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WO 2009/ 047558PCT/ GB2008/ 050920 1 BENZOTHI AZOLES AS

GHRELI N RECEPTOR MODULATORS Fi el d of invention The
w@e@geusss nvention relates to N-aroyl -N - (6-( opeT/GB200BH50920

substi tuted) 5al kyl sul fonyl benzothi azol -2-yQureas, to

their use as Ghrelin receptor nodulators that are

useful in regulating food intake, to pharmaceutica

formul ati ons containing them and to processes for

t heiBENZOTHIACOLRS A% GHREUARECERTOR MRRULATORS

Ghrelin, a circulating hornone produced predom nantly

by endocrine cells in the 10 stomach and intestines

,iEe,stonnch, is the endogenous ligand for the G owth
Fie U8Bcr et agogue- Receptor (GHS-R). It has been
shoyhe bRs@f invdhtibe1dl s%t}ﬁl%}og!'-ﬂﬁ- Qoptna R Sebsline
consu%%tfonﬁla #culat?ng I evel s é%Q? isahgrngﬁe %Pse
alkplsilldonytl befizpgidazvd2-yd haleadr @pheiapseddsyGlirelih meeptgr moddators that are

i.nt.ake. Hence it nmay act as a. siological ..
usai i N R B ok a hesee i Yl ar Sontaiping pem and to
proRfRed fo¥ it prEparfiod t h wei ght loss, indicative of a

role in the long- 15 termcontrol of energy bal ance.
Badkggoundepdithe inmenttome Secr et agogue receptor is the only

kno hrelin.receptor. Antagonists .(or.partial . :
gonutl b ERCR s PRBERAT b AR Pl et in e

stoRh &I kndiRedstinddi the @bmach, i i end@ehea@sli@d ffete Gadwelormone
and/ or block the adaptive increase in GHS activation

Scqsipeeaueti acepPeEutlB-R)r Brins branshewd e petedhatynethglamas tgincrease
ot L 5 05 AP, R, ) o

rapadid fdlloswand odsetakit. Hamct iteadyi avgaeaphysipl ogisd maed-snitifton signal.
.exanpl e anagrexia nervosa, Qr in treatjng cachexia .
Cirpgaing fengFbm Patibebulsise Ayl dosHsdRae al Tieleip the long-
tenhfc%HE»&]FdF%a%g bitaREQ Rk @rS&HPH@QnJ&%@Ee@Jgo&@@&F?toJ i the only
cell's overexpressing the cloned receptor, "GHS-R has
kndyereghrshiovaeeptor. cufpReniste (ogladial ppwiignat invaige agenists) at this

rticular, requiring the presence. of. I Thi )
recBtt iy bRk i ink it B BosERSIE TS ineaftiop Bl the adapive
incfldbd RAGHQMcEBR Rk PebtddSto RekultTPor? RfckdaB&R @ft@iing BRkdin with
area has recently been reviewed in Expert in. Ther.

weizht bss. roibe othep hand) agbB G- at @ltig receptor mapfhe jupefpleiastinylating food

. bod f evidence suggests that .ghrelin have a role .

R P R PR By PR S JRa 0L Lol e Bl or

trea@ftigag Oluxsd @ suliifgd fropr @vecrws &IDS. The GRES-R ieatd@A iraBfmembrane G-
di abetes, Girelin and GHS-R1l are expressed in

projram spwded ece eGP (3Y). Immerdls oMergspressing o clpned racaptar «&i3-R has

Ingulin secretion.hoth in vitr nd in vivo reli.n
bocy 0 o A e AR ot BBkl Rl e a1

Thiglcs 98 ecdl@hRrRNERIICTRLRE is Refi@Mriyahtly slted fbOscreening using the
FLhﬁgrovenents in both sensitivity to- and secretion of

asen. Thaparga hasrreemmtlyhean rayiegyeslgn Expers{(Apan. tTiher. Patent 2002,
12@??p§?L 18O 2009/ 047558PCT/ GB2008/ 050920 2 phenot ype
ob/ob mce. Peptide and small nol ecule ghrelin
ant Aganérsdssngabcelyrogpoidtee suggahecthatagheclirh@aghaieasm®le in the control
excursion in rodent glucgse tolerance tests. This_area
of {605 BERCPUENHANY H}%&F&B PR %&@ﬂwwg@w Bgdrpatment
of §iFRYL, ahgagh Qﬁc} GHiSTR ) aa[ggﬁfesgeg- i %é&r@ﬁfg]lglgﬁgﬁbané&hans, and

215-228. 5CGhrelin has tative'role In

ghreby altes irsnlin fcogetsnrtwininestrd aad irf yimet Gorelinland i8R -¢smace show

. _specjfic tor pattern in. . the fasted st.ate and.acts :
1mgg§?dp$lgﬁca;ggﬁ)llsr}gn n g&sg?oﬁrgm&égf@, ipgtegh%]ﬁxlﬁiwgtp improvements in
bothRBhieAtyl t9NSnd RcRASH vPRRIRL. | XBlalibe USRI §188 thfBAELRE Biabetic

have beén explored. This area has been recently

reviewed in Current Opinion in Pharmacol ogy 2006 6(6)

553-558. Di am nopyri mdine derivatives are disclosed

as having GHS-R antagonismin io US2005/0171131 and

US2005/ 0070712. 2- Benzot hi azol yl urea derivatives

are disclosed as having protein kinase inhibitory
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Rl - represents halo, nitro, a C _6al kyl group

optionally substituted by one, two or three fluoro, a
w@2008a4 158yl group, a C3_6cycl oal kyl group, pheCEIGB2008/050920

phenoxy, a phenyl G _4al kyl group, a phenoxyC _4al kyl

group, pyrrolyl, a group Rag(0)"(0)0 in which Ra

represents 25phenyl or a G _4al kyl optionally

substituted by one or nore fluoro, nis 0, 1 or 2 and

h - 1

phelohpery S RERick Pinite SR bl R el ity Ryl are repprtcd o
de&%@t&@ﬁ&ﬁ@éﬁdﬁ&@ﬁ&oﬂ&ﬂ%ﬁ&o& mﬂﬁrarmeaédtsy ‘Biibpsich had egtn

one. or nore of he f ol | a.Cl 3alkyl
recamlyurﬁwfw& én?ifum% 9GR8y 3@%7 %@lﬂ? drd oLRET >@0¥a| 0,
10@1§ymﬁﬁb5mygg&pg@5ggglonalIy substituted by one, two

hree f1l uoro, C2_6al kynyl group, a C2_6al kenyl
g r o(ﬁ}hreha h@s a@atalmyb 8020 e oegulatiwn @3 géeyoditosiinkl fungtigupt induces a

S A e GRS R

empRidN A pRcdtidd e REMARBH A}t VEIRUS 38N badthoprebh hOR Kath explored This
group, a G 6al koxycar bonyl 8@fUp or a C3_6cycl oa

arcg haupeen reqptla neyidvecd mglim@t nign thélaﬁnilQObwﬁ-OQﬁ @(g)ﬁé-% 558.

iy el AP YSRGS Al AR-RlhnSh

Usrzommopmsoa@dle@mwmumg an additional oxygen,
ni troge S or SO2 iowherein the heterocyclic ring is
opt # 6??&?4“ iagelyiarea darvativep asheisgpsadps dapng pFicin kinase inhibitory

A D U P G

\VG&ﬂ@SRB7Bﬂﬁependently represent H, a C _6al kyl group, a
vy s gaprbred el Rk b e at St Bonipaiimide and

relét&%ﬁs&mag LRAELEERE RAEHY aividh ﬁéE&f&&"s uPEPi%aMzV

unsaturated 3 to 7 nenbered hetérocyclic ring; and p =
0, Tbdre r@naiBs a dgedsioppotent mnp@zndsewnbaéww sncade@ice Gbdidoxifects
ro 0 |onaII subs d by a group -NRbRc in

ma%ﬁwgﬁlﬁgaghﬁaﬁﬁ %W%aﬁé’ zﬁﬁgﬁ above; or R2 represents

Deserigtioh 6'théinveBgker ed heteroaryl ring each of which
I's optronalTy substituted by one or nore G _4al kyl
gr olipgspissenb ynvenorbprofiisiee 2 apmpenrgrfuipsnwt I or nul a
-NRbRc in which Rob and Rc are as defined above; or R2
represents a group (0)11R7 in whic 0 or ; and R7
represents a carbRh 2@ i nked satums or SFaRtial |y
unsaturated 3 to O ngpber het|br oyt ¢ group

[ N, gfherein the S may be

SO orHSO2 , which is

eZi ncl udi ng bridged and/ or
optionally fused 0 a benzene ring and any ring is
optional |y substiguted by ope or nore of the
foll ow ng: hydroxy, oxo, carboxy, C _ 6al koxycarbonyl,

or @plarmaedukioxlyy gicoptpblopil diredolf Vinsdhat i t ut ed by one or
,nore h{droxy and/ or 25 C _6al kox %Y%Cl 6 al kanoy

R’ 5rigss s haloaite, 2 Ei- 6%53/1@9%?%% ybptinieg hmr)eamw three
T AT AR R affireiop b peies spiepiig

grogp oupisnosyOpnlkyhglouy, utdyli 4 ptoad RIF(@aE)ein whick R” represents

ndBhoREanon S aRaLkony B rerresente a Ol gl kxl. i ois0

exc%%@t‘ﬁ@t » wRerlGlis 2BEKOXYE ol LARNE Y a8y @PnatR ring in a subs‘utuent R'is
_10cycl oal kyl Gi 4al kyl group or”a group -(CH2)q- NRf Rg

in 30 which qis 0, 1, 2, 3, 4, 5 o0r 6 and the

al kyl ene chain is optionally substituted by 1, 2, 3 or
4 C _4al kyl groups and Rf and Rg i ndependently
represent H, a C _6al kyl group optionally substituted
by one or nore fluoro, a C340cycl oal kyl group
(optionally substituted by one or WO
2009/047558PCT/G82008/050920 4 nore quoro and/or by

o ~A A o ~NS AN

inits oxi ed|
optlonallyq ﬁ
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25C _4al kyl groups, and Rmand RI' independently

represent Hor a G _4alkyl group, and RK is H a
w@oodakisys group or a C3_6cycl oal kyl group; orPEBGB2008/050920

represents a group (CH2)t-R whereint is 0, 1, 2 or 3

and Ris a carbon |inked saturated or partially

unsaturated 3 to 10 nenbered heterocyclic group

containing one or nore N, S or 0, wherein the S may be

ol SR F AL PN SR 0L 8, v .

3Mknﬁwgmmm 'y fused to a benzene ring and any ring is

pt [ t db f th
e 2B ALY PR A G Bt S 1 BT . e o

a Gl e’“ﬁﬁlg@%a o %é%ngp%oggoogy%ﬂ%é?c#%%gzo@ Elg8lkyt group. a

Cs. Ecyﬁblal&«yk(}; caliyl @bk@m@i scydealkaypl groapyriniiog, sulfamoyl a group

3 I I kyl ,
ROEGEGEY B B 6 ReaePeroel Grsanicy » Ghatol sveizci C:-
6allexyE£1€01|1}f=l%ﬁrodﬂ'ﬁr%@%?&&ﬂkﬂ Qlﬁ-’ﬁ oPRBLAYRS s thit %ﬂtﬁ thdMitrogen

oné or nore hydroxy or Koxy; or R represents an

atogy tlorveti¢lec thsy ere aetaﬁlaﬂﬂtfepr@@leﬂ’q éts@nrﬁégﬁbcm mrtgqllduplsatumeah Ffonky

megl%gren@ hee 19 cytcﬁlc r1?% ﬁptloﬂall %E)]i;]tg n?rlgl & aé“(liq L ggrrl grxutrg%en S or SO,

whéleir3@k keyocgtiadhng Bro Bandlgzmueaﬁmﬁe& bgt oﬁBéﬂﬁmﬁd @ﬁfﬂé}ﬂ)llowmg a
group (optionally substituted by one or nore %{oups of

Cr-padfesthgrepn. NRlpx R4 %al}wmrhr@nyaa@upe@r P BERPerR i 11y which R® and

R Z%Eﬁ%’iﬁ“”%&f@fgf‘%# Y SRR SR bt arpyp or a €

scygloalky) growb arrél’ nmd t@gealndra\bthethahmdgam amncmr\blnnh ﬂtegme attached

IS O naII u 10hydr oxy,
reptﬁsg@ Fetgs oy rg Eﬂb/? g eﬂgie Hehsperlinghesind o = 0.
Sht 2 t
LEENAES ¥ S‘n%%ﬁ?%%%“s% ‘2%5‘%?’5%?%"2‘1@8?%%% AR by a growp
-NR);R mm delldhyR SabdRI tant xd defnddaboye; oy B mqursaseats@ ﬁ@abrlsw mgembered

k d th
hetdoaist 7iaR A BB Pt el B0 B r bR sty groups or
by bEPHESER NG bRup@oarfhalakWRR® H whidh ROX3hd RF hie@s ®ftined

I ndependently a group )n(0)0 as defined above, a
abayat erlé{]@are@ﬁantmgtqual(@u& n@afmp&m ed @l t@dlIg rﬁﬁ%@ﬁﬁe@j carbon

ImkVa%lts%{u%:[X(? Rréﬁaé%lf’ ulrl:)IbS& e%tgd ? g(p g(g(l gﬁl;t’)g d?lg{e‘fa'ocg]ph Pg()ntammg

onéS&ZnonetN,Sor G, \Oliﬁrbl(ﬁﬂﬁé SYnastdéSh litk bk itkel Yoranef SO 08O, Pivhich is
t he fO||OMAn dr oxy, oxo, carboxy, a G _6al koxy

optiglip bwﬁhl%waluﬂylgéqy@gﬁé tagelon opyonsH flé?redr% A ECIHPEE 61%9 agg any
i e g BRI s PR B B0y g grbony.

6all€c‘93{y6my0ﬂ1§dad Kydallarxy @oGoyptionall k yublitutkal byydnewh encet hydragei and/or

f the |a h |1 bst.i db
C. %\%@Xarecnﬁ?%ntﬁy@ elt%z?oyz 318{9 e ﬁ%{ %n@szﬂ}’ydl SR anitio ot ¢,
6a11€ﬁ ?&Bﬁkﬂy&rr@| ¥l AT %l@}lIXVheQé?ﬁ b e last three groups is

stituted by one or nore al kyl groups; and mis
Opm))nallly sbstitut@l by2&khe Ipcvreélsfdltoxy rcmé/nt IGralgpoyi des a
ound of fo or. a ar maceu

R SRR Cralidl BPhE upro Gy B e bl il grovwp.a C.
4a11t‘t§:|y@q LAk Ir@oup €&, G@lckaallkydc pmkcg pgrbw ak h)gratph@Hz)MRg in

one two or three fluoro, kenyl group,
Wh(% qsl@)Oe Lol Jeyh 5 gF 6@pd tlmwﬁélfWQ:ne cma,@nlg ;@ptlorgllly substltuted by 1,2,3or

4 CB g}ﬁp% givup%ga)rllrﬁ)ﬂfy rdq%agpliél(} egg%anl%)%g %egl? %Ik rgr?_%) optionally

subsepI@IS8NdR dehesy fluoro, a (Gl cfalokikl1 @plp (npalbha/lly substituted by one or
substituted by one or nore fluoro, nis 0, 1 or 2 5and

0is O except that when nis 2 then ois 0 or 1;
wherein any aromatic ring in a substituent R is
optionally substituted by one or nore of the

followi ng: halo, a G _3al kyl group or a G _3al koxy
group; R2 represents H, halo a G _6al kyl group

L T Y 1
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saturated or partially unsaturated 3 to 10 nenbered

heterocyclic ring optionally containing an additional
W@009047551 t rogen, S or SO2 wherein the heter oRgEGBL008/050920

ring is optionally 15substituted by one or nore of the

follow ng: a Ci_6al kyl group,or a group -NRbRc in

which Rb and Rc are as defined above; and p = 0, 1, 2,

3, 4, 5 or 6 or R2 represents a G _ 6al koxy group

o S T
phSGRNRARg 1 gr:@:(lpgm @buRACIEANd- Rewhm&ﬁpemf[ent 2 ?&r B emﬂ 8S&d chibon

iR BT AR 1ot B DT GregAIEIEF oy Gl kroup Containing
on@&tﬂl&%@h | oSty Pt drtitRds Bya rygﬁ:ein @5 o%ﬁs%d @)mf"@f ISYj orH®URPhich is

by one or more am no groups of fornula -NRbRC in
optwhlrahh bi@lyclmwmcmdlr@r‘tmdgsd daflioneptiaiadly éysedito Rbelr@pc esgandany

fing 5 SRS KB PEMIoE BF Bpe BBH e RO JoRES Gprooxy: & Ci.
G Grdlp GpiRiafly sURBRRILAL R B GHY hOrok ahdr 11 l58d C,.

