaction conditions for

t he above reacti onﬁal{aI S/ Il ows. Process a)
Compounds of fornu (I5B) {"an

I) can be reacted
together in the presence N tabl e sol vent such
as DCM and a base such p§ trNethylami ne. The reaction

may require thermal conditions. d@ﬁhmunds of formula
(I'l) are conmercially available, or they are known in
the 15 literature or they(Hby be prepared by
0 0 in the art. Conpounds of fornula (I11)
andﬂ%‘”%§§§%§%%§F£g according to Schenme 1. R2 2N H2N
i) conk@dinPd/comipdhhd=6f (e Rdtmuld @) idkb BhdiHek bmpRénd Bothefd¢hula (I);
(RB)m 6N HC1 (1a) (1lb) Schene 1 20 WO 2008/ 056150
i) Te TRy PG AR BTPUPS; 2 3

iii) forming a pharmaceutically acceptable salt.

L is a displaceable group, suitable values for L are for example, a halo for example a
chloro or bromo.

Specific reaction conditions for the above reactions are as follows.
Process a) Compounds of formula (IT) and (III) can be reacted together in the presence of
a suitable solvent such as DCM and a base such as triethylamine. The reaction may require
thermal conditions.

Compounds of formula (II) afe commercially available, or they are known in the
literature or they may be prepared by processes known in the art.

Compounds of formula (III) may be prepared according to Scheme 1:

2

R
2 2 co H
H, PAC
()
(R3)_ (R%),, 6N HCI
(1a) (1b)
Scheme 1
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Compounds of formula (111) may al so be prepared

according to Schene 2. 02N /NH2 02N H2ZN d D R4 N
wo20088861H N D (RI). R4 (RI), or R4 (RI). (2a)PCRIBB2007/004267

Fe/ AcOH (2c) R2 z Boc\ R423Acid e.g. AcCOH t hen

strong H+ H R3 CO2H Boc\ 4 H 2. Lawesson's Reagent

t
Sh M e e

OMpounds of f(ﬂL ul a (2bp,Nay al so be preparedHN

OoreN ng to éme 2a: ON R COGy, @3N 2. LAH
cl _(Rﬂcﬁ_&t) R4E\4/b=(2b)__2(_RL)_. So

of fornmula (RkI) ber pr epaféd (RS)

acmodl ng to Scheme 3: cce n NFpfACPHH R3 (#g92H »
Boc\ N H2N D D I BCF R3 Of (RS)mDD (3a) (3b) H2N
(RS) m Boc bD N Acs H R3 r R4l, Cs20(8 11) H (1
(3c) (R[). 10 Scheme 3 WD 2008/ 056150
QT\GB 007/ 004267 g24

1. Acid e.g. AcOH then strong H*
R3 COH Bocy 4\(% 2. Lawesson's Reagent then acid

i
= II}II 3 (11}
PyBOP R0 /' =
HN 3. Strong H*

RS
(2d) 1'{4 R 4.Strong H* then aq. Base

Scheme 2
Compounds of formula (2b) may also be prepared according to Scheme 2a:
O,N

1.R'COC1 O,N
2.LAH
ol s D)
®S). (R'CH, = R%) R4 ®

(2a") (2b) K

Scheme 2a

Compounds of formula (III) may also be prepared according to Scheme 3:

R
2
Boc R
: b
ZN }NI 3 CO2H BOC\ /l\(g
/ R N
H,N > H g
0 /
®),, IBCF D
R,

HN
(3a) (3b)
RZ
. Boc ~ N
Acid
el Q/Rt\f p RYL, Cs,CO,
N~ D = ()
H 5
(3¢) Ry
Scheme 3
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Conpounds of fornula (l111) may al so be prepared
according to Schene 4. R2 H2N Bocce Nf INDHR3 R 4
W@ 2@%)5616RS) m Sodi um Di t hi onate (2c) then StroPQI/EB2007/004267
Schene 4 5 It will be appr2dci ated that certain of the
various ring substituents in the conpounds of the
Comp&in@s 8P Forkid LML) Gihy HR6 R e ELLLEREN DY Shapidar.d
aromatic substitufion reactions or Tgenerated by
conventional functional gfoup nodifications either
ior to or inmmediately |[follow ng the processes
nti oned above, B re included in the

6cess aspect of 10 e%is tion. Such reactions and
AN i cations include, for exagple, iﬁ%roduction of a
R4 Tt by neans of an aromatic é stitution

3 action, ‘® educt i Bodadm Sutdsdnatauent s, al kyl ati on of
Substituents and o id@%jon f substituents. The
reagents and reactﬁ@ﬂ SR8t i ons for such procedures
are well known in the chemcal art. Particul ar
exanpl es of aromatic substitution reactions include
the introduction of a niSelemg4dup usi ng concentrated
nitric acid, the 15 introduction of an acyl group

usi ng, for exanple, an acyl halide and Lew s acid

(B wald baappratidf¥l Mhad Fedidih ohHeMviafiBls el Qibsiitiesd eh thelcdfpsunds of
condi tions; the introduction of an alkyl group using

the pregent anyaption g4y de inferducedpy sigedagd enmedticagbaitutigmicagtions or
i ' . ' | Craft. iLLlons:. .
s S Bl G LA R SO 00 AR
followarfg the gidcesas menonedrbbid and hesuchducihcdedin the Pprdcess aspect of
. group to an am no grqﬁf by for_ exanmple, catalytic 20

the inveipth i FeaGHOR 204 Taodfeations tgludeylor expmple datrAmietionf #

. | o o " | . .
bRy el B 5068 kDU IER B8!S it g i
of subsgtitkgnits andpdradation df substitientsl $he tragappareticattenh donditionmfor such

one of e reactions mentiqped herein jt be s
procediEes des el MiRuh i e DRmIcH] ot daricyly cXunales pYarogids seshption
reactidnd nchRIEARY Rl duditt dMStias gﬁﬁp%ﬁfg%on&rn@ta%tﬂi% acRl, the

necessary or desirable and suitable methods for
introdygtion o€ an aey] @reupkisdvih ferexemplkear 6y kiplideeandiIrpwih ecid (guch as

. G i . pratecti r may. he used in
stumi RSO0 B PR RS BNt b Rfioh 8 paplegtgroue

using &kl NAlid&xeehewiRraeide@lidhvie alimimnan trich{¥rgRN uder Friedel Crafts
.Synthesis, John Wley and Sons,_ 1991). Thus, if
conditiagAngrtha intiednelipa of adaingeaq suRsPHHTHY, cxamplns,of madifications

. r ' . ' t d N
inelud U o oF i o A B Ko B B s BB 1o
bydrode@aii @BROD A/nfifktP afalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may

be desirable to protect the group in some of the reactions mentioned herein.
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-25 A suitable protecting group for an am no or
al kyl am no group is, for exanple, an acyl group, for
wez@spbdasan al kanoyl group such as acetyl, an PCT/GB2007/004267
al koxycar bonyl group, for 6anple a nethoxycarboiiyl,
et hoxycar bonyl or t-butoxycarbonyl group, an
AR YL TR1E BOfERn B QR fBF %'ﬁ)mmofd? USYRRRb %roup is, for example an acyl
benzyloxycarbonyl or an aroyl group, for exanple
group,fenexsyiple Tin elkeieq graptsion a@wmh,ohnt allmxs/canbpnylmomb bweexample a
ot ect rou S _necessari hoi ¢
methogyc %ocpty ﬁsgmgcé?zg lﬂ;]{eJ §utoi%q,a ogp, agnarg@gﬁ%hc&,ysmgonyl group,
for ex&bglB b@ﬁzy%ky@hﬂb@ﬁ br ar ar@&l?%&ifi é‘bxb@dﬁiﬂp16915&1%8}(110Th@ﬂepr0tect10n
ar oyl group nay renoved for exanple, drol ysis
conditigng fﬁorat 8 abQV&mr@te@a%rgmsmeasssamlyadaroamth tlmaqmuce of protecting
group W ofé)lr ?)?anéélgr eﬁ&gpgljlote[% sﬁcthhels 4 ranggldor aﬁlox)f/cargony gtoup or an

Tna roup suc

aroyl grobpl hax e aélb@md fog &xxuipl ey k@ﬁrdlﬁﬂmw&ﬂ a shfible sasErlieh addh alkali
atment with a suitable acid_ 10 as_hydrochloric,

metal émraﬁl@ﬁ for gramye SR o8 sedivg hydraxider Alfsimatixely ag agyj goup such
o RSB0 BRADOIYSRL0R0N REOMRABCD, By entyiy it aci

as hydbgchltgtnlr egpinatd @rphosphoria acﬂtcaltmﬂmoreamahc asid and an

| adi,um on-carb treatnment with
arstonfony PTG BB 8 Ferl %walﬁppﬂcﬁra%@@mve;emwed for
exampid! ibydifo BhARRAe! ¥ BatRIyHLBER h@@alﬁﬁﬁfﬁpon fe@fboft, & By'l?é’a)'ment with
amno-'group is, for exanple, ht hal oyl group Wh
a Lewwldf@r r:mmp/le bonyx tmﬂtmﬁlmomtate)w\tsmtane alltematm met,ectircg group

for a BT oL e RN G E oY B RS LR bic) miohp et ved by

treatmbRt wigh &ﬂ'@l'l{?lanﬁiﬁb 36dxafpRUAmefilamiASFHOpY 18 mate, 8l K@l ‘B_Y/hrazme
group such as acetyl, an aroyl group, for exanple

bArspghle pEiecing 250up fepe Rydrogy SIAYP it.Gpr exempid. @n@éﬂ@youp, for
r e.ab
exann] {5, SRR S5 6B 5y I (AR 0 B
arylmeﬂhyit @oiip, figr epanippe behayis Thé dépreoeammi @ndﬁi'a)na €l the Bb Qe Putecting
P as an_ al kangyl or an aroyl group be_ renoved,
groups ml BECEFRATIY, VaBY Wi F%F%‘F%Of\/ﬂr?tﬁal% &rem ug. fignsEAmRRje N acyl

group gu?)célf‘z{l]s @L&glggnbxﬂgiaﬁl ar%ﬂ%?&ﬁ)'at | b% {/é&naoﬁrég[fg §xaln?1§y{5' Héfrﬂa}‘afolysw with

a suitablecimsasuch dysenzilalignaeihydeyides forexampt lithimm exsodpinehydrpxide.

t al yst h
Atterng 0120 AR EEFBER Suck s R ot a by Haneieg i Petale by

hydro%@%ﬁ%éfvegra%fhljﬁ suchQfs paihn-&bgst eri fyi ng group,
for exanpl € a nethyl or an ethyl group which may be

r Arpgiielle pradecting mpefor byathoxly gioypiiss forsixampie, bassierlytg group,

od| dr e f.qr _ex Ie a .tzbut

for ex i A ThelIAN Sh 0 BB ot RS R RS’ o il Bfcotysis
with adasegic as sedin@h3arixedea br BF gR&hfle &Q‘ltﬁ!ltyﬂ edupAShich may be removed,

trifluoroacetic acid, or for exanple a benzyl group
for exqpplehbIh AN itk 9 ACid.f8F cxame e orgayiciyidr wek anrifleroacetic
acid, og\rf(;i{ %xg ng@géf/nzz 1 éﬁ&ﬁg )\/X/%g hprﬂ:lé)l‘n%fee a?@ afﬁf;&%o le % ya%genatlon
over a&hagsest Slmhtab@aﬂz}dﬂlhlhaﬁll-&rbtﬁ‘l ng conventional t echm ques

known in the chem cal art. Conpounds of, the

V\? BiofectAg SHRUPH M THROYHM AT S CREieRT ngs/in the synthesis using
conveﬁ’t?d’rﬁme@ﬁlﬂhues%ﬂ@x}own inq a@mlczﬁ%ﬁt al , inhalation,

Insufflation |ngua |ntranuscularly,

sUbmpoamsad shepresent 1nvent1on may be administered orally, parenteral, buccal,

vaginal, rectal, inhalation, insufflation, sublingually, intramuscularly, subcutaneously,
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WD 2008/ 056150 PCT/ GB2007/ 004267 -Z6 topically,
intranasally, intraperitoneally, intrathoracially,
WO pasasasousl y, epidurally, intrathecally, PCT/GB2007/004267

i ntracerebroventricularly a#-by injection into the

joints. The dosage w ||l depend on the route of
toplcaﬂ9mn&hﬁztsﬁﬁy lifRapekifcheaiey, etk dtioradially) enteiveaasey, e Pﬁiﬁl alignd

ht of the patient and other factors norma

mtraﬂsz@ dirasgrabyoveRticalarlyhad Ry ﬁ«;ﬁ&ncm@rthe PigiBen

d r t 0o, [ .

ﬁigg rc%gg Egﬂgl’% rdggefﬂlda tYl{i gcyu%aof %%J}I tfi’rﬂHj as?@&%ty o‘?k% difse, age

and wef gheot the @ard¢m and othler ﬂxc&mmmmdy Qﬁnﬁ&f&ed)byé ﬂ&rﬂttendmg physician,
invention for use in therapy infection is
when geistmining fhe indigigyal tréglg‘)‘r‘ﬁﬁ{“é ﬁa%age kavelas tge rr@@teanpﬁopalate for a
paI“tICMﬁn‘gﬁtEIHQOded aninmal, particularly a human the
tons of infection, to slow the progression of
[ mhmffelcnne amoutt®f h@ompdumieoﬁ the peesere it entidn Forayept thempy of

i nfection e ri sk of \Wor Se. reparin
et b ABAL USSR GRS LB AT 16 A pOTrIEonR g
partichlA¥9 Rthu@ihn thd E‘ﬁﬁﬁtoml@ RaracRu! ﬂof‘s?évlr me%ﬁsgxeﬁs@&{ 8f infection, or to

carfiers can be either solid or l'i quitd. " Solid form
reducmremwatswaﬂssymmbmd of pdeatien $he iskinfeetingdverper si bl e

granu achets. ositories..1l5 A .

ST rBdind BP R yeta R B Ry Kon THERSRRAN: GF pistmndyion.
inert, ph&ehaa&iticaBy Sédep@BleScarridrd eatotd dithe PG ligaR]. 8biid Fogr S,

ubri cants, suspendi ng agents, binders, or tabl et

prepaggtiopninsHids PPWgersaighlsiss disparsiblergranes, Bepsules, cachets, and
sulating material. In powders, the carrier is a
suppofh 8‘2‘?%5/ divided solid, which is in a mixture with the

f iAngdlid cadiericdede anéd bvmoraupsimeses, with trallatoct ddiluents,
active c anent is mxed with the carrier having. 20
ﬂavorp}geaa?@@e%é@blyzw PTG Sy BisBPRdiRE2geRIss bipfem F tablef disintegrating

agent® HOPR Ao WSt ARAE e t he shape and size

desired. For preparing suppository conpositions, a
| dmvporetitrs e vaxiesiscifimesy div'rdedtsollida vdficlf mtin ¢ migeirelwith the finely

avio g AR SR AT SRR LA bR Sl L nving
the ne@éﬁﬂ@l ‘tﬁndﬁ% ipfdpeRgbs id E\lﬁtam%l Pr8porlORPARINSAACEH X He@hdpe and size
hen 'poured i nto conveni ent 25 si zed nol ds and

des1reé| | owed to cool and soli d| fy Suitable carriers
i Rel | nes e
| g“é glde arq;?%suga oymri%?r%ﬁ eﬁ>§t ?fb%v LSS #tynlgcxiéx %’ﬁc agg gh ré of fatty

acid gipdehiies ael dddb@B@tterS@ﬁtsumeEaI haxyerttne ingebiept @ﬁﬁspe@ed therein
| ow- el ti ng wax, cocoa butter, and the |ike. Sone of

by, for REareRlppwiEEs de meliEndomagaredun TRRLTCGH hand EsHBlocogy enient
s1zed§1ﬁ{l(§ aZl%Weﬁ (M4 2 QSME;I@OUS i norgani ¢ and organic
acl as an

bases an suc alts are also within the
s Softebletatrierssincludy eraghesinm Em‘hnm)dtesnz[gneﬁ'umrstmdtel talc, lactose,
pate, ascorbate

addi.ti on salts  include. ace
sugarReChindestrin, siarchs Haganaphnmedy B“r“&‘g‘fsﬁoi?gf‘%“ Y %W’F‘%"E’Bél cellulose, 2
low-n?él'ttiﬂg @rtzn@, co@é‘mh%,ain% th@ﬁﬁ@hor sul fonate, choline,

Some of the compounds of the present invention are capable of forming salts with
various inorganic and organic acids and bases and such salts are also within the scope of this
invention. Examples of such acid addition salts include acetate, adipate, ascorbate, benzoate,
benzenesulfonate, bicarbonate, bisulfate, butyrate, camphorate, camphorsulfonate, choline,

citrate, cyclohexyl sulfamate, diethylenediamine, ethanesulfonate, fumarate, glutamate,
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citrate, cyclohexyl sulfamate, diethylenediam ne,
et hanesul fonate, fumarate, glutamte, W 2008/ 056150
wERIBEBAD 7/ 004267 -27 gl ycol ate, hem sul f at ePCT/GB2007/004267
2- hydr oxyet hyl sul f onat e, he¥t-anoate, hexanoat e,
hydrochl ori de, hydrobrom de, hydroi odi de,
glycol MR IR XV AR € BBy drb Al @il folBb AlcPtanBBtk 8Rx8noate, hydrochloride,
nmet hanesul fonate, °~ mégl um ne, 2-naphthal enesul f onat e,
hydrobromidg, bydioicalide, bydrpaymaltaie, lpgatsumblates maptatm yetivaeatfopate,

h hat i ph t icrate, pival ate ropi onat e,
meglufie B EmafenBUPRRIE Fral) G paRiof R SSughE JRe G,
phospﬁéﬁé,f(ﬂﬁb’ﬂdsﬁﬁa@e, picthieapiQalatedpiopRinbic, iRtk Mafeylate, stearate, succinate,

(p-tol uenesul fonate), trifluoroacetate, and

sulfamaiy selfandlateesul Bies dartatet 9sylael(ndeluenpsalivnate) saiftuoroageirigl fnd

I I ' [ i a 0 LUM s
oncecfERRL 58] iy RO TSmO T O YRR, B,
and pat@sizinusal@kaThg@rash divtal Salkd Sich a@hlumimirh ealti@anhe ngs&sum

such as dicycl ohexyl ami ne salts, N-nethyl-D gl ucam ne,
salts, sahy WigArganiGlpases B0 digyriosexslaningsalis. §-metel-Drglagamene, and
salts v Yrhib A8ids S, a%%r%gg{n(ehl si’ﬁ‘g,sb(?nit}ﬁﬁé 'agd ) H{ﬁg Al &gasic itrogen-

contai ning groups TRy be quaterni Zed w sich agenPs
contaiamy gra@wwsmayl beyduateahizetbwith suchhngasts asEbivgt alkel Hayides, such as

|, d butyl halides:; dialkyl sulfates |i ,

N 0 T A AT AR TN VA
diamy€ QfResNRInb AR Sin 4G esBB Y doy], IARYY dryriBA il éféargﬁgali_des; aralkyl

stearyl halides; aral kyl hal'ides [i'ke benzyl brom dé
halidesihilde bertagl bromidmantdonthers gRgsiaiopliysmldgicalyempezinhle satl ars

ar.e referred,. although_.other salts are also. useful,
preferfigc bR R Spusire a0 Resl 16D o8 &t +RehF ofidiyiiadng produe.

SThé Sali¥ByaytR foBhEEBy BonveRINMRN el kudiBRADS, reftiab tRSfr&Ybase

reacting the free base formof the product with one
form of theprioduetgrithvanciteore feqeifalents pf Hisraparoprigtsi agid in asolvent or

. 50l v ' ' ' i s. 1 nsolubl [y

mediuffn Py Bl spPEE ST, LR MobRf 80 bs bRieb DR B gl
vacuo O bpYrebredrzimgthrbyrgcltinghig thx atiangofing dxieingRalo i a@bthananion on

existing salt for another anion on a suitable

a suitablgjopex eT%85in. 20 In order to use a conpound of

t

e @ ioPa ephpodLATE i B R pridtpfla (o) or o
pharmbbetiaplusdcepthbleativtierecf forahe thermgpepti ofpéaginact (ircluding prophylactic

t reatment ) of ol s i ncluding hupans, it.is narnall.
teatmp i i Dby HrelTOT aSS: (ioroal i e Bt ol
standapdl B&drinaSe1AR aFHrRNRE M8 G PHhintRbufAMBGRbdsitih. | N addi tion

to the conpounds of the present invention, the

phaadditéan foiteea¢orapampds pf the preses infentinn.ghe phaymacanicalagomposition
.also.contain, or he co-adm.nni.ster (simul t aneousl [

of his TSR M| 50 i, 73 BT B G abRlR 4 §RaR BhutenBhny)
with, @@0HnS0re phyddad6ldgital 4Ratsi ITFaRBEen GEatifip dRedr HRRS Hisease conditions

conditions referred to herein. The term conposition
referrgdgfoibgteiihded to include the formul ation of the active

Cc s : . W

o PP g Bl RIAABESHY hiad he PERRARA & G2 cbifgonent
or a phidninacdunicaliy aceaptably shie withraphaahsgutiyallyeeostéievairien Fohexample

..art into the formaof, for exanple, tablets, capsules,

this inyenfics aaxe Grmiaisd it memns knowa e iaghgto e Ol £or example,

tabletsS E&RTRs, RuBSIFESHoIly s8Rk®ns, suspensions, emulsions, creams, ointments, gels,

nasal sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation,
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nasal sprays, suppositories, finely divided powders or
aerosols or nebulisers for inhalation, W 2008/ 056150
wEANBABABD 7/ 004267 -28 and for parenteral usePCT/GB2007/004267

(i ncluding intravenous, im¥anuscul ar or infusion)
sterile agqueous or oily solutions or suspensions or

and fob h@khtefhl QPBIliSdIOMag idttStbndhs| DErBMESINRE Dr idf@Asn) si1& dgueous or
sol uti ons, suspensions, and emul sions. Sterile water

oily sqiuthnatoesquc@wmeqrétegﬂ@/@nulsms utions of the active

CPIRRLHR Aol ol LRSS AR hiBerfidibin Ghuiliby Serile water

or watbt—FM)psﬂeﬁ@ BRRS] dolefiss Gthe adlisOcdigpduabstladbe thdnfioned as an
t1on I n aqueous oI et hyl ene gl ycol sol ution.

example; ielbEd EParatigRssuigple for pareaiens adainisietiom IdaHd pempositions can
also b® fogﬂfﬁ C?S(?dnlg)éogilﬁl ?‘?{1)}4% % g&géﬁgleﬂf g&@%ﬁf&f&ﬁgﬁggéﬁ%w\g?& §Slutions for
oral adihmbitiatiae can beprepdrbd bk dissdilglnggwmslva&oﬁhPSMdmdl waigti@alslding

suspensi ons for oral a de by di spersjng the
suitable; %@qrgmta. Ravaene agenis ta g’i‘ﬁﬁ@n@ﬂtm eNEPS HRNET A5t 45g8tch eyqueous
suspet‘Mdrﬁ 8 HhB&RY%sn H@ ik @}r ld%hﬂ@l@lr@%hgggéig Qllméé/ et | b&ﬁwnent in

resins, nethylce ose n1car oxymet
water a@ethui with 2 mm@umnmﬂriakmhelﬂ datgpl agemtm gomppresing, methylcellulose,

maceu al for on ar armaceptic

sodiurf ST i BHEC LAl B ik pLerabing A2inu ot odte g Beggutcal
formuldii@n agONMpPoOSi tion is d|V|ded into unit doses contai ni ng

aEﬁroprlate quantities of the active 15 conponent. The

¢ pl@k@mg@ltlfcelrmnmltms earpmavgédiomgﬁamﬂn@nch fioke, the

comp(ps éoﬁl a?g%vcicg thm o][]ﬁn?tgdo)§3§ csq%rglel}lglgguél?)éggtkggﬁ?@%tges oggjﬁ ac 1ve
comp@ﬁéﬂt Ahvaielt Sosdge f¥indbsn B9 a paROgHdGTepalittony ﬂietpadlaﬁgagentammg

formcan al so be a capsule, cachet, or tablet itself,

dlscrets:rqqatltﬂe%rpf theeprepasatigiss (95 examplerpaskiied &bley, papiules ngpowders in
r
il SGHRARS, 0L 0y Mo B LUSHARE cERECK il 08 ot co
be thetdpprofpnamﬂumb(et of aty d¢fithgse packagepfanmsaceutical |y
accept abl e aI t thereo as defined hereinbefaore
o SECTHE o ke FDAct Bl BHRooin YRR Ghed SO U s Smpound of

the fOIQIquX (BYr (13 V&thawﬁa&ﬂﬁ@allfyoéé%tﬁﬂlé‘ﬁaht fRAErebL AP AL hereinbefore

defined in'the present I nvention, or a
for use frea mathed of trahtimennoftibp hainke os aimat h@bfduf theiapg.

oSy e SR GBS RBa R Ak Frotlin s BERBLiivintdh. or a

pharmREQRRANY RSeeptABRGEH itgbdL, 4B %ff@élm%lﬂfb‘én@ér abBifts RAich property is
present invention are expected to be useful in the

believed enarife Arony thed Edea landagonistie prapgrtics ohefordisgly thereempauags of the
presen% 11?\%% i aﬂe% &[téd %&gg%l% in fhte ?reathﬁe% 8195"9?3# cfi: 1{]@@{021? Ronditions

ce an agonls Ic e

mediaverl dior o:rcinj pﬁkt apibdgl1,i.8. the eompduisly @ihytﬂeeﬁécﬂmﬂ[irodﬂ'd&la& Edg-1
t he, conpounds of the%gresent i nvention provide a
antagopdstisgdferion a wag-blogdedpumal ingiesd gesushitseatnasy- ¢ he

a |
e GOg cPRbEEhL Tt Mo ah Pfid Aoyl S S IRPRT AR cgnoer
characaérimed byrthe mltﬂ)gnnstia)efﬁehtaofdidgagoml theicompbhmistmaf beE_d;gd tdproduce
on et e ROUIS O e B esent, LONERL PRI 2
Thus the compounds of the present invention provide a method for treating a variety

of angiogenesis-related diseases that may be characterized by any abnormal, undesirable or
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of angi ogenesi s-rel ated di seases that may be
characterized by any abnormal, undesirable or WO
wQe@8NHESMS50 PCT/ GB2007/ 004267 -29 pat hol ogi cCRCT/GB2007/004267
angi ogenesi s, for exanpl e -t29vor -rel at ed angi ogenesi s.
The conpounds may be wused to produce an anti-cancer
pathol&lizglf:zﬁ %g éﬂe@fseﬁ)r 2k anfle WmbirePREd an%Yo RERYOMS ounds may be
a compound of the invention is expect ed
used tq mopm‘uacam@eeffeah@edlglfed abmiewr tryparhby antagonism of Edg-1.
q$ ogene3|s ﬁ ated |seases |€c udi g bgt not F activity i
THmPgundg d‘il‘fe& PR FGWPE E%Pozi%es 4"k ERpg O activity 1n
angio %@yésﬁs R Red1Hi6¢ ROPinc NGB! Bl GmiRk td) RBASHES tdhours such as
homa, and al so solid tumpurs and their netastases
leuken@aclhulélglermydﬂmﬁehemﬁédogmnahg@émmeﬂ mdmpmg rand glsp @olid tumours

and thg? Hl Ea%f: és sul. :cﬁr%m(a{aﬁgreg% %P%asgrﬁé glﬁgxtlgg lc%lggrlé% 813% elpgtocellular
(liver) bm@iﬂ’dxﬁ\@loblhﬂ@ﬁa aj’zlﬁblﬁtﬁﬁzlﬂ of the pairbid, bisd @BRMdNe, gastric, brain/CNS,

prostrate, breast, renal, testicular, ovarian, skin,
head ae@ Agqke Bepatic) yipmachyieqsitate. bisastoisad, tesliaymagalan, skin, cervical,
n | d n
une 0 ol Bont 14 Dpad BB OIRAL Loyl Ry

coloretrelypamnesic, plahnal/pasr;togéadiﬁtémlﬁﬂﬁs,esah@&y gteind, dndnepidesmoid tumours.
%H:essl ve vascul ar rowt h gl SO contributes to

CHEBDYHST BRIy e pantpiBpes mvar?r?woedﬁﬁalfﬁ%gglé?rders for
whichttﬁkecdngib‘ﬁﬂ(ﬁé mhgﬁ%eﬁﬁory&% WL ubdtull 15%511 - THRER6n-neoplastic
non- neopl astic angi ogenesi s-rel ated di seases | nelude:;
angioganéris- m¢(bdloeass§ inhlzid eceatiggirostderosif deemangiomadot hel i o,

v R 5, TG0 B i 5 Bphormi

Telean®ydeHs RNEIHT)NeF ®§ler—W65€1e§yn@rcﬁﬁe§ nWhl@sz@%ge@ﬂ@?‘%\hlﬁﬁlas Ratdssive
gr owm h, Kap03| s' sarconmm, scar keloid ergic

hair grewis Aeapogis ovarepsias scagfreloidse @lule@gnaloedﬁtr@, |ph@r1asts|, éﬁ&ﬂmv@lonal uterine
bleedﬁég?i gl)llhg#laxaé s??% %%z?réag%‘&?aﬁsg}}nyp%ﬁgg{ ?nggfgl rir"otgs ﬁets%%a}tory distress,

ascitesp péritb et 8dlerdsis @i ARlBisl patients) adbesioPfirmatibs resald iwsi &bdominal
formation result from abdom nal surgery, obesity

surgery (RAGHEY SRAUMALPIA RFRTIES, sYRRUS. OFEomydito YIS gmthpca%ﬁﬁw&yte
hemolglalwn}ts %ﬁﬁﬁ&%fﬁanﬁgf&ﬁm}béﬁq QesJ(Q Fnﬁe}au%%f LBHBHAr Y

éctl ous processes unonr a,
glomegllamphritionaslinm, triasgl pobyps Hiver rergasa*btlm Ipyjisonaky hmertensmn
. _regeneration nona hypertensi on, retino ath
retino g B e PRty inoEns Erhapy G e A Hod quact B CERoER or
leukorRAS&HR, Qfe@‘&és@@lal glab &L %ﬁf&&l‘ Saft ﬂ@@@ﬁ@&ﬁ&ﬁﬁﬁoﬂ | BHRORE, thyroiditis,
corneal graft neovascul arization, trachom,

thyroid h@lmcg:emenﬁ, snd lynippopiadiferative @eméms and

¢ HB R0 1 riRe 3R PSR art ety PP G pobRd of the
formuIéleﬁiiﬁﬂllzD(ﬂa] oforth@a ()aor @lpharrh@eifidafly (aI@%pta(Me § DI tAde S, as

or a pharmaceutically acceptable salt t hereof, as
define éﬂﬁﬁ@@ﬂﬁég iwipay vmedicomedse as a nedi canent .

A

“ROSDGLAck AOkEG BREhH kS, YRR IS fompound

of the famiild @), fba)ule(Tah or fosinala (lIb) orQd plRarphinieaBuiccemhily salt thereof,
acgeptngae salt thereof, 30 as defined hereinbefore
as defingd hergnbelors wthe mensfchirln madissmentder ygdn e praduction of a

g1 BRAGUAEOAL ifa F0a bIARLAIANR LI Shlgct 10 2

ant mal such as
According to this aspect of the invention there is provided the use of a compound of

the formula (I), formula (Ia) or formula (Ib) or a pharmaceutically acceptable salt thereof, as
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According to this aspect of the invention there is
provi ded the use of a conpound of the formula (1),
wo eoosb@asq 1 a) or formula (1b) or a pharnaceut i Bel/GB2007/004267
acceptabl e salt thereof, as3yWD 2008/ 056150
PCT/ GB2007/ 004267 -30 defined hereinbefore in the
t 0
deflnm&"ﬁfl%etfbl{eqr} @ganrgzé ; %41? r{;?ﬁ médggamnﬂ%ilﬁ*db fhsd l(]l tgg gpo%ﬁ&flén & an
anti-canteheffisct iRn waha ddsddied @ningal dudhisthar. feat ure of the
invention, there is provided a conpound of the
&Cﬁgndglg(tp)a fu*tngrrﬁgqttgre(qf él)\e We@t&nﬂ{heg i |p59v1@ﬁd ggeompound of the
I e
fOme%‘“?%.'f@ﬁ@“n b of 1oL TS, oo REARDlogofiD cPHERER s
definaddeerdin befoee mrthahnmmﬁactmﬁre ofpainkdicagentdbt ysedn gieageanhent of
ses,. thronbosi s, cardi.ac ipfarction, coron

pathoﬁggla yap%tggespé% seaépst, thipmbesis. ¢3 13C 1n, 3&?\"’6}1’3 coronary let diseases,

arter16§%fe‘?&f?§ B8RS, ostd fn'fl%ﬂx%la‘ﬁroné Bf BEdctiBASinl W m-blooded animal
war m bl’ooded ani such as man. According to a

such fsunather feature of this aspect of the invention there

A e R h b ok O R iere s graideg o

methd¥Bdr producingadidatl &H@ébnﬁsrt@%‘fﬂ&ﬂh aWMr8b166adRT dn$@8I, such as man, in
adm nistering to said aninmal an effective amounf of a

need efoplo raetmght Whichwomp{ipgs, adfrinigigriag (@ said mmrabarneﬂf%ctw pinount of a
u
comp%ﬁr}cﬁof&hﬁmgg3§ fo %1@ &(%a)ao%(‘fs&tuﬁg {ﬁ)l) t%ﬁei)hffl %%lrﬁécag¥ g(?czﬁzptsz’ible salt
theredsgatdfined abdve. i nvention there is provided a 15 net hod
for pr oduci ng an anti-cancer effect in a warm bl ooded

ariceardingsieaugherfgpiure of thisagpest of thg yeplemihsiens pigyided a
f
meth(ga‘tfrjffgg Ho%igcﬁmgqmaﬂﬁ Sc%xgc:]eg QO ?ét?% a?%g’dgp@h g?ﬂ%zﬁ, Ju%ﬁ ta& ﬁl%n, in need of
such tpdeamomtoehith cm_hpmseaadmpnﬂbm@ wadaid dnvaalenf effeatvelahone df a

Accor di n to an additional feature of thj
compRRaToBRIIR K. P BRER B HRNLAeaD P G o B BtraRr. A RBet drove:
UIARRbidNE RANAURDGELANr AR ASTUCE ofthS GARRBen there is provided a
t hronbosis, cardiac infarction,” 20 coronary heart
meth(di eldmbing p@thobgmkhc hiegiogang; dlsm shrombomp@@rthm igfarction,
ections

corongf AT SR ur ek ALBE, lidte. Steafhuf ThOA AR AT gy dpfections, in

a Warﬁpﬂbbdl&ﬁﬁum@ld Bidhl 8 tn@il, ROnded o 8hich t@éhltrﬁait vﬁﬁcrﬁ&frﬁpﬁgeye
amount of a conpound of formula (1)

admingpieripg 0esaid aamplaneftesvepneuyafa Opﬁlé’péléﬁf offorgelpi(Rey a
e e invention
pharEE AN SR Eold ekl f e BRPRER BB, | o 25
Wi a ffurtlesaspesesf the dorpuomnthens is phevidedrapHaambdehtical composition
Whlclhg%épr%%g g%:lalglgl)l:ll%l (gfgtgggrg)gliagqs \%:’f %ﬁ gr(?nra(?:g\];tlcallga/l ?100%%&"[)16 s%lt thereof,

as deRRAHBEE YEfordtn s&?&%ﬁt\fgﬁm g E@dr}ﬂé@&ﬁlc% -G8k Pfaﬁfe {u@ﬁt or carrier
use 1 n the production g-1 antagonistic e

for usenn thevmodndion ofl e dEdgrli amdgonistih effsct imarwariorblaodedranheal such as
aspect of the invention there is provided a
M hhar maceuti cal conposition 30 which conprises a

C ARGk Abpdchsr thehidihaod thkre i@ hrévidiial fReRHduaadllc¥mposition
accept abl e 'salt thereof,

which comprises a compound of the formula (I), or a pharmaceutically acceptable salt thereof,

as defined herein before in association with a pharmaceutically-acceptable diluent or carrier

for use in the production of an anti-cancer effect in a warm-blooded animal such as man.
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as defined herein before in association with a
phar maceutical | y-acceptabl e diluent or carrier for
wais@siopsishe producti on of an anti-cancer effecPCT/GB2007/004267
war m bl ooded ani mal such as3pan. WO 2008/ 056150
PCT/ GB2007/ 004267 -31 In a further aspect of the
ipvention there. is.provid [ Menti sition
C DAL arpecyh B s BT BRETARG bR ey compost
whicH domprfiEs & cHRPSWTRIGE RS Ramlla @) oepbhitheceaichlly herepble salt thereof,
as oPefl.ned herein before in association W'thﬁd' .
as defiseslrhvecie befosain) apseesatioptas @pRArMgesitically-aegepiable dijpgpt or carrier
guseqin the tr ‘ ' hiG&lsky 1RBRbOEE Rafdiac infarction,
for usgilggggggm?rﬁpgﬁ%tgg{&g}c%fé f 191%411?%?% ctron, 5 coronary .
coronB A dart Wi SRS Caterd tlefds B e vsteoperusimrisflammations or infections in
osteoporosis, inflammtions or infections in a
a warybleotitdowimgl 96 #8Ma8uch as man. The anti - cancer

treal ag)ﬁlﬂ:tangeqft{/egﬁrgenl@ QLG A HERYn ReyARRphBEL /% RSBERPY or may

therapy or may 1nvolve, In addition to the conpound
invol9§, ih hédiiiow enthe compowmnivelithe brvahtic comeptioral PUEF O di &Rdipierapy ot

chemgg}eé;pg]? gm?c?hgc 4 g!%}/}t?\l/\ﬂ%%’&p’@g{%g %:P)gé glg%o%ggf gfé?fc{llt&%ﬁ%&rh%g%ies of
anti—t%ﬂl%ﬂﬁ'enﬂs-: antiproliferative/antineoplastic drugs and

conmbi nations thereof, as used in medical oncol ogy, ,
1. suatipadiferatiyé/atinegplagiendrs ey dnskcombangsioas gieseqp agusel in medical

ar bop] at i cl ophosphan . N L1 0 hamid
onco G 3 P WEBRETET STy B S ophphanice
nitro?él‘f In08h@APAlelgn8Rn( Etléran®y il busulphdn 4wl mtresousaash agtgmetabolites (for

['uoropyrimdines |ike 5-fluorouracil and tegaf

) ) ur, ..
exampa¢ titfoleses guchi® frsropytrineidines like yRoronsaci} ang thgadiiy taltifrered:
hydr oxyurea); ant | " I RiOY. i XA &t 1
metn e Y leR P ac Ao LRy B BT Bl B a AR Gfor example
anth@e¥QIndbiiks idrizarenn bioinycire dbxerbbicim daumbaryelsi, epimybicin, idarubicin,
m tonycin-C, dactinonycin and mthramycin): .
mitogryeimit dRcHeoRyERead Pt ar@%ﬁ% fl%mw‘hté‘fgygeafg_v££§1f8f‘%f’s“?]|eivk%"a
alka%ﬁ%qme%ﬂcgﬁﬂ? / 'vﬂ@l&ﬁh{e,%de‘éin@ Q88 WP rabiEle ¥hdRikeidbiike taxol and
an axol ds Irke taxol and taxotere); and )
taxoteBf)Q iRDDpoias@erasthinbibitors(f¢rf exempleeapipasophyllotoxins like etoposide and
.epi podophyl | ot oxi ns | i.ke et gpaside and 20 teni poside,
teml%?ﬁéc?mﬁ‘é,ln?’éﬂ?ﬂt%ﬁnﬁﬁ@ngtg%ef@heci n); 2. cytostatic

2. ag‘régﬁr?]%?ﬁ&&ébn%ssu@lﬂ b Qﬁﬁieg@%%% (fof exangXermpoxifeaoxdinfifome,

to ene, ral oxifene, ol oxi fene and i odox[)éf‘e(?el), i
raloxiéster dglerrificae apt iodoxidane)r eagipgaorec RtV apptTs (for example

ful vestrant), antiand e . i ;
e SRSy B o, Bigbedlgororone
acet ), AP $h gOikists IRHHRID agiiss (thoexampderpdserafioskenpioraiin and

| euprorelin and 25 buserelin) %go est Oﬁns zg}ggr ‘ mole
buseglampprogentegess (for emlgpgg,estg)}la L&) arqmiatasg1 gorfl( QF examp

ex l.e ., as anastrozol.a, f . - h
o S L
finabteR@st eride; 3. agents which inhibit cancer cell

i nvasi on (for exanple netal |l oproteinase inhjbitors . ,...
3. Iil@@entawhigﬁlsiﬂhibitefﬁngcqf SRy B}Vta%ipg Ug‘r e’fﬁ‘%@i?ﬁé’? loptotéinse inhibitors
. Pl asm nogen. act.i FH0GE dcBRtor BRertor function);
like; IEWIB?S{[%%EE gﬁﬁ%to\ég/{”ﬂ&rp g@tg %&h Slrjnr}llctg%ln, for exglﬁpl e such
4. 1 nhighibiterks Hf igheitt dacter fawttior, fmteapmple such inhibitors include growth factor

antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumab [Herceptin™] and the anti-erbb1 antibody cetuximab [C225]) , farnesyl

transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for
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anti bodies, gromh factor receptor antibodies (for
exanpl e the anti-erbb2 antibody trastuzumab
wQ tiesosse nNTM and the anti-erbbl anti body cetP&i/GBR07/004267
[C225]) , fanmesyl transferage-inhibitors, tyrosine
ki nase inhibitors and serine/threonine kinase
examplRiibhibDé:S of 0 - 007/ 004 - 32 .
e anm e it b A e ¢ pa s Py SR EOAR fanl tyrosine
kinase, jghiRjitors gich ex AR ehlEEHRIlhamphenyl )y 7-afdiex y-{ase

II?OTHFB(]g‘l?)b{ﬂ%égQﬁﬁﬁ]ﬁ?(ﬂ%]f%ﬁwg?ﬁﬁmhe@gm§3S@, Ny3-ethynylphenyl)-6,7-
bls(zlrggeggafmﬁn?gpggﬁgﬁa@%gﬁlﬁ ([elgétﬁgiﬂ,%%ﬁzﬁ $hé 5 R B (3-chioro-
Alygraptisn R 7THG xypemheliyopgep axa zxplinazeln-drintige (€T 1038Y)NEd example

e 6yacryl am da- N- (3-chlorg 5 N

iR S BRI Y R e b apoSoeramalesohibiton e

hepaitmte(gﬁbwﬂoﬁaﬁo)[farﬁmy; exanple inhibitors of the

5 platel et-derived growth factor family and for exanple

© i nPitEPgsenis ReeHE Suchap shase yhichoinbibitithé eftéay offvaridld endothelial

ovAREd i ' uch as .thas ich jnhibit the

L i T T KT G

bevagizampb 6A visenBAL contpamds aicher @8 idcR)se £ 8l 10 Patent
onmpounds

factor ' Q0 _bevaci zumab [ Avasti nTM, c
ApPIiG lﬂnsaﬁhkég% i’%‘P S4EW03H WR SHIRRI6and IWOSBEIBE54) and
U4 gt Wers 7 7/.30035 97/.32856_and
B ki s VIO REpotOlE gy, it fons o integrin

avB3ipten ardangtastatiaxanpl e |i noni de, inhibitors of
6. vascul ar

6 inte rli n aVS'Ff’S function and angi ostatin);
' daY%ggf ?ng% S28818 fuelsasoprpbustaagtintidanddcoapounds disclosed in
InterGR5AAURHESt N ' t ' | t
Applicati o%&sp% \{}\E)Qg)gl? %qgg@@omwngp@éﬁalé%w (%%
01/92324 oW A2/ 043 402/dONDL/082 3O 02/ 08213; 7. antisense
7 t%ﬁ isg'}sﬁe.for g())éangl e those which are directed to the
" targetrse HERsd K syEmpledhpsg which @p dirgged to tha targets listad above,

such anlSIS @563 an BntigeNMiikhipeapy approaches, including for
exanpl e approaches to replace aberrant genes 20 such

np
8. ageg%gpfwtappg@dms, iabledingrfor BRGALe Gppr&l%ﬁé@to @E@élg aberrant genes
_di o- ra appr oaches
e N T s

such as
therapkyi) npgr@acites audheast tRbdealsin ot dsfile i :
it a(ﬁg:iﬁgaches to jncrease gpgf i en@%?%?%rﬁ%ﬁﬁ%ég% R or a bacterial
o1 b R4V A0 approsghest th drcagage peafisnt aderamide t <Hémgtherapy or
radioth&%i € . and 9. inmunot her apy
app?%gﬁﬁ,&lﬁﬂarﬁﬁﬁﬁg 5% gee éﬁ%ﬁ@”@?gvi vo and in-vivo
approacthespy epprdachiesdneiadiag FhieexaMpXIERb Ghi Ml—ﬁifvo approaches to
increaQ@{h'eent tumour. cell's, such as transfection W t
Cyt GRIMTBEIOBTEALY Alpafipnidpmenkeallspsuch as srhsfedtion withotytokines such

as integle@kinl X) ebPedlRLl 9P [ i.pul ating. factor
acgpr oaches to degr gxgg@ogﬁ% (éﬁﬁér%%’élgg 9?6}0%%%@&%%&8@%9
approgGhgnirdestease Trenll arergp) dppronukds Bing texbRiedSmiduABSHBCHEH o

ey oiERARIEIES 58 BE ARPSRTee an v magraanlcried dimoyeetlines
and apprdachedis@ anti-idiotypic antibodies.

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products
employ the compounds of this invention within the dosage range described hereinbefore and

the other pharmaceutically-active agent within its approved dosage range.
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30 Such conjoint treatnment nmay be achi eved by way of
t he sinultaneous, sequential or separate dosing of
wo b@siopdswi dual conponents of the treatnent. SECHGB2007/004267

conbi nation products enpl033+the conpounds of this
invention within the dosage range descri bed

Biolo gﬁleA&gg{yore and the other pharnaceutically-active
gent within its approved dosage range. WO 2008/ 056150
Pﬂ:lﬁé BRO0TE a34R06can be3Bed B méasgiedhé cfiedts of thy cdingounds of the

| oW n can.be used to neasure the effects of
prese‘ttﬁ%ve Bﬂ’bg%ggéﬁ%‘?glt biBfSesent - i nvention as S1P1/ Edgl
| Rhirhwips Eell liaséd‘RVbéﬂt@r @@ilbatﬁﬁS&&agep%ﬂﬁoﬁggsa\yat i on
Assay- Tr ansfl uor say 5 This cel sed assay was
da“msgnédaas@ﬁ HWEHEWBS delsgna@ td dssges dfe @nhﬂyl of ﬁmalé audlecule antagonists

o B0 0 BN 0 L 90 B A T B8y s

used t@mldgcquﬁallsa gyveldpetibd Notakl Bigtiepesd (NyirdNPhatnaceutical) and
Bi osciences (Xsira Pharmaceutical) and presentl

presequéwmké\ylpapem% Adyiman ¢R{pegaANie SHISOHE ﬁU80§¥¢féblm
overe R e oy S LVEEEIRL SO 8 APy Ryl kb povin

(GFPpédaisgud héﬁbaﬁ@-—t@bm@bmg t dednshieoa2®8 fWT ﬂﬁi&d#ﬂd\gaslemployed
Transfluor U205 WI' Gl one #37 was enp

a . .
hitlgHecdHER APNIERSERATIAG aabrﬁa%@?lle@é¢8| fwsﬁgarﬂr rfeﬁsxg%raaﬁlvﬂy was
measyr& %S?E%%Essﬁ‘r‘eﬁﬁ yt tﬁi¥ liz RSO teth-D¥esBR TATSHERpoR e foREmulation
rel ocalization of beta-arrestin G-P in response to
of Edgtlitmf 18 SpecificdllyElde-1 TrgnsBubr USRS W Clahd %37 &dig-wiere plated at a
Cl one #3 at e

densifgiq%g%@uo I 183561 aedium Rer Wﬁﬁng%‘mﬁ PsEE b3ligne gy plates
@D g EREL SR OB, 3 YO0, b 9 b D GG were

dlSSOlS'@(ﬂ BE10098) dingly) Quliels A RIS OJ it 8 GiniledodkncohB&Ppationet Iy mM.
sul f oxi de, ( DVRQO Ebéto a_final stock concentration of 10

Compennds werpbtigsialie fiduted 8 e final oyceinatipr i lde-Sdyensflhey cell
growth&Hih @ﬁﬂaglg%/é %‘ﬂﬂ?@dﬁsﬂ@ﬂé $00an(Gddesis HsBAnlBELLBOX
G O usi ng the

cont ai ni ng Tecan (enesis
plates wert themetitutedTib €Xefi®0 Xong@habteen with EJdgHelranifluct gcbvitb nEXdivm just

prior {adfine {605 WoRs Thin G108 5 T0 HaPe OB & GAb FRmPRENY iyt or 6%
DMS%% d%cuﬁ&éd mllgat eb\é?( %ﬂlﬁeﬁkdré‘tééﬁ‘ﬁa@g woll dosed with 10

re-incu utes at room
UL per enghlesa s UP Edg QeTangfluat et vtk ieedilas, aheminctibatéd! fok 4 @rinutes at
well 6X SIP Edg-1 Transfluor growth nedium then
37°Cl5fe GPat aalfcopcapgatiphin the watl of DA Goyasddo, qoimpgrnd was 1X (3-fold,

9 poiff 358 Bl Wl viPoBagnd sk Pontiy 474 RETRT BopSFTs0 v
S1P hgéa% f@eﬂ?ﬂla’&? %ﬁ:‘lﬁé@ﬁk&{‘ﬂy adiils €0 fNkr WER of! W%rrﬁarl@eﬁ% in 1X

gand. Cell plates were then fixed by adding
Dulbés0os pyhesphm@l bufbfedamm@fmﬁ)ehwtéy pnd Incubdbmglferd®imsnutes at room

e Ao o 80 A AR 58 “hOBTRSCE QLY 6 8% wellof LX
Dpssggagééggﬁ@hggnﬁg&ﬁgggﬁw@ g?ﬁgﬁnﬂﬁﬂalrﬁ%?kéﬁﬁﬂo%f oghyPasez

S were stal ne
(Molatiutdn Pébeg) fok 15 nifhtes sinoemttempératirdin ddoaehs St@d 348 then removed

from the plates and replaced with 50 pL per well of 1X DPBS using the BioTek ExLAOS plate

washer. Plates were then sealed and analysed on the Cellomics Arrayscan using the GPCR

signalling algorithm. ECsg values were then calculated using IDBS ActivityBase software.



10

15

20

25

30

(Mol ecul ar Probes) for 15 -mnutes at roomtenperature

in darkness. Stain was then renoved 30 fromthe pl ates
wapasspsaced with 50 pL per well of 1X DPBS uBCTGBRG12/004267

Bi oTek ExL405 plate washeB4-Plates were then seal ed

and anal ysed on the Cellom cs Arrayscan using the GPCR

SO A WVidr b € el iR H&%pt%@tﬂﬁd@ﬁsﬁ%ﬁ?rﬁ&ﬁﬂof Als6dyl at ed
usi ng | DBS ActivityBase software 2008/ 056150

P cabboed eoaz 67ps degigngd to apsessvihe abilite pf soBdbmglecule antagonists

to inhif§E SRl 9F e @hCR 307 1Eihe BLGOR I3 0B iddlidis 1m, Fhgpsay

used teeABblbgy R €AW @ valdheUBNotak BibSriddted X dirad@iatii@deu@falPnd
the GPCR S1P1 in the presence of its cognate |igand

presentty pwng by ddelggular]devices eV AbRlyticahiTerhnolggiers v hgpmen opigogenic

sarcon[}lo('é?‘g)n lc%ﬁ gl\l?mg e B}‘r%% I{gath? RaL! B?@?%er‘éf%gaain #ﬁ 5. befa-

arrest1ﬂ7gféen cﬁluogaseal)t profein (GBR) askeogdricaftesimeiBdg- UJZ%)sﬂoei U208
line overexpressing the Edg-1 /S1P1) receptor as well
Clone 43 w3 BBPIYHr r est i n/ green fl uorescent protein (GFP)

gﬂﬁ%ﬁlﬁ%h %E&@Efr@é'mﬁ 5@&05‘&9{0#05&@@%@ c‘é?fm{g%:r Z rﬁ(lasrs])gj receptor

was e oye Using a cont ent
activitppas omebur¢d/by essedsarenDef/ithe efﬁoctalnagmrﬁxfﬂleas&ie;stm éddhinaesponse to

stimulgiggediRder By STB Ahennitalia fbe TR e U2 R Clabe e qells were plated

ata deﬁ§1’c @tSDQ@Han - thell¥y &Qﬂelﬁﬁ%‘ghfv@r&gl%lhéﬁc te#8mbd microtiter
nsfluor U20CS C one #3 s were plated at a

plates dﬂhﬂatcpn})imﬁﬁ&ﬁba&eﬂ dvsarm ght4d 379C/hedCOmPpiee tomkd:enmg, S3&@dpounds
plastic bott mcrotiter plates

were da%ﬁalvre%rub%g‘% él@@ﬁbylrwaﬁmaﬁDW@>50/@éml stpel chratlon)of 10 mM.
Comp i St ihon ARERRHFHRea IR s SAOREIIR RO TAR I o

growtimiediih Conginingdse L0 tikieg tlmeBqudkynsirdnnmmdlals we@Xthen dosed
ration in Edg-1 Transfluor cell growth

with 63@%%% ncelé?&%?w%@@ é%*@qﬁsqrﬁéj’ Pﬁ@%@&q\/@x@ i hoRdS

mmutegealt k(?‘or?fvgerngae#ﬁﬁl o%gl?gﬁteé\yr%%g% ﬁ{) lrdé‘ﬁfr heto elk Qg 1P Edg-1

Tlansfﬁlo@ gt @Sthabedi@ahbe MRabatUfe 45%hﬁte§’ b3 /3% (E)zdﬁﬁﬁ[i
wth 10 pL per well 6X SIP Edg-1_ Transfluor growh
concenfgation i therveqll o2 MSEt was 1 Gr cuspaying irasd Xat3-BiePamimdE 50

oo 8 SR B . By A9 IS PUBRANER s wor oen

fixed b%lzﬁ‘fdi Cg‘ﬂ) CEL I’pgr Wi bf %lfoﬁﬁ’ﬁﬁfﬁ%éﬁ{ l}?'ﬁulbé&‘.g s pRBspH IX{esﬂu?fered

| ates were then fixed by adding 50
saline pléPB Sedirectlfy aﬁdfqumbataigjfeh §deminutes K rPorh b@np@atsrqcﬁmakldmm

Fixati{h i fSoxed ALIPIL A ST AL 16 BB g8 were
uf fered c? ‘léfL eaé?DFEBS% § ect l‘%@?‘%ﬂ@éﬁgﬁ attj %fgleéo
stained FIRMBHAAE HPLAREG M brEbebln BNV lpcboR Ry 15

minutesei0 esoth temtipepsturefin dakabst SAREHEs thbbaenied frdd hogdjtes a?nrd
15 mnutes at roomtenperature in darkness. Stain

replacedhwith o8 r%vléf‘d wetoth PhBPBSasag th%&loi?eé;ﬁr%t@a plite wa@@r Q’lates
were th&] %e\ﬁﬁeh aBﬁ f ?Jigséap (ﬁ%hé" ergcuie!? ﬁxg ge&gﬁ‘gsé gilngttﬁ% ﬁPCR

swnalmtg glgoritam. Bew) Gﬂgfslr;mg ﬂieégrc;;glawil wghg EEHBSHR@RAtyB ase software.

Compounds of the invention generally exhibit ECsy values <100 pM when tested in
one or the other of the above two described assays. For example, the compound of Example
18 exhibited an ECsg value of 0.896 uM; the compound of Example 19 exhibited an ECsg

value of 10.3 uM; and the compound of Example 21 exhibited an ECsp value of 5.15 uM. The
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signalling algorithm EC50 values were then cal cul ated
using I DBS ActivityBase software. 30 Conpounds of the
w0 poosfoséiom general |y exhibit EC50 val ues <100 POI/GBe607/004267
tested in one or the other3%f the above two described
assays. For exanple, the conpound of Exanple 18
enantl NE &t - - d - -
t %ﬁﬁﬁrﬁ thE SomPoidst Praki: B2, B-ciltko M [(LP1 EERANIA.Blidszol4.S
clpyridiordpleibydbenzsmesplfenapide did matishelv any BCB1rolHE aetiGfy i8.these

ot o AR LT Sl e

A1Ghbd Be Mnfidrdodd il for@bypbuddsof fbdaad (B wirich possess a chiral
c] pyridin-2-yl)ethyl]benzenesul fonam de, did not show_
centerawgewa@lw%mt@tl@enqi/mdwl qnantioTees seaslly oniyrene allifes enantiomers
L . . I O It should be understood
possegtshg%&lfy g& 1@%1%%%{)]{{]%@%%@%@0%%%, a (1) which possess a
checaltade @RibitEM, valdis Rvei€ 5l0d vaiculhiel asinp EDBISA stivilyBhse software
enanti oners, generally only one of the enantioners

and arp sadieatedetor gagh ofjthg Exanplpeinghe gaegiscatal section delgy except for
t ik 4o £ & v r I Gal:
examy B 8] ROk o1} BT PSR 188 T8 B b e ose closest 1o
3.5uM Brregaetd vith theex&spaopbeésxantplé bef@xadch wembibitiGes réponted at 1
bel ow except for exanples 1, 55, 70, 101, 111, 135,
MM. 163, 175 and 184. The %inhibition at the dose cl osest

to 10 . 3.5M | ted with th ti f |
of P SRR ES Bially PRI EER il CorRenat B cpun
(final 6@RBBratfATR WENGSC WL atkdhkibh Hak YaidQS %Qtaﬁrﬁﬂ@h@aécﬂpatelr)ﬁtting

concentration of 100M (final concentration in wel
dose-regpopfaituryt swhtthann verse pascsl thedopbimaentratiipnamasaeduped te LHUM or

frgti .dose-response curve, such.that in so ases
towery bt 5 G RREr TR AP 6 e o BTGt e ROMPSRRGre hhtrerences
in the TdpSoncédtutiSh F6ahe BE8SpbMiAD SIS HE Qﬁeﬁ&é, ?g%@ﬁuﬁ&rlisted as

t he conpounds reflect differences in the
3.70 pdd meentitrated Eonf proptchecentnaties bl ug, dithpiunds listed ae3.50 UM
conpounds | i sted O Mwere titrated from

Henc s 3. i
were QiR iT G Al 8R CPAACP BRI Q5 0f1®ewn%mﬁm8§ lited por U 4LVp wisge run
. i fr t i . ]
with s afBlcRop bl B Edicht ATb gt DA SRS TN B ichica Wl 330 M s the
top concgnti@tacentrati on. Exanple 91 listed as 1 M was
titrated with 3.50 Mas the 20 top concentration.
Exanpl es The invention will now be illustrated by the
Exam?ﬂ!s' owi ng non limting exanples in which, unless
ated otherw se: 25 (i) tenperatures are given in
déhe epsnital williow B jlluspeted by drsfollewimgormrlingiting ekamples in

. .roam or ient tenperature, that is, at a
Wthht’éIﬂ‘ﬁsé_rsg’tt?ffgnglf%e range of 18-25C; (ii) organic
(i) tenfiRbathicO B gwélﬁn%gﬁes C¥I8fus F1TNY Bh@MFors Qfbrs BAria BREH So0m or
evaporation of solvent was carried out using a rotary

ambical/igpwemtwe, thatderat péefopaseius iadharangg 60B-25WD Pascal s;

(ii) organic solutions were dried over anhydrous sodium sulphate; evaporation of solvent was

carried out using a rotary evaporator under reduced pressure (600-4000 Pascals;
4.5-30mmHg) with a bath temperature of up to 60 °C;

(iii) in general, the course of reactions was followed by TLC and reaction times are given for
illustration only;

(iv) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or

mass spectral data;



10

15

20

25

30

4.5-30mMHg) with a bath tenperature of up to 60 C, 30
(iii) in general, the course of reactions was foll owed
whooskss1and reaction times are given for il uRCT/@BR@NI/004267
only; (iv) final products -3d sati sfactory proton
nucl ear magnetic resonance (NVR) spectra and/or nmass
(v) yiehiReé bbn dlifustiiBos BRF/ Ra Glefbt ReddsBa) HdsO MR8 can b3 ®btained
(v) yirelds are given for illustration’only and are not
by diligedesecesd deyetdpomat; whépaintioas were repeatddid dnorbynathirial wentequired;

o) R R SRR e B RBRB O B SRR S dptons, v
in part§l ptemilSoh (ppdeefabdnobiratbth lsNAleUTMS)Us aiBhtBfnal standard,
di agnostic protons, given 1in parts per mllion (p

| : en m
deternn@frcgat 408 MUz veing aersiehiprie idiraeibyl(sulBpxsls (BN Gmde)rasabﬂent unless
ard. 5 determ ned at 400 WMHz using perdeuterio

Othemg%e?rig?]hcja/ﬁed‘sul phoxi de (DMSO d6) as sol vent unl ess
(vii) cldnhiesvyS®olsiithive aieﬁdisuélwhéamgga,em wills 284 IPabsis Aesgedhei r

... usual neanings; SI units and synbols are used; (viii)
(viii) sobiepiistios aieigheendp JOYIMESYPIFRE VUV LigED%dnde (viv) terns;
. r L s
0 a5, RESH RG] Eutobhd B ARgEL 51 B0 Spsia
ioniza(i&i JClhnaokde using@ diredi exposure prubswierp imhiejteddoaiation was effected

oy et bt SRS B oo o RS or

. . | . r . H . H
i R o s
othervasd ssaisd, the messwios qustedtie@/ZHhe mass ion quoted is

M Z); .(X) .where synt hesis is descrjbe s bein
(0 W b e A e s S oS D A o gxample
the andollfits @RELAYe $h HAAmANR rhdiPediiValldniPlodhodedlsePinSfs b RS eRample;
to those used in the previous exanple; and (xi) the
and fol | owi ng abbreviations have been used: THE
. [ ran; rt-butyl oxycarbonyl; 20 DW
(x1) th%ﬁl,?(lt\ll[og‘lti%g? ‘I%‘[{/r?\ug%r???as%%g%c})&%é{s c ethyl acetate; RT room
t'eAper ature; DCOétdhgdibfuraiyet hane  DVBO
di et hyl sul phoxi de 25 AcCOH Acetic acid | BCF
i BESuUt yI chl or of oferabwypyragbonyl;

BeRget ri azol e- 1')(’!N—9ﬁ§fétﬁ§lf<ﬁﬁﬁ¥ﬁ(ﬁé?' I di no- phosphoni um

EtOAc ethyl acetate;

RT room temperature;

DCM dichloromethane

DMSO dimethylsulphoxide

AcOH Acetic acid

IBCF isobutylchloroformate

PyBOP Benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate

LAH lithium aluminum hydride

TEA triethylamine; and

DIEA diisopropyl ethylamine

DIBAL Diisobutyl Aluminum Hydride

DAST Diethylaminosulfur trifluoride



hexaf | uor ophosphate LAH |ithium al um num hydri de 30

TEA triethylam ne; and DI EA diisopropyl ethylam ne
wok@slsdF0 sobut yl Al um num Hydri de DAST PCT/GB2007/004267

Di et hyl ami nosul fur trifluor#te WO 2008/ 056150

PCT/ GB2007/ 004267 - 37 NaBH(OQAC)3 Sodi um

t NaBERORG)BOr ohy doidilen tr{doeickytda6HsRiride phenyl phosphi nyl

pal | adi_ um chl ori de

PPh3) 4. Pd
ReDPRRIRIEIT pheny LRbSIaR i ipsliadim@iorident  car bonyl
g(%lglf%?ggeﬁo? r ﬁ%}rglgﬂrgg&wl%owl}%e ?Eflé%dﬁ%%?)hyl uroni um

H&SAf | uor o- Phos ph@arbonydMGinsidpeye Cri tical Fl uid

Ch tography L on' s reagent e X
ot oxypheny! ¢ Ri-ChapheapiiABcsinrNaENaNrEetrpmehpyronivm
the follow ng stfuehibs-Prbpmate 11 0 S, P-S S

Exanmple 1

4-SBA) or o- N- [ ( 1R) Supé¢riCetiday FluldHChemzdtograanol - 2- yl ) et hyl

] benzenesul f onam de . Cl -NH.N\N111,J . .

[ ?‘fﬁfszsfpé TeaeRy | Pl@l?%i%%ﬁf‘gﬁ%@ 9§ij‘)‘?§[ %ﬁ'{fﬁl‘i%a phaving the
(Internmediate 1; fQudPBgSruduré® mol) and Et3N (1.70

m., 12.2 nmmol) were dissolved in DCM (30 nL). After
cooling to O C, a solution of 4-chlorobenzenesul f onyl

chloride (0.820 g, 3.88 mmol) in (5 nm) was added
drop 20 wise and the regetion ni xfjure mas stirred

overni ght at RT. TKe on RixP di | ut ed
with DCM (70 nl) B y .nS/vvat @0 nL) and
brine (10 nmL). The orgar | ayler ed and

concentrated in vacuo to give2a dark brown sem -solid
resi due, which was

Example 1
4-Chloro-N-[(1R)-1-(1-ethyl-1H-benzimidazol-2-yl)ethyl]benzenesulfonamide

Cl C\)\
//S—NHR /N:©
O > <
S

[(1R)-1-(1-ethyl-1H-benzimidazol-2-yl)ethyl]Jamine (Intermediate 1; 0.700 g, 3.70 mmol) and
EtsN (1.70 mL, 12.2 mmol) were dissolved in DCM (30 mL). After cooling to 0 °C, a solution
of 4-chlorobenzenesulfonyl chloride (0.820 g, 3.88 mmol) in DCM (5 mL) was added drop
wise and the reaction mixture was stirred overnight at RT. The reaction mixture was diluted
with DCM (70 mL) and washed with water (3 x 10 mL) and brine (10 mL). The organic layer
was dried and concentrated in vacuo to give a dark brown semi-solid residue, which was
purified by flash column chromatography using silica gel and CHCI3/MeOH (98:2) to give the
product as a light purple solid (1.30 g, 97% yield). "H NMR (300 MHz, CDCls) & 7.64f7.57
(m, 3H), 7.26-7.16 (m, 5H), 6.18 (d, J = 8.3 Hz, 1H), 4.85-4.75 (m, 1H), 4.24-3.99 (m, 2H),
1.56 (d, J = 6.9 Hz, 3H), 1.35 (t, J = 7.1 Hz, 3H). M/Z = 363

The compounds of examples 2-182 were prepared by a procedure analogous to that of

Example 1, using the appropriate sulfonyl chloride of formula (II) (see page 17) (which are
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purified by flash col unm chromatography using silica
gel and CHC13/MeOH (98:2) to give the product as a

wo c@hsq@er pl e solid (1.30 g, 97%vyield). 'H NMITT/8B007/004267
MHz, CDC13) S 7.64-7.57 25 (pg-3H), 7.26-7.16 (m 5H),

6.18 (d, J = 8.3 Hz, 1H), 4.85-4.75 (m 1H), 4.24-3.99
com%@rm%l;[g aval{h]dl}l%%x gfcfr tlgosgélr%r%%%ln%galﬁ%%le Lod2 rr]pq()egxﬁnl_%éz} 140, 148,

151 V\Eﬁel@] apsa,r ER, by3,a7pr m&dﬂﬂﬁva@@lq&f&dsastd@sdﬂb@ﬂ below and shown in
Ex , using_the appropriate sul fo% chl ori de of
Tab ertge éﬂ’nypr(l%t%Bltﬁfafgf‘éhﬂiwmmmféwna%(l 2o P8EDEH1 Bicated as

P 0 |5

N1 TR0 9 2 o B LA SHL B UBIL 35, 3505 6. 11

1281128, 133,934, ]1551498,662 m11617134 ]]6'6316’21,71‘68 131 Wi, QI'HV\HSEand 182
as descri beI w_and .shown in Table 7 and

.Qr epare
whidh EBE SRR 0T e StagimIabls 1 g fiesypinetis Toutes
desdiEE d U
o AP RS Snd e E‘é‘?ﬁl 1"’88’ 3 s lepaecl it gdroptly Tnipffecine
aminee, fommula (BDA2®, paged7) 3533,80111&41 imbaktjatelg SollabGRg tabkBl. Procedures
6 164, 1 167 O 171, 178 and 182

for (2 Piemeiilpr SC iseethodas v Tblekampi es 1 1t oc
inTable 1 using the synthetic routes described at the
end of table 1 Exanple 187 was prepared from

approprlate Interrredl at e 'lé‘hl}hE]of forrrula (1) (see

_i--- .a~+.-.l,-.l,-\
VIR

for t he prep Ron of the |ntermediates M/Z | INT
> TOTTow

Ky W T R N TG S T ST
/

Hz|, 7.860d, 1% $491#%, éﬁ) 7. 49117 4H) ,
7. 33 7. o (moz

Ioro N-[l (1- et yI
7122-7. 12 (m- 2H). 4 55 (G, 2H)=7.3347.8@ (m, 2H)
be vi]l-_.1 4.25-4.18 (m _2H),
1f az@filmégﬁzgeggeetﬁg su fonai?%i‘ﬁ%m’lw); 4-]?%@481? ﬁb&m
%I{’“‘%‘“‘?‘?E‘ZP’ L 18304 88 Gl Ao 7 o
(d "*‘Jze*“e%“lé"%“ﬂd% N N qu VT)ci. szl 7(16)1, 11), 3277¢,38

4.31-4.
2“&@%“&“& A3 30 Bt T e 300673 (e b i i)

3 §|‘5 (S %:Zf 3)624%"%”%“}5@112{3601\&?1%5'%59&’1J" R ETRE
p' rke onam dep?. 1£9), § 80-738 (f; fafz. 3H

7.20-7.11 (m, 4H), 4.31-4.10 (m,

4-Chloro-N-[1-(1-ethyl-1H-
benzimidazol-2-yl)-2-methyl-
propyl]benzenesulfonamide

(59% inhibition at 3.7 uM)

3H),2.27-2.17 (m, 1H), 1.25 (t,J =
6.9 Hz, 3H), 1.01 (d, J = 6.6 Hz, 3H),
0.70 (d, J = 6.6 Hz, 3H)




(59% inhibition at 3.7 RM WO 2008/ 056150

PCT/ GB2007/ 004267 -J9 Ex Conmpound NVR MZ INT 4 H
WORMRS(O3A8 MHz, ) 8.63 (br s, 1H), 405 4 7.5 8 Pdr/GB2607/004267

8.5 Hz, 2H), 7.49-7.43 N+M1 / O o (m 2H, 7.32
(d, J =8.8 Hz, 2H), 7.22-7.13 (m 2H), 4.61-4.56

(m

Ex 4(;@}1{[;&1ng-[1 (1 et hyl -]l , 4.24-4.14 (m 2H),
79-1.60_ benzimdazoli-2-vI)-3-methvl

M/Z

INT

4 outyl] enzehesul f onam de‘H(NMIQB)OQMHE,G%Jﬁ%rsrﬁ]H);LH

(3b0 N ] 5
K 7 1 RSO0 i Rt fh sl g Paff0 °
, 7 23-7.05 (m C [17.22-4.18 @)2H)44.69-450tm(m 1
444Iaﬂar<9N-[14(1@thpku=m [[1- (1-ethyl - | H

d, J.= 12.9, 8.5 40 4% o, %élg}l 129;01@23
lgﬁﬁzigli(g%gof cy’l)-g-'metggl’ q, ! ) ny

s 400 15 S I,
NELE)9% ABidbition At 70 U] 66-7. % H?m % aem MY
N 2H), 7.29-7.22 (m ﬁH)OW(Q,OTﬁﬁﬁZHZ@IH)cr Fi N

LN 7 0OA_7 NN [

OJ

(66 37% inhibition at_3.
@é 6 6 HeT o8 by =T Vi Q) ToioTehs Ty

405

H),

(m
(m

R Rl el PO
103-6.88 (m (2N, 6. 84 6 MELY (00 MHah 389 ¢ EEf] -
), 4.80 (be” 1M, 3 82-1308%.5819.46 (m, 31),
QS;Q N/\'“@ 7.39—7.34 (m, 1H), 7.23-7.05 (m,
cl OH), 4.79—4.71 (m, 1H), 4.08-3.94
(m, 2H), 3.30 (dd, J = 12.9, 8.5 Hz,
1H), 3.09 (dd, J = 12.9, 6.6 Hz, 1H),
0.89 (t, J = 7.1 Hz, 3H)

o

OO UT

4-Chloro-N-[1-(1-ethyl-1H-
benzimidazol-2-yl)-2-phenyl-
ethyl]benzenesulfonamide

(73.21% inhibition at 3.70 uM)

(a0

6 "H NMR (300 MHz, CDCl5)
0. .0 Jig 7.66—7.60 (m, 1H), 7.46—7.42 (m,
/@/ N N/\@ 2H), 7.29~7.22 (m, 2H), 7.20-7.14
(m, 1H), 7.04-7.00 (m, 2H),
6.93—6.88 (m, 2H), 6.84—6.78 (m,
2H), 4.80 (br s, 1H), 3.95-3.82 (m,
1H), 3.72-3.59 (m, 1H), 3.38-3.24

(m, 2H), 1.85 (br s, 1H), 0.89 (¢, J =
7.1 Hz, 3H)

4-Chloro-N-[(4-chloro-
phenyl)(1-ethyl-1H-
benzimidazol-2-yl)methyl]-
benzenesulfonamide

(77.68% inhibition at 3.70 uM)

457




wda kfog/08:180 (t,
Hz, 3H) WD 2008/ 056150 PCT/482007/ 004267

benzi m dazol
J =

Compound NVR MIZ INT 7

-2-yl)methyl ] -
3.38-3.24 benzenesul fonam de (i n,
(77.68% i nhi bition at 3. 70Pt/GB2@7/004267

3.72-3.59 (m 1H),
2H), 1.85 (br s,

1H),

- 40 Ex
c 'H NVR (300 MHz) 8.91 (d,

Ex

T A

(m 5H), 7.22-

J

3 S, 92 (20NN

(m 5H), 4.86-4.79 (

TMZ

INT

pyr i ¢ n\N,.’,% IS
3 350 8§

nhw
21 (m o1

1- Chir o- N-[ 1- ( 1- net hyl |-

geralﬂnﬁsbﬂl-[flqlladthylelﬂ( 91l.
H NVR_(NeOH- d4) 7.
Beqmldazoka-yé)d?- 2H), 1.

“Eﬁlhﬂ{ -8 gi\%ﬁl(yijﬁé %e Lal e
Blfortandide (t, 3H)
(79.69% inhibition at 3.70 LM)

4. 17-4.03 N (m Fi};INﬁﬂg
4ﬂ@ro N-[ 1- (1- et hyl -|I -
( 7.1 Hz, benzi mm}az@b 23348 32(m 2H),
- thyI ] benzene-

ﬁﬁz} ?131](51% 89 4

sul fonam de (79.6

ﬁH)NWﬂS@)@(HM—E

5. &3 S hmouty g1pal (M
|)-ethy
é%pﬁnhl%nlgtj?%gﬁaltzh% 70 M
BH/(3s10 (i) LH)/70.98 84 1=9.1 Hz)
54 (d, 1H), F F
t}) - 7.30 (d, 2H),
[luoronet hyl ) -1H 2H),

"458—5@?@

4.98 (q
1.57 (

440

OV

D%

L

z- "

L

N
\>_< 0 Cl
7
NN
\ o

4-Chloro-N-[1-(1-methyl-1H-
benzimidazol-2-yl)-ethyl]-
benzenesulfonamide

(91.16% inhibition at 3.70 uM)

TH NMR (300 MHz, CDCL) 1.62 (d, 3
H) 3.47 - 3.88 (m, 3 H) 4.62 - 5.21 (m,
1 H) 6.93 - 8.05 (m, 8 H)

350

F7(©::\>/LHJ%\
¥\ g

4-Chloro-N-{(1R)-1-[1-ethyl-
6-(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}
benzene-sulfonamide

(84.85% inhibition at 3.50 uM)

"HNMR (MeOH-d,) 7.84 (s, 1H), 7.7
(d,1H), 7.64 (d, 2H), 7.54 (d, 1H),
7.30 (d, 2H), 4.98 (q, 1H), 4.43 (q,
2H), 1.57 (d, 3H), 1.43 (t, 3H)

341




WODTEEABO7/ 004267
"H NMR (300 MHz, CDC13) 4445 (t,

b enzi m dazol

(84.85% i nhibition at

(/aH) 1.68 (d, 3H) 4.

-2-yl ] et hyl
3.
-41 Ex Conmpound NVR M Z | NECT/GEB2047004267
N H

1 H 6.52

} benzene-sul f onam de
50 M WD 2008/ 056150

3 398 10 a |
14 (m 2 H 4.87 (m

Ex

ohd /- 2L (0, Z F)
EL Chloro N-[l (6-chl ora-

Nﬁ}m 2 H) 7.56 (d, 1 H

My

INT

10

- | H-benZi
JJ esul fona
1“10] H NVR (3¢

D H N j
.96 (m
141‘4*)hlcrr<eN [t

Vflﬁhiﬁg 24'5%‘5?11' : suI

yl7&hMbé&ehésulanMe(
0 (d, 3 H 4.30 (q
|_§89',90f¢8mh1b7t1<317at(3ﬂ0 )

68 (d, 3 H , 4.5 2
PR (d, *)11%852@ glﬁ)ozl @ f—lf{)%fs
~chldifp-1-4- dnhoacH)NL 34 QR H) 166 &1, hyt)-

‘m NMZK){B 308 MHz, CDCl3) 1.45 (t, 3
m de § 9. 90% i nhi bi t'i on at

dIM-68 (dcBH1 9)141(m & Hx4.8B(n89

7- met hoxy- 1H-ben2|mdaz
fonamde (82.03% inhibitio
00 MHz,) 1.30 (t, 3 H) 364
2 H 4.81 4.95 \0O\HN N (

|7.45 (d,
770(44 ’)I—I\7Q9

)

398
8 11

da
55
DI
h at
12

m 1

10

11

l\IJ’I L1 ot hy
B'UIITJI Uy TV X (J. Cr||y1
S

00 (mi1 E—I) im dazo[
Dy P

E, benz nam
3.50 M 13|N a)=

8.3 (d, 364 13 O\N
4-Chloro-N-[(1R)-1-(1-ethyl-
7-methoxy-1H-benzimidazol-
2-ylethyllbenzene-
sulfonamide

(82.03% inhibition at 3.70 uM)

N ~4 2d]) 406IR ( BP6]A)(dS1 B) (95 1

4@%&@0@ Mz CEE) 1gi83p 3
gg ll—ég @9%.@20/% | 3ht 5P (5 My

(d,2H)7.15(d, 1 H) 7.34 (m, 1 H)
7.55(d,2H)9.24 (brd, 1 H)

393

H) |

11

12

i
or ?ng\T/N \
cl ~ N@
4-Chloro-N-[1-(1-ethyl-1H-
imidazo[4,5-b]pyridin-2-yl)-
ethyl]-benzenesulfonamide

(93.34% inhibition at 3.50 M)

'"H NMR (300 MHz,) 1.30 (t,3H)
1.40 (d,3H) 4.30(q, 2 H) 4.81 - 4.95
(m, 1 H)7.18-7.27 (m, 1 H) 7.45 (d,
2H)7.70 (d,2 H) 7.92 - 8.00 (m, 1 H)
8.32 - 8.39 (m, 1 H) 8.65 - 8.73 (m, 1
H)

364

12

13

Q

N
N'Oi\> i
Z N N—s-@——cl
\__ A1
0

4-Chloro-N-[1-(1-ethyl-1H-
imidazo[4,5-c]pyridin-2-
yDethyl] benzene
sulfonamide

(72.77% inhibition at 3.70 LM)

'H NMR (CDCl;) 8.8 (s, 1H), 8.3 (d,
1H), 7.7 (d, 2H), 7.6 (d, 1H), 7.3 (d,
2H), 4.4 (q, 2H), 1.6 (d, 3H), 1.4 (t,
3H)

364

13




Hii ¢ 1H), 7.7 (d, 2H, 7.6 (d, 1H), 7.3 (d, 0 2H),
4.4 (q, 2H), 1.6 (d, 3H), 1.4 (t,
wd2008l066166 N-[ 1- (1-ethyl -1 H 3H) PCT/GB2007/004267

i m dazo[ 4, 5-c] pyridin-2- yid2thyl] benzene
sul fonam de (72.77% inhibition at 3.70 M WO

O PCT CB20071e00Rp T~ 42 ErwupUUTru NVRrvEZ
Ex ﬁf)ﬁ‘iﬁ% "H VR (VeOHHdN S 86 (s, 1H), 364 14 N| M |INT
14 g cl 8.33 (1d( 1‘E=DNM‘R g@e(bf-f %4?@)86 -19n{ 9, 184 |14
m
‘ | 0 _[SYT@' Chyll - ﬁ-B3 QHDH)I?EG(CK aH),3H) (d, 1HB( 1,
[ dazo 4, 5-c] pyrl kif);' _
5 naqr\tgﬁL (TRl nhlgdf&zdi %@3&3 rlml E%E?N N-§ Ci
M}ﬁ OYNRe (g (dzuoh eelddBupas@ s, (0. 1.
7llﬁi4iaQ6{4 rlamzﬁ (m 2H), - 2H), 6.p1
jgg 4- Qhl or o- N-[ 1- ( 3- ethyl 3H 1H)
1yk3erthy bemsq)ne 1 7 (s gH), 1.65 (d, 3H), 1.4 (t, dSH)
5-b] pyridin-2 yl)ethyl] benzenesul f onam
%{yﬁg’é&{‘?‘%m bition at .70 M 16 i _ 'H NMR (300 Mz)
3('@277(%[111}%1&61&")\03 ﬁYﬁM])G NHScl 7.62-7.57 (m 3H),
45-7 ( 4-7.15 (m 2H), 4.32 (t. J ¢
15 ‘3 '"HNMR (MeOH-dy) 8.45 (d, 1H), 7.88 | 364 | 15
N—S
EIH ; C (d, 1H), 7.64 (d, 2H), 7.28 (m, 2H),
) | 7.41 (d, 2H), 6.01 (d, 1H), 4.86 (m,
1H), 4.37 (q, 2H), 1.7 (s, 9H), 1.65 (d,
4-Chloro-N-[1-(3-ethyl-3H-
3H), 1.4 (t, 3H)
imidazo[4,5-b]pyridin-2-
yhethyllbenzenesulfonamide
(61.55% inhibition at 3.70 uM)
16 @i >)( ﬁ 'H NMR (300 MHz) 8.62 (brs, 1H), |377 |16
“_ﬁ 7.62-7.57 (m, 3H), 7.45-7.37 (m,
3H), 7.24-7.15 (m, 2H), 4.32 (t,] =
4-Chloro-N-[1-(1-ethyl-1H- | 71 1) 551 1 6 e s, 6H), 138 (d, ]
benzoimidazol-2-yl)-1- = 6.9 Hz, 3H)
methyl-ethyl]-
benzenesulfonamide
(96.23% inhibition at 3.50 uM)
17 E‘ "H NMR (300 MHz, CDCl;3) 0.84 (1,3 | 377 |17
/©/3)”i( H) 1.52 (d, 3 H) 1.68 (m, 2 H) 3.89
\O (m, 1 H)4.05 (m, 1 H) 4.77 (m, 1 H)
6.90(d, 1 H) 7.04 (d, 2 H) 7.18 (mm, 3
4-Chloro-N-{1-(1-propyl-1H- H)7.49(d, 2 H) 7.57 (m, 1 H)
benzimidazol-2-yl)ethyl]-
benzenesulfonamide
(92.8% inhibition at 3.30 uM)




4-Chl oro-N-[1-(1-ethyl

“1H 7.1 Hz, 2H),

1.6 (br s,

6H), 1.38 (d, J benzoimdazol-2-yl)-1- = 6.9 Hz, 3H)
woretoaphe16d hyl ] - benzenesul fonam de (96. 23% i NhCDGBR@N/004267
at 3.50 M 17 ii 'H NWR (3068 Mz, CDC13) 0.84 (t, 3
377 17 1 j oNHNH 1.52 (d, 3 H 1.68 (m 2 H 3.89
Ex PCom 4 (m 1H 4. T H 477 (mmIH)—%6
x PGo 4 04 (d, 2 H (m 3 Wz [INT
18 - Chl or §-N- [ 1- (1- propyT|- FHMR 3604\@H&d0Dé13H)055éK %9 |18
L ﬂ;.l m dazol - 2-yl{) et hyl ] benzenesul f'onam de
%’&T /, tion at 3. S’DHWW\QHZQ@B/(IHEB(I]SG H) 1.49
/GBZOO? 00467 - 43 | 18] ~
H NVR (3 : CDC13)E(é %ﬁ%ﬂg%%éyé( NIH) 2
i) 0.47 2 H 0.99 (m701(;1H1}§64@5ﬁ)2\H)(7d14($n@ 8. 84
dd, 2 4.72 (m 1 H) H)
74.’t4ﬂf,m_N3{1ﬁ Chl or o- N-J{fD-7.41 (¢|52H’)MS (W, 1 EDH) 7.48
m&c ycl opr opyl ngt hyl ) - 1H
Jé)ryzlom meﬂwl),rlﬁet hyl| }- benzenesul f onani de (10b%
AR blt éth? 19 s1 'H NMR (300 MHz, CDO 3
: IRyt NH|3|—I)O.90(d, 3 H 1.62 (d| 3
‘be&eﬁ@smfonénﬁ%%m_l H)1 3. 7; ,111 go 421. 02 % ;|)4 (/ vg)
, 4. in, . , ) m
?130% ?nhigition at 3.70 uM) i ( i
19 @ 'H NMR (300 MHz, CDCl;) 0.89 (d, |391 |19
/©/ ]/NQ( 3 H) 0.90 (d, 3 H) 1.62 (d, 3 H) 2.07
@ (m, 1 H) 3.77 (g, 1 H) 4.02 (¢, 1 H)
4.86 (m, 1 H) 7.11 (d, 2 H) 7.24 (m, 3
H)7.42 (d, 1 H) 7.57 (d, 2 H) 7.68 (m,
4-Chloro-N-[1-(1-isobutyl- 1; (¢, 1H)7.57(d, 2H)7.68 (m
1H-benzimidazol-2-yl)ethyl]- )
benzenesulfonamide
(16.4% inhibition at 3.70 pM)
20 ﬁ '"H NMR (300 MHz, CDCl3) 1.44 (t,3 | 399 |20

g 5
0]
F

4-Chloro-N-[(1R)-1-(1-ethyl-
5,6-difluoro-1H-
benzimidazol-2-
ylethyl]benzenesulfonamide
(79.5% inhibition at 3.70 uM)

H) 1.66 (d, 3 H) 4.12 (m, 1 H) 4.24
(m, 1 H)4.86 (m, 1 H) 6.33 (d, 1 H)
7.15(dd, 1 H) 7.24 (d, 2 H) 7.44 (dd,
1H)7.68 (d,2 H)




‘lc H 7.42 (d, 1 H 7.57 (d, 2 H 7.68 (m
4-Chl oro-N-[1-(1-isobutyl 1
wdabkbosesasom dazol -2-yl )ethyl]- H) benzenesul f oPeniGBe007/004267
(16.4% inhibition at 3.70 M420 'H NVR (300 Mz,
CDC13) 1.44 (t, 3 399 20 o~\HNH) 1.66 (d, 3 H 4.12

T 24 Y- 7, TN (m L 1 #.86 (I H)
EX¢@§§‘E’5§M F 7 15 ( M 7.24 (d 2 1) 7.44) W2 |INT
21 loro N[ (1R)- 1‘H19J1Vﬁttnob1\kﬁ)z7c§&ﬁ3§ 2oi).- 375 |21

0-1H benzi mi(dazol - 2-
/*/ﬁb nzenesul f ongni. @ﬁa(m,(UE) 5%7+lnih] GitiBhldd 3. 70
‘5

-\an MZ | NT %PCT/ C%%,g%ﬁ%;? zﬁrﬁgf)ﬁgwhgl

$" ONH 1 5114 211H m14 dfﬁH 40 (nihY1
m 2 HL. 78d3H3. 27miH N @m § H)J€ ;7( (mé

[ - Chl or o- N-[Ii)ziS @4(1111 Q@i)ﬂ@?‘r(C(r%HE I—P
1 4%311&12 Ng[ F)"~ cycl oprgpyl - 1H benzi mi dazol - 2-

yy@bpoopyhenzenesul f ongm de

benzimidazol-2-
ylethyllbenzenesulfonamide
(39.05% inhibition at 3.70 WM)

22 0 432 |22

:©i >)\ ﬁ 'H NMR (300 MHz) 8.6 (d, J = 6.5
0

Hz, 1H), 7.9 (s, 1H), 7.7 (s, 1H), 7.6
(m 2H), 7.4 (m, 2H), 4.8 (m, 1H), 4.2
(R)-4-Chloro-N-[1-(5,6- (m, 2H), 1.4 (d, J = 6.8 Hz, 3H), 1.3 (t,
dichloro-1-ethyl-1H-
benzoimidazol-2-yl)-ethyl]-

J=94Hz, 3H)

benzenesulfonamide

(63.53% inhibition at 3.70 uM)

23 "HNMR (300 MHz, CDCl3) 1.59 (d,3 | 418 |23

N 0 ’ ‘

©:N\>/<H/4<\O‘©‘C' H)3.62 - 3.78 (m, 2 H) 4.52 - 5.12
F (m, 3H) 5.57 (d, 1 H) 7.20 (dd, 2 H)

- 7.25 -7.36 (m, 4 H) 7.60 (dd, 2 H)
4-Chloro-N-{1-[1-(2,2,2-
trifluoro-ethyl)-1H-
benzimidazol-2-yl]-ethyl}-
benzenesulfonamide

(88.1% inhibition at 3.70 uM)




(39.05% inhibition at 3.70 M 22 ¢, N, ¢ 432 22 H.il
ci 1H NWR (300 MHz) 8.6 (d, J =6.5¢" / \ ¢ Hz, 1H),

W@ 20805615H), 7.7 (s, 1H), 7.6 (R)-4-Chl oro- Ne¢U682006/004267

(m2H, 7.4 (m 2H), 4.8 (g51H), 4.2 (m 2H), 1.4
(d, J = 6.8 Hz, 3H), 13(t di chloro-1-ethyl-1H J =

Ex

2 ) benzormd yH—ethyti-
ngz neggl f onam de (63%| nhibition at 3.70 M p2:2 0

INT

24

77 NVR 6363
NC' n‘éﬁg @ CIS. 78 ?ﬁ%@éﬁ%&ﬁ%) 15%6?&?6f§ F 391
M (@, 47H) 7.280 (WdH)2 1) (2 7) 259-m713
dd, 2 _Chl or.o- [
riflug? - et hyl()-lH- tﬁ%&%ﬁé‘gg%g%?%d%t]’ﬁﬁ?ﬂf

penzenesul f onam de (. 88.21%% ggml(@lltHg(] at 3.70 M WD
D G066 V(1 PCTH(GRg0-7/)004267 - 45 Conpound NVRI M Z

24 N H NVR (300 MHz) 1.30 6 H 391 244 ~
zg\gdi‘mthﬁéjﬁf419(m( 2 H) 4)79(m(r1n|—|) ;DZS(d 2
%eﬂznﬁlfda(z@l-zz H 7.71 (|d,

loro-N-[(1R)-1-(1-gthyl- 2 H) 8.51 (d, 1 H)
yBethNHbtmhesmfonbmm i dazol -

l 1 benzen fonam de (72 97% i nhi bition at B.50
WZ%% W%ﬁ?ﬁ CDC13) 7.78 (m 415 9 F f|\

‘—_];u
O 1T

24

25

EN dH)o 7 48(m 7 H) TENMRB06 Nﬁ'{z"cﬁéh)ws (m, |415

” N 3H) 7.48(m, 2 H) 7.13 (m, 1 H) 6.98
r Q (t, 2H) 4.90 (m, 1 H) 4.29 (m, 1 H)
4.12 (m, 1 H) 1.54 (d, 3 H) 1.39 (¢, 3
N-{(1R)-1-[1-Ethyl-6- H)
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-4-

fluorobenzenesulfonamide

(89.95% inhibition at 3.50 uM)

26

}; 'HNMR (300 MHz, CDCI3) 7.87 d, (422

N
N;/O/ & H/\Nf 2H)7.75(d, 1 H) 7.51-7.59 (m, 4 H)
f 7.25 (d, 1H) 4.95 (m, 1 H) 4.31 (m, 1
F
¢ | H)4.15 (m, 1 H) 1.58 (d, 3 H) 1.43 (¢

4-Cyano-N-{(1R)-1-[1-ethyl- 3 H)
6-(trifluoromethyl)-1H-

2

benzimidazol-2-

yllethyl}benzenesulfonamide

(87.38% inhibition at 3.50 uM)




(t, 2H) 4.90 (m 1 H

M 26

4.29 (m 1 H)
H 1.54 (d, 3 H 1.39 (t,
w@ eoosfosaisr onet hyl ) - 1H  benzi m dazol
fluor obenzenesul f onam de

3 N-{(1R)-1-[1-Ethyl -
A(42. 95% i nhi bition at 3.

FFF4.12 (m 1

H)
50

HNI\/R(SOOI\/HZ CDCL3) 7.87 (d, 422 9 SNN

- 2-yl ] et hyl P€HGB2007/004267

=2 T—75{td—% 5t 59—tm—4—t : -
Ex (G“‘“B%‘“‘i 95 (m 1 H) Jtlﬂg‘fk(m 1 FEFEH 415 Tz | INT
27 (1A I 58(d, 3A) T 43( T AR LOBCH 7 53500 240°
H) - trlcfluororrethyl)dl-l- ben 9OMdﬁ {Fﬂ% 571935798 7
Vi ] ; ul f ondm, 2A&l) 7(737(d38%)|7rﬂﬁ(1mt216)1 at
3 F \DH2008/ .50 0
Conpound. VR 37T CF R GRBAGIMDS (Boki)
7 94 7.99 440 9 SAN (M) 3 (uf - 1?%4(2%& ﬁ)i)fﬁﬁd(m 2
~ HN 7011 (t¢% H)3I%E|;8GE5BI) F
3 4. 21 (m (d, FF3H)1L48
?Cé’%“ﬂf\(ghéén[& ‘?é%’(m) 1-[ 1- et hyl -
G6-(tirifivol-o@eiyeL{wl ) - 1H benzi m dazol - 2-yl ] et hyl } - 4¢
f | uor obenzenesul f onam de (85. 74% i nhibition at 3.50
Npenzgnigagphdsdletbogt-4Hz | CDC13) 7.92 (d, 1 389 9 AN |
l\hl'fgrogelz&ngmlfol’lamidz 19 (s, 1 H 5.08
(85.74% inhibition at 3.50 uM)
28 9 'H NMR (300 MHz, CDCl3)7.92(d, 1 ) 389 |9
Q/ ﬁ\m AN H) 770 (m, 1 H) 7.19 (s, 1 H) 5.08
rN (m, 1 H) 4.30-4.51 (m, 2 H) 3.36 (m, 1
g | H) 1.90-2.01 (m, 4 H) 1.81 (d, 3 H)
FF 1 1.70-1.75 (m, 2 H) 1.55 (t, 5 H)
N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}
cyclopentanesulfonamide
(66.06% inhibition at 3.70 uM)
29 'H NMR (300 MHz, CDCl3) 7.83(d, |468 {9

N-{4-[({(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-
yllethyl}amino)sulfonyl]-2-
methylphenyl}acetamide
(21.84% inhibition at 3.70 uM)

1H) 7.75 (d, 1H) 7.45-7.58 (m, 4H)
6.65 (bs, 1H) 4.83 (m, 1 H)4.18 (m, 2
H) 2.08 (s,3H) 1.86 (s, 3 H) 1.73 (d,
3H) 1.41 (¢, 3H)




wWoR00SMEIFAR) - 1-
-2-yl] ethyl}-4%ycl opent anesul f onam de

N\ (m 1 H 4.30-4.51

(m 2 H 3.36 (m 1

H1. 90-2. 01n¥H1. 81d3H F F 1.70-1.75 (m 2 H) 1.55 (t, 5
[ -6 (trifluoronethyl)- 1PET/GB2007/004267

[ 1- Et hy
benzi m dazol

(66.06% inhibition at 3.70 M 29 0 H NWR (300 MHz,

400 Y

N—SITT H/ IH 7.

83 (0,
Ex | Solppohmd ® (bs. 119 4 83 (m & 1 W2 | INT
30 [4N18 (mR2:FFFH 4. OENTR (3’6)0+N)IH% @ﬁc(m 89 (!Eg1 L4283 | 9
(d, ﬁ4r'\| 4R) - 1-[ 1- Et h%z?
€ uar enetlhy)pi=1H by %Zcﬂ)— 57 763 (m 2 H)
yI]ethyI}arr,/r‘N) ony W tam de
(21. 84% i nhi bi t ot at ?‘87%& %Q@%@ﬁ% @
PCT/ GB2007/ 004267~ h7 }Bq.w(moungimm ) 159 (d,30 O
'H NVR (300 MHz, CDC13) 7.80& 1429 9 o HNH) V.68
112) l"ilﬁtﬁﬁ@ 63 (m 32H)r|}-56 8H37 (t, 1 H 4.99|(m
F H 4.30 (m 1 H 2.08 (s, B H
ownethml){l(liﬂ) 1 -Ethyl-6- 3 H 1.56 (t, 3H
I, fI. benzi m dazol - 2-yl] ethyl}-4t
? 'UZ(‘)‘PE) ﬁg%hﬁﬁﬁi}ﬁ%enesul fonam de (94.56% i nhi bi ti on
fihor»-50 M 31 0 'H NVR (300 MHz, CDC13) 7.98 (d, [L 429
9
methylbenzenesulfonamide
(94.56% inhibition at 3.50 uM)
31 "H NMR (300 MHz, CDCl3) 7.98 (d, 1 [ 429 |9
“ N/\( H) 7.84-7.80 (m, 3 H) 7.40 (s, 1 H)
5.12 (m, 1 H) 4.59 (m, 1 H) 4.45 (m, 1
. FF H) 3.90 (m, 2H) 2.57 (s, 3 H) 1.90 (4,
1-Ethyl-N-{(1R)-1-[1-ethyl-6- 3H)1.67 (t,3H)1.22(t,3 H)
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-5-
methyl-1H-pyrazole-4-
sulfonamide
(78.6% inhibition at 3.70 uM)
32 - "H NMR (300 MHz, CDCl5) 7.94 (d, 1 [ 415 |9

W

\

o=

NW
Ny Q
=
N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-1,2-
dimethyl-1H-imidazole-5-

sulfonamide

(66.54% inhibition at 3.70 uM)

H) 7.71-7.76 (m, 3 H) 5.05 (m, 1 H)
4.35-4.51 (m, 2H) 3.67(s, 3H) 2.39 (s,

3 H) 1.80 (d, 3H) 1.58 (t, 3H)




WQBR{)osA5@EF0 (s,
1- Et hyl

\
(

(

H1 NH 7.84-7.80 (m
m 1 H 4.59 (m 1 H)
3 H 1.90

t, 3 H

4.45 (m 1
(d,

-N-{(1R)-1-[1-ethyl -&¥-3 H 1.67 (t,
(trifluoronethyl)-1H benzi m dazol -

3 H 7.40 (s, 1 H rN- 5.

FFFH

3 H 1.
2-yl]et

12

3.90 (m
PCT/GB2007/004267

22
hyl

tnhibition at 3 70 I\/h 3]

-GompBiy | - | H pyrazol e

-LNMRUI fonam de (78.6%

H NVB (300 Mdz. CDCI3) 7. 9.

M/Z
94

INT
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)
:

(JL)O_/'\7’\U'|('\ ! _'O_/'\

N 2
H“%ng%ts
trifquoxone yI

d, 1 41% 9 ol \H-N H)

(m 2H}

i methyl -1 Hi
nhi biti on at 3 70 ‘

o R N
(ﬁ‘}ﬂﬁ&von%tﬁgl)-‘iﬂ"\' / 3
Ll{e@zmmquiz«ﬂﬂﬂwl}&ﬁe
et R R e,

-(59.0M% inhibition at 3.50 pM)

7. HNMR780q MHZ3 GB)Cl5). D97 (dnl

BTy e pih 394G 1y
’Bﬂﬁrﬂndﬂib'zﬁrgdé

f onam de )
Cow) (85513 0.99CT,/33BR 08F (D04

H) 1.95 (s, 3 H 1.86 (d,
H 1.61 (t, 3 H)

hzi mi dazol - 2-yl]ethyl }-2,5-
mde (92.03%inhibition at

JAypoto’s ¢

| = H NMR (300 Mz,
V3§§r¥ﬁ\}3éo§?775-7. 79((m 2 H)
\ 5.06 (m 1H 4.51 (m 1H) 4 40

1415

267

34

=0

'nO::

F [ r \Q

s
N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-
2,34-

trifluorobenzenesulfonamide

"H NMR (300 MHz, CDCl,) 7.92 (d, 1
H) 7.73-7.78 (m, 2 H) 7.56-7.64 (m, 2
H) 6.96 (m 1 H) 5.25 (m, 1 H) 4.52
(m, 1 H) 4.41 (m, 1 H) 1.86 (d, 3 H)
1.62 (1, 3 H)

451

35

O=W==0

I\

(95.33% inhibition at 3.50 uM)
F
F F

6-Chloro-N-{(1R)-1-[1-ethyl-
6-(trifluoromethyl)-1H-benz-
imidazol-2-yl]ethyl}pyridine-
3-sulfonamide

(95.64% inhibition at 3.50 uM)

TH NMR (300 MHz, CDCl3) 8.00 (dd,
1H) 7.71 (d, 1 H) 7.59-7.64 (m, 2 H)
7.25-7.36 (m, 1 H) 7.14 (d, 1H) 4.93
(m, 1 H) 4.20-4.38 (m, 2 H) 1.70 (d, 3
H) 1.48 (¢, 3 H)

433




34 j~ H NMR (300 MHz, CDC13) 7.92 (d, 1
H 7.73-7.78 (m 2 H) 7.56-
W@ 2008/05156. 25 (m 1 H)

451 9 o~
7.64 (m 2 FFENIr H

HN
6. 96

4.52 FFF (m 1 H 4.BAr/GBR001/004267

H 1.86 (d, 3 H N{(1R~¥9}1-Ethyl-6- 1.62 (t, 3 H)
(tr| fluoromet hyl)-1H benzim dazol 2- _yI] et hyI} 2,3,4
1 | | UUI WFLEIIESUI | Ull UU OO /UI ITI[I U1 11 Ul d.T
Ex | CompRynds” " R (3)% CDC13) 8.00 (dd, 433 ¥/Z |INT
3% Y o~VH~No,1H) 7 7L TG TENVRTIo VA G 77 (7 2 461 |9
725%\( /NH)714( 4.93° F
4. 2084 AENE 70}06’ 5937.6F(f, 2 H) 5.09 (m, 1 H)
62Ch| o7 %- N-{g 1+« ¢t (
6,4T¥i fl uor ohet hyT\- 1H 62%2@ E?H)#aﬁ% %HQ ﬁg(ﬁyf’
}pyridine 3-sul f onali'dé i) (135 @4%r nhi bition at 3.50 M
WD 2008/ 056150 PCT/ GB2007/ 004267 ~ - 49 Ex Conpound |NVR
W-ZS-I[(\@(lR)’Sﬁ[l-EtM]WR (300 MHz, CDC13) 7.77 (d, 2 461 9
.59-7.67 (m 2 H 509 (m 1H
dtl\\ﬂrl?romeths%lﬁn 2 H) 2.12 (s, 3 H 1.74 (d, 3 HFF
ﬁ% 53 H  N{5{[({(1R-1-[1-Et hyl -
wen} o?orrzet hyl)-1H benzi m dazol -
yl]ethyl}amlno)sulfonyl] 1,3-
thiazol-2-yl}acetamide
(49.03% inhibition at 3.70 uM)
37 " "H NMR (300 MHz, CDCl3) 8.02(d, 1 | 416 |9
O ﬁ\ H) 7.80-7.84 (m, 2 H) 5.08 (m, 1 H)
\
N r 4.41-4.55 (m, 2 H) 2.67 (s, 3 H) 2.46
(s,3H) 1.85(d,3 H) 1.65 (t, 3 H)
F
N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yljethyl}-3,5-
dimethylisoxazole-4-
sulfonamide
(58.26% inhibition at 3.70 uM)
38 B 'H NMR (300 MHz, CDCl3) 7.92 (d, 1 [ 361 |9

sy C
r

e
N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-benz-
imidazol-2-yllethyl}cyclo-
propanesulfonamide

(35.1% inhibition at 3.70 pM)

H) 7.75 (s, 1 H) 7.67 (d, 1 H) 6.34 (bd,
1 H)5.09 (m, 1 H) 4.34-4.52 (m, 2 H)
233 (m, 1 H)1.85(d,3H)1.59(,3
H) 1.21 (m, 1 H) 1.11 (m, 1 H) 0.97
(m, 1 H) 0.83 (m, 1 H)




yl ] et hyl } am no) sul f onyl

]-1,3- thiazol

(49.03% inhibition at 3.70 M 37 0 H NWVR (300 MHz,

WED0s8¥6180 02 (d, 1 416 9 11
5.08 (m 1H)oNN441456(m 2 H 2.67 (s,
H)185(d 3 H 1.65 (t,

2.46 F (s,
tHyt—=6"

Ex
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3H FF

-2-yl }acet am de

N N H) 7.80-7.84 pa1/GB20dy/004267
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=¥

uor orret Hyl ) =1
fl?hg 5- di net hyl i soxazol e- 4
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su1Tonam ae (98.26%1n
N 3 0 |\pD013) 7

YL

1.59 (t, 3 F
N-{(1R)-1-|1-Et hyl
(trifluoromethyl)g

pr opanesul f onam de

2 GB2007
R (300 M
|(prifippremeghyl)4HH-7 72

yebdinigugdid-° % (5

yl]ethyl}thiophene-2-

sulfonamide

(92.53% inhibition at 3.50 uM)

(m 3 H 7.32 (d, 1 H

N i}@ NMR%@U M3{i7 @Mlﬂlﬁﬁszl {7d 1
4H(> 5@1’ 1)721(11‘1, 3TN 7351 B (n

38 B 36t Ay Sy

[ #1) 4540, Q. 1881 vsr(d B 1.57 (o,
enz- 1 m dazol -2-yl ] ethyl}cydl

3#)inhibition at 3.70 M WD
004267 -50 Ex Conpound NVH
7z, CDC13) 7.84 (d, 1 403 9
0. H
4.34 (

.._J
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t,

4.45 (m 1 F H

S
N
m

H03

g (s,
1
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Methyl 5-[({(1R)-1-[1-ethyl-
6-(triflooromethyl)-1H-
benzimidazol-2-
yllethyl}amino)sulfonyl]-1-
methyl-1H-pyrrole-2-

carboxylate

(97.48% inhibition at 3.50 uM)

'H NMR (300 MHz, CDCl3) 7.79 (d, 1
H)7.66 (s, 1 H)7.62 (d, 1 H) 7.17 (s,
1H) 6.74 (d, 1 H) 6.31 (bs, 1 H) 4.96
(m, 1 H)4.42 (m, 1 H) 4.30 (m, 1 H)
3.69(s,3H)3.66(s,3H)1.74(d, 3
H) 1.53 (t, 3 H)

458




FF3H N{(1R-1-[1-Ethyl-6- (trifluoronethyl)-1H
benzi m dazol -2 yl]ethyl }thi ophene-2- sul fonam de

W@ 2863050 nhi bition at 3.50 M 40 j HNWVR (300 R®GB2007/004267
CDC13) 7.79 (d, 1458 9 o\®1H) 7.66 (s, 1 H 7.62 (d,
1H)717(s NI-INoI(1H)6.74(d,1H)6.31

H—4—96 '|[1|—|74.44(mIH)4
Ex ﬁ{’f“f" Methyl 5-[ ({ ( ‘[1-ethyl - 3.69 (s, WZ INT

41 P00 (5,038 1.74 (d, BHI@M@(306|MHEmcny17)B9m+1 HI29 |9
1.53 3 nzi m dazol - 2-
yl\]~@<} &M ony| ]H)1L6%:t hyD)-7.63 @y & £DI6eL7Abs,

b t Y e@ hi 0
005, 056150 [Por eagpor|dodssdT @ i@‘*&“@%ﬁ?ﬁb“m M Z
Q- Miizm, CRO1BY7 @, 8H) (19511, 6429 9 | N
D\ H~-N H) 7.69 (s1 F&|)H)4 4133K%3H)I402®4(SB32H)F ESF \(N~ rlN
#ﬁﬂiﬁz{ﬁhéﬁm 1.51(t], 6 H N{(1R)-1-[1-Et hylm 5
l(@,}’hﬁsgm&h@) 1]H29 (s, 3 H (trifluoronethyl)-1H

penzi m dazol - x lethyli}-1,3- dinethyl-1H pyrazol e{4-
Dbemmaiﬂzabz(yﬂf)exlhmbm on at 3.70 M

dimethyl-1H-pyrazole-4-

sulfonamide

(61% inhibition at 3.70 uM)

42 il "H NMR (300 MHz, CDCls) 7.78 (d, 415 9
N S A N

__</]/g ,N,/\N(/ 1H) 7.60 (s, 1 H) 7.54 (d, 1 H) 7.41 (s,

A 1 H) 7.57 (bs, 1H) 4.76 (m, 1 H) 4.18

F | (m,2H)3.60(s,3H)1.85(s,3 H)

1.65(d,3 H)1.42 (1,3 H)
N-{(1R)-1-[1-Ethyl-6-

(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-1,2-
dimethyl-1H-imidazole-4-
sulfonamide

(41.32% inhibition at 3.70 uM)

43 . >/L o °—> 'H NMR (300 MHz )8.22-8.19 (m, 468 |9
N il
F\F»/CCN ﬁ"ﬁ‘@‘“‘\ 1H), 7.96 (brs, 1H), 7.74-7.70 (m,

o]
) ) 1H), 7.48-7.46 (m, 1H), 7.00-6.96 (m,
N-{(1R)-1-[1-Ethyl-6-~ 1H), 6.86-6.85 (m, 1H), 6.68-6.65 (m,
(triftluoromethyl)-1H- 1H), 4.82-4.72 (m, 1H), 4.42-4.24 (m,

benzimidazol-2-yllethyl}-4- 2H), 4.19-4.11 (m, 2H), 3.14-3.11 (m,
methyl-3,4-dihydro-2H-1,4- | 2H), 2.74 (s, 3H), 1.38 (d, J = 7.14 Hz,
benzoxazine-7-sulfonamide 3H), 1.28 (t, J=7.14 Hz, 3H)

(93.34% inhibition at 3.50 uM)




42 = H NWR (300 MHz, CDC13) 7.78 (d, 415 9 i

YO~~H~'N 1H) 7.60 (s, 1 H) 7.54 (d, 1 H 7.41 (s, NrN
wda 2048/03615¢v (bs, 1H) 4.76 (m 1 H) 4.18 F FF (PgT/2BR{)07/004267

3.60 (s, 3 H 1.85 (s, 3 H52-N-{(1R -1-[1-Ethyl-6-

165(d 3H) 1.42 (t, 3H) (trlfluororrethyl) 1H b

eIz nTa UI'L' :1CLII 1 F=——rhettyt—%1t+ F e
Ex QI'F‘Bﬂ'éPr‘ifde (41 32%|yn?1 o Mrzlsu?iuhel\?&%z INT
44 [(3U0 MHZ ‘ﬁWM% %60'1\@1?83@-@55 (4,90 455 |9
(bLS m (m 1H),
7F ﬁ)wIH);L?Efﬁ;rb 16Y), ’151)17@866 8b

: mstlzb 26( %8_ 1H§55 2”‘4 1%)37 %—#10170(”“1?& 9 2&-#17](@ '
SR taedith 2ol | et hy | s 7 86074l 918, 485 682 @) )

81431lil nmet hyl - hydr o- 2
griflgpyomathy nb M 5 = 7 111@ 41-@6 4.76 (m 1H) 444 4.25 (m

DERETTALAE SRHMRRST 9e03bhs Py LTl /S 1T
PORYGEZAQTS A26afRine-62 | B OHBTEHNG IR /M 214N, 314 N
-~ H NVR (300 MHz) 8.38-8.35 (m 455 9 F F a--' N H

npgiforpnyde (prs  1H), 7.(71-7.68 (m F / 1H), 7.49-7|47

@88&.—7@ Bw.ﬂb(lagn ﬁ?o émg ] gl' é(Zl(RZn 1-(1-Ethyl-6- 1H),

45 [trifluor, ggiqg yl) HHNMB@O@.MHzI 881 khrs, 14H)44- 426 |9
e e
ol 3100 50 L, 3 .o g fnpamg ] oo
M-H1RE11)-Ethflt6-0 7.12-7.11 (m, 1H), 6.89-6.86 (m, 1H),
(trifluoromethyl)-1H- 5.98 (d, J = 8.03 Hz, 2H), 4.87-4.78
benzimidazol-2-yljethyl}-1,3- | (m, 1H), 4.43-4.26 (m, 2H), 1.38 (d, J
benzodioxole-5-sulfonamide | =6.87 Hz, 3H), 1.30 (t, /= 7.14 Hz,
(95.96% inhibition at 3.50 pM) 3H)

~

46 >/L o 'H NMR (300 MHz) 8.96 (brs, 1H), 455 19
ﬂ/@ ﬁ 8.07-8.05 (m, 2H), 7.89-7.85 (m, 1H),
7.76 (brs, 1H), 7.34-7.18 (m, 2H),
N-{(1R)-1-[1-Ethyl-6- 5.01-4.91 (m, 1H),4.37 (q, J=7.14
(trifluoromethyl)-1H- Hz, 2H), 1.46 (d, J=6.87 Hz , 3H),
benzimidazol-2-yl]ethyl}- 1.30 (t, J=7.14 Hz, 3H)

2,1,3-benzothiadiazole-5-
sulfonamide

(89.78% inhibition at 3.70 pM)




FI1 FNi 7.97 (brs, 1
7.50-7.47 (m 1H), 7.2

wWORGARISA- [ 1- Et hyl - 6-

1H), (trifluoronethyl
4.87-4.78 Dbenzi m dazo
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o H)7.53 (s, 1 H)7.46 (d, 1 H) 6.32-
F F I/ 6.40 (m, 2 H) 6.27 (bd, 1 H) 5.02 (m,
1 H)4.35(m, 1 H)4.17 (m, 1 H) 1.67
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o’ Y r (dd, 1 H) 7.52 (s, 1 H) 7.46 (d, 3 H)
N
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5-Chloro-N-{(1R)-1-[1-ethyl-
6-(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-
quinoline-8-sulfonamide

(89.03% inhibition at 3.70 pM)
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4-Chloro-N-[(1R)-1-(1-ethyl-
5,7-difluoro-1H-
benzimidazol-2-
yDethyl]benzenesulfonamide

(84.47% inhibition at 3.70 uM)
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4-Chloro-N-[(1R)-1-(5,7-
dichloro-1-ethyl-1H-
benzimidazol-2-

yDethyl]benzenesulfonamide

(78.24% inhibition at 3.70 uM)
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7.67 (d, J = 8.49 Hz, 2H), 7.55 (d, J =
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1H), 4.45 (m, 2H), 1.33-1.39 (m, 6H)
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benzimidazol-2-
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(54.94% inhibition at 3.70 uM)
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benzimidazol-2- Hz, 2H)

yllethyl}benzenesulfonamide
(50.65% inhibition at 3.70 uM)




6, 7-di hydro- 1H[ 1, 4] di oxi no-

3H), 1.22 (t,

[2, 3-f1lbenzi m dazol

= 6.3
6. 87

6H), 1.31 (d, J

-2-yl)- J =

Hz,
|_|21

wWQ@R)os/0s@shyl | benzenesul f onam de (52. 20% i nhi bi PCDGBaG07/004267

3.70 M
407 32

63 0 N<\ o _
\oCI N H |

H NMM <300 MHz)8.48 (brs,
\ / f 7.70-7.66 (m 2H),

1H),

Ex

V4 o) IR i
(R) 4- Chl or ¢

ﬁﬁ@@l H—6. 99 (5, —1H
)

(5-Ethyl- (m 2H),

M/Z

INT

65

m 1H) 41=
|1|
brelzo 2d]
, 3H) ethyl]bé
itfon at 3.50 M

ot 1, Brlemst |

468-":11(1@618»1[14 Chl or o- N-
(brs, 1H, 7.12-7.29 (m
Ahanzrmldwolc% s, 1H),

 BRAR DAL Bhcsfltohmid )

REH1GE2RB i Q8AZB70 sy

‘HCNMR goo MHz, C]%Cl_o,) 1.39 ét J

P e L s

.60 Hglz,-ltbﬂsb' bb (d JAL9 €6Hz41 He
{1@*?3-5'1-7 [08- (€t Hﬁ)* 712&9«1 6213
.5@%,?}1)55.29@(&&%@1@1“

wit CBChy Il H),es®z@ngs8.§nam
éizo WD 2008/ 056150

ound NMR M Z INT 65
CDC13) 139 (t

=n:] ihal I13), W7 (dSII:DPf 6.87 Hg E .