f orm of h is optionally bicyclic

alkaveyly aerrz@yb Bt a#l9lemisp i Enablky) @Biasea Gioaky, C:.
10%])&0&% Ryl or g Srld &gan%ﬁg@l 6T11il<nlgwflereﬁpetae onfatlhl ¥as§H1?eSet Cglﬁ)%é)selg OBt\fonally

sub@n_uﬁeailﬁsmne @mehgmkpa@d/w@um@x}t ut ed by one or nore
ydr ox 6al C _4al kano benzoyl am no,

or iy anedﬁ{tyg%th@rwmh e (rlenog?n afaey o) \ahrc% éhedrar%la@c ebrquﬁsent a

1.9
s RSB il 006 AR St MO Sy v
an aditi@ral nmy@nhmdrbgery Sarr SO, vaalrdioxhe; he@@&&yche pmg seas;tt&nally

G. 6al kyl grou hydr oxyG _6al k
subgHfogsgs 0 r@ Wﬁe 3? 619;3‘015 Qipg: “ﬂararq(@g»%ﬂrl OJPEPR%J Y YPHifpted by
cy%sé%ﬁ?@%&lk?ﬁkﬁ%%@_é?la!ﬂl/elnogf @HQalQ(‘;xy@l 4alky1 C1 6alkoxgcarbonyl Ci.
salleylsmtdnyher aagrieyp eNB R vaid R mdolptm«bapandqmlgmmmuﬁm ay alkyl

1, 2, 3 or WD 2009/ 047558PCT/ GB2008/ 050920 7 4 Calkyl
8%%Poups and Rf and Rg i ndependent|y represent H, a
orﬁf’r&ﬁésléﬁﬂsa @agdl(@mzf onatHy), RUBSHhicHE @D bY 0PN i0T, IWMIE A is

fl uoro, cl oal kyl group (opti onal | y subst’i t ut ed

N(RY-.6h e, SO oroY(e ernldlmh@f aélrﬁdm@rch@yl i§opHeradly csibsigutrg by 1,2, 3 or 4

Ci %ﬁ%keylf%?%:‘ps aanlg‘{}%l}é) %yc(ﬁ]oxy@l %lkéxayl( %é&g %%Q%h Lgroup (EO%CI salkyl

a gfbuplCONRFR 3 1@M1dRJR]12 en@R@ahb@enhmlyeepx‘ée@t urat £d, qilkyl group
artiall ﬁ/ﬂunsat urated 3 to 10 nmenbered heterocycl iC
(g]?\o‘&rﬁac%) Al oW adrs-aspelealkyl o 0, wherein the S

o e RSP Iy By LD 13

N(Rzlbt |Q;|’Sa8[yorf813szead1dteuher dn\leyim&rmham mgpamdillarsybstltmtgd bg1,2,30r 4

|1 b
%?Wa‘ﬁ’éy W@w ‘6‘361’6%6 o{?feg%ﬁ or %é‘r 10Ky &5 tpnd R is
H ocl%ll 4%'1?1 éﬂbuﬁ lép§b3tgé§1cﬁ9dl@l gf‘U‘u% or nore hydr oxy or

oxy, Cl1 4al kanoyl 10 benzoyl, anmi no,
or Rr r@adskyts argron (AR’ \@heartlky lig Gk, Aor Grand Réls aﬁahﬂby)h linked

sat&é&eh%%%gl{tlﬁggf Eﬁﬁ&%ﬁ@go d? 6%%06?% eléeoro 4 1|c| oup con{ammg one or
moBIIRSS of Ot @leRin GBS ALy POEItS VA Soyfotth ofl SBat KOXYwhieh is

Rf and Rg t oget her vvlth the nitrogen atomto which
optitielly Ricaclae ngldiog brisigeé gadtor apsenally dvsed top bpegeng singynd any
rm% %&1%5?’ eglbg’u i.rpedjbgf o%&gg%{o%j%ﬂ%% %1?0 18% h;rdey, oxo, carboxy, C.

Ifona y containrng an a
6a11ﬂjxtyr:mgemyl SCQallS R gmqrqitra)nhlmﬁsdbetlelr@ldgyodnemr fidi@ hi@roxy or Cj.
optionally substituted by one or nore of the
follow ng: fluoro, G _4al kyl optionally substituted by
cyano, C3_6cycl oal kyl, hydroxy, Cl 4al kanoyl,
C _4al koxyG _4al kyl, G _6al koxycarbonyl, C1_
4al kyl sul fonyl or a group -NRhR1L and Rh and R
|ndependently represent H or a O 4a|ky| _group; 20or

e o
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20

106al koxycar bonyl , Cl1 4al kanoyl, Ci _4al kyl sul fonyl or

G _4al koxyG _4al kyl group); wherein any avail abl e
W@Looph#sse carbon atomin a group R3 is opti onedT/GB2008/050920

substituted by hydroxy, a G _3al kyl or G _3al koxy

provided that no nore than s§x positions are

substituted in this manner; and any avail abl e

aromatic carbon atomin a group R3 is opti onal |y

St t r

R e B Ko PN o A o R, B im0 Ol
Cs.atyeloalklybon € udcecloalRy iChi;slkyiawinecin cRéh ofthe ésethis g"ranhps is aptionally

C. 4al kyl , G 4 | kKoxy, nitr a grqup RaS(0)"(0)0. as
Ut 555 0TS TESHOGY BF dot @?Oﬁé@ﬁ RalFRFCRS NG Yty 30r 6

t aidni

mehnfgreléegNH’g%?S&?Er ﬁg gl%wh ggngt:ﬁ%l‘ﬁ% &egfr%ﬁ}e @\g 'SI (ﬁ' (?‘to?QOXI §r| s%Bstltuted by
ond grmowfof 80 fotlo8@Z: halwhiach 3alkyl2gropp ponfl bafksaylgsour; ut ed

h d. , :
or B riiissy s 4 Caoesglonis orogp ooty SRR araresn spups of
forfiieh Q*:IR"TRfI ﬁuk}m@ﬁ RRYn® R GAdepldeadty re gseﬂﬁ'l@ @}»klyl Ci.
benzo am no, C _3al kyl am no, di al kyl ) ami no or

ek e v it vy adbiyilioor| @3- lfoxyCraatky) group:
Whgre ncelmgfaalvléﬂab a-14 01913]% ?,( gar% oln}n lﬁlte azg{l(}%@ E{3 Es 0pt10%§ﬂ gubst?tuted by
hydtyxaly @Y. 3QlkyQ)r_ 6k Koy, provid EHthaefs ﬁﬁ)@élﬂh@n @Mrp’o@ﬂchS @ substituted
£¥razolyl optionally 25substituted by one or nore
in tys rgHIRGI groups and mis 0, 1, 2 or 3. It will
r
R L 1A o R S BET0 Syortd py o
hydrhey, aabealyl dorfG enkkoky ptavidedehg mo ugore thandbpopsd®nehire
formula I, mis 0. 30l n another group of conpounds of
“ﬂﬁﬂ?ﬁﬁbﬁtmsnﬁ?nﬁbpresents a C2_4al kynyl group, a
R* fdprk@hi 1hig02 0, Lk NEbR2LIN, oBIABPondenil R*S(0)4(0),
R oo R0 B B o I BB B R (RO
defwieid@hoye, |a§a1mra§¢d dr mnt@hllabmaatdramﬂ 1 ogkét mennbwed hetptoe:ychc group

coniitif R of MRFL NS cL O & gfe’gﬁﬁisé‘iw ¢ TR PR of S0 or

sopantitlsl optiehRgpt baited bytode &r ARADSS @ fcklﬁ)t\xﬁﬁg%ﬁf@{dx@f 0Xo0,
ring optionally contalnlng an additional oxygén or

carhpxy, 8 §enalivper gionp ehidoradly splstieibd by piger mgredpvrmam §1-salkoxy,
CL 8‘1‘1? iltolyﬁ %%&I?Z%PIP %m?ﬁ‘ (ggalﬁolﬁgllr?({“ﬁ c@é 3 Eﬂéy %%ﬁ &% ekl Ca.

6cybl¢d&9ﬁ@1®ﬁ§cb@’loﬁlﬁpﬂ@ SRyl \b‘he@ém&a&ﬂ oletﬁb l@ﬁi thPecQrOuf3,; is @ptionally
O 4a|koxy group (optionally substituted by a rogf
BYOREHIT apprREY SRy Red/ph §eptkereror § F@ﬁ‘?ségfé RYITPLYS Pr
lyl,
PYI@ZO‘M@ flly SQiABIG 1 orSer HERY LASRAG! BYLG0
mupmnsﬁjﬂanyB or pyrldlnyl each of which is optionally

I Lhobies Sl pRET BCRRPORRANERRHE b ovi des a

conpound of fornmula | as 10 represe d by formula I A
SBR3 1A or a pharpaceutlcally accw‘ e %ﬁJhathereof

in which R - reprBsent(® hal re~ gnts a
C2_4al kynyl group ll4al SO 2 C3 _6c¢cycl oal kyl
group, a C3_ 1 S up; Snltro a group

RbRcI\I(CH%%@- i ch H |s  or 1 and Rb and Rc
together with'thegfrtrogen atomto which they are
attached represent a saturated or partially
unsaturated 4 to R’ menbered|heterocyclic ring
optionally contai ning an addi ti onal oxygen or nitrogen
or ypleareiaecutibal hhadceptally sili therdohgnivdiidpt i onal |y
substituted by one or nore of the follow ng: a
C _4al kyl group or a group -NRdRe in which Rd and Re
i ndependently 20represent H or a C _4al kyl group; a
C _4al koxy group (optionally substituted by a group
NRdRe in which Rd and Re independently represent H or
a O 4a|ky| group) or R2 represents pyrrolyl




10

15

20

25

30

WO 2009/ 047558PCT/ GB2008/ 050920 10 contai ni ng an
addi tional oxygen or nitrogen wherein the heterocyclic

WO R00g/0#50pt i onal |y substituted by one or nor ePCT/GB2008/050920
O__4a|ky| groups, or R3 represents a group
-(CH2),--NH (CH2)s-RJ in whigh r is 2 or 3, sis 2 or
3, and R is a G _4al koxy group; 50or R3 represents a
carbon linked saturated 4 to 6 nenbered heterocyclic

QRSP T PR 000 BN BURSAMA B
ﬂu%@[ arx] @Qkalékegiyb gurmuﬂb a CRchJR&Jkngro@nplhdmya lpthems;yr ophawsC 4alkyl
ucn val ue e use ere ropria
ol APEREC -alF] BouPgRErol) ByTiFS L AgpuBiY Sl ¥k e

repRIEPQAd E)Hig‘g)? %r slef '4Q§‘<rgl SGIRhLP %&flﬁltéﬁrbfgkﬁ] &dr ik ?l‘horoI His0,10r2

part | each be used as an di vi dual
and ¢ rsi & atcbptrthaimhdmel ﬂsﬁdhdes is Mexf 1; n’vltelr@m any afogratmalriag (ih } .

subltpibe s AT UG P BEPR S Mot TGN oPgTa Sifong Cralks!

gKM@bHQngka*y@&mﬁhe br oadest defintion of fornmula (I).
In one conpounds of formula I, mis 0. In

R” sepoeshats aéh 6@byhmgm@pt®maﬁb syhstitutdd byrones By estéraedluoro,

| kyny|
: ega‘%%ly?%&{ﬁpiyf?‘ﬁ” P! Bebe eeobepREdy Braguersioelkyt srov o
Cs. @ygro@ukpl éballl(ﬂi-% p, al@g6vx§?¢1sat1k@<y &olp, Qﬁtrd, apuRR RANARE),- in

gther with e nitrogen atomto which they are
w e&h cmchr @ﬁemmﬂ%%@ﬁw& éd-1oplkpbgronmpr § Ciecycloalkyl group

or RNAS Wﬁ%%@[ﬂer‘lwftﬁ)th@ i ?cgza ﬂ%vﬁfcﬁq dr€ afid 84 represent a
opt1onal fy contal ni ng addi t1 onal oxygen or nitrogen
satwiaedeir pattiaby netaturaey Sltb d Omiamgpeirad logperooyvdic Irmg 0pt10nally containing
supstituted by one re of the follow.ng
an eﬁ@?f@ﬁ RYTECBONIPERTp S So2gisen | OFFIIRARGAS PRHCRAY
i b
sub%ﬁtu't&ldéégc)%{/éqg ?IE)AJ% d&fggét' F)glﬁgftmé; agj Bgltklgt gl.j?g% Bﬂé :J,;/ glg)rug UNR R¥ in which

R" NRARE drp aswicGhedReboamicknRe F AdbReRdbritdnyd radt’ e‘spmsenH zt)Cl

B bt g UL Py F b RO, PSR Yara R are s

defediaBbet S @preRdtftd &lbRwb SEASIRRY iMVihedh RS aPRY RAdhdndently
substituted by one or re G _4al kyl groups. 25In a

repgaseit H pup Qnearlﬁljdrg@w ofR cspiseumtis (iu¢ of gk menzbered IRgeroaryl ring

cadh LA 3o R S1RY Y B BHEAORe OF BHRTECTR) G AL b more

amir@piregsif fd)hmﬂa QIR ah wlhc}gmbo ik R& aEB8aH dy@ﬂed&ibbyé or R
group, a C3_6c¢cycloal kyl G _zial kyl group, or Rf and Rg

IepEGSgis ﬁe?arwnﬂﬁﬂqeﬁ éatﬁratt@do(gé}ﬂ&”dmnﬁ%uwrﬁ tot apergpered
hetgltotzg&p:egqo e‘&&ﬁl@ﬁ?ﬁlﬂg oﬁgﬁﬁ@pgﬁﬁ g oPH. RALL ALY may be in its oxidised

unsat urat heterocyclic ring
foropifi SQalr ISP, ¢ eiichi inopgoraily ditgictic orvaldigxiyrgied 30wror optionally

R e I Sy S0 e
fol BROY: %H CI—SP&;U %g%@()gl%gx}éro‘ﬂ E@oﬂa@l@/rsﬁﬁﬁfﬂﬁt%d 8y one or

group - ris , i's
moge ku;rdr®sy @n @1 EalkcscyaCQ;allmanbkb kynagybapting ﬂlaakylemtres ér(C$3

b I t t ed I
oG5 2B oA Core NOp Pbhat 5 B hB G ¢t CHT By e of the
lasOthrd®QrSupslis datidadlly GlitauRsed B) dSheQHQn&’é D roRl; of ARANBL;

,of formula | or of fornula |A, represents brono,

R® ediresents arfdl-shbsaibgronp, schysleeoifa- @lkbkgyom achgpelinalkyberoup, a C1.

f | £
lf RT3 il 60T EOLANLA, B SROGP BPh 3l Q110 AR in
which,q 182, t.&prRsienios 6 hod yrl aipyleydhainCly opo@eitil whbstedtbdky 1, 2, 3 or

et hynyl, cycl opentyl oxy, nitro, pyrrol-I-yl,
pyridin-2-yl,



10

15

20

25

30

pyrimdin-2-yl, pyrazol-I-yl, imdazol-I-yl,
t hiazol -5-yl, [1,2,3]-triazol-1-yl, [1,2,4]-
W@ eooapelsssl-yl , 1-pyrrolidinyl, 2,5-di hydro- pyrPCl/6B2008/050920
nor phol i n-4-yl, pyrrolidin-I-ylmnmethyl,
2- (di met hyl am no) et hoxy, net-hyl sul fonyl oxy,
3-net hyl pyrazol - 1-yl, 5-nethyl pyrazol-1- yl,
4- et hyl pi perazin-1-yl or

- A
1 LTI SIS o sS40 e Ry s
sub@‘atufﬂalr phalel dr-rdory Iﬂabh)y h Cﬂw&éﬂoﬁﬂk&h@h}lﬁ(dﬁbﬁﬂiwm)ﬁmthwﬂ by one or
dlnethy m no et@ | % nmet hy I n1no? &
mogs %Orﬁﬁaii 8&6}59’? FBI% i tlka] gropgDng CineyeloalkyIC ialkyl group, a
phediy{®YLf %I%'U.B, 56l F@Iﬁ%t-R a/hel{egi Ieig oyl, %MQ&FM% c%rtfon linked
N (2- met hoxyet hyl )™ - 1\ ) am’no) et hyl
satinaRd onpairtio}y ensmpirated 3 tord mlgdn)b;zmdﬂms]t@btwﬂl,c group contammg one or

moieolglgghg @r g)@%rlg?r}r%h? ) et h%/eeitnﬁﬂ (xaée?dl\f | ”'ﬁ;r'é’(k,%eé&’! \’Vhl%h is
opt(&'aﬂ?b[&?éﬂ@ﬁlﬁbﬁhﬁ%rﬂrf&l%%@talﬁmor optidraB$)asdd to a benzene ring and any

fl uoropyrrolidin-| hyl
ring 1s(qp§:1@n@beﬁqb§mtgt¢dﬁ>y)(@pmmore of the following: hydroxy, oxo, carboxy, a C;.

6all§)x§r2g'r§u pq%tnh}\f Q&Brsﬁﬁllteidqar}i ]éyqr)yn%{rﬁ%ydroxy or Ciealkoxy, Ci4alkanoyl,

bernzo(ll apheN Y, %llayih@[ﬁon @1X€I thlez&m(nB 082 Cigalkyl, Cs_jpcycloalkyl or Cs.
dlfluoropyrrol din-| - f)eth
ocgel ok Capllioy] y’i’l}?éftlﬁ yqlcélrﬁ e ]@ﬁtﬁb{ee groups 1s optionally substituted by one

1Y) n lyl) et hyl,
mﬂ§0&%ugﬁﬁgﬁg plp fa2|n 1- yI)ethyI
or R z(m:l)Rﬁ togxthard vath tho né@tdpeh atada (dNwhieh Ittyaly -aNe attached represent a

2 I
satgg o%gﬁvﬁy Tnﬁtlgéeéfiéafr)n )lﬁt?:%p%tlber%i l%eéerocychc ring optionally containing
an JRL K P BQfﬁéhamregérﬁ shytlso, wherem the heterocyclic ring is optionally
2- (4-ethylpi perazin-1-yl )ethyl,
subgti(utcddbyoxeze paove 4f Sﬂe)fekldnyilng 21-11()2} Ci.salkyl optionally substituted by
fl uaroeth

cyaélo[ B @Xﬁ(?ﬁhy%)&}y,r %Il fa('jlfaﬂ?oil §I Taé]wal 4alkyl, Cy¢alkoxycarbonyl, C;.

salidridulfoRly P& d ghyhp ENRYR', and-R" and R independently represent H or a Cy_salkyl
(cycl opr opy nethylan1no)ethy
groppy{ nor bor nan- 2-yl am no) et hyl , 2-[ 2-

or RIS ) BRI K 3PSt 2

N(R9HL,D,[¥, S@&ﬁ*%»’dndkytﬁétfm&}aaﬁd@)aﬁi iRybtionally substituted by 1, 2, 3 or 4
2 [ 1- nethyl clopropyl)an1no et hyl, 2- nethoxyet hyl
@rwe%  is hydroxet hoxd kPRoXPYR (eATHOXY 2 grotp -COC.alkyl
a gfjdu

3 t hy
0| | QEWE?%%?%H&( R i FM{_}{ h%ﬁf}y{}’eg’re%%ﬁ HSt Q&Malkyl group
and R]R)s -Hhyx C@halldyl rer@ipydr,a s dcydoajkﬁrgtbwn no) et hyl,

rro
or B By QB s AR oYty b T AT RSP o3, Ak
N(l%k')( R REKZOKT- a)ﬁld)eﬂﬁé}pa)ﬂk lel?e clﬁﬁlz@tobf%ﬂh'llly “sYbat Ry b?/ 1,2,30r 4
(Cazefi di n- 11¥ propy 2- (propan-2-ylamno)eth

Ci- aall(ﬁrgup@m ad R/T & Rm)lp¢mylbr}t132repnep@n dkiona €4 ydlbyltgyd)up, and R is

H, %ﬂ@%gﬁéﬁ&ogﬁn ﬁgg}yg W%/ opyl 2-(2-

or R’ tehré®hi Q@@azdww}@mmm@my ks @r1, 2ofBtaAN R4 a carbon linked
pi peridi nyl carbannylnetho%g%ethyl

sat@a(eﬂmwmﬂy ansdugled g 110 npengtrredahdiesegealia @xgupetomiaining one or
the o e dyl
moﬁ N ﬁ%hO %hgrle? tha %%%a}iﬂ‘? 1&1}/([: ogcgcﬁ(s)%l;/ ;14}1 g SR;) Bgébz Jwhich is
optiinagy ibd:ybl,w ihc(u@.y@ e Iged YendRi bpﬂldrml/lylf@deddd) Bb3nA¢the ring and any
3- nor phol i n-4-yl propyl, 3-chl oropropyl,
3-pyrrolidin-1-yl propyl,
3-(1, 1-di oxo-1, 4-thi azi nan-4-yl ) propyl, 3-
10( cycl opr opyl net hyl am no) propyl ,
3-(1- plperldyl)propyl 3-di et hyl am nopropyl, 3-(3, 3-
dlfluoropyrrolldln yl)propyl

o ~ 11T 41
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(2- hydroxyet hyl am no)ethyl, 2-(N-ethyl-N
(2- met hoxyet hyl ) am no) et hyl , 2-[(3S) - 3-
WO bwongpsys rol i di n-1-yl]ethyl, PCT/GB2008/050920
2- (cycl opent yl am no) et hyl ,
2-(2,5-di net hyl pyrrolidin-1y )ethyl,
2-(2,6-dinethylnnrpholin-4-y|)ethy|,
2;(1-pheny|ethy|an1no)ethyl 2- (3, 3-
ring Eszdg)%gﬁgﬁy%%ﬂ%%{dh% ogé:o)ﬁ g‘go@%/ hf he following: hydroxy, oxo, carboxy, a C;.
6alla}x6iégrmq:t dsptiopalﬂ)pmaﬁmm{éﬂ byldéhel o)remd'ry hydroxy or Cjealkoxy, C;.4alkanoyl,

I per | Nn-
ber;_zoy](2 91@11% as%q]é)ﬂglﬁg)oe?ﬁ(]‘l 3 égyéqm%toﬁﬁﬁﬁplkyl Cs.scycloalkyl or Cs.
6cy€%ﬂ%‘yf@| 4§l'k? %ﬁ%?%ﬂeﬁ)ra?lg?f‘f%tﬁsgﬁﬁee gr(0121ps is optionally substituted by one
or mmteﬁwldpm(ypyl @matoxegt ryR’ represents an aromatic 5 or 6 membered

het@roiqclﬁ; gg%lgﬁ?(écggr l’élliillg?(})rl% 8%/ ﬁ{greet IQyé ’()&O optionally substituted by one or more
of 1.fhle lﬂ&[&ﬁh W aBdT NO) QLR |gr0up ora C1 3alk0xy Froup,

2-[(3 -f 1 uor opyr roli di n- 1-yI % g
or R (e_pr%ep‘ré Ch Q{;ylb()yé&quyl gpup ( optionally su stituted by one or more of the

fol@w%r?%g b(r) sg ﬁ]@&ﬁ gm%]%gaeﬁ](ﬁw 1'n§elfeé1dently represent H, Cyalkyl, C,.

6alk&@m&@1y¢rﬁhmahbﬁycr @llk}dmmfonﬂzl oryC] 4By 4e{12y1 gr@ﬂp)
S, 4S)-3 -oxa-6-azabicyclo 1 ] hept-6- g
Wth‘_C(IQaIWrBalgléfﬂillQ aNiphadig @@%911 aﬁ@ph@l)aegrﬁyp R’ 1s optlonally subs tuted by

hy%_ %éréc.)n; %%?L&ry @ll ozﬁfé(g& l_#@erz) g%gglla X’iore %l an g&y&%@}ﬁﬁg W¥lsubstituted

in Hismedrmgt;am noet hoxy) et hyl , pyrrolidi n- 3 yl. In a sixth

anc? %}Foylrj g@g{qpéoa%gﬁgﬂdgar%g&gﬁ lfi?gr(lﬁl_;g{{ ylg fop‘rl(?r{allylsubsututengy halo,
hy((rg@ aFUl SRb | ddrrbl%abkloxy F)&)B}deBXHJt%'o'n%r@ 1BmYbur p0s1t10ns are

sopropyl am no) et hy - (1 sopropyl am no) propyl,
mﬁﬁn@@MGnmybanmn@)propyl

|
R fe'g?ea %Equo? r@ y 14a1E%2)P gﬁg%/ ia (%‘r(ﬂl_le 9(95{%@ defined above, a
sat@l’a{e@%@bhﬁlﬂaﬂ lméﬁ'tﬁrﬂtre@ B)tb 10%1&%6@&?1%&‘00%11@@&@) (S%)‘hhaYﬁmg one or

3- (propan | am no) pro i perazin-1-yleth
moge ]%28 ﬁéﬂthp]%legeﬂlg;& 1’2‘12%& pgrllptsgpgoqﬁse% form of SO or SO, ,)/Whlch is

am n
ondir s SRR AR N gy g . oxgprions
sallpxpesrowh dsptionally substltlutbda:)}&meaﬁtnlibr@ hodoxbr QWQUX\}QSSlqﬁlkanoyl
formula | or of fornmula I A represents

benzggls Blalﬁﬁyfm%lhﬂﬁ%@s AE -3 @krlzam% Péﬁﬁtaﬂlsxlyﬁeﬁcw Joalkyl or Cs.
6cy§l’o%tﬁ<yg@1 al V@%‘l@ p?ltﬁ)g}rf Ihayzf‘s‘i h‘fi@é’ %muﬁs 1% ﬁ&ll ‘ﬁ?{, Cfulas‘ututed by one

or thefedyyelka@qyrarp§|.- mﬂ{dxyl OB repicpents ﬁy’rqul or pyrazolyl op‘uonally
Iq?rgp yl met rrolidin-3-yl,

Subgﬂsgfﬁqydﬁw e fr FIQFp L 29uRh| or opr opyl

ancﬁlg:(ais BYT,nalyisdi n- 1- yI pr 0py|

-di oxo-1, 4- th|a2|nan 4-yl) propyl, 3-
( cyhlvoﬂrb@plylldastohsi Itlaxmrln@yl pr oydr,3 Berf iwrsub@nuamd Rparopy!

mdaPe?n:det r}y sF@ercltegil 4311&91&2}& beyﬁﬁﬁ: éz}rg%% different.
[ (2R orﬂergrawb%%ﬁhﬂ@e@ﬂmhﬁwn rrﬁhé dl n 2-yl]methyl,
3-(3- 14 fluoropyrrolidin-|
3- (In apodfier igrn ! Tomippetdsdy If91’p“rvé€p§ IR rspre@nts a Cy.4alkynyl group, a

Ci- lgyslggé// d’trag § %”El%g%?{ﬁr%ﬁ (F3)ﬁp¥cloall[<oxy group, nitro, a group

RPRNICORRN- i2- w}hp}yp o) beli add RP ,and Réttoydtpstrwioh ibdintr@eylatom to
(2R) - 1- et hyl pyrrolidin-2-yl]nethyl,
[(2R)-pyrrolidin-2- yl]nethyl, 1-methyl-3-piperidyl,
1- et hyl pyrrolidin-3-yl,
[ (2R) - 1- propan-2-yl pyrrolidin- 52-yl]nethyl,
[ (2R) - 1- et hyl pyrrolidin-2-yl]nethyl,
1-ethy1-4-piperidy| 1 (propan 2 yl) 4-piperidy|,

.
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but oxycar bonyl azeti di n- 3-yl oxy, azeti di n-3-yl oxy,
1- et hyl azeti di n- 3-yl oxy, 5-nethyl 1H pyrazol- 1 -yl,

W@ choaes 15§84 ani no) net hyl or i odo. In a tenkti/GBRUIE/050920
of compounds of formula | or fornula IA, R2 represents
ethyl, ethoxy, 1-acetylpyrrqjidin-3-yloxy,
(1-isopropyl pi peridi n-3-yl) nmet hoxy, 3-

5(di met hyl am no) pyrrolidin-l-yl, ( R)-
31-( i
wh?cgi t%& Iag%n&l%ho;l] Er 0{ ao%!tlﬂjai%d %r ¥&rt1all§ Whsatirated 4 to 6 membered
hetérot:ﬁct‘ltc—rhigt quﬁﬂt}bmmymmmg an addi1neﬂaly)|xyge41- or nitrogen wherein the
t hyl

hetgrog{/‘r@}crféacg%n jggt%,zf | g;r%gll%sgliuﬂié W one or more of the following: a C_salkyl
3 oflh gl R ROMPY QR iRt haeptdih 38 bscht Mlor a € alkyl

ST %(%%toxycarbon§ | pt perid i%y ox& ptes ora by

gronpnzeChgﬂlll;nxg@rmdq (prﬁel}dlky)sybstmﬁqb hp Ialgmw,p NRYR® in which R and R®

i
indSp g AP BRALAT BERG 1 SO &7 e g feggyenty gyrrolyl, pyrazolyl,
1m1ﬂ¥id(ljﬂ| trﬁt'z@lP/B 't].’{llaﬂ?iylg p_‘,]nrﬂﬁﬁrg}l |09)6§11’i&lhyldda6h 3f WhidkYs optionally
i met hyl ami no) pyri di n
subitlméadtmrww@mrb 6§y¢1521@r©@8n 3-yl oxy,

aze i di t.h tlm
fnt %nolﬂﬁka%)f?g %‘8 lprefremt 1nye(n o ngf(h g %c\ég?pOXQ(}]of formula Ias
’mpkgaﬂedbyﬁnnnﬂmﬂﬁn eIeventh group of conpounds of
formula | or formula IA R3 represents am no,
met hyl am no, dlnethylan1no |sopro

2- hydr oxyet hyl anikno, & -
_(4_

15(i sopropyl am ng) - 2
y|

3- (4- et hyl pi perag ‘
met hyl pi per azi
3-(4-nmethyl-1, 4 gz epan- yl)propyl, 2-nmet hyl-1-

(pyrrolidin-I-yIypropan-2-yl, 1-methyl piperidin-4-yl,
l-tert- butoxycaro@nylplperldln 4-y1 or piperidin-4- yI

In a twel fth grolp of conpolfhds of formula I, mis 1

or 2PithRAcd G0kl sﬁfd}E@Eﬁ‘le%{M 9‘%96(){&8%&11&&{ hoxy, 4- et hoxy,

4-1 sopr opox pyrazol -1-yl) or
R' depfrésantsdalotn a thirteenth group of conpounds of

R S oA PSSR s
6cy§l’0@tﬂ<’6‘k f(ﬁlfoﬂutr% ¥ %Qouﬁ RPRN( G}Pz'j Q. in which plif 028 q’talﬂ§ RR® and R®

aspect present invention rOV|des a compound of
togfethpnw[th the mgog@m@gé@ wdichohef @nermh(zheﬂ Bepry¥@nt a saturated or partially

un (r)gglt/ ﬁ? é%? gg&%% %égpgcl %%gﬁ%gpgli%fyg 0 ‘?I}etgé %%%nwnal oxygen
or BifrOLEh wﬁaemhﬁé h@BrocPMicaz® iy bp@@{aulg @a‘ﬂ)dtft‘uté&lbﬁ bhd ot @ErebYf the
a G _4al ky group or pyrrolidino optignal

followpag: |at(ht4éléfly groHD gF & FPURRBRER| ¥ Wikl R R@da@: dngrgendently
o QUATONFEL A RERRSE Rl B oty AR Bgpore

NRR® inhi/igibh 8¢ IEﬁidz{eﬁﬁde@eﬁt&ltlyh@ré@hkﬁkﬁfﬁejlghll&yhgrbﬁp) or R?
op tlonalaé>subst|tuted ay one or, two Ci 2alkamrg§oups
Vi ¥

repEGENIRPY AL RyTazelybtimetazaiyl g0y Inthiszg b P ysny gy
e P DR SR B oY Bl A P ™

R’ rcqmsests rat@l 4p]kpbgudup1 ysf a @nbmm(@iﬁi)yl\mﬁlb%m wtw:le divyoohendR’ and

Ik ps d R4 represents fluoro or
R* e s Gorlot PeUPar o FioBlHpbgHR orectloalkyl
CL %eﬁ’l‘f I@u BriRfah$Rre Mg@fh@r whitfihd ﬁ%%é Moo GAHAOUBHSreQttached
ormu ‘BR4is H fluoro or net
repmh@trarﬁaw@tﬁd onpirjialicerptuatds sab tm“emhm@lrl@t@umhs aing optionally
are possible, includes both pharmaceutically
acceptabl e acid and base addition salts. A suitable
phar maceutical ly acceptable salt of a conpound of
formula | is, for exanple, an acid-addition salt of a
15conmpound of formula | which is sufficiently basic,
for exanple an aC|d addltlon salt mnth an |norgan|c or