] 399 34 CIN_

34

66

—07
> A

(gtR) (1 dt

1JJ = HI\II\/P(Qﬂﬂ I\/I—|7

i
N-T
906 6, 7-di fl uor

7. 27 ( = benzi m da
r t
FRERIE L
7-methyl-1H-benzimidazol-2-
yDethyllbenzenesulfonamide
(94.59% inhibition at 3.70 uM)

T 134883 574 7 <548,
QS-HI)I-E 61k 3HJ, 004,208 (, 7H),1H]
70l - 2- 8.52 Hz, 2H), 7.25-7
é’rn%ﬁﬂeéul@%ﬁﬂé@ with CDC1

5.97 (br. s, 1H), 6.96 (d, J = 7.14 Hz,
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Ethyl 2-(1-{[(4-
chlorophenyl)sulfonyl]Jamino
jethyl)-1-ethyl-1H-
benzimidazole-6-carboxylate

(91.34% inhibition at 3.70 yM)

"H NMR (CDCl3) 1.43 (t, J=7.20 Hz,
6 H) 1.65 (d, /=6.82 Hz, 3 H) 4.12 -
4.23 (m, 1 H) 4.24 - 4.34 (m, 1 H)
4.42 (q, J=7.07 Hz, 2 H) 4.82 - 4.92
(m, 1 H) 6.40 (broad s, 1 H) 7.13 -
7.20 (m, 2 H) 7.56 - 7.65 (m, 3 H)
8.01 (m, J=8.59 Hz, 1 H) 8.05 (m, 1
H)
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r

éINMR - 5RdHd=085 HmdkH 37
d) Fd %{2{ é’%ﬁ* 4%27( 2%})74
&z®92 @n, THY 3. OQr(’t J256%) 1B, 35 (
lIII)OJP%g](m 1 H) 7.45 (m, 2 H) 7.62
(m, 1 H) 7.70 (m, 2 H) 7.75 (m, 1 H)
8.60 (m, 1 H)
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Cl \G—/{
OH

2-(1-{I(4-
Chlorophenyl)sulfonyllamin
o}ethyl)-1-ethyl-1H-benz-

imidazole-6-carboxylic acid

"H NMR 1.30 (t, J=7.20 Hz, 3 H) 1.38
(d, J=6.82 Hz, 3 H) 4.28 - 4.38 (m, 2
H) 4.82-4.91 (m, 1 H) 7.42 (m, 2 H)
7.55 (m, 1 H) 7.68 (m, 2 H) 7.78 (m, 1
H) 8.08 (m, 1 H) 8.62 (m, 1 H) 12.79
(s, 1 H)

406

Ex. 67
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NH/ \\ (

H 7.36 (m 1 H 7.45 (m 2 H 7.62
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0} et hyl9) - q-%‘%
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X 67 NZ SH
4.35v N m2 H 4. 4 -

m 1
1 B T TI}

2-(1-{[(4-
Chlorophenyl)sulfonyl]amin
o}ethyl)-1-ethyl-V,N-
dimethyl-1H-benzimidazole-~
6-carboxamide

(21.69% inhibition at 3.70 uM)

p H NMR 13144, J=7.20 Hz, 3 H) 1.40

(58 ST 2 G B 4353

6. 8H) #84 - 3.99)(n2 .198) 7.30 (1, H
9405 5 G n bso o 13

H)7.67-7.75 (m, 3 H) 8.71 (m, 1 H)

433
M

33

)
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4-Chloro-N-{1-[1-ethyl-6-
(morpholin-4-ylcarbonyl)-
1H-benzimidazol-2-
yllethyl}benzenesulfonamide
(8.88% inhibition at 3.70 uM)

'HNMR 1.31 (t, J/=7.20 Hz, 3 H) 1.40
(d, /=6.82 Hz, 3 H) 3.47 (broad s, 4
H) 3.61 (broad s, 4 H) 4.34 (m, 2 H)
4.84 - 4.95 (m, 1 H) 7.28 (m, 1 H)
7.48 (m,2H) 7.59 (m, 1 H) 7.71 (m, 3
H) 8.70 (m, 1 H)

476
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0.0

cl N
=
4-Chloro-N-{(1R)-1-[1-ethyl-
6-(morpholin-4-ylmethyl)-
1H-benzimidazol-2-
yllethyl}benzenesulfonamide

(37.25% inhibition at 3.70 uM)

"H NMR 1.32 - 1.42 (m, 6 H) 3.14 (m,
2 H) 3.25 (m, 2 H) 3.64 (m, 2 H) 3.95
(m, 2 H) 4.26 - 4.37 (m, 2 H) 4.46 (s,
2H)4.84-4.95 (m, 1 H) 7.33 (m, 1
H) 7.46 - 7.53 (m, 2 H) 7.62 (m, 1 H)
7.69 - 7.76 (m, 3 H) 8.65 (m, 1 H)
10.21 (broad s, 1 H)

463
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0.0 %

S, A N
Cl

Methyl 2-(1-{[(4-
chlorophenyl)sulfonyl]amino
Jethyl)-1-ethyl-1H-
benzimidazole-6-carboxylate

(52.94% inhibition at 3.70 M)

"HNMR 1.31 (t, J=7.20 Hz, 3 H) 1.38
(d, J=6.82 Hz, 3 H) 3.85 (s, 3 H) 4.25
-4.36 (m, 2 H) 4.86 (m, 1 H) 7.41 -
7.49 (m, 2 H) 7.61 (m, 1 H) 7.65 -
7.72 (m, 2 H) 7.85 (m, 1 H) 8.08 (m, 1
H) 8.62 (d, J/=8.59 Hz, 1 H)

420

37
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Ex. 68 S" HNC2 H 3.25 (m 2 H 3.64 (m 2 H) 3.95
wa@bkoogebqing 2 H) 4.26 - 4.37 (m 2 H) 4.46 (s, POr/2Bk{)07/004267

4.84 - 4.95 (m 1 H 7.33 (g3-1

4- Chl or o- N-{(lR) 1-[1- ethyl H 7. 46 - 7 53 (m EH)
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‘g 38 42b(d3]—6 & NzN\8 {0l 4.35%t, @H)Hz 86 3 H)
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Methyl 2-(1-{[(4- o W2 (71‘52%11@1;'1;7%5&{“ ﬁ)iﬁ%ég,g )

:L chI or ophenyl )sBI fony ] am no
E@et hyl ) - 1- et hyl - | [Hbé84 i#iWBamn|1e)s. %(MOkyl)at

i % i nhi bition at 3. o
vt R o
0 = .
fs?ﬂ%@'&:'}g@eﬁé’i’ep&j 3H 4.35 (m 2 H 4.86 N cl+t -
finifab e dodfhofaiifne brogd s, 1 H_0 N2 7.52 (m 2|H
'767 1 H7.74(m2 H 7.84 - 7.95 (m 1 H) 8.00

Q 11;4)1b1tlgn|ab3 agm@w Ysul fonyl]anmin 8.12 (m 1 H)

0gi(m
-IZl
e

l—ethvl 1l H. honz
J- Tl \11 ||y|

78 -’I'm' a a;‘&;} e 6 SHar ,O/gx am dd HNMR1.29'(t,J=720 Hz, 3 H) 1.35 | 392 | Bx. 76
/@ N (d, J=6.82 Hz, 3 H) 4.20 - 4.31 (m, 2
cl Q H) 4.58 (m, 2 H) 4.79 - 4.90 (m, 1 H)
OH 1 5.12 (broad s, 1 H) 7.20 (m, 1 H) 7.44
4-Chloro-N-{(1R)-1-[1-ethyl- | (1 1 14)7.46 (m, 1 H) 7.52 (m, 2 H)
5-(hydroxymethyl)-1H- 7.75 (m, 2 H) 8.55 (m, 1 H)
benzimidazol-2-
yllethyl}benzenesulfonamide

(58.42% inhibition at 3.70 uM)

79 0 .0CH [~ '"H NMR) 1.27 (t, J/=7.20 Hz, 3 H) 408 |38
/@/S‘N/\EN . 1.34 (d, J=6.82 Hz, 3 H) 2.52 (s, 3 H)
Cl z:> \ 423 (m,2H)4.80 (m, 1 H) 7.10 (m, 1
4-Chloro-N-{1-[1-ethyl-6- H) 7.40 (m, 1 H) 7.41 - 7.51 (m, 3 H)
(methylthio)-1H- 7.67-7.76 (im, 2 H) 8.53 (m, 1 H)
benzimidazol-2-
yllethyl}benzenesulfonamide
(94.94% inhibition at 3.70 uM)
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woi200885d850 4. 20 - 4.31 (m 2 1-~z C N H) 4. 58PC¢MGB200Ap04267

4.79 - 4.90 (m 1 H OHG5¢42 (broad s, 1 H 7.20 (m

1 H 7.44 4-Chloro-N-{(1R)-1-[1-ethyl- (m 1 H 7.46
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((%tﬂﬁ%lﬁsﬂyl)olm on at \S(IT?IOI ) 3wo (20(18711)56150
PCT/ G3B2007/ 004267 -64]Ex Conpound NVR MZ INT 80 o O
Zipideroli2-33 (t, J=7/20 Hz, 3 H) 1.39 440 Ex. 79

Sylj(if%ﬂ%&%ﬂleﬁ&ggdn@%&%ﬂf}n 31H)H) 3?.24211(??n 3 H 4.38f- s

420507 G iah Witk ft B M) { 6- 2 H) 7.66 (m 2 H) 7.69 [(m

2 H) 810 (methylssulionyl)-1H (m 1 H) 8 65 (in 1

81 |5\ benzi nidazol -2 yl] eaii hyl } benzenesul f onani de 441 |39
gmmz 1.27 (t, 3H), 1.33 (d, 3H),

(2%| nhi b|t| on ag
/_</ 425 (m, 2H), 4.82 (m, 1H), 7.34 (m,
o//\\o // 1H), 7.46 (dd, 3H), 7.67 (m, 2H), 8.61

(d, 1H)
N-[(1R)-1-(5-Bromo-1-ethyl-

1H-benzimidazol-2-yl)ethyl]-
4-chlorobenzenesulfonamide

(91.61% inhibition at 3.70 uM)

82 | ¢© % 'HNMR 1.31 (t, 3H), 1.38 (d, 3H), 440 |40
n N XN 14.30 (m, 2H), 4.85 (m, 1H), 7.47 (m,
N 2H), 7.58 (m, 2H), 7.69 (d, 2H), 7.82

4-Chloro-N-[(1R)-1-(1-ethyl-
5-pyridin-3-yl-1H-

(s, 1H), 8.08 (d, 1H), 8.53 (d, 1H),
8.61 (d, 1H), 8.91 (s, 1H)

benzimidazol-2-
yDethyllbenzenesulfonamide
(10.27% inhibition at 3.70 uM)




N
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81 4 441 39 1H NMR 1.27 (t, 3H), 1.33 (d, 3H), Br
I 4.25 (m 2H), 4.82 (m 1H), 7.34 (m N :r 0 SO
wdkos/0F6146 (dd, 3H), 7.67 (m 2H), 8.61 (d, 1POT/GB2007/004267

N-[(1R)-1-(5-Brono-1-ethyl =065-

1H benzi m dazol

-2-yl)ethyl]-

F Q
H\N—ISI—©—CI
>—\' o)

4-Chloro-N-{(1R)-1-[6chloro-
1-ethyl-5-(trifluoromethyl)-1
H-benzimidazol-2-
yllethyl}benzenesulfonamide

(44.93% inhibition at 3.70 M)

(d,3H)4.37 (m, 2 H) 4.87 (m, 1 H)
7.38(d,2H)7.62(d,2H)7.79 (s, 1
H) 8.09 (s, 1 H) 8.71 (d, 1 H)
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458ml(lﬂ\n--yb-1H7 45(d N:C~o\0OHJ 2H), 7.65 (m
2 7.73) 4-Chloro-N-[(1R) -1-(1-ethyl -
(@C“Q'EB‘%?‘Z7‘{13"4 (s, 1H), 8.60 (d, 3H 5-pyridin-4-yl|-1H
Hqﬂ)ktmlﬁ&i@éneaulfyﬂalﬁmby ] benzenesul f onani de (16. 3§%
ilnhi bition at OM 84 cl 77H-NWR (300 MHz) 0.65
(Irkl6.38%) 1n141(l;g1ca12ut 3 70 M)
84 | Cl 'H NMR (300 MHz) 0.65 (m, 2 H) 403 |42
Q 0.84 - 0.96 (m, 2 H) 1.26 (t, J=7.16
. </
Hz,3 H) 1.32(d, J=6.78 Hz, 3 H) 1.98
//\\ H J
(m, 1 H) 4.21 (m, 2 H) 4.73 - 4.87 (m,
4-Chloro-N-[(1R)-1-(5- 1H)6.95 (m, 1 H)7.19 (m, 1 H) 7.34
cyclopropyl-1-ethyl-1H- (m, 1 H) 7.47 (m, 2 H) 7.70 (m, 2 H)
benzimidazol-2- 8.52 (m, 1 H)
yl)ethyl]benzenesulfonamide
(59.34% inhibition at 3.70 uM)
85 b "H NMR (300 MHz) 1.30 (t, 3 H) 1.41 | 465 |43
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C§ 7.70 (2H, d), 747 (2H, d), 4.94 (14,
\> \>S:° m); 4.31 (2H, m); 1.42 (3H, d), 1.32

a N NH 3H’t

T~ LY

4-Chloro-N-[(1R)-1-(3-

chloro-5-ethyl-5H-

imidazo[4,5-c]pyridazin-6-

yDethyl]benzenesulfonamide

(62.35% inhibition at 3.70 uM)
88 ” "H NMR (300 MHz, CDCl3) 1.35-1.43 | 433 | 46
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\/;r/
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g F

4-Chloro-N-{(1R)-1-[1-ethyl-
6-(trifluoromethyl)-1H-
imidazo[4,5-b]pyridin-2-
yllethyl}benzenesulfonamide

(82.60% inhibition at 3.55 uM)

(t, 3 H) 1.54-1.62 (d, 3 H) 4.05-4.35
(m, 2 H) 4.74-4.86 (s, 1 H) 6.18-6.27
(d, 1 H) 7.14-7.19 (dd, 2H) 7.60-7.67
(dd, 2H) 7.80 (s, 1 H) 8.74 (s, 1 H)
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4-Chloro-N-[(1R)-1-(1-ethyl-
4-fluoro-1H-benzimidazol-2-
yDethyl]lbenzenesulfonamide
(93.41% inhibition at 3.50 uM)

"HNMR (300 MHz, CDCls) 1.33 (t, 3
H) 1.56 (d, 3 H) 3.99 - 4.07 (m, 1 H)
4,09 - 4.18 (m, 1 H) 4.71 - 4.82 (m, 1
H) 6.07 (d, 1 H) 6.88 - 6.96 (m, 1 H)
7.00 - 7.04 (m, 1 H) 7.14 (m, 4 H)
7.53 (dd, 2 H)

382

48

91

(R)-4-Chloro-N-[1-(1-ethyl-
5,6,7-trifluoro-1H-
benzoimidazol-2-yl)-ethyl}-
benzenesulfonamide

(91.78% inhibition at 1 uM)

'H NMR (300 MHz) 8.63 (brs, 1H),
7.67-7.64 (m, 2H), 7.46-7.43 (m, 3H),
4.88-4.81 (m, 1H), 4.30(q, /= 7.14
Hz, 2H), 1.39-1.33 (m, 6H)

417
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F
F
= N, Q
5 o

4-Chloro-N-{(1R)-1-[1-ethyl-
5-(trifluoromethyl)-1H-
benzimidazol-2-
yljethyl}benzenesulfonamide
(86.06% inhibition at 3.50 uM)

"H NMR (300 MHz, CDCl5) 1.36-1.44
(t,3 H) 1.55-1.61 (d, 3 H) 1.65 (s, 3H)
4.06-4.31 (m, 2 H) 4.78-4.88 (m, 1 H)
5.90-5.96 (m, 1 H) 7.18-7.23 (dd, 2 H)
7.32-7.37 (d, 1 H) 7.49-7.54 (m, 1 H)
7.60-7.65 (dd, 2 H) 7.87 (s, 1 H)

432

50
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4-Chloro-N-{1-(4-chloro-1-
ethyl-1H-imidazo[4,5-
clpyridin-2-

yDethyllbenzenesulfonamide
(91.61% inhibition at 3.70 uM)

5%71}@11{ 8.73 (1H, d); 8.11 (1, d);
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ne)t HA3 H-m); 1.38 (3H d), 1.30
10311, 1)

52

95

Cl

~ :; 0O
0 0=8
XN \

/

4-Chloro-N-[1-(1-ethyl-4-
methoxy-1H-imidazo[4,5-
c]pyridin-2-yl)ethyl]

benzenesulfonamide

"H NMR (300 MHz, CDCl3) 7.91 (1H,
d), 7.57 (2H, d), 7.15 (2H, d), 6.86
(1H, d5.93 (1H, m), 4.80 (1H, m),
4.11 (3H, s), 4.10 (2H, m), 1.56 (3H,
d), 1.37(3H, t)

(47.67% inhibition at 3.50 uM)
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& j \ NH (3H, t) N24-ChI069)-.|\I-[1-(4-chIoro-I-

ethyI-IH-lmdazo[45 c]pyridin N
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Tr}p\ Q3?1098/ 056150 PCT/ GB2007/ 004267
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Télﬁf’ﬁ'%&?'@n@rﬁw# 29H gurin- 8-yl ]ethyl }benzene-

(tri-fluoromethyl)-9H-purin-

8-yllethyl}benzene-
sulfonamide

(81.67% inhibition at 3.70 uM)

97 X N\ %o 1 398 |-
) )Ql\?—(fq Y H NMR (300 MHz) 1.29 (t, J=7.16
) H Q Hz, 3 H), 1.38 (d, J=6.78 Hz, 3 H),
o 428 (m, 2 H), 4.88 (m, 1 H), 7.49 (4,
J=8.67 Hz, 2 H), 7.70 (d, J=8.67 Hz, 2

H), 7.78 (s, 1 H), 8.61 (s, 1 H), 8.69
(d, J=8.67 Hz, 1 H)

4-Chloro-N-[(1R)-1-(4-
chloro-7-ethyl-3,7,9-
triazabicyclo[4.3.0]nona-
1,3,5,8-tetraen-8-
yDethyl]benzenesulfonamide
(88.94% inhibition at 3.70 uM)

98 NN 1 404 |-
» >—< QP H NMR (300 MHz) 0.92 (m, 4 H),
N N—S§
) H 1.32 (m, 6 H), 2.15 (s, 1 H), 4.25 (m, 2

H), 4.85 (d, J=6.78 Hz, 1 H), 7.43 (s, 1
c | H),7.50 (d, J=8.48 Hz, 2 H), 7.72 (4,
4-Chloro-N-[(1R)-1-(6~ J=8.48 Hz, 2 H), 8.62 (m, 2 H)
cyclopropyl-1-ethyl-1H-
imidazo[4,5-c]pyridin-2-
yDethyllbenzenesulfonamide
(88.22% inhibition at 3.50 LM)
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6-(trifluoromethyl)-1E- 2H), 1.57 (d, 3H), 1.43 (t, 3H)
benzimidazol-2-
yllethyl}benzenesulfonamide
(84.59% inhibition at 3.50 uM)
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/@/?gﬁ/\(/” N | (d,3H) 430 (q, 2 H) 4.81 - 4.95 (m, 1
N ) m7.18-727 @, 1 H) 7.45 (d, 2 H)
7.70 (d, 2 H) 7.92 - 8.00 (m, 1 H) 8.32
-8.39 (m, 1 H) 8.65 - 8.73 (m, 1 H)

Cl

4-Chloro-N-[(1R)-1-(1-ethyl-
1H-imidazo[4,5-b]pyridin-2-

yhethyl]benzenesulfonamide
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102 | o 1 364
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Z N N—-S—@—CI
\_ Rl 1H), 7.7 (d, 2H), 7.6 (d, 1H), 7.3 (d,
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1H-imidazo[4,5-clpyridin-2- | >H)

yDethyl]benzenesulfonamide

(93.75% inhibition at 3.50 uM)
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(90.30% inhibition at 3.50 uM)
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MYhs tid LD PPt i BY
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(R)-6-Cyano-N-(1-(1-ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethyl)

pyridine-3-sulfonamide

(93.08% inhibition at 3.50 uM)

"HNMR 1.29 (t, /=7.07 Hz, 3 H)
1.48 (d, J=6.82 Hz, 3 H) 4.36 (m, 2 H)
4.93-5.03 (m, 1 H) 7.41 - 7.52 (m, 1
H)7.57 (m, 1 H) 7.84 (m, 1 H) 7.94
(m, 1 H) 8.12 (m, 1 H) 8.81 (m, 1 H)

9.17 (m, 1 H).
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(R)-5-(N-(1-(1-Ethyl-6-

(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethyl)

sulfamoyl)picolinamide

(93.35% inhibition at 3.50 M)

'HNMR 1.30 (t, J=7.07 Hz, 3 H)
1.41 (d, J=6.82 Hz, 3 H) 4.38 (m, 2 H)
4.94 - 5.04 (m, 1 H) 7.41 (m, 1 H)
7.61 (m, 1 H) 7.76 (m, 1 H) 7.92 -
8.00 (m, 2 H) 8.04 (m, 1 H) 8.18 (m, 1

H) 8.82 (m, 1 H) 8.96 (m, 1 H).
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w@ cgos@aseiso 7. 78 (dd, 2H), 7.55 (d, 1H), O 7.05P¢TEB2007/004267
1H, 4.80 (m 1H), 4.25 (72~
4-Fluoro-N-[(1R)-1-(1-ethyl- 2H) 1.44 (d, 3H), 1.33

HTmTadazo 4, 5 a2
Ex ??m?)ﬁyvjbenzenesul f ona @g (90.30% i nhi bition at M/Z | INT

3. 50 0510 == 0 0T .
107 M)~ F0BH rO c Loy W%JMR gt 6_7.07]1%% ﬁgl))ﬁ% Q, (rrfmz 9

123 /Sh( 3 (d
H)R)J\)\JN CQS F 19657IHZ 3Hﬂ)43’7@m 2HY482-(m |
ano- 7 84 m
1 H 7.94 (tr| uor%m%h%()ml]__ll)l—ﬂ)nﬁ %Eb')(ms (1
b Sagn) t @) ylepehy! 9 1
Fll)‘%)gqé&l)d [Eﬁ?}]ﬂl i ne- gngulhgigln?m dgﬁ EQ)SYC%&J | %rﬁl bitipn
.a@r,ﬁuaanmthgzggl%q_onil :) chql SH BIMVRLA §(f4((tn,(1}£)7302 gg :
441 1
Ehe@zs[digmdaeﬂ%n«\)etEY% Hdatlal, 19@8855841&4‘% 1A 70
5N—1-1Eth|6761m1 7.76
@ﬂu% ‘Eﬁy”ff"g‘)zg Etrl(fl uororre%/hyl)-ll—l- 8.(00 (mH)Z H
Bsulbnamidd H) 8 18 (m |1 benzo[d]im dazol-2-yl)ethyl)
8.8 (m.1 8.96 (m 1 H).
sl s@RaM )b@m@bmtumwé (93.35% i nhibition at 3.50 M

a0l Onq

=

~J

29 CFEB2 G002 6 B = T2 X6 trreNvR
108 M”z:.(””?r:?”% 2000 9 14 PRNKIR G - J27 08 Flag 0 | H2 |9
1. 43f é H F Ja6415(4, Yz6.8 BHED 3 1) 380((5)3 B)

Aud
4.30-4.41 (m, 2 H) 4.90 (m, 1 H)
(R)-N-(1-(1-Ethyl-6- 7.15(m, 1 H) 7.46 (m, 1 H) 7.64 (m, 1
(trifluoromethyl)-1H- H) 7.85 (m, 1 H) 7.94 (m, 1 H) 8.63

benzo[d]imidazol-2-ylethyD)- | (m, 1 H) 8.70 (m, 1 H)
6-methylpyridine-3-

sulfonamide
(91.76% inhibition at 3.50 uM)
109 o 0 GHs // "HNMR 1.29 (t, /=7.07 Hz, 3 H) 428 |9
N/\r C 1.43 (d, J=6.82 Hz, 3 H) 3.69 (s, 3 H)
4.36 (m, 2 H) 4.83 - 4.93 (m, 1 H)
(R)-N-(1-(1-Ethyl-6- 6.72 (m, 1 H) 7.44 (m, 1 H) 7.62 (m, 1
(trifluoromethyl)-1H- H) 7.86 (m, 1 H) 7.94 (m, 1 H) 8.27

benzo[d]imidazol-2-yl)ethyl)- | (m, 1 H) 8.60 (m, 1 H)
6-methoxypyridine-3-
sulfonamide

(95.57% inhibition at 3.50 uM)
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(Inactive at 3.50 uM)
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(R)-4-(3,3-Dimethylureido)-
N-(1-(1-ethyl-6-
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benzo[d]imidazol-2-
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(Inactive at 3.50 uM)

6 H) 4.31-4.41 (m, 2 H) 4.80 (m, 1
H) 7.41 -7.51 (m, 1 H) 7.54 - 7.60 (m,
2H)7.60-7.65 (m, 2 H) 7.74 (m, 1
H) 7.96 (m, 1 H) 8.22 (m, 1 H) 8.61
(m, 1 H)
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4-methylbenzenesulfonamide

(85.31% inhibition at 3.50 uM)

) E8Hyd, VbeRzEnes M) nrag ge)
428 - 4.40 (m, 2 H) 4.82 (m, 1 H)
7.17 (m, 2 H) 7.43 - 7.53 (m, 1 H)
7.58 (m, 2 H) 7.69 (m, 1 H) 7.94 (m, 1
H) 8.39 (m, 1 H)
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N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-4-
isobutylbenzenesulfonamide

(64.14% inhibition at 3.50 uM)

'H NMR (300 MHz, CDCls) § ppr1
7.63 (d, 1H)7.53 (d,2 H) 7.46 (s, 1
H) 7.44 (s, 1 H) 6.89 (d, 2 H) 6.07 (br,
1 H) 4.79 (m, 1 H) 4.13-4.26 (m, 1 H)
3.99-4.11 (m, 1 H) 2.19 (d, 2 H) 1.57
(d, 3 H) 1.48-1.60 (m, 1 H) 1.33 (t, 3
H) 0.66 (d, 3 H)
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N -{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-1-
isopropyl-5-methyl-1H-
pyrazole-4-sulfonamide

(77.99% inhibition at 3.50 uM)

8- 1. 60 1 1.33 (t,
oo (m H) n(jéoH), 1H)BB5K 5, 13)H).51 G114%

EPRVR GO0, €087, S ppr

H) 7.46 (s, 1 H) 6.38 (br, 1 H) 4.80
(m, 1 H) 4.09-4.31 (m, 2 H) 3.96-4.04
(m, 1H) 2.31 (s,3 H) 1.62 (d, 3 H)
1.40(t,3H) 1.19(d4,3 H) 0.80 (d, 3
H)

H) 143

119
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F>(©::\>/L”_§
Frl )
N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-3,4-
dihydronaphthalene-2-

sulfonamide

(71.72% inhibition at 3.30 uM)

"H NMR (300 MHz, CDCl3) & ppm
7.65(d, 1H)7.47 (s, 1 H) 7.39(d, 1
H) 6.97-7.11 (m, 3 H) 6.89 (d, 1 H)
6.81(d, 1 H) 6.18 (br, 1 H) 4.85 (m, 1
H) 4.31-4.40 (m, 1 H) 4.12-4.25 (m, 1
H) 2.60-2.73 (m, 1 H) 2.46-2.55 (m, 3
H) 1.70 (d, 3 H) 1.41 (t, 3 H)

449




WD 2008/ 056150 PCT/ GB2007/ 004267
MZ INT 117 No CN IH NWVR (300 M1z, CDC13)

w@®200805¢150 F 1 / NHo 7.95 (d, 1 H 7.83 (s,

(m 2 FF>H 7.54 (d,

N-

{(1R)-1-[1-Ethyl-6- 1

6 ppm 42

1 HJ67.43 (d, 1 H 7.35 (m
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"H NWVR (300 MHz,
Ho 7.65 (d, 1 H 7.47 (s,
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1H 6.18 (br, 1 H
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w1l “46-
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(71.72% i nh

%

1-ethyl-N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-1H-
pyrazole-4-sulfonamide

(73.98% inhibition at 3.30 uM)

'Zlﬁfislg mtxogMHJz,eéﬁ)ém dPpm

N8& @, (dl) B7H)s, LAY (s, B H)
'B 1520 3% 30 M 1) 6.65 o
d, 1 H) 4.97 (m, 1 H) 4.22-4.40 (m, 2
H) 3.84 (q, 2 H) 1.74 (d, 3 H) 1.50 (t,

3H)1.21(,3 H)

415
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N 7
F>‘/©:\ N1 < > &\
N 0

Fl )

N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-4-
methoxybenzenesulfonamide

(91.36% inhibition at 3.50 uM)

"H NMR (300 MHz, CDCls) § ppm
7.78 (d, 1 H) 7.63-7.68 (m, 4 H) 6.63
(d, 2 H) 4.94 (m, 1 H) 4.39 (m, 1 H)
4.25 (m, 1 H) 3.62 (s, 3 H) 1.77 (d, 3
H) 1.52 (t, 3 H)

427
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N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-benz-
imidazol-2-yl]ethyl}-3,4-di-

methoxybenzenesulfonamide

(79.37% inhibition at 3.50 uM)

W WR (300 MHz, CDCI3) 5 ppm
772 (4, 1 H) 7.60 (s, 1 H) 7.58 (d, 1
H)7.29 (s, 1 H) 7.19 (d, 1 H) 6.45 (d,
1 H) 6.25 (br, 1 H) 4.89 (m, 1 H) 4.32
(m, 1 H) 4.18 (m, 1 H) 3.89 (s, 3 H)
3.69 (m, 3 H) 170 (d, 3 H) 1.47 (1, 3.
H)

457
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N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-
yllethyl}pyridine-2-
sulfonamide

(14.90% inhibition at 3.50 uM)

'H NMR (300 MHz, CDCl3) 8 ppm
8.32(d, 1 H) 7.90 (d, 1 H) 7.65-7.75
(m, 2 H) 7.44 (d, 1 H) 7.22 (m, 1 H)
7.13 (d, 1 H) 5.20 (m, 1 H) 4.42 (m, 1
H) 4.23 (m, 1 H) 1.65 (d, 3 H) 1.49 (1,
3 H)

398
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d, 1 H 7.22 (m 1 H
7.13 (d, 1 H 5.20 (m 1 H)
ethyl)-1H H) 4.23 (m 1 H)
benzi m'dazol 2- 3 H
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(R)-N-(1-(1-Ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-
yDethyl)pyridine-4-
sulfonamide

(86.42% inhibition at 3.50 uM)

T R G b by S o

141, 3H)1.57(d,3H)1.86-1.95
(m, 1 H)4.07 - 4.36 (m, 2 H)4.93 (d,
1 H)7.46 - 7.54 (m, 2H) 7.59 (dd, 2
H) 7.68 - 7.74 (m, 1 H) 8.63 (dd, 2 H)

1398

128

R-5-Chloro-N-(1-(1-ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethyl)-
6-hydrazinylpyridine-3-
sulfonamide

(94.50% inhibition at 3.50 uM)

'"H NMR (300 MHz, MeOH-d,) 8 ppm
133 (t,3 H) 1.46 - 1.52 (m, 4 H) 3.19

-3.24 (m, 4 H) 433 (q, 1 H) 4.85 (g, 1
H) 7.36 - 7.56 (m, 3 H) 7.72 -7.76 (m,
1 H) 8.09 (d, 1 H)

462
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sulfonamide

(90.28% inhibition at 3.50 uM)
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f EhAdil d 61861, 22% 7.6 Bi6tli(on
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g S5l phot 8P
+6- 1 H 8.09 (d, 1 H)
zo[ d] i m dazol -2-yl)ethyl) -

HpO 1t, 3H)(1c58 @, BH)R.86- 2.70.. 95
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34
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Qo3 Ty

N-(1-(1-Ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethyl)-
4-(morpholinomethyl)-
benzenesulfonamide

(10.79% inhibition at 3.50 uM)

"H NMR (300 MHz, CDCl3) & ppm
1.38 (t, 3 H) 1.58 (d, 3 H) 2.24 - 2.32
(m, 4 H) 3.27-3.31 (m, 2 H) 3.61 -
3.68 (m, 4 H) 4.03 - 4.34 (m, 2 H)
4.79 - 4.92 (m, 1 H) 6.20 (d, 1 H) 7.20
(d, 2 H) 7.43 - 7.54 (m, 2 H) 7.60 -
7.71 (m, 3 H)

496
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O

\\N
/.S (Q

(R)-N-(1-(1-Ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethyl)-
4-(methylsulfonyl)-

benzenesulfonamide

(94.95% inhibition at 3.50 uM)

'H NMR (300 MHz, CDCls) § ppm
1.36 (t, 3 H) 1.54 (d, 2 H) 2.75 - 2.80
(m, 3 H) 4.03 - 4.28 (m, 2 H) 4.79 -
4.91 (m, 1 H) 6.58 (d, 1H) 7.40 - 7.50
(m, 2 H) 7.60 - 7.66 (m, 1 H) 7.76 (dd,
2 H) 7.86 (dd, 2 H)

475
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181 'H NMR (300 MHz, CDCL13)
1.36 (t, 3 H 1.54 (d, 2 H
H\4(l’%-428(m 2 H) 4 71
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Nuor one

(R)-N-(1-(1-Ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethyl)-
6-ethynylpyridine-3-
sulfonamide

(86.39% inhibition at 3.50 uM)

‘i s. L7 btk 5 |

BT MR KBOOTMAHYE, MeDId,) 5 8.75

7.65(d, L H) 7.55 (d, 1 H) 7.40 (d, 1
H), 5.0 (m, 1 H) 4.44 (m, 2 H) 3.96 (s,
1 H) 1.59 (d, 3 H) 1.40 (¢, 3 H).
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Ex.35

134

NH, 0

3-(Aminomethyl)-N-{(1R)-1-
[1-ethyl-6-(trifluoromethyl)-
1H-benzimidazol-2-yl]ethyl}-
4-fluorobenzenesulfonamide

(95% inhibition at 3.50 uM)

'H NMR (MeOH-d,) 8 7.95 (m, 1 H)

7.81 (m, 1 H) 7.74 (m, 1 H) 7.65 (d, 1
H) 7.55(d, 1 H) 7.13 (t, 1 H) 4.95 (m,
1 H) 4.44 (m, 2 H) 3.99 (m, 2 H) 1.48
(d, 3 H) 1.40 (t, 3 H).

444
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béﬁ?})ﬁf 1{&%)2%}{42 yl) et hyl) 6-ethynyl pyridi ne-3-
s blehzohdindéazol-26. 39% i nhi bition at 3.50 M 134 NHZ]i f
fF 4) b 7.5 (m 1 H 444 Ex.27 S~ N 71.81
ﬂ)zﬁ‘%y‘(?‘mi‘g"%“ll—b 7.65 (d, 1 F H 7.55 (d, 1[H
[ silofimial H) 4,95 (m FF1H 444 (m 2H 3.99
(m 1 48 3- (Aminopethyl)-N-{(1R) -1- (d. 3 H)

Iz

136 1. 40 (t [ 1- et hy! + & NMR {3000vipi2e CIXYI1Y) 5 7.85 (d, | 446 | 54
1H 2-yl)et h}/IH})
7.67 (d, 2 H) 7.54 (d, 1 H) 7.53
(s, 1 H)7.29 (d,2 H) 5.97 (br, 1 H)
F
F % | 4.35(q, 2H) 1.82 (s, 6 H) 1.50 (1, 3 H)
4-Chloro-N-{1-[1-ethyl-6-

(trifluoromethyl)-1H-
benzimidazol-2-yl]-1-
methylethyl}benzenesulfona
mide

(82.9% inhibition at 3.50 uM)

137 \Kc[ >>< Q 'H NMR (300 MHz, DMSO-dg) 8: | 429 |54
N-S
1

o 8.65 (brs, 1H), 7.84 (s, 1H), 7.78 (d,J
= 8.81 Hz, 1H), 7.69-7.64 (m, 2H),
N-[1-(1-Ethyl-6- 749 (d, J = 8.53 Hz, 1H), 7.23-7.17
trifluoromethyl-14- (m, 2H), 446 (q, J = 6.88 Hz, 2H),
benzoimidazol-2-yl)-1- 1.61 (s, 6H), 1.39 (t, J = 7.15 Hz, 3H)

methyl-ethyl]-4-fluoro-
benzenesulfonamide

(88.80% inhibition at 3.50 uM)
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(m 2 F17NNH 504 (m 1H 7.46 (m 1 H 7.59
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3.50 M 137 N%- 'H NVR (-3d8lz\MH) DVSO d6) 6: 429 54
Fbpnzgmidezol-3-yb-B- 8. 65/ (brs, 1H), 7.84 (s, 1H), 7)78
8.81 Hz, 1H), 7.69-7.64 (m 2H),
\?‘T"Iﬂ¥liet&¥lﬁy 6- 7.49 ([d. J = 8.53 Hz, 1H), 7.23-7]17
benzenesulfonamide
(78.44% inhibition at 3.50 uM)
139 "H NMR (300 MHz, MeOH-d,) & : 411 |54
ﬁ in H 7.36-7.82 (m, 8H), 4.45 (q, 2H), 1.76
(s, 6H), 1.55 (t, 3H)
N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]-1-methyl-
ethyl}benzenesulfonamide
(88.32% inhibition at 3.50 uM)
140 0 'H NMR (300 MHz, MeOH-d,) § 8.75 | 437 |54
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K@%@-

6-Cyano-N-(2-(1-ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-
yl)propan-2-yl)pyridine-3-
sulfonamide

(82.93% inhibition at 3.50 uM)

(s,1H)84(d,1H)8.01(d, 1H)7.76
(d,1H)7.7(s,1H)7.55(d, 1 H),4.55
(m, 1 H)4.44 (m, 2 H) 1.85 (s, 6 H)
1.8 (s, 6 H) 1.40 (t, 3 H)
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4-Chloro-N-{1-[1-ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-
yllcyclopropyl}benzenesulfon
amide

(80.52% inhibition at 3.50 uUM)

"H NMR (300 MHz, MeOH-d,) §7.95
(m, 1 H) 7.81 (m, 1 H) 7.74 (m, 1 H)
7.65 (d, 1 H) 7.55 (d, 1 H) 7.13 (1, 1
H) 4.95 (m, 1 H) 4.44 (m, 2 H) 3.99
(m, 2 H) 1.48 (d, 3 H) 1.40 (t, 3 H).
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N-[1-(1-Ethyl-6-
trifluoromethyl-1H-

benzoimidazol-2-yl)-
cyclobutyl]-4-fluoro-
benzenesulfonamide

(84.67% inhibition at 3.50 UM)

"H NMR (300 MHz, DMSO-dg) : 8.87
(brs, 1H), 7.82 (d, J = 8.53 Hz, 1H),
7.76 (s, 1H), 7.53-7.49 (m, 3H), 7.09-
7.03 (m, 2H), 4.16 (q, J =7.15 Hz,
2H), 2.76-2.68 (m, 2H), 2.42-2.33 (m,
2H), 1.93-1.82 (m, 1H), 1.73-1.61 (m,
1H), 1.31 (t, J=7.15 Hz, 3H

441

56




(d, 1 H 7.7 (s, 1 H 7.55 (d, 1 H, 4.55
6- Cyano-N-(2-(1-ethyl-6- (m 1 H 4.44 (m 2 H 1.85
W@ 200805d¢f50 (trifluoromethyl)-1H 1.8 (s, 6 H) RCHOBRW07/004267
3 H benzo[d]imdazol -2 yI8propan-2-yl)pyridi ne- 3-
sul fonam de (82.93% inhibition at 3.50 M WO
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0 b t 3.50
i, i S < 3
Gmth$xWHztn§D$a£m,51( H) H)7z§6( m-761(my)2 H) 8.388m¢d, 1 |H)

alppiding-N- 11-[ 1- et hyl § &= ’E&ﬁf?bgb'(m 1 H 4.44 (ny 2
g)l)zfglyqﬁ)en éI{%!s‘fdfooro]rirllet 1y|)-1l-l-2 (m 2 H 1.48 (d, 3 H

dazol -
)(bd)%% lg@ﬂbggyllgtlgg@w sulfon am de (80.52% inhibiftion
3.50 .tM 143 o (300 MHz, DMSO-d6) : 8.87 441
145156 No o CH // '"HNMR 1.32 (1, /=7.20 Hz, 3 H) 1.39 [ 416 |57

Q /\( *@—é (d, J=6.82 Hz, 3 H) 4.35 - 447 (m, 2

H) 4.92 (m, 1 H) 7.23 (m, 2 H) 7.76
(R)-N-(1-(1-Ethyl-6- (m, 2 H) 8.22 (m, 1 H) 8.64 (m, 1 H)
(trifluoromethyl)-1H- 8.93 (m, 1 H)
imidazo[4,5-c]pyridin-2-
yDethyl)-4-
fluerobenzenesulfonamide

(92.46% inhibition at 3.50 pM)

146 0..0 GH // "H NMR 1.31 (t, J=7.07 Hz,3 H) 1.42 [ 423 |57
/©/ /\(@—‘{‘ (d, J=6.82 Hz, 3 H) 4.33 - 4.45 (n, 2
H) 4.98 (m, 1 H) 7.75 - 7.85 (m, 4 H)
(R)-4-Cyano-N-(1-(1-ethyl-6- | 8.20 (m, 1 H) 8.90 (m, 1 H) 8.97 (m, 1
(trifluoromethyl)-1H- H).
imidazo[4,5-c]pyridin-2-
yDethyl)benzenesulfonamide
(91.85% inhibition at 3.50 uM)




N F (brs, 1H, 7.82 (d, J = 8.53 Hz, 1H), F 1,
1)I~-mF NOF 7.76 (s, 1H), 7.53-7.49 (m 3H), 7.09-

wOoRGogAOcSEL hyl -6- 7.03 (m 2H), 4.16 (q, J = 7PABGH2007/004267
trifluoromethyl-1H 2H), 2.7852.68 (m 2H), 2.42-2.'33
(m2H) 193182(m1H) 1.73-1.61 (m

evel obut /A1 A fliunrn 1|—|\ 1.31
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ml fkkiﬁﬁﬁa degpinee 5060k B s30,m. 1873y 1

( MtriffloRY¥mkdi J=1.01 IEDZ891(rh|)1H
ylr§glt hyl ) benzylg);ggul fonani de (90.66% i nhibition at 3,50

M imidazol4,Belpygidin-BVR 1.132 (t, J=7.20 Hz, 3 H 1.39

=6.82 Hz, 3 H 4.35 - 4.47 (m 2

y'ﬁe‘é)‘/l)ﬁé%“ﬁ‘ﬂf"g’ "Hi 23 (m 2 H 7.76 NF
RN 1093 ifhibiEbR Y 3.80 u 2 H 822 (m 1H 864 (m1
(trifluoromethyl)-1H 8,93 (m 1 H)

=
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m:/\‘nh

vi dazol 4, oo Eloyr idin-2 | HNMR 132 (t, /=7.07 Hz, 3 H) 1.46 | 424 | 57
/E\j N“( (d, J=6.82 Hz, 3 H) 4.36 - 4.46 (m, 2

e N =N H) 5.05 (m, 1 H) 8.00 (m, 1 H) 8.18 -
(R)-6-Cyano-N-(l-(l-ethyl-6- 8.24 (m, 2 H) 8.86 (m, 1 H) 8.87 (m, 1
(trifluoromethyl)-1H- H) 9.25 (m, 1 H).
imidazo[4,5-c]pyridin-2-
yDethyl)pyridine-3-
sulfonamide

(93.03% inhibition at 3.50 uM)

149 .0 CHs // 'HNMR 1.32 (t,J=7.07Hz,3H) 141 | 442 |Ex.
HZNYQ Ny (4, J=6.57 Hz, 3 H) 4.37 - 448 (m, 2 148
o) —N F H) 5.03 (m, 1 H) 7.79 (broad s, 1 H)
(R)-5-(N-(1-(1-Ethyl-6- 8.01 (m, 1 H) 8.10 (broad s, 1 H) 8.16
(trifluoromethyl)-1H- - 8.26 (m, 2 H) 8.81 - 8.90 (m, 2 H)
imidazo[4,5-c]pyridin-2- 9.05 (m, 1 H).
yDethyl)sulfamoyl)picolinamide
(93.31% inhibition at 3.50 WM)




yl)ethyl)-4- fluorobenzenesul fonam de (92.46%
inhibition at 3.50 M 146 o ..0 cH3 H NWR 1.31 (t,
wad 2008076152, 3 H) 1.42 423 57 s,N N F (d, J=6PGRGB2007804267
H 4.33 - 4.45 (in, 2 F N N864. 98mlLH7. 75- 7. 85n4H
R) - 4-Cyano-N-(1-(1l-ethyl-6- 8.20 (m 1 H 890 (m 1
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@Héﬂﬁa@o@lﬂ-@%ﬂt}ilmz 8.9% {18t hi)) benzenesul f onani de
95. 1% ? at 350 uM 148 0 0 cH3 "H NWR 1. 32
fuet ‘E& 46 424 57 S,HNF (d, J=6.82
Hé]py%ll.2436-446(nﬁ 2FN FH505(m 1H 800
8.18 - (R -6-Qyano-N-(1-(1l-ethyl-6- 8.24 (m
:5y19sth81)bem(emesuifan)anﬁd87 (m 1 (trifluoronethyl)-1K

H)(91.592’2 1&%1&011 IZI? 3.50 uM)

P L

151 0. .0 GHs // 'HNMR 1.25 (t, /=7.20 Hz, 3 H) 1.43 | 386 | 53
/(j/ /\( (d, J/=6.82 Hz, 3 H) 3.87 (s, 3 H) 4.18
nZ N —N (m, 2 H) 4.92 (m, 1 H) 6.85 (s, 1 H)
(R)-6-Cyano-N-(1-(1-ethyl-6- | 7.98 (m, 1 H) 8.18 (m, 1 H) 8.30 (m, 1
methoxy-1H-imidazo[4,5- H) 8.86 (m, 1 H) 9.11 (m, 1 H).
c]pyridin-2-
yDethyl)pyridine-3-
sulfonamide

(91.69% inhibition at 3.50 uM)

152 0.0C%H '"HNMR 1.27 (t, J=7.07 Hz, 3H) 1.37 | 404 | Ex.151
HZN\H/Q/S\N/\V \ (d, J/=6.82 Hz, 3 H) 3.86 (s, 3 H) 4.16
1 =N -4.26 (m, 2 H) 4.92 (m, 1 H) 6.86 (s,
(R)-6-Cyano-N-(1-(1-ethyl-6- 1H)7.81 (m, 1 H) 8.02 (m, 1 H) 8.11
methoxy-1H-imidazo[4,5- (m, 1 H) 8.21 (m, 1 H) 8.34 (m, 1 H)
clpyridin-2- 8.86 (m, 1 H) 8.92 (m, 1 H).
yDethyl)pyridine-3-
sulfonamide

(91.77% inhibition at 3.50 uM)
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4-Cyano-N-(2-(1-ethyl-6-
(trifluoromethyl)-1H-
imidazo[4,5-c]pyridin-2-
yDpropan-2-
yl)benzenesulfonamide

(77.31% inhibition at 3.50 uM)

PYTRRIRA 39 (¢, /=7.07 Hz, 3 H) 1.63
(s, 6 H) 4.47 (d, J=7.07 Hz, 2 H) 7.73
-7.80 (m, 2 H) 7.81 - 7.88 (m, 2 H)
8.11 (m, 1 H) 9.01 (m, 2 H).

437
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6-Cyano-N-(2-(1-ethyl-6-
(trifluoromethyl)-1H-
imidazo[4,5-c]pyridin-2-

yDpropan-2-yl)pyridine-3-

sulfonamide

(78.91% inhibition at 3.50 uM)

"H NMR 1.40 (t, J=7.20 Hz, 3 H) 1.66
(s, 6 H)4.44 - 454 (d, J=7.20 Hz, 2
H) 8.06 (m, 1 H) 8.15 (m, 1 H) 8.23
(m, 1 H) 8.87 (m, 1 H) 9.02 (m, 1 H)
9.26 (m, 1 H).

438

58




yl)ethyl)pyridine-3- sulfonam de (91.69% i nhibition

at 3.50 M . .0 cH3 "H NWR 1.27 (t, J=7.07 Hz, 3 H)
wQa:2®38/080Q40 Ex. 151 152 0-, 0 SSN N HZN N H / ~~P€ET/GBR@;7/004267

J=6.82 Hz, 3 H 3.86 (s, 3-8§-4.16 -r ~ ~N- 4.26 m2

H 4920 ( (m 1H 6.86 (s,

——Cygno—N{t—tt—etthyt=—ff—+tH—F8+—tm—t—+t {
Ex ?_ qlﬁ‘?% 11 rret hoxy-|I 1F—Il-\/1ﬂf‘r1'dazo[4 5 (m 1 H) :E;_WZ INT
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l H 8 d 1 H 1
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I o 07/ oo 2 NVR 15:E 0
) -H NVR 1.40 (t, J=7. 0%&&@@&5%@@,%@%@5&@ H) YN
FRON-(B(HEtHyISL (g, J=7| . . 2
IRO7 és W&S Iglgnq 2 H ‘3.761'%6%6&"“9@?7 éi-fs( {}h’Elt ﬁ?/h
.L('i':bﬂué’r?‘_{‘e -y 9. 00 7.3 - 1.60)m, 2 H) 7.66 - 7.76 (m, 1

\ b)E %{"éggﬁ‘%%’my Yelifyr: nrlgﬁé 98 oL BRI geﬁ) (82.02%

iﬁhsd:pmpoxybanz&dao 1JM| 154 0' .0 H NVR 1.39 (t, J=T.07
Hz, o0 1. 63 437 58 ,HNIINF(S 6 H 4.47 (d,
\_‘7“6‘7“‘ €2 H 7.73 H NN -7.80n2H7. 81- 7. 88n2H

(80.66% inhibition at 3.50 uM)

157 0, 0 S ,/ 'HNMR 1.24-1.32 (m, 6 H) 1.36 (d, | 441 |9
N“f C E J=6.82 Hz, 3 H) 3.85 - 3.96 (m, 2 H)
4.27 - 439 (m, 2 H) 4.79 (m, 1 H)

(R)-4-Ethoxy-N-(1-(1-ethyl- | 680 -6.89 (m, 2 H) 7.43 - 7.49 (m, 1
6-(trifluoromethyl)-1H- H) 7.59 (m, 2 H) 7.68 (m, 1 H) 7.93
benzo[d]imidazol-2- (m, 1 H) 8.30 (m, 1 H).
ylethyl)benzenesulfonamide
(88.37% inhibition at 3.50 pM)

158 0. 00 — "H NMR 1.29 (t, /=7.20 Hz, 3 H) 1.45 | 443 | Ex.40

?ﬁ\ g 0 : F | (@.J=6.82 Fz, 3H) 3.67 (s, 3 H) 432
HN F | -4.43 (m, 2 H)4.72 - 4.83 (m, 1 H)
7.06 (m, 1 H) 7.12 (broad s, 1 H) 7.29
(m, 1 H) 7.48 (m, 1 H) 7.68 (broad s, 1
H) 7.74 (m, 1 H) 7.98 (m, 1 H) 8.03
(m, 1 H).

o)
(R)-5-(N-(1-(1-Ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-
yDethylDsulfamoyl)-1-methyl-
1H-pyrrole-2-carboxamide
(93.56% inhibition at 3.50 puM)
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(trifluoronethyl)-1H i m dazo[ 4, 5-c] pyri di n- 2-

8.11 (m 1 H 9.01 (m 2 H).
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at 3.50 M 155 0'.0 H NVR-18%0 (t, J=7.20 Hz, 3 H)
166438 58 Na NIl NF (s, 6 H 4.44 - 4.54 (d,
ILU ,LI\II—I—I— . LS
Ex &‘Qﬁgrﬁp(z (1- et hyl - f“?“% 1H 8.87 (m 1 H 9 p3/2|INT
159 m 1 H)g by, f)/uoromst HH]NMlﬂ 2%25—7?2@1{% ) 142 1473 |9
m dazel 4sh- ri d| n- pr opan- 2 % yridi ne- 3-
gulfo' dél (f8 3 Hichi oo i, B30 40k (. 2
D08y 056150 PCT, 20 /104 M) Z
156 0, ,0 GHB H aADERE- i‘r??%%‘w 7 b (m
3 H 1 d751€I}vl748 =§.82nt2,H)37.5) (4, 28 | F
4%(%%’2‘3%?& 52 (m 4. 80 é{m 1
Ritrioborhderhon- 6- H) eH>7 65 (18, BED (3 (. D79 (m 1
(trlfluoromsthl) 1 ?%5 (%?q{ m 2 H 7.66 -
7t WO{dﬂrmmlaZQb%zo[ ali (i stE)- H) 7.93 (m
. 4-li sopr opoxybenzene- sul f onan de
BB o e ' 20 M 157 0'.0 CH3 H NVR 1|24
smf&,zm{m 6 H 1.36 (d, 441 9 S H-yl N FF J=6.8p
3.85 - 3.96 (m 2 H F 4.27 - 4.39 (m 2 H)
4(t9975(7mnh1b1mnat(3=§014 hoxy-N—(l (1-ethyl- 6.80 - 6. 89
rlrcL :«+o- 49 —6f=(¢ ) Hyi =i+t
160 i 59 H) 7 68 (m Hq)vmf}zgig H%EBEYBS fn 429 |9
/ 1.41(t,3 H) 1.61 (d, 3H) 1.85-1.90
( (m, 1 H) 2.31 - 2.36 (m, 6 H) 4.05 -
4.35 (m, 2 H) 4.82 - 4.95 (m, 1 H)
(R)-N-(1-(1-Ethyl-6- 6.30 - 6.37 (m, 1 H) 7.13 - 7.17 (m, 2
(trifluoromethyl)-1H- H) 7.48 - 7.56 (m, 2 H) 7.66 - 7.71 (m,
benzo[d]imidazol-2-yl)ethyl)- | 1 H)
2,6-dimethylpyridine-4-
sulfonamide
(90.33% inhibition at 3.50 M)
161 0 : '"H NMR (300 MHz, CDCl;) 3ppm | 413 |9
7 \\N 1.36 (t,3 H) 1.57 (d, 3 H) 2.27 - 2.31
N ( (m, 3 H)2.72-2.94 (m, 1 H) 4.02 -
' 4.29 (m, 2 H) 4.78 - 4.90 (m, 1 H)
a 6.32 (d, 1 H) 7.23 - 7.27 (m, 1 H) 7.29
(R)-N-(1-(1-Ethyl-6- -7.34 (m, 1 H) 7.44 - 7.53 (m, 2 H)
(trifluoromethyl)-1H- 7.60 - 7.66 (m, 1 H) 8.39 - 8.44 (m, 1
benzo[dlimidazol-2-yl)ethyl)- H)
2-methylpyridine-4-
sulfonamide
(91.37% inhibition at 3.50 M)




benzo[ d] i m dazol :
yl ) et hyl ) benzenesul f onam de
w@268/05415058 0 0 CH3 H NWVR 1.29 (t,

-2

(m 1 H 830 (m 1H).
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o 2 W o WY 4 vr\ 1
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PCT/ GB2007/ 004267 - 89 Hx- %ﬁouﬁhﬂ)mm 24%4@111 H)L59 ON
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(H?(FJI;B(d J=6.82 HZ' '3 H) 980618 mZ'lférﬁ 27:§7Hfm=4284 i
4 9431(()5’ﬁ0-N(‘1|)17e(tl3371 -6- ZD46H)(ms1 06)7 B, G ) (Aodt hyh o | 5
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(1 f‘?ﬂ%ﬁ'@ﬁ@lyﬁylﬂ- 1H H)| FHES. 4em84ﬂ(n) 1H7379 AB.82 H)
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y ?éﬁ?@ﬁﬁél phen - sul|f'onani‘de (19.75% i nhibition
a yBetﬁ@l)Mndﬁ@:«Q H NMR (300 MHz, CDC13) 8 ppm 427 9
SNNON1 41 (t, 3 H 1.61 (d 3 H 1.85- 1.90
sul onamlde
(90.32% inhibition at 3.50 M)
163 H 'HNMR (300 MHz, MeOH-d,) 5 ppm | 442 | Ex.26
WKO/ oM 130 (¢, 3 H) 1.4 (d, 3 H) 4.29 (q, 2
H) 4.88 (g, 1 H) 7.33 - 7.39 (m, 1 H)
7.48-7.54 (m, 1 H) 7.61 - 7.71 (m, 3
(R)-4-(N-(1-(1-Ethyl-6- H)7.72 - 7.79 (m, 2 H)
(trifluoromethyl)-1H-
benzo[d]imidazol-Z-yl)ethyl)-
sulfamoyl)benzamide
164 o = '"H NMR (300 MHz, MeOH-d,) 8 ppm | 415 | Ex.
S
S N 135 (t, 3 H) 1.50 (d, 3 H) 4.35 (q, 2 126
” N H) 4.98 (q, 1 H) 7.17 - 7.23 (m, 1 H)

(R)-3-(N-(1-(1-Ethyl-6-
(trifluoromethyl)-1H-
benzo[d]imidazol-2-
yDethyDsulfamoyl)pyridine
1-oxide

(19.47% inhibition at 3.50 M)

7.38 -7.43 (m, 1 H) 7.51 - 7.59 (m, 3
H) 7.76 - 7.78 (m, 1 H) 7.99 - 8.03 (m,
1 H) 8.41 - 8.44 (m, 1 H)
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b ppm 41(? 9=

e

44- 753 m 7
7 66 (m 1 H) 8.39 )
benzo[ d] i m dazol -

I S H NWR
@Eﬂu$€(ﬁﬁ§h{9’ﬁl H

H-oRidé2 -
benzo[ d] i m dazol -
(75.6% inhibition at 3.50 uM)

"N 1.36 ((,
2724

B.| 4%62A .73 (m, 2 H) 7.89 - 7.92 (m, 1
2F VT ) g

e AR STk 7007
enzp] Himidagel-2- 4. 941( ?n
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m
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2t hyl H) 2-net hyl pyri di ne-
1 ADIS. onﬁléﬂms%b M WO
004267 -90 Ex Conpound NVR
(300 MHz, CDC13) 6 ppm 477
- 168 (m 3 H 4.10 -
1H FFFH5.98-6.18(m
nmo-N-(1-(1l-ethyl-6- H 7.61
199 ( (trifluoromethyl)-1
79 - 8.81

H) yl)ethyl)pyridine-3-
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166

(R)-4-(Chloromethyl)-N-(1-
(1-ethyl-6-(trifluoromethyl)-
1H-benzo[d}imidazol-2-
yDethyl)benzenesulfonamide
(86.04% inhibition at 3.50 uM)

'H NMR (300 MHz, CDCl;) & ppm
1.32 (t, 3 H) 1.54 (d, 3 H) 2.25 - 2.44
(m, 1 H) 3.95 - 4.24 (m, 2 H) 4.28 (d,
2 H)4.71-4.83 (m, 1 H) 6.18 (d, 1 H)
7.14 (d, 2 H) 7.40 - 7.47 (m, 2 H) 7.61
(d,2 H)

446

167

vQ

(R)-4-(Cyanomethyl)-N-(1-
(1-ethyl-6-(trifluoromethyl)-
1H-benzo[d]imidazol-2-
yhethyl)benzenesulfonamide
(86.04% inhibition at 3.50 uM)

'H NMR (300 MHz, CDCl3) 8 ppm
1.42 (t,3 H) 1.61 (d, 3 H) 2.06 - 2.16
(m, 1 H) 3.55 - 3.59 (m, 2 H) 4.05 -
4.35 (m, 2 H) 4.81 - 4.94 (m, 1 H)
6.35 (d, 1 H) 7.20 (d, 2 H) 7.49 - 7.56
(m, 2 H) 7.68 - 7.75 (m, 2 H)

437

Ex.166




sul fonam de (90.32% i nhibition at 3.50 M 163 0 'H

NMR (300 MHz, MeOH d4) 6 ppm 442 Ex.26 S. N H2N O H
wa288/084150 3 H) 1.44 (d, 3 H 4.29 (q, 2 o0 H BECB8BL®7/004267

1H 7.33-7.39(m 1H -2F F 7.48 - 7.54 (m 1 H)

7.61 - 7.71 (m 3 (R-4-(N-(1-(1-Ethyl-6- H 7.72 -

Ex [Cémpblihas M) (TriTTuonayg hyl) - 1R M/Z | INT

enzoI dlimdazol -2-vl)ethyl)- sulfanovl)benzam de 1164
168 H NI\/RO( 3&0 VHz, Nb()rl—‘ﬁ@ﬂ\@ (GO0MH 2, MsOHSINONpin 8829 | Ex. 35

D '

t, 4. 35 2 126 N 1 - 4. 98

{Vqﬁ ‘&Hlﬂ- 3 (rn1~415 qui*gii) }.534d..3 H)ﬁéS((quZ 1 2|)
~7.59 F {6 7 .99 -

"B (m (RIS (s ooy rag7 b BEb s gh, 2P o

1 H (trifl uororret ) mma&qbpli Hnrndsazox 72¢m, 3
I)ethyl)sulfarmyl)py ildine 1-oxide (19.47%
gmﬂm(ql E@RY1-6- 50 M \4@)270%%7 056 {501 b BB208% (Mos267
mpound NMR M Z 4l Iﬁg 165 0 1H NWR (300 MHz
\/@dﬂuoyomewmmfs Ex. 137 SOH N O H 1.47 (t, 3 H)

43 48 M OH 508 (q 1H 7.52 -
vg%‘?oE‘mm%ﬁ?lé'&‘)‘?&’é’?—J 70( anD 2H) 7. as . 92(H)m 1 F
Bhyradinipytidifethyl -6 H 8.10 - 8.15 (m 2 H)

sulfonamide

(77.06% inhibition at 3.50 uM)

QOJ

. 61

1

169 "H NMR (300 MHz, MeOH-d,) S ppm | 448 | Ex. 48

U b NJ\/ 1.44 (t,3 H) 1.60 (d, 3 H) 4.43 (q,2
H) 4.91 -4.99 (m, 1 H) 7.49 - 7.54 (m,
£ F Fl1 H)7.62(d, 1 H) 7.67 - 7.68 (m, 1 H)
6-Amino-5-chloro-N~(1-(1- 7.69-7.71 (m, 1 H) 7.84 - 7.86 (m, 1
ethyl-6-(trifluoromethyl)-1H- H)8.15(d, 1 H)
benzo[d]imidazol-2-
ylethyl)pyridine-3-
sulfonamide

(87.06% inhibition at 3.50 uM)

170 'H NMR (300 MHz, MeOH-d,) d ppm | 415 | Ex.35
O/ 5 NJ\( 1.44 (t,3H) 1.57(d, 3 H) 4.44 (g, 2
H) 4.92 - 4.97 (m, 1 H) 6.33 - 6.38 (m,
LET | 1H)7.50-7.55 (m, 1 H) 7.59 - 7.64
6-Amino-N-(1-(1-ethyl-6- (m, 1 H)7.69 - 7.74 (m, 1 H) 7.85 -
(trifluoromethyl)-1H- 7.87 (m, 1 H) 8.21 - 8.23 (m, 1 H)

benzo[dJimidazol-2-
yDethyl)pyridine-3-
sulfonamide

(83.12% inhibition at 3.50 pM)




(trifluoronmethyl)-1H benzo[d]i m dazol
1-oxide (75.6% inhibition

yl ) et hyl ) sul fanoyl ) pyri

-2-
di ne

w@e008/05Qs50h) 166 0 'H NVR (300 MHz, CDC13) ppm BABG82000i004267

oHN 1.32 (t, 3 H) 1.54
3.95 - 4.24 (m 2 H 4.

(d-9B-H) 2.25 -
28 (d, F FF 2H)4.71-4.83 (

2.44 (m 1 H

m 1

Ex

ool 7 47 (m
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1H b dLi
(86 04 ob hlb ]

(d, 8H 26%
4.05 - FFF 4.35 (
(R) - 4- (Cyanonet hyl F-N\

-2

08/ 056150
imixirolng- zl)ctm*l)

}_6 %ﬁ%é %%yd p%/,g&/d]

Gsulifonathide H) 2 F F 7.
(73.33% inhibition at 3.50 M)
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a(rryGB2007/oo4267 -92 Ex
H NMR (300 MHz, MeOH d4) b
N|%io 1.45 (t, 3 H 1.57 (d,
Ni( - 4.91 - 4.97 (m 1 H
50 - 7.56 (m 1H)7.61-7.72(n
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Ex.35

172

(R)-5-[1-(1-Ethyl-6-
trifluoromethyl-1H-
benzoimidazol-2-yl)-
ethylsulfamoyl}-pyridine-2-
carboxylic acid methylamide

(69.11% inhibition at 3.50 uM)

'H NMR (300 MHz, DMSO-dg) &
ppm 8.99 (brs., 2 H), 8.78 (d, J=2.2
Hz, 1 H), 8.65 - 8.71 (m, 1 H), 8.18
(dd, J=8.3,2.2 Hz, 1 H), 7.89 - 7.97
(m, 2 H), 7.61 (d, J=8.5 Hz, 1 H), 7.41
(dd, J=8.5, 1.4 Hz, 1 H), 4.98 (q,
J=6.7 Hz, 1 H), 4.33 - 4.42 (m, 2 H),
2.78 (d, J=4.7 Hz, 3 H), 1.43 (4, J=6.9
Hz, 3 H), 1.31 (t, J=7.2 Hz, 3 H).

455

173

6-Cyano-N-[(1R)-1-(6-
cyclopropyl-1-ethyl-1H-
imidazo[4,5-c]pyridin-2-
yl)ethyl]pyridine-3-
sulfonamide

(81.86% inhibition at 3.50 M)

TH NMR (300 MHz, DMSO-dg) 9.14
(s, 1 H), 8.85 (d, J=2.2 Hz, 1 H), 8.51
(s, 1 H), 8.17 (dd, J=8.3, 2.2 Hz, 1 H),
7.95 (d, J=8.0 Hz, 1 H), 7.42 (s, 1 H),
4.95 (g, J=6.9 Hz, 1 H), 425 (q, J=7.6
Hz, 2 H), 2.03 - 2.28 (m, 1 H), 1.4 (d,
J=6.9 Hz, 3 H), 1.30 (t, J=7.0 Hz, 3
H), 0.89 - 0.98 (m, 4 H).

396
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@%O

N-[1-(1-Ethyl-1H-
imidazo[4,5-b]pyridin-2-yl)-
1-methylethyl]-4-

fluorobenzenesulfonamide

'H NMR (300 MHz) 8.63 (br. s., 1H),
8.38 (dd, J = 4.68, 1.38 Hz, 1H), 7.92
(dd, J = 8.26, 1.65 Hz, 1H), 7.73-7.68
(m, 2H), 7.29-7.21 (m, 3H), 4.42 (q, J
=7.15 Hz, 2H), 1.60 (s, 6H), 1.40 (t, J
=7.15 Hz, 3H).

362

59

176

4-Cyano-N-[1-(1-ethyl-1H-
imidazo[4,5-b]pyridin-2-yl)-
1-methylethyl]
benzenesulfonamide

(36.28% inhibition at 3.50 uM)

'H NMR (300 MHz) 8.93 (br. s., 1H),
8.39-8.38 (m, 1H), 7.90-7.76 (m, SH),
7.25-7.21 (m, 1H), 4.36 (q, J = 6.88
Hz, 2H), 1.62 (s, 6H), 1.38 (t, J = 6.88
Hz, 3H).

369

59




w@ 200805450 F N-(1- (1- Et hyl

of f ~ 1.47 (t,
(m 2H) 4. 93-

- 7.69 (m 1
1H 7.72 - 7.76 (m

3 H 1.62 (d, 3 H 4.43 - 4.52 N -
5.01(m 1H)6.34- FF 6.40(m 1 H)7.52-7.57
-6- 7.64 - 7.66 (m RCFBZ006/04267
(trifluorometgsyd )-1H H) 7.70 - 7.71 (m
2 benzo[d]lmdazol
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H), 4 98 (g, benzoinig
6.y anoNAB(L-ethyl-2EH)
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Aat 3
ﬁﬁn&%mz}g?mﬁ%s a3
shifanamide Hz, 1 H), 8.5
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*)8, 897(SSBH) 82159(3 1H) 8. 24 (d
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%a(?’hly SU'H; éﬁo&;ﬁ YSEI%S g | %’e- 2

pyri
1.3543BH)d, J=6.9 carboxyli
H, 1.31 (t, J=7.2 Hz, 3 H)
50 M 173\ N>J OH NWR (3
NNLH \ NcN(s, 1 H, 8
1 (s, 1 H, 8.17 (dd, J=8.3
N[(1R)-1-(6- 7.95 (d, J=8.
, cyclopropyl -I-ethyl -

8.18 F F%FO

59

178

J=0.9Y Hz lH) 4,
mﬁ{sﬂc

d|n2
130 (})
(81 86%|nh| bItIO

D?T{[ﬁi S8Ry RPA AR dazo-
[4,5-b]pyridin-2-yl)-1-
methylethyllamino}sulfonyl)

wn —

pyridine-2-carboxamide

(8.27% inhibition at 3.50 uM)

oY NM}Q%@OQS 1}8 8.79 és 1H),

2 H, 3- 8°(m
@/40 Gi hH), :82 0=5319), BOS (8, H)
ﬁ}b?‘?%‘f‘é%iw FACS 3%8%%
(dd, 1H), 4.45 (g, 2H), 1.68 (s, 6H),
1.45 (t, 3H)

Ex.177

179

yl<.?
/N H§

N-{(1R)-1-[1-Ethyl-6-
(trifluoromethyl)-1H-

O

imidazo[4,5-b]pyridin-2-
yl]ethyl}-4-fluorobenzene
sulfonamide

(90.47% inhibition at 3.50 pM)

'H NMR (MeOH-d,) § ppm 8.7 (s,
1H), 8.35 (s, 1H), 7.8 (dd, 2H) 7.05
(dd, 2H), 5.01 (q, 2H), 4.46 (q, 2H),
1.62 (d, 3H), 1.45 (t, 3H)

416

46’




-94 Ex Conmpound NVR M Z INT 174 N N~ 1H NWR (300 MHz,
DVSO-d6) 414 N H N CONH2 ppm 8.94 (br. s., 1 H), 8.86

W@ dgosdsAs® Hz, 1 H), 8.56 (s, 1 H), 8.22 (dd,PCT/GB2007/004267
5-({[(1R) - 1- (6-Cycl opropyl~96-3=8.3, 2.2 Hz, 1 H),
8.14 (s, 1 H, 8.03 ethyl-IHimdazo[4,5- (d, J=8.3
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Hz 3 0.88 - 0. 94 4 H) . ' H

MHZ) 8. 63 (br. s., H)(n[g‘% 5?%(‘1’]11%%%%3%{)3%@%{%&(
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( b]pyrldin-z-yl)- = 7.15 Hz, 3H)
ﬁllj:mld’f]ﬁ% etlﬂéﬁ2 ji-éfl uorjobenzenesul fonam de 176 NN O
Fyl]éﬂyﬁ}b&%néddlﬂ)nﬁnﬂ@e ((br. s., 1H), 369 59 >N-S CN
7.90-7.76 (m 5H), NH11 O

7(925)7%2111117(1mnat 304M3§ (g, J = 6.88
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Conpound NI\/R MZ INT 172H)N. Ndl&IHNNRl (VEBHH-4185 (& ppm
Bd Eyano-N-{(1R)-1-[1-ethyl- | 2H), 1.63 (d, 3H), 1.55 (t, 3H)
6-(trifluoromethyl)-1H-
imidazo[4,5-b]pyridin-2-
yllethyl}pyridine-3-
sulfonamide

(90.6% inhibition at 3.50 uM)

182 'HNMR (MeOH-d,) § ppm 427 |Ex.35

o}
\\D: >/L % \ 8.2 (s, 1H), 7.8 (s, 1H), 7.7 (d, 1H),
7.5 (d, 2H), 6.2 (d, 1H), 4.4 (q, 2H),
N-{(1R)-1-[1-Ethyl-6- 2.7 (s, 3H), 1.6 (d, 3H), 1.4 (t, 3H)
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}-6-

O

(methylamino)pyridine-3-
sulfonamide

(92.53% inhibition at 3.50 uM)
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1H), 8.0 (d, 1H, 7.91 (d, 1H), 7.34 O
wo20gamasiN- [ 1- (1-ethyl -1H (dd, 1H), 4.66 (g, P¢#/GB2008A04267

(s, 6H), imdazo[4, 5-b] py+97i n-2-yl)- 1.55 (t, 3H)
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Baycopropyll-ethyy 01 @O’QH; 24 4mabH) gl 3264, J=6.9

i oAéYﬁéFf? 301 tiba 200190 g7 204, 330707

yéfjlyt]kbdn}zertbsﬁlfommhhnze @956, foppm de (90. 47%
nhibition.at 3.5 NM WO 2008/ 056150 PCT/ GB2007/ 004267
%\%SNJ )2

"é

| 654 elRibem e INT 180 N _ LH NMR (MeOH- fl4)
184 - ] 300 MHZ, DMSO=ds) 5 ppim 388 | 60
s, SR gd,:gH)F E;i%ﬁi,z DNIHE, Dadso 2 S

LAy 1&'5 8.63 (s, 1 H), 8.53 (br. s., 1 H), 7.77 -
) 7.84 (m, 1 H), 7.81 (dd, J=8.8, 5.2 Hz,
N-[(1R)-1-(6-Cyclopropyl-1- | 1 H), 744 (s, 1 H), 7.30 (t, J/=8.8 Hz,
ethyl-1H-imidazo[4,5- 2 H), 4.84 (q, /=6.8 Hz, 1 H), 4.21 -
clpyridin-2-ylethyl]-4- 4.31 (m, 2 H), 2.11 - 2.20 (m, 1 H),

fluorobenzenesulfonamide 1.27 - 1.37 (m, 6 H), 0.87 - 0.99 (m, 4

:U) =0

H)
185 ~
SO

TH NMR (300 MHz, DMSO-ds) 8 ppm | 409 | 61

8.91 (br. s., 1 H), 8.66 (s, 1 H), 7.82

(d, 2 H),7.74 (d, 2 H), 7.31 (s, 1 H),
4-Cyano-N-[1-(6- 4.28 - 432 (m, 2 H), 2.09 - 2.24 (m, 1

cyclopropyl-1-ethyl-1H- H), 1.60 (s, 6 H), 1.37 (t, J=7.0 Hz, 3
imidazo[4,5-c]pyridin-2-yl)- H), 0.90 - 0.97 (m, 4 H)
1-methyl-ethyl]-

O

benzenesulfonamide

(65.01% inhibition at 3.50 uM)
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F/ 1H, 5.05 (g, 1H, 4.5 (g, 2H), 1.60 (d,

4-Cyano-N-{(1R)-1-[1-ethyl- 3H), 1.52 (t, 3H)
w®2qososdisaor onet hyl ) - 1H i m dazo[ 4, 5- b] pyri di nPCF/GB2007/004267

yl ] et hyl } benzenesul f onam de9§-91. 07% i nhi bition at 3.50
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186 p- Oyan -WR 1-11- et hﬁﬂ NM@Q’%QOMﬁ% DISOY)  pprrP402 | 61
j \ % -8 Syll (Ibetsh,yll HpBra6dis e H3-7.82

f 90. 6% hi hi t |
i Tonamie (06,50l m sl % By 1
B4-Fhiéro-NHil.(6- . 8 (S 1H)4 28/- I—f)? 3% éH? 12,097 2.24. él% {d

PH), 6.2 (d, 1H) R)-1-11- Et hyl } 6-
DCYE ‘{IS"OPXH—E'ethIGHd 3H)H) 1.68 (4,16, HBHa)37 (t, J—[7 0 He, J

[ a yl et hyl }-6-
}‘rr‘réitd%wq e %&%ﬁr‘?%. % §]9ﬂ ?Pgérﬁ‘i‘é . 53%
phidthyl-ethylt 3. 50 lvp WO 2008/ 056150 PCT/ GB2007/ 004267
L 97 Ex ound NVR MZ INT 183 N N o 'H NVR (300
\vhenze oggmige pom 395 60 CNf o -N8.86 (br. s|, 1

H2586 %%h&itlo& {fffom(vgc 7.88 (m 4 H), 7.41 (s, 1|H),

ano- 4,96 (m 1 H, 4.19 - 4.28

187 | cl opr\opyl HNMR11-2H-1.26 0, 6 HR324 (,n] 400 |9
M dazo45?;pr|d|n2yl) Hz, 3

J 28 ¢34 (I, 1 H) 4.36 2 442

(m, 1 H) 4.72 (m, 1 H) 5.94 (m, 1 H)
6.62 (m, 1 H) 6.93 (m, 1 H) 7.48 (m, 1

H)7.76 (m, 1 H) 8.00 (m, 1 H) 8.42

(m, 1 H).

&78

(R)-N-(1-(1-Ethyl-6-
(trifluoromethyl)-1H-
benzo[dlimidazol-2-yl)ethyl)-
1-methyl-1H-pyrrole-2-
sulfonamide

(86.24% inhibition at 3.50 M)

Example 101 was generated from Example 12 by enantio-resolution on a normal
phase chiral HPLC (chiral pak AD-H, 250x 21 mm, 5W) using 40% methanol,
0.1%dimethylethylamine. Example 102 was similarly generated from Example 13 using 50%
hexanes, 50% (1:1) ethanol: methanol, 0.1% DIEA as a modifier. Example 88 may also be
generated by enantio-resolution of the racemic version of Example 88. The racemate of
Example 88 was prepared by using Boc-DL-Ala-OH as the commercially available starting
material by a method analogous to that described for Example 88. The enantio-resolution was
accomplished on a normal phase chiral HPLC (chiral pak AD-H, 250x 21 .mm, 5u) using 30%
isopropanol as the modifier. Examples 173 anad 174 were generated by enantio-resolution of
their corresponding racemates after carrying out their syntheses as outlined below. Examples
179 —181 were generated by separation of their respective mixture predominanily riéh in the

desired isomer by super critical fluid chromatography [SFC] (methanol/CO,). Examples 183
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et hyl ] - benzenesul fonamde - 0.99 (m 4 H) (83.41%
inhibition at 3.50 M 184 N1 o 1H NWR (300 MHz,

wdbkmsBRosidyo 8 ppm 388 60 N H S/ F 8.63 (s, 1 HCT/8B2®)7/004267
(br. s., 1 H, 7.77 0 7.849m 1 H, 81(dd J=8. 8,
5.2 Hz, NJ[(IR-1-(6-Cyclopropyl-I- 1 , 7.44 (s, 1

and 183 ‘52176 %gexg\{eg b% e%zﬁﬁféﬁ%lut%%% &henl_l"ac&]n%%sz §)}In4he51zeg bgl_l)the methods

descr1b§:cpyr|d|n2y|)ethy|] 4- 4.31 (m 2 H, 2.11 - 2.20
(m 1 H, fluorobenzenesulfonamde 1.27 - 1.37 (m 6

H, 0.87 - 0099 (m 4 H 185 N o _ 1H NWR (300 MHz,
Exa .d6) 6 ppm409 61 NHIt / N8.91 (br. s., 1 H),
s, 1 H, 7.82 (d, 2 H, 7.74 (d, 2 H, 7.31 (s,

4- ChlorbIW {141 -eueyh6-HyHitoxymethyl23 F--bénzbidazpl-2- H), 2. 09 -
2 4 m C Qlopropyl-l-ethyl 1H H), 1.60 (s, 6 H),
Llethy] + 3 |mdazo[450]pyr|d|n2yl) H) ,
0.90-0.97(m 4 H 1-nmet yl]
benzenesul f onani de (68,039 H hljlltlon at 3.50 .tM WO
2008/ 056150 PCT/ GB 50;4 N.98 Ex Conpound NMR M Z

INT 186 N Ny>~ o NMR ( ,_ DVBO-d6) 6 ppm
402 61 NHo F &91 Ybr. s., 1 8. (s, 1 H, 7.82

RATHEN I NI
ammo? B%hy]flb -1- eri(jll— H@Jbgﬂﬁhnélaz%kbé’ Ear%'k%l!i& (E}lalﬁgle(@ 1@ 5 Egmolé wég

i mdazo pyridin-2-yl)
evacuate(i) agd?b@qkrfﬂkx[l vHjh N1 (el héymhyétd\yl’l]HF @é)rmbhwswdd@damddhae

result%xﬁ]solgzggl IW%IQ !?gcl)l%ci ng(g élﬁxL'\ﬂ 011\% ohlmlc\)Ir'\l/I?n %H%?SO ml, 50 mmol) was

added drop wise. After 1.5 h at 0 °C, additional DIBAL (14 mL, 14 mmol) was added. The

resulting solution was allowed to stir at room temperature overnight. The reaction was
cautiously quenched with aqueous MeOH (until gas evolution ceased), and the layers of the
biphasic mixture were separated. The aqueous layer was extracted \;i;ith EtOAc (2 x), and the
combined organics were washed with H,O, brine, dried (MgSOy), filtered, and concentrated.
The crude material was purified by silica gel chromatography (gradient elution; R in 100%

EtOAc =0.27) to give a colorless to pale yellow solid (3.32 g, 68%).

Application of the above procedure to Example 76 yielded Example 78.

Example 69:
4-Chloro-N-{1-[6-(difluoromethyl)-1-ethyl-1H-benzimidazol-2-

vllethyllbenzenesulfonamide

Example 69 was prepared in two steps from Example 68:
Step 1: 4-Chloro-N-[1-(1-ethyl-6-formyl-1H-benzimidazol-2-yl)ethyl]benzene-

sulfonamide:
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F\ NNNSN3H 428 - 434 (m 1H 4.36 - 442 F
-0\11 NH"O(m 1H 472 (m 1 H 594 (m 1H F
W®2@/086r50 1 H) 6.93 (m 1 H 7.48 (m 1 PCT/GB2007/004267
(R-N(1-(1-Ethyl-6- H 7../mpo(-m 1 H 8.00 (m 1 H)

8.42 (trifluoronmethyl)-1H (m 1 H).

o SE AR S A TT 2L PA  oren

1H- bm&mglamrﬁy@cdhill}mﬂz%ﬁl}ﬁd)@nﬁae (Ex£ap10 16801 .1 850800 hdiolPAnd
hase chiral HPLC (chiral pak AD-H, 250x 21
act1veﬁcﬁ;‘ M@&)ﬂ (%%‘g anQg%%WM Acetgnel@@ 98 :gidﬁ% z@ﬁ]th@suspensmn

f
was agglﬂ'% cgséﬁ%ggrc%ﬁfﬂ?(teﬁigg}alngg 2 ?&ﬁg We@l& ang{l’hg %13&%&&5?3&%0& jltered
through Epadief dlatmmhcéom reartlEmd'mlheeﬁEﬁ cﬁhglwai; ﬂl@@hl}@]\@ﬁﬁhé@h@tﬁ acetone.

conb BB S -
301. bBI NMR’I@:D%Q wgt%plﬁ'l ap@H jas 38 %EG%Q”JF %’ sz"}ﬁ%a% #4€15 - 2.26

starting ‘a net
(m, 1dBsc3T (ed H))#.Sﬁmm)lﬁa 635, (ml,HeHphant |7C21r(ﬁ§ QIHt 7.6 (1S H) 7.73

i shed an | phase chiral HPLC (chiral pak
(mliggoﬁé%dxhﬁﬁgﬁ‘ﬁ? 5?{)5&%&33]05@ 10 i sopropanol as the
nodi fier. Exanples 173 anad 174 were generated by
enantio-resolution of their correspondi ng racemates
Step2fter carrying out their syntheses as outlined bel ow.
Exanples 179 -181 were generated by separation of
4-ChlokeiN-{1-f6-pdiflubrtan éthyd) UL éth i B Genginidhyold-ch in the

et jeh@chek®lBoRymia¥ super critical tlurd chromatography
net hano 2). Exanples 183 WO 2008/ 056150

PCT/ GB2007/ 004267 -99 and 4 were generated by
enanti oresol ution of tkei© (Akerfat es synt hesi zed by

the nethods descri )&_)Wt‘ﬁﬁ(e 8: 5
4-Chl oro- N-{1-[ 1-@#@5 (thdr,\p F) 1H benzi m daz

ol -2- yllethyl} b&fizenésul f onam O OCHS S.
A 50 mL round bottom flask was charged with 4—chloro-N—[1-(1-ethy1—6—formy1—1H—

benzimidazol-2-yl)ethyl]benzenesulfonamide (obtained from step 1, 232 mg, 0.59 mmol) and
CHCl; (4 mL). Freshly distilled DAST (180 uL, 1.36 mmol) was added, and the resulting
solution was heated at 60 °C overnight. On cooling, the reaction mixture was partitioned
between CH,Cl, and H,O. The aqueous layer was extracted with CH,Cl,, and the combined
organics were washed with brine, dried (MgSQ,), filtered and concentrated. The crude
material was purified by silica gel chromatography (gradient elution; R¢ in 50:50
hexanes:EtOAc = 0.26) to an orange-colored oil. Crystallization from CH,Cly/hexanes
afforded the product as a pale yellow solid (34 mg, 14%).

Example 70
2-(1-{[(4-Chlorophenyl)sulfonyl]amino}ethyl)-1-ethyl-1H-benzimidazole-6-carboxylic

acid
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~N [/ H O OHd A 250 nL roundbottom fl ask
containing crude ethyl 2-(1-{

WO ¢ebsobdior ophenyl ) sul fonyl J- PCT/GB2007/004267
am no} et hyl)-1-ethyl - 1H bengjjn dazol e- 6- car boxyl ate
(Exampl e 67 12.5 mmol ) was 10 evacuated and back

P (TIE WG AER AT AT AN

amm(gﬂ:thSdM %&&PﬁH%nkﬂnﬁ%le—é Qaﬂ‘%xyﬁ@ émlni)le"ﬁsl 7@%@1(?@4 mimol) and

w se’ After itional DIBA
dloxant(lomumals))lumg oﬁw@cﬂi (7Bh g, r1§§uhm|0l)gn éhmﬁlmh) deed and

menfQIES e Sk oo e stire St an e
with 1(11%{5‘ &i ﬁlazscgﬁégn%ﬂee ME&AREHded mqniﬁ@ro RYL! ﬁre&fpuﬁtlﬁ% a colorless

IC mXture were separ at ed aqueous ayer
solid mgwax tsoloddetsy suictibn Bit@tion (WRashgd wauhdh(h end doedimadio give the title

h h O« b d
compg{m?qaf& Che. 0. S Ao Tt L M. L0 sl o H S 3s @
i
1= 1) BT -9 ORI G Py s
(m, 2tH.>) 7pﬁ$ ényeH) 8\08gni, it d)(&B623an,d, HE 8249 (R0 Mppl i cati on of

t he above procedure to Exanple 76 yiel ded Exanpl e 78.
Exarrple 69: 4-Chl oro-N{

Prepa a[tﬁn(&'e&bﬁ%i&mtmﬂrbnﬂéx%}diﬂé 78:H benzi ni dazol - 2-

| } benzenesul f onam de 25 Exanpl e 69 was prepared
Examghest?(ﬂﬁ%we]p:g)repmd fesoarkxampb70 8y e general procedure outlined below.

e AR i SR 1 LA gt
aminS&h 12908/ 1056%%%1%2&93@3@6 36id (Exafp1e70, @CBmhmol) and

round bottom flask was charged with 4-chloro-N 1-[
PyBQR é}. &X/nmmlx hydsopxapyiatinylpmine (70 UL, 0.39 mmol) and CH2C12 (1.0 mL) were

d I t | f
R g A R R O
amin8 (~ 3 2q@ivias then A8@D 8L thEmiRturespsre aldwed toadiid at hﬁm temperatule
suspension was allowed to stir at room t enperat u

for 2 v dhetrpactippeweiedlilutadevith KeQ (10 whs 28¢, extrasind with %@12 (2x). The

combined organics were washed with brine, dried (MgSOs), filtered, and concentrated. The
crude amides were purified by reverse-phase HPLC (5-95% 0.1% TFA in MeCN/0.1% TFA
in H,O; Atlantis 19 x 100 column; 10 min run).

Application of this procedure to Example 76 yielded Example 77.

Preparation of examples 74 and 75:

Examples 74 and 75 were prepared by reductive amination of 4-Chloro-N-[1-(1-ethyl-6-
formyl-1H-benzimidazol-2-yl)ethyl]benzenesulfonamide (generated in step 1 of Example 69,
above) with the appropriate amine by the general method described below:

General procedure for reductive amination to prepare Examples 74 and 75:

A 25 mL round bottom flask was charged with 4-chloro-N-[1-(1-ethyl-6-formyl-1H-
benzimidazol-2-yl)ethyl]benzenesulfonamide (example 69, 1 equiv), the corresponding amine
(1.5 equiv), and THF (~ 4 mL per mmol aldehyde). NaBH(OAc); (2 equiv) was added, and
the reaction was allowed to stir at room temperature overnight. The reaction was partitioned

between EtOAc and H,O, and the aqueous layer was further extracted with EtOAc. The
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5 through a pad of diatonmaceous earth, and the filter
cake was thoroughly washed with acetone.

w@oosesiis@t i on of the filtrate afforded the tiPCEGB2007/004267
conmpound as a foam (1.18 g,lohao%. MZ = 391. "H NWR
(CDC13) 6 ppm1.46 (t, J=7.33 Hz, 3 H 1.66 (d, J=6.82

combg%ﬁ)o%cgl 4 eging w'ils}%dz\a?lt}ilﬁn e, ngﬂl(ﬁ%%@ %ten;d%d?’cﬁ%geél E&ed The
crudeﬁ)r(?&cts(mrebui'ﬂleﬂ b fevefe-phadd HPLE o &1V tHe ddsirdd cOBpdihds bs their

H). 10 Step 2: 4-Chloro-N-f
TFA salts6- (di f | uor onet hyl ) - 1- et hyl - 1H benzi mi dazol - 2-

yl | et hyl } benzenesul fonam de 15 0. 0 CH3 ~ S H-N ~ F
A 50 nL round bottom flask was charged with
roro-N-[1- (1 et hyl - 6-fornyl - 14

ex mrtﬁwilﬁlaa%mde (obtai ned

21y, 3 (4.
vllethpiltbenrenesuifonamide DAST (180 L, 1. 36 mol ) was added,
and the resulting 20 sol utlgg was_heated at 60 C
overni ght. On cooling, Ot he acv/on m xt ure was
partitioned betwee H20. e aqueous | ayer
was extracted with 12H angl ty éng‘m)ned or gani cs
wer e washed w t hCbri dried ( NgSH/ flltered and
concentrated. The crude mat eri al vvas purlfl ed by

A 256Gl 1o8nd@BbitdiA ﬂ@é@é&%ﬁﬁgn cmsr@dv ?Dj{l-%ﬂﬂfl—BQ?nethflthid) IH-
50: 50 hexanes: Et CAc = to an orange-col ored oi |

benzimydazokP iyl }@anzmwl@mdgx(ﬁmwsg%@%mgot fbehmolpwas treated
with %8%*1@? E) Frid so?ut%%l\gza(gvc\:/o?)l%ld It(()j 0 Q’é4anr5gthen 6){%116 (ZEiga g”W £ mmol of
ox1da[1()41n§:|1112@r WEBanYdd) Stef iRyt /% ﬁ@&\%&"ﬁb' \)/arilﬂ t%terfﬂn't&ﬁgé}@tﬂk After

I m dazol e-6-carboxylic acid 0 0 CH3
4 hours, e @w@n@%rm@t B0 0 m@z}amthe-mmmlrm@sexma_cted with
CHZC{I o@r@h qulr%gzg ﬁ)%g%a\w?% weilg w%se%d WlEhhbrlrEthrled? (1\(IgSé)) filtered, and
conceﬁitl’al&d} dhb ythbde lnﬁérﬁal hwad buhﬁédlby’f‘slﬁai adlehfontas Baphs @i‘:ﬁhent elution;

mpl e 67, ? and di oxane&lo L)

Ryin géﬁle%an@ﬁ’ﬁé%ma@-&)mgwm cojazless satid) 59 ma-o¢50)-6 rrL)

was added, and the m xture was heated to 50 C. After

5 h, the reaction was allowed to cool and was dil ut ed
Example 95:

4-chloro-N-[1-(1-ethyl-4-methoxy-1H-imidazo[4.5-c]pyridin-2-

yDethyvl]benzenesulfonamide

A solution of 4-chloro-N-[1-(4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-
yhethyl]benzenesulfonamide (Example 94, 20 mg) in MeOH (1 mL) was treated with 20
molar equivalents of sodium methoxide. The resulting solution was refluxed for 5 h. The

reaction mixture was concentrated to yield a viscous glue, which was purified on reverse
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5wth HO (20 nL). Concentrated HO was added (-3 nl)
dropwi se, precipitating a colorless solid that was

WO s@Basady by suction filtration, washed w th HQ/Ganw7/004267
dried in air to give the tifgde conpound (1 14 g,
69%. MZ = 407. 1H NMR 6 ppml 30 (t, J=7 Hz,

phasei{PélE’C Eo n}’wlf {EGhl .&'—Z[ah(? @ tgg)q( l’,lﬁg].f{ 5_%2054 Ebg]P}’(ﬁ]l
yl)ethbfb]b&lzzﬁes(ﬂfbnalmﬂ& 8.08 (m 1 |'|) 8.62 (m 1 H 12.79 (s,
1 H). 10 Preparation of exanples 71-73 from exanpl e
70: Exanples 71-73 were prepared from Exanple 70 by
the general procedure outlined below. A test tube
equi pped with a stir bar was charged with 2-(1-{

Exaniplel96:h! or ophenyl ) sul fonyl | -

am noet hylgh l-ethyl -1 Hbenzi nm dazol e- 6-car boxyl ic acid
4-chl eflnyl-y(txi momet 1 ulfonamide

Di i sopropyl et hyl am ne (7Q3|L 0.39 mmol) and CH2C12

(1.0 nm) were added, the solutions were all owed
to stir at room tenper e for 30 mn. The desired
amne (- 2 equiv) was added, and the m xtures

were allowed to stlroagroom enperature for 2 h. The
reacti ons were dil ut ﬁPt (10Fm_) and extracted
wth CH2C12 (2 x). T ﬁM ani cs were washed
with brine, dried (I\/gS ), |I erigdf and concentr at ed.
The 20 crude am des were p |f| ed by rever se- phase
HPLC (5-95%0.1% TFA in MeCN 0. 1% TFA in H2Q
Atlantis 19 x 100 colum; 10 mn run). Application of

el PLOGEEE L0 SRR S Mhahee BTl ol 7 sos
Step lxere pr epared by reductive am nation of

N[ 1-(1-et hyl - 6-
5'3m¥”<9r11’9? 3’ ‘Illﬂo’é%‘ti?ﬁ?lﬂ'élz‘éﬂrb%%)dét hyl ] benzenesul f onani de

(generated in step 1 of le 69, above) with the
appropriate am ne by the gen gl nmethod descri bed
bel ow. General procedure N reductive amnation to

prepare Exanples 74 and 'IQS QHA 25 nmL round bottom
flask was charged with
4 chl oro- I\I-[l-(l-ethyl-6-fle{nyl-ll—l-

Toa ntlzol_{ln(g azlfr%no-z%—%\lgzng%h %&gen X esgkm a\xr/nzts?_a%géigam% ortho-formate
and hafted toHef(x t& ﬂiLTB e &mi’éd @h@%ﬁ%hdd@éﬁ&h&l%@ﬁ&(éﬁ %nL 2M in

equi v) was added, and the reaction was al
THF)sThfr SQutiewaY staredavatnighi. Apercipitt formpeé amdewax ccdh:ctwdst,o yield the

et e e RSBl pr i ol oo R RS G 1T8 Sz 154,

2008/ 056150 PCT/ GB2007/ 004267 -102 conbi ned organi cs
were washed with brine, dried (MJSO4), filtered, and
Step @oncentrated. The crude products were purified by

9-cthf Y AR IEES: alg;mov.ﬁaug,gu?%%nreed conpounds  as
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added ethyl trifluoroacetate (15.44 mL) followed by sodium ethoxide. The reaction mixture

was heated to reflux for 24 hours. The crude mixture was dilute with a saturated aqueous
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4-Chloro-N-{1-f
1- et hyl - 6- (et hyl sul fonyl ) - 1H benzi m dazol - 2-

wq kdosibsibd benzenesul fonanmide 0. 0 CH3 S, H - BCT/GB2007/404267
A 250 nL round bottom fl askjggant ai ni ng 4-chl oro- N-{
1-[1-ethyl -6- (et hyl t hio)-1H 10

benlmdazo | fQnam de Exa | e
sonig§0f wR R nistidt s BEVFF B T ke R )
concem@te&@h&hgsamu\e@ﬁy Go@k eexttseepdMIZ 23nd then Oxone (2. 25

g, 7.32 mmol of oxidant) and H20O were added. The

m xture was allowed to warmto roomtenperature. After
Stepf' hours, the reaction was diluted with HO (40 nL) and

‘he m xture was extracted with CH2C12 (2 x). The
6-chlex®®etlgd-2qtganocdin By - 9BpakidewW t h brine, dried

(MgSHM), filtered, and 15,concentrated. The crude

mat eri al was puri fied by silica gel chronatography

(gradient elution; Rf j N75 hexanes: Et OAc = 0. 29)

to give a col orl ess sol4 d\ 45)9\ , 649 . Exanple 95:

4-chl oro-N-[ 1- (1- et hyl - 4nTre o>§y\-F1H-i m dazo[ 4, 5-cl pyri

di n-2- 20 yl)ethyll benze%esul fonamide C 0/0 0=S N

NNHITN\V N2 A solution of
A soldticahdfay- mnNoE]lemzjlr}-d:HLiﬁﬁdnzb}eeét hgﬁbekdlhlida‘(aj@zm{ﬁa&l}cz pyini ROCl;

yl) nzenes nam de ( npl e 94, )
(10 mﬁﬁ %éﬁﬂtﬁ t%@%ﬁ@ ‘%VFE’ég kﬁ IEeHCt%‘ mw&ﬂra a8 aawatr%tﬁn? gnder
I @) -
vacuil gRORATER h&e‘:hé&“%(’%%é’é‘% e aoR2
(trifluoumueethyl)-Bfephring agiasodd.aVi4 2%bus gl ue, whi ch was

purified on reverse WD 2008/ 056150 PCT/ GB2007/ 004267

-103 phase HPLC to yield
Step 4- chl oro- N-[ 1- (1- et hyl - 4- net hoxy-| Hi m dazo[ 4, 5-c] pyri

di n- 2- él ) et hyl ] benzenesul f onam de. 5 Exanpl e 96:

1-[6-chlerior e (tmflgommgthybﬂ@f purindoydethangne - OH- puri n- 8-

yl I et hyl } benzenesul f onami deg

o

A solution of 6-chloro-9-ethyl—Z—(trlﬂuoromethyl)-9H—pur1ne (200 mg) in THF was added
LDA 90.7 mL, 1.8 M) at "78 °C and stirred for 35 min before N-methoxy-N-methylacetamide
(252.8 ul) was added. After stirring for 0.5 h, the reaction was quenched with water and
extracted with EtOAc. The organic layers were concentrated. The mixture was purified using
silica chromatography to yield 1-[6-chloro-9-ethyl-2-(trifluoromethyl)-9H-purin-8-
yllethanone. M/z 292.

Step 5:
1-[9-ethyl-2-(trifluoromethyl)-9H-purin-8-yl]ethanol

N—" N ¢
N ¢
NT N F
HO K F

To a solution of 1-[6-chloro-9-ethyl-2-(trifluoromethyl)-9H-purin-8-yljethanone (50 mg) in
EtOAc (1 mL) was added triethyl amine followed by palladium on carbon (50 mg). The
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Cl NO N~NF HN'C NNFF Exanple 96 was
prepared from comercially avail abl e

WQ2@Ri0Mas®- cyanoacetam de in 7 steps: 10 St epPdT/GB2007/004267
5-am no-1-ethyl - 1H i m dazol g#s- carboxam de H2ZN N O N
NH2 To a sol ution of 2-am no-2-cyanoacetamn de (10g) in

e SRS 0oy 02 i 6
througt :lnyshcaﬁﬁ ]Dﬁtc(rﬁ)zﬂceﬂﬂls eadfl and cdicehtided td hRIE D[V LGN 2WBFuoromethyl)-
stirred overnig ApreC|p|tateforrred and was
9H‘P‘€H} B@%%WU“Q%MW%@ desired product,
5-am no-1-ethyl -1 Himdazol e-4- carboxani de as a solid
(1lg). MZ 154. Step 2:
Step 8- et hyl -2-(trifluoromethyl)-1, 9-di hydro- 6H puri n- 6-one
: NH C F N 2 asolutlono
ret-bigtyd{U#:hlargp Ten ) IEon oS cith o 2o B B R iy 81
t amatdl) was added ethyl trifluoroacetate (15.44
yl]elﬁrli_ flc()I I%vved by sodi um et hoxi de. The reaction m xture
was heated to reflux for 24 hours. The crude m xture
was dilute with a saturatedsyaqueous WO 2008/ 056150
PCT/ GB2007/ 004267 -104 sol/juti on of ammoni a chl oride
and extracted with Et OAc/ T™Re organic | ayers were

concentrated and used di ly in the next step. MZ
232. Step 3: 5

6-chl oro-9-et hyl - 2; (t%_f\lslmr,q )-QH-purine d N
'"CF

/)\C’
7/<NK N

To a solution of 1-[9-ethy1-2-(triﬂuoromethyl)—9H—purin—8-yl]ethanol (30 mg) in THF (1 mL)
was added triphenyl phosphine, fers-butyl [(4-chlorophenyl)sulfonyl]carbamate ( 100 mg) and
diisopropylazodicarboxylate (70 ul). The reaction was stirred for overnight. The reaction
mixture was concentrated and purified using silica column to yield tert-butyl [(4-
chlorophenyl)sulfonyl}{ 1-[9-ethyl-2-(trifluoromethyl)-9 H-purin-8-yllethyl }carbamate. M/Z
533.

Step 7:

4-chloro-N-{1-[9-ethyl-2-(trifluoromethyl)-9H-purin-8-yl]ethyl }benzenesulfonamide
Cl

O\S\O = N F
HN7/< \ N/)\C:
/

A solution of zert-butyl [(4-chlorophenyl)sulfonyl]{ 1-[9-ethyl-2-(trifluoromethyl)-9H-purin-
8-yllethyl}carbamate in MeOH was treated with HCI (4 mL, 4N-in dioxane). Thereaction

mixture was stirred for 48 h and was concentrated and purified on reverse phase HPLC to
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INNFF A solution of
5-am no-1| -ethyl - 1H i m dazol e- 4- car boxam de

w@ agpossorately 2 g) in POC13 (10 nli) was heap€dGB007/004267
reflux for overnight. The-d@@eti on m xture was
concentrated under vacuum and purified using silica

[ {
yield A%E}EIIQ#@]E g?o[ge t L ﬁ(téiﬁﬁ%ﬁp}?t@ﬂ T-Oh uglg%lt ig}}@tfﬁﬁ ﬂéz?lszgnesulf(t)%arr)mde

(20 mgy,
1-[6-chloro-9-ethyl-2-(trifluoronethyl)-9H purin-8-yl]
et hanone (O NNF TN NLP~-F OF 15 A sol ution of

Exam§fle§ 07 0980183 efod\drd2tdit wéib |dH€EtB$§€n@bﬁ'te)d’f%‘r’h miﬁidé%tﬁﬁﬂ% Material
in THE was added LDA 90 M at nd

(SMZ)sita)br, Rael Zﬁoantkzadneﬁpeg@v@?eanmh@ammnm mmyﬂcadlertaanﬂdée
Al
sutfonf 3 fonfish by e B e Gl bt ERAmbfE 97 Rt g amarss

were gEhéBﬁ@‘ad b}}hesm&gﬁ;mfcthé VRIS MRy spAC@HchINad chibifitography
m xture was Purl fied using silica_chromatography to
(MeOI;HCgpﬁ Example 104 was prepared similarly from 2e’ and the appropriate

commg%ﬁ'cia%ly%%?{b?e W&pg@&léﬁ}égéﬂ@ﬁé RABAY Y As kRS fof?

hanone
tempeﬂaﬂbe rﬂhdsrycharﬂm(thé hﬁd:ru%@ermst dt;sbr)beﬁll'lbemw bt e Vedieddpaodict was
To a solution
Separa&ed[fsona med%ea@te& Wm@ mefetiaf by, sﬁpmarﬁéfqawygrgphswrgeﬁereteyhe
d 4 hanone (50 ng) in EtQAc (1 nL) was added triethyl
esire #ﬁ)tr?e@t?ol | oned by pal |l adi um on carbon (50 ng). The WO
2008/ 056150 PCT/ GB2007/ 004267 -105 reaction m xture

Exam%%?pl aced under H2 (latm) for 5 h. The_ reacti on

re was filtered through a pad of Di at omaceous

4- hloeaw 1774 - @tsv-1- i1l 1R n\ﬂd%h 4,5- din-2-
¢ 9t(et ?}dl(% -(trifl J@?j—orm{ hyl) 6t #]Bﬂf'u lnn 8-yl ] et hanol

yl)ethy nzg;nesumbzamime 5 Step 6:

tert-butyl[(4-chlorop enyl sulfonyl] {
1-[9-et hyl - 2- (trlfIU?r purln 8-
yI]ethyI}carbanate

Ci

Step 1:
(2R)-N-(6-chloro-4-ethylamino-pyridin-3-yl)-2-[(4-chlorophenyl) sulfonylamino]

propanamide
. Y
o)
ct & /Il\l Ci

To anhydrous MeOH (20 mL) was added tert-butyl N-[(1R)-1-[(6-chloro-4-ethylamino-
pyridin-3-yl)carbamoyl]ethyl]carbamate (SM 2ab,1.3 g, 3.8 mmol), and HCl in dixoane (20
mL, 4 M solution) was added. The reaction was kept at 1t for-1h. Concentration removéd the
solvents. To the residue was added DCM (15 mL), and the mixture was cooled to —15 °C. p-
chlorobenzenesulfonyl chloride (0.8 g, 3.9 mmol) and Et3N (1.5 mL, 11.4 mmol) were added.
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G 0 00 SONNN QF O~~NN' F F 10 To a
solution of 1- [9-ethyl-

w@ eossa1sr onet hyl ) - OH purin-8-yl] ethanol (30 P@OEBRIV7004267
THE (1 nL) was added tri ph®hyl phosphi ne, tert-thyI
[ (4-chl orophenyl)sul fonyl]carbanmate ( 100 ng) and
The 1egi% O%O‘Q%qgor 0813) liskad ?)Dhl qﬁif?er(aa@nﬂéh)of whitg (1Eal),] extraviis with

Irre rnight. The reaction m xture was
DCM @Kceghhatdeﬁng ('Naffm fané doneeitiafion, fequodust with Collecipdep ¢ solid
u chl or ophenyl ) sul f onyl
(1.1 g,16W9y§ﬂ4)y|M}?(ﬂ6r| fl uoronet hyl ) - 9H pﬁr? nf 8-yl]lethyl }
carbamate. MZ 15 533. Step 7: 4-chloro-N{
1-[9-ethyl-2-(trifluoronethyl)-9H purin-8-yl]ethyl}ben
Step 2enesul fonamde CI N O ~N HNt 11 ~C ~-NNF F 20

f ter
ehtopor Itk Sentbfe-1 eI SALE SRR RS 00
yDeﬂ§HBEHﬂﬂ@hﬂﬂhﬁmﬁﬂé}iMBS treated with HO (4 nL, 4rl_in
I'oxane). T- he-reaction nixture was stirred for 48 h

and was concentrated and purified on reverse phase
HPLC to WD 2008/ 056150 PCT,(l GB2Q07/ 004267 -106 yield

4- chl or o- NV ” L

1-[9-ethyl-2-(trifl I) purin-8-yl]ethyl

} benzenesul f onani §é ggl es 97, y9]8 1)0/3 104
and 144 were dlrectly genera d fr ide Starting
Material 5 (SM2) 2ab, 2ac, 2e' a adr espectively,

and the appropriate connerC|aIIy avai\ abl e sul f onyl
chloride, by the net hod represent ed b& ow for Exanpl e

s @érqw%%muﬁa%ég S e S o SR o
ethyl&xﬁfn%@mﬂ{ FRRY ) ExEoRYIem &4 prasnanipal0ce, 0.72

from and the appropriate commerci al I‘y
mmoB)yaid aboH (5 unhlt)cmgel addndl.oThefaeixarepes hagted using:d BiFTaye at 150 °C

carried out,at ro t
oo e ST ASOLTREP S 5080 AP one
(15 nf®3 treated with sat. NaHCO3 and extracted with EtOAc (2 X 10 mL). Silica gel

chromatography purification afforded the title compound as a white solid (0.16 g, 55% yield).

Examples 141,149 and 152 were generated from appropriate examples as indicated in Table 1
in a manner analogous to that described below for Ex.106. All of these compounds may also
be generated by direct sulfonamidation using SC10 V&;ith the appropriate intermediates as
indicated in Table 1 by a standard sulfonamidation procedure described above for Ex. 1. Ex

178 was prepared from Ex. 177 using the method described below.

Example 106:-
(R)-5-(N-(1-(1-Ethyl-6-(triﬂuoromethyl)-1H-benzo[d]imidazol-2-

ylethyl)sulfamoyl)picolinamide:

0.0 %

0
N
el i
H,N N” N F
F
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separated fromthe unreacted starting material by
col umm chromat ography to generate the desired

w@e@dosd1so Exanpl e 97: 15 PCT/GB2007/004267
4-chloro-N[(1R)-1-(6-chl armg--ethyl -1 Him dazo[ 4, 5-c]
pyridin-2- yl)ethyl]benzenesul fonamde: N 1 C N N 0O

A test type Efibhcti iffs sir pag ias chareed with (Ry6:eyang N (oIt

(tr1ﬂubﬁﬁﬂaﬂy1b)1}18bﬁnfz@[’dﬂl|rrﬁﬂazlw]2 1}&1@@%21518111@% ~Shlfoambde\(ER 18532 mg,
N O )acl J To anhydrous OH (20 nL) was added’

0.19 rpg}olg) Pdcppcenirpied Rylfyriq :{cgd chmdp.oThe gqshlyxpg mlﬁ@ue was allowed to stir

O T

and thealestliioniniwae vadedted fnieh Ke@OLi uaiil WRInikapt wat badic. The mixture
for-1h. Concentration renoved the solvents. To the

was exgsitelliwithes3 Al €8k)DiEM tha Sombined arghnidtmacts twete washed with brine,
cooled to -15 C. p- chlorobenzenesul fonyl chloride

dried (Wg80g), fBtetedonmd JorematrfEe BN o doldrlest solidl. Bhismmab Jiriedmevacuo to
added. WD 2008/ 056150 PCT/ GB2007/ 004267 -107 The

give Tlemgt(9¥h) olanalysicaiyipwp material. for 1 h. After addition
of water (10 nmL), extraction with DCM (2 X 15 nl),
drying (Na2SO™4), and concentration, the product was

The sg{fbﬁﬁ chr@daslite SRl Tale € defe Wed @g@rﬁéhﬁé Eamp¥tL1 obldd 198-110.
on 7

_me_leﬂlbro N-[(1R)-1-(6-chloro-1-ethyl -1 Him dazo[ 4, 5-c]

X e N TR R e, .

yDetlsi)benzéi@siiiésnangide pl aced (2R) - N-(6-chl or o- 4-
So SHy

N

H,N FF

A 250 mL roundbottom flask containing (R)-N-(1-(1-ethyl-6-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethyl)-4-nitrobenzenesulfonamide (Ex. 110, 1.25 g, 2.83 mmol) was
charged with tin(II) chloride dihydrate (2.72 g, 12.05 mmol) and EtOAc (15 mL). The
resulting mixture was heated using a 80 °C oil bath. After 1 hour at reflux, the reaction was

allowed to cool to room temperature and was diluted with HyO (25 mL). Saturated N aHCO3

was added, causing gas evolution and precipitation of a solid material. The resulting mixture
was suction-filtered through a pad of diatomaceous earth, and the reaction flask and filter cake

were thoroughly washed with EtOAc and HyO. The filtrate layers were separated, and the

aqueous layer was extracted with EtOAc. The combined organics were washed with brine,

dried (MgSQy), filtered, and concentrated to a viscous oil. The product was precipitated from

CH,Cly/hexanes to give 973 mg (84 %) of colorless to pale yellow solid.
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et hyl am no- pyri di n-3-yl)-2-[ (4-chl orophenyl)

sul fonyl am no] propanam de (0.3 g, 0.72 nmol), and
wae@stog@snl) was added. The reaction was heat eBECTEBRY7004267

m crowave at 150 C for 0.5 H”"Concentration renoved

AcOH, and the resulting residue was dissolved in EtOAc
E_m_w, treated with sat. NaHCO3 and extracted with

e WM T

hydsaxlmyipyﬂdikﬁ Bsulbhtfaide! d) . Exan'pl es 141,149 and 152
re gener ated from appropri ate exanpl es as indicated

HN be 1 in a manner anal ogous to that described
“N n106. Al of these conpounds may also be
H ra eUd% i ect sul fonam dation using SC 10 with
internmedi ates as 20 indicated in Table
1 by a st ndard sul f onam dati on procedure descri bed
above for Ex. 1/¥Ex 178 was prepared from Ex. 177

usi ng the net hod descri bed bel ow. Exanpl e 106: _
(R) 5- (N-(l (1- Ethyl -6- (trifluoromethyl)-lH-benzo[d]lm

UndFr eHu%ogen pyge %\])S'é_gl]%/:*ﬂ)o 1L_If @giy p;q%g[glﬁlg%rgm%?hyDOlH_O o
benZB{i AN T ﬁ%ﬂﬁipyrrd%% Bt o%% idas ﬁﬁw %’Prfg 9’6@'61 Fhat) was

stir bar was charged 6- cyano-
adde(itt@ ﬁfhan@r(éﬁmlﬁyn )aﬁi)rmb értmol[t tuindi tehétpaled Ziayk, oo Viginy msnspbnsmn In

a smgféﬁacogtﬁ ﬁ”hf 8rdq meiﬁpr(a{a (Oég)?g 5%02@} mo?%?p@%a%s,a%@gd Upon heating

to refiiix e @olimsallahsls@%d ARerSI0 thin @teflB0 fﬁrBﬁffg? RYIR. and spge solids
overni ght. The reaction mixture was pour nto to -

formggl. Afigrsamgther & &, LE/MSdndinaied sosg stiantigg miaterial eenmlﬂed and another 0.1
tre basi.c.

mL ﬁr%{ g&fljl?‘égfl})%g vde%wgﬂ;eéi? ggﬂelr re%‘lﬁg X %rei %gat%e IFAGLOR énlxture was

coolabarisi the soloeg aviis cematddanider wat€AMRERER thg&q&! 4 86lid. The solid was

partif e hebuEhngiRYl et and piaser st S&”&é%iéméﬁy% wes waghed twice
with %térg@le/ﬁ offe WIRL¥hiaga sjo)i P{P&ﬁ({ﬂ%{ %rft)e? ldr overz\/lg%OAr, the solvent

fonyl chlorides I1Ist e uscjea
@maﬁeahﬁd&xedﬂék@ emﬁ 4@1?114& { te sqlig, 041
e (R)-4- A no- N P e o e fesireF R heﬂ Mhite sl g
88%)d] i m dazol - 2- yl)et hyI)benzenesuI fonam de 9 [ 4 3 O

\\ S\HF

Example 133 :
(R)-N-(l-(1-ethyl-6-(trifluoromethyl)-1H-benz0[d]imidazol-2-yl)ethyl)-6-
ethynylpyridine-3-sulfonamide

@ SO

All the solid reactants namely, (R)-6-chloro-N -(1-(1-ethyl-6-(trifluoromethyl)-1H-

benzo[d]imidazol-2-yl)ethyl)pyridine-3-sulfonamide (Ex. 35,200 mg, 0.46 mmols), were
charged in a reaction vessel under nitrogen. To this reaction mixture, DMF (0.5 mL) and
triethylamine (0.322 mL) were added following which trimethylsilylacetylene (0.30 mL) was
added. The resultant mixture was heated at 60 °C for 3h at which point all the starting
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\%NF HZN F 15 A 250 nL roundbottom fl ask
containing (R -N-(1-(1-ethyl-6-(trifluoronethyl)-1H
whenwsopdbd m dazol - 2-yl ) et hyl ) - 4-ni t r obenzenesuP¢DOBRRI0AS04267
(Ex. 110, 1.25 g, 2.83 mmel)0was charged with tin(ll)
chl oride dihydrate (2.72 g, 12.05 mmol) and Et QAc (15
; t
matengﬁ-l?ad b-EQﬁ cox{sﬁﬁfép. Tﬂg gél%ﬁgr#ﬁl%(t %J&%E%ﬁrtgz%c?ﬂg 1 %gat&e and
tetrabtayllammm]lllum flooritle ¢lomE o btivh ih difidrvedsuddedand] tha sestithnttogictture was

W th H2O (25 Sat ur at 20 was add
stited i PR WGP B (e BITE 260 SR GRS EQ f egrove THF

and th&?ﬁlﬁ)ﬁé&éd to-EBﬁlrﬁrﬁéﬁbﬁlhtr(‘)gr ?hﬂf LYhHE a PRBert ld)? Ein gf‘adce'tzlté S8 PEExanes
hrough a pad of diatormaceous earth, and e reaction

(20%lf0|1é)§l%)amisdat¢ th@rdesmﬂdaorom&ftmgr%@%by washed Wi th

Et OAc and H2O. The filtrate | ayers were separated, and

the aqueous |ayer was extracted with Et OAc. The
ExampR2oned organi cs were washed with brine, dried
_%W@'S(M) filtered, and concentrated to a viscous oil.

The product was pF cipitated from 25 CH2C12/ hexanes to

give 973 ng (84 % /o \co orEess to pale yellow solid.

WD 2008/ 056150 i vy ,{’ 4267 - Exanple 128

R-S-chl oro-N-(1-(1-ethy IOG* romet hyl ) - 1H benzo[

d] i m dazol - 2-yl ) et hyl) - 6-

hydr azi nyl pyri di ne- 3-sul f onamm de ci |;—IZNN oo N HN

I[THN NF F F 5 Under a nitrogenF rge,

R-5, 6-di chloro-N-(1-(1-ethyl-6-(trifluoronethyl)-1H
R-5-cliiera-nl- d]-(lﬂétﬂngGJ(trﬁldGrbﬁieﬂWl)-lJHfbéﬂzﬁﬁﬂﬁniﬂﬁkélﬂﬁ?Uétﬂ?l)fxyridine-?:-

(Ex. 48, 0.472 g, 0.00101 nol) was ded to ethano
sulfonapder ) in a 50 nL 3-neck round-bottoned flask,

Underl%rng ”ﬁ-%y}g (?ﬁ':@b(‘i’[%é}?}l-%-(t%ﬂg@%Eﬁ#gqglﬁgﬁlmrmymidazol-%

yl)ethﬁbi-ﬂé@drdﬂh@ﬂpﬁﬁhﬁd—h@uli&aﬁﬁdé @A ug, L3 |mg) 0. %nﬂlhdl) was dissolved
| ved. After 90 min at reflux, turbidity wa
in acolfRAR(O B A mlof PA bt oBHOMAL Faik, BRTGHIPE T sution with the

additidrMNPatk: 'Iﬁﬁ} %e%&gﬁggﬁﬁ %d?%ir Rt %@he’fﬁ%ﬁb '3%\9%1@?9 of

anot her ate was ad
copper(H) Islllfatmgemmyquz ((1241& mg,lﬂal@femntalbdlssmiwduné whswater was added

dropwgs?aglgcgg 'aaggqi 1%? gﬁmi%ale %gteg ﬁﬁa a&d gﬁ\é’z&?ags &S%F% ;ﬁedso‘iutmn was refluxed

another 75 min. The solution was cooled, and solvent removed in vacuo. The residue was

partitioned between ethyl acetate and dilute (1 part:4 parts water) ammonium hydroxide
solution . The organic layer was washed with diluted ammonium hydroxide solution, then a
50:50 (water:saturated EDTA) solution. The organic layer was then washed with saturated

sodium chloride solution, and dried over MgSOy,. Removal of solvent under reduced pressure

provided a brownish semi-solid. Trituration of the semi-solid with methylene chloride
provided 0.15 g of an off-white solid by filtration. The filtrate was concentrated under reduce
pressure and chromatographed by medium pressure chromatography (ethanol in
dichloromethane; 5% conc. ammonium hydroxide in ethanol) to obtain another 0.020 g of
material, 0.017 g combined total. (52%) constituting a mixture of R and S enantiomers in 9:1

ratio which was further resolved by chiral HPLC.
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partitioned between ethyl acetate and water, filtered
and the organic | ayer was washed twice 15 with water,

WO b@s/osqise Wit h saturated sodi um chl oride. AftBCT/dBRIOIG04267
over MgSO4, the solvent was*‘r'enoved under reduced
pressure to provide the desired product as a white

Exa R?uﬂl-o Cl) 211 gth(|88<(’5/o. E?(%alrrpl e 133: 20 o
N- 1-gbpﬂql%rqrébu%wﬁeéhyléﬁki-hw%ﬁ]ﬁ’%ﬁ%‘@-’gﬂﬁ%ﬁ%"5S] N

(morﬁgﬁgréﬂethyl%&qzeﬁulﬂonﬁnﬁdf Al'l the solid reactants

(R -6-chloro-N-(1-(1-ethyl -6-(tpN romet hyl ) - 1H
benzo[d]lmdazoI@ 1) ﬁ\%_@ rNgli - sul f onami de
(Ex. 35, 200 ny, ©O-Mg $) H \qure 25\¢harged in a
reacti on vessel under nftrogen. To this reaction

mxture, | M- (0.5 nL) and trietnylanmne (0.322 ni)
were added follow ng which trinethylsilylacetyl ene

The HyRir@@idHde WRST irdcldRdiatel® . 2%E40.60101 mot) waesuwspended it FHE (30
at 60 C for 3h at which point all the st ig V\@
1) 2UDS/C6S6156- FERTEEABD W S ONSBPropy ety HAREV-3P% Fikd C9aA moD

T
(0.272re, D610 Wasl)adshatlssahedtinEHFS uhltpatd adided dropwiskeso the mixture. The

stirred at rg t f 30 m .
et o s STV PRE EhY TS Shog olp B St fyroom tomperare

and sZi?%%lFiﬁ&tﬁgr 3PP THIR L SREQIR KT h SRR ¥odled Nics abdtask et afd

acetate and hexanes 5 (20%to 100% to isolate
morphoinel €5328dLpd 666t mEb5vargddaBin3vsinglEraniph el exgagongnixture was

N, O Nil-DFE FFE . . .
then it OP GHIRCRELe (PO R 0 PP BF B ARy MY i
temp%%]ddt\gﬂre,dgé geil,aict’r%%% g%i}ﬁh%i@ﬁéﬂﬁﬁéd@r 8- ThOrsultihgRraspedsion was cooled,

and RIBent apramaved Lndar redwaed peeseurei Fhasstiduetay Pytitippaddichypen ethyl
aceta% Iann& gvgt%gl"f h2e_organic was washed twice with water, and once with saturated sodium

chloride solution. After drying over MgSOy, solvent was removed under reduced pressure.

The resulting oil was purified by flash chromatography (ethanol/dichloromethane; 5% conc.
NH40H in the ethanol) to yield the desired product. Solvent was removed under reduced
pressure to obtain the desired product as a white solid, 0.17 g (32% theory). This material was

determined to be about 90% R-enantiomer.

Example 134 :
3-(Aminomethyl)-N-{(1R)-1-[1-ethyl-6-(trifluoromethyl)-1H -benzimidazol-2-yl]ethyl}-4-

fluorobenzenesulfonamide

A 25 ml round bottom flask was charged with 3-cyano-N-{(1R)-1-[1-ethyl-6-
(triﬂuommethyl)-1H-benzimidazol-2-yl]ethyl}-4-fluor0benzenesulfonamide (Ex.27,37.4
mg, 0.08 mmol) and THF (2 mL). The solution was cooled to 0°C and LAH (0.160mL,
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yl)ethyl)-6-hydrazi nyl pyridi ne-3-sul fonam de (Ex. 128,
0.347 ng, 0.75 mmol) was dissolved in acetic acid (9
workgosioms180 50 nmL 3- neck round-bottomed flask, rPORGBRVG/004267
in solution with the additi»n of water (3 nL). The
sol ution was heated to reflux, whereupon a sol ution of
052 pFARARNL b3 bR BLYAL B oyl g v

for Shrarcaadi EiOkc (fSlIIﬂlf)GJl’GI‘e Addedrintonie seddiidn mﬁb(tmsarld@ﬁnécem 10m1ns
the solution was refluxed another 75 mn.

The aqgepustihase Wiassedpsied &V ithafiPAGSvahix 2r>éﬁ6@w0pnblmsan1¢a@ses
I
were R R S D R Bl AC S gt and the
resultisgialidi voas. pufiffied dy gemi-grep HYEC tovefordvhs Hesitedvpriobiuod (11 5ned30%).
anmoni um hydr oxi de sol ution, then a 20 50:50 (water:
saturated EDTA) solution. The organic |ayer was then
Exam sbsd mﬁth saturated sodium chloride solution, and
SO4. Renoval of sol vent under reduced
(R)-N-@l-éwmmél ’6- -fridinogerethybr Bilrhesrolddimidazgali2ayDethyhpyrimidine-S-
e sem-solid with nethylene chloride provided
suﬂbngﬁw%@ of an off-white solid by filtration. The
flltrate was concentqgt%pcugd reduce pressure and
chr omat ographed b dgu q\?rs/ure chr omat ogr aphy
(ethanol in 25 di ﬁlnj?/ rﬂa% €y—5% gonc. ammoni um
hydr oxi de in ethangl¥ to obNa@i;§ﬂeéher 0.020 g of
material, 0.017 g conbi ned tot (92% constituting a
xture of R and S enantioners in 9: rati o whi ch was
Ex. 13 msrpéqpafeééaﬁweatesﬁrem ipiermpippie 9 aﬁéﬂ%@\@%/ 056150 - 111
SmplPCT/GBZOO7/OO4267 - Exanpl e 130:
N-(1-(1-ethyl-6-(trifluoronethyl)-1H benzo[d]i m dazol -
(R)-N#11 Ethyiyﬂ ytrmuo(rnmeﬂtytb] 1Hdwaroigljintidamd2epithpdni de N
th lé N El eé IF he hydrochl ori de salt of
(ethylthio)pyrimifine:S-snlfonasyge y, 0.00101 inol) was suspended
in THE (30 nL) and cooled in ice-acetone bath.
N, N- Di i sopropyl et hyl am ne O928 o, 0.00303 not) was
added to the suspension I#fga single portion.

4- (Brononet hyl ) benzg
0.00101 not) was.di dlsoL edH % and added
dropwi se to th(ﬁ&(t uNe. The 10 m xture was

stirre mn_int e- acet one bath,
A 50 mloéqﬁnf@&&emafwkévasg erggi? wihdatermedinie 9:%5%3 %@mol) and to

C t
i YSTEIE 0O QO B0 S B S S0

round Sbt'ﬂé}h €laROWhi Qg éﬁrkﬁltl'i @%ﬁidr@ﬁ&rﬂﬂiﬂé@sdﬁﬁﬁlyl &Hi&ndé(tz'l‘? 'ir?gd 1.02
for 30 min whi Ie cooling in'the ice-acetone

mmol)Afnd&rHy(@ln (3 mgx end o suspension was cooled to 0 °C. The solutlon of

(0.272 g,

intermediate 9 with CHyCl, and triethyl amine was added dropwise, followed by an
additional 2x1 mL. CH,Cl, to rinse in the remaining reagent. The mixture was allowed to stir

at 0°C. After 1 hour, ethanethiol (200 pL, 2.70 mmol) was added, followed by additional
triethylamine (200 plL, 6.10 mmol total). After 3 hours, an additional 200 pL of ethanethiol
(5.40 mmol total) was added, and the reaction was allowed to stir overnight. The mixture was

partitioned between CHyCl, and HyO, and the aqueous layer was extracted with CHyCl,.
The combined organics were washed with brine, dried (MgSOy), filtered, and concentrated.

The crude foam was purified by silica gel chromatography (gradient elution; R¢ in 50:50
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tenperature, the reaction m xture was refluxed for 6.

The resul ti ng suspensi on was cool ed, 15 and sol vent
wormsosimyed under reduced pressure. The resi dRET/GB007/004267

partitioned between ethyl . ggetate and water. The

organi ¢ was washed twice with water, and once with

rexaFEAL 5, 000 e L8 TR Ao B St 2o m
24%)Thg NMRUUOO MHADMBBSDOLS b 185 had 3y, f—h@%f}w hr@ﬁptz@ar FPM0 Hz, 3
01 z&ft hanol / di chl or onet hane; 5% conc.

(dadren)- §2 Ha. §/Hé|2@81t+1?e9]d@s,|9fﬂbi4ﬁﬁcﬁmuaﬂi) 43&1 @int H)/\héél (m, 1 H)

757 G N R O GRS e,

This material was determ ned to be about 90%
R-enanti oner. Exanple 134:
Step 2t ( Ani nomet hyl ) - N-{(1R) - 1-[ 1- et hyl - 6- (tri f 1 uor onet hyl)

R)-N-ALTOEA B AdFbedmethl 1 B bhasgatiggzolp yethybpypimiding-5-

sulfodrandid25 M round bottom fl ask was charged with
3-cyano-N-{(1R)-1-[1-ethyl - 6-
(trifluoromethyl)- 1I—|-(9er(zi@||ﬂﬁ ol -2-yl]ethyl}-4-fluoro
benzenesul f onam d 7/\? 4 ng, 0.08 mol) and
THE (2 nmL). The s ut| onvaas cooted tR) 0C and LAH

(0.160n, WO 2008 150 PCT) 267 -112

0. 32mm|) was added. The sol ution’ turmed red, was
0.ro mtenperat d.stjrr for 5hr. lce
50 B b S SRt RN b S L

benzo@du@lmfdtawrzeﬁ)étﬁyléﬁzo(@u@ﬁhm%gﬁﬁnﬂ%ﬁﬁé{ﬁfc?laﬁﬁe ngg@ﬁ 1,79 mg, 0.17

extracted wWth the co
mmoly wgatreded Watb@sslumeoéRms Mem%ﬁ i EtQH. (~5’ d.)o r’[@;a nésolting

t ed d
e YL b Sy Ao U5 SO et
sulﬁdb @o ﬂl%fdeﬁlﬂedtlﬁ&eéiﬁﬁﬂ Weigh rusixidrd wad H%w&pf@cool EOR @itered

througth) shori(lug of dietpymacgoystanrthi The Sles and flter proewad(ed ith MaOH
and th%(@ﬁnﬁ rﬁd)fg{rgﬁég WY éd%gitﬁ?edﬁo a 38115 9&?&@6‘1 %’h?s Wa%'_l?ﬁnfled by sﬂca gel

chromatography (gradient elution; R¢ in 20:80 hexanes:EtOAc = 0.18) to give a colorless oil

that was lyophlized from a CH3CN/H,O solution to give a colorless solid (12 mg, 17%).