10

15

20

25

30

30 separation of diastereonmeric mxtures for instance

by fractional crystallisation, HPLC or flash
W@ broostssyyr aphy. Al ternatively the stereoi SonePGI/GR08650920

made by chiral synthesis fromchiral starting

mat eri al s under conditions tfgat Wi ll not cause

racem sation or 17 epinerisation, or by

derivatisation, with a chiral reagent.
Coﬁ%l@fe%?ﬂ‘hz?ﬁﬁ‘?xﬁ?l%%iﬁé%ﬁ”e#@?eﬁh%%é193%4;?%%%93"%%2&% {SFeipngty
submtumdrbﬁckm @ oogre (pfalkyieeroupsent i on. The present

pvention al so e ses. compounds containing one or ..
or Rorersssat GFEQUR eie g‘p e T I YEIGT 13 9T Aty and Rl isa
topically Iabelled 5conpounds for
Clkm&mﬁ%%g%gglcal and netabolic studi es. Conpounds of
or Ry rapuésants la)cartmy linkedrsataiated 4 ¢ mearberedi eterocychie gampicpntaining

t Ph t tabl'e salt
o et BB SR s 00k oot C satvd R he user i i n

Preff@fedeveRiMR o€ cadhSRkiable REouP R PRET RYI RY 2468 MP QWOESHO11bWs. Such values
anot her aspect, the invention relates to conpounds of
may be peddawligry approbiaate witirmy ef dst Vahess, dafinitipng, claims, aspects or
em 0(? mn’ﬁt%e eﬁneccﬁhergm éltgraeco% ! arpallffee{ SI% tar‘ucular Cf:ach {,naa%gtulé] H as an
nven ionre 0
ind(dlduaa&nh@ﬁsm pafRMeostRE degiditn df%@ntﬂii g) drudthet, leecﬂﬁafthe
Sui t abl e exanpl es of pro-drugs. of conpounds of formul a
follopyngayadugsrnay Roussg dr eppbiapien Wik epgopmordHRuAES loflowing
valh & (34t e )br éﬁ'&&ra%ﬁﬁﬁ& bf¥o gfﬁ*{gr aspect, the
Invention relates to conpounds of formula (1) as
herhlﬂﬁhyUQJdBkmm&ﬂndﬂoﬁbnﬁdalﬁmnSOiVO hydrolysable

ester t er eof nthis s i.f,i cation t eneric
ter}eﬂ Erowprpéwelal@eu@étqg f%tm@%éﬁ? TR ~afkyny] group, a
Cy Pﬂ%ﬂﬁbﬁ acbf‘% ch%lﬁﬁ g@ﬁp% 6c§79l6\ﬁlé§£y ﬁr%ﬁﬁ "G, easgrBQp

vi dual a gr oups suc as are specif
R°ROV(CiHhk- smnmhlgltlp ichai hawkRS o Rortbgethﬂdmrdeﬂle menegss atomn to

whighdhds SR BPe PltaR & aEh Y Dl Rirg e 33 hireitgred

het@t‘fb@&&ﬂ:@iﬁg Bﬂﬁﬁt é&l‘ﬂmﬁ‘lﬂg lah @L&dﬁ@néﬁoﬁ?ger&ﬁﬂﬁt&é g‘entvﬂ{e%in the
npl es o 6al kyl "group i nclude nethyl, ethy

hetptiogmhc ringsiy pp@@yjﬂly Sblaﬁtlyuted beprbetypre plthe yolloayrigg: rﬁe@(walkyl
6
grouP )g?osu OE\II@RC{n—WI%CE XYy &rﬁqg%épggéﬁ%ﬁﬁu%%l’?ﬁgxoé rérl‘p (F 1_e4%1kyl

r opoxy, 1 SOPropox

groaﬁ z&CQﬁlH&@)g@d)LQﬁdoben@l&Qubstitmeﬁ boa eyl WRTRSAY which RY and R°
cycl obutyl, cyclopentyl, cyclohexyl, norborna@él and
a@f‘aﬁﬁmﬁmeprea% Pbp%cw e 1ZEe) kﬂrcéc TapEcselp pygelyl. gyrazolyl,

im0, AP JRIAT, R BlarlT P p Ay KERRSH iRy
mﬂhydum»QMHMBhymmn&(hwﬂkﬂ&yeumyI, 2- hydroxyet hyl,

anatt T BBty oo e Brine Lo Tiests et eroup

4 194 LRRARWRED g RIDGY BRI RY hnd R jndependent] tH,
m‘t%?#ﬁﬁggggynethy 2 et hoxyet hyl , - 2- etﬁb§9%}ﬁ§lyrqne“m‘ :

CrméltyH @xw ) Eylﬁqyca}aﬂiafd lgouppr Spydycma,u(ywl ﬁ@kﬁ ogmbmtoy IR"and R®
oo R PuR T Beanirits RB LD AR R Bl § et o perialty

unifatt@H o Busnh R dIRterBXRIB g ogﬁofi}dll dohtainiMan additional oxygen
2009/ 047558PCT/ GB2008/ 050920 18 6al kyl ) am no i ncl ude

or gi{ragerhyherpinibe hetetorydlicatrgyis panenadly sd Sémﬁwl byrpager more Cralkyl
gﬂgé?ropylan1no di -i sopropyl am no and di butyl am no. The
m"a carbon |inked saturated or partially saturated

4 to 10 nenbered heterocyclic group containing

containing one or nore N, S or O, wherein the S may be

in 5 its oxidised formof SO or SO, which is

optionally fused to a benzene ring or a heteroaryl

ring "includes oxetanyl, tetrahydrofuranyl,

tetrahydropyranyl, 2,3-dihydro-1, 3-thiazolyl,

1 3 thlazolldlnyl 1,3-oxazolidinyl, oxepanyl ,

o o o oy



10

15

20

25

30

25 menbered nonocyclic ring with up to five ring

het eroat ons sel ected from oxygen, nitrogen and sul fur,
waki0ek47588/, unl ess ot herw se specified be car bReI/6B2008/050920

nitrogen |inked. The term"five or six nenbered

heteroaryl ring" includes pyrrolyl, thienyl, furyl,

pyrazolyl, imdazolyl, oxazolyl, isoxazolyl,

thlazolyl |soth|azolyl thladlazolyl 1,3, 4-

[, ~f I i
or RELERR aroly Ach LRl A i WUASEAL Y S5 Y v s

Clp&meQﬁomyl and 1, 3,5-triazinyl. In one
epbodi nent of the invention are pr unds of
or Bo.‘fqpmsant(s |a)carh0ﬁqglheddﬁ%%ﬁaw&t $ 6 @’&Bg) er%ﬁYé @gw&eatammg

ondR WAl BECRPLARLE: Akl gfouggnpounds of WO
200 /047 58PCT/ GBZ 08/ 050920 a(l), ina

f ur trhere @btee hamipeendntiodimelat oap&fqpmolslde® ' irepreseus bromo,
hl %féiable esters of compounds of formula (1), and
chip Yher alternative enmbodi ment are prOV|ded
phariBeRuhd e@lub bt a6EERIRAIB LE forRhulSI FofifGmWilY PA, R! represents
hydr ol ysabl € esters of compounds of fornula (1).
CM@E@eC|f|c conpounds of the invention include one or

rmrlen ]Eh foI O\rM 0e .nLdSt i}a%%ﬁcla"im oIS Sfalggnghsepresents

orr‘poun S OW |nc usive In

cy(ﬂ)@i‘fr laéycﬁfpentyl ethoxy, ethynyl, cyclopentylox?/ nitro, pyrrol-1-yl, pyridin-2-yl,
chloro-N-[[ 6-(2-norpholin-4-yleth Y sulfonyl?benzothl
pyrailtﬂm%m HYé%?pErémdym}l%Zﬁkémldblazol -5-y1, [1,2,3]-tridzol-1-yl, [1,2,4]-

tr1a%(£lgp Prlgpﬁo[é{dﬁﬁ%c o™ gmﬁg ?()yr?cg %lafﬂogg*)oﬁhwglls H%&m{h]l bﬁmethyl,

2- (@ﬁ%{@hﬁmmo)dﬂad@ﬁm@ﬂwwulfenﬁykﬁmmetaylpyta&ul t-ghyd-béagipytdrol-1-
i azo car bano 1b annlde

2-
yl, énaﬁhslpwye ZIN- 6t 9L Haminesy rolidin lr¥ny1 ) benzot hi azo

- 21y} Fefth o c%%g)%ﬁﬁélsd(ﬁ" ‘formula I or of formula IA, R’ represents 2-
2-ch|oro-N— hydroxypyrrolidin-1-yl)eéthyl'sulfo

morptolibehylothiyl, @z(@l—m@thoyye}h,}éalbmlntﬁﬂl}]lbb([tlanthyé;mmo)ethyl 2-

meﬁggaélpm%qu# %g?ﬁgéﬁgw o ]liighi ali)eﬁl ?tf] lylsrl('l) 1211% l)) tﬁ anS th

(d1étﬁ§laﬁ1|iﬂ(9étﬁyll\|'2[ BSE (QZn&h&Uéﬂly?WiﬂﬂEﬂﬁyi)&H nb®iny1) bepzathi

azol yl]car anDyIHbenzam

hydzromﬂ@rld\l NoefheDpurs @ibylazT(hutan#né@mynoéaﬁhsflozr&u)ebémzloylm:thyl 2-

BRI DO SIRTL Bemghonsstig lmipo sty b

ﬂud)Ifopjﬂ[yd)l]diﬁﬂ z@\dilnya zB|{ cy2topyhtl Ratibhasiy |, Rh@rszdimetds;lpyrrolidin-1-
[oro- N-[ yl am ng) eth Ifonﬁlxbenzo
y

)iy a3 ar St e BB e ey ey Taming ety 25
airfpE b Rt Ly Red, pAgTUAL DX DNl 1, AU IR fcftin- -

yl)athy ] B42,5(d3mbﬁnyl;ﬂpeyhzamlnyi)edtyfhyl eaybrobngynqmen)miymu 2a@0meZhyl-N -

<o%%?y@%ﬁ°>{ Bt G TRy L Binerign st ni azol -

mely | EBEARTIRG g, S 14 CIORARERIN ooy, 3-(1 d-oaze %%ﬁyylﬁethyl 2(2-

ﬂu@mgﬁlnlaazm)emyy |2}[¢§i)9b—rﬁlmylﬂpyrrbbdmalﬁyldmhyl 2-(1-piperidyl)ethyl, 2-

A M BTN = =

(m@cﬁ@xﬁﬁ%ﬂ@ﬂ?ﬂ%ﬂlhﬁr I%t]%g%ﬁlz ?ﬁlS'%@B%&I 0)abellyBol2. yll]@gmﬂ

| sul f onyl zot hi azol - ] car banoyl ] benzam de;

yl]ghﬂh12d?@fwapf%ﬂzxf@b'ﬂﬁlfip@ﬁtwla%[ﬂol)lé‘thﬁ elabropsil pisedeteyl, 2-
N- 6-
HEF% %ﬁﬁg’ggka%%&Fg§rr%f+ ﬁ&q%%bgi1 égﬁgkgLFfonyf%b

dln%gli}ﬂﬁlhirﬁzt(hbx%ethyl , pyeralidinadyply hicthye, @aﬂashdm 3-yl, (3S)-pyrrolidin-3-yl,
52-chl oro- N-
[642- (2, 6-di met hyl nor phol i n-4-yl)ethylsulfonyl]b
enzot hiaz 01-2- yl] carb anoyl]b enzam de;
2-chloro-N-[[6-[2-(1 -phenyl et hyl am no) et hyl sul fonyl]b
enzot hi azol -2- yl] carb anoyl]b enzam de;
2-chloro-N-[[6-[2-(3 ,3 -difluoropyrrolidin- 1
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10 yl ] car banoyl ] benzam de;
2-chl oro- N-[[ 642- (oxol an- 2-yl net hyl am no) et hyl sul f onyl

WO beopetshs azol - 2- yl ] car banoyl ] benzam de; 2- chP@r/6BRH08/050920
[[6- [2-(4-nethyl piperazin- 1 -yl)ethylsulfonyl]b enz
ot hi azol -2- yl] carb anoyl]b.,enzam de;
152-chloro-N-[[6-[2-(3 ,5 -di net hyl pi perazin- 1
-yl )ethyl sul fonyl]b enzothi azol-2- yl] carb anoyl]b

CRYARRIE- 3  2eproyan k(PN P SR Benzot
(di¢thglzamlinadprophl, Gibﬁﬂmvtﬂlbﬁﬂwmlde)pr@ym @i jeerdsif-1 yl)pr0py1 2-
t hyl - (oxol an- 2-yl net hyl ) an1noﬁ%th yl sul fonyl]b

(az[eﬂ?én&rﬂ?f‘é%i 3-fazeyging) ]’QHPB%IH%)QPI]OB%‘H%Y TR0 )ephyd pi-GHepay-2-

2

i e e G R RA e Sl e S D
metﬂoﬁyethﬁammqiehhly Bﬁﬁﬂﬁwhwﬂm)mlhwpmﬂyi onyl-jristhyl-4 piperidinyl, 2-
(ca Nz ﬂ'f{%ﬁ )Rﬁthy%/ é](2 q?r %04(?]8 ‘@]f) hgg ?a(?] CﬁeBOfyethoxy)ethyl cthenyl,
3 plpéln)c@t hy@ﬁiﬂaﬁqnmb Bqﬂﬁé}ze@l hiaBPL3-Bipediliyl, ERERIGHION MBthyl)-3-
plpzméyil b{@wtq»pﬁq?rw&mml)nyrmdah@éaﬁ, A=nygrpbelinf-glitrppyly3Thlerapropyl,

| | d N
3PF%QE%F%’Y%“) o’]3C gﬁ¥%%?ﬁ?zsn;df?g%§%¥%g;gzotLlaz
(cyetbpfopyﬁﬂemw]aﬁlard)@ﬁpyﬂ Merpzlwmdglg?rogyp lalcmmylbhlﬁl{@rcﬁp&i 3 (3 3-

Iuoropyrrolld ¥Isu|fon

dlf&‘@mpalzr@ [idip=1-yl)propyls E(2B?ré;(r:§(<601§ﬁﬁﬂme&é/ )pyRfglidin=2 yl]methyl 3-(3-
MugRprafdny: ﬁé@z?%%."dé@?.@%yﬁlgsﬁgx%vm St Tbenzot hi a

hydrokycZhwhrhmajivepsiy3 Iﬁhyrdaany@erohﬂtm MyOpoopht, [1-propan-2 ylpyrrohdin-
-] 2- I h I | £
IR Gl e
f | in-
y”lﬁl%gégg%ﬁm51&“?%@5“%?%2%%@%%3"2? ity y[lffyé’f"hdm

2- y[l]zTetl[yZ (DR F?@hglépmlydpyﬁf}@]mﬁ}ﬂﬁlﬁ,— 14ethyl-4-piperidyl, 1-(propan-2-yl)-
= |.e S on enzot nj.azol - 2-. . .

it s BRple R AR b iR, Boiveriv. puid primatgyl &

(cy'c ﬁ)ﬁjgatﬁftgﬁbﬂé’pggﬁlzc[g? ha%gé%nbhﬁﬁtet lﬂe]tldm 3 yl 1- propan -2-ylazetidin-

3yRopishboloele ], peughyal. oo 32»z%§%y€3?i§mf£§§§dm§uhsuz
o5 BB BhAZOL i L G BTN ADGOERAR S idazol-1

ylpedpyy,I3sb$ GR)’-B]Sbﬁﬁktlgﬂlhpﬁaﬂh 12y11ptopyl, 3-(4-ethylpiperazin-1-yl)propyl,
car banoyl ] benzam de;

3- (%ﬂeﬁvl@mrwr[ [ e pronybnckyrepy P 3lnipaAgng e epHi 3tbi2-2-
meloh FARPFTBHRABANTOAL 3 64 dirpstby lamino, Lafrcridylipropyl, 3.

dinithjramopapyly |3]-(ﬂen(zthm@ﬁiylammo)propyl 3 (4 d1methylam1n0 1-
PIPRSUED I YT PR RGOl bt e STU TR OPRIPY ] e ety
1 4Lc§a2(e§aﬁ‘i h %gﬁﬁﬁ%@??&@%&ﬁ&%hﬂﬁ e 1L PSREMHNS B4 (2-
cyanoethyl)plperazm 1-yl]propyl, 3-(4-methylsulfonylpiperazin-1-yl)propyl, 3-(tert-
butyloxycarbonylamino)cyclobut-1-yl, 3-aminocyclobutyl, 3-methylaminocyclobutyl, 3-
dimethylaminocyclobutyl, 1-(-tert-butoxycarbonyl)piperidin-4-ylmethyl , 2-(1-(-tert-
butoxycarbonyl)piperidin-1-yl)ethyl, 4-piperidylmethyl, 2-(4-piperidyl)ethyl, 3-(2-
methoxyethylamino)cyclobutyl or 3-acetamidocyclobutyl.
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202-chloro-N-[ (6-pyrrolidin-3
-yl sul fonyl benzot hi azol - 2-yl ) car banoyl | benzam de;

WQ 20041568 5- (pyri di n-2-y1) - N- (6- (et hyl sul f onyP¢TEB2@8B1050920
i azol - 2-yl car banoyl ) benzam de; 2-chloro-5 -(pyrazol- 1
-y1) - N-(6- (et hyl sul fonyl ) benzot hi azol - 2-yl car banoyl ) b
enzam de; 2-chloro-5 -[ 1 ,2,3]triazol- 1 -yl
-N-(6- (nethylsulfonyl)benzothlaz 01- 2-

oy PO B R BB PR UM RS Taendati Bosprscye 2

moqﬂimam}yjil):ﬂh@h Zef(mtdethoxyethylamlno)ethyl 2- (dlmethylammo)ethyl 2

e S AR b SR SR 2
(dletﬁiilaﬂﬁﬂ{o?etﬁ T fzoL N-3- methox yyethgl) N- methyDamigojethyl, 2-[(N-2-

yl sul enzot hi a
hy@rbx}ﬁtm%ym)?ﬂﬁﬁzmm]dbyl 2-(butan-2-ylamino)ethyl, 2-(azetidin-1-yl)ethyl, 2-

(2-%\5&8{(}%@%&}%&%%&1}?@%&% gM g}“}i&%& oxyé{h}ﬁyalnglgo FPyP G‘Zn[%? é)h3
ﬂugqgg;r&ahcﬁilagaﬂ)%l zllzipc:/grﬁ?g%%agﬁn&)eﬁtym@tﬂ -Qiayly Pe AR -

yl)@hﬁlhl’h@é CBméthbfbm}@ lrs4-yhsthiyls | 2sUHphenyleiybamyine ety A-CG23-
dlf%ﬁ? pr%f‘&% 1) bﬁen[ﬁ}@lnb qude\llrpZ mgt/hoﬂ'lm11§0%etg %antggtfl}gl%%gerza%m 1-

yl)é’ch 1htqs 3- d\hléﬁly(ﬁi@érmahauwml 2 ksRBLRAZiab ey, 2 e -pasmmy1-N -

e; 2-chloro-5

(oxo}?@t%_ylmethylhnpw)s%lyﬁl(21met§111ylmlr(ﬁ‘etdylﬁi‘sthﬂy%%1 1Sonyl )b
meﬁwg%%ﬁao}&qy% &1/ r@g@&gﬁéf&%}? 187 U8 2181, 4-0R 275 -2y Rjethyl, 2-(2-
fluerpithyTen{ifoe )¢ tingt, ﬁy[l(&RJ) 3-(ﬁlluyf0))brreh¢mt]hy]aﬂh)jil 2-(1plperidyl)ethyl, 2-

ar b hi 6- | fonyl )b
(cyg f%tg'ﬁf%%tgﬂ%fr}ﬂ lb %@sgb%}ﬂgg v i %W\'}y S|u) bogﬁz)
(m@cﬁb%etﬁlw;%'o%ﬁl B ryl]ethyl [2-[(15,48)-3;0xa.6-azabicyclof2.2. %heﬁoy

yI'sul f onyl' )’ behzot hi azol - 2-yl car banoyl car
yl]¢t)1plhémg/-lprcpmnlr?ayﬂesyﬂthyjmlatr@)ethﬂ22¢4['i| FoethyByclopropyl)amino]ethyl, 2-

el R SDOBSY L 2 By B BRI GH 2! o of o- 5
dlmefﬂ%flarﬁﬂﬂoﬁﬁb%leﬁ*ﬁl @)9}1’@}»{&[151@ %ldenz 1

-N-(6-(nmeth sulfon othiaz 01-2- ylc
ar b yikdhrerewy o n@@unds 0 formula I or of formula IA, R” represents methyl,

oS58 57 A S5 B A B eshod

(1sopﬂ>15§&irhmb)prbb>(l63 (di&hﬁmhﬁmﬂ)ﬁﬂwl Bt(cﬁﬂélﬁbbylﬁfbﬂiﬁﬁmnw}r@opyl 3-
ar banoyl )b enz_am d

(pipqraeipdr rﬁwléx{%yl@pﬂox%thﬂ» %*éaz(eﬁémhwgmww%(mp@ﬁﬁo

ymkhkﬁﬁgy% ﬁgyp%% fﬁ%gﬁ%g% Pazo”ﬁg&gﬁyca BN ﬂ%géﬁggﬁﬂﬁmmh}

1-y&propyl, 2-(2-methoxyethylamino)ethyl, 3-(2- methoxyethylammo)propyl or 1-methyl-
202- chhoro 5- met hyl - N- (6- (et hyl sul f onyl ) benzot hi azol -

4 Pyl hanoy| ) benzani de;
2-cH @g&eﬁ%h[g(r@uﬂ'@ftd&ﬂ Hh(ﬁs%’f%&ﬁ@? 8t b REmBla14; ®P }GREBns 2-

anoyl | - yrrol -yl -benzam d

(caﬂoao‘myhn@homahyhét(ayiygwxmmym)btheh 2ef@hiagwolyethoxy)etha, bthenyl,
y1) -5 - (1H1 -tri | - -yl i de;
3 p L i e S sy - Bttty SRS Sivme -3
plpaﬂﬂwli '(cgr Jspyara@dhyﬁpyryél)c@n 8nR7, arﬁl&?holaﬁa’_ymwﬂozs5hlofopropy1
zol - thyIs

-N-(6- &1 fonyl)b enzot hi az
3-pyrohding] Elpmpdérﬁogll 1) 610éﬂzl ailgrenan-4-ylpropyl, 3-

(Cyg%%ﬁ[@etﬁl}}}g@ r(qgﬁttoggll §gll fp?}%\lﬂd&ﬁgr%gyﬁélq %ﬁ?@m%{&f)lr&p%/ﬁ b}) (3.,3-
difludioplyhrglidini InoPpropyl, RARF-0Ay Y JbaogahietaTPlrrdtdih]xcaliaimpl 3-(3-
1]1-5 -pyrrol- 1 - yl-b enzam de; 302-chloro-N[ [643

(cyclopropylnethylan1no)propy|su|fony|]b
enzot hi azol - 2-



10

15

20

25

30

yl'] carb anoyl] -5 -pyrrol- 1 -yl-benzam de; WO

2009/ 047558PCT/ GB2008/ 050920 23 2-chloro-N-[[6-(3 -pip
w@e@2/047558. -yl propyl sul fonyl )b enzot hi az ol - 2- p¢T/CBR8/050920

anmoyl] -5 -pyrrol- 1 - yl-b enzam' de; N[ [643 -(az

etidin- 1

yI)propylsulfonyl]benzothlazoI 2-yl ] carbanoyl] -2-chlo

ro-5 -pyrrol- 1 - yl-b enzam de; 52-chloro-N[ [643

- 0 9 fo - t zol - 2-yl]
R ) BT MR Ot PRI 2P S
hydrbﬁyeﬂg]ﬁam(nﬂl)m‘ﬁpﬁf%@hmgbﬁffﬂyﬂ?)ﬁldﬁg py1)ptuply lrlwbrbban -2-ylpyrrolidin-

nzothiaz ol -2-yl]c arb amoyl] -5 - _pyrrol - i
Ty bsaniges - Ul Rraratalnar sty Mﬁwrra ifing-

I

yl]mﬂhhrﬁq L Omyl- ?ggﬁﬁh?l‘ fl‘%ﬁéth;lRyllrJ)lcf\(ﬁﬁ @aﬂogﬂf{gyr}?@?ﬁﬂ ] 'l%yl'rohdm

benzam | or o-
Y‘l]ﬂ’lie]tl'@m [y @mmrmlalmlz-ﬂ]nsdﬂ]lyls ardshydreippridyg, 1 (propan 2-yl)-

4o BT P BRI B G e bR brg P OB -

(cycfégfdp?lmetﬂylaw-lﬁﬁéﬂc@ima@@tidﬂ-gzquhétﬂflﬁzé&din -3-yl, 1-propan-2 ylazetldm-

oxyet hyl am no) et’hyl sul fonyl ] b enzot hi az

3301 o pm@rBiyémathwl érmgﬁiyl L& oxagsydrhmethyl, Y Hripudarah démetiyf, 2-

e .
QLR SRR il vy vy il
ylp@o;@l SPB(BS OR)-3)5- d1n1é|thybplpﬁéﬂﬁlld§31§]pro yl, 2—-(‘¢-|éﬂij}'lfﬂpéﬂa21{1-[16ylfpropyl,
% (propan- 2- yI am no) et hyI sul fony ] benzot hi azol -2
3-(dnapeiiipiperazn-1 -y o (-ropan-2 tyéiHp&ariad - yDpropyl, 3-[4- -

e T R A

dimeyhy)lbeimparapgte 3-(2-methoxyethylamino)propyl, 3-(4-dimethylamino-1-

PG PR d%fgﬁ@%ﬁﬁ%ﬂ PZhinoke By laatopbropyl, 3-(4-methyl-
14- A DER LRG| Sl RS S Rk ik TR PLRE.
cyano¢thihpyetasin-1-g1]prpbylh 3 dfrmaiinylsid fonglpiprrasio- A {per(y3, 3- (tert—

o 5y b SR BRGOpMe by Bifipdapyingesciobuyl, 3
dln{a@%ﬂﬁtﬂinﬂc 1yBukiae M@Wt-"ﬂ)ﬁtoxycarb&[ﬂﬁ;ﬁ&h@lﬂm(yﬁnétﬁyl 2-(1-(-tert-

butowmﬁi)jp@legﬁlg@ﬁ))%gﬂz divinesidyimehyl| 244-pinergaletbyl, 3-(2-
mefRG BT A eidhu o} BEREAM RS cBpigl.r o N (8- (3

yI )P4 eightihsarbdpodonipnadd & faznlla 2-ntlica banoyd R Tepresents
(1H_pyrazol - 1 | ) benzam de; 24 2-chloro-N-(6-(3
ch101(04ﬂﬁgqohmegqybépeé 9%y, methylsulfonyl, morpholino, pyrazol-1-yl, piperidino,

25 A LSRN Y Ty ?3? ynes
1H pya aindl groilp Of]dI)IH}N)L(HGS ()Bfon@él-armir tigrnpilp Bk 8 mepredents H, ethyl,
ol L3 LML LT e e, ¢

(dlm@ﬂlymﬁhﬂ %Qﬁdlﬁzl'g (ﬁ) 3- (d1methylam1n0)pyrrol1dm1 1, (S)-3-
yl') propyl’sul fonyl )benzot hi'azol -2-yl car barmoyl ) %/enzam de

(dlmeﬂlytamlm)pyﬁoh((lﬁ-lfﬁ 4-ert-tratorydaphb ey frapdragin-l -yl, 4-

e PR R R ) P BB TP RUR Y b lgtamino)pyrroidin-

1-y2-1¢hpPragoldl -yl h@pf_xbu{&x&&rs&lyiﬁlﬂexﬁthmyﬁ@kp ar@éihftpigeridin-4-yloxy,

I ropyl sul f onyl ) benz ot hi azol -
oyttt ga,a%mm@myla%mmnzz ElhIl6¢r<trb5toxycarbOnylpyrrohdm 3-yloxy.

A A A A S

am de; 2 chl oro N-(6-(3 - (4 rrethyl pi perazin- 1
-yl) propyl sul fonyl ) benzot hi azol - 2-yl car banoyl) -5 -
(1H 1 ,2,4-triaz ol- 1 -yl)benzam de;
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152-chl oro-N-(6-(3 -(4-nethyl pi perazin- 1
-yl ) propyl sul fonyl ) benzot hi azol - 2-yl car banoyl)-5 -

W@ ewo/azr58 5 -yl ) benzam de; 2-chloro-N-(6-(3  PCT/GB2008/050920
- (di et hyl am no) pr opyl sul f onyl ) benz
ot hi azol - 2-yl carbanoyl) -5 - porphol i nobenzam de;
2-chloro-N-(6-(3 -(diethylam no) propyl sul fonyl ) benz
ot hi azol - 2-yl carbanoyl)-5 -(1 H 20pyraz ol- 1

buto%%c)aﬁﬂﬂéla@éﬁﬁﬁ% rﬁﬁ)‘?}h :ag{;[ ﬁs))éfénzo?thylazetldm -3-yloxy, 5-methyl-

lquﬁﬁmyﬂq&ﬂhamammﬁmﬁuﬁnmmwpmabdmobenzan1de
2-chl or o-

- ne{qn%/temhp%rpwapécoL{ngﬂugéff PRy Bd s Sk 1A. R represents cthyl,
1 i d
gk TR B PR s 0

(dlmpthatmyh(})pgnzladmdeyl QR (h3B gdimethylamino)pyrrolidin-1-yl , (S)-3-

i TRy Lsul Lonvl Benrol Bl azols2s vl car bamy | benz
(dnﬁl@@lyfﬁﬁhﬁél)bﬁiéhﬁﬁlny b benz gintiiaaal-gykoiciayib anatuyRemzo)pyrrolidin-
1- ylk.Ll[P( eywmlhwls dteshyidxagearbemilpipeidin-Ayy lpxarlbaatylpiperidii-¢-yloxy,

ok O PR PRSI Hr LAy BB e
pyIﬂMid’ﬂb—@r};ﬂaﬁl deanethylpyrrolidin-3-yloxy, 6-(dimethylamino)pyridin-2-yl, 1-tert-
302- Chl or o- 6- quoro N-[ (6- et hyl sul f onyl benzot hi azol -2
butoyyoashanplaeding Q)@m&a@ldln -3-yloxXy, 1-methylazetidin-3-yloxy, 5-methyl-

1H43 caP ﬁ 3?%t &@%gﬁﬁ$%g§glifnylbenzothlazol 2-y

[ ( 6imaat dyvesd gmnp bﬁemﬂmdmrlazbforﬁu},a] Doz doarninyA | Rerpasdms
009/ 047558 GI32008/ 50920
amzlomv@y naNg, %@Pgwgfnr% TFRATARM @Hwo%ﬁmr@ﬁ%bﬂ?@m lo.y
] - -1- ]
R e e S L R L ST
methyz}lmryaa{lbﬂbmypjlbbﬁét—mlq&l 4-diazepan-1-yl)propyl, 2-methyl-1-

(py%fgﬁ%@ﬁ-%@ﬁ%)ﬁﬁﬁl 3 e}‘l 61 nnl%tth)X;ln%grL({lr? Qlyylfle?leP Bll;tlo%;c%rﬁony%@enadm 4-yl
Or@pgmh@m 14- met hyl sul f onyl - N-[ ( 6- et hyl sul f onyl benzot hi

azol - @&carbanoyl]benzan1de
52- L‘m 3¢ mg{queoﬁéompowsméﬁqmmm ot i laang| R “Zepicyans Beiloro,

PP TIRY b R PR To e sl draey B
In a/th]mélanﬂygraap bf dmlylboulﬁﬂméﬁf(bhd&],al mis 0 or 1 and R represents 4-chloro, 4-
-Chl oro- N-[ (6- net hyl sul f onyl benzot hi azol - Xl car bano
meghorw BRPEY [ igpPRTonaxy, 458eihulnd« &H-pyrazol-1-yl) or 3-fluoro.
]Zbggg&okﬁddé G850 B B RNOAiBE BARA s 3% Bhiptudd dERHRATANS
1epnm2mEMbpmm%ﬂH4235 di met hyl pyrrol -1-y1)-N-[ (6- et hyl su
f onyl benzot hi azol - 2- yl ) carbanoyl | benzam de;

N4[ 642- ( Car banoyl net hoxy) et hyl sul f enzotQ|azoI 2-
yl ] car banoyl] - 2- gl or pbenzgm dey
2- Chl oro- N-[ [ 642-|( 2- h}{dr ox}jet ho y)e sulfonyl]benzot
hi azol - 2- 15yl ] caxawy &
yoyl )£arb ylan1no]benzoth|azol
0 acetic acid;

24242-[(2-Chl o
yl ] sul fonyl et
2- (4- Fl uor oRenyXy - 4- met hoxy- N-[(6 met hyl sul f onyl benzo
t hi azol - 2- y1l) carpanoyl ]| benzam de;
2- (4 Met hoxyphenyl) - N-[ (8Bnet hyl sul f onyl benzot hi azol -2
car bamo enz ) : :
Or% I?QCﬁﬁﬁ@%b%ﬁéﬂﬁﬁfsgﬂlﬁﬁmﬁéPﬁvvghlfonylbenzothiazol-
R»%xyé%ﬁ@mggﬁnyl]benzan1de
2-(4-Fl uor opheny1) - N-[ ( 6- et hyl sul f onyl benzot hi azol - 2-
y1) car banoyl | benzam de;
N-[ (6- Met hyl sul f onyl benzot hi azol - 2-yl ) car banoyl ] - 2- phe
noxy- benzam de;
2- Met hyl - N-[ (6- et hyl sul f onyl benzot hi azol - 2-y1) car bano
yl ] benzam de;

o~ T T T Y T I T T 1 ~ 1N v
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WO 2009/ 047558PCT/ GB2008/ 050920 26
N-[ (6- Met hyl sul f onyl benzot hi azol - 2-yl ) car banoyl ]-2-(tr

WO Rdogossaet hyl sul f onyl oxy) - benzam de; PCT/GB2008/050920
2- Chl oro- N-[ (6- et hyl sul f onyl benzot hi azol - 2-yl ) car bano
yl]-5-sul fanmoyl - benzam de; 4
2-Chl oro-N-[[ 6-(3-pi peridyl sul fonyl)benzot hi azol -2-yl ]
carbannyl]benzan1de