Example 135 may also be prepared by the following two-step procedure:
Step 1:
(R)-2-Chloro-N-(1-(1-ethyl-6-(trifluoromethyl)-1H-benzo[d Jimidazol-2-
yDethyDpyrimidine-5-sulfonamide:

OOCH

S W{M

A 100 mL roundbottom flask containing (R)-tert-butyl 1-(1-ethyl-6-(trifluoromethyl)-1H-
benzo[d]imidazol-2-yl)ethylcarbamate (777 mg, 2.17 mmol) was treated with 4 N
HCl/dioxane (~8 mL). After stirring at room temperature for 1 hour, the volatiles were

evaporated under reduced pressure. The residue was dissolved in CH,Cl; (10 mL) and NEt3

(1.50 mL, 10.8 mmo}). The mixture was cooled to 0 °C, and 2-chloropyrimidine-5-sulfonyl
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Ex. 135 was prepared in two steps frominternediate 9
as follows: Stepl:
w@ Rjosmsq13e ( 1- Et hyl - 6- (trifl uoronet hyl) - 1H benze{TBooodao4267

zol -2-yl)ethyl)-2- (ethyl thj1g).
pyri m di ne-5-sul fonam de: 15 0. :0 CH3 N SAN N H~ F

ctor bRV LG LT S4B S LS5 EREARE A lion, e
resultﬁ@dﬁﬁt@é"ﬁ@é 3116\56&119) stidBeo bl gy | haul ARGERP ok wad p&fditioned
A seg{ar ate 50 nL round bottom fl ask was

betwe@ﬁ 2 #hd K0 cHiecgsesusi lavedivie eBtranied willy CHei§ilprand ghe
(217 ng, 1.02 20 m’ml% and CH2C12 (3 nL), and the
COHlbﬁl?%’é%@i%W%W@@él"@@ rinep dried @HESQy), Giltetsd, a57d concentrated.
intermediate 9 with CH2C12 and triethyl am ne
The cguigavaterial ias paritied by sy g@;ﬂhaqmata&raphy egﬁ@dle@@tm R¢ in 60:40

to rinse in the remaining reagent. The mixture
hexarx%s%téﬁp ERADS Efeiarcolagiespel that iy saliiied oatswaﬁl@g (P} mg).
M/z£499 L, 2.70 nmol) was added, followed by additional
trlethyl amne (200 L, 6.10 mml total). After 3 hours,
an additional 200 L of ethanethiol 25 (5.40 mmol
Step 2ot al ) was added, and the reaction was allowed to stir

RN ARG A QD5 P Iy 5

sulfoighidide?2. The conbi ned or gani cs were washed with brine,
dried (MgS04), filtered, and concentrated. The crude
foamwas purified by silica gel chromatography
(gradient elution; Rfgi rb5©l4350//\7‘l) 2008/ 056150
PCT/ GB2007/ 004267 :EtOAc = 0.31) to give

a colorless oil tHat\ ryHt alli on Btanding in vacuo

(99 mg, 24%. 'H (400 ) 6 ppm 1.15

(t, J=7.33 Hz, 3 H 1.29 (t, J=F20 Hz, 3 H 1.49 (d,

J=6.82 Hz, 3 % 2.81 - 2.91 &m 2 H 4.37 (m_ 2 H)
A 50 plgiupghottom flask was chagged wigh (Ry-25chlerpN-(1-(Hpthyl-64trffiporgmethyl)-
s g 220 e M T8RS, o
MgO £b12-18g)2.7 ©inimydl), pyd il 69edR HE-(92 o)l Thaflaskdweas vacudledChid MNckfilled
with I'-_I|2~ I(\Iusli:ng a filled balloon), and then MeOH (2 mL) was added. The resulting mixture

was allowed to stir at room temperature under 1 atm Hy. After 4 hours, the reaction was

suction-filtered through a pad of Celite, and the reaction flask and filter cake were washed
well with MeOH. The combined filtrates were concentrated, and the residue was purified by
silica gel chromatography (gradient elution; Ry in 20:80 hexanes:EtOAc = 0.18) to give a
colorless oil. The product was precipitated from CHyCly/hexanes to give a colorless solid
(67 mg, 38%).

Example 158:
(R)-5-(N-(1-(1-Ethyl-6-(trifluoromethyl)-1H-benzo[dJimidazol-2-yl)ethyDsulfamoyl)-1-
methyl-1H-pyrrole-2-carboxamide

Stepl:

(R)-5-(N-(1-(1-Ethyl-6-(trifluoromethyl)-1H-benzo[ d]imidazol-2-yl)ethyl)sulfamoyl)-1-
methyl-1H-pyrrole-2-carboxylic acid:
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NF NF 10 A 50 nL round bottom flask contai ni ng
(R-N(1-(1-ethyl-6-(trifluoromethyl)-1H

whewsobdbé m dazol - 2-yl ) et hyl ) - 2- (et hyl t hi 0) pyrP@T/dBa@7504267
-sul fonam de (step 1, 79 a#1590.17 mmol) was treated
with a slurry of Raney NI (excess) in EtOH (--5 nL).
The resulting mxture was ated to reflux. After 2
hours, LC- M5 showed c Ioet-e c nversion of the
sulfldetothe desi \NEIg The m xture
was al | owed to cooN\agd vas fN\"_é through a
short plug of diatofraceous eart he;I ask and filter
were washed wit , and the conmbined filtrates
were concentrated to a solid residue. This was

purified by silca gel chromat o%r@phy ggr adi ent
A 50 @Lmqndhettw cprfamina®) esthylels (N BAk-ctybo 1 Biflucsraethi)-4 H-

benzo@%n%liz%?% hy\)ts&%m%ﬁ I%éegg;lls ()I—F-ﬁgrr{) %ﬁb%%\v(ﬁ?% 465 mg,

1.01 nﬁmﬁ)‘rwhecﬁlaaéemuh acH (D@S PigePad athndly. THE (falll)and g0 (2 mL)
two-step procedure: 20 Step 1:
were ad®d, anﬁﬂecresmﬂﬁhg thixtdreat d3\stirr6d @ig@rddsl;mt@mh fythperdttkebenz

Afte STty G eraeRf. gy vl e Yo 55 k) 3pg (VA it cone

HCl (;I_lI a_ffﬁé)? g?}\rf]qt‘, g 811{{&11?6; éfR ;{]—Bt f}%‘ih%}{lf}/(t%wa% gartitioned between EtOAc and
H,O, Qﬁﬂﬁé’ Bgdéom %@%a@e}éﬂzﬁ:@d%tm@k? e gorﬁ'ﬁnedzor%chs

was tréated with HC / di oxane (-8 After

werewfﬁﬁheﬂrmmbﬁ{e aﬁ@dT(Mgm;gf aﬁt@fea A cohcOiftkbiad tb@?ve%@écﬁéﬂlés@?o tan
were evaporated unde reduced pressure. The residue

solid (385 m@i 87-%% VESls iwas GhEIGEZhdut Any Rlsthepetifidatidn. (1. 50 ni,
10.8 rnol ). The m xture was cooled to 0 C, and
2-chl or opyri m di ne-5-sul fonyl WO 2008/ 056150

Step 2°CT/ GB2007/ 004267 -114 chloride (Beta Pharma, New

.ad ed
®-s{RERp el By TSGR R o e B upupfamey-1-
methyd-1€-pHfroRL2-taFuxamiddie reacti on was partitioned
bet ween CH2C12 and H2O. The aqueous | ayer was
extracted wth CH2Cl2, and the conbi ned organics were
washed with brine, drled( filtered, and

concentrated. 5 The cr@ eO t~°err/I was purlfl ed by

silica gel chromato ent el t|on Rf in
60: 40 hexanes: Et OAR 5 O. !ZO) \._%Eol orl ess oil
that slowy sol | dlf d On st andi 69F ng). M Z=433.

A 100 mL roundbottom flask containing (R)-5-(N-(1-(1-ethyl-6-(trifluoromethyl)-1H-

benzo[d]imidazol-2-yl)ethyl)sulfamoyl)-1-methyl-1H-pyrrole-2-carboxylic acid (generated in

. step 1, 389 mg, 0.88 mmol) was charged with HATU (369 mg, 0.97 mmol). Anhydrous DMF

(3.0 mL) was added, followed by 4-methylmorpholine (0.15 mL, 1.4 mmol), and the resulting
solution was allowed to stir at room temperature. After 45 minutes, 7 N NH3/MeOH (1.0

mL, 7.0 mmol) was added, followed by additional MeOH (1 mL). The mixture was allowed

to stir at room temperature. After 3 hours, the reaction was diluted with HyO (25 mL) and.

was extracted with EtOAc (3x). The combined organics were washed with brine, dried

(MgSQy), filtered, and concentrated. The crude material was purified by silica gel



Step 2: 10

(R-N(1-(1-Ethyl-6-(trifluoronethyl)-1H benzo[d]im da
wa@ d08@s6a5) et hyl ) pyri m di ne-5- sul fonam de: 0. OPCHBBRNT/004267

S" NNN\ F F A 50 nL rddédbottom flask was

charged with

1

i e b T e D e
mg,@7¢yenerated in step 1, 0.44 mmol), MO (112 ny, 2.78

mol ), and 10% Pd/ C (92 ng). The flask was evacuat ed

and backfilled wth H2 (using a filled balloon), and
Exanipde1680H (2 nl) was added. The resulting mxture was

I 0 st r..at roqQ e rature under 1 atm H2.
R>‘P%N2Wfr ﬁ‘é’ﬁ 104 trlﬂﬁgrql%%{g}/ﬁ-&gf ‘i]t‘}E'fq‘“l?ﬁl'ﬁ | tered
lite, and the reaction flask and
YDAy P Bnidd hed 20 wel | wi £ b MeH.  The
conbined filtrates were concentrated, and the residue
was purified by silica gel,chromat ogr aphy (gradient
elution; Rf in 20:80 hexangs EtOAc = 0.18) to give a
col orl ess oil. The pro |tatedfrom
CH2C12/ hexanes t o HW ol orl id (67 ng,
38% . Exanple 158: 2
(R -5-(N-(1-(1-Ethyl-6-(trifluoromet hy-fF-1H benzo[d]im
i dazol - 2-yl) et hyl)sul fanoyl ) - 1- FF
met hyl - 1H pyrr ol e- 2- car boxam de Stepl :
(R -5-(N-(1-(1-Ethyl-6-(trifluoronethyl)-1H benzo[d]im
R)-4@3am)- N2 Y1 )& y)g- ﬁﬂhér@ﬁiéiﬂ) 1H-benzo[d]imidazol-2-
® @ %H—X yr r}g e()t -car oxg)l-c acid []30 WO 2008/ 056150
PP OTMEdT (. 165, 03] £ B BIE) dioxtAadl LN 2 20 mL

prespif bibeip b ety By b UEF ROBEP L GBI P13 grgsed a o

phasespgtendd forid dhe hubz-wis)sehlo] ansluhd sttty wereiRhidy lat 9OICOF 16 h,
rol e-2-carboxylate (Ex. 40, 465 ng, 5 1.01 nmol) was
resuiipgrig éamwe%er@%'vwoeﬂ@e FRACtiE. MIKHRTYaS coleg; qud veldfilegrgmoved

unddizQid£d B}%sure. The resulting semi-solid was dissolved in acetonitrile (40 mL) and

powder potassium carbonate (0.077 g; 1.1 equiv.) was added the suspension was refluxed for
30 min. Volatiles were removed from the suspension and the residue was partitioned between
ethyl acetate and just sufficient water to dissolve the inorganic salts (pH of the water layer
approximately 8). The organic layer was separated, and washed once with water and once
with saturated sodium chloride solution. After drying over magnesium sulfate, solvent was
removed under reduced pressure to obtain a white solid (0.16 g). This was recrystallized from

acetonitrile to obtain pure product. (0.08 g, 36.2%).

Ex. 164 was prepared from Ex. 126 as described below. Example 165 was similarly prepared
from Ex 127.
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wer e added, and the resulting m xture was stirred

vigorously at roomtenperature. After stirring
wo@snsghi, the m xture was diluted with HO (BCTGB2@MM04267

was treated with conc. HCI{(t1z.nlL) to give a m xture

of pH - 1. The m xture was partitioned between Et OAc
Exagijfle 16#:0, and the aqueous |ayer was extracted with

Et OAc (2x). The conbi ned organics 10 werewashed with
R)BrNd- (Hﬁhﬁ%-(%tﬁ(b@mefh;ﬂl enastnzamm@iaﬂﬁﬁrﬁ-r ated to

rless to ¢ solid (389 ng, 87% . This was

yl)eﬁ{gégu%: %'E‘fyré e d i r purification. Step 2:

(R-5-(N-(1-(1-Ethyl -6-(brifluoromethyl)-1H benzo[d]im

i dazol -2-yl)ethyl)sul famg yI) 1- N15

0, 0CH3 SN NHF

met hyl - 1H pyrrol e- 2@ ;
F H2N--~ OF A 100 oun bot;\I ask cont ai ni ng

(R) - 5(N—(1(1-ethy|1-6(tr| | uo thyl)-1H 20
benzo[ d]i mi dazol - 2-yl9 et hyl ) sul f anpyl -1 met hyl - | H pyr
rol e- 2-carboxylic acid (generated [ step 1, 389 ny,

Unddk il SR8 e SRERRHOA Sttt il gnqlml)ngManﬂgl?dazol 2-

yDethyhpstridjrienbsplfaiantide (Ex. 126 rthoolg L) SEHHH) 111%@9[}% 281 (10 mL) and the

resul tin solution was al lowed to stir at
solutjorl xas léﬁagfﬂéo %i\fq et0 aeyqluﬁog@n peyoxitle (. NI-BmMaOHS(nimGI)m.an addition

funné], ?oﬂ%{‘%ﬁ] YREC addes ngl Jll‘fu@ ut1§%w?aggqlg{ r%RWHS%BYﬁr %mln and the

he m xture was
reactiqsrpiKELe wae stitéd ﬁlr aﬁ alditivsal 75 REInLRACThOR¥EH Iqi)ét\?%%%s cooled,

25 L , Wwas extracted with Et OAc
and s\%x;eﬁt aﬂ%@i"%%sd I g%‘i"%@ IGep eedigregdugadpressinee Thelrdselting residue
was ffaMiFsad) befvideh %ﬂﬁﬂi ace?eﬁg aﬁ@@zﬁ ptf}@to?ga%ﬂjagf)rg\rg%g\g%sfg@ twice with

mat eri al was purif |ca ge
watetpetfogssiduysaneared vodlum ]:Mbrlde bolatiew.OTRERRYItAn8 WASHAEI over

= | orl
magn%gllﬂhlds(ﬁ?%tgg i teIJeQ a%‘g 8/64 S%g%ﬁser%gé%ed ltgr?de% Ire/d?lcgd gr%ss?lrre t%sps;owde a
whltd%)emd»-s()]‘rﬂ (Thig @aﬁﬁuﬁ?ﬁed fldsh chio 2 5@&) 5 gojqa;enz o[ d]imi

h Rﬁﬂ yl ) et hyl) sul armyl)benz HZN OH
ethanpiglic lpgpmethane 5% v:v concentrated ammonium hydroxide in ethanol) to obtain the

desired product as a white powder (0.13 g, 62.8%)
Example 166:

(R)-4-(Chloromethyl)-N -(1-(1-ethyl-6-(trifluoromethyl)-1H-benz0[d]imidazol-2-

yDethyl)benzenesulfonamide

(R)-tert-Butyl 1-(1-ethyl—6-(triﬂuoromethy1)-1H-benzo[d]imidazol-Z-yl)ethylcarbamate (Boc

protected INT 9, 0.543 g, 0.00152 mol) in dioxane (15 mL) in a 100 mL round-bottomed

flask. (Some heating with a heat gun was necessary to get clear solution, which was then

cooled back to room temperature). In a single portion, 4N HCI in dioxane (5 mL) was added
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FF 10
(R -4-cyano-N-(1-(1l-ethyl-6-(trifluoronmethyl)-1
wokdenzqasq) d] im dazol -2- yl)ethyl)benzenesul f BOTEGBA®7/004267
(Ex. 163, 0.21 g, 0.50 mmol)18lioxane (3 nL) in a 20 nL
pressure tube to get a clear solution. Additi on of 4 N
: ' LOX3 em. t .
causﬁfﬁgra r%{vg?ﬁé A u 10\(,1\2% ?Sg)élaﬁ‘ggf'eeagtl%] {’nﬁ%u&% ztlrlgfy a‘t) ambient for

3 h. $ade dvag terAGEdfumterli6diced Phesk@s iotdblign hli)v}ﬁt@fw[hl&%@id. A small
conversi on. The reaction nm xture was cool-ed, and
portig phetherakas added, apd thenepension s dublieesd i wirasmécation. The ether
Ql
was &&ﬁb‘ﬂe& d;% mgbhds g%g glgxgﬁg%geoé o“ynagg eéez—]gag%%%s% gﬁe WA solid
was piqcadmn)lemuanﬂde terhdre Wil len sTiigsodiaisw asethéninagerded in 30

Vol e renoved fr t he suspen5| on and
tetfﬂ‘%ﬁ@Oﬁﬂéﬂ% @{3 @a@“\%‘g? FSAETghaES Bl igt/Ayrfongdtiat e and
Dnsd(ﬂiﬂgyléﬁilfﬂn%ee(@ tOSWi‘ﬁI? '6.6PmBoPs Alvied Wit tkt?é}';ya?d%hlceéns(él WitS was

he water [ayer 20 approxi mately
added deppwise, Faryeng atdclee pmpanmn 4a(ﬂwbmmbthul)bmuena~14stnlfonyl chloride

i SO Do b lghoch oL S5 gappaitn

funnd¥@a fef QERYLENTY RS addRE WS iRY, BRSeA&idnnRBlrdiwas a11¥WéEd & warm to
solid (0.16 gz. Thi s was recrystal lized from

ambigeteandsiitred [Leh tangerht Hiersupnensiop med heated {areigx dor 1316.cagging the
sohd% ?ci 5%‘301%?@0%& q%sﬁ%g)gg% Iu?ﬁp e%)ﬁcedé?r%ss%?e %ﬁ& fnre 68,?1%(6 was
partifi@ied Bé&/&ﬂ(b&i}@ DEEL G0 aCWAB2IH r@0d4@ Bifer waslwashed @Rk &vith water,

164:
then ppge with satyrpted sodingyshlgriqe soliwtionop Sredning Qvermasnesi i i fate,
solve!’1\1I@i %9 ‘Eén?oge'}iluég{ﬁt}&g)rcég Hﬁg‘%ﬁr}% ltae ﬁtytﬁlh%' i LoRX! Fhe Quahl burified
by fl{sR)colnfrd el{rbmatagydph@ uémglafgrad)emmﬁﬁﬁ)% ):t-hgzl—bdeeamam[hﬂthﬂ'sdg 100%

| - 2- t hyl ne- ul_f onam de (Ex. 126, 0.20

ethylgf‘?‘et@?eéoy %}thl%ﬁ’zlg%@f’gl ésg( f@g}ﬂgrL) and(the sol uti on

was heated to 85C. 50% hydrogen peroxi de (0.046 ni,

0.75 nmol )in an addition funnel, along with acetic
Exampledl675 ). This solution was added dropwi se over 15

R0l opnelV A Gfist R0 el Eont B0 A aron 2-

yDetBpObé&Zenckdlfonamsd vent and excess reagent were renoved
under reduced pressure. The resul ting residue

il

ot
¢

Under a nitrogen purge, (R)-4-(chloromethyl)-N-(1-(1-ethyl-6-(trifluoromethyl)-1H-

F
F F

benzo[d]imidazol-2-yl)ethyl)benzenesulfonamide (Ex. 166, 0.22 g, 0.49 mmol) was dissolved
in acetonitrile (22 mL)Trimethylsilyl cyanide (0.132 ml, 0.99 mmol)was added from a
syringe, washed in with a bit more acetonitrile. Then tetrabutylammonium fluoride (980 ml,
0.98 mol; 1 M in THF) was added from an addition funnel. The reaction mixture was then
heated to reflux, and stirred for 3 h, resulting in complete consumption of the starting
material. The reaction mixture was cooled, and solvent was removed under reduced pressure.

The residue was partitioned between ethyl acetate and water, and the organic layer washed
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was partitioned between ethyl acetate and water. The
organic | ayer was washed twice with water, followed
whyoosasais@t ed sodi um chl oride sol ution. The reRCl/GBRG07/004267
was dried over magnesiumsygate, filtered and the
sol vent was renoved under reduced pressure to provide
- jte sem,-sol.id. This was
with ST AL Abfiae Sty R bl Er oot WS fmgag woder
redu&%fop‘z‘es‘s’ul‘é%ﬁﬁ &Y fegiti @S wad PR ddrBy 4R @8lugien d:lfi*orﬁhth)gfhgh? uilﬁg a
obtain the desired product as a white powder
gradignt, g 7Eeakf9ecthplgcetate in hexanes to obtain the product as a Whlte sohd 0.2 g,
935%52 -4-(Chloronethyl )-N-(1-(1-ethyl-6-(trifluoronethyl)
H-benzo[d]lnrdazol 2- 20 yl)ethyl)benzenesul f onam de
Exarfiple\168: N F F F (R) tert-Butyl
rifluoromethyl)-1H benzo ng i m dazol - 2-y

(R gt oarer ooy A5t et bearan 2o edne. o
15 nL 100 nL
hydr%%lugg‘g%w ggllﬁowi'ais?l%"{qe(gorre hzealtinnz]l with a heat gun

was necessary to get clear solution, which was then
cool ed back to roomterrperOatUEre) In a single portion,

4N HO in di oxane (5 ﬁs d, WO 2008/ 056150
PCT/ (B2007/ 004267 - causi
to form The reactqul i Xt ur e ‘'wa

wo phase sol ution
irred rapidly at

anbient for 3 h. SoHyent was 'renoved

pressure to obtain a white sem -sofi

nder reduced
. A small
o BN S At PO, TS e
sulfofnamEﬂet(Eﬁ 3310, Ihﬁ g,\ﬂqﬂﬂ)l%hmfl? Wgedlmc@@c&lsliﬂ eﬂiﬂgof (égeﬂl)e th a 50 mL 3-
twi ce nore. The ile solid 5 aced un
neckyrgusptAnH ARk e, & ARPECTSRITEY TREE Aty il (b Adibe U 4Poco moD
was hlelidY Qi /%fegpcﬁﬁoﬂ %gaa{!%]@ in vﬁﬂ{ja bt hdrEaRhAA NantREe ﬁ%@ﬂl(ﬁ{jmmture

In an I ce et one Di'i sopropyl et hyl am ne (1.
was h&a,tecﬁto(iaﬂmmmicb maidtainetdefdr vht Bolvett meds yemovadrmdex Edn@)d pressure and

was. ad ddrovvlse r.rmng a thicke
the LTINS HOT B EUE UL P PERAROLH H BETE PRTYCL0.095 &,
36.9%)00152 rml) was di ssolved in tetrahydrofuran (5 ni)

and placed in an addition 10 funnel. After the

contents wer e added dropwi se, the reaction m xture was
Fxad t d to warmto anbient and stirred 16h | onger.

HRe SpenS| on was heated to reflux for 1 h, causing
6-antif6-5-8i1bi JN-(1citBAM-(RifluSebiverhly WEK - lfeﬁﬁﬁ{\dﬁfhldﬂﬂﬂ-lz

reduced pressure and the residue was partitioned
yDethgbppddine:hsulfonamide e and water. The organic | ayer was

washed twice with water, then once with saturated

sodi um chl oride solution. After drying over magnesi um
sul fate, 15 sol veniy was r hoved ypder reduced pressure
S BNCT

F N
HN" TN
( F

gF

5,6-dichloro-N-(1-(1-ethyl-6-(trifluoromethyl)-1H-benzo[d]imidazol-2-yl)ethyl)pyridine-3-
sulfonamide (Ex. 48, 0.238 g, 0.00051 mol), acetamide (0.030 g, 0.00051 mol), potassium
carbonate (0.141 g, 0.001 mol) and 18-crown-6 (0.013 g, 0.00005 mol) were added together

to obtain a sem -so purified

to 1.5 mL acetonitrile in a 5 mL microwave tube. The tube was sealed and heated to 160°C for
3 h.7 Solvent was removed under reduced pressure and the resulting residue was partitioned

between ethyl acetate and water. The organic layer was washed twice with water, then once
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by flash col um chromat ography using a gradi ent of 50

% ethyl acetate in hexanes to 100% ethyl acetate to
w@bdoaiossisthhe pure product. (0.34 g, 50% . ExanpP€er/&8Z007/004267

20 -120 -

(R -4-(cyanonet hyl )-N-(1-(1-ethyl-6-(trifluoronethyl)-

with @%@3@&%&1@%@{9‘1@&& é)fﬁf F&%é&% %ﬂ%ﬁéﬂi&ﬁ N@F 8% oPent was

remofy &) ivdcabl Treanmiltiyyd Jesidué wvas purified by flash chromatography using a

1 fluoroneth

gradlﬁéh%f&PQ% ngéé 15f % emasl%ltlﬂﬁql%éwﬂb%mufr@nwra@ CQIEx Ammonium
hydh e bercPio Qa8 STl M ERORY Bt s 19990

0.99 nmmol )was added from a syrlnge washed in with a

bi re acetonitrile. Then tetrabutyl ammoni um
Exappls 17Btc (980 M, 0.98 mol: 1 Min THF) was added

n { -3-

60 0L A SRR SIS e
sulfopamidest e consunption of the starting material. The

reaction m xture was cool gd, and sol vent was renoved

under reduced pressure. 3@ Th ﬁsn due was partitioned

bet ween et hyl acet at @ ery and the organic | ayer

washed WO 2008/ 05615 P / &GB200 R67 119 with

wat er, then brinefMft®r dryifg oxer/magnesi um

sul fate, solvent was renoved under ¢uced pressure

and the residue was purified by flashrol um

chromat ography using a gradient of 50%to 100% et hyl

6-CrRShAt g)g-[g?e’%ﬁggégtg};l org%@p;ﬁ-b%@%‘f&atzoﬁiyﬁem S ridine-3-
sulfoﬁB)lrdN-(Ei 151 oahy, 006005 1 inbl)4ad anmi s 01—51hlrLb¢059[n%b1m7@am

ol -2-yl)ethyl)-6- hydrazinyl pyridi ne- 3- sul fonani dé o
methp.N)l} welg ta]@an aNy mLpiErgwave t1|rbel itially, the reaction was heated to 120°C

and rﬁ% aﬁleﬁ az oﬁ %kl‘lﬁsxéh\%&?ﬁ tl'e C %ﬁ‘%glgngoﬁﬁ%&%&% r(ni gd%mf eatlng to

140°G%or a('moﬂfér g;h ihpd&RA conldrsioas Adﬂeshmitmg dod 16 e athias00C, thd Beaction was

n.a 50 nL 3-
coolelg,'zmc{ solvent was removed under reduced pressure. The residue was partitioned

between ethyl acetate and water. The organic layer was extracted twice with water, and then
with saturated sodium chloride solution. After drying over magnesium sulfate, solvent was
removed in vacuo. The residue was purified by flash chromatography using a gradient of
100% dichloromethane to 15% ethanol in dichloromethane; 5% v:v concentrated ammonium

hydroxide in the ethanol) to obtain the desired product (0.045 g, 21.4%)

Example 171:
N-(1-(1-ethyl-6-(trifluoromethyl)-1H-benzo[d]imidazol-2-yl)ethyl)-6-0xo0-1,6-
dihydropyridine-3-sulfonamide

i
| OH
_N
O N” |
L
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neck round-bottoned flask under a nitrogen purge.
Hydr azi ne hydrate (0.030 g, 0.00060 nol) was added in

W@ 2@B084160 porti on, washed in with a bit nore ePtiEBBR)07/004267
and the reaction mxture .wyag.heated to reflux and
mai ntai ned for 6 h. Solvent was renoved under reduced
pressure and 15 the resulting residue mas

6- Chléq%glgg’{{ﬁ]?)l( lbl[égt\_};ygg ({pgﬁl g(%gﬁ%i o?él%g’t% azo hethyq}pyrldme 3-
sulforgenz 3 -85 £F gﬂ\bdoh Gﬂo‘lﬁvaéf&s&ﬂ&édr ihTdiaRO S B )in & BI-mL

im dazof-2- 20 yl)ethyl ) pyri di ne- 3- sul f onam de
p1eSSL&e tdble. 5 © sadiu@iNhdregide Nolub@N(INDE; 0/00F mol) was added in a single

hl N-
portioR: BiBBAE Wi A A B RS ISBY B Lo el ategt mo
convek&dn, H22838thd re2418R 8P 17070 fdy arRGRE M, gﬁn& BoBRich to the
0. 00051 nol ), potassium 25 carbonate (0.141 g, 0.001

desiredigrydven tlad SccurredvA Ber(l@aidagatd, 70%° feosthebs b, meyte! fgeating

el 50 SRy A5 SRS Rl B T BN G anc
then the Yole@leY Qe WAfVEES NRYR dediiRe® pres @i (M rpdi@fswiirexaactet héth
resulting residue was partitioned between ethy

porticas ef Aetestiaangl. diteang offifhe el rﬁcév«rrﬁy‘@ls reBeY R yged gressure,
and the, rfgdl\f@{xﬁg gari gr%:? X\Qt@%%tgé% 1%\9]/ ! oﬁglo é\%geﬁz‘fﬂe

organflf Myérgw@vmsha@gzﬁtﬁsmm theh s aumtedssolditem thlosde saletimy. ertendrymg
vacuuo. The resulting residue masggurlfled b

over BAELSHBHIHEH i oSt A emgYeddindst regicefoyess )f{l% refK)e was
purlflga glr APy bﬁat?%ﬂtpﬁg%gﬁng:é&’é%dg% o POOUTR G meAHIRO R 15% ethanol in

oxi de | tain desired product as a
dlchldilemgﬂlaﬁe;l 5% v(:Ocddénteptedl SumofinnchyExeripd i thy ethanol) to obtain the

. 6-am no- 1-(1-ethyl-6-(trifluoronethyl)-1H benzo[d]i
des“‘?ﬁﬂﬁ‘é‘b‘ft-(g éﬁg) é%’PTyI Ypyridine-3- sulfonanmide: 0 u SAN
rN

Examples 173 and 174:
SM 2ac’ was converted to Ex, 173 and 174 as described below. The product of step 1 was
subjected to step 2 and step 2’ to generate racemates of Ex. 173 and 174 respectively which

were further resolved on chiral HPLCusing the conditions described for Ex. 97 to obtain Ex.
173 and Ex.174.

Step 1:
2-(6-Cyano-pyridine-3-sulfonylamino)-N-(6-cyclopropyl-4-ethylamino-pyridin-3-yl)-
propionamide
N e
' N\
= N 0 0 N

Hydrogen chloride in dixoane (15 mL, 4 M solution) was added to tert-butyl N-[-1-[(6-

cyclopropyl-4-ethylamino-pyridin-3-yl)carbamoyllethylJcarbamate (SM 2ac’, 420 mg, 1.2
mmol) at room temperature (within 10 mifinte White solid precipitated). The resulting mixture
was allowed to stir at room temperature for 2h. The reaction mixture was concentrated. The

residue was added DCM (20 mL), followed by triethyl amine (1.0 mL, 7.2 mmol) at an ice
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OHN H2NNF F F 10 6-Chloro-N 1 (1R -1-]
1-ethyl-6-(trifluoronethyl)-1H benzi m dazol - 2-yl] et hyl

w0 pyogioskiiae- 3- sul fonam de (Ex. 35, 0.221 g, 0.PODEB2007/004267
nmol) and ammonia (1.5 L, 11»250 mmol; 7 Nin
nethanol) were taken in a 5 nL m crowave tube.

Initiall hereatl te 120 o
vath prio i a0 BT G B T pdrP 8y a6 sotution in
DCMY8 MO whOAldE@ didpew e s ThefbaamdnnBix e afds Alowed #arm ‘ﬂ@ﬁom

for another 2 h inproved conversion. After heati for

tempexgture far 260 mpthere s diliisd wilisethdgsetaw, warhed sythashtaq. NaHCO;
solutlsgf\?a;t%n%\él 1nlé n'g]?e!: oﬂggﬁl %%gg?cl? WFas %Hr 5 (N ﬁgé\%??ﬂepeldﬁﬁ’@&ncentrated

acet a

The r&¥i@RRY & d@)bwed\&ﬁw)@){taha@hﬁﬂed [ ﬂashvmhtdsmwag@phy earalliedied 0-4%
Wi th saturated sodiumchloride solution. After dryin

MeOBjie chlpeefarm) lQrmiiord thettile coppowi aspkigh tb&m%&@ @26 g B6%

e L

J=7.4 ¥z dig})Isenqaet L2 S8 Vi M), m@nmmm (amﬁm Hm 1H),7.71 (G, 1
hydroxide in the et hanol to obtain

H), 6 pdeidchD). dold0s.5=d;0 Ha, 148, 35},9%3;33(@(@721H) 196 °2.08 (m, 1 H), 1.31 (d,
I SR B RS A4 CISSLOeLOYt bR aig) i m dazol-

Step dt hydr opyri di ne-3-sul fonamde O Il 9%NIiINI N NF

F F WD 2008/ 056150 PCT/ GB2007/ 004267
6- Cygnq-mqjidjpe ?[ -sulfonic acid [1- (%Byclopropyl- -ethyl- fﬁ-lmldazohj g c]pyrldm-z-

N-ethvit ;} 20- (trifluoromethyl)-1H benzi m dazol - 2-yl ]
yh-e tyﬂé{y pyridi ne-3- sul fonam de (Ex. 35, 0.212 g,

0. 00049 nol ) was dlssolved in dioxane (1.5 n) in a5

mL  pressure tube. BN ' hydr de solution (1

mL; 0.005 nol) was [\lln aNspndl e 5 Blrtion, and

the tube was sealk@d. Afte heat@ng atl 150C for 4 h,

LC MC shows al nbost no conversion. Upon heating t he

reaction to 170C for another 4 h. some conversion to
2-(6-Clgano-pyridine-3-sulfonylamino)-N-(6-cyclopropyl-4-ethylamino-pyridin-3-yl)-

propionamide (Step 1, 226 mg, 0.55 mmol) was dissolved in THF: MeOH (6:1, 7 mL) and
heated in microwave at 120°C for 15h (5h intervals). The reaction mixture was concentrated.
The residue was purified by flash chromatography eluting with 5-10% MeOH in chloroform
to give the titled product as a white solid (97 mg, 45% yield). 'H NMR (301 MHz, DMSO-ds)
& ppm 9.14 (s, 1 H), 8.85 (d, J=2.2 Hz, 1 H), 8.51 (s, 1 H), 8.17 (dd, J=8.3, 2.2 Hz, 1 H), 7.95
(d, J=8.0 Hz, 1 H), 7.42 (s, 1 H), 4.95 (q, /=6.9 Hz, 1 H), 4.25 (q, J=7.6 Hz, 2 H), 2.03 - 2.28
(m, 1 H), 1.44 (d, J=6.9 Hz, 3 H), 1.30 (t, J/=7.0 Hz, 3 H), 0.89 - 0.98 (m, 4 H). M/z 396.
Enatioresolution of the product on a chiral HPLC afforded Ex. 173.

Step 2’:
5-[1-(6-Cyclopropyl-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yI)-ethylsulfamoyl]-pyridine-2-

< N,L ,
N- SI'C>—CONH
_ H N-

carboxylic acid amide:
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desi red product had occurred. After heating at 170C

for another 8 h, nost of the starting nmaterial was
w@onssadl The suspensi on was neutralized by tPET/GB2007/004267

addition of acetic acid and128hen the volatiles were

renmoved under reduced pressure. The residue was

e R B T ey
propionessder Step B12A0 nipe Or>@ahniol wmsime]vbd in bleEOH @ahh&eaml aqueous
ethyl acetate and a small| portion o

AmmgPga R MY LS e R EHCANEHE Wa]t?é)r Ot gl e reaction
mixtGRMW A BALLRE 'te(de Tﬁ@%éﬂqu@ Ryas pfifi€d bﬂ%ﬁﬂf‘&nmﬁ%@éraghy elut1ng with 5-

magnhesi um Sl vent “was renoved under “reduced
10% Me@Hun cehloifd)ferm doll sl yatsiturptind Witk dthel/bstanes to give the titled
chr omat o

prodgiCR ROV N4 BESE0D Stskin o MR (80 LMER BP6S R 894 b
., 1 ?1?){ yRY g& gﬂtﬁl?glli gtelfsf‘jlj rsm gg‘cdw(fldﬁxyﬂhes 2% fibe ﬁ*) hsafkpts) 1 H),
8.03 Id3l=8rﬁllHi,714H) N2@c1 Hph4t (m\vef)t 88t0. (Bx(m, 17&3) éri@ b (m, 2 H),

206 gef et ot -G )5 Sh SEp St i Ba R A s g gm 4 0

M/z 94 Ex. 173 and 174 respectively whi ch were further

resol ved on chiral HPLCusing the conditions described
Enatiaesofixiondif theproduction ashiral I7G (Misthaisl/GQ4). affordgs Hx. 174.

2- (6 Cyano-pyri di ne-3-sul fonyl am no) - N- (6-cycl opropyl -
Exag}_piq}]&am no-pyridin-3-yl)- 25 propionamide o N N
5- ({['\A‘(leiMyl NFOinti bz e @'ﬂg?ﬂdﬁhh-@d)l-ﬂ-ﬁldtlﬂyl@llfyl]aﬁﬁlé}%ﬁlfd)'ﬂyl)p%rrldme-

sol ution) was add otert-butyl N[-1-[(6-

2cacbnﬂammdopyl 4- ethylanlno pyridi n-3-yl) carbanoyl ] et hyl ]

car bamat e (SM 2ac’ 420 ;g 1 2 nmol) at room

tenperature (W|th| e solid
preci pi tated). The FEONh was al l owed to
stir at roon1tenperatur forcé he reaction m xture

was concentrated. The esi due was added DCM (20 ni),

f Ol t rid et hyl j 1. D). at .
o BN Bty e ThB e  ufCp Dartn RGh s omaic
(Ex tmp E42ifnlg[ e 38 ekl aPykéinierodnd bbttam !?lhsdeﬂdOﬁer{CI(lﬁ @dbxane (10
solution in, DCM (5 nL) was added drop
me@seaddem@ nt 288 TesHatnt way prreghal ra@mé%ae%mﬁadows(femd to be
con\;egtgl?gg{ogcny H@sn{?@ %r&ﬁckdﬁg W§ %%E%%%ﬂhbﬁﬁtl Eﬂil Igntihin?ﬁd%he (10
mL)anak dodedend fheecsnitg@nyas sﬁn’ed aad:r thaseckandd A(ftelaﬁﬁ@él) of 4 days of
filtered nd concentrated.., 5 The resi due wa
streiiest 1B EPTRRFRSE TS H5HPR PSR bY o5 PRAMIERS L By Fepitgnt was
careﬁﬂfyar@uﬁﬁflzédfan@ Hp ro%@éxtrﬁbt@d‘in@d &%Q&gﬁ a&éi’at@fafy@f (Zb, )E @@mL) The

| e conpound as a light brown sol
orgamcs were dried over anhydrous sodium sulfate, filtered and concentrated The resultant

material was purified using a gradient fo 50% ethyl acetate in hexanes to 15% methanol in

ethyl acetate to obtain the desired product (26 mg, 17.46%).
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yield). 1H NVR (301 MHz, DVSO-d6) 6 ppm 9.36 (bs, 1H),
J=2.2

9.10 (d, J=2.2 Hz, 1 H), 8.85 (d, J=7.4 Hz, 1 H),
w@20R0§cddy J=8.3, 2.2 Hz, 1 H), 8.32 (s, 1H), BCREBLE7/004267
J=8.0 Hz, 1 H), 7.71 (s, 1-1- 6.53 (s, 1 H), 4. 14
(t, J=7.0 Hz, 1 H), 3.19 - 3.30 (m 2 H), 1.96 - 2.08
9, 1.31 (d, 10 J=6.9 Hz, 3 H), 1.18 (t, J=7.2
Exa&@le#@o, 0.93 - 1.02 (m 4 H. Mz 414. Step 2:
R)- Nm@y(dnEtth-ﬁl-(thlﬂﬁoﬁnﬁethi IE=bétdofid Jimidazol-2-yl)ethyl)-1-methyl-1H-

& 'cfyclo propyl -1 -ethyl -1 Him dazo[ 4, 5-c] pyri di n- 2-
Pyrsﬂls- seifgnamidei de N\> u S ON Hp N 15

2- (6- Cyano- pyri di ne- 3- sul f onyl am no) - N- (6- cycl opr opyl -
4- et hyl am no- pyri di n-3-yl) ropionam de (Step 1, 226
ng, 0.55 nmmol) was dlgéoKWéHP W THE MeOH (6:1, 7 )
and heated in mcr for 15h (5h

interval s). The reagt 'N}on Irh(x\t;;ﬁ oncent r at ed.

The residue was purified by a r ﬁ%tography
eluting with 5-10% MeOH in chloro ormF to gi ve the
titled product as a white solid (97 ngy, 45%yvyield). "H

StefNMR (301 MHz, DMSO-d6) 20 6 ppm 9.14 (s, 1 H), 8.85
(d, J=2.2 Hz, 1 H), 8.51 (s, 1 H, 8.17 (dd, J=8.3,

Lithdwd 1Hhethlyl HH-pyri%fe-2dlfinked. O HZ 1H, 7.42 (s, 1 H),

4.95 (q, J=6.9 Hz, 1 H), 425 g, J=7.6 Hz, 2 H), 2.03
- 2.28 (m 1H, 1.44 (d; % Hz, 3 H, 1.30 (t,
J=7.0 Hz, 3 H), 0.89 - H. Mz 396.

Enat i oresol ution of the pr duc&h a chiral HPLC
af forded Ex. 173. Step 2': 25
An év—ethr{e@ 1@191 @ﬁpamaubudm el iiad é‘xl'abﬁﬁtélﬁ%ﬁ{léfhérafﬁhm/a{s'aﬂbﬁe@ to cool

-yl ) -ethyl sul fanmoyl ] -pyridi ne-2- carboxylic acid
unde N ha ok was chatgeH RS -De 1 FRo kel VD wBod Ssemal and
PCT/ GB2007/ 004267 -123 , . _
anhydrous THEAR. . andribe Bsuliing selptiemivavsoaled ©--¢§ CE oprisdyi(2.5 Min

hexﬁleeg Q@WZ@TK@%QE‘%‘%% :d%/ é)g&qgeo Qk;g%%%‘ft ré%qrngﬁu ’wag 2clﬁowed to

stir ﬁqm&ﬁmﬁr Sammmmsamdm thenxdllomedwasvahead s enifecdt@anWdter stirring
at 120C for t'lfl%m erval s The reacti

m ur
at QL tCEGEALHE P&?r@bg @ RS SReled gk 1q o ngmcf é@m ?exces@ was
ra eI. utin 5 10% or of
lntquS'P?dg?C@beg myftafq ¥ %Afomgé? R gt ﬂ@%‘@g% IBma‘e\?@n W@S then

- allotvkd {PFfarm to room temperature. After 5 hours at room temperature, the volatile

components were evaporated under reduced pressure. The residue was triturated with ether
and was then dried in vacuo to give a tan solid. 1.76 g of material was collected. This was

used directly without any further purification.

Step 2:

(R)-N-(1-(1-Ethyl-6-(trifluoromethyl)-1H-benzo[d]Jimidazol-2-yl)ethyl)-1-methyl-1H-

pyrrole-2-sulfonamide:
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product as a white solid (146 ng, 68%yield). '"H NWR
(301 MHz, DVMSO-d6) 5 ppm 8.94 (br. s., 1 H), 8.86 (d,
wd 20080152, 1 H), 8.56 (s, 1 H), 8.22 (dd, J=8PGI/GB217/004267
Hz,1H),814(s 1 H, _Slzg(d J=8.3 Hz, 1H),
7.82 (s, 1 , 7.43 (s, 1 , 4.88 - 506(m 1 :

A 50 ;ﬁér%gnﬁgott%%l élﬁmk wa al(gteg WJ%%RQ %?_ré %ué'%d‘ gll)y’é gl(tx%% c&ﬁmethyl)

tH-b %o 9 ety fddtoaraBiies ARl 18, ol (pssadiol) and 4 N
gﬂlﬁpd (ﬁ 53&3 )ﬂ/(et hanol ? af f or ded Exnh%M )
HCl/cEBSﬂ.m&I (8 ndl7)8:Thb -r(:{ultmg solutlon was allowed to stir at room temperature for 1

hour %,1%(1 sg%g g%a? Bé%lrpqlegll;gé;%l S@% I‘%?(ngecl? bp% ulxg ﬁgée%ﬁtlﬁeﬁﬁﬁ{%kﬁ&@solved
in Cl—ﬁ@iﬁl-,% nf®)NnkiNE: (ﬁ)OCMé‘BCB Nrdod). ( MeahWitile, b separate 25 mL

dazo[ 4, 5- bf pyri di n-2-yl ) propan- 2-yl ) pyri di ne- 3-su

4 %ﬁma{%ﬁ a(s%}s o Fith IR DL 14381 e Bessilfi 89 mg, 1.25
rOUlnaoround bgt/t on?fgl asll<t and “g?/l m@nmﬂ?aie e S me

mmoWaEHp@ie (8 mb.),iand Htd (3 @byl HPinbagc gtk esgonihim0 °C with

tenperature and was found to be con]\é‘g%tl ng.tot

vigondes st:remigpmddhm N(ﬁhilgrog]cgwtyld%w BE gqas %&e efyyThe
mlxtgrglxxgarsg\ %n\e/ d 1&% cmok %%Gf%g w?t!ﬂ%%&@usr sfiﬁﬁhg affteMBBminutes,

ter at of 4 days of
the r&dctibh wag traﬁsfémmotmpﬁ'amylf\mneh bed ﬁﬁmganmlamw@rc@alm into the
concentrated and the resy|tant was
b

FaskrsoUAEDE BEcIeBFHETBBAEE PP SEeL B R O PRy cmperature
Aftelaﬁﬁ{lﬁggwlog}ﬁ%mgg’ra 13 QvaFhight, THemi @8 3 GartMdned Bétb\@éh CH,Cly

rous sodiumsulfate, filtered and

and ﬁ%%{&f t'h@tag%ous RS ef RaUbitAabied Wil €H)6l,. VB duibifddattganics were
3'hg a gradi ent “fo 50% et hyl acet ate in hexanes to

drledlé\%% %)h ﬁﬂ@lled' dhd2Bnsdimteda qeleah@lctBatoldl aia puridied oy silied gel
pro my, 17.46%. WD 2008/ 056150

chroﬁ’x%gﬁ?% Q%x‘a@%?&ﬁtlon n 6640k ed FTOAC = 0.19) to give a pale yellow

? 1-Ethyl -6 (1%{' fl uoronet hyl)-1H benzo[d]i m da

oil. qﬁé &?_%dﬁbi) Wh Ilezalplil\latlﬁz@frbﬁﬂ Maelﬂ/ﬁm tobice A-celokiesrabid 23 m@, 9%).
5F

M/Z 400 1H NMR (400 MHz, DMSO- D6) gppm 1.27 - 1.36 (m, 6 H) 3.77 (s, 3 H) 4.28 -

4.34 (m, 1 H) 4.36 - 442 (m, 1 H) 4.72 (m, 1 H) 5.94 (m, 1 H) 6.62 (m, 1 H) 6.93 (m, 1 H)

7.48 (m, 1 H) 7.76 (m, 1 H) 8.00 (m, 1 H) 8.42 (m, 1 H).

5-({[1-(1-ethyl-1H. -imidazo[4,5-b]pyridin-2-yl)-1-methylethyl]amino}sulfonyl)pyridine-Z-
carboxamide
Intermediate 1

[(1R)-1-(1-ethyl-1H-benzimidazol-2-yl)ethyllamine
HoN N
2 ; (R) / :@
N

N-Ethyl-1,2-phenylenediamine (Starting Material (SM) 1h, 14.7 mmol) and D-Alanine (2.2
g, 22.0 mmol)were taken into 6N HCI (15.0 mL) and the mixture was refluxed for 6 d. The

reaction mixture was cooled in ice-bath, basified using 2N NaOH and extracted with EtOAc

(3 x 50 mL). The organic layer was washed with brine (10 mL), dried and concentrated in
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Li thi um 1- et hyl - 1H-pyrrol e-2-sulfinate: O S R o-Li
10 An oven-dried 100 nL roundbottom fl ask was
werasosdiedd whil e hot and was all owed to cool PoTeB2042/004267
The flask was charged w th fhget hyl - 1H pyrrole (1. 00
m., 11.3 mol) and anhydrous THE (12 ni), and t he
resultln olution was cogled to 25M
vacud  Bysed Sl DoV REou Bk Sl y it S Bab Bl " ane

chrorﬁdi@grgﬁgulsﬁﬂg@héa ol %&cmg/mmm 3)Gis ERuehit fogivd Ith¥nddiate 1 as

for nutes and was then allowed to warmto room
a broweojén &1 %r;eeldA‘fH NMR (3600 Vg, CRCly) dohY $-hfe@mat dhe7.37-7.21 (m,

h tur ol e C 0, - :
s, 864 bfisesp il O nefBaliab il reols di i s £ iz, 3w,
I\/I/Zl_“ﬁ@sﬂl]tﬂ_n;%a{’e_‘haitlhr at -78 C for 5 mnutes and was
them—ai rmto roomterrperature After 5
hours at roomtenperature, gheNWolatile conponents
wer e evapor at ed under redu;késsure The residue

was triturated with ether 20 d/ was then dried in
vacuo to give a tan solid. 1. 76 g of material was
collected. This was wused directly w thout any further
urlflcatlon Step 2: 25

N-Et ing- (trifluoromethyl)-1H benzo[d]i m da

AR Al T D TSP IR i P

adde@T% CRZCHMEIRAIRA ¢)- "Ela?&rnfkt&@ wes résidhatRagnapphasds uvdsr 50 psi of
charged with (R -tert-buty

H, gas fonZ bt Hi mg(_tl(r@ O |fﬁt@¥e@ﬁ§qop}gh jliatomaceous earth. The diatomaceous earth

t
was MQ@%@ gg«bA@ dergk canby %&B{%hﬁfsl\ﬁ%ﬁ% st gglgcﬁg{r%@ fit B%iuo o
give fhh @rmdmudtstbrmynsnil (a1 g)rlOQ%syleiH} (w}mch wos wied dirattly mdhe next step. 'H
erature en copgentrat ed
NMR (GABNH GRSl Pe R (mriieh bl g oed: Has s 7-1 He, 3D,
M/ZiijéSO' ved 5 in CHC12 (3 nL) and NEt3 (500 L, 3.6
nmol ). Meanwhil e, a separate 25 nL roundbot t om f | ask
was charged W th I|th| um

Inter@@_&g é;? sﬁlé% S%gfplmr_]p)%%e 'I* %13 %Bzil glcglglr)&aqﬁlpm{n rmediate 1,

o B et pp 1 e 10 o,
TABLE 2
INT | Compound NMR M/Z
2 N >/</ 'HNMR (300 MHz, CDCl3) §7.73 (d,J = 4.4 | 203
©:N\ NH, Hz, 1H), 7.26-7.23 (m, 3H), 4.28-4.05 (m,
) 3H), 1.90-1.42 (m, 7H), 0.99 (t,J = 7.1 Hz,
[1-(1-ethyl-1H- 3H)
benzimidazol-2-
yhpropyljJamine




m xture was allowed to
vigorous stirring. Aft

worwssansferred to a s

organi c | ayer was drai
t he deprot ected am ne.

-6 + nvaLaf Ll

warmto roomtenperature with
er 30 mnutes, 10 the reaction
eparatory funnel,
ned i the flask containing

This mxture was allowed to
e Af t or cflrrlnr‘l at_room

and tPET/GB2007/004267

INT; eqﬁ'é'i’at‘ﬁ&e over nrght )

N%Rm xture was part iti oned

M/Z

pet Weer C a2
A~ CH2C12.
filtere
purified p

N eluti‘on; Rf
tlo give} pal e yel | ow
gr eci pi t‘at ed froml\/b

Sﬁ gty (m 6

Ué)lzﬂniﬂﬁzol-ﬂym (m 1
(m 6.93 (m
i)msthaitprepﬁl;larnmq) 8.42

'I'CDI—\'D/'\

legﬁ%"‘?%Zﬁ} ?gﬁ

i[ica ?zgj;ggﬁy

| IHﬁG %thpasarzﬂaz EI}QA@ 27014 8,
oi | . The product was
) HPD1189 (5t 4@FR, bét 6 I et Bol 3H),

‘&30%@79‘”%?%0% iR %%Hefn
H).4.72 (m 1 H 594 (m 1H

1TH 7.48(m 1 H 7.76 (m 1
(m 1H. 20

217

- I (Tethyt—=tff=11
yl et hyl ] am na} sul f onyl})

lInt-exedi at'e 25

[( Lhyl-1ff-0Q
H2NTRNN ~N N Et hyl
Vat er i (SM I'h, 14.7
22.0 mmol )were taken i

MixQuethyMeHl- r ef | uxed f
was cool ed in ice-bath

¢ Depzisidazali2-¥) -8 oac

[P BRBE Al oo peri

EWMR O R s @124

enéllr%)dg%gl T %3 (Ifl’) elﬂ’] 12]9a4 26
-3H)21 e nyDd enesin m 48, (JSt antﬂm
mol ) and D-Alanine (2.2 g

AFD, BREHED7 (1m56H) nL) and t he

or 6 d. The 30 reaction mxture
, basified using 2N NaOH and

(3 x 50 nL). The organic |ayer
10 nmL), dried and concentrated
@B2007/ 004267 - 126 vacuo to

231

brown vi sg
fil ash co chromat @
CHC13{ MBOH (95:5) as &
a @7\ d"t in 81%yi el
T 772 (m 1H), 7.3
3H) .81 (br s, 2H),

Hz, 3H). §
N (IJEﬂ‘Kl?KEl‘E thyl-1, 2.
bedzaitnligdzoR24yl)-2.0ani |
was .10 added

give ad

Am |

OHSNRIRI&00 WILS th@%) BYrd 1T—z.§‘§ Y

graphy using silica gel

|1m19n1 3267.12 (m, SHIX ér3aedate, 1H3S
'H NWVR i{gO WVHz, CDC13) 8

% B35 (, 2184535 mcfs,é—mlzz 6(6iiz,

R e e

REBpNY.L4 (tefl=am He, 3E0).a sol ution
ine (5.0 g, 30.0 mol) in EtOH
10% Pd on carbon (1.24 g). The
a Parr apparatus under 50 psi

265

100
mgfw@tmgnwact ed in
i

F

N NH,
@“7
1-(1-ethyl-1H-

benzoimidazol-2-yl)-2-(4-
fluorophenyl)-ethylamine

'H NMR (300 MHz, CDCl3) 6 7.77-7.75 (m,
1H), 7.29-6.92 (m, 7H), 4.26—4.00 (m, 3H),
3.31-3.17 (m, 2H), 1.79 (br s, 2H), 1.23 (t, ] =
7.1 Hz, 3H).

283
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H2 gas for 2 h. The m xture was filtered through
di at onaceous earth. The di atomaceous earth was washed
wowak/0E1®c, and t he conbi ned organi c sol vent SPEEGB2007/004267
concentrated in vacuo to \Aﬁjy%_t he product as brown
ic

oi | (40g, 100%y|eld) was used directly in
A 300z r‘h(‘1'2\ S 6.72-6 68

INTZn?"ﬁ‘rCH)A"L““ 10-3. 12 (m DR 128 (t, J=7.1H, 3H. |MZ

1 M £ 130, 1 ceriredl a
7 repared in nal ogm?mgoqjﬁﬁﬁ @%%&7%—&43 (m, | 266
Sing the riate r Y €
ci - 20 TRELE 2 | NT- Ohemsart s @ S0 A b oo
N, 7. 73 (d, 33#—%1@(@0%)N9‘2}'@rk|22,21h‘022(t J=

(m 3H) 4.28-4.05 m 3H) 90-1
T99(t, J = 7.1 H:1HE 8- ethyl - 14 3H)
enzi m dazol - 2- yl) propyl]am ne WO 2008/ 056150

/ Q] 04267 -12) I NT Conpound NMR MZ 3 ~H NWMR
%6%8’ C13) 6 7.7p5-7.73 (m 217 1H), 7.27-7.23
ilibnziihbdazél:—ﬁ-@])(p, J 1 Hz, (::C NH2 N> 2H), 3.83

= 3.8 1H), 2| 21-2.16 (m 1H), 1.80 (br s,

o
21-2.

myruilnzi’ztyl(-ethyiyrmnv 4 Hz, 3H), [1-(1l-ethyl-1H 1.08
93—t

)
PN laY _in_l—'
(q, J— 069 orl), 5-93

benzi m dazol - 2-yl)-2- 3H). nethyl propyl ]Jamne 4 'H
InteNWBIi{a80® MHz, CDC1l3) b 7.75 (d, J = 4.9 231 Hz, 1H),
7.26-7.23 (m 3H), 4.29-4.26 (m C~N NH2 3H),
1.81-1.70 (m 5H), 1.48 B=791H, 3H,
0.98-0.97 (m 6H 1-( 1- - benzi m dazol - 2-yl) - 3-

met hyl but yl ami ne N\ NH,

1-(1-Methyl-1H-benzimidazol-2-yl)ethylamine

Intermediate 8 was prepared in an analogous manner as that used for preparing Intermediate 1
but using N-Methyl-1,2-phenylenediamine (Starting Material Ii) and BOC-Ala-OH. 'H
NMR (300 MHz, CDCl3) 1.57 (d, 3 H) 3.79 (s, 3 H) 4.07 - 4.52 (m, 1 H) 4.81 (s,2H)7.10 -
7.69 (m, 3 H) 7.57 - 7.98 (m, 1 H). M/Z 176.

Starting material 1i

N-Methyl-1,2-phenvlenediamine

ZT

CL.
NH

2

N-methyl-2-nitroaniline (3.0 g; 0.05 mol) was dissolved in ca. 120 mL ethanol to a
clear, yellow solution. Cyclohexene (40 mL; 0.4 mol) and 10% palladium-on-carbon (2.65 g;
5 mol%) were sequentially added as single portions. The resulting suspension was heated to
reflux and maintained for 16 h. The reaction mixture was filtered hot through a pad of
diatomaceous earth and the filter cake washed with a few portions of hot ethanol. The filtrate

was concentrated under reduced pressure to yield the product as a red-brown oil, which was
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5 ~"HNW (300 Mz, CDC13) 6 7.81-7.75 (m 265 1H),
7.32-7.12 (m 8H), 4.34-4.29 (m 1H), N NH2 N>

Wd 2084036192 (m 2H), 3.35 (dd, J = 13.2, 6.6 HzPCT/GBRG07/004267
3.19 (dd, J = 13.2, 8.0 Hz129H), 2.16 (br s,
1-(1-Ethyl -1H 2H), 1.24 (t, J = 7.1 Hz, 3H).

v BT RaR y? RNSR i oR UM .1
6.49 (6132 (@3 Iégl6.2§-—47-.010(n(,mHﬂvi)’Z=\123. 31-3.17 (m 2H), 1.79

(br s, , 1.23 (t, J = 7.1 Hz, 3H. 1-(1-ethyl-IH

benzoi m dazol - 2-yl)-2-(4- fluorophenyl)-ethylam ne WO

T A e T

reactlhlg &fd)appiop?ﬂteﬁnﬁlﬂe Searting)Materiab2 4SO ZI wuth?o]he appbpiddRe cyclization
34-3.18 (m_2H), 1.92

agent-]oy;pnp.@f fegppymethads 1(16(%|§9H %,_{La}yeg,ﬁg |S|”Pr°6§%i Zg 2”\9 hCI/I%loxane or4:
Sod1u Y ?{i@k)g%tg@l?ﬁﬁﬁehyl amine Internediate 8 O\ >z' NH2

_ benzi m dazol -2-yl )ethylanine 5
Internmedi ate 8 was prepared in an anal ogous manner as

M ht hat used for preparing Internediate 1 but using
Mﬁ 1, 2- phenyl enedi am ne (Starting Material 1i)
InterdltdipOF1A a-OH 1H NWR (300 MHz, CDC13) 1.57 (d, 3 H

3 H 4.07 - 4.52 (m 1H)4.81(s,2|—|)7.10
StepI 7.69 (m 3H)757-798(m 1 H. MZ 176. 10

tert-b tt)?lr 211891 Hatet?lryi 9 me]etlhoxy IME BQIYZImldaZOPE ?B%{h%'rf]%grbaa%ﬁg

N
"
OMe

tert-butyl((1R)-2-{[2-(ethylamino)-3-methoxyphenyljamino }-1-methyl-2-oxoethyl)

(A

carbamate (SM 2¢) (2.75 mmols) obtained from the previous step was dissolved in AcOH (6
mL) and heated to 65°C for 2 h. The reaction mixture was concentrated under reduced
pressure and purified by flash chromatography (30% ethyl acetate in hexanes) to afford the
desired product as a white powder (180 mg, 22%). The title product was carried on to the
next step after LC-MS characterization.