R S SPREC Ml Pl ORATS ik o RRSHMANSH AL,

pyrlﬁzcﬁyhgﬁttohhlﬂ}( Grbeetubed bsul € pajidyb gflﬂl@tdﬂ ipgolidide yh)aatlhanyyituted
by Q]gmp&ﬁ B R\p{l FEIT R AR 1m§ep§r16%1tlwﬁlpl)e§qmt Hoiya § welirbereup:

R? | g:

%ﬁ%seg‘[@é 4§fk8(3<%%}ﬁ) %){852%4@%8 gﬁiﬁ ?T|I§tRI§ in \Xéhl(rl)lil ésr % 8§/ .T) ]arédﬁ ‘ihe
Mk&bnybﬂmmnzthndbuhm@uumﬁtykpc@rbawﬁyb$hﬁmz@nmdedR»andR?

oegiheongh Biasberireoan S S GB pERge S birolidido &

plpara%b%qcﬁm{y[ s@bhau&:@ rb9 rm\] -, 8ty gﬂ@hﬁ 9 RP edprdsshs pasdydihpen

zot hi azol car bano benzam de;
optmumwmnw%x B 5 oY haca o shdpy| sul f onyl ) benzo

ar.b benzam de;
%ﬁgFgg(%ik 0rzﬁ€p%l%¥ %R?Isulfonyl]benzothlazol 2-

yl'] B@ﬂhb@lﬁﬂy 1] conpgsdiings of foengRMBAE, is chloro. Particularly in compounds of
2-Chl or p- N-[ [ 6- (3-chl or opropyl sul fonyl) benzot hi azol - 2-
forylﬂl}acléir%awéiu USEhOIIRFHExY.

h| ] If%i"rrgl é\%u]h[;eﬁr i ng%fﬁlg'sé@" Qh eyshE’ﬁ QR laF )oY, JRAREOboth

carba enzam
phﬁﬁl@bﬂmaﬂy\hc[ckﬁa[)la -atit, ahddblawanidinoh sahs.ay smab}Mplmh)lmeupgfdlly

oSOt PR F%I%E%]@%(q%feﬁlaﬁi% g dreehgr tan%h%g% ﬁéf@w% Ak At
coﬁ}ﬁdﬁ@%%tﬂh@@ pl?vh%h 1§’ Mfﬁé’éfi’@}‘@%hd %@ﬁb%ﬂ acid-addition salt with

| or o- 1-pi peridyl) propyl sul fonyl | benzot hi
an alx_)(gzmg;- ol qrgzancbquhba@mzdmch]@mc hydrobromic, sulphuric, trifluoroacetic,

c1tr£ oL 1&%10] @ %ﬁﬁé@?"]%@g’#z%h% m@ﬂgf’g{o%%é{llt Ellfl(()) ”f{an% ortmhullaia I
wh#h3ds GditieleptPMadiliR: fodvkan e%falklaﬁro@ BRI éihNndaldaltRUOPYs a

Isulfonyl]benzothlazo - yl]carbanoyl ] benzam de;
sodpurghtadiem qr jagneBur Aalivet lay pingseyiem iseiL, Dr syl Moibyinguigdnimbase

sudf b RARIRUR; Ericfipsty b L BGIRMBE RIS pisymictine g n-
tris22ythyldeaxtybhly Hamirenghdhoanz afakhiba p@dpared by methods known to those skilled

302-yl ] car banoyl ] benzam de;
H“Qeéﬁloro N-[[6-[3-(3-fluoropyrrolidin-1- yI)propyIsquo

e

nar@e {hlllamoedpdss GH [sRréodsotaats fricluolirg dptphlpesmely lhg razpmbesi tfercof as

n benzot zol car.hanoyl ] benzam de;
wef WREe N F{f%a%ﬁ plzom%f}na ﬂwﬁ ROV SUIF O b
stel%@?s@ﬁlléfs%ﬁlengntlo\{'lllel&@?ﬁ?aaﬁ@%éﬂ Q@ﬂ?a@ﬁ‘ﬂa%ﬂcall acceptable salts thereof
-Chloro-N-[[ 6-[3-(3-hydroxypyrrolidin fly ) propyl su
and mh\j,dtqsktbmgf smch as) for 2nstarick (hadﬂgmsrmlydh}cbgg z@lmtdfe(pf the free compounds

or 30&\&1@%5% ﬁ,r?o %&gd nEt 1|018n%|rsfnqa)y Jbeb %Qé?ed%yasZeSaratz or}/ ofa
racémé&d! 8 &cabipld By fekoltioP aNchdray HPY . Didstirfonder ma§ Wefignbd by

enzot hi azol - 2-° yl ] car banoyl ] benzami de;
sepappiomiel dragiegopeic Mixeirdsybpipsiantd bl fagiopph esystaliparioneHPEC or

hj
TR ERE T PRIRERERERRLOfery may be wads by puggpess
frofmaumytlal Siemia@ infbt@zadd urdter W)I]ckitafrb almywi]l henzant theemisation or
2-Chloro-N-[[6-[[(2R)-pyrrolidin-2-yl]methylsulfonyl]b
enzot hi azol - 2- yl] carbanoyl | benzam de;
152-Chl oro-N-[[6-[ (1- et hyl- 3- pi peri dyl ) sul fonyl ] benzo
t hi azol - 2-yl ] car banoyl | benzam de;
2-Chloro-N-[[ 6-(1-nethyl pyrrolidin-3-yl)sul fonyl benzot
hiazol-2-y|]carbanoy|]benzan1de;

[
a
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2-Chl oro-N-[[ 6-(4-pi peridyl sul fonyl)benzot hi azol -2-yl ]
car banoyl ] benzam de;
WG@RO/TkISe8 0- 4, 5- di f1 uor o- N-[ (6- net hyl sul f onyl bRCIZGBRGI08H50920
ol - 2-yl ) car banoyl ] benzam de;
2-Chl oro-N-[[ 6- (pyridin-2-ylpethyl sul fonyl)benzot hi azo
| -2-yl]carbanoyl | benzam de;
2, 4-Dichl oro-N-[ (6-net hyl sul fonyl benzot hi azol - 2-y1) car

o R o S Rl 8 Ry LTSy e arsiasiyced
witltin] thd s¢upk rod ﬂﬁeﬂ‘Zeﬁmod eAll 2au@drhas Ow]hére possible, are included w1th1n the
thylsulfonylbenzothlazol 2-yl)carbanmoyl] -5

[ (6:
scopg of ?rI!%d’&Yeé‘H@? Y19 messaLiny griionAlserfinspigpagscy ‘[Oénpo[“[ldslcontammg one
or mE)féyl%tQ SQBY &R ﬁﬁ%/ o Z‘ledrpqr é&b’tlh]nr use as 1soto ically labelled
ony ] benzot hi azol - 2-" 5 yl | car banoyl | zamd
compcfl{nﬁs (o&qaémmhcnlc@lcal and metabohc studies.

gllnia%rf g?n f Otla ﬁ)l guayy f%)r%lslll%s Wﬁaﬁmyelxluthm %I?el e?nrfbolt gF ‘[?lz
1nveﬂfﬁ§ﬂ" )Plraﬂnﬂieﬁﬁédl@%c):%ﬁﬁl@ Batts] a?@ﬁr%%rfé’déﬂthou%h other salts may be

| ] car banoyl'] benz ami de; 2-Chl oro-
useﬁeltlh, Boenide.As@ating orPulifiong Ferepetodh Iazn@tlhelzasptqtctéiﬁ vention

relaa%es %lc-h&% y ath%mdl a 85' a8 ﬁ?rfma%(f\%nc[yeg'gee% %ro artflac;zlutu,laély-
aa%bkba@bmnoyl]benzanlde
2 Chloro-N-[[6- &pyrldln 3-yl net hyl sul f on I)benzothlazo
- 2Inanogher Bﬁ??é&/ feheneien delates tapinapayngls of ferppk () as hereinabove
def:l%ﬁ)ol?l’(% %éf suI ony ri%?rl]uzt%l%lﬁ exam oli)leSZOf pro-drugs of compounds of formula
(1) yite]in-aiiNzalnmiyd ) tedbhzandrs of catnfduhds of Nkm{illaGH)( Therefore in another

asp%gty‘}lﬂedg?eglgh%)rﬁl tlsge‘fﬁ)tzcg)ﬁgsé)glngsogfy #ozn? %I%talg hgrze?nabove defined or to an
Hl%ygmggbgmmﬂgbgmg%mggfld|n 2-yl et hyl sul fonyl ) benzot hi az
2-yl J'car banoyl | benzam de;
2 Chi thisepdeififBion(tke ggtehy |term:|_“a:E<yl” includes both straight-chain and
! met hy] sul f on ben

br ?l]t]e a&‘ﬁg‘nﬂ%] QRS o oy Ve %rg:le% H Cél La:lgll%fl groups such as

13 Eféx Eél@i@ﬂ)rstﬁé Et@ﬁgﬂlt)clhﬁfﬁzx%tfsmrﬁ@nly and references to individual
car banoyl | benz am de; 202-Chl oro-

brmchﬁdmlrmlkylgrows FrepsA tsbntylmﬁfy $9®§§sz0©thﬁlba&r@Lect01}ﬂln] version

onl§ 2 Qhaafﬁ‘&%,g}t‘s(@‘% lltipodnl @Bﬁ? yﬂ?‘% ﬁgn{ L“uutgz 1-2-

yl )Eﬂdrb@ﬁ@&ﬂd C?@Z@hgdﬁhp frclildk aicdhyd - éthjzlppt@p?l isopropyl, butyl, tert-
(6- et hyl sul f onyl benzot hiaz 01

buty Pé@ybﬁ}ﬁd}ﬂx}/béﬁ%ﬁhlr?ﬂ@f aé%ngBbgr@unur[Oﬂ@e[@etm@, cthoxy,
pro_ﬁg%%)ésrog)gi}f)éﬁ 9‘;1%'?%{1%{‘% Jr(]}‘;,ge{kﬁ& )fég IO?% _C3_1ocyc10alkyl group include
cyq%ﬂromrlb@mhgﬂu}yb aryzopeag!, cPelGdxgyt, Ond‘ﬂb{)r[nﬁn)ﬂ&nd adamantyl, and also

mcbjgi énectyg Ié]’glg %rpk%ﬂ%ﬁ??g B%N_OF %1%8{1] lhlcré Zocr)(t) g ?oro bromo
and &ﬂo%ﬁ%!e@'o@ﬁ&%k?Cé%alk?ﬂl HRRRRYL S QB N ka1, o

yl ] car banbyl ] oro- 30" benzam d
hydroGrithoyl 02-hy drpk@propa, 3414411@@1913931121Wérorwrsalznonyl ahd 4-

hy(&ré)rq%;tpéwas%/ la%?lfl@lr]]e];sg éa ﬁ%)gy&l 4a yl 1nclude IXetlloxymethyl ethoxymethyl,
tert2buehty@h@hyt: [2Lrﬁedh$x>[e«ﬂh>(122 Hﬁbh@ﬁﬂﬁtﬁwﬂhbﬂyﬂi@;]ﬁﬁzl-ﬂteﬁro&%wbyl and

opyl sul f onyl ] benzot hi azol ﬁ%carbanny benzam de;

methogyipuylo crarppples pR3CE-plieilamineyinemlnoctyingae.ictpilypinepy | s
I R T T

i azol - 2-yl ] car banoyl ] benzam de;

2-Chl oro- N-[[ 643- (2- met hoxyet hyl am no) propyl sul fonyl ] b
enzot hi azol - 2- yl ] car banoyl | benzam de;
2-Chloro-N-[[6-[3-(4-nethyl-1, 4-di azepan-1-y1l) propyl su
| f onyl ] benzot hi azol - 2- yl] carbanoyl ] benzam de;

10tert - Butyl

4- [342 [(2 chlorobenzoyl)carbannylan1no]benzoth|azol 6

o . .
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2-Chl oro-N-[[ 6-[3-(3-net hyl pi perazi n-1-yl) propyl sul fon
yl ] benzot hi azol - 2- yl ] carbanoyl ] benzam de;
WQ20@0g1se8 N- [ [ 6- [ 4- (4- et hyl pi per azi n- 1-yl ) but B}CHGBR@AY50920
| ] benzot hi azol -2- 20 yl]carbanoyl ] benzam de;
2-Chl oro- N-[[ 6- (4-di et hyl ami ygobut yl sul f onyl ) benzot hi az
ol - 2-yl ] car banoyl | benzam de;
2-Chl oro-N-[[ 6-[ 3- (4-net hyl pi perazi n-1-yl) propyl sul fon

6al%)_lg(a§ﬁ% ﬁ'{%mdg?rﬂg%%?i%%r&f;x)%@lﬁﬁgeﬁly&)amﬁ% rdt1e‘[ lam no, dipropylamino,

d1kb@ﬁﬁ?hﬁmﬂ}mhmﬂbmﬁbnﬂmyl)carbannylan1no]benzoth|azol 6

- sul fon ut yl ] car bammat e;
NA[ EK% %ﬁ 6%%98@5%&’ %@&%@F‘ Oh W%léh}é StthiaLesls tod ymerabgrpdy
het%@dh@gr&% &{n@mf?ﬁ@ %@ﬁ@aﬁi@n one or more N, S or O, wherein the S may be in
| oro- nethylan1nocyc|obuty|)su fonylbenzo¥
its mudmo(ﬂ f@m q/ﬂ §5©alr S&pyhich engramindidy fused to a benzene rmg or a heteroaryl

ring? ;ﬁ|1 egz()|§(l-e 9% ﬁ%@ﬁy%ﬁhﬁ%ﬁgﬁﬂ%ﬁ Cclg)gz?alflr{ &?y e 05%/ Pgntﬁmzolyl
1 34th{afz8hc[1ﬁ§a PBH%%%JWY&%@%}@%YE&@W@&]W Zﬁrﬂilﬁgrp byRolidinyl,

yl ]sulfonylnethyl]plperldlne | - carboxyla
monmohnﬂuﬂy&morpholmyl (perhydro-1,4-thiazinyl), (8-oxa-3- azab1cyclo[3 2.1]octyl),

(7- oxel-g ]aza yci kfj%gf %%(g)%ag? IEs]tzga er ai%b'lj/’l% %f@zqtper d?oazgpmyl

perBy&%meeplhlyI [e@ra(lgd@ Rexhishthyret -bybeuthiyeiiytheheinz gt dibaatekahydro-
2-yl ] carbanpyl ] benzam de;

1.4t higkirg- FISTIGH R PMORLITeFigny B DiReraviny N smomip eaaaimyla - yl) pr

oGP R LE At R aecknEnroh o SR BRI AT o

tetrehy #eqilihalgt behoy Whidnaanbaeptionally substituted as previously descrlbed
ﬁy Fhwlg}%r?gwars% o tuegg Z%F%Engaggl)é% ?églggmea o o%ﬁc%iglogebnuatlt%/&] tg l{l)xlhfwcll they
are Mﬁ&&eﬁ@eﬁ@%ﬁg‘sﬁ%}@ d? %Hftbéhgf Sk BaBAOLRBREd Reibbyclic

car banoy1] - 2- chl or o- benzam d
ring Optiartallp iconthinjjgtan a@lamnabgviygan fsatpbyd, )SOL S8 tve nroighi d20d/or

= 2-yl | 1b j,de; . . . ) ) . .
ontgtilly GRG0 RE BV [0 pl S iasoHB o AR isfisrbritege r spio
gro‘dbi Rﬁ)éka g@%@&tﬂﬂlﬁ@ ipa&0lidido, MbiHRERATOY e}lﬁﬁﬁzﬁﬁﬁkl%hdmyl

-chl oro-5-eth 6- ( 3- (4 nethylpl erazi n- ) pr opy
1mlldmlmhjpmewm hamenipheline @erhydeat Beih llnybelmrmﬁlmazmo

R P AT SO, R P .2
oxdz8)ididy; bkgraayb-dxbdepas@pdibpiilopi paidiay 1 nteBalystdr o irmeidinyt, N-

6-. (et hyl sul fonyl ) benzo

hoélﬁma%r&mjgl ayﬂéaqw }qyéeﬁé{-zdlaj@ptyl each of which is optionally
mﬂ%f?@&9&3m@%&&ﬁ§&&kﬁﬁﬂPyl 1, 3- benzot hi azol - 2-yl ) car bano
y enzam de;

202Thhicana-fiNe] r6ix(membyted bty Hng inQudsnzaniticak air 62-

r bano benzanj de; )
el SRR g Ty b 56t Hie eleraiesyplosied fgnoniana
nltt%gén gnd’élﬂlﬁ?rvptﬁeipiﬂal/btﬁﬂ &R Gwise s ec1ﬁed be carbon or nitrogen linked.
| oro- N-T[ 6- (di et hyl sul f anoy % enzothlazé
Thq/te}‘mé[ﬁlyanoylb(]tmmm th:roaryl rmg” includes pyrrolyl thienyl, furyl

R e e R R AN T N
oxRliazdBi.er,2 4k2)\;thwazolyl triazolyl, furazanyl tetrazolyl, d}])yndyl pyr1m1dyl
| -

4- (4- chloro- 3 hénethylsulfonyl)benzo[ t hi azol -
PW?Z@E&BEM@VH@&&U& yr-iriskiasy | ) pi per azi ne- carboxylate

(S)I yF?ﬁ{ggﬁ?ﬁ%gégégfﬁT¥hlaﬂ%ﬁ%ﬁxécar %ﬁ@§%§genzaﬁﬁ%lnan

alte&natlve embodiment are provided pharmaceutically-acceptable salts of compounds of
2-chl oro-5- (4- (di met hyl am no) pi peridin-1-y1)-N(6-(net
hyl sul f onyl ) benzo[ d] t hi azol -2- 30
yl car banoyl ) benzam de;
2-chl oro-5- (3, 5-di net hyl- 1H pyrazol - 1-y1) - N- (6-(3-(4-m
et hyl pi perazi n-1-
y1) propyl sul fonyl ) benzo[ d] t hi azol - 2-yl car banoyl ) benzam
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2, 4-di chl oro- N- (6-(3-(4-net hyl pi perazi n-1-yl) propyl sul
fonyl ) benzo[ d] t hi azol - 2-

W@ b@angEadyl) - 5- (1H pyrazol - 1-y1) benzami de; PCT/GB2008/050920
2-chl or o- 4- net hoxy- N- ( 6- ( 3- (4- net hyl pi perazin-1-yl)pro
pyl sul fonyl ) benzo[ d] t hi azol -j2-
10yl car banoyl) - 5- (1H pyrazol - 1-y1) benzam de;
tert-butyl

foré;lhgag(;l% 2{ rr% )f/ Eh% %@erﬁﬂﬁier%ﬁ{ebﬁ)g )%{1/ HaS %e) elprggrﬁ q)}&lgg ?1 8’110 ))%alfle esters of

cordpa@inkde b Hfobmlh- (e h]lityinpl faetheidi] errhtiy b oM ddibkcp GarC pedHydds ul

fonyl ) benzo[ d] t hj azol - 2- yl car pbanoyl ) benzam de;
ph %QC%N%%&%%E%.@% fﬁwl‘io @5&3%% I¢ip5ers ol a9 P Apd obormula
(I)yl sul fonyl ) benzo[ d] t hi azol - 2-

yl car banoyl) - 5- nor phol i nobenzam de;

2- cBpawnioe Mn(llﬁ}u@ds ()f ho mpybmmhmy ©ofe nemoyd @itbp frloR-ng, ghat is

an%%% % gﬁﬁvn 5 lf‘?i(l“?/ #8H]e]n an%ﬁ Odlgcluswe in any permutation:
2- cﬁto@(l;ﬂNJ[[e (§ﬁ§pﬁ&imﬁwﬁﬁmlm}gwﬂzethﬁhzat yi!yl}c&lbﬁ&o&lqsénaxmlde;

| sul fonyl) benzo[ d] t hi aZzol | car banoyl ) benzani de;
2- ch@m -NollyfP-(2-methoxyethylamino)ethylsulfonyl Jbenzothiazol-2- yl]carbamoyl]
bers: &ffd chl oro-3-(6- (methyl sul fonyl)benzo[d]thi azol - 2-
Pcarebarmyl car banoyl ) phenoxy) pyrrol i di ne-1-carboxyl ate

2- chloro N [[6 (2 d1methylam1noethylsulfon l)benzothiazol-2-yl]carbamoyl]benzamide;
| sul fonyl ) benzo[ d] t hiazol -2-yl carb

2- cgl,%g,-ﬂ L[g (gﬁ%thﬂpmmolaﬂlglsuifp@@}:)eggﬁ@gm tleyl]carbamoyl]benzamide;

2 A B BT A b Ao A ™
yl]&rhmh(w’l}beﬁza&lﬁdédl met hyl am no) pyri di n- 2- yl) I\I-(6 (et hy
2- 4@):1"” | P %.%?flr’]r%) 1?1]1t I}j ealzy?sulf%nyl%e%%tﬁlazol i car amoﬁﬁaenzamlde;

2- cﬁro%lN?nB Qb Qﬁé’th 1§In(ﬂ6%£h5}}éhﬁyﬁ>f1;3d%x£atﬁﬁﬁaoz{ ?ﬂ]&dﬁbﬁﬁ&h tRnzasde;

yl car banmoyl carbanoyl ) phenoxy) azeti di ne-1-car oxy at e;
2- @M@r&[[ﬁdﬁm@m&lmﬂw)letﬁylsﬁlfcmyb)bbhz(oﬁn(méﬂhyﬂ]cathafrmxyﬂbémz@mlde

2- cé%@%&?@égzﬁt@ﬁ%yw% ) benSeatﬁ]ylga’fony\(ﬁenzothmzol 2-

yl]@ar&iih@ﬂ]b‘eﬂzefnlubl@ro N(6-( 1
eri di n-4-yl sul fonyl ) benzo _
2-chitpo N b Drophdrnbamoy il fops Thenagitizeol-2- 1
2-chl or o- 4- rrethoxy N(6-( 1
yllc@fﬁ%ﬁ%ﬁn@%’%&?ﬁ ®n- 4-yl sul fonyl ) benzo [d] thiaz 01-2-
2-citloBo-N-[] 64 DY h)yd@xyﬂhylpmeﬂhyn@fhuﬁmhﬁmlﬂmyl]b&&oaiumt 0- 5
- et hoxy 4- met hoxy- N- ( 6- (
Yl]CWWlheﬁmlé?’n 4-yl suI fonyl)benzo [d] thiaz 01-2-

NG PO S ATy gl bR Py Teshios

ber{zdl]mdel;n az 01-2- vyl c ar barmyl)b enz am de ;

N- ﬁﬁi%%aﬂe‘gilhgt;fy ?tﬁyl&&%rgfma?%ﬁ))}pﬁyé I%Z)a]carbamoyl] -2-chlorobenzamide;
2- cilﬁi)hg EH E[ﬁﬁ% r(% h{b&%&&ﬁg‘iﬁﬂﬁo)@thyls&l@oﬂl]@ﬁ@ﬁ‘ﬂ)’tﬁlw S0AT B0y ]-
benzrmmdwl pi perl di n- 4-yl sul fonyl ) benzo

2- chﬁ%t E{Tﬁé ZE (etﬁ%c{% ?tzlgoye%{l%wn(lﬂ_%khgp%[fa nyl?benzg’[hla%l)i)

yl]cmlfbl}}l}yeﬁ@[nhlqén 4 yI sul fonyl ) benzo [d] thiaz
ol - 2-yl carb anoy (é raz ol- 1

2-chiprg-peodAilds)- 31@@r01@)m ﬂyyksylfppxl@ae@zthazol -2-
- n- 4- ylsulfonyl)benzo[d]thlazol 2-ylcarb
yu%ﬁ%%T%dﬁggg?ﬁaékkpyraz ol - -yl )benzam de; tert-butyl
4-(2-(3-(2-chl oro-4- nethoxy 5-( 1 Hpyrazol- 1
-yl )benzoyl ) urei do) benzo [d] -
t hi azol - 6-yl sul fonyl ) pi peridine- 1 -carboxyl at e;
2-chl or o- 4- net hoxy- N- (6- (pi peri di n-4-yl sul fonyl ) benzo
[d] thiazol -2-yl carbanoyl)-5 -( 1 H 20pyraz ol- 1
-yl )b enz am de ; 2-chloro-4-nethoxy-N (6-( 1
- met hyl pi peri di n-4-yl sul fonyl ) benzo [d] thiaz 01-2-
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ylc arb anmoyl)-5 -( 1 Hpyrazol- 1 -yl)benzam de;
2-chl or o- 4- net hoxy-5 -(5 -nethyl- 1 Hpyrazol- 1
WO JpAONSEH- (1 - net hyl pi peri di n-4- yl sul f onyl ) PERGB2008/050920
[d] t hi azol - 2-yl car banpyl ) benzam de; 252-chloro-5
- ((di et hyl ami no) met hyl ) - N- (- (et hyl sul f onyl ) benzo
[d] thiazol-2- ylc arbarmyl)b enz am de ;
2-chloro-4-is oprop oxy-N-(6-( 1 -nethylp ip

Lt B R S S S
yl]edrBamaelil foehhyhide no- 1 -p ip eridyl)- N-

2oy BBy Pl ligh- T2 Doky b ons  pasothiazol2-

yl]ca‘i’ba[l%ﬁ Lamnmacycl obut oxy) -N- [ (6-nmet hyl sul fonyl- 1,3
benzot hi azol - 2- yl)carbanoyl ] benzanm de WO

2- chl@)@@l\@H655$P6Td1®121®W@Emwﬂ)stmisu&opﬁmwhmq>lezal Iy
) ﬁ@ﬁ?ﬁﬁ' e salt t her eof . I n anot her aspect the
yll B 0N provi des a conpound sel ected from
2- cgra)@o of-[[6he-d %k@%tﬁﬂaﬁﬁn@a}m@mw]béﬁzmmgzom 11 of the

|  om ng conpounds
yllear@mae beszangdg:di net hyl ani no) pyrrol i di n-1-y1) - N- (6- (e

zoth| 0 enz de;
2 Cgﬂ%ﬁ t[% ct%_(%é O(egu?rﬁp Zl CL plyr%)ge} Zl§u2foﬁ%;ﬁi? %f%g%ba)% g%nl fony
yl]&a)rbﬁfkiﬂ]ﬂéh@lﬁihez yl car bamoyl) 5-
gyrrolldln % enzam d
2-cploperNo 6= [&r(@ml%rs (YMﬁ@YWUﬁﬂ)E@Vﬁﬂfﬁn}ﬂb;‘?m}%]iﬂéfﬁl’r?suI f ony
2-yl carbanoyl) - 5- nor phol i nobenzam de;
yl]%[%%ﬁ%g}ﬁ or o- he(5y net hyl - yl) H pyr azgl 1 -y1)-N(6-(3
2- ch(oﬂe-h@[[h;{k-mﬂ-mm‘[hylpnperaim— -yl)ethylsulfonyl]benzothiazol-2-

yl]glar%ap Ieﬁggngl nyI ) benzot hi azol - 2-yl car banoyl ) benzam de

2R h\P[[@ -15: (@tsftﬁfﬁx gﬁ&réﬁnh@15@{9?9{111%&1?@*5@&5@1&0&&) prop

yl sul f onyl )benzot hi 2- ylcarbanoyl ybenzam de;
yl]er@h%dH)ehka(n@dél met hyl pi peri di n-4-yl sul fonyl ) benzot hi

2- Cg WI%L% [g? %W&WI{O %%[lnq (ﬁly%‘f P“g gglam n-1-yl) pr

yl]@ygydlﬁwl]‘@ﬁydlﬂlggnzot hi azol - 2- yl]car banDyI ] benzam de
2-chl oro- 5- et hyl - 6- (3- (4- et hyl pi perazin-1-yl ) prop

2- Chm¢‘ﬁ\bﬂﬁ’r[¥{§m¢ﬁﬂ[ 69 u-ta] mfzhylqula@)ﬁﬁwfbbﬁlﬂimmtﬂéﬁol- -

(2-nmethyl-1-(pyrrolidin-1-yl)propan-2-
yl]é sdﬁ‘? %y%abeng’o[ d] t hi azol - 2-

2-cYil e @MNOHEY YL netiigg ¥ Iopipkii dyd Retizairiod ¢l benzothiazol-2-
2-chl oro-4-fluoro-N-(6-(1-nethyl p| peri di n-4-yl sul f onyl

Yl]t)%'é%lz%[lﬂﬂe{l?ﬁna ®l - 2-yl car barmoy1) -

2oy N TBAS it RS A ety Hlf?ra%?%o iazol- 21 <l t ony

yl]¢arbenad[bdhzamideol - 2h I25
2- Cﬁ a9-ﬁ>§@gﬁ¥](%§r PR eﬁa%lgﬁff‘éﬁéam ny HbsEgaZhods of

yl]@drrgggg(gﬁ}gegﬁmlde A conpound of the invention, or a
salt t'hereof, may be prepared by any process knovvn to

2- Cbb)r@rfbb[[ﬁdahill,é ax@z¢pas-dpylegiaylstl fomyl Jbénzethcdrob-npounds or
I St al I related 30 conmpounds. Functional groups
vl éﬂ FB% ®d and deprotected using conventi onal
2-cmmﬁ6 (55 QD-RSAITERH yeEmiab ) ctiyddueeh i IMeEngb@iRs1-3UCh as
am no and carboxylic acid protecting groups (as well
yllegsbarpid bensantide:nat i on and eventual deprotection), see

2Bl UL RS ool fyln fel Ry S SRS AP LA RS
yl]ddebanY® foendd8de; Processes for the synthesis of
compounds of fornmula (1) are provided as a further
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feature of the invention. Thus, according to a further
aspect of the invention there is 5 provided a process

WO 0090478591 epar ati on of a conpound of fornul a BCY/GB2008/050920
Conpounds of fornula (1) may be prepared by: a)
reacting a benzam de of formyla (II): (Il) in which
R, R2, R4 and mare as previously defined with an
amne of formula (111) O1 I O O 10(IIl) in which R3

| . . . .
2o Ky R O R A DR kS W zamice:
2-chbiror@f[ 6-[ 2 Gy cdogaoptmethilamiopkihgtsal tbyylivenkdthiapslesence

of a base, faor exanple DI PEA, optionally in the
Vgl Bepranydeewi s acid, for exanpl e

_chloromi_hylral | g inathe;pange of
2 L B R I et DU IR 2595, 1y
ylleabanoyitpeazamodpound of forrmula (IV): 01l S R3 I 0

I
R IR e R A B R B AR
yl|&@bMBs\ [bch@migxanpl e MeCN, at a tenperature in the
range bet ween anbi ent tenperature and the boiling

2-chloiroriN-HH-[2 el St vienxa-6-ozafiiays 1l 2 2diantnbdy Listhyl s fenly Hbenzothiazol-
l); c) reacting a conpound of fornmula (V): O Il
2'yg9%§)a‘%)yﬁ%er%%mll%h which Rl, R3, R4 and mare as

2-cRloRY N[ 81[2-(2gkdpaacd -Woketayla@ioy@hy @ tdngiaéd AtHidzol-ne
presence of an inert solvent, for exanple MeCN, at a
yll¢aspareeydthgpeanpide:t he range of 80 - 150C to give a

2-Cg%?¢)-§}r“-lﬁgi[g—f[%]{ﬁs‘é{ﬂﬁc@c&)b)dpygEmiln%ﬁgthﬁglﬁ%rjyﬂge&oﬁﬁé%@-ﬁ-ﬁt €
yl]carbamoyl]benzamide;
2-chloro-N-[[6-(2-methoxyethylsulfonyl)benzothiazol-2-yl]carbamoyl|benzamide;
2-chloro-N-[[6-(2-hydroxyethylsulfonyl)benzothiazol-2-yl]carbamoyl|benzamide;
2-chloro-N-[[6-[2-(2-methoxyethoxy)ethylsulfonyl]benzothiazol-2-yl]carbamoyl]-
benzamide;

2-chloro-N-[[6-[2-(2-dimethylaminoethoxy)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide;
2-chloro-N-[(6-pyrrolidin-3-ylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide;
2-chloro-5-(pyridin-2-yl)-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-(pyrazol-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-[1,2,3]triazol-1-yl -N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-5-(1-pyrrolidinyl)-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-cyclopropyl-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-(2,5-dihydro-pyrrol-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-5-cyclopentyloxy-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-cyclopentyl-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-5-ethoxy-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
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(M) in which R3is as previously defined with a

benzam de of fornmula (I1), optionally in the presence
w@pooam4issert sol vent, for exanple THF, in the PCEHEBRMS/050920

of a base, for exanple potassiumtert-butoxide, at a

tenperature in the range betygeen anbient tenperature

and 15150C to give a conpound of formula (1); or e)

reacting a conpound of formula (M1): 36 (VII) with

I
AN T S e S L St ST
berohmade; i nert sol vent, for exanple THF, at a tenperature
ip th f 50 - d, of
2 < B Bl P SRS S Bl bR S Bl
yk&%h&b}bb&ﬂ%&h% in which Rl, R2, R4 and mare as
previously defined with an amine, optionally in the

2-cploes-6r3enahylar-pyewol- 5ol)ve{6- (nmmwlseifamﬁblﬁn'z’dﬂﬁl,aZdQ a
l%ﬁ erature ipn the range between anbient tenperature
yeahgmey %??@“Grve a compound of formula (1); or 10 g)