Step II

[(1R)-1-(1-ethyl-7-methoxy-1H-benzimidazol-2-yl)ethyl]lamine hydrochloride
(Intermediate 11)

N
N

N NH,
OMe K
tert-butyl [(1R)-1-(1-ethyl-7-methoxy-1H-benzimidazol-2-yl)ethyl]carbamate (0.18 g, 0.56
mmol) and 4M HCV/dioxane (3 mL) were taken in a round bottom flask equipped with a stir
bar and a rubber septum. The reaction mixture was stirred at room temperature for 40
minutes then concentrated under reduced pressure and dried in vacuo to afford 0.148 g of title

compound. M/Z 219.
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H N NH2 Nnethyl-2-nitroaniline (3.0 g; 0.05 nol)
was dissolved in ca. 120 nL ethanol to a 15 clear,

wQ@ edBoss1s®l uti on. Cycl ohexene (40 nL; 0.4 nol)PendB1@®7H004267
pal | adi um on-carbon (2.65 gj39.5 Mol % were

sequentially added as single portions. The resulting

suspensi on was heated to reflux and maintained for 16
Method 2Thawgssers ReaZe® xt ure was filtered hot through a pad

of .di jmaceous earth and the filter cake washed with
Inter atgtlg'rti ons of hot ethanol. The filtrate was

Step roncentrat ed under reduced pressure to yield the
product as a red-bro 1, whi was WO S
tet gy} GotBG B PN oyt Y g ey ehitafnate (SM
20) subsequent step. 'H NVR (300 MHz, CDC13): 8 2.84 (s, 3
g H 3.32 (s, 3H 6.49 - 6.82 (m 3 H 6.78 - 7.01 (m
1 H MZ = 123. Internediates 9-16 and 25-52 were

generated as indicated gengrally in scheme 2, above,
by 5 reacting the approprjjateHam de\Starting Mteri al

2 (SM2) wth the a ropl(l' E‘yﬁlx fon agent by
: - AcOf, 211 Lawesson's Reagent,

one of four nethods:
3: 4M HC1/ Di oxane lor 41 Sodium & t hionat e/ al dehyde.
terfediate 11: Step | tent-butyl

Met hod 1: AcOH 10
[(IR) - 1-(1-ethyl-7-nmethoyy-1H benzi m dazol - 2-yl ) et hyl ]
carbanate H O Ove 15 tert-butyl ((1R)-2-{

2- (et hyl am no)- 3- net hoxypheny! 1 anm n . . :
Boc jlaib{ T 2. bROGURGR] “URR D AFIOPI ST [ guipped gt i

t %ﬁ@ pﬁb I €% iRiesSitieP hwassdhiessodoheibn, DIB& BI34 mL,
bara?gﬁ(lf a{%% e%\{&gg&t g%éSC for g h. %’hg reacﬁi on ed
1.93 mhoablsy end BEBEPHI dhe il bamottd svere adsigd e d he prsulianimaixygy was stirre

for Baiamistpod el OHE B aB@eEind RIS Mk cARERAR AT

uct as a
ethyg)gwtéﬁiée—i, B8 afthe BR1Ag) (Ohe g il t75empobYant DEM (Zalpi Ede myultant

20 next step after LC-M5 characteri.zation.
mixiStepay $tirred at room tem;?erature overnight. T%e reaction mixture was concentrated to

a thi%%,i% R pﬁ %%o%\gt%c%}% \%J?sgrgg&%s gxifég &nsgh g?feli a!%%t?@ééﬁkll'vﬁasl_géd aith W?}er
followed by brine. The organic layer was dried over sodium sulfate (anhydrous), filtered and
concentrated to a solid. The solid crude product thus obtained was purified via column
chromatography using a gradient of 10% ethy! acetate in hexanes to 100% ethyl acetate
followed by 5% methanol in ethyl acetate to obtain the desired product in the form of an off-
white powder (0.305 mg, 60%), 'H NMR (MeOH-dy): 8 7.96 (d, 1H), 7.84 (bs, 1H), 7.54 (d,
1H), 6.60 (dd, 1H), 5.04 (q, 1H), 3.42 (q, 2H), 1.50 (s, 9H), 1.48 (d, 3H), 1.28 (t, 3H). M/Z
308

Step 1T

[1-(3-ethyl-3H -imidazo[4,5-b]pyridin-2-yl)ethyllJamine dihydrochloride (Intermediate
15)

2HC1
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Ove 25 tent-butyl

[(1IR) - 1-(1-ethyl-7-nmethoxy-1H benzi m dazol - 2-yl ) et hyl ]
waeabapaste (0.18 g, 0.56 nmmol) and 4M HCO / di oremeBE®7/004267

m.) were taken in a round bggt.om fl ask equi pped with a

stir bar and a rubber septum The reaction mxture

irred at. . f i
A R R G L O
0.54 rhﬁloﬂs?f, Aioslad (BABL Pardll Ldvidsheh’s £APEAYNUOS B X2 2kEnolWavere placed in

2008/ 056150 PCT/ GB2007/ 004267 -130- Method 2; _
a microwgys Sahe equinpsd snih a siir danind the eesulfant ngxie wag Beatedsigay |

mlcmt%;\/’% %\% ]-aér(ﬁglr'%{ 25{1( sprégl.ggf}é]%l%ﬁﬂ% v@zﬁ' t?%’iilr erfﬁlirny ﬁdtt%h?ﬁﬁ’s‘k,
conceB@etedlida Qtk(browad 8dlid)whichSZasrth®l ronsaaited makokann, fltered,

round bottom fl ask equi pped wwth a stir _ bar ng gx:l\/l
concepyraied yndisubieatde the deprateréion o6 thet? Ay SHIRGEHE /dioxane (3
/ _ P
). erpacglgn bl oo i ot FpiBRacl; RRE WAl Eoncentated
undemvegucetliptesede t6 gicldihe miing keglrachdorideerhiekl seas usddomithout further
_another round bottom fl ask contai ni ng N2
purifigptipy W4 Hihe-2, 3-dianmine (SM1g) (0.24 g, 1.75
mol s) and DCM (2 nL). The resultant m xture was
stirred at roomtenperature overnight. The reaction
Methnil 8t 4vdGHdiogmrecent rated to a thick syrup. A solution
was. reconstituted using ethyl acetate and washed with
Inter tedB: t ol | owed by brine. The organic |ayer was
[1-'(l%lhﬁqm‘béﬁziﬁﬁdbiﬂm%q?-flé}h&h RGNS hydiddhigridd and
concentrated to a solid. The solid crude product thus
obt ai ned was purified via colum chromat ography using
a gradient of 10% ethyl acetate in hexanes to 100%
et hyl acetate foll owed N\50 et hanol in ethyl
acetate to obtain thr d mwHoduct in the form of
an of f white powder (0>305Nnmg, 60%, 1H NVR (MeOH- d4):
S 7.96 (d, 1H), 7.84 (bs, ¥H), 7.54 (d, 20 1H), 6.60
(dd, 1H), 5.04 (q, 1H), 3.42 (q, #9Y, 1.50 (s, 9H),

o A T B R g i e
(0.600ighy B6aaibl) wiad eeflixet én Add HiIl&lioxane (5.0 mL) overnight. The solyent was

evaporated to obtain the title compound (0.576 g), which was used in the next step without

further purification. For NMR analysis, a small amount (0.020 g) of the crude product was
basified using 2N NaOH and extracted with EtOAc. The organic layer was concentrated irn
vacuo to give the product as a free base.

'H NMR (free base) (300 MHz, CDCl3) § 7.76-7.73 (m, 1H), 7.36—7.22 (m, 3H), 4.66 (q, /=
7.1 Hz, 2H), 3.50-3.48 (m, 2H), 1.70 (br s, 3H), 1.57 (br s, 3H), 1.48 (t, J = 7.1 Hz, 3H). M/Z
203.

Method 3’: 2M HCl in Ethanol and 4M HCl in dioxane

Intermediate 59:

1-(1-Ethyl-1H-imidazo[4,5-b]pyridin-2-yl)-1-methyl-ethylamine; hydrochloride
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15) a N> NH N2 25 .2HC1 WO 2008/ 056150
PCT/ GB2007/ 004267 -131 tert-butyl
w@ 2008f02616@t hyl am no) pyri di n- 3-yl ] am no) PCT/GB2007/004267
- 1- net hyl - 2- oxoet hyl ) car banﬁze (0.168 g, 0.54 mmols)
, dioxane (3 nL) and Lawesson's reagent (0. 109 g, 0. 27

The (3G IanodNaT eGSR L L EeHARERR fhhBuot ester
(SM E ‘g\éemﬂ{ol)l@g&sﬁ End%dhn 4T\h'1§cr BSdibkidfR(50i Ly med MSM HCI in

n a roun tom | ask, 5 concentrated to a
ethandh(]}5 hEpundedN; dimand heflvaed a6 he cmessqlvw &epsiqyaporated and the

o G BRSPS Py b0, g s

produ[&- 4% ogy.ude reaction mxture vvas stirred at room
ature for 2 h and concentrated under reduced
Methpd dsSadiemtRithipwedtel Aldehydai ne hydrochl ori de whi ch was

used wifhout further purification. MZ 190. 10 Met hod
Interme Wﬁé:l :

/[ di oxane Internedi ate 16:

R)-1Ld=Kéh ﬁsfwﬂmiéth IHMBkagdhidazoli2-yll-e fret hyl ] ani ne
ydr ochrl or 1 H2 N 15 HC
[1-(2-Ethyl am no- phenyl car banDyI -1- et hyl et hyl ] - car ba
mc acid tert-butyl este (0.600 g, 1.86
nmol) was refluxed in 4 ) ape (5.0 nl)
overni ght. The sol venp”"Was~ @vaporated to obtain the
title conpound (0.576lg), whigh was used in the next
step without further purificCation. For NWVR anal ysis,
Ste glsrmll anount (0.020 g) of the crude product was 20 ,
asified using 2N NaOH and extracted with Et OAc. The
(R)-PI-geRilylI5a0:aimevhexy-a Hebatzoahiskzolr2-y)) ethyd | -carbginie acidetert- butyl
product as a free base. 1H NVR (free base) (300 MHz,
estercDC13) 8 7.76-7.73 (m 1H), 7.36-7.22 (m 3H), 4.66
(g, J = 7.1 Hz, 2H), l3 50-3.48 (m 2H), 1.70 (br s,
3H), 1.57 (br s, 3H) ol. 8(&, INAede 1 Hz, 3H). MZ
203. 25 Method 3 ZM@EI\;LMHO and 4M HO in
di oxane N
0]
|

A solution or suspension of (4,5-Dimethoxy-2-nitro-phenyl)ethylamine (0.23 g, 1 mmol) and
Boc-D-Ala-CHO (SM 1ae, 0.17 g, 1 mmol) in EtOH (4 mL) was treated with freshly
prepared 1M aq. N2;S,04 (3 mmol, 3 mL). After heating the reaction mixture at 70 °C for 5-
12 h, it was cooled to rt and treated dropwise with 5 N aq NH4OH. The resulting residue was
extracted twice with EtOAc. The combined organic layers were washed with brine and dried
over anhydrous MgSO, and concentrated. The resulting product was then purified by flash
chromatography on silica gel using a 35-80% EtOAc/hexane as eluent. Yield: 0.37 g (60%).
'H NMR (300 MHz, DMSO-dg) &: 7.42 (d, J = 8.5 Hz, 1H), 7.14 (s, 1H), 7.10 (s, 1H), 4.97
(m, 1H), 4.22 (m, 2H), 3.81 (s, 3H), 3.76 (s, 3H), 1.48 (d, J = 6.9 Hz, 3H), 1.38 (s, 9H). M/Z
=349,
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I nternmedi ate 59:
1-(1-Ethyl -1H i m dazo[ 4, 5-b] pyri din-2-yl)-1-nethyl -eth

W@ b@giomdso hydrochloride N N N NH2 . HCL WO 20P81/6Be®3004267
PCT/ GB2007/ 004267 -132 Thd33-

[ 1- (3- et hyl am no- pyri di n- 2-yl car barmoyl ) - 1- met hyl - et hyl
Step -carbamic acid tert-butyl ester (SMai,1.93 g, 6
) was suspended in 4M HCl in dioxane (50 nL) and
(R)-121 Ethy5-dimetinixyaiibbenddmidizol2gdr-ethiglaamine findermediate 30):
refluxed for 16 h. The sol vent was evaporated and the
resulting solid tritdrated with ether, filtered and
th
\nd

dri ed under vacuum t &-sbtair desired 5 product
(1.4 g, 99% . Method 4:i u
o)

{ tithj onat e, Al dehyde
| nt er medi ate 30 N

(R -1-(1-Ethyl-5, 6-di et hoxv)l H benzoi m dazol - 2-yl ) - et
hylamine O CNNH O N 10 ‘Step 1:
(R -[1-(1-Ethyl-5, 6-di met hoxv-I|H benzoi m dazol -2-yl)-e
thyl]-carbamc acid tert-butyl ester: O NNHBoc N A

The r8&tioh iod (Rl -d tithehs b atimethoxy- 1 H-benzoimidazol-2-yl)-ethyl ] carbamic acid

4, 5- Di met hoxy- 2-ni .1 o- i
g L 9 SR 1 B85 s, 8 o e
hidRge 41eatigd: ool M2 KD, Mriad. i
the p‘ﬁg%f%}y?ggkn%l ?E% ?ﬁ)q %Ztglegr hea??%h?hea?eggtsibonﬁq outusing
TFAMIGNi 4, vlv) HOpI@e ofr4)8 HClAlipxang thoeerrespondiag irglyaroagaipte salt was

Areated dropw se. wth. aq NHAOH. The resulting
ObtalP%‘ﬁﬁ%él Hbthﬁég& @PFC&'B}"Q&&? ?\nlz)ce with Et OAc. The combi ned

organic | ayers were washed with brine and dried over

anhydrous MpSO4 and concentrated. The resulting

Method §d 40 tHGIAR Ioxpesanst§9divma dydipxideadBan®d chr omat ogr aphy

Interownggflgigei%a gel using a 35-80% Et OAc/ hexane as el uent.
£58:37 g (60%. 'H NVR (300 MHz, DMBO d6) 8:

(R)-14(Bréthiyll6-ndethioRy-3HEmMidAK)[4,57c]pridin-2-Hethanadlng s, 1H),
4.97 (m 1H), 4.22 (m 2H), 3.81 (s, 3H), 3.76 (s,
3H), 1.48 (d, J =6.9 Hz, 3H), 1.38 (s, 9H. (MZ
=349. WD 2008/ 056150 PCTLER2007/ 004267 - 133-

N
N~ N o
=N

A 100 mL round bottom flask containing crude (R)-tert-butyl 1-(4-(ethylamino)-6-
methoxypyridin-3-ylamino)-1-oxopropan-2-ylcarbamate 2.13 mmol maximum, (SM 2ad’,
0.719 g) was charged with 4 N HCl/dioxane (6 mL), and the mixture was allowed to stir at
room temperature. After 2 hours, the dioxane and excess HC1 were evaporated under reduced
pressure. The residue was dissolved in absolute EtOH (8 mL), and solid NaOH (406 mg, 10.2
mmol) was added. The mixture was placed in an 80 °C oil bath. After 90 minutes, an
additional 440 mg NaOH (21.2 mmol total) was added, and heating was continued. After

another 3 hours, the reaction was allowed to cool. The mixture was concentrated under

reduced pressure, and the residue was partitioned between CH,Cl, and H»O. The aqueous
layer was extracted with CH»Cl,, and the combined organics were washed with brine, dried
(MgSOQy), filtered, and concentrated to a dark red oil. This-material was used without further

purification.



10

15

Step 2:

(R -1-(1-Ethyl -5, 6-di net hoxy-1 H benzoi m dazol - 2-yl ) - et
wgoansdiso (I ntermediate 30): 1 O~ N NH2 O NeGI/GBe007/004267

reacti on of -134 -

(R -[1-(1-Ethyl- 5 6- di met hoxy- 1H benzoi m dazol - 2-yl ) -e
r bam c ag tert- but
L R e G e
Apphgﬁ}(ﬁ oftnt[@hcﬂf DAUGEIRY DRIUH RMrang dRreial 2a yi¥idekidatefin@Bate 61.

Z 249. Wen Step 2 was carried out using TFA DCM
Meth()dSi(MWroyvaVﬂcm(hbenS)f 4M HCI / di oxane, the

coaﬁisg@ndl ng trifluoroacetate salt was obtained (as
Interpg ‘ase of Intermediate 32) 10 Method 5: 4N

(6-mlbﬁ(ﬁiyﬂmPeueyldnSMidm[ztyﬂemﬂhn-zeﬁhannéthyl-ethylamme

I'nternmedi ate
To [1(®Csaclqmoml1ﬂy¢ﬂlslamqmmdmﬁ yiearhameylreduwlghanic acid tet-butyl
ester Lﬁ\/{{}%&agpg gkg palve m'g‘? NMLsNaBed M %) 1 &9&&%2@ fi1)Qnder N, atm. It

al |ng crude ( tert-butyl
was altoféd (@ktlryek 8560 empferature for 2 h. The solvent was removed by evaporation and

N TR T IR T
(10 n‘Yi‘:,)F nd %Mttﬁl%' Wb lf@é?éﬁ%t é@”d'@o} 2h 04l nﬁ&%wmzé(ieldét@r W@Ee reaction

tir at roomtenperature. After 2 hours,
mixtird evadicoxanaatad.dl lexesdse W pmn@l@\k@pmemwenfr@&mform, and

extraépgg &1&){ %q;p&‘ iﬁmr)gamgﬁ%yreg%}ag I‘lﬁé@? ?Q@% ?llt\é%q féﬁ foncentrated to
obtalglﬂ?)c}v@@réﬁﬁqdeth}ﬁmmnma%ﬁ 308 yﬁhﬁcﬁﬁl)tdmm&ﬁ a€adight brown

After 90 m nutes, an dditi onal 440 O—A
oil.I(tedm@aliates |9, 1(band)12ﬂdquq§@@areérbd ome &t Fhﬁ’gthméneth‘)d escribed

abovg?nrglwgzgt%?%lafo‘ %ii rliﬁﬂ@ 6. u%inl%,athg V%e; ofic 4fi8e S?zg?eg%a%ﬁl (SM2)

concent under
mMMQQQQ§QQﬂ@Bessure and the residue was partitioned
bet ween CH2C12 and H2O. The aqueous 25 | ayer was
extracted wth CH2Cl12, and the conbi ned organics were

washed with brine, dried %'ﬂl ), filtered, and
concentrated to a dark. re ﬁ?% This-paterjal g

INTUSSHudfurDaHd Nawid ner  purifj cati DANMR 2008| B5@158M2 | Method
BCT/ GB2007/ 004267 -124

9 N>/L -~ 256 2a 1
>(©E ;o
F N
P\ §
{(1R)-1-[1-ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}amine
9a -- 256 2a’ 1

{(1S)-1-[1-ethyl-6-
(trifluoromethyl)-1H-

benzimidazol-2-yl]ethyl}amine




Internmedi ate 60 was prepared fromstarting nmateri al

ac'

nternedi ate 61.
nterrredi ate 60: 5

by net hod descri bed bel ow.
wW®200d®50150 bed bel ow to starting materi al
Met hod 5:135M crowave conditions)

Application of nethod
2a yi pCTEeB2007/004267

e 5ot

r'zii

T3

j L UL Ilyl 'I
INT Sirq‘fg{‘]z?ﬁv@%feam ne: Method
op | L~ (©- Cycropropyr-Z4-et nyl aim ne- pyr ar n- 3- yl|CagPanpyT) 1
et hyl ] - caRham-b_aci:d tert-putyl ester (SM|2ac’',| 696
2.0 W}%ﬁ% AMIHO in dioxane (20 ml)
r\ger $ i - was |l owed to stir at rqom
empafrature foff 2 h. The s¢l vent was renoved by
vapokation and._ the residdye dried under vgcuo. |The
esi due was dissolved in 10% aq. NaOH (4 nl) and EtOH
) ' wag heated at 80C flor 2 in a
Q%n(‘& ﬂi}éG% hﬁoﬂ&%‘#@reacti on m xture wag
¢ QrC-peiimidgol-Zhe resi due was partitioned Hetvveen
ywater / chloroform and extracted with chljorofdrm
"h’é]eﬂ’rywlﬁel ayer was dried (Na2S04), filtgred gnd
goncentTated; to—obtain = 1
10 16 yl-1-et hyl - 18 i mi dazo] 4, 5- c] dy? rai|n-2> yl
)-e e a%:a light brgwmn oil.Internedi ates 9, 10
: 12-14|were prepared by |one of the threq netHhods
descri bed 15 above for Intgrnediates 11, 15 and |16
Usi e speci fig am de Startlng Mat eri al (SMR)
iihi'qg'ﬁw)d"" eﬁ‘&“‘gs TABLE 3 INT Structure and {Nane
“ﬁeNMﬁnPl’hZol )é‘(ﬁﬂ]&hﬂm& Ni{-- 256 2a 1 N4 N HF
{(18-1-[1 6- (triflyoronethyl)-1H
12 @nzi i dazol 2 yI] et hyl }anijne 9a - 256 2a'| 190N Rd 1
3__~ N F {(1S)-1-[ 1-|et hyl -
(it rN or rret &) - 1H benzilm dazol - 2-yl ] et hyl }airri ne
\WO/20 6150 PCT/ GBZOO7/904267 -135
[1-(1-ethyl-1H-imidazo[4,5-
blpyridin-2-yl)ethyllamine 7
13 N| N N\ -- 190 | 2e 2
Z N NH,
[1-(1-ethyl-1H-imidazo[4,5-
c]pyridin-2-yl)ethylJamine
14 X N\ "H(NMR (MeOH-d,) | 190 2f 1
| —(
@N NH 0 9.53 (s, 1H), 8.55
\ (d, 1H), 8.28 (d, 1H),
5.10 (g, 1H), 4.65 (q,
[1-(3-ethyl-3H-imidazo[4,5- 2H), 170 (d, 3H),
c]pyridin-2-yl)ethyllamine 152 (t, 3H)




INT Structure and Name 1H NMR M Z SM2 Method 9b N 256

2" 1 N2 FN FF{ 1-[ 1-ethyl-6-(trifluoronethyl)-
wdabkboesasom dazol -2- yl]ethyl}am ne 10 N~ -- 32BCRIB1007/004267

NH2 CI N [1-(6-chloro-|-eti®¥l--IH b enzim d

azol - 2- yI)ethyI] amne 12 -- 190 2d 1 K(LNH2 [1-

INT \ﬁtr?i[ vVl - hﬁrygﬁlﬁ E:ﬂl ﬁl;zH 2Jy| rml mycl ) 'Mle iz J'oMethod

(

25 -(11 | ! H i dazo[ 4, 5- €F pyr i di n-Z-yl')y ety | am;ne 3
mwmm 190 f 1° \1~ N N NH2 b 9]53 (s|

td, 1H), 8.28|(d, 1H), 5.10 (g, 1M,

41 5 (q, [\1- (3-ethyl -3H i mdazo[4,5- 2H), 1.70 (d,

; r|d|n2yl)ethyI]am'ne 1.52 (t, 8H WO

\&08 056150 PCT/ G3B2007/ 004267 -136 INT Structure and

AR)-riorghforor edwbSilaxed | 25 F )c /2 -{ 242|2i 3

L’!lH-‘bJﬂandla%l’-ﬂ-y‘)@fh@hhﬁﬁﬁe -ethyl -5-f1uoro;

26 - 225 2j 3
F N
\>)\ NH
N
- )
[(1R)-1-(1-ethyl-5,7-difluoro-1H-
benzimidazol-2-yl)ethyljamine
27 - 258 2k 3

O
ks

[(1R)-1-(5,7-dichloro-1-ethyl-1H-

benzimidazol-2-yl)ethyl]amine

28 - 238 21 3
N
Ty
Cl ;\

[(1R)-1-(6-chloro-1-ethyl-5-
methyl-1H-benzimidazol-2-
yhethyllamine




1H benzi m dazol - 2-yl )ethylJamne 26 F 225 2j 3 NH2 F
[(IR-1-(1-ethyl-5 7-difluoro-IH b

wepmsrdarol -2-yl)ethyl] amin e 27 C -- 258 2RCBGBRNMZ2/004267
N C [(1lR)-1-(5,7-dichlora-fi37ethyl -1 H
benzi m dazol -2-y| )et hyl]amne 28 -- 238 21 3 N NH2

o N A N )\ 4

J.I\ U CIII UI G 4— LoL P 1 E
INTp ﬁﬁ}’kﬁ‘fﬁaﬁ Mf dazol - j!et hiHXMB e wo| W/Z | SM2 | Method

ZP087 U50150 P |/uj.4uu1/uu44>/ —IST7TTNT ST 3 0]
2N I\/! SM2 Method |29 -- 207 2m 3 (I?I'%THZ iﬁf 3
[ -7 fluoro-1H
b azo - 2- et hylJam pe 30 'H NWR (300 MHz, 249
- : NDI\/SOd6) 8: 8.89 > NH2 (bs, 2H), 7]36
(

[(1R)-1-(1-ethyl-7-fluoro-1H-

benzimidazol-2-yl)ethyl]Jamine

30 | "HNMR (300 MHz, | 249 | -- 4

@) N\>)\ DMSO-dg) 6 8.89
NH, (bs, 2H), 7.36 (s,

0] N

| ) 1H), 7.22 (s, 1H),

4.95 (bs, 1H), 4.40
[(1R)-1-(1-ethyl-5,6-dimethoxy- (m, 2H), 3.87 (s, 3H),
1H-benzimidazol-2-yl)ethyl]amine | 3-82 (s, 3H), 1.66 (d,

J=6.9 Hz, 3H), 1.34
(t,J=6.9 Hz, 3H)

31 - 248 -- 4

[:;@z;w

[(1R)-1-(1-ethyl-6,7-dihydro-1H-
[1,4]dioxino[2,3-f]benzimidazol-2-
yDethyl]amine




Wahbob/asm'stm dazol

1H), 7.22 (s, 1H), 4.95 (bs,

[(IR-1-(1-ethyl-5, 6-di nmethoxy-

(d, J = 6.9 Hz, 3H), 1.34

248 -- 4 NH2 o~ N [(1R)-1-

n QA |

adl

(1- ethyl

1H), 4.40

(m 2H), 3.87 (s, 3H),
3H) PCTUGBB007/004267

-2-yl)ethyl]am ne 3.82 (s,

(438 = 6.9 Hz, 3H 31 O --
6, 7- di hydro- 1H

N g R enLoor o0esty

e T T

FARW-X h\/l 1 am nq !A‘]
ﬂﬁ%NM# Str chéZe SM3 | Method
NGTE T SR R T
324NO<N DI\/SQd6) S: 8.52 0> 7255 (s, N
1H) /77 | 93 (s, pvsO- %)32852
[(1R) -1 hyI 5H- '\4216(rn r%{
[ 1, 3[47 oxe¥0[ N5 f] benzi ni dazbis- &), (7@9(8, = §.87 Hz,
3H), vyl)ethyl]&am ne 1.29 (¢, @ TI‘F 881% 3H 33 F~F
“1'2732n 3 FEONNE2 N{(1 ¢ | - §- |
(frifluoromethoxy)-1H benzi|sosagadHR4wk] et hyl }gmi ne
4 - -
316223ty LsH 4.16 (m, 3H), 1.53
[1,3]dioxolo[4,5-f]benzimidazol-6- (d, J = 6.87 Hz, 3H),
yDethyllamine 1.29 (t, = 6.87 Hz,
3H)
33 F -- 273 2n 3
{(1R)-1-[1-ethyl-5-
(triflaoromethoxy)-1H-
benzimidazol-2-yl]ethyl}amine
34 -= 225 20 3
N
N NH
F N
[
[(1R)-1-(1-ethyl-6,7-difluoro-1H-
benzimidazol-2-yl)ethylJamine
35 -- 203 2p 3
N
N\ NH,
>
[(1R)-1-(1-ethyl-7-methyl-1H-
benzimidazol-2-yl)ethyl]Jamine




CN\ N2 FN{(1R-1-(1 -ethyl-6,7-difluoro-IH b

enzimd azol-2-yl)ethyl] amne 35 -- N 203 2p 3 \ NH2
WORGgARI5A- ( 1- et hyl - 7- net hyl - | H PCT/GB2007/004267

benzi m dazol - 2-yl ) et hyl ] am 41890 2008/ 056150

PCT/ GB2007/ 004267 -139 INT Structure and Nane 1H NWVR

6 201272 try
™ ﬁx?g;’u H%@nﬁ%‘am 1 m daz e §SM2 | Method

am noe hyI ]-1- ethyl- \Z
ar boxyl at e-37 247 2r  HN-N"N"O O et hyl 2q 1

2

¢ 261

21[ (1 1: am noet hyl] - 1 e1 hyl - 1H benzi mi dazol e{5-
ca %ﬁf ~'

{ 1-

y

8 235 2s S
1R) (rret hyI thio)- 1H benzi m dazol {2-
]ethyl}a 3 N 268 Pt

ethyl 2-[(1R)-1-aminoethyl]-1-
ethyl-1H-benzimidazole-6-

carboxylate

37 : - 247 | 2 1

HZN/:\\(N
N

O
0 \

methyl 2-[(1R)-1-aminoethyl]-1-
ethyl-1H-benzimidazole-5-

carboxylate

38

N

// -- 235 2s 1

HN >N
s
\

{(1R)-1-[1-ethyl-6-(methylthio)-
1H-benzimidazol-2-
yllethyl}amine

39 -- 268 2t 1

Sse

[(1R)-1-(5-bromo-1-ethyl-1H-

benzimidazol-2-yl)ethyllamine




wEansE8ABn 7/ 004267
MZ SM2 Method 40 O C:: CN-

NH2 N
benzi m dazol

[(AIR -1-(1-ethyl-5-pyridin-

[(1R) - 1- (5-brono-1-ethyl-1H
-2-yl)ethyl]am ne WO 2008/ 056150
-140 INT Structure and NaneC1/EBbMR004267

140266 2t NH2
3-yl

INT 1S teaetarehhl@Names- Y1 ) €T RyTTam ey T35 &t
NNH2 N T(IR-]-(1-ethyl-5 -pyrl(}{n- I- Mz SM*Z Method
40 wzi m dazol - 2-yl)ethylTlam ne 42 -- 229 Zge I T 7
NHj R) - 1- (5-cycl opropyl|- 1 -ethyl -
-yl)pthyl]] amne 43 F F-H NWR ({300
\ 3Q D6) (8 ppin NH2 1.35 |(t, 3 H)
1. ABH(m 2 H 4.93 (m|{ 1 H)| 8.03
(s, (IR) chippro-1-ethyl-5- .5 H) 8.12 (s, .5 H)
(ftrifluoronmethyl)\1 H 8.21 (s,.5 H) 8.30 (Js, .3 H)
henzi m dazol - 2-ylfet hanam ne 8.87 (s, 3 H (WD
2008/ 056150 PCT/'GB2007/ 004267 -141 |INT Strjucturje and
NOR) - NRy V5 4y el N O
1H-benz1m1dazol-2-yl)ethyl]amlne
41 N~ ’ - 266 2t 1
A N
N NH,
;
[(1R)-1-(1-ethyl-5-pyridin-4-yl-
lH-benzimidazol-Z-yl)ethyl]amine
42 - 229 | 2t 1
N
N NH
;
[(1R)-1-(5-cyclopropyl-1-ethyl-
1H-benzimidazol-2-yl)ethylJamine
43 F e 'HNMR (300 MHz, | 292 | 2u 1
= N\>/L DMSO0-Dg) d ppm
N y NH 1.35 (t,3 H) 1.59 (d,
) 3H)4.43 (m,2 H)
4.93 (m, 1 H) 8.03 (s,
(1R)-1-[6chloro-1-ethyl-5- 5 H)8.12 (s, .5 H)
(trifluoromethyl)-1 H-| 821 (s,.5 H) 8.30 (s,
benzimidazol-2-yl]ethanamine 5 H) 8.87 (s, 3 H)




44 'H NWR (300 MHz, 223 -- 4 N NH2 DvsO-d6) 8: 8.81

N (brs, 3H), 7.68-7.65 C > (m 1H), 7.37-7.24 (m
wa@kelos/0s6198- 4. 84 [ (1R)-1-(7-chloro-1-ethyl - 1H PCTGB14y/004267
4.68-4.42 benzi m dazol -2-yll3kthyl] amine (m 2H),
1.59 (d, J = 6.87 Hz, 3H), 1.40 (t, J = 6.87 Hz,
INT 38truétire and Ranfe? NOW N NHZ— T
[I( rl\l Jre?%nchl oro-5-et hyl - 54 LIHNMR M/Z | SM2 | Method
44 gm dazo[ 4, 5- clypyr i dazi n- 6- |y KMR/ {J0avine, 46 2DB N - - 4
, FN F{I-
[ ’#’%r onet hyl )DMSO-dg) 0:8.81
1 b ridin-2- yl] ipe 46" N -- N
H2 NF ~~x F {(@ﬁ) ?'ti‘? y’ﬁ%ﬁﬁ% l6-
thyl) - 1Hi ni dazqhd 180, 7.37-7.24
k] pyridi n£2-yl ]ethyl}am ne WO 20 8/ 056150
F’CTllR G8120707l/11004267 (m, 2H), 4.94-4.84
(AR)-1-(T-chloro-1-ethyl-1H- | 411y 4 68 442
benzimidazol-2-yl)ethyl]amine (m, 2H), 1.59 (d, J =
6.87 Hz, 3H), 1.40 (¢,
J=6.87 Hz, 3H).
45 , - 226 | 2v 1
/N N
NT X
/lk;[ \>/LNH2
=
Cl ;
L(1R)-1-(3-chloro-5-ethyl-5H-
imidazo[4,5-c]pyridazin-6-
yDethyllamine
46 N o - 258 | 2w I
N
Fy@\
F Z~N
F )
{1-[1-ethyl-6-(trifluoromethyl)-
1H-imidazo[4,5-b]pyridin-2-
yllethyl}amine
46’ Ne n - 258 | 2w’ 1
~
F N
F )
{(1R)-1-[1-ethyl-6-
(trifluoromethyl)-1H-imidazo[4,5-
_ | blpyridin-2-yl]ethyl}amine -




-142 INT Structure and Nane 1H NVR M Z SM2 Met hod 47
N HNWR (300 MHz, 203 2x 1 NH2 DVsO-D6) 6 ppm 1.37

w@ qoos@sd-ll);o 1.63 (d, 3 H 2.47 (s, 3 H) PCT/GB2007/004267
[(IR)-1-(1-ethyl-6-nmethyl -1H424.36 (m 2 H 4.94
benZ|mdazoI 2y|)ethy|]amne(m 1H 718(d 1H)

Q L n

INT, | Sizgtpire sgNag)e ;o BN TBNMEK |0 [ NZ | SN2 | Method

[ TR - I-( I- etny| Z-TTUOT O-T ¥
47 ridazyl - 2-yl ) et hyl ] am eHNi\gR@WW’(aoO‘?’ y, 2 1

( Elgs) 8: 8. BBMS{()JII)&B{_pb@m iH}lé s
%AB6~NF (m 1H), 4.96-4.86 1H), 4.48-4.2
1R)-1-(1-Yethyl -5,6, 7-trif éé?&q,gﬂ{),’m)’i,(d,l. 57 (d, J 3

[
1HDb i m-d | -2-yl)ethyl i 7 , 3H), 1/39
2 enzi m“dazo yl)e y ] ag‘g}gggﬁ@&ﬁg )

%@é&%&&%‘ﬁﬂa@@fﬁy "N\ S86at arHazwm Nare 1H NVR

P
M - 267 2 N H2 N
H Bt ke 287, 251

H) 7.55 (s, 1 H) 7.60
(d, 1 H) 8.34 (s, 1 H)
8.89 (s, 3 H)

48 F - 207 | 2y 1
N
A NH
;

[(1R)-1-(1-ethyl-4-fluoro-1H-

benzimidazol-2-yl)ethyl]amine

49 'H NMR (300 MHz, | 243 - 4

F N
N\ NH DMSO-dy) J: 8.83
2
E N (brs, 3H), 7.69-7.66
E ) (m, 1H), 4.96-4.86
(m, 1H), 4.48-4.27
(m, 2H), 1.57 (d, J =

6.87 Hz, 3H), 1.39 (t,
J=6.87 Hz, 3H).

[(1R)-1-(1-ethyl-5,6,7-trifluoro-
1H-benzimidazol-2-yl)ethylJamine




51 --

(trifluoronmethyl)-1H b enzimd azol
N 336 2aa 1 F F NH2

Br

w@ edBps6lis) 5- br ono- | - et hyl - 6-

-2-yl ] et hyl

}am ne

(trifluoromet hyl)PAHG&BR007/004267

enzi m dazol - 2-yl Jethyl }am.ng3%2 C -- 225 -- 1 NN
NH2 N [1 (4 chl oro- I-ethyI-I H-
I T YT T O 1T=2= yl CLlly -a/3e -2 025 d
INT, 'S} E\é&t"" a}‘dﬁ‘ ‘%ﬁ 1- (1- et hy] - @Ml "M/Z | SM2 | Method
50 1M dgzo[ 4, b-cJpyridin-2-_yi et Naman e Yo U%‘O‘E&%SG 1
PCF 2007/ 004267 144 INT|Structure and Narf® '1H KER
l\/ﬁ N54N H NVR (300 MHz, 271 2a@e 1,|3 F
| Q. F N [brs, 3H), 8.13 (s, F 1H),
71 88 (d, . 26 - ethyl - 6(tr|fluororethy)-
Hz, 1H), 7760 J = 1H benzi m dazol -2-yl]-1- 9.91
Hz, 1H), 456 thylethyl}am'ne(q, J = 6.88 Hz| 2H),
1 82 (s, 6H), 4.36 (t, J =/ 6.88 Hz, 3H).
{(1R)-1-[1-ethyl-5-
(triflooromethyl)-1H-
benzimidazol-2-yl]ethyl}amine
51 -
Br N 336 2aa 1
ef >
N
)
{(1R)-1-[5-bromo-1-ethyl-6-
(trifluoromethyl)-1H-
benzimidazol-2-yl]ethyl}amine
52 Cl - 225 | - 1
N
NN
Oy
. ;
[1-(4-chloro-1-ethyl-1H-
imidazo[4,5-c]pyridin-2-
yDethyl]amine
53 220 | 2ad’ 5

(R)-1-(1-ethyl-6-methoxy-1H-
imidazo[4,5-c]pyridin-2-

yDethanamine




55 N 269 2af 1

FCNH F N

F{ 1-

[1-ethyl -6-(trifluoronethyl)- 1H benzim dazol-2- yl]
waey@soss1sopyl lanin e 56 ' H NMR (300 MHz, 283 PemyGB2®7/004267
F DMBO-d6) 8: 9. 33 F\ NH2 Ni4dors, 3H), 8.16 (s, F/
1H), 7.91 (d, J = 8.26
i .f:UU| uuctuy:\ ﬁ I_:), +—60 Z" g—=
INT, +S%“%?§‘Frﬁyaﬂ’é’§§§ 7.43 He, STV SaMZ Method
54 yl]cyclobutyl}a ne (q, J =G>h 3 0z %fu 3
(rn 2H) D- 269 (m 2H), Zﬁ)@%@?”{ 1 ae
8:9-1 » NH. 1. 40 (t | DMSO&$85Hz9.003H) WD
20084256150~ RCT/ GB2607/ 004267 - 145 I NT Strycturé and
neFll—'f NVR MiZ SM2 Met hod |$trsN3H), 288324h (5 N|FF \
N F 58/N N 'H NWVR (400 2aj F N2
2&% N mFE 1.3 8 (t, 117 7.'%%@%,‘%2?@ 1.59 (s,
6 | H-[be lﬁiiKlElﬂEfWﬂlED'(trlqu@HQW.Bh)(H,)J: broad s, 2
H) 1. ﬁémmldazol-z-yl]-l- 9.91 Hz, 1H), 4.56
methylethyl}amine (q, J = 6.88 Hz, 2H),
1.82 (s, 6H), 1.36 (t,
J=6.88 Hz, 3H).
55 N>y 269 2af 1
N
F\<©[N "
F
F )
{1-[1-ethyl-6-(trifluoromethyl)-
1H-benzimidazol-2-
yllcyclopropyl}amine .
56 'H NMR (300 MHz, | 283 | 2ag 1,3

N
F \: NH,
N
F
P )

{1-[1-ethyl-6-(trifluoromethyl)-
1H-benzimidazol-2-

ylleyclobutyl}Jamine

DMSO-ds) 6: 9.33
(brs, 3H), 8.16 (s,
1H), 7.91 (d, J = 8.26
Hz, 1H), 7.60 (d, J =
7.43 Hz, 1H), 4.46
(q, J = 6.88 Hz, 2H),
3.05-2.95 2H),
2.79-2.69 2H),
243-2.28 1H),
1.99-1.89 1H),
1.40 (t, J = 6.88 Hz,
3H)

(m,
(m,
(m,

(m,




1H i m dazo[ 4, 5-c] pyridin-2- (q, J=7.07 Hz, 2 H)

yl)propan-2-amne 8.16 (s, 1 H 8.98 (s, 1 H. 59 N
wWoR0RBS(1300 MHz, 204 2aj 3' CN>H2 DMSO d6) 8: POr/G82(034004267

s., 3H, 8.59 (d, J 5.23 hu451ro, 8. 44

[1-(1-ethyl -1H i m dazo] 4, 5- b] pyridin-2-yl)-1- (d =

o 7 7 o1 [

INTf%ﬁgﬁ tu@éndﬁ%ﬁi”)" efrlyljaﬁcszﬁ T K$M2J =

57 4 6. 87 Hz, I 3H) WO 200870656150 PCI7 GBZ00[7 ﬁq-éoz 5
146 | gty o and Nand 30 RVR M 2 o WEoRol 2o
-k H,6- Cycl opropyl -1 -ethyl -1H i m dazo
[4',: 'NanyI) ethylamne 61 N -- 244 5'| N <
N N 1- (6-Qycl opropyl -1 -egthyl -1 H i m dazo| [ 4, 5 c]

pyrif@in-2-ylY-1- methyl - et Hyl ani ne I nternedj at es| 17- 23
were generated by a nethod |outlined bel ow fpor
nternmediate 17. Internedilate 17:
1- (1-et hyl - 1H benzi m dazol|- 2-yl ) propyl ] am jne
ydrochloride N NH2 5 HC | A 25 ml round botton fl ask

58 wa_s {:1: har eed WFOVG LerU-RHUNIR (400 MHz, | 272 | 2ai 5
e | P NH, DMSO-D6) § ppm
) 1.38 (t, /=7.07 Hz, 3
H) 1.59 (s, 6 H) 2.27
(broad s, 2 H) 4.84
(q, J=7.07 Hz, 2 H)
8.16 (s, 1 H) 8.98 (s,
1 H).

F

2-(1-Ethyl-6-(trifluoromethyl)-
1H-imidazo[4,5-c]pyridin-2-

ylpropan-2-amine

59 'HNMR (300 MHz, | 204 2aj 3

Ny N>>(
@N\ NH, DMSO-ds) 8: 9.09
) (br s., 3H), 8.59 (d, J
=5.23 Hz, 1H), 8.44
(d, J=7.15 Hz, 1H),
7.56-7.51 (m, 1H),
4.56 (q, J=17.15 Hz,
2H), 1.84 (s, 6H),
1.39 (t, J = 6.87 Hz,
3H)..

[1-(1-ethyl-1H-imidazo[4,5-
b]lpyridin-2-yl)-1-
methylethyl]amine
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yl)ethyl]carbamate (Starting Mteri al
The sol ution
weemsopiisar bonate (0. 25 g,

mol ) and THE (5 nl).

i odide (18L, 0.19nmol),
t enper at ure overni ght.

avanarat ad undar raoadiiocaod nar

ool Ihao rocul

3; 0.045 g,
was treated with
0. 75nmmol ) and n- pr opgT/GB2007/004267
andggqgl.l owed to stir at room
The vol atil e conponents were 10

0.17

LA A~ N M e A B p > p —p - |

INTF 'Sﬁé'&"é“‘rééﬁﬁﬂm?i ed by srl

oo o THiC. T ooo

ca gbH NMR onat

V2

Method

60

(EtOACHHexame 20— 60—to—af
produc& 7\65% . This was
N HC /di oxa fHp L) and
' 2008/ 056150 PCT/
Evapg}ation of the s

nder'high acuum yi el ded t
' ' ield P
' Ttsilonsieyr FedivEEDen:

4
t
h
u
3
1+ . N N
o R PSR 2, o
W
1
W

pu

pC- Al a- g

Dethytaming. 24mol )  in DWF
th i sobutyl chlorofornmate
D mn at -20 C, o-phenyl en
hs added. The reaction m X

-
=

par af

pro— 0Ty o duEs
subsequent |y di
the solution wa
5B2007/ 004267 -
bl vent fol | owed

ne title conpou
ion of Starting
i ni dazol - 2-

poc N H A sol
and 4- et hyl nol
15ml) was treat ¢
(1.08nl, 8.24mMm
i ami ne (0.89g, !
ture 10 was allo
mtenperature (1}

| '730)

5501V
5 al |

147 f
Dy dr )
hd i n
Mat e

bd 1 n
bwed
br 1. 5

i ng
i al

of
ne

It i on
phol i
bd at {-20 G
pl ). After
B. 24mpol )
ved to stir

=
oty

i le sl ow y war m ng-to.-roo
[ 3h. The s
S*Rartitioned
er was washed

and the residue

yapor at ed,

et iropuigoRTun o

irhida@6[4(BLcIpiybide-294)-1chr o
D: 50) to afford a pale whi
etpdeethilamings0- d6) 61.

Z0oC 4> o~ —

2i—|). M ’Z:261. ’ I ni er nedi at es

pl vent was evapol
bet ween Et OAc ali
M th 5% NaHCO3 alf
filtered, the
was di ssol ved i1
vas heated at 65
and the residue

57

1) and \was
Ctacil

and
nd H20.
hd brine
50l vemt was
gl a¢i al
C for I|h.
vas 1%

mat ogr aphy ( Et QA(

fe solid (750 ,
40 (s, 9 H), 1.2%

L

t/ Hexgne
38%. 'H

(d, [3 1),

5,

; T IO (I 2 1)

18 - 20, shown i

T

n Tabl e 4,

InteVBiediadésCIRLE Geidchefidll Byad methoa ohtlined bélaty fof IntEmediate 17.

Inte

nternedi ate 17 using Start

-G PR ERA e ARl L5 BA

Material 4 (SM4):

ing Materi al

l‘eCI

L

3 for
ates 18 and 19 and Starting Material

4 for
ally

epar a?}ls%r?gﬂglf tarting

N
i
N NH

2
R HC1

A 25 ml round bottom flask was charged with above terz-butyl [1-(1H-benzimidazol-2-
ylethyl]carbamate (Starting Material 3; 0.045 g, 0.17 mmol) and THF (5 mL). The solution

{dazol - 2-yl ) et hyl ] carba

ter U
[(1R) - 1- (5, 6-dif|uorbe§u—n<
mate 1:.::~~ F N

was treated with cesium carbonate (0.25 g, 0.75mmol) and n-propyl iodide (18uL,

0.19mmol), and allowed to stir at room temperature overnight. The volatile components were

evaporated under reduced pressure. The resulting residue was purified by silica gel

chromatography (EtOAc/Hexane 40:60) to afford 40 mg of desired product (77.65%). This

was subsequently dissolved in 4N HCl/dioxane (1.5 mL) and the solution was allowed to stir




10

15

20

25

"W F N Nboc 25 was prepared in an anal ogous nanner
to Starting Material 3 except that 1,2-diam ne-4,5-
waledoBnribenzene was used in place of the PCT/GB2007/004267
0- phenyl endi anine to obtain. g as a white solid (107
1H NVR (300 MHz, CDC13): 51.47 (s 9 H, 1.76 (t,

ity b el S5

title Cabipeudd InNuatoaHoendid Z 18 215 N 21NH2 N
[1-[1-(cycl opropyl rret hyI ) - 1H benzi m dazol -2-yl Jethyl }a
mne 19 217 N:.: , \zZrl N [1

| dazol - 2-yl)ethyl] anine 20 F N
P"elié‘%“"m@&”mfdﬁ?g?&@‘ athyi o5, bedi Fluoro 1

tert{Hutyd fl-{ T -Bezaini izyl-) -9l bthnAoarban a2 Cl N 257 NH2 CI N
[(1IR) - 1- (5, 6-dichl oro-1-ethyl -1H benzi m dazol -2-yl)eth

yl] anine 23 243 Nv&q\i:mmubchF
\
N \
H

A solution of Boc-Ala-OH (1.56g, 8.24mmol) and 4-methylmorpholine (0.91ml, 8.24mmol)

in DMF (15ml) was treated at —20 °C with isobutyl chloroformate (1.08ml, 8.24mmol). After
10 min at -20 °C, o-phenylendiamine (0.89g, 8.24mmol) was added. The reaction mixture
was allowed to stir while slowly warming to room temperature (1h) and was then stirred for
3h. The solvent was evaporated, and the residue was partitioned between EtOAc and H,0.
The EtOAc layer was washed with 5% NaHCO; and brine and dried. The solution was
filtered, the solvent was evaporated, and the residue was dissolved in glacial AcOH (15ml).
The solution was heated at 65 °C for 1h. The solvent was evaporated and the residue was
purified by silica gel chromatography (EtOAc/Hexane 50:50) to afford a pale white solid (750
mg, 38%). 'H NMR (300 MHz, DMSO- ds) 8 1.40 (s, 9 H), 1.47 (d, 3 H), 3.17 (d, 1 H), 4.86
(m, 1 H), 7.13 (m, 2 H), 7.49 (m, 2H). M/Z=261.

Intermediates 18 — 20, shown in Table 4, were prepared in a similar manner to that of
Intermediate 17 using Starting Material 3 for Intermediates 18 and 19 and Starting

Material 4 for Intermediate 20 and the appropriate commercially available alkyl halide.

Preparation of Starting Material 4 (SM4):
tert-butyl [(1R)-1-(5,6-difluoro- 1H-benzimidazol-2-yl)ethyl]carbamate

F N
\>_<
FI)N N-boc
H H

was prepared in an analogous manner to Starting Material 3 except that 1,2-diamine-4,5-
difluorbenzene was used in place of the o-phenylendiamine to

obtain SM4 as a white solid (107 mg). '"H NMR (300 MHz, CDCls): 81.47 (s, 9 H), 1.76 (t, 3
H),5.01 (m, 1 H), 5.36 (d, 1 H), 7.36-7.41 (t, 2 H). M/Z=297.



{ 1-[1-(2,2,2-trifluoroethyl)-1H benzi m dazol - 2-yl ]
et hyl }am ne WD 2008/ 056150 PCT/ GB2007/ 004267 -149
wo bos@ssrpound M Z 24 217 N NH2 N | nter nmedi ap€r/2B2007/004267
[1-(1-cycl opropyl -1 H benzi rildgzol - 2-yl ) et hyl ] am ne
N~ NH2 N 5 Step | tert-butyl
[2-({(1E)-1-[(1E)-1-am nopro en -1-yl]buta-1, 3-di en-
1-vllam no)-1-nethyl - 2-oxoet lh carbamate 0 N ~\~

INTN| €bthpodO A sol ution of Boc-Al a-OH (1.56g, 8.Z24mof /7
and 4- n;eth\/l morpholine (0.91nf, 8 24pppl) 10 in

18 N[ N-di net hylforrmm de (DMF, 15nl) was treated at - 20215
Wth |ss u l\”%hl oroformate (1.08m, 8.24mmol). Aftler
I -20

10 o- phenyl endi am ne (O. 89g, 8.24mmuol)
wni The reaction mxture was allowed to stir
Wl warmng to roomtenperature (lh) and S

then stirrgd for 3h. The solvent was evaporated, and
the residue was partitioned between ethyl acetate and

HROL[ThG R Lhakon 11RBBAREH I e B MAHIEO3_and

btine i ed” over Na2SHA utl on was

19 f|ltered, tHe solvent was evaporated, and the residue17
was recrystallized fromEtOAc to afford tent - but yl

[ E) 1-[(NTE) 1- ami nopr op- | - en- 1-

vl -di en-1-yl }am no) - 1- net hyl - 2- oxoet hyl ] carjba

nat iC s carried on to the next step wthout

flrther pur' ication. MZ 279. W) 2008/ 056150

PCT/ GB2007/ 004267 -150- Step Il tert-butyl

]S El{- 1%'561%%?1'—?@%%%28928@%@{/ 1h@feno} - 1- met hyl - 2- oxoe
carpannl e

20

T

(IR)-1-(1-ethyl-5,6-difluoro-1H-benzimidazol-2-yl)ethanamine

22 257

oS e
/

[(1R)-1-(5,6-dichloro-1-ethyl-1H-benzimidazol-2-yl)ethyljamine

23 243
N\
NH,
N

{1-[1-(2,2,2-trifluoroethyl)-1H-benzimidazol-2-yl]ethyl }amine
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15

H NHO A5 The amine fromStep I, i.e. (tert-butyl
[2-({(1E)-1-[ (I E)-1-am noprop-I|-en-1-yl]buta-

wQa 2@8a5@me 1- yl } am no) - 1- et hyl - 2- oxoet hyl | car bp@®GB2007/004267
2.07g, 7.42mmol ), AcOH ((1.-269%, 29.68mmol) and MeOH
(12nl) were placed in a 100m round bottom flask. [(1-

it FPPTopyt ) OXy - trTrmethytsrame—tt+—78y;
INTSS.%%%dJWaS added drop wi se at room tenperature M/Z

24 arnd the reaction xture was refTuxed at” 6/-69C for BBy
urjde 2xat mephefre. 10 The resulting m xture was
cqnce JOIN o) using a rotary evaporator to
oht ai g -bu yl 2

[ 2- 1-ej§oxycyclopropyl)anino]phenyl}anino)-l-nl

174
~—+

hyl - 2- oxoet hyl})] carbamate 2.69 g), (MZ 363). Into a
100 M round/bottom fl ask was fed NaBH4 (0. 56q,
14. 83mmmpl ) and anhydrous THE (20nml). After cooling fo

5C and addi ng BF3. Et 20 conpl ex (2011g, 14.83mmmol)

drop, w se, the mxture was stirred under N2 atnosphere
Intermrediate 2k: 5C. I nto this 15 flask, the crude product

[l(f%%l@%%{h g %‘%_\i/‘%‘_i/dé‘nz %‘5%‘88%‘?5%‘“%%‘1 phenyl } ani no) - 1- net

hyl - 2- oxoet hyl ] carbamate) dissplved in THE (10m ) was

added drop wise at 5-10C inN period of 20 m ns.
After stirring at roomt erature®for 5h, at reflux
for 2h, and recovering y istillation, the

m xture was cooled to roomtenperature and poured into
water (50m). The resulting m xture was extracted with
Stepgk 20 (2x50nmL). The Et20 | ayer was washed with water 20

e £ ol .
ot D S Py B L TR S B oY1 ety
2-oxobtlyiljeathamatet | e conpound (1.2 g). M Z 319. The
product is used in the next cyclization step wthout
further purification. Step LIl 5
[1-(1-cycl opropyl -1 benk}i m dazo 2 et hyl ] am ne
hydrochl ori de (Int§ iT a ” C* N NH2 A HO WO

2008/ 056150 PCT/ GBI ﬁ4 7 -151 tert-butyl (2-f
[ 2- (cycl opropyl am no)phe Vlz am no}- 1- net hyl - 2- oxoet hyl

A GRS oA o PR b A SRy parmmon

in NV-dinétRylf@ favMedd (TBVIBOG A1) kR trediR8 af R vith RN @1WBRrmate

t
concentrat ed under reduced pressure and dried in

(1.0§mb G dmemel After 10reinat P8 G ompomytendipmige §)89ay824maol) was
i at d f B
s, 9L SEIES 55 s B8 RIS ALERAGE] GO e

(1h)iant evaseletinatiered @or 3h. The solvent was evaporated, and the residue was partitioned
between ethyl acetate and H,O. The EtOAc layer was washed with 5% NaHCO3 and brine

and dried over NapSO,. The solution was filtered, the solvent was evaporated, and the residue
was recrystallized from EtOAc to afford tert-butyl [2-({(1E)-1-[(1E)-1-aminoprop-1-en-1-
yl]buta-1,3-dien-1-yl }amino)-1-methyl-2-oxoethyl]carbamate which was carried on to the

next step without further purification. M/Z 279.
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Internediate 43 f
(1R)-1-(1-ethyl -5-pyridin-3-yl-1H benzi m dazol - 2-y1) et
whydosasiise: N~ N NH2 J 10 Stens tert-butyl PCT/GB2007/004267
[(1IR)-1-(1-et hyl -5-pyridi n-B5yd - 1H benzi m dazol -2-yl ) e
thyll carbamate N N O Nd HO tert-butyl
[1-(5-brono-I-ethyl-1H benzi m dazol - 2-yl ) et hyl ] car bama
te (Boc protected 15 internediate 39, 367 ng, 1
Step Iol ), pyridyl boronic acid (180 ny, 1 5 mml)
pot assi um carbonate (483
tert-lxumpéra‘){[:%r@yzlomgpﬂgmum)ebem&ga}n%}-é re%ihﬁl %@aO?tHYBcarbamate
septum capped test tube under nitrogen. D oxane (2 nlL)
and water (0.5 nL) were added and fphe m xture was
stirred at 90C for 17 hogfs: eNmi xt ure was
partitioned between | or t ane and water and the
aqueous | ayer was extracte H th di chl or omet hane. The
20 conbi ned organic | ayersawere washed with brine and
dried over magnesi um sul f . The sol vent vvas rermved
in vacuo and the material was E(Erlfl

chTWlé‘@ frgphyter Lhie. Mt ubNBO é5)- 11! %523- -9mm§950p Jrend-yllbuta-
,_431#),1,(“ )Mgﬁyl-g@xwﬁyr}%&&mé@ Og5791§nﬁﬁ81) JMOH ((1.20ml

29. 68]111‘1)101) andMdQH (1)) W&réfﬂa@(dl in BHOOm3 I@ﬁld(l’@itoml-ﬂ)ask\o[(l-
2008/ 056150 PCT/ 7/ 0 7 X .

ethoxyey prfpgﬂ Xt ety 3?%84778@ it 6 &n‘%?srﬁdﬁsdz gopyvigs gtgoom

tempEﬁ)ﬂrlﬂ: a@tf‘ﬂfé%actlbpnhktumaﬂeﬂﬁ’ﬂéd 97-Ge0zbm ezl &, atmosphere.

carbamate (170 ng, 0.46 mnol) was stirred at room
The tearitieg atixing was cbNcerBrafd inivacidi mm(@y W?POY%@I terobggie rert-butyl

[2- ({g%gldgtg{)xycgg otgﬁovf)lalyéf] nﬁ}%’h%glx}’}n Vagl'i {ﬂg getﬁ@ljl%gbamate 2.69 g),

(M/z;lsda§ ﬁhb @noo Inlr8bdibotlont flaskdagabd NaBBI, (0.56 g, 14. 83mmol) and
i di n-2-yl)et hanam ne[ 144-chl oro-]-eth

anhy s S5 OB Arier PoalivEdo 516 axdgddingrBReERD complex (Q011g,

14.83mmol) drop wise, the mixture was stirred under N2 atmosphere for 1h at 5°C. Into this

flask, the crude product (tert-butyl [2-({2-[(1-ethoxycyclopropyhaminojphenyl}amino)-1-methyl-2-
oxoethyl]carbamate) dissolved in THF (10ml) was added drop wise at 5-10°C in a time period of 20
mins. After stirring at room temperature for 5h, at reflux for 2h, and recovering THF by
distillation, the mixture was cooled to room temperature and poured into water (50m). The
resulting mixture was extracted with Et,O (2x50ml). The Et,O layer was washed with water
(2x50ml) and dried over anhydrous Na,SO4 followed by the removal of Et>O using a rotary
evaporator to obtain the title compound (1.2 g). M/Z 319.

The product is used in the next cyclization step without further purification.

Step III
[1-(1-cyclopropyl-1H-benzimidazol-2-yl)ethyl]Jamine hydrochloride (Intermediate 21)

A

HCl
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Cl N-1 NNHR N 6 Step 1:
4-chloro-1-ethyl -1 Himdazo[4,5-c]pyridine C N- |
WO2008B5A5A5 To a sol ution of PCT/GB2007/004267
2-chl oro- d- et hyl pyri di ne-315-diamin (SMlac, 2 g) in
triethyl orthoformate (30 nL) was added HO (12 N,

1 .. The reagtj.o SiSkirr 2 I
et g R R BB B L B DB ol a2 e
7.42 Mindld) s \EaSolped i Ad108dibgarei (10 6d.)gal stigéd srabagempinyure for 1
to yield 4-chloro- 1 -ethyl- 1H i mdazo[4,5-c]pyr.idine
h to remOPe ig)BOGERUPE TheyracHion gy %as W@Wﬂ]@bﬁ?ﬂ%‘?ﬁd pressure

-153- St o .
and dﬁl-% gﬁ'f ‘6‘?%6‘5}?9 él?tﬁlﬁt??&l? 7 0az0 10,31,3 c%)plwzl (l)ln'e- 2- car bal deh
Internied@ates 4, 41QniH43 Were Prdfatdd Trona BOE pitoteareddhtermediate 39 as described
4-chloro-]-ethyl-1Him dazo[ 4, 5-c] pyridine ( 500 ng)
below forfpiermediate 9 was 5 added n-BuLi (2.4 nL, 2.5 Min
Inte eyzat -78 C. The reaction mxture was stirred for
at this tenperature and then DVF (1.10 ni,
[(1R)LY-( B ethyDiS)pywitkin SdylelH -bEheimidazol 2+ yiteth glddmineon was
guenched with water then extracted with chloroform (2
X 20 mL). The conbined organic |ayers were dried over
Na2SO4 and concentrated to yield crude product 4-
chl oro-1-et hyl -1

flazo[ 4, 5- c] pyri di ne- 2- car bal dehyd
e as yellow solid ch was used O directly in next
step. MZ = 209. "Skep” 3t N
N-[(IE)-(4-chloro-I|-ethy I m Yezo[ Nth-c] pyri din-2-y
I ) met hyl ene] - 2- net hyl pr opane nSul fnamde: G O NN

T )

Step 1:
tert-butyl [(1R)-1-(1-ethyl-5-pyridin-3-yl-1H-benzimidazol-2-yl)ethyl]lcarbamate

i
)

tert-butyl [1-(5-bromo-1-ethyl-1H-benzimidazol-2-yl)ethyl]carbamate (Boc protected

intermediate 39, 367 mg, 1 mmol), pyridyl boronic acid (180 mg, 1.5 mmol), potassium
carbonate (483 mg, 3.5 mmol), and (DPPF)PdCI; (42 mg, 0.05 mol) were combined in a
septum-capped test tube under nitrogen. Dioxane (2 mL) and water (0.5 mL) were added and
the mixture was stirred at 90°C for 12 hours. The mixture was partitioned between
dichloromethane and water and the aqueous layer was extracted with dichloromethane. The
combined organic layers were washed with brine and dried over magnesium sulfate. The
solvent was removed in vacuo and the material was purified by flash chromatography. 'H
NMR (DMSO-d6): 1.32 (t, 3H), 1.38 (s, 9H), 1.52 (d, 3H), 4.30 (m, 2H), 5.05 (m, 1H), 7.47
(m, 1H), 7.57 (d, 1H), 7.65 (d, 1H), 7.94 (s, 1H), 8.09 (d, 1H), 8.53 (d, 1H), 8.92 (s, 1H)
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NH f NH15 A solution of 4-chloro- 1 -ethyl-

1H i m dazo[ 4, 5-c] pyri di ne- 2- car bal dehyde (prepared
wa@b@smye1sm di chl oromet hane was treated with PCT/GB2007/004267
2- met hyl propane- 2-sul fi nam dgo(518 ng, 4.28 mmol) and
copper sulfate (4 g). The resulting solution was
sglrred for 18 h at roomtenperature. The reaction
P xture was dil uted with dichloronethane, filtered and

Step

:d|n2yl)

312. WO
2008/ 056150 PCT/ CGR
N-[1-(4-chloro-1-eth
t hyl ] - 2- met hyl pr opane- 2-
5 A sol ution of
N-[(1E)-(4-chloro-1-ethyl-1Hi m dazo[ 4, 5-c] pyridin-2-y
|') met hyl ene] - 2- net hyl propane- 2-4ul fi nam de (prepared
above) in THE was treated with nethyl magnesi um

PyrlbﬂQﬁhﬂﬁuﬂé’zoPe dkbandhd (170 T D. éﬂimmz@ Was sH@d et { feﬁﬁ)gr ture in 4N

ution was stirred for overnight and slowy da

HClt“b d%é‘?ﬁ &3erﬁ{als r Afterrene hpye splvaet W@Srremoxcdjmevmtcpjaalde:dude product

ed solution of ammonia chloride (20 nl)

asa%ﬁ%‘&f%ﬁ &xtracted with DCM (2 X 30 ni). The 10
combi ned organic layers were dried over Na2SO4 and

InteSo0 entrated to yield N-[1-(4-chloro-]I-
—t—gﬂﬁ&f‘ﬁ—@—lmdazoM 5-c] pyridin-2-yl)ethyl]-2-nethylpro

54 St ep 4:

-@L‘pyri din-2-yl)e

de ® N-1 N NFL
N

1- 4J%ﬁnfro21 namM‘erf-Ezt-Wﬁﬁ)roi eyl 151
1m1d;ng|74,§ Iml'nim-ztaﬂ}eﬂiﬂ]ahhmm dazo[ 4, 5-c] pyri d| n-2-yl)etha
nam ne[ 1- (4-chloro-1-ethy -1 H

i m dazo[ 4, 5-c] pyri di n- 2- )ethylkamne Cl NIEN\ NH2
N 2 A solution N*

N- [ 1- (4- chi or o- 1- et hy! -l }ié—&)[4 5-c]pyridin-2-yl)e
t hyl ] - 2- met hyl pr opane- 2- sull?’ll nam de (prepared above)
in MOH (2 nL) was treated vy)th hydrochl ori de acid

Step (11 ant,

4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridine
Cl

N
>

N

%

To a solution of 2-chloro-N* -ethylpyridine-3,4-diamin (SM 1ac, 2 g) in triethyl orthoformate
(30 mL)) was added HCI (12 N, 1.3 mL). The reaction was stirred for 12 h at rt. The reaction
mixture was concentrated under vacuum. The mixture was purified using silica gel

chromatography to yield 4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridine (900 mg). M/Z 181.



20 4M. The resulting solution was stirred overnight.
The reaction m xture was concentrated to yield product
wW@2008/0861scous glue. To this material was addedP@r/GB2007/004267
solvent m xture of MeOH / Etg@. (V/V = 1:3, around 10
m.). 1-(4-chloro-1-ethyl-1Him dazo[4, 5-c]pyridin-2
Stepyé_) et hanam ne[ o o
1°(4-chloro-1l-ethyl -l Himdazo[ 4, 5-c] pyridin-2-yl)ethy
4-childrani-B my-ixﬁaﬂﬁﬁé[ngst%yﬂdfﬂeozrbm)aﬁiéhgge@s a white
sol i d. Z = 224. 25 2008/ 056150 PCT/ GB2007/ 004267
-155 Preparation of amdeyStarting Materials (SM
2a-2z and 2aa-2aj: Stan4 Natepial 2a 0 FF HO F
Boc-D-Ala-OH (1.78 g, 9. I was taken in a round
bottom fl ask equi pped w t Na sHir bar and DCM (10
nm.) was added to it. To the hgnbgeneous sol ution
obtained, DIEA (3.3 niL, 19 I s) and PYBOP (4.9 g,
To agolntiomof ¢)chiwpd -ettietH-iMitazoldsiut paridinai $00ime) wa$HE (14 mL) was

e R R Dy e LT SR

min &f 138 teip&atud® BRNEes DNVIF (P10 88 ($BahkbolGyAVBUBE. Afhe tesulting
~1.74 g, 8.5 mnols) and DCM (10 nL). 'The resultant

solutipn way guepgBedsvith pater shenrestiacted mpbrealapformy@ 2@ mil). Tiee

10 cpn trated to a.thick, syru
com g8 AT 10 ORISR LR LBE B i ot o
chlonekethst-¢ fl-imithz0[ 83 2] pyHikneD cadarREh (Rt B yeilog sbid aitidl was used
. 2a") as well as the racemate (Starting Material 2a')
d1re¢6€r 1B Rexfesied M€ ®H fol | owi ng the above procedure and

reacting Starting Material 1 with comercially
avai | abl e Boc-L- Al a- OH and Boc-DL- Al a- CH,
Stepr3espectively. Starting Materials 2b - 2g were prepared

' imlar fashion,fo Starting Material 2a 15
NP e Tt S idagnid St lpveitan rsiim by bne k2 moshylpropane-2-
sulfin@mdde:| Ndi cated in Table 5. Starting Material 2h was

anal ogously prepared fromthe appropriate commercially

avai | abl e BOC protecteI amno a€ld and Starting
Material |h. Generatig N ac s and L-isonmers was
affected by using Bocaél - O+of appropriate chirality.

Starting material 2ah wet e ‘prepared as
descri bed below. Starting terial 2w was 20 prepared
ei ther by the nethod described above for 2a using
A sotuionrf 6-aBdaroAl-ethgH Idimixiakzofw, 5- & Jpyridiab-2usirtegdehyde (prepared above) in

dich%?&ﬁ%%ea@%trgﬁe@ %ri]t%rf}n%th%r\f\{)rbpa%ezr-gdlﬂgaml t69(g|18a lrng?%!ES r?nnol) and
copper sulfate (4 g). The resulting solution was stirred for 18 h at room temperature. The
reaction mixture was diluted with dichloromethane, filtered and concentrated to yield N-
[(LE)-(4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yl)methylene]-2-methylpropane-2-
sulfinamide (380 mg), which was used directly in next step. M/Z = 312.
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NNJO FF Il O F A50 nL roundbottom fl ask was
charged with BOC-D-Ala-OH (480 ng, 2.54 mmol) and 25
woRagsosashonyl di i m dazol e (411 ng, 2.53 mol) . PCH2BL®7/004267
(3 nm.) was added, and the .g®sulting solution was
allowed to stir at roomtenperature. After 75 m nutes,
Step he mxture was transferred to a separate 50 rrL
roundbottom flask' containing crude N4-ethyl -
N-[1- (4-bhlﬁ)konrelhﬁl-lll§(llmﬁzm@4,5ke]@rﬁhﬁlﬁﬂl)dthyl(liitrﬂéthyﬂm'o ane-2-
rraterl al laj, prepared as described in W?2002050062;
sulfinagidgy 2. 17 nmol ). An additional 4xlnml CHCL2 was-
used to rinse in WO 20@8/ 056150 BCT/ GB2007/ 004267
-156 the remai ni ng reagent angig resulting mxture
was placed in a 45 CN)I| stirring at 45 C
for 60 hours, the re vvas al fowed to cool. The
m xture was partitioned beyween CH2Cl2 and H2O and
t he aqueous | ayer was extracted with CH2Cl2. The

A sol?ﬁg%laﬂl)g ‘{(1@‘)9@2!}1@0 o- IV\Q Cl\g?@gﬁfg 3%4 c]B%@ﬁgfgl&égtﬂylene]-Z—

methyipiopah@l- swﬁmaﬁlldm@répa%ﬂ zﬂbyws)l ih i THF gad tredieddwith Qg yagnesium

(gradient elutio Rf_in _40:60 hexanes: Et OAc = 0. 33)
brom%c% Qé‘ ph, 1Mip Té{ﬁ))@]t ~78 °C. The resulting solution was stirred for overnight and

slowl% Wtk 'ict‘ydoﬂ{'rleﬂ{&r (R ’Eﬁef JelQIoATRE ML 2Ry Fb&b@ imo 35' ?tm‘a{ﬂéﬁ

1- oxopr opan- 2- 1 'car banate as a col o Fess to
Solutly>6|0|f onynsmia dﬂ()l:%@?(mgnLmem atldxiradied Witk Dﬁ\ﬂe(mﬁ 30 mL). The

rtin mat er i al e.Leaction mxture
combtasttly 1GE o Crighoter NSt Bt SROHBHS! Pretladal lseehloro-1-
ethyliiql{-nﬁi@gid[kl B03byridin-2- yl?ethyl] -2~ methylpmﬁane -2-sulfinamide as a yellow solid,
t est - but oxycar bony[ ari no) - 2- et hyl pr opanoi ¢ aci ay
Whlcl(azzeumgidlnbctlﬁlmmt)steanwz_em (665 nmy, 4.10 nmol) in
CHC13 (8 nL) was added at the end of 48 hours and the
reaction mxture was continued to heat for another 24
Step foours. At the end of this time, the same work up as
t hat described for 2ah yields 2aj. Starting nmaterial

1-(4-dyprogdretiylddiimifdaze s -c tpysidlinrd<d jethrnanyiapld vid-chdproc) -rthyl-121-
I - | ut f
lmldiy-ok%?{x-]%yl{l%i%ﬁgﬁgh@f‘%?ﬁleﬁoSg zelt ESI opr opi onic acid

(15.5 g, 76.4 nmmol ) in (100 m.) was added
di i sopropyl ethylam ne mL,NH29. 2 mmol ) under N2
atmat 0 T. After sti f\ 5 mn, HATU (32 g, 84
mmol ) was added. After or 30 mn at this
tenperature, N3-Ethyl- pyr|d| e 2 3-diam ne (10.5 g,
76.39 mmol ) in DVF (100 nlL) “was

A solution N-[1-(4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yl)ethyl]-2-methylpropane-2-

sulfinamide (prepared above) in MeOH (2 mL) was treated with hydrochloride acid (1.8mL.,
4M). The resulting solution was stirred overnight. The reaction mixture was concentrated to
yield product as a viscous glue. To this material was added a solvent mixture of MeOH / Et,O
(V/V =1:3, around 10 mL). 1-(4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-~
yDethanamine[1-(4-chloro-1-ethyl-1H-imidazo{4,5-c]pyridin-2-yl)ethyl]amine was
precipitated from solution as a white solid. M/Z = 224.



10

15

20

25

20 added with cannula to the reaction m xture. The ice
bath was renoved and further stirred at rt for 4

walays/0s56ibe reaction m xture was concentrat ed, PdT/GBe@?7/004267
with Et OAc, washed with ag.1s5NaHCO3, water, brine and
dried over MgpSOH4. The solution was filtered and

orated.a si du urified,on flash

Prepfiffi i aR Sk RSN 2 B ng 2RRg %0
Start®il)MathedlPaxanes to Et OAc as eluent to afford the

product 6.7 g (27.3 % . 25 WD 2008/ 056150

PCT/ GB2007/ 004267 -157-_ Tapl e 5 S Conpound NVR-M Z

SML 2b NI -- 341 Ibz« trer i Blﬁt (2-{[ 4-chl or o- 2-

(et hyl am no) phenyl ] - ar -

rret hyI 2- oxoet hyl ) car barrat 2c bOC -- 337 1c \ NvH O

AfaréSI?%/eS :geb@rrlﬁmg 5 Ya faﬁ«l:ﬂn % o%lha bottom flask equipped with

(et am no thoxyp eny am no
a stirrret dnydl DbeMNbidOahhywicadded naite TAdhe hdrhbdduBous30Mitidnbtained, DIEA

(3.3 g, 19 gpgiols) g § YBOP b Brds fisiplsksiviys sded. {Tiig resiiagt mittire was
stm’eﬁ %1 1% I'ﬁ')nu?es di 'theZl zgi%e& wai*y ﬂfDanth%f touRH Bttt Ftakk Borftainfhe N-
ethyl(%mhmbhmzno‘)fbwndd |($|ta2tn}g Matemal}l 1.’8ig,8.5rmAw1)rand DEHI (10 mL).
The resurlrgnt 1¥11xtgre%3(a%es%m%h at roomatemperature overnight. The reaction mixture was
concentrated to a thick syrup and dried in vacuo and used in its crude form for the next step.
M/Z 375. The S isomer (Starting Material 2a’’) as well as the racemate (Starting Material
2a’) of 2a were prepared following the above procedure and reacting Starting Material 1 with
commercially available Boc-L-Ala-OH and Boc-DL-Ala-OH, respectively.

Starting Materials 2b — 2g were prepared in a similar fashion to Starting Material 2a
starting from the appropriate Starting Material 1b — 1g as indicated in Table 5. Starting
Material 2h was analogously prépared from the appropriate commercially available BOC
protected amino acid and Starting Material 1h. Generation of racemates and L-isomers was
affected by using Boc-Ala-OH of appropriate chirality.

Starting material 2ahand 2ai were prepared as described below. Starting material 2w was
prepared either by the method described above for 2a using racemic Boc-Ala-OH or below
for 2ah using Boc-D-ala-OH to generate 2w’.

Starting Material 2ah:
0

J”“wr A
; §

A 50 mL roundbottom flask was charged with BOC-D-Ala-OH (480 mg, 2.54 mmol) and
N,N’-carbonyldiimidazole (411 mg, 2.53 mmol). CH,Cl, (3 mL) was added, and the

3P
F

Z IZ

resulting solution was allowed to stir at room temperature. After 75 minutes, the mixture was
transferred to a separate 50 mL roundbottom flask containing crude N4-ethyl-6- |
(trifluoromethyl)pyridine-3,4-diamine (Starting material 1aj, prepared as described in
W02002050062; 446 mg, 2.17 mmol). An additional 4x1mL CH,Cly was used to rinse in
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2e ry NN~o~ 1HNMR (CDC13): S 8.16 (d, 1H), 308 le HI
0 7.86 (s, 1H, 6.72 (d, 1H, 4.05 N (m 1H), 3.68
W@ 2008059150 3. 28 (m tert-butyl (2-{[4- 2H), 1.BOT/B2007/004267
9H), 1.41 (d, 3H), (ethylamgmo)pyridin-s- 1.28 (t,
3H) yl]am no}-1-nethyl-2- oxoethyl)carbamate WO

o A, S PR REER L -, TR e i

at 45 (°eltfh]yd5(}imu’t§))t}i)a/fdadﬂldlr was Ml dvasditdedoll Tfl'i@tnﬂ){iur@was art1t1oned between
oxoet hyl ) car bamate 2f 1H(NVR (CDC13) : 6 8.4 % 308

CH2¢1§ apg (Rbandlth aqupoggla(ygr was-gxtragted yv1(hsCH1@bZ ’JZhezp@m(bmed organics
Wefefvaéhed( \§1th bﬁ)le dileémgéqy tfﬁieté@dgya}l Ircsaﬁmigql dflme udgppterial was

%/ oxoet hyl ) car bamat e g:yl-%
purifet hﬁr&ﬂl%r&g ralaa)a ooy dgragight dpigon; Rr 1INA9:69 ?qyxarrw 0Ac =0.33) to
. bs, 1H), 1 tert [2- .6.60 (dd,
give %H?Butgr%ﬁ“~6ﬁgﬁi$§n0>ﬂaﬂu%rem&@ﬁw%y pyRmR3- owropan-Z-
( b
ylcarlgzh?l%tfn 31% gg(_)l%)ﬂﬁsggtﬁggmle eﬂéw sghd %3@7 n|}§ 49‘7 ledﬁ rlxsx Ehaercase of startmg
mategdl 2aH tINMRa¢BBOMMilzre V@@(ﬁt&)&d 3t2@0 CHor fnlrlaﬁﬁotﬁl 6t27 ?(Mursmstead and an

addltl(oﬁg‘l)al %Z&f%%&l?(g{gc?rgg}lylammo -2-me %ylpgopail[m aci%'_?Sﬂ mg, 203 mmol) and

CDI (665 mg, 4.10 mmol) in CHCl3 (8 mL) was added at the end of 48 hours and the reaction

mixture was continued to heat for another 24 hours. At the end of this time, the same work up
as that described for 2ah yields 2ai.

Starting material 2aj was prepared from 1d as described below:

SRt
N

To a solution of 2-tert-butoxycarbonylamino-2-methyl-propionic acid (15.5 g, 76.4 mmol) in
DMF (100 mL) was added diisopropyl ethylamine (39.7 mL, 229.2 mmol) under N, atm at 0
°C. After stirring for 5 min, HATU (32 g, 84 mmol) was added. After stirring for 30 min at
this temperature, N3-Ethy1—pyridine-2,3-diamine (10.5 g, 76.39 mmol) in DMF (100 mL) was
added with cannula to the reaction mixture. The ice bath was removed and further stirred at 1t
for 4 days. The reaction mixture was concentrated, diluted with EtOAc, washed with agq.
NaHCOs, water, brine and dried over MgSO,. The solution was filtered and evaporated and
the residue was purified on flash column chromatography on silica gel using

80%EtOAc/hexanes to EtOAc as eluent to afford the product 6.7 g (27.3%).
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3.16-3.11 1, 1-di et hyl - 2-

S, 1H), 4.56 (br s, 1H),

(m 2H), 1.58 (s, 6H),

1.46

W@ 2008/0p6@t hyl ) car bamate 9H), 1.27 (t, J = 7. 1PEwGB3My/004267
Q 7  -159 SM2 Conmpound
NVR MZ SM  2i OHNI\/R(SO |sz DVBO-d6) -- i
= 10.4 Hz, F ~ NH 1H),

WD 2008/ 056150 PCT/ GB2007/
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et hyl - 2- oxoet hyl ) car bamat
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butyl ester 2j NHBoc H NL\/R
F1 HNS8: 8.64 (s, 1H),
2H), 7.45 (d, J = 8.52 Hy, F
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1b

2c

HYl 8. 90, (S ?®) . 8. 33 (d,

3H) . “Meet hyl ami no- phenyl cal
t @ réretiieyt (1RRE8[2-VO 2008

(ethylamino)-3-
methoxyphenyl]amino}-1-
methyl-2-oxoethyl)carbamate

2, N ,H 4.95 d H (1
(m 89 (m 2H), 1.
(R - |-k}’\5 Di chl oro-2- 12
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3=2.1H, 1H, 7.0 (d,
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Aci d

lc

2d

tert-butyl (2-{[3-
(ethylamino)pyridin-2-ylJamino}-
1-methyl-2-oxoethyl)carbamate

'"H NMR (300 MHz, CDCI3) §
ppm 1.45 (s, 12 H) 3.87 (s, 2 H)
4.20 - 4.34 (m, 1 H) 5.06 (s, 1 H)

720 -7.29 (m,2 H) 7.97 (s, 1 H)
7.51 -7.75 (m, 1 H)

6.76 (d,2 H) 7.00 - 7.09 (m, 1 H)

308

1d

2e

SRR
N

tert-butyl (2-{[4-
(ethylamino)pyridin-3-
yllamino}-1-methyl-2-

oxoethyl)carbamate

'"HNMR (CDCI3): § 8.16 (d, 1H)
7.86 (s, 1H), 6.72 (d, 1H), 4.05
(m, 1H), 3.68 (m, 1H), 3.28 (m,
2H), 1.50 (s, 9H), 1.41 (d, 3H),
1.28 (t, 3H)

b4

308

le




-160 SM2 Conpound NVR MZ SML 21 O NHBoc 'H NWR (300

MHz, CDC13) 8: 355 11 H3C HN 7.65 (s, 1H), 7.14 (s,
wak)og/066168 (s, CI N~ 1H), 4.95 (d, J= 6.8 Hz, REH/GBI09O04267
Htent-butyl ((1R)-2-{[4-ch@ga-2- (brs, 2H), 3.0 (m
2H) 224(3 (ethylamno) 5 3H), 1.39-1.49 (m
SMz' 4 o> - 2 et In\ll nh_nn\ll ]
nﬂ;g?‘pf“n‘?ret hyI 2- oxo6t hyINMQ# barmat e 2m 325 Im OM/Z |SM1
2e> NHBOC HN - F \qrentputyt ((IR=2={12" -
(et : qﬁ°—7{§- f | uor opherjyl ] am no} - 1- 308 | le
et n2- 0Xoet hyl ) car bamatje 2n 0 H NMR (300 MHz,
coci3, Yppm) 391 In R NHBoc F3CONH 8 1.26 (t, J f
7.114 Hz, 3 1.40- 1.48 (m 12H), 3.09-3.17 (m 2H),
H F(f”t[b}‘t(’lz((%)h%rl{%n no-5- 3.99 (br S, 1H), 4.22
( QUi ih f4 uor onetflhoxy- 6.87 Hz, 1H), 4.99](d,
J U(Ie Yiyn "E%"E %:lajrbam)yl)-ethyl]- Hz, 1H), 6.64 ({, J
= Wl]hﬁnlﬂn}lmahphm c acid|tert-butyl ester 1H), 6.96
(dd, J.= 2.4[% 79 Hz, 1H), 7.33 (d, J= 2.19, Hz,
1H)0xoethyhsavhamaiey \\n 2004/ 056150 PCT/ GB2007/ 004267
2f '“’1 j\r ¥ » '"H(NMR (CDCI3): & 8.44 (d, | 308 |1f
O: 1H), 7.85 (d, 1H), 7.71 (s, 1H),
4.46 (m, 1H), 3.68 (m, 1H), 3.2
tert-butyl (2-{[3-
. y.( 0 ) (m, 2H), 1.44 (s, 9H), 1.39 (d,t,
(ethylamino)pyridin-4- 6H).
yllamino}-1-methyl-2-
oxoethyl)carbamate
2g @:Nj\r”wrﬂ/ 'HNMR (MeOH-d4): §7.96 (d, |308 |lg
N/> 1H), 7.84 (bs, 1H), 7.54 (d, 1H),
tert-butyl (2-{2- 6.60 (dd, 1H), 5.04 (q, 1H), 3.42
(ethylamino)pyridin-3- (9, 2H), 1.50 (s, 9H), 1.48 (d, 3H),
yllamino}-1-methyl-2- 1.28 (&, 3H).
oxoethyl)carbamate
2h ©:H an \Ifoﬂ/ 'H NMR (300 MHz, CDCl») 321 1h
',‘\ 87.72 (br s, 1H), 7.26—7.13 (m,
tert-butyl (2-{[2- 2H), 6.69-6.67 (m, 2H), 4.89 ( br
(ethylamino)phenyl]amino}- s, 1H), 4.56 (br s, 1H), 3.16-3.11
1,1-dimethyl-2- (m, 2H), 1.58 (s, 6H), 1.46 (s,
oxoethyl)carbamate 9H), 1.27 (t, ] = 7.1 Hz, 3H).




SM2 Compound NV\R MZ SML 20 0 H NWR (300 MHz, CDC13,
ppm) 343 to NHNHBoc | 1.171.21 (m 6H), 1.48 (s, 9H),
WO 2048M5aA3507- 3. 10 (m 2H), 4.06-4.12 (m J?~ FPAFA:B2007/004267
4.20-4.29 (m 1H), 4.97 (brys9.
(R - [1(2 Et hyl am no-3,4- s, 1H), 669679(m 1H)

78 ‘ ohrerv-eatb .,wul\ [
1

\" LI I‘UUI \J 154 Cllyl CAUl'J l . lU \ﬁllﬁ.ll y u. l_l
SMZ( @—mw et hyl ] - car bami d tert-but yl est er Mg | SM1
— N =NFBOC 322, TP 7=H — .
2 et hyl - phenyl Lar barmyl ) - ]}A{{ Sﬂoatmi Zlgl dg‘b 36) li

brt - butyl Yes 02q 0379(5‘[93(&\“—1313)(;7@ ya1@4l—1{z t hyl
{F t eNH- but oxycar bon -D al anyl am no

ot hy no) benzoate WO 2 075%1@307!: O &z d 1054267
L62-SNZ - Corpaund NVR M Z C§N§= 20 s 1%54 bt(t L le\llHBoc
H * . s 3 . ) T
Hz, 1H), 3.0 (m, 2H), 1.3 (s, 9H),
1.2 (t,/J=17.1 Hz, 3H).

|/\_'>f—'-3

[1-(4-Chloro-2-ethylamino-5-
fluoro-phynylcarbamoyl)-
ethyl]-carbamic acid tert-butyl

ester
2j j\/NHBO . '"H NMR (300 MHz, DMSO-ds) | 399 | 1
F HN™ 81 8.64 (s, 1H), 7.67 (d, J = 8.52
NN Hz, 2H), 7.45 (d, J = 8.52 Hz,
H
F 2H), 7.0-7.2 (m, 2H), 4.84 (d,J

tert-butyl ((1R)-2-{[2-
(ethylamino)-3,5-

= 6.33 Hz, 2H), 4.2-4.3 (m, 1H),

1.31-1.38 (m, 6H)
difluorophenyl]amino}-1-

methyl-2-oxoethyl)carbamate

2k LNHBOC '"HNMR (300 MHz, CDCl5) 6: [ 375 |1k
cl HN™ 8.90 (s, 1H), 8.33 (d, J = 2.1 Hz,
\QN/\ 1H), 7.0 (d, J = 2.1 Hz, 1H), 4.95
a (m, 1H), 4.33 (m, 1H), 3.07 (m,

1H), 2.89 (m, 2H), 1.37-1.46 (m,

(R)-[1-3,5-Dichloro-2- 12H), 1.21 (t, J = 7.1 Hz, 3H).

ethylamino-phenylcarbamoyl)-
ethyl]-carbamic acid tert-butyl

ester
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6 63 CIHNH2 4- chl orolE'%H(s1 )a@l{;?ﬁdgf (s, 10 H
(1 ﬁllchio rlﬁlgﬁ{ykl}al ) benzendl.31Hz 14 ™ H NH2|-- 172
ot TR SO0 0014
e{ Nybbehdaii Ne-daimedi| aim ne 8056150
PCT/ GB2007/ 004267 - 1"45(&%&@@@&@ NVR Mé)c 3 6
Precursor |IwF HNW (300 WMHz, 206 F F F|NH 1
pbm 1.33 (t, F 3H) 1. 773(bm£Mabg BIwl 1105 N[N H2
3[22 (m 2H) 4.55 (br s,HZI,\bfjdl)-Q
1j |F NH; "H NMR (300 MHz, 172 |F NO,
\Q:ﬁ/\ CDCls) §: 6.20-6.23 (m, \@[NHZ
F 2H), 4.1 (brs, 2H), 2.92- F
2
N"-ethyl-3,5- 2.94 (m, 2H), 2.8 (brs,
diﬂuorObenzene'l,Z' 1H), 1.14 (t, J=71 HZ,
diamine 3H)
1k |[Cl NH; "H NMR (300 MHz, 204 | ClI NO,
H/\ CDCl3) 6:6.74 (d,J = NH,
Cl 2.19 Hz, 1H),6.57 (d, J = Cl
. 2
3,5-dichloro-N"- 2.19 Hz, 1H), 4.1 (brs,
ethylbenzene-l,Z-diamine ZH), 31 (bI'S, ].H), 2.89-
2.96 (m, 2H), 1.14 (t, J =
7.1 Hz, 3H)
11 %%I::IN% "H NMR (300 MHz, 184 lh%I::[M%
ol H/\\ CDCL;) 6: 6.6 (s, 1H), ol NH,
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5-chloro-N-ethyl-4-
2H), 3.10 (m, 3H), 2.2 (s,
methylbenzene-1,2-diamine
3H), 1.28 (t, J = 6.87 Hz,
3H)
1m NH 'H NMR (300 MHz, 154 NO,
[;:[NHEt CDCl;) 6: 6.78 (m, 1H), [;:I:F
F 6.50-6.43 (m, 2H), 3.04- F
2
N*-ethyl-3-fluorobenzene- 2.90 (m, 3H), 1.15 (t, J =
1,2-diamine 6.9 Hz, 3H)
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Precursor  IMha Br N2 |H NVB (3 88 Br F I/ NH,
ca&ls pm 1.31 (t, r-—|9/O¢HNH$13H)3 13, (147 q, 2H) 3.61
(ptV & " Fs, 2H 688$f »—2 %érﬂgs
41 ggmrmh@gwgyb@mé@ LH{H I_II 8r Y | ) bepzene-
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1o NH; "H NMR (300 MHz, 172 NO,
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2
N"-ethyl-3,4- 1H), 3.09 (q, J = 7.17 Hz,
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diamine 6.39 (m, 1H), 6.58-6.67
(m, 1H)
1p NH, 150 NO;
H/\ NHa
Nz-ethyl-3-methylbenzene-
1,2-diamine
1q ™ o '"H NMR § ppm 1.20 - 208 o
Cl
HN o 1.28 (m, 6 H) 3.05 (m, 2 j@*o
T K H) 4.15 - 4.23 (m, 2 H) O,N ~
2
4.53 (m, 1 H) 5.38 (s, 2
ethyl 4-amino-3-
H) 6.53 (m, 1 H) 6.96 (m,
(ethylamino)benzoate
1H)7.14 (m, 1 H).
1r o Bioorg. Med. Chem. 194 o
\oJ\@[NHz 2005, 13, 1587 \OJ\C[NO
[\E NH,
methyl 3-amino-4-
(ethylamino)benzoate
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'H NMR (400 MHz,

(dd, J=7.07,5.31 Hz, 2

H) 4.11 (broad s, 2 H)

H) 7.20 (s, 1 H).
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(t,/=7.20 Hz, 3 H) 3.05

H) 3.64 (s, 3 H) 3.72 (s,
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10

15

NN~X H 10 OV N-(2-nitro-6-nmethoxyphenyl)acetam de
(1.0g, 4.74mol) was dissolved in 50m AcCH, then

WO e@n/0861569g, 28. 43mmol ) was added into the soP/GBR007/004267
The reaction m xture was stjymred overni ght at room
tenperature. The mixture was diluted with 50nl EtCAc,

. 0 . ..
f: ! j—ape o avianor at ad The racl éue WS _p.art I nnnd

CTh oo ot cTrtStoUTTeTT Y

widny| acet at e cmoﬁe Et OAc ||Yé&s |Raecumsor

1aj N T pH- S TeEtroAT i‘?ﬁzm TS NO
> €2and dried over Na2SO4. gol uti q@” X 2
| and the golvent was evaporatjed. The |
protigt was |used in LAH reductijon wi|tpau = Cl
rificpation. M Z 180.

(2-Ri tro-6-methoxyphenyl )acetanmide 20 N2 O INH F
OVe 2-am no- 3-ni tro-6-nethoxybenzene (0.80g, 4./74nmol)
N‘cﬂtﬁﬁoct_ved in 30 m {toluene then acetyl chljoride

0. 749, 9.48nmmol ) was added into the react/ion m xture.
rigfurqmeshylepyridineat ed at 80C over ni ght. [The rlesi due
QS 495}15}11'11&&' oned between Et QAc and H2O Thg Et QAc 25

ayer 'was washed with Qrine and dried overl Na2$O4. The

solution was filtered, and the solvent was
evaporated. The crude product thus obtained was
Prepapation of Stanting:Materistdlast ep to generate
Ste .(2-am no- 6- net hoxyphenyl ) acet ani de. M Z 210. WD
2008/ 056150 PCT/ GB2007/004267 -180 In the case of SM
N-ethyl-dmiadbeniorifluosidep needed to be carried out as
shown bel ow. 2-am no-3-nitro-6net hoxybenzene: NO2
NH2 We 5 Into a 250ml roune Rttt f | ask was fed
2-am no- 3-ni trophenol 4 3.24mmol ) and 50nil
anhydrous THE Cesi um & 98g, 58.26mmol) was

added into the solution | fol Fowed by nethyl iodide
g xture \A&J@\'stirred 6 days at

(2.07g, 14.56mmol ). The
room tenperature. The resulting m xture was filtered

an@—é’lﬁ&%-eégnmoﬁagn%ﬁorﬂée( 1%9h.\4§ rPﬁm&‘l@)sand ethylamine (2M in THF, 12 mL)
were taken in a microwave tube equipped with a stir bar. The contents were stirred, sealed
and heated in a microwave at 100 °C for 2 hours. The reaction mixture was then transferred
into a round bottom flask and concentrated to obtain a bright orange solid. The solid was
partitioned between ethyl acetate (300 mL) and water (50 mL). The organic layer was
washed with brine, dried with sodium sulfate (anhydrous), filtered and dried in vacuo to
obtain 1.45 g (94.66%) of desired product.

Step IL:

N-ethyl-4-aminobenzotrifluoride (starting material 1a):

NH,

[ U

N-ethyl-4-nitrobenzotrifluoride (1.94 g, 8.29 mmols), ethanol (25 mL), 10% Pd/C (3
g) and cyclohexane (20 mL) were taken in a round bottom flask equipped with a stir bar and a

reflux condenser. The resultant mixture was heated to 80°C for 3 h when the reaction was
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removed on a rotary evaporator. The crude nmaterial was

purified by silica gel chromatography 10 (gradi ent
webkassionrso Et QAc: Hexane 20% to afford title chOpeBR@7/004267

(1.1g, 5099 MZ 168. Startifip. Material |Ib was made in

a simlar manner to Ic starting fromthe conmercial ly

avai |l abl e precursor listed in Table 6., %Etln

judgadgp élﬂveaxeamfdwgglpﬁﬁi@aéwéf‘di Wyl M%ﬂ%ﬂf@ﬁ%r SEfgfidon mixture was
cooleﬂﬁ? g&%&?n%c}% énth’é[ djvélssefl;epedl throu r%h gad of dlakl)rrﬁlgéous earth. The filtrate

pyrl ceta
was dﬁn(:éhtﬁ\mdnn ~vayud tﬂldbta’in yh pifacieteasulidewhizb was epal fod tifernemt reaction
%rl di ne- 2, 3-di,am ne and acetic 20 anhydri de,
after ﬁ‘cﬁli’éa%’f hod of Mazzini, C, Lebreton, J;

; el
Starff %%5’52%%‘2‘%% ge F}('ﬂﬁ_/i%g@ pu gsgit §75i£5)181 149 iéa]g%gr)e pré&ffted in a manner

ana1dg3uﬂortyat q@wrlhstdrfe: Sragingi Material l(aabavee $tﬁ@1n§éxoem thel comayercially

NH2 N3- Et h di
avallihle B BOF PO 3 Ao Sy T T SopiT R AE e A e by
treatment Wikl BEARDETaRd Soep YIOtok @, 15 @bin® Wn/tehhSiguiRihi ek follows:
Mazzini, C, Lébreton, J; Fur st oss, R Heterocycl es;

Stepma@@qum(mggﬁI)f Starting Materials li-11, In, 1p

3 e .epgr in a ner analk us to that described
N-e PY@‘SE‘?r‘ﬁé‘aﬁﬂ{‘% $‘[§Ft ﬁgam %r\l/aéi gt arting fromthe
N -e@OIUIBItEd-pY i Jin@WabLidd (11, 6QHMERY, adsid mu @@ttﬁﬂ 0.2 M)lhd Fe
Table 6. For starting material li, onl

powder £ 3PingROL) Wﬁﬁéaléf‘é’elflé‘rﬁadE)?q‘\‘/%ﬁEedn‘é@é§§td‘? ?ﬁr i heated to 80°C for 4
o PR A A LSkl oo e
evapbrator, ddutrdlidedrv fth amnmnt/methanel{Pny Adier aeapOftidg gpetlianol, the
e S35 e SAIED e 18, LU i
The Gﬂyaﬁ‘i'bilg% (V%S G2stla, wid! bﬁné,naﬁlaa over Na;SO4 (anhydrous), filtered and
concentrated under reduced pressure to obtain the title compound (420 mg, 51%), which was
used for the next step without further purification.

N-2-Ethyl-3-fluoro-benzene-1,2-diamine (Starting Material 1m):

Ammonium chloride 93.57 g, 66.12 mmol), zinc powder (4.30 g, 66.12 mmol) was added to a
solution of ethyl-(2-fluoro-6-nitro-phenyl)amine (1.21 g, 6.61 mmol) in ethanol (50 mL). The
mixture was allowed to stir at room temperature overnight. The reaction mixture was filtered
through a diatomaceous earth pad, and washed with ethanol. The filtrate was concentrated.
The residue was purified by flash chromatography eluting with gradient of 0.10% EtOAc in
hexanes to obtain the product as a black gum (0.54 g, 52% yield). 'H NMR (300 MHz,
CDCl;) J: 6.78 (m, 1H), 6.50-6.43 (m, 2H), 3.04-2.90 (m, 3H), 1.15 (t,J = 6.9 Hz, 3H). M/Z
154.

Preparation of Ic

N’-ethyl-3-methoxybenzene-1,2-diamine (starting material 1c):

OMe
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This was stirred overnight at rt under a current of
N2(g). Next day TLC indicated conpletion of the
WO e@sf@n0 The reaction m xture was concentr at BAT/GB2007/004267
diluted with Et OAc, and wasid with
wat er / HCJ(aq)/ H20/ brine, dried under Na2SO4 and
. ‘.
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pur1f1cQt'iorr°’Wf66 after which it was quenched by adding a
few drops of EtOAc and ice at O T. This m xture was
then filtered over di atomaceous earth. 5 Tthe residue

E OAC an concentrat ed and subjected
N'(Z?HI‘P%?W"&%VBHE{ bn silica gel. Yield: 1.0 g
(35%. 1H NI\/R(SOOI\/HZ 1N 6. 20- 6. 23 (m 2H) ,

4.1 (brs, 2H), 2.92-2. 02 8 (brs, 1.14

(t. J=7.1H, 30, (N 231 10 Startlng
mat eri al 1u:

4-chl oro-5-(trifluoronet
NH2 CI NH2 15

oyl\lll) bblnzen -1,2-diamne F F

ani

e S 0 PTFS SEL R 5 gpm Acor, e

iron %@939 3351(2)1%@)3%5@ ed 21‘&5 MALRFiochaTROR abordBixtdrt Wik stlﬁf:d

reaction mxture was stirred
ovenaghit heodmr demper&ﬁreCThe midiOre was difpdedawitin éombﬁtih&d,rfdteéed and

cootod 80PS5 TR B BB E0AE rrv

wash\é/a%wﬁlt 1N N2 08kIERd edné BIO A 12368 Wasted WoMl Brinetdne ralned over
Itered hot. The solids were 20 washed with MeOH and

N 329514(5&116 sofgorf whs filigred, andtlee sobant weslcvaparatesh dap resitting preduct was

used%régéw 4276 t&‘ﬁqﬁ%%%ﬁnﬁcgé %I;Mézj%bow soI2||c_i|) 6H62|NR

(s, 1 H 6 85 (s, 1 H. Starting material 1v:
N-(2-nitro-6-methoxyphenyl)acetamide

NO,
(
@NJ\
H
OMe

2-amino-3-nitro-6-methoxybenzene (0.80g, 4.74mmol) was dissolved in 30 ml toluene then
acetyl chloride (0.74g, 9.48mmol) was added into the reaction mixture. The mixture was
heated at 80°C overnight. The residue was partitioned between EtOAc and H;O. The EtOAc
layer was washed with brine and dried over Na;SO4. The solution was filtered, and the
solvent was evaporated. The crude product thus obtained was carried on to the next step to

generate N-(2-amino-6-methoxyphenyl)acetamide. M/Z 210.



25 6-chl oro- Nd-et hyl pyri dazine-3,4-diamine HNH2 N N
NCIl SMIv was prepared in 5 steps fromcomercially
wa@e@sloadibe 3- chl or of uran- 2, 5- di one WO 2008/ 056RGDGB2007/004267
PCT/ GB2007/ 004267 -183- St.ejggl:
4-chl oro-1, 2-di hydropyri dazine-3,6-dione: 0 CI NH NH
utig chl or.of uran- 2, 5-di one (10g). in
In t@w%@ﬁ&&w&&%&%ﬁmﬁ%ﬁw SBTiAGH RN TRV oW )
2 L RItkL6RRA[A b dhe;, The reaction mixture was
concentrated to'yield 4-
chloro-1, 2- dlhydropyrlda2|ne 3, 6-di one, which was used
directly in the next step. MZ 146. Step 2:
3,4,6-trichloropyridazi ngZ§ 2N N d 10 A
solution of 4-chloro-1,2 dr opyri dazi ne- 3, 6- di one
in POC13 (100 nL) was re for 10 h. The reaction
m xture was concentrated and qu?ﬁied to yield
3,4,6-trichloropyridazi ne, onpphi ch was used directly in
the next step. MZ 182. Step 3:
5 Into3,250mil ¢d51hﬂrhmttblmeﬂlats}clwaasrfhcﬂaahﬂndlsaﬂﬁrmehbl@ O4g, 1$.2mMNol) and
To 3.4, 6- trlchlorogyrlda2|ne was

SOmiﬁmdaqﬁwﬂi esim coopaiat IS 9880 P LommPD FHeddecisge fgrolution
follduleﬁlt‘tﬂfr Biodide fF% B¢ & f ﬁl%é%ﬁka@l@ A aixEart s s&ded Whys at room

at e.
temperature. The resulting mixture was filtered and washed with DCM. The solvent was

removed on a rotary evaporator. The crude material was purified by silica gel chromatography

10  (gradient elution; EtOAc: Hexane 20%) to afford title compound (1.1g, 50%) M/Z 168.

Starting Material 1b was made in a similar manner to Ic starting from the commercially
available precursor listed in Table 6.

Starting material 1d was prepared by a two-step procedure described below:

15
Step I
N-(2-Amino-pyridin-3-yl)-acetamide
O
‘ N NH
N/ NH

N-(2-Amino-pyridin-3-yl)-acetamide was prepared from pyridine-2,3-diamine and acetic
20  anhydride, following the method of Mazzini, C; Lebreton, J; Furstoss, R; Heterocycles;
45(6); 1161(1997).
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organi c |l ayers were concentrated to yield
3, 6-di chl or o- N- et hyl pyri dazi n-4-am ne, which was used
warsosdigo i n t he next step. MZ 191. 20 Step HCT/GB2007/004267
6-chl or o- N-et hyl - 3- hydr azi noggyrJ dazi n-4-am ne H2N, NH
H NNN C W 2008/ 056150 PCT/ GB2007/004267 -184 To
St % 6-di chl oro- N-et hyl pyri dazi n-4-anmne (3.6 g) was
epa(IJded hydrazi ne (16 nlL). The reaction mxt?rg V\n/ﬁ)s R
X fgr, 2h_an s dilute ith water (1 :
N3']§t% i" r?l = 3 { n ¥ ct Ed to yl el d
6- chl or o- N- et hyl - 3- hydr azi nopyri dazi n-4- am ne whi ch
was used directly int next step. MZ 187. 5 Step
5:. 6-chl oro- Nd-et hyl pyri dazi ne- 3, 4-di ami ne H NH2
\,NN NC To a u of
6- chl or o- N- et hyl {|3- hydr azi nopyri dazi n-4-am ne (500 np)
in EtOH was addéed ey nickel (0.2 g). The reaction
m xture was placedNindéNHy hydrogen atnosphere 10 for
2h. The reaction mxture was filtered through
di at omaceous earth. The organic filtrate was

VRO RN b Rytiso & casmevest rom b amming i iaaeeramide and
lithitkd ethreinu@CHyldyide,| fB116WMgNBX neflo@Rf MAz4ind 2 1.eBtab4, Iy ,ngurstoss, R;
ial 1w was prepared in 4 steps as descri béd bel ow

mat er

Hetesogydles; d5(oat HOLIO9T W, 15
N3- Et hyl -5-trifluoromethyl-pyridine-2,3-diamne: Frr
FF NH N NH

Starting Materials 1i-11, 1n, 1p were prepared in a manner analogous to that described for

Starting Material 1a above starting from the commercially available precursor as indicated in

Table 6. For starting material 1i, only step 2 (reduction of the acetamide) was necessary

Preparation of starting material 1j

N-(2,4-Difluoro-6-nitro-phenyl)-acetamide:

F\Qi NO.

T NH g/CHe,
2,4-Difluoro-6-nitro-phenylamine (3.0 g, 17.1 mmol) was dissolved in anhydrous THF, to this
was added pyridine (2.6 mL, 32.4 mmol) followed by acetyl chloride (2.63 mL, 37.0 mmol).
This was stirred overnight at rt under a current of Ny. Next day TLC indicated completion
of the reaction. The reaction mixture was concentrated, diluted with EtOAc, and washed with
water/HCl(,q)/H,O/brine, dried under Na,SO4 and concentrated. The residue was subjected to
flash chromatography on silica gel. Yield: 3.9 g (96%). 'H NMR (300 MHz, CDCls) ¢: 8.0
(brs, 1H), 7.5-7.6 (m, 1H), 7.23-7.59 (m, 1H), 2.28 (s, 3H). (M+1)/Z = 217.1.
Step 2:
(2,4-Difluoro-6-nitro-phenyl)-ethyl-amine:
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Step 1:

N-(5-Trifl uoromnet hyl pyridin-2-yl)nethanesul fonam de F
wWGo-2008/08815N H' O 20 Under a nitrogen at nDspheP€@l/GB2007/004267

2-chloro-5-trifluoronethyl - pypidine (9.07 g; 0.05 nol)

was added to ca. 30 nL di rrethylsulfoxi de in a 100 nL

V- o e etk ab Bobd pa 5o disho Hiaphydrous

THMRd%%?e/dQé 61'9@0 TGhE 9@%@9@/&9&%@ Kyas sﬂ&éy hdd& 19AH0(234@ g, 65.6

nol) were added sequentially in single portions and
mmeih Sthasiwag thien aefbrxied at 8&°C 89 30mhindaftestvrhithsit Was xineieched by adding a

After ing.to Q-C.f.or .8 h, the reacti.on
fow e gt BREAC B 52 ot B ot 8imiSukt i el REFE BRp Rt fpBeous cart
TthedtesigdhPivhalvasied with FIOAOhBsbaeiftdinAgSubRee@Xs flamt ed

twice with ether, |eaving a cl ear yel | ow sol uti on.

chrogratagraphy cackdlica geh Yield d ka6t 68 NSR 3 LMHz0 O 1Ao7 :ch.20-6.23

. o)t SR B 3 et ey 3 BTy 1 B E Y TP A Bz =

173washed wth portions of water. After drying on the
fi I ter, the solid was recrystallized from 2-propanol.
= 241 (300 MHz, CHLOROFORMD) 5 ppm 3.26 (s, 3H
794(m 1 H, 8.65 (s, 1H) 10 Step 2:
Starh %3“1{’\%‘3} “trifluoromet hyl - pyri di n-2-yl) - met hanesul f
4-chdsrens-Geifldorbmdhyl fbehzéne2l 2-Qiamik@S N N S\\  H O
N-(5-Trifluoronethyl-pyridin-2-yl)-nethanesul fonam de
(4.8 g; 0.02 nol) was suspended in ca. 15 nL acetic

acid in a 50 nL round-bot fNask. Heating to ca
110 C, caused nost of 15 th terial to dissolve to a
sonewhat turbid solution. nyacid (fumng 90% 2.1

m.) was added drop w se fj rom an addi ti on funnel,
5-chiloqgglqrili?go—ei-E/trlﬁagrsc)nlr]e%lytl)r;uellllrng rva}as rg:gr% 1n%fi Wslﬁl é% 1ron(III)chloride on silica
gel (6.692¢, .2063mmol), activated carbon (3.2¢g, 2x wt. of SM), and 20mL MeOH. This
reaction mixture was stirred and heated at 80 °C for 10min. Hydrazine monohydrate was then
added (4.01mL, 82.51mmol) slowly, drop wise at first to avoid foaming, then quickly. The
reaction was stirred and heated for an additional 15min, then filtered hot. The solids were
washed with MeOH and EtOAc. The filtrates were combined and concentrated to yield
1.4276g product as a light yellow solid. 'H NMR (300 MHz, DMSO0-Ds) 4.95 (s, 2 H) 5.41 (s,

2H)6.63 (s, 1 H) 6.85 (s, 1 H).

Starting material 1v:

6-chloro-N*-ethylpyridazine-3,4-diamine

H NH,
2N
Cl

SM 1v was prepared in 5 steps from commercially available 3-chlorofuran-2,5-dione
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di ssolve. After the addition was conplete, the
reacti on was heated 7 h longer, and then cooled. The
W@ 0080961s®| uti on was poured onto ice/ water cauRCTIGBa007/004267
solid to form The solid wasighi.ltered, and the filter
cake was washed with portions of water to obtain a
lite solid. The 20 solid was recrystallized from
‘propanol . Evaporation of the filtrate, and
4-ch'1<ﬁ‘btll,§1cﬂkzyldr6g%ﬁ8£hiﬂé-36- néesi due provided a second
crop. MZ = 285 (300 Mz, CDCL3) 8 ppm 3.58 (s, 3H)
8.82 (m 1H) 8.91 (m 1I6=) 1§. 10 (br s, 1H) Step 3:
25
N- ( 3- Et hyl ami no-5-trifl uoro th:;f'ﬂ-pyri di n- 2-yl ) - met han
esulfonanide FFH F\ N\NTONNS HO W
2008/ 056150 PCT/ GB2007/ 004267 - 186

To syl cronorghurs: i o b @ bbt it el sede ipaagine
monBEMfﬁtféQh nﬂQ a2 30 Hed TOUNTh PRI IR EN hhidjHe v%%&@ﬁt?eft&& % yield 4-
(2 0.04 ol 0.31g: 0.004

Stepol.

, anmmoni um acetate (

chlormll 2-dhydropreidazine-31®dqpal Whidh wras apedodirdotip il he22xgsters MYZ 146.

Ste \rl‘%l % were added sequentially in single portions, and
Pashed in with a bit nmore nethanol. A hydrogen-filled

34,0 @titfleropyeilagineached to the flask, and the flask was
alternatively placed under vgﬁuum and then under
hydr ogen at nosphere. After_thef'third cycle, the
reaction was |eft under en atnosphere for 16
h, after which tinme all the gtarting material was
consuned. The reaction mixturefwas filtered through a
pad of di atomaceous earth, whigh was 10 washed with a

few ,QNs yethanol,. .T r.oduct re in
A s a0 L e TR Brint o, RS g Bk o0 By peftuxed for
10 ha TR fac@én MixtdreardstOn&enltratell 240 ?Qﬂﬁé@w yieMr3 416 Rridndopyridazine,
_met hanesul fonam de (the product of sinple reduction
whiclj Waoiped dirst]yaini thtpext e ML d82ssure  chr omat ogr aphy
Step( t hyl acet ate/ hexanes) provided pure desired product.
'Z = 284 (300 MHz, CDC13) 1.33 (t, 3H) 1.64 (br s,
3,6-didhlodo-N-eftylpydifazin-44mding5 (m 2H) 5.29 (br m 1H
6.46 (m 15 1H) 7.17 (s, 1H) ep 4
N3- Et hyl -5-tri fl uoronet hyl -q{}/ri ine-2,3-diamne Fr
\/ \N
(N

Cl
To 3,4,6-trichloropyridazine was added ethylamine (35 mL, 70% water solution). The

reaction mixture was stirred for 2h and was extracted with ethyl acetate. The combined
organic layers were concentrated to yield 3,6-dichloro-N-ethylpyridazin-4-amine, which was

used directly in the next step. M/Z 191.

Step 4:
6-chloro-N-ethyl-3-hydrazinopyridazin-4-amine
HoN.
H NH
\/ | N [}l
2N
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N- ( 3- Et hyl am no-5-trifluoronet hyl - pyridin-2-yl)-nethan
wesushsrnam de (0.57 g; 0.002 nol) was added tBPCEHGB200M004267

round- bottonmed fl ask. Addlti@p of ca 1.0 nL

concentrated sul furic acid caused nuch of the

To 3 SrtiHpostiety it e vEanEs 4 DY ”%dﬁéi%ﬁxl {18 ). The raction

mlxtn%gl\x}hts' Qﬂ\t 8}’}‘?’\/@%} garkangt mﬁer‘(‘m 1Y recﬁfﬁaﬁ‘ﬁrfoﬁﬁed and

25 an ali1 quot showed co
was chllsetp &aymhb@chibrd -Neetlsyled-hydrazinetyeidazin;4- anmetvﬁech was used
reacélon m xt %ps cooled to roomtenperature. Ca.
directly in thg dF%h$@% /e was added to ca 20 nL water in a
Step320 nL flask; nost of the solid dissolved. Ca. 125 nL
et her was then added as the upper |ayer. The reaction
6-chlvrsiNireshylpyridazine dubtliamigded portion wise to the
rapidly stirred two-phase systgm The layers were
separated and the aqueous ﬁas -was extracted tw ce
wth ether. The 30 conbl\éﬁ Igawuc | ayer was washed
with a small portion of water nd then with a snal
portion of saturated sodium chlloride sol ution. Upon
dryi ng over magnesi um sul fate, Glenoval WO 2008/ 056150
To aR6IHiGBEP8- %ﬁﬁ)@&%ﬁgth%rl iﬁ}dﬁfzmé WRBin-ABRee V&E@@H@(ﬂn EtOH was
pressure provid product” as an off-white solid.
addeNMRaney 21@Bel((8QM®). myea@mygytlae pinplacgd upder adifylroger gtmosphere

for 2& h§ r%agpén gﬁ%t?lmsw 252_511Qer d é?%l.}% cﬁ%ml(ng{;eeoills a%rtt_f% ’I%e ongfngc filtrate

was éor@"eﬁ’t'iﬂled\gb' ﬁélﬁ)é ctofot Wb PIpoABiZNYE-3 hahztine; \ﬂzhlzh Ghagdtkdirectly
E FF Step 1: 10

lnthNngﬂﬁﬁmohﬂzéjﬁitro 5-trifluoromethyl - phenyl)-acetan de
Startlng NQ%ual lvl’\l IGéas Erepargd in 4 steps as described below

Starting material 1w:

N3-Ethvl-5-triﬂuoromethvl-pvridine-2,3-diamine:

Step 1:

N-(5-Trifluoromethylpyridin-2-yl)methanesulfonamide

F.'
F
F | AN oI
[
N N/S{‘\\
H

Under a nitrogen atmosphere, 2-chloro-5-trifluoromethyl-pyridine (9.07 g; 0.05 mol) was
added to ca. 30 mL dimethylsulfoxide in a 100 mL round-bottomed flask.
Methanesulfonamide (5.3 g; 0.5 g; 0.06 mol) and potassium carbonate (325 mesh powder;
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Fol  owi ng the nethod of Ognyanov, V. |., et. al; J.
Med. Chen.; 49(12); 3719(2006), under a nitrogen
WQ0gas6146 br ono- 3-tri fl uoronet hyl aniline (7.2 BCT/GBRB7/004267
nmol ) was added to acetic anigdride (30 nL) in a 100
mL round-bottoned flask. After stirring for 16 h at
m_tenperature, solvent, was_ renmgved under red

rog /ent. W d
13.9:5; 840 ume)) areqsidad ﬁe%l_eml{yelnwgieoueowscaﬁld\mhe%ﬂﬁ_glgather ca. 30
mL %ﬁeﬂ@&%@ﬁogﬁ%&%ﬂ% lg&gl % Eb ] ﬁt(gﬁg Eog%;}g, ?tlﬂit d{e%tﬁ)@ ritkbdrd Wa$ poured onto
ice/Wtérd edusorgonddltamidunt of preeipityte-to fidrendh} agowusphae vamexiracted

. the raound-bottoned flask cooled in an ice bath. Ntric
twick Sl ik BOUE & A1ear ML Cab e dRaar epissmaced
hyd%&:’l%ﬂ%{: aéélg% A Ag e S AR S8t ;{}E E£14, SHb¥ilt DY wAROLHRL. Td%%tsolid was

I ce tenperature, e reaction was all owe 0
collagtadrhyt foltrad@mane mpeleal witle pentidns off watan dtftes dri@ngon therdter, the solid
reaction S pour ed to i | '
was BB o aPtiael g 5 R G ROk asRy 8 pom 3.26
I { ght fi§. The reaction was
@, 3@??’20@2?%&%@% jhg? %ggt&g?ggthr ee tinmes. The
conmbi ned organi c |ayer was washed with water tw ce,
St Zf;jd once with saturated sodiumchloride solution.
®PAFter drying over magnesium sul fate, solvent was
N-(3-RiPy-SCrHR26methyl pYHiaesl 2B R AR fhesdiféhangiae! ting crude
product was purified by recrystallization from W)
2008/ 056150 PCT/ GBZQO?/ 004267 -188 net hyl cycl ohexane.
MZ = 328 (300 MHg \CDC13) S ppm 2.33 (s, 3H) 8.53 (s,
1H) 9.29 (s, 1H) N(jl2H) Step 2:
4- Brono- Nl - et hyl -B-t r iyl uorpnet Kyl s benzene- 1, 2- di ani ne
Br NH2 FNH FL 5F irg) |umr§10c?ohydride was
prepared by di ssol ving 2i Ngmehl oride (11.6 g;
0.05 nmol) in THE (200 nL) inHa 800 nL round-bottoned
flask and then addi ng solid sodi um borohydride (7.6
N-EpfageRniatifaL SRS A haiAd (0e Bh LRk sBsvended n

ca. 13 mLIaeetsapad mad $inl (seand-bailtdedfidsknHeaingrorcalydrCdesed most of
was decanted fromthe 10 settled solids and filtered

the mateHaldn digelive 1o n senRwRIt tubitralutipns Nitrig geid (Bupigs 90%; 2.1 mL) was
- hr - 2- Ni.tik:0- RAR - - ac '

waafh g AT HEATRA P oY o g Bk o

dissdive. Afterrtbe aditithot vasrecnplets the rSuppion wab ardted 7 bhrlongeramd then

borghydrij de sol ution (20 nm. of, 0.1 M borohydri de: .
coolgGRH NAUPY Lo VR R YA A SHUTE £ 5 Loy Ryl soid was
filtePedS ¥iid thE¢illel EdkRTwdsRb Rhenwat Yot of WaRkeko obkhif aSPhitd JoBid. The

was added drop w se

solid was recrystallized from 2-propanol. Evaporation of the filtrate, and recrystallization of
the residue provided a second crop. M/Z = 285 (300 MHz, CDCl3) 8 ppm 3.58 (s, 3H) 8.82

(m, 1H) 8.91 (m, 1 H) 10.10 (br s, 1H)

Step 3:
N-(3-Ethylamino-5-trifluoromethyl-pyridin-2-yl)-methanesulfonamide
F
F H
F Sy
&
=
N~ N7

H O
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to the reaction, causing an exotherm The reaction was
stirred 16 h at roomtenperature, at which tine an
wa@biogosi150 eveal ed reduction of both the am de BOTGBRENTO04267
groups. Vol atiles were rempyged under reduced
pressure. lIce and ethyl acetate were cautiously added
to the resulting residue. The | ayers were separated,
and the aqueous phase was extracted twice with
N-(3- thr@réetrlélp@roarw@xlwué%me@e%a@eéh fenamide 1. hgsd R@LW@LP was
S
SuSpe%ﬁ% or| H}%?%lﬁﬁ&iﬁ er %@gﬁgﬁgggﬁlés‘?%#ﬁﬁ fle (2-mL; 0.04

mol), Sdlllhlﬁaltllﬁm selawa0t3vp 9. ooarmme dndithde the 1056 pekballiyn emsaarteon (0.22 g;
to provide the npound, ich

5 mojfabwhisadded gﬁuewiﬂaréﬁgmé oRUoTw P esded o TR hethanol.

A hyé%%gg-mg%b%??sétﬁ%d]to e ﬁﬁsk é?ﬂd)thg’ glgcs‘k Véz)ﬂszzggeg%atw@l aced

undePCuER2 60T 1he0 426k hydigen a&@phq:mgAftat the thatd ¢ya1§r the react10n was

6- chl N -eth
o e b 1053y BT s e v
conerh'Ed ("I%Q BelioNaS x @AW eIl Qed ﬁﬁo% h 2Pl dtdatofiadeoud BAH, which was

was condensed into the E “solution. Potassium
washbé mm]m;ﬁem(m@or(sg)fgnegharmg mwmdyctwr@@d@meapm thgdesired product,

along;s‘é’ég @aﬂ%ﬁ% aﬁ%ﬂ?ngepjg HP cl?%gg% mﬁ ﬁgc))rp? %{rﬁth&/ £ g)g ﬁdm i] s sol ved

methhfleshindniide (the pAdtilcCoiBpletredltion meotlﬁ'tﬂkylatlon) Medlum pressure
4-chloro-3-nitropyridine solution was added t-B

chroptography (ehylsicgga ea@m%hmq’vld?é@&rfe eserd progielt M/Zﬂq?é“ (300 MHz,

[ UL r
oo et @R eBRRRI U GRL Y 3 534 ps B 2L A8 UET iR 6 46 (.
1H) And (4, t1H)as cool ed to -78 C before quenching slowy

wth a saturated NHACL solution (20 nL). The m xture
was kept 15 at rt and allowed to vent overnight. The
Stepdi xt ure was concentrated, filtered, and the resulting
solid was washed with cold water (3 X 10 nL). Vacuum
3. i . nd as a yellow solid
N ﬁ@*%ggﬂé’%ﬁi“}?‘?ﬁ’!ﬁ* .?rﬁlﬁﬁl{elfuzl\a/gl’?%?{m% , DVBO-DB) b ppm
5,95 (s, 1 H, 8.80Ks, 1 H). Z 174 (M H observed).
20 Step 2: 2,4-did ro-5-nit rNOI-_i pyri di ne

N-(3-Ethylamino-5-trifluoromethyl-pyridin-2-yl)-methanesulfonamide (0.57 g; 0.002 mol)
was added to a 15 mL round-bottomed flask. Addition of ca 1.0 mL concentrated sulfuric acid
caused much of the material to dissolve. Upon heating to 110 °C, the entire solid dissolved to
a clear, yellowish solution, which darkened somewhat with time. After ca 45 min, LC/MS of
an aliquot showed complete disappearance of the starting material, and the reaction mixture
was cooled to room temperature. Ca. 7 g sodium carbonate was added to ca 20 mL water in a
250 mL flask; most of the solid dissolved. Ca. 125 mL ether was then added as the upper
layer. The reaction mixture was cautiously added portion wise to the rapidly stirred two-phase
system. The layers were separated and the aqueous phase was extracted twice with ether. The
combined organic layer was washed with a small portion of water, and then with a small

portion of saturated sodium chloride solution. Upon drying over magnesium sulfate, removal
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OCd ONCOC At rt, 4-chloro-5-nitropyridin-2-ol (2.7

g, 15.6 mmol) was suspended in toluene (60 nL), and
wEaoEss5q1iv. 2 nl, 156 mmol) was added to the m RCTIGB2007/004267

The reaction was refluxed fpg76 h, and WO 2008/ 056150

PCT/ GB2007/ 004267 -190 heated at 60 C over weekend.

L T e
[0)
i SEEG) BIRHE T 2 I 07Tl B st s oo

6.90 &, qﬂ)y&zdﬂg@(mou&}at K2C8 (30 nl), and the mxture
was extracted with EtOAc (2 X 20 nmL). Drying of the
organi ¢ phase 5 (Na2S®™4), filtering through a short

Startimg mageripd|lapad (50/ 50 Et QAc/ hexane), and concentrati on
afforfled the title conpound as a brown solid (2.2 g,

4-BrymwyT-ethy)-5- txiﬂluumn@tm@-bpmene m@w S ppm 8. 23 (s,

1 H, 9.18 (s, 1 : F% 192, St
2-chl oro- N-et hyl - 5 nit ’ '
Cl At 0 C 2,4-dichloro-5-
nmol ) was di ssol ved il THE ), .and et hylam ne (20
mol, 2 Msol ution i ngFF) was sI'oWly added:
Concentration afforded ghe produsf. 'H NVR (300 MHz,
DMSO-D6) 8 ppm 1.17 (m 3 H), 3.44 (dq, J=6.97, 6.78
Hz, 2 H), 7.10 (s, 1 H, 851 (s, 1 H, 8.87 (s, 1

15 Step 4: 6-chloro-N -ethyl-pyridine-3,4-dian ne

qﬁHémne ONO 10 N
pyridine (1.7 g, 8.8

Ste H2N N C In MeOH (80 nml) was dissol ved the
(4%&'{&{@2-%%@&&1@%%&@mﬁéﬁymaaeﬁnﬂﬂe ne (1.6 g, 8.0
nmmol) fromstep C dto the solutlon was added Fed 3
(1.6 mmol, 5%in S|IB e P20 active carbon (3.0
g). The m xture was heat ) 72 C before hydrazine
hydrate (4.0 i, 8% ) s slowl y added. The

filtered through f di at omaceous earth,
and the residue was OH (4 X 20 ). The

Follc;@léltg ;l%glgat\ﬁggpg ?)rz‘l’glgfgito,g{t efj et. aﬂd h(?hem q}lﬁ(‘b{ %51&5806) under a
nitrogen purge, 4-bromo-3-trifluoromethylaniline (7.2 g; 0.03 mol) was added to acetic
anhydride (30 mL) in a 100 mL round-bottomed flask. After stirring for 16 h at room
temperature, solvent was removed under reduced pressure to obtain a white solid, which was

used as-is for the nitration step.

Concentrated sulfuric acid (32.5 mL) was added to the solid N-(4-bromo-3-trifluoromethyl-
phenyl)-acetamide and the round-botiomed flask cooled in an ice bath. Nitric acid (ca 90%,
4.1 mL) was placed in an addition funnel and added dropwise. After stirring another 30 min at
ice temperature, the reaction was allowed to warm to room temperature and stir another 3 h.
The reaction was poured onto ice, and solid sodium bicarbonate was cautiously added until
the aqueous phase measured slightly basic. The reaction was extracted with ethyl acetate three

times. The combined organic layer was washed with water twice, and once with saturated

sodium chloride solution. After drying over magnesium sulfate, solvent was removed under

reduced pressure. The resulting crude product was purified by recrystallization from
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Extraction with EtOAC (2 X 15 nL), drying (Na2SO4),

and concentrated afforded the title 25 conpound as a
w@a008/05@bd ow solid (1.2 g, 80%yield over two BCELBR007/004267

1H NWVR (300 MHz, WO 2008/ 05§§350 PCT/ GB2007/ 004267

-191 DMSO-D6) b ppm 1.19 (t, J=7. 16 Fh 3 H) , 3 10

(dt, J=12.25, 7.

methylcpglohexang NI = izgsoowg;%@ca Smpm g,,ai(sl Bk 83305, *%9 29 (s,

|aI ad: 6-cycl opropyl -
1H)1w7§{‘? W)I di ne- 3, 4-di am ne 5 NJ HZN N Step A

Step 2- cycl opropyl - N-ethyl -5-nitro-pyridin-4-amne N 02N
10 In a 100-nL fl ask was added

4-Br&n@bvbeﬂryNsamwor&netuymemned1 erdihmiﬁiiene (0.6 g, 3.0
mol ) (generated in step 3 of SM | ab),
cycl opropyl boroni ¢ aci & ) Y5 Mol ) and K3PO4
(1.92 g, 15.0 mmol). To t xture was added sol vent
(50 m_, toluene/waterg= and N2 was bubbl ed
into the nixture for 207fi n Bef or HPd(PPh3)4(O 85 g,
0.75 mmol ) was added. e reactl was heated to 108
C overnight. After cooling down, the m xture was
added water 15 (30 %1 and extract ed with, Et CAc é 5(

ercmnn@prohmred@wg%wems hy dissplyingzsoRum chigridey (1.6 g; 0.05 mol) in

T REREY i SRR LY RGP OB
(7.6 ;0P aiohd TAS sispsmdiortiwhOstBregl, 4045%@& ehdtyoged lathidARLE¢80As needed, the
requig/g%jplggl/g (gﬁ_acﬁ;suggggtgm((gorgn;lq&ﬁr’o ]gmg%’ Péi'o%%_ldg(ige%) vga_s;%b%xged from the
settl%d S'Ehld §nc91‘i’1te(r’éa1 1n]fo aﬁ'llddl%@ﬁ%% 20 Step 2:

cycoro hyl -pyridine-3,4-diamine N \ H
2 N TN WO 2008/ 056150 PCT/ GB2007/ 004267 -192

Under a nitrogen purge, N-(4-bromo-2-nitro-5-trifluoromethyl-phenyl)-acetamide (0.65 g:

0.002 mol) was dissolved in ca. 30 THF in a 100 mL round-bottomed flask. Supernatant
zirconium borohydride solution (20 mL of 0.1 M borohydride; 0.002 mol) was withdrawn and
then filtered through a syringe filter into an addition funnel. The solution was added drop wise
to the reaction, causing an exotherm. The reaction was stirred 16 h at room temperature, at
which time an aliquot revealed reduction of both the amide and nitro groups. Volatiles were
removed under reduced pressure. Ice and ethyl acetate were cautiously added to the resulting
residue. The layers were separated, and the aqueous phase was extracted twice with ethyl
acetate and the combined organic layer was washed twice with water and once with saturated
sodium chloride solution. After drying over magnesium sulfate, solvent was removed under
reduced pressure to provide the desired compound, which was employed in the next step
without furtherpurification. M/Z = 283 (300 MHz, CDCl3) & ppm 1.31 (t, 3H) 3.14 (q, 2H)
3.61 (br s, 2H) 6.88 (s, 1H) 6.94 (s, 1H)



5

10

15

20

The title conpound (0.25 g, 100%yield) was prepared

usi ng the protocol described in step 4 of SMlab. '"H
WORMS(03080 MHz, DVBO-D6) 8 ppm 0.72 (s, 2 H), 0Or@BGBA07/004267

J=3.58 Hz, 2 H), 1.20 (t,_+4ke/.16 Hz, 3 H, 1.82 (s, 1

H, 3.13 (dt, J=12.39, 7.09 Fz, 2 H). 4.43 (s, 2 H),
5.40 (s, 1 H), 6.25 (s, 1 H, 7.46 (s, 1 H. 5
Start 1 erial |ad:

2- CR NA- /h RV LdEne-3, 4-diamne NC NH2 HN
6 Ch‘%‘i°g§L %h%;l %éﬁ@b’gdﬁ% H)kpyri din-4-amne N NO2 H\ 10
11 To a solution of 4-chloro-3-nitropyridine (129)
was added et hyl am ne (150 nL, 70%in water) and
stirred for 10 min at 0 C. TRe Reaction m xture was
extracted with dichlorangthane (2 x 50 nl). The
organic layers were concéntfated to yield N-ethyl-3-
nitropyridin-4-am ne, whic used directly in the
next step. MZ 158. 15 Step
2-chl oro- N4-ethyl pyridine-3,4-diamne N\ CI NH2 HN A
solution of N-ethyl-3-nitropyridin-4-amne (110 g) in
hydrochl oride acid (12 N, 50 M) was heated to 90 T.
Step¥o this sol ution was sl ow y added stannous dichl oride
4-chlbrd-5NitdpYrinfie2of resulting mxture was kept at this
h. The reaction was cooled to rt and
water (10 nL) was added. A pyecipitate was formed and
collected to yield 2-ch§ 0-
et hyl pyri di ne- 3, 4-di am éy
2008/ 056150 PCT/ GB2007/ 004467
| ah: Boc-(R)- Al a-al dehyde: bdc-

MZ 161. WO

THF (50 mL) was cooled to —78 °C, and NHj (gas, about 30 mL) was condensed into the THF
solution. Potassium tert-butoxide (9.3 g, 79.1 mmol) was added and the mixture was warmed,
and kept at —35 °C. In a separate flask, 4-chloro-3-nitropyridine was dissolved in THF (40
mL) and cooled to 0 °C. To the 4-chloro-3-nitropyridine solution was added t-BuOOH (7.0
mL of 5 M solution in decane, 35.0 mmol). The solution was added drop wise to KOt-Bu
solution over 30 min. The reaction was stirred at —35 °C for 0.5 h, and it was cooled to —78
°C before quenching slowly with a saturated NH,Cl solution (20 mL). The mixture was kept
at rt and allowed to vent overnight. The mixture was concentrated, filtered, and the resulting
solid was washed with cold water (3 X 10 mL). Vacuum drying afforded the title compound
as a yellow solid (2.7 g, 60% yield). '"H NMR (300 MHz, DMSO-Dg) 6 ppm 5.95 (s, 1 H),
8.80 (s, 1 H). M/Z 174 (M-H observed).

Step 2:
2,4-dichloro-5-nitro-pyridine

At 1t, 4-chloro-5-nitropyridin-2-ol (2.7 g, 15.6 mmol) was suspended in toluene (60 mL), and
POCl; (14.2 mL, 156 mmol) was added to the mixture. The reaction was refluxed for 6 h, and
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H( To a solution of comercially avail able
(R -(+)-2-(tert-Butoxy-carbonyl am ne)-1-propanol 5
WO 200885150 18. 13 mmol ) in dry CH2Cl2 (46 nli) atPOT/GB2007/004267
under a N2 atmwas added Degsy Martin periodinane (10
g, 23.57 mol, in two portions, (one, after 2 mn, the
other portion). It was stirred between 0 CG-10 C for
heated 5t 60 AC amer Weakendr After eoolingihermixdig (demmospnsentiation removed the

e R T —

was RPHel (Orefove WRBesa PO, am@b@muﬁé &ds slbwly added t@6atnKsCO; (30
The organic | ayer was separated, 10 washed with water,

L), tonil he QA2 @xisaased HHRFED 60 &2 No2SomL).TReviag pf the Srgapigsphase
(Nazédg4)aﬁﬁg?qg>}h%ugﬁgrsﬁ§ﬁi glll%gg dlﬂ:{ %1? 0/58 %AQ@QXH&? RE G htration

was store
afforfié(ﬂﬁé gitle cé(mgb@hd R. a%}ogln(sé'ﬁ(%Z 2 gwmleaa)o dHI\NIX/IR GDCNBYz,
8: 9.55 (s, 1H), Ebrs w .10 (m 1H),
DMSO-B4) § spmdi3 (s;LléIQ 9(&18 g 1H)7 Zl—%z 15 Starting
Ste %{aterl al lai: Stepl:
P - Et hyl - 2- net hoxy-5-nitropyridin-4-amine N N2 O INH
2-ch®re-Nlefhyl-5aiifid-Baidia-ahask cont ai ni ng
2-chloro-N-ethyl-5-nitropyridin-4-am ne was 20 charged
wth MeOH (25 nL) and NaOwe (1./12 g, 20.7 mmol ). The
m xture was placed in a $5 GOil bath. After stirring
at 65 C overnight, the reﬁcti on was allowed to cool
and the MOH was renovest Oyd reduced pressure. The
resi due was partitioned bet Et CAc and H2O, and
the aqueous |ayer was extracted W th Et OAc. The
conbi ned organics were washed with brine, dried
At 0 COpEDYichlriok 3-eitedpyriiek (Shg,&d nmmd)jwas:)diasqbﬁtdeinﬁa{]f O mL) and
0
ethy];saggl-}‘ll}e(cjggggét;pgg M éqlutloG 4 TH§¥§682 glggvllyoz? eg Concentration afforded the

0 | |
prod S PERR e LT g, V¥ S Bl a2
H), N@@sh]{lH)ZSHE(deH} B-8i(k,riodyri di n- 4- ami ne (827 5 ny,

19 mmol ) was charged with tin (I1) chloride
Stepcﬁ hydrate (3.82 g, 16.93 mmmol) and EtOAc (15 nl). The

.cht[(ﬁ:ﬁl&'_t_étﬂglrg}ﬁ{&ﬁ{@% T@ga,ﬂﬁ@t ed to 80 C. After 4 hours,

e m Xt was al to cool and was treated vvlth
aqueous NaHCO3, precipitating colorless solid. The
m xture N

N Cl
In MeOH (80 mL) was dissolved the 2-chloro-N-ethyl-5-nitro-pyridin-4-amine (1.6 g, 8.0
mmol) from step C, and to the solution was added FeCls (1.6 mmol, 5% in silica gel) and
active carbon (3.0 g). The mixture was heated to 72 °C before hydrazine hydrate (4.0 mL, 80
mmol) was slowly added. The reaction was refluxed for 1 h. The mixture was filtered
through a short pad of diatomaceous earth, and the residue was washed with MeOH (4 X 20
ml). The filtrate was concentrated, and to the liquid residue was added water (20 mL.).
Extraction with EtOAC (2 X 15 mL), drying (Na;SOy), and concentrated afforded the title
compoﬁnd as a pale yellow solid (1.2 g, 80% yield over two steps). 'H NMR (300 MHz,
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was suction-filtered through a pad of di atonaceous
earth, and the reaction flask and filter were

wo b@sosghd y washed wi th H20 and Et CAc. The fi | PCEHGB2007/004267
| ayers were separated, and_ {dye. 10 aqueous |ayer was
further extracted with Et OAC. The conblned organlcs
were washed with brine, dried (MS

]t
DMSCO eI (=% 1T 316430 P TRiES 0 Beoh 0,456, 2 ),
I
5.64 r%a?%f)h@?g%aﬁ)r% ImeIfI}w M/Zpyllﬂ di ne- 3, 4-diamne: N

Startii#¥makdridl 1Bt F 15 Starting naterial laj can be
prepared I n the follow ng two procedures: Procedure
opxt-N'-athvhpyeiding-3.4-diamine pe prepared by fol | owi ng
t he procedure as outlined in W?2002050062 20
Procedure 2: Alternatively, it may be prepared as
descri bed below. Step 1: /J
5-brono-2-trifluoronethyl -pyrtdin-4-yl-ethylamne N
Br FF 1 NH F 25 WD 2008/ 036150 PCT/ GB2007/ 004267
-195 To a sol ution of 2%Y
THF/ hept ane/ et hyl benzene (41. 47 ni, 83.54 mmol) was
added 5-bronp-2-(trifluoronmdthy yridine (18.8 g,
83.54 mml ) in dry THE (100 nL) drop wise with
ropping funnel over 25 mn at -78 to -80 C under N2
‘m Stirred for 2h at -78 C, followed by drop w se
2- cy@dﬁrdpym ethyl-8-ni28-p2idin-4&0mixk nmol ) in THE (100 ni)
over 55 5 mn. After stirring for 15 mn at the sane
tenperature, the solution was poured into a m xture
of 2.0 M Na2S233. 5H20 (200 and di et hyl ether (300
m). It was stirred for 10 n. The phases were
separated and the aquen) se was extracted with
di ethyl ether. The conbi n& gani c | ayers were
washed with brine, dried ( ), evaporated and
dried under vacuum

Step

In a 100-mL flask was added 2-chloro-N-ethyl-5-nitro-pyridin-4-amine (0.6 g, 3.0 mmol)
(generated in step 3 of SM 1ab), cyclopropylboronic acid (0.65 g, 7.5 mmol) and K3PO4 (1.92
g, 15.0 mmol). To the mixture was added solvent (50 mL, toluene/water = 20 :1), and N, was
bubbled into the mixture for 20 min before Pd(PPh3)4 (0.85 g, 0.75 mmol) was added. The
reaction was heated to 108 °C overnight. After cooling down, to the mixture was added water
(30 mL), and extracted with EtOAc (3 X 20 mL). The organic phase was combined, dried
(Na,S0,), and concentrated. Silica gel chromatography (EtOAc/hexane, 0-80% gradient)
gave the title compound as a solid (0.3 g, 45% yield). 'H NMR (300 MHz, DMSO-Dg) 8 ppm
0.97 (s, 4 H), 1.21 (s, 3 H), 2.10 (s, 1 H), 3.43 (s, 2 H), 6.92 (s, 1 H), 8.30 (s, 1 H), 8.90 (s, 1
H). M/Z207.

Step 2:

6-cyclopropyl-N'-ethyl-pyridine-3.4-diamine

J

N

H,N

2

I

~
pZ
N
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to give the crude product,
5-brono-4-iodo-2-(trifluoronethyl)pyridine, 28.44 g
W@ 288/0361500 recovery, 1H NVR shows the rati o 8BC&B2007/004267
(product and inpurity). The;g@bove crude product
5- br ono- 4-i odo- 2 (trifluorone hyl ) pyri di ne (28.44 g,
79.6 mmol) and 2. OM C2H5NH2 in THE (240 ni, 478 nyei?
The tiglgconpanad (Q P & 0% ¥ield) we Prapared. using the proiocpl deggabed in step 4

o SESNER NS IR BasfRreT e g 2

-1.20 @%7\/\@61% 3 fiie .87 @anky, 3.8y @i, s, 39@@@93{26(1 H)M&BQQ 2 H), 5.40 (s,

with 15 brine and dried (Na2SO4). The sol uti on was
1 H),f6.2% @r bHD), B4@poddbed and the residue purified by
a on silica gel using 1-2% Et OAc/ hexane as
staripd g {R: O0 S g (67.2%in two steps). 1H NVR
2-Chlo38.0V* Mieyip }@Bﬁi@}A&iiarﬁm@l (s, 1H), 6.80 (s, 1H), 4,96
(brs, 1H), 3.34-3.29 %H)Cl .35 (t, J = 7.15 Hz,

3H. MZ = 268.08 Step 2@

N4- Et hyl -6-trifl uoroneth ridi ne-3, 4-di am ne:

(Starting material |aj) MNH2 FF | NH F An

oven-dri ed seal ed tube eqdNpped with magnetic stir bar

and rubber septum was cool edf under N2. The seal ed

t ube was charged with Pd2dba3 (5.55 g, 6 mmol, 20
Stephbl 99, rac-BINAP (7.55 g, 12.12 nmol, 40 nnl@@ and

toluene (200 nL). The m xture was degassed, t he rubber
N-etitd-ZFajitopyricis-4-apireced with a Tefl on screw cap, and

the m xture was heated at 110 Cin an oil bath for 30
mn. The solution was thenNg | owed to cool to rt, and
benzophenone inmne (6.61| nL| 39.5 mmol),

5- brono- 2-tri f | uor onet hyl g rintn- 4- yl - et hyl ani ne
(8.16 g, 30.32 mmol) in # Iuene (100 L), and sodi um
tert-butoxide (3.8 g, 39.5 nymol) were added. The
m xture was degassed, the rubber septum was repl aced
To aWblufiod 6f hx@mo@@prm@mrtm@ (12} waeadies ethgbingide @G0l & h in
135-140 C for 16 Jhe solution was then allowed to
wateplgid stigred for 16 mig %8 °6u t Thediogetion myxtyreayas Exirpctes yiha
n [ -
aicfffinBharsoy £ mB e GO 508 shog ik P RIAR- -3
nitroﬁﬁfdi@ﬁﬁﬂemnﬁﬁhas u&%dimodwm thelnexPste MU 15Bo t hi s
crude imne adduct in THE (242 nL) was added aqueous
Step2:0 M HCL(80 nl) and stirred at rt for 20 h. The
} BResaldi and the reaction m xture was
2 ch*[}‘a*ﬁ’???%‘ rRBESAldigaite 1) and 2.0 MHJ (120 nl).
The aqueous | ayer was se d, cooled to 0O C and
basified with NaOH to pH . The reaction m xture
was 5 extracted with Et OAcY(2 MHH00 nl) washed with
brine and dried (Na2SO4). HMe sol ution was filtered,
evaporated and dried under vacuumto give crude
diam ne as off-white solid 4.09 ¢
A solution of N-ethyl-3-nitropyridin-4-amine (10 g) in hydrochloride acid (12 N, 50 MI) was

heated to 90 °C. To this solution was slowly added stannous dichloride (57 g) and the
resulting mixture was kept at this temperature for 1 h. The reaction was cooled to rt and water
(10 mL) was added. A precipitate was formed and collected to yield 2-chloro-N*-
ethylpyridine-3,4-diamine (12 g). M/Z 161.
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(64.4% . Another reaction was carried out with the
Pd2dba3 (7.25 g, 7.92 mml, 20 nol %, rac- BINAP (9. 86
wW@200855840 rmol ), toluene (200 nL), benzophenoneCT/GBR@®7/004267

5- brono-2-trifluoronethyl-pyridin-4-yl-ethylam ne
(10,66 g, 39.61 nmml) in toluene (100 nL), and sodi um

Starting Matesiahdahs (4.94 g, 51.5 nmol) to afford the crude
i mne adduct 36.47 g. This was treated with THE (325

Boc-(R))Almraldéhydet HCI (110 nlL) gave the crude dianm ne 5.13
g (63.17% . The above crude di apjRes (9.22 g) were
conbi ned and purified e+ ?:Hdgrm on 15 silica
gel using 35-40% Et OAC/ hex8&nej as eluent to obtain 7.55
g (52%in two steps). "H NW (300 MHz, DMSO-d6) 9

To a gqlg%oré Bﬂ, %o,ml_l%%rlc_:bally§v izibée @ (z-ﬁlz(s(ge’_&hutf‘}(% fax?bog%\jlh'ﬁne) ]1}_%1'01)3.1’101

(3.17“% 183 mmb) Zn #ry208H, O, (8 RRA6ED PO Unddr aNY di@nyds added Dess Martin
_chlorides 2%:) 20 Ceneral procedure for synthesi
periadinang 610 g, Bmelin Y PEHPRS AQ1e: aFe ik e pthek POonn) It was

stlrre%rge %Brﬁrde P(?f’% %o%gé]mlnsa%)ﬁﬁlfér%?g ﬁpgﬁ%gg&lﬁgfoh%%ﬂé é‘@ﬁ!ﬁon 2.5

h) as'ﬂimez[tydl beiTLor and@sisﬁthe mﬂktur@ﬁas?dﬂmadl )mu‘néit@(AGte(@IS(ﬁinﬂpvae ¢his SN
er a perio hour s. e mx

NaOH] (78 we) Was q%ﬁ%cbstp‘ggrﬁt ftef% g{n&rri he. & L3 gmer Wyéa ggparated,
Washl(ez it atcejxo bglﬁ% H%Phﬁed V&zﬁ%&%ﬁﬁro@rlqégb? Y& idTlWl(ﬁlO\kI&bt filRRed,

Mean , a separate 25 10
evapbmtﬁdcﬂmﬂtdrxemté hffsid the proldactepe dn wilylsolad.3T hﬁrmn@dpgtmaﬁu smed in the

frcoth 166k B a1 55 BORRIR FHOQEE R R85 Eofb sl . 10

42554 e@x’?"dl}gbi ﬁhgﬁo\%xé, 93 @, 727,84 fp0bPyy.i n H20 (15 ni) is

10" M nutes. Thls mxture 1is
aIIovved to stir at O C for an additional 15 m nutes,

and_i s then ,added dropw se (keeping the bulk of the
M—Hﬂiﬁ—xs Ixture at 0 C) to the water/thionyl
Stepihl ori de solution over 10 minutes. 30 After 1 hour at
C, the mxture is extracted with CH2Cl12 (2x), and

N-Etlyd-2ewethonp-d-uitrgpyridin-dsaangingashed with brine, dried
(MS™), filtered, and concentrated to give the

sul fonyl chloride which i Gy t hout any further
purification. WO 2008/ OSGl@ GB2007/ 004267 -197
SC 5 was prepared as desuyt INHJ. Chem Soc., 1948,
1939-1945. SC 6 was prepared as ol | ows:

Pyri di ne-4-sul fonyl chloride (SC6) 010 S, C NS5
A 239ymLdowel bbttomm Hask(cbntpdring 2-cbloaa-Nyeihyl- drairatiysidal- draminawas

charge(:)({1 w1tﬂtMe%ﬁ ?2{' Xl‘ir) %%cti~I &\]%b'l\’l"e (310120' g,(26.75m'rTnLc)l). The mixture was placed in a

65 °C oil bath. After stirring at 65 °C overnight, the reaction was allowed to cool and the
MeOH was removed under reduced pressure. The residue was partitioned between EtOAc
and HyO, and the aqueous layer was extracted with EtOAc. The combined organics were

washed with brine, dried (MgSOy,), filtered, and concentrated to a pale yellow solid (827 mg,
86%). .
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+ water (2 nL) in a 50 nL 3-neck round-bottonmed flask
and cooled in dry ice /acetone bath to -10C. Chlorine
w@a®snadse nt roduced into the solution through BCEHORR@E/004267
tube for 45 min, dry ice hegiggg added to the acetone
bath as necessary in order to maintain a tenperature
P(c)% -10 C. Once the addition of chlorine gas was
Ste npl ete, cal cium carbonate (1 g) was slowy added to

N4- E&ﬁh%é%ﬁ&pﬁmlm,&tﬂﬂﬁﬂ he reaction mxture was then
transferred i'nto ca 20 nmL chloroform cooled to -10

C. Mre calciumchloride (% added portionw se.
After the addition was conplete, the organic |ayer
was decanted fromthe send<Sef1 i nor gani cs. The gum

was then washed twice wth chlotoform (two portions,
20 nL each). The conbi ned organic |l ayer was dried
V, i t r
A 25§)S£IL g&_ 9{111 I&B”Sneﬁghﬁs@c c%nFagllggg N%{hﬂ %’WO i 20_4 H#ﬂogﬂgl&ﬁ% A6 (827
mg, dd@rmmo]) avdsyhargad Wwathltin (@I) Ghldxrlﬂeﬂﬂwkimm (3d$2’1g 4(6193) moio®) and EtOAc
(15 lglid) ﬁcgsg@gg kéglgt%\évedvgs ]\pa%dgtgt@w Dy fjter 4qleoufrs tshl'fl:I ILS(rt]urle was allowed
to c&)l gn&“vﬁ?&@é’tkcpwith%h C(]t)g )P?&gﬁn%atm N col'(grlewgﬁird ‘The mixture
trogen purge, rret hy -one .

was Qu&ﬂ)gqgté?&i ﬁlr&@hléeﬂl@ (ff hpfordRoelhd edrth, anﬁ@lg ré‘ﬂet@n @lﬁﬁakand filter

round bottom flask. Lawesson's Reagent (16.8 g, 0.
wergqribboyoughkyswashed weidl Ha(d ond E@A@ athd Bhratelaydrs mgre sepwateld and the
bit nore toluene. The suspension was heated to
aquqogs layrr waswfllrthali «mt@icmlm P AGoTheeppmbiped ofganint werefwashed with

brmée?)f(}&wg lle%%cﬁ 9111& g%r}c\é\'gté%t ?%an %lar{é hee(ﬂI c%hldr(%gée glrge66%% e

yel I ow WD 2008/ 056150
MMMW -198 solid was dissolved with
N*-Ethfyi-6ariflugromethel-paediners, 4-didmineca 400 nL), and then

pre-absorbed onto silica. Flash chromatography using
a gradi ent of 100% di chl oronet hane to 20% et hanol in
di chl or onet hane; 5% v:v conc trmed anmoni um

hydr oxi de in the ethanol I;td\‘o al n the desired
product which was furthé&
recrystallization from ho vvaterh\o prow de light 5
yellow crystals (2.1 g, 37% NI\/R(300I\/Hz
I\/IeC)—l—d4)bppm232-236§1 7.14-7.17 (m

Sta@mg@r@h@aj&a@dxyrepared in the followmg two procedures:

Procedure 1:

Starting material 1aj may be prepared by following the procedure as outlined in
W02002050062
Procedure 2:

Alternatively, it may be prepared as described below:

Step 1:
S5-bromo-2-trifluoromethyl-pyridin-4-yl-ethylamine
N Br
F P =
NH
F
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2, 6-di net hyl pyri di ne-4-sul fonyl chloride 0 0 S, C

10 2, 6-di nethyl pyridine-4(1H -thione (Step 1, 1.403 g,
w@20%08850m01 ) concentrated hydrochl oric acid PCT/EBed0y/004267

and water (2.0 nL) in a 50 Mgs3- neck round-bottoned

flask and cooled in dry ice [acetone bath to -10C.

To SplHioRSI 780 MDAy THEHsaanelaheiadnR oA dan) £33 mmoD) was

addd&B§ P& 2%&&’&%&&&@1@% gﬁl 396, 83%4 BINGS ﬂf’drg THF (100 mL) drop '

ni trogen was sparged stem for
Wlsmlitmdnm]@mm fomak evef 25g)111Ms—7&d@|e8D undldné\lzrzém;t$tumd for 2h at -78

0 ture and the r t|o m.xt ure the

. Fayegiingitp orhe p98Gh o 1AL g, K524 ohRapgh HHR: EOOSRL) over 55

minC N fedr YiRr&m@ FOHO TR nen ét%hgkaﬂ@ﬁnﬁﬂfh@lﬁe' e $HMtibn RAE hbiRBE into a mixture
After the  addition was conplete, the organic Iayer

of Z\DaM N@Sa@i HhO (B9 mh)aalsiedwﬂlybdith@r @oormihi dhwewessirzed for 10 min. The

phadfS s s ol A S 5ttt EB i lhOF e combined

orgzid]a Eréﬂstvﬁdre dvasH'dflefth Ibkina} @ioNe@N4SOH, 8saposatddd dltpditied under vacuum
furt purification. SC8 vvas(gnepare as descri bed

to gEe ghe crpde pregict: ShremeyiogoZ @ifuorapethyDpyiiding 2844 g (96.7%

reololl GE AR A0 the %@32%?%?%5“%#3‘ 70 . vater
in "[éhe|22(bomt cﬁrdlespmd@ttﬂabmmo zaiémmg% Wrﬁ‘lhoromethyl)pyrldme (28.44 g, 79.6
mmﬁﬁﬁpg{ ZE{{I\IQ 2@%/13 21111}) FEI@%W%E@??{E éﬁ% ((9“{“21) Byag’ 'hquq? @ sealed tube at 70-75
o°c fyfi]”d AR fu? q%écﬁomrﬁ1&9ﬁ@\4§as fd’o"f)&f &) 40 @on&ﬂgﬁe& Uhd &Ghd residue was
r eS u C

In a nostl ear, yellow solution,
part@lonnd) baivtehn sty adeiate aﬂdlwaierat Théergowictlayar ofast shtparﬁted, washed with

brintg %gﬁ é]al-!c-g 2NC| %?4@ }fglgltsﬁlvl\l,ubg% %B‘Yf\:geds Sﬁ:pg)rr]%tgg anc? Hle rtegllﬁlrlle purified by
flasP O G R dnaéil‘i‘ea @nqsmghtmﬁgwcﬂlem dsiel et edeldang. 1t5h$ns7 2% in two
vvashed with a snal ortion of ice-cold water.

stepa). 1 HANYIR (306rMiize CDCElt)eﬁ 8¢hi(s, ThAY €r80a(s, Wiy Af¥etbrastis 3.34-3.29

o gl B P2 bR e (292 e e 8
Steg2b67 (m 1 H Mz = 125 10 Step 2:

- met hy lfP yridine-4-sul fonyl chloride
N*-Ethyl-6-trifluoromethyl-pyridine-3,4-diamine: (Starting material 1aj)

An oven-dried sealed tube equipped with magnetic stir bar and rubber septum was cooled
under N,. The sealed tube was charged with Pdydbasz (5.55 g, 6 mmol, 20 mol%), rac-BINAP
(7.55 g, 12.12 mmol, 40 mol%) and toluene (200 mL). The mixture was degassed, the rubber
septum was replaced with a Teflon screw cap, and the mixture was heated at 110 °C in an oil
bath for 30 min. The solution was then allowed to cool to rt, and benzophenone imine (6.61
mL, 39.5 mmol), 5-bromo-2-trifluoromethyl-pyridin-4-yl-ethylamine (8.16 g, 30.32 mmol) in
toluene (100 mL), and sodium terz-butoxide (3.8 g, 39.5 mmol) were added. The mixture was
degassed, the rubber septum was replaced with Teflon cap, and the mixture was heated
between 135-140 °C for 16 h. The solution was then allowed to cool to rt, diluted with ether,

filtered through a pad of Celite, and concentrated to give the imine adduct as a dark green-
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01 /0 S, G N/ 15 2-nethyl pyridi ne-4(1H) -t hi one

(Step 1, 1.252 g, 0.01 nol) in 7.5 nL concentrated
whyasosdifori c acid/ 2 nL water solution in a 50P@i/GB2007/004267

3-neck round-bottoned flask{gnd cooled in dry ice

/ acet one bath to -10 C. Chiorine gas was |ntroduced

th|[ouhas’Eé ge tube for about mn, dryl ng
browa@iled’ 34 enckeduaride antqe@dﬁe@tl@ﬁé{%% Th) psadas qd&que us 2.0 M

HC1 @ﬁﬁgqtﬂgnd dstf%%ﬁt Aor SERP Tﬁ@géﬂ%‘nt %oﬁéen rafed and the reaction mixture

ro en was sparg hroug the system
was pafitidfedTbéiwedd E@Ael(llm) @MMMGH(CH(]@D mdas CBhet aquesthy layer was

added to the reaction m xt 0 XGessive
e OB LRt | R Ao S AP TR R mivure o
extra!:tgfl Qi RS 2 {)@f%o@{\@ M&H@dywﬁﬁﬁflﬁéjaﬁ@drled]@ﬁaswr €he solution was

cli um car bonat e was cautiously ad
filterpdreivaporaied end Afried untlérevagdainttb @iverersde diempheaeofftwidte solid 4.09 g

644orgam c layer was decanted fromthe sem -solid gum
(64-47p)e gum was then washed twice with 20 nL portions of

COAH CF&QII RAQIRWAs chGeCAaTRiftde ‘Pm&fa?(mi'fg | Y Mm@ S20 mol%), rac-

dried 25 over sodiumsulfate and filtered and used
BINAPn@es &t £5.§4 winnoipuoluey (208 mip bmzoehmoan ig@ed8g4gnl, 51.5 mmol),

din b I 65t -
eBhSHECNRS58RS% S5 SFRGEACTID Ao % Bty oppne 100
mL), Nd ¥WQuaD B/ BREAd0 (£6T LS Q?ﬁ&@‘ﬂo’z@fford RO Brulle imine adduct 36.47 g.
suspensi on of 5-am no-pyridine-2-carboxylic acid

(2.
This gyas teea®d i j‘HEr(asz)(agd@ @/I HGIH140 g gave Hle-[qque( @@mme 513 ¢
(6303 Was added DVF (10 mi). The reaction mxture becare
idin 10 min. Methyl amne in THE (2M 21.8 nl)
washadeed aadk theniiea®ta2og) wevetoonmbinasandapurifieddbyt flash column on
stir at roomt en@erat ure over nj

silicarish ustbs A<I0Ro FUBACIERE Y RReR Foshiatic A Berdbgro steps). 'H
t h
Ty

2H), 1 1-8.13 @i, JHR L2 (1ed= MaS Ha, BH)rMi2d 2850h col d ether to

give 5 as a white solid. Yield: 1.2 g (559. 1H NWR
(301 MHz, DMSO-d6) 6 ppm8 23 - 834 (m 1 H, 7.89

Pre;gaq'gtlé %5?!.&%] &lll%ezg@(') ‘]28 I5-I) HZ’2 %SH)( ;:i, 6;]92 (7dd,

Genétal pdcddure fdi"/ltjl.l)thismoﬂdéﬁubsm@ltﬂ %pyﬁdyl sulfonyl chlorides from
aml&pg/ﬁghfr]leé &% ?%@ _Ap%d L 1oundbo& m RS J( is clixa%greldc\lx(fa’lth water (30 mL)
and is cooled to 0 °C. Thionyl chloride (6.0 mL, 82.3 mmol) is added dropwise over a period
of 2 hours. The mixture is slowly allowed to warm to room temperature overnight. CuCl (72
mg, 0.73 mmol) is added, and the yellow solution is cooled to O °C. Meanwhile, a separate
100 mL roundbottom flask is charged with a 3-aminopyridine derivative (15.0 mmol) and

concentrated HC1 (20 mL). The solution is cooled to 0 °C, and then a solution of sodium

nitrite (1.49 g, 21.6 mmol) in HyO (15 mL) is added dropwise over 10 minutes. This mixture

is allowed to stir at 0 °C for an additional 15 minutes, and is then added dropwise (keeping the
bulk of the diazonium mixture at 0 °C) to the water/thionyl chloride solution over 10 minutes.

After 1 hour at 0 °C, the mixture is extracted with CHCl, (2x), and the combined organics
are washed with brine, dried (MgSQy), filtered, and concentrated te give the sulfonyl chloride

which is used without any further purification.
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S.C ~NH Thionyl chloride (4.1 nL, 56.0 nmmol) was
added to water (22 nL) at 0 C over a period of |h
wOoriosnailne ng t he reacti on tenperature bel ow 5 ACT/GB007/004267
reaction mxture was alloweggto warm 15 to 18 C over
a period of 20h. To this mXture was added copper (1)
chl oride (0. 17gq§02rm)andther QZH
SC Syeasipsrpagndersiiesarisd v (kg™ 566 £4+% 69351 §§ GrEpspRAred as
follox?s anmi no- pyridine-2- carboxylic acid nethylamde 5 (1.2
8.0 mmol ) was dissolved in concentrated HO (12
Pyrldlh)e-4-suTﬁm§'htlﬂoﬂﬂ&((S(E6)V\/aS added dropwi se over a peri od
of Ih a solution of NaN®2 (1.0 9, 14.0 nmol) in water
(6 mL), maintaining the reactngh tenperature at -5 T.
This slurry was then 20 EZﬁV%@pV\A se over a period
of Ih to the above m xtute hi onyl chl ori de/ wat er
m xture), naintainingt rature between -5 and OT
(Note: the diazotized m xture should be kept bel o

Pyridine- Mlmggﬂ Blte, 04 maliveas dispolvadin qoacerdiad fwﬁr%l%@@&sd (7.5 mL)
+ Wagetr\f? g'Sb?n]B%ﬁ%' ?E&ﬂh%% tomdH ?la ﬁ%&@&d%@% {c& /i Bone bath to

Y6r an-a i onal our

-IOCpCﬁIbhlmbtgaé ®ayasrodecdd iewtibe S(hMICfII tlhtm@hiamparngﬁmﬂte@r Wb titin, dry ice
cold water and dried under vacuumto .afford the title

beingarded ip Siereigae PRI nygqswéwwﬂﬁrdw(r@al&@ﬂga teggRgFre of 10 °C.
Once%l@x@agc&]ﬁ%n 5 5@%%% g@iet@t?:ggug%l l@grgbﬂzﬁg Plggf@gsutﬂ@wly added to

the r&{684 ﬁﬁﬁm@rﬁﬁ%@ﬁ&ﬁﬂ@@m then-t@@gferred into ca 20 mL chloroform,

o SR YD 55 BSRS89 5 Ko
comAeietle iR ﬁkeﬂ@&%a@hﬁte@fro&%@yﬁﬁl #1id8hdrashied. The gum was then

I nt ai n| ng the reaction tenperature below 5C. The
washed dwideonithnehionofamiig o @bttmne,cEOtmea¢hh Bhe epmiggedgiganig layer was

opper (1)
ariecPies oy, e sBltarthni sl ARAREEPE P hg
SC 7&hd RepAEeaitvedtelsi fodin VB n@e9180available C,6-dimaeylpyridih-4(1H)-one
5-am no-2- cyano pyridine (10.0 g, 0.08 nol) was
as degiglasi RedeW's| owi ng in concentrated HO (98 nl) and
t nper ature -over the weekend.
26&3’%%%"}'& Seué éu@an lggg’}@%dr opvvi se over a period of
I'h a solution of NaN®2 (8.2 g, Q@ 12 nol) in water (50
nmL), maintaining the 10 ol enperature at -5C.
This slurry was then addechI dropwi se over a period of
lh to the above m xture (t onyI chl ori de/ wat er
m xture), maintaining tenperature between -5 and 0C.

Step 1:
S
Jal
N
H

2,6-dimethylpyridine-4(1H)-thione
Under a nitrogen purge, 2,6-dimethylpyridin-4(1H)-one (5.00 g, 0.04060 mol) toluene (150

mL) in a 500 mL 3-neck round bottom flask. Lawesson's Reagent (16.8 g, 0.04 mol), was
sifted into the reaction, washing in with a bit more toluene. The suspension was heated to
reflux, and maintained 16 h. Solvent was decanted from the gummy yellow solid, which was

then further extracted with a few more portions of hot toluene. The remaining gummy yellow



10

15

20

25

(Note: the diazotized mxture should be kept bel ow -5C

through out the addition). As the addtion proceeds, a
wokiesesasd i d preci pitates. The reacti on m xt urBCES2007/004267

stirred for an additi onal ur below 0 T. The

precipitate was collected by filtration, washed vvith

cold water and dried 15 under_ vacuum to_ aff

solid 1;_)\4215 Hisselpehwith diffisulty got 9@t<prgwl§ 63 @O(rgL)_k a@ %?p éqrqjabsorbed onto
Tabl
3111ca( % gjrg%a%é p?%ﬁ% a%‘facﬁ% EIMZ%‘M d%c_h_l&raoﬁseglla% gd'hd)\%/%thanol in

dichlbPonRtidde (3% viv Ehncenthited\arbmOyianoipydroxdtea e Be eﬁlahcbldnyobtaln the
chloride 2 O 20.(d

desirggproguct wlgc}gvaﬁur@eq@r{fgggmlm)gstgl} 1zalgor: om% ggv ;Z_e‘.nz. to Hrowde light
sl ifaf £ 41N S o SR e fn o

7.14 = 2@2(§Cﬂfﬁthcéqme N\VRMZ 3 Q. OS' "Cl H3CN
6- I\/IethylpyrldlneB sul fonyl chloride 4 0. :O'H NWR
(CDC13) 4.05 (s, 3 H 6.90(m 1 H d4d 810 (m 1 H
Step2:82 (m 1 H H3CO N 6-Met hoxypyridi ne-3- sul fonyl

2,6-dcnrr]1|eﬁlryil[9yeri(§inec-u-s_u_lfogyl chtorid

2,6-dimethylpyridine-4(1H)-thione (Step 1, 1.403 g, 0.01008 mol) concentrated hydrochloric
acid (7.5 mL) and water (2.0 mL) in a 50 mL 3-neck round-bottomed flask and cooled in dry
ice /acetone bath to —10°C. Chlorine gas was introduced through a sparge tube for about 45
min, dry ice was added as necessary to keep the temperature -10°C +/- 5°C. Afterwards,
nitrogen was sparged through the system for 15 min. Calcium carbonate (1 g) was added to
the reaction mixture and the reaction mixture was then transferred into chloroform (20 mL,
pre-cooled to —5°C). More calcium carbonate (7 g) was added in small portions. After the
addition was complete, the organic layer was decanted from the semi-solid gum which was
washed twice with cold chloroform (2 x 20 mL). The combined organic layer was dried over

sodium sulfate and filtered. The filtrate was used as is without further purification.
SC 8 was prepared as described below:

Step 1:
2-methylpyridine-4(1H)-thione

=
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O O 5-Cyanopyridine-2- sulfonyl chloride 6 O i0 S,

ClL N Pyridine-4-sulfonyl chloride 7 00 -- -- 'S, C1L N
W0 2008/086160 met hyl pyri di ne-4- sul fonyl chlori de RE€I/GB2007/004267

2008/ 056150 PCT/ GB2007/ 0042669 .- 203 SO Structure NWR

Mz 8 O\ 110 S, C1 N/ 2-nethyl pyridi ne-4- sulfonyl

Sodlapnl Ioglrdlr%%lfgde%ygrz}_& '(_g %&%@%&OCDE}V%&% 9 %?efglgg tube,

oM it dobhonfed oo i, s sl 4o$*.‘131‘e°“"~’fo

methylpsmdmﬁ (R, ( m&@l)ubmg@d tenigowpya 1grag@tlpg, 140% faq16 1. This
resulﬂ%_qbinga'_ %g?té;%%t {%&W/I s&?tﬁgglgglbng w'fpn so?ne%?ark( Ba ot the%oNo@ of the
tube. The clear yellow liquid was decanted, and then cooled in an ice bath, causing a solid to
precipitate. The yellow solid was filtered, and then washed with a small portion of ice-cold
water. After air-drying on the filter, this material was used as-is in the subsequent step. 'H
NMR (300 MHz, MeOH-d,) & ppm 2.34 - 2.38 (m, 3 H) 7.28 - 7.35 (m, 2 H) 7.53 - 7.57 (m, 1
H) M/z =125

Step 2:
2-methylpyridine-4-sulfonyl chloride

NYZ
X S\Cl

Z—
\

2-methylpyridine-4(1H)-thione (Step 1, 1.252 g, 0.01 mol) in 7.5 mL concentrated
hydrochloric acid/2 mL water solution in a 50 mL 3-neck round-bottomed flask and cooled in
dry ice /acetone bath to —10 °C. Chlorine gas was introduced through a sparge tube for about
45 min, dry ice being added as necessary to the acetone bath in order to keep the reaction
temperature -10C° +/- 5°C. Afterwards, nitrogen was sparged through the system for 15 min.
Calcium carbonate (1 g) was cautiously added to the reaction mixture, to avoid excessive
bubbling. The reaction mixture was then transferred into chloroform, previously cooled to —
10°C. More calcium carbonate (7 g) was cautiously added portionwise. After the addition was
complete, the organic layer was decanted from the semi-solid gum. The gum was then washed
twice with 20 mL portions of cold chloroform. The combined chloroform layer was dried
over sodium sulfate and filtered and used immediately without further purification.SC 9 was

prepared in two steps as described below:

Step 1:
5-Amino-pyridine-2-carboxylic acid methylamide
LA
O | N
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sul fonyl chloride WO 2008/ 056150 PCT/ GB2007/ 004267
-204- daim1l. A conpound of fornmula (1): R O\ /O
W@E200805¢1RL)n AHR3 .N/ D R4 (RS)m (1) 5 Ri PQI/&B2E7/004267
carbocyclyl or heterocyclyl-;20eherein if said
heterocyclyl cont ai ns an -NH- noi ety that Inlttrogen
; i gr ecte r.o
ERoRPiAEb! SR RAL o BRI B0 PN, 385 Rinpl) a¥br 6
15. 9<:t;ammtb) in ITHE @OytnL)aWBS’l@dded DMBXYO mIgaTiRar@ytion rHBd‘uﬁ@ FBE&me turbid in

C16I C2_6al kenyl, C2_6al kynyl
10 %ggll glg[?q%gzﬁmlqu& 45 92 2{8emdy, v%//zpq added and %fleyreactlon mixture was

allo%‘é&I kd Q;r_gtq"bgéﬂ)tla%@agﬂi 89%@?@( ?ﬂg% z}(ctx%'[ 1iX] n% r\}v%\élconc}/ehtrated The

reSI@.E ﬁw dibatxalywitlrietiy] acb«btété}l wﬁabckydﬂm\aﬁtbﬁmmbbv,ed by brine, dried (Na,SO,),
Cl_6alk Cl_6al kyl S(O a wherein ais

fllteE?dtaél é:ongfiltr épkﬁﬁ?g Ftﬁé obtp\;_neé\x@s éréquka}@q ¥ith saltheter to give 5 as

a withd i&d.lxﬁéh.kv.h?g@g?@g ;‘/‘gi]“@q\m Elo16tsy I -[PEX LB 93 - 834 (m, 1

car bocycl yl erein
H), 389 i(ankd2l8/Ha ubED, 1.69 €dl JeB.5ddL,HON), B9DaR, $£8.502.8 H%71 H), 5.90 (s, 2

10, 2 o 8 o DS et o Ty 16 st 1t ed

Steg?¥: @ group selected fromR8; n is 0-5; wherein the

values of RI may be the sane or different; R2 is
6-Msthydesrbampylopy1diling <3-sulfonylehl6sidkeny|  or C2_6a| kynyl ,

carbocyclyl, and heterocyclyl; wherein R2 may be

optionally substitut ed on car bo By one or nmore R9;

wherein if said heterocyclgl™e0nicai ns an NH noi ety

that nitrogen nay be oppjiopal Ly substituted by a 20

group selected from R19; Ns sel ected from hydrogen,

Cl - 6al kyl, C2_6al kenyl osNHC2_6al kynyl, carbocyclyl,

het erocyclyl; wherein R3 may be optionally substituted
Thiopyl dﬂoﬂnﬂnﬂﬂymhn £6.0mmol) evalkhdded Wvﬁt&h(QZ hrfL)fa’tl 04C over a period of 1h

terocyclyl. contains an NH noniety that nitrogen may

man{%@nﬁl&tﬁ% FF&‘%’P?P teé%P&E%W“FﬁF@HV 63%&1’1" %/ B? srastion MagtEdwaY a;llﬁwed to warm

to 18R ovedD Rriod ¥ LEA.EY fh\fselk&&tlhey ﬁ%ﬁd@c%ﬁr § 0861i8€(0.17 ¢, 0.2 mol)

wi th the carbon to whic are att
and the resulting yellow-green solution was cooled to -5 °C. In parallel 5-amino-pyridine-2-

carboxylic acid methylamide 5 (1.2 g, 8.0 mmol) was dissolved in concentrated HCI (12 mL).
To this mixture was added dropwise over a period of 1h a solution of NaNO, (1.0 g, 14.0
mmol) in water (6 mL), maintaining the reaction temperature at -5 °C. This slurry was then
added dropwise over a period of 1h to the above mixture (thionyl chloride/water mixture),
maintaining temperature between -5 and 0 °C. (Note: the diazotized mixture should be kept
below -5 °C through out the addition). As the addition proceeds, a white solid precipitates.
The reaction mixture was stirred for an additional hour below 0 °C. The precipitate was
collected by filtration, washed with cold water and dried under vacuum to afford the title
compound as light yellow solid (0.18 g, Yield: 10%).

SC 10 was prepared by modifying the procedure for SC 1 in WO 2007/023186 as detailed

below:
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forma C3_6carbocyclic ring; R4 is selected from
Cl_6al kyl or carbocyclyl; wherein R4 nmay be optionally
waeesisdisd ed on carbon by one or nore R10; WPCT/GB2007/004267
2008/ 056150 PCT/ GB2007/ 004244 - -205 Ring Dis fused to
the i mdazole of formula (1) and is a 5-7 nenbered
wherein_if . said,ri contains an -NH noiety

6Cafl??é‘EO}ﬂTHYFB‘Q'é‘h:;r?HVOBQcg’&ri“g%al |y substituted by a group

selected fromR1l4; R5 is a subkdifuent on carbon and

i s independently sel ected fg mbal o, nitro, cyano, 5

hydr oxy, ami no, carboxy, c@rbgnoydl, nercapto,

sul phanoyl, Cl1_6al kyl , IKenyl , C2. 6al kynyl ,

Cl_6al koxy, Cl1_6al kanoyl ;! Cl1_ 6al kanoyl oxy, N (C
1 _Bal kyl )ami no, N,N-(C 1N6*a| Kyl ) 2anmi no,

Thiopy! Nﬁ%ﬁgg %(gqrg Afgrlg}gf.}m%‘ag%f{( %)l éar@?'g;nﬁ‘) ¥ Q?Ce over a per1od of 1h

BoRMy 5°0) eﬂlﬁr@&ﬂféh)&hﬁﬂfrbwhﬂowed to warm
ma‘“ﬁi'ﬁ%‘%%‘e ‘%%i&ﬁﬂég‘%%g{ﬁow . NN-(C 1_6al kyl ) 2sul pha
to 1800 dvtr ﬁeplehydi o IZﬁ}ndﬁ«y Itisinisture web eddas| sapper (D ¢ loride (0 14 g, 0.001

het er ocycl

mol)3ngnige FSL}D?I/% y% ) g&ﬁ‘?lncﬁ?w%gt 7 etggoq%(% acheé’{ f or ir)?ﬁggp S amino-2-

cyané le%r(qg O?rmml)ybva@ﬂlssdlﬁé&ﬂ@wy@ wl cdnjcﬁgratewhHCé |(918 mL) and
may be optionally substituted on _carbon 8d dd
allowwnlr to sEE 3¢ rocam teTpraRBFenOYer th%lweelf?@fieif@élwwt%? was added dropwise
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may be optionally substituted by a group selected from R

m is 0-5; wherein the values of R’ may be the same or different;

R7, R9, R and RY are independently selected from halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, C;_salkyl, C,¢alkenyl, C, salkynyl,
Ci.salkoxy, C;¢alkanoyl, C;_¢alkanoyloxy, N-(C;¢alkyl)amino, N,N-(C.¢alkyl),amino,
Ci.esalkanoylamino, N-(C,.salkyl)carbamoyl, N,N-(C;_¢alkyl),carbamoyl, C;.calkylS(O),
wherein a is 0 to 2, C.salkoxycarbonyl, N-(C,_¢alkyl)sulphamoyl,
N,N-(Cj.¢alkyl),sulphamoyl, C.¢alkylsulphonylamino, carbocyclyl or heterocyclyl; wherein
R, R?, R" and R" may be independently optionally substituted on carbon by one or more
RY7; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'®;

R6, Rs, R13, R“, Rlﬁ, Rls, RY and R® are independently selected from C;_salkyl,
Ci.salkanoyl, Cy.¢alkylsulphonyl, Cj.alkoxycarbonyl, carbamoyl, N-(C.salkyl)carbamoyl,
N,N-(C,.salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;

RY is selected from halo, nitro, hydroxy, amino, carboxy, mercapto, sulphamoyl,
C,alkyl, Cysalkenyl, Cs.salkynyl, C;salkanoyl, C;.salkanoyloxy, N-(C,salkyl)amino,
N,N-(Cy.salkyl),amino, C;¢alkanoylamino, N-(C;salkyl)carbamoyl,
N,N-(C.galkyl),carbamoyl, C;.salkylS(O), wherein a is O to 2, C;.salkoxycarbonyl,
N-(Cy.salkyl)sulphamoyl, N,N-(Csalkyl),sulphamoyl, C;.salkylsulphonylamino, carbocyclyl

or heterocyclyl; wherein R'® may be optionally substituted on carbon by one or more R'%; and
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wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R";

R and RY are selected from halo, nitro, cyano, hydroxy, trifluoromethoxy,
trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy,
ethoxy, acetyl, acetoxy, methylamino, ethylamino, dimethylamino, diethylamino,
N-methyl-N-ethylamino, acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio,
ethylthio, methylsulphinyl, ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl,
ethoxycarbonyl, N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl,
N,N-diethylsulphamoyl or N-methyl-N-ethylsulphamoy];
or a pharmaceutically acceptable salt thereof; provided the compound is not 4-methyl-N-[(1-

methyl-1H-benzimidazol-2-yl)phenylmethyl]benzenesulfonamide.

2. A compound of formula (I) according to claim 1 having formula (Ia)
2
R
0.0 =
S\ /]\r/
RY, HR )
V4
R4
R,

(Ia)

wherein R is hydrogen and A, D, Rl, Rz, R4, R5, m and n are as defined in claim 1, and

pharmaceutically acceptable salts thereof.

3. A compound according to claim1 or 2 wherein Ring A is phenyl or pyridinyl.

4, A compound of formula (I) according to claim 1 selected from
(R)-N-(1-(1-Ethyl-6-(trifluoromethyl)- 1 H-imidazo[4,5-c]pyridin-2-yl)ethyl)-4-
fluorobenzenesulfonamide;
(R)-6-Cyano-N-(1-(1-ethyl-6-(trifluoromethyl)-1H-imidazo[4,5-c]pyridin-2-yl)ethyl)pyridine-
3-sulfonamide;

(R)-5-(N-(1-(1-Ethyi-6-(trifiuoromethyi)-1H-imidazo[4,5-c]pyridin-2-
yDethyl)sulfamoyl)picolinamide;
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(R)-4-Cyano-N-(1-(1-ethyl-6-methoxy-1H-imidazo[4,5-c]pyridin-2-
yDethyl)benzenesulfonamide;
(R)-6-Cyano-N-(1-(1-ethyl-6-methoxy-1H-imidazo[4,5-c]pyridin-2-yl) ethyl)pyridine-3-
sulfonamide;
(R)-6-Cyano-N-(1-(1-ethyl-6-methoxy-1H-imidazo[4,5-c]pyridin-2-yl)ethyl)pyridine-3-
sulfonamide;

(R)-5-(N-(1-(1-Ethyl-6-(trifluoromethyl)- 1 H-benzo[ d]Jimidazol-2-yl)ethyl)sulfamoyl)-1-
methyl-1H-pyrrole-2-carboxamide;

(R)-N-(1-(1-Ethyl-6-(trifluoromethyl)- 1 H-benzo[ d}imidazol-2-ylethyl)-2,6-
dimethylpyridine-4-sulfonamide;

(R)-N-(1-(1-Ethyl-6~(trifluoromethyl)- 1H-benzo[dJimidazol-2-yl)ethyl)-2-methylpyridine-4-
sulfonamide;
6-Cyano-N-[(1R)-1-(6-cyclopropyl-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yl)ethyl]pyridine-3-
sulfonamide;

5-({[(1LR)-1-(6-Cyclopropyl-1-ethyl-1H-imidazo[4,5-c]pyridin-2~

yDethyl]lamino }sulfonyl)pyridine-2-carboxamide;
4-Cyano-N-{(1R)-1-[1-ethyl-6-(trifluoromethyl)-1H-imidazo[4,5-b]pyridin-2-

yl]ethyl }benzenesulfonamide;
4-Cyano-N-[1-(6-cyclopropyl-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yl)-ethyl]-

benzenesulfonamide; and pharmaceutically acceptable salts thereof.

5. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any of the preceding claims in

association with a pharmaceutically-acceptable carrier, diluent or excipient.

6. A compound of the formula (I), or a pharmaceutically acceptable salt thereof, as

claimed in claims 1 - 4 for use as a medicament.

7. The use of a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as claimed in claims 1 - 4 in the manufacture of a medicament for use in the

production of a Edg-1 antagonistic effect in a warm-blooded animal such as man.
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8. The use of a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1- 4 in the manufacture of a medicament for use in

the production of an anti-cancer effect in a warm-blooded animal such as man.

9. The use of a compound of the formula (I), or a pharmaceutically acceptable salt
thereof, as claimed in any one of claims 1- 4 in the manufacture of a medicament for use in
the treatment of angiogenesis-related diseases including, but not limited to, non-solid tumors
such as leukemia, multiple myeloma, hematologic malignancies or lymphoma, and also solid
tumors and their metastases such as melanoma, non-small cell lung cancer, glioma,
hepatocellular carcinoma, glioblastoma, carcinoma of the thyroid, bile duct, bone, gastric,
brain/CNS, head and neck, hepatic, stomach, prostrate, breast, renal, testicular, ovarian, skin,
cervical, lung, muscle, neuronal, esophageal, bladder, lung, uterine, vulval, endometrial,
kidney, colorectal, pancreatic, pleural/peritoneal membranes, salivary gland, and epidermoid

fumors.

10. A method for producing an Edg-1 antagonistic effect in a warm-blooded animal, such
as man, which comprises administering to said animal an effective amount of a compound of

formula (I), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-
4.

11. A method for producing an anti-cancer effect in a warm-blooded animal, such as man,
which comprises administering to said animal an effective amount of a compound of formula

(I), or a pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-4.

12. A method of treating of angiogenesis-related diseases including non-solid tumors,
solid tumors and their metastases, non-small cell lung cancer, glioma, hepatocellular (liver)
carcinoma, glioblastoma, carcinoma of the thyroid, bile duct, bone, gastric, brain/CNS, head
and neck, hepatic, stomach, prostrate, breast, renal, testicular, ovarian, skin, cervical, lung,
muscle, neuronal, esophageal, bladder, lung, uterine, vulval, endometrial, kidney, colorectal,
pancreatic, pleural/peritoneal membranes, salivary gland, and epidermoid tumors, in a
warm-blooded animal in need of such treatment which comprises administering to said animal
an effective arﬁount of a compound of formula (I) or a pharmaceutically acceptable salt

thereof, as claimed in any one of claims 1- 4.
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13. A pharmaceutical composition which comprises a compound of the formula (), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1- 4, in association
with a pharmaceutically-acceptable carrier, diluent or excipient for use in the production of a

Edg-1 antagonistic effect in a warm-blooded animal such as man.

14. A pharmaceutical composition which comprises a compound of the formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1- 4, in association
with a pharmaceutically-acceptable carrier, diluent or excipient for use in the production of an

anti-cancer effect in a warm-blooded animal such as man.

15.  Processes for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof as claimed in claim 1, wherein the variables are, unless otherwise specified, as
defined in claim 1, which processes comprise

Process a) reacting of a compound of formula (II):

N7

RYH,

(1)

with an amine of formula (ITI):

R2

N
H N/i\(/
2 R3 /

N4 D
R ®),,
(111)
wherein L is a displaceable group,
and thereafter if necessary:
i) converting a compound of the formula (I) into another compound of the formula (I);
ii) removing any protecting groups;

iii) forming a pharmaceutically acceptable salt.