2-chRA&N- {m(Iﬁetﬁﬁﬁm%r}‘igb@Jzoﬁﬁﬁi&'-b%iléalr%moylf 5 2pyrivhidin- Q-yl)benzannde
benzam de of formula (I11) in the presence of oxal

4-chloroBi(@dmetiy | sulieny enaethtieo - Sitdathaaloyicaihamoaybphere ence
rt solvent, for exanple THF, at a tenperature
nwﬁl %Wh%rgﬁ e of 80 - 150 Cto give a conpound of

2- chwwnst(a Iﬁéthy Qfera;kﬁl n)yl)nez(si(hﬁglyesuﬁaﬂaamgotﬁfazé1oz-rruI a
Xf which Rl, R2, R4 and mare as
Ykﬁﬁ@vpbugﬁym@ébbned mnth an amine of formula (X) ,Rx

2- cgfo:ﬁly ne@xopt It%?]n aI;H )V;VS]}]B ! S@ IRY6 ghie @?su%ﬁ}ylk&ﬂ%tﬁlazol -2-

sence o
ykmmhnmpbbmﬁamuh;exanple THF at a tenperature in the

SR R R TN A
2-cibro-B2 pyRtidifD1 -y Rhe Y H-N-(6-(methylsul fonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-5-(2-(dimethylamino)ethoxy)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2,5-chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl|benzamide;
2-chloro-5-methyl-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide;
2-chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-5-pyrrol-1-yl-benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(1H-1,2,4-triazol-1-
yl)benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(thiazol-5-yl)benzamide;
2-chloro-5-(1H-imidazol-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-nitrobenzamide;
2-chloro-N-[[6-(3-diethylaminopropylsulfonyl)benzothiazol-2-yl]carbamoyl]-5-pyrrol-1-
yl-benzamide;
2-chloro-N-[[6-[3-(cyclopropylmethylamino)propylsulfonyl|benzothiazol-2-
yl]carbamoyl]-5-pyrrol-1-yl-benzamide;
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RY are as previously defined; or i) reacting a

conpound of formula (X) wth an al cohol or an al koxi de
W@ 2000/04158% eof , optionally in the presence of aPCT/G82G08/050920

solvent, for exanple THF, in the presence of a base io

when the al cohol is used, foy; exanple sodi um hydri de,

at a tenperature in the range between 0 C and the

boiling point of the solvent to give a conmpound of

PP gl AT S COT T LBEIR o

yl-BanizhmideB, optionally in the presence of an inert

| vent, for exanple THE, at a t ature j.n the
N[k stidnelen ey swfovhpmodt i‘gp@ﬁifa&@ﬁl"@hf%‘:‘g9%5'3Y“01'1'
yl- d of formula (I); 15O k) reacting a conpound
of formula (XIl): 01l SR3I1 1 o WO
2-cR OGNS 55 5 EROPAIGR2008in0 FOGRIs BB ny Hbawab thinzRR? -yiR8arbRAoyl]-5-
a‘ﬂgl nfﬁre as, previously defined with copper(Il) iodide,
PYIEte -¥-PSEAMES f or  exanpl e
2-chiohb-NA[ BB 1y Inedthvadys mgphhﬁm))@ﬁ)pygmfbﬁﬁwelnygthﬁzélt@ygcarbamoyu-5-
presence of an additive, for éxanple sodi um i odi de,
pyropit i-phbdnzgmids; t he presence of an inert solvent, for

2R f R Rt B S SRR BT GRSk Bt 11

berlzamidead nucl eophile of formula (I1) can be reacted with

an appropriate el ectrophile such as oxalyl chlorjde
2-chlogo-tBA- (MR rPyaIolidisns o ngtnéflbsﬁ?ﬁblaml-?rbﬁwbaanwll-ﬁ)pyrrol-1-yl-
benkifidcaction is generally carried out in an

appropri ate organi c solvent such as THF, at an
2-chlops-OR[[ bR @ipceaie atlethe sulferydbe Aoshi e -Bed ftaBAnGyfrdpyrrol-1-yl

150.C, optionally in a mcrowave reactor. The reaction
benzamiglss | |y continued until LCMS anal ysis indicates

|

2 R P B e B oy PR oy
pysathghbenzemiddE and t he reaction tenperature is 120 C.

NIRRT o b bbkn 2l TSRS L grezbparrol -

yl-B&Giz8met h an appropriate el ectrophile such as
isoproE%![Rchl orof ormate and then an appropriate
1

2-chlped-0b dpope2adamimmsntivdsul Rardeinzotisizgs 2 ryblgatbamoyl]-5-
&&Wﬂﬁén%5+¥del5“ai | abl e or nay be prepared by

DY Eact i on 01 & benzoate with an appropriate nucl eophile

2-bsorab Nago-(oti aspsopymarhind yethsil € gfonBebeneathes o Ry 1daébamoyl)-5-(1H-
comercially avail able or may be prepared by reaction

pyigel- laDegngpmide; het aryl halide with an approriate

2-GRERL .6[@-(&2P{(o@ﬁfanﬁ%gth?ﬁuﬂoﬁﬁj;ﬁ%E%/dr‘tlléi.af%dzﬁdg%?%ﬁg%@?&qlH-pyrrol-

st annane, e or ‘termna
I-yhdendesdeatay be comrercially avail able or may be

2Rl Biertesd o el Bg g hise B Fp s bamoy-5-
(1}92919@{_?_ ngﬁ%ggmgs of formula (Il1) are illustrated in
the fol P ow ng schene: VO

2-chROGNIG?SSEIRCThERAGD87/105 9 popddsul fony] ) baBaathowanld-ybfarbamoyl)-5-
f gr myl I1) .may al so be prepared by reaction of a
(PYH@E}'%@@R%H‘Z& {I]J%h as a phenol with an appropriate
2-cﬁlo@&N-gaotﬂ-d4emw911>i@$am1aghjpyd)pybswﬂdshyh@benzothiazo1-2-fy1carbamoy1)-5-
a

Phenol - benzam des may be prepared by reaction o
(pyvehdat-sDWzamgdoaucl eophi l e such as ammoni a. Benzoat es

2-c@%-§§- gé(‘: ﬁqn-gt?ﬁlgtlrhgip{}%qr?zy@-g lzﬁﬁ)lr?prﬁsrulf%ﬁyl)lpe%zgtﬁl?al%g {5 -Siflclﬂﬁ; a%yl)-S -

(1H-pyrazol-1-yl)benzamide;
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5the literature. Typical processes that nmay be used to
prepare conpounds of fornmula (Il) are illustrated in

w0 b@ofogiskowi ng scheme: 10 NH3 3? OHOH K2CO3, , PQIVIEB20A8/050920
Compounds of fornmula (11) may al so be prepared by

hydrogenati on of an apprgpriate al kene such as
cycl opentene. A typical process that nay be used to
prepare i oconpounds of formula (I1) is illustrated in

2 N B, e a1 PR R R Per bR ylcarbamoy) 5
mokptdtiagbaneamidch an appropriate el ectrophile such as
tyl t al dehyde dj hyl | .. Aryl hyd [
2-cffggo-SeS et B Tayola A XSS G- ey Iberntbpia ed usi ng
W b o 4@l i terature. A
yl)ﬁ%ﬂ@ﬂ?oﬁg@@%nﬂlﬁaﬂo@}Qe}r%ga;rgﬂﬁ&%)ﬁeﬂ dhi@e) | u

i ca ocess tha be used to prepare benzoates
2-chbro-SHasnethyleH-ipyrazble] fyol N 4oi(Brgd-soigripiperadin-1- | NH

e B e
4-cﬁra>|%-9Qtsg(gl(a-rﬁétﬁﬂbfxgﬁlairﬂ- EyDPIpyREI e IR Yiazol-2-
ni

t et rahydr of ur an. i neS may be comrercially
ylcarpainoglshdagoy hplienybmgthepespenaiei ng met hods that are

2 ff SR A0 B TR S B BEERT LTS,
ylchfbenmbolbawhmgiescheme: Br OH
2-chloro-5-cyclopropyl-N-(6-(3-(4-methylpiperazin-1-yl)propylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-1-yl)propylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-
(1H-1,2,4-triazol-1-yl)benzamide;
2-chloro-N-(6-(3-(4-methylpiperazin-1-yl)propylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-
(thiazol-5-yl)benzamide;
2-chloro-N-(6-(3-(diethylamino)propylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-
morpholinobenzamide;
2-chloro-N-(6-(3-(diethylamino)propylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(1H-
pyrazol-1-yl)benzamide;
2-chloro-N-(6-(1-methylpiperidin-4-ylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-
morpholinobenzamide;
2-chloro-N-(6-(1-methylpiperidin-4-ylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(1H-
pyrazol-1-yl)benzamide;
2,6-Dichloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl|benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl|benzamide;
2-Bromo-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl|benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-nitro-benzamide;
N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-phenyl-benzamide;
2-Chloro-6-fluoro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide;
2-Chloro-4-fluoro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide;
2-Fluoro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl|benzamide;
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AcOH, A NH2 Compounds of formula (111) may be
comercially avail able or may be prepared by oxidation
W@B00wke7560r r espondi ng sul fides with an appr oprPEE/6B2008/050920
oxi dant such as nCPBA. The 10 sul fides may be prepared
by S-alkylation of a thiol wsth an appropriate
el ectrophil e such as a sulfonate. Thiols may be
commercially available or may be prepared using
od al
S R S
2-Chdenotd,4-d{rhdthyxyaNe (6 hieusﬂsruaﬁoeﬁlbemzdtmezdlaLylynM‘rmgl@d:]hemmmde;
ocess (b), .an_el ctrophll of formul can be
2 6r%1£@f>€an&(?ﬁw§W1%0ﬁ@1 eﬁfwéh%%?rﬂ&ﬁrhaewgéﬁe%ml%
2- @ﬁéxﬁ'@&e%ﬁsulfﬂnﬁﬁ\l Tﬁ%@r glsﬁffsnﬁﬁa%ih?az%%\gsl?}aﬁrbﬁﬁ%gl]@élzamlde

at an app te tenperature ner al
2- Cﬁéfbméﬁ»rﬁ(éambuhehulfO@dwmthmzel 2vyt)cafbembpl] {4-mgrpbolimid-ydf 5
b ol vent. The reaction is normally continued until
e@ﬁ%ﬁéanalyS|s i ndi cat es t hat reactlon i s conpl ete.

2-Chigo o[ (6-88tl isQfohy I P&S oL o Rel MR eb -dl aiHlJ'lUﬁQ)%nzamlde
I n one enbodi nent,” the solvent is we an

2-GhderetN-de6-metylsn emylbenizgthiarsl- M)ca@ﬁ@eyﬁﬂuwmohdm- -yl-benzamide;
2 I(%)(%rfﬁg[gg %}etlaflsulf%ngwfg%oglg\gol%aa%lt)c%?ba%l(%y@&% qge the

Hact edphil e

2-CHIGH-2Q, R dheABAFT 66 - Wyl IN- G- aphy BRIfbR Bereb@ezopphi | e
such as_oxalyl 1ochloride to generate an acyl
yD¢asbripabheazantiden reaction with a nucl eophile such as

N2 B O AT b, PSR B

berrzemdpent such as NBS Typi cal processes that may be

2Rt U Ba 3 e oy oy anpsohisgh £ ©

yuggggﬂ%ﬁﬂgggggﬁéeezoos/050920 43 CMaIyI Chl ori de,

then: V Br Ami nes may be comercially
2- [%r\[%[(I2a®hlerahenzrafﬂl)cm@almpelpanmdbwpﬁlgambﬁhfd)}sslfmﬁ}aeth@qdacetic acid;

T S D AT R

yD@ﬂbﬁﬁblTkﬁﬂﬁmﬂ@aCtlon is generally carried out in an
propriate organic solvent such as MeCN, and at an

2- (éﬁé@tb@wpaﬁ@l} Qnﬁﬁ@mlm@lfogel’@enmthuyzqéé?wlé,@rba@@y@bammmlde

23 o BRSO QT VRN AR5 Bl R 7
2- (Mmiormﬁ&@pl)m[a6snethmghle<breylbeﬁy@uhtaabl I@@eﬁrb@[ﬂoyll]lmasarﬁfde
bet ween and 30 m nutes. In one enbodi nent, the

N-[§6riMiathyl Sli@“MH@NF‘éh’&ZQIr?eYB%'&m%H] -L PhpRpar Rengamige; )
2- IR - FERG TRl Apel RRIRO I Ra R0 Bl Anidd ™ °

2-Chillerb e94p(ti- éthergﬂm;hfoaslbanzk»ﬁnMebd)mHahoaﬂbamanW| ate

: Fi@ FBEY s et Bivaliery s Rt BB S uch

M&h 1 RRry IbERSO tRIa 08Dy DB AR S\8 ) - fdh&%xﬂﬁ@nﬁ%%z%de

-al ky atlon of the phehdl - benZam

-M@tbyle@lifatlat-el Eﬁen;etthxiﬁlﬁfdneltsumihlasola%ymaxb»m&ph}bsmmm

N B e R R A e A7 2 B T e

N- ['(H-Métﬂﬂzlsﬂf fRafsthiabat2-BYarbamaig o plyBoR I SRBERzamide;
npounds of fornmula ( are illustrated in the

2- Etmlﬁldﬁqnﬁsz[éﬁewéhyls%nz Ba788gPdNadRRoDSbosaonde: 44
N- [%6 I1:\>JI:>Q§}’/lsulfonylbenzo‘[hlazol 2-yl)carbamoyl]-2-propan-2-yl-benzamide;
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O/NNo O BrOH, THF O Br/ THF, ABr / I n process

(d) a carbamate of fornmula (VI) can be reacted with a
woewheepss | e of formula (I1). The reaction i s BEneBal0BY50920

carried out in an appropriate organic solvent such as

THF, and in the presence of gnh appropriate base, such

as potassiumtert-butoxide, at an S5appropriate

t enper at ur e, generally bet ween anbi ent tenperature and

%@ ‘R/Ie%%gtpfdn‘}[b%h%c}{hla 21)&?9&6@@@] Egé %?ome E@sﬁl cﬁ@idx‘}?

s nor y contlnue ysi s | ndi cat
bm&h@hﬁceactlon is conplete. Typical reactlon tinmes are
tes d 2 ours. In one_enbodi ne t he
2- Cﬁ@@f@éﬂﬂ(q ety ulf?wagwgélngﬂéaﬂ J5adrAY e ér%u?fgmoasﬂfwamlde
2- cﬁﬁ&’rotﬂ? 4. @ﬁbéx%/léu@ﬂisﬁ ')@én%tﬁldzél @gl]garbhﬁgﬁ Ul of

mul a ( epare actiono n am ne
2- @hlc‘ol‘n Nrrli[éaﬁﬁbrpamané& El bp@@tldyipﬁmilﬂoeylibmhota@zal -2-
) {éorof mate A typical process that may be used to
vl eloeBflfids of fornula (V1) is illustrated in

2- EtHﬁ NIP d- 1%4h Quﬁ@ﬁ‘ﬁ%zothlazbﬂﬂ% %@ﬁo{,@aenamﬂu@l eophil e
f ormul a can be reacte an apior oprl ate

2- Ciﬁ@pé&{%ﬁﬂhetheflétmpﬁrabfl)@udﬁrrwl]bemﬂoéina@é%d cgeneroat]bengamide;
2- Cé}ﬁgro-N i@)‘:%??ﬁ? C?O%?Ig’ 181%1 ﬁg)g%{%nﬁu?fo%ﬁ}]be%zébﬁ%noelvﬁ th

yl]&a&&ﬁﬁcbﬂ]behﬁangaaer ally carried out in an appropriate
rgani ¢ sol vent such as THF, at an apg E)@I ate

2-Ghusroe diéoleloycinpsoppiosiod ISR beTy GEOny Besathias|-2-
yl]&?ﬁ]ﬁﬁﬂltb\én&%ﬁl}ﬁ@en 50 C and 150 C. The reaction is
nor ma

cont I nfued until LCMS anal ysis indicates that
2-Ghé@otN-o- [3s(pmf.patpl2eylam1@mopyllsuhf@@¢]bemtmamg are

betvveeq 2 mn and 5 hours. In one enbodi nent, the

yllezsbarac Iueazany 9and the reaction tenperature is 120 C

2-Ciftord mfﬁu@dmefpht) Rﬁ-m’}llﬁroijyllsﬁl)fow cRRURLERBL ﬁ?capc)’amoyl]benz amide;

I odi nat'i on of the correspondi chloride w
N- [é@nﬁ{x@mtalure1+y<b)@mwlsmifoh§eldiq£ﬂnz¢thlasmlel‘rydsarb@d@}d}fﬁ+c<bbhrdé>enzam1de

2 e B R R B R ER aead SgSih Ry impmice:
2-CHIGR- N[ @@Pﬁﬁ‘rolfﬂhﬁlWrﬁwlﬁﬁfdﬁ?wbé}ﬁoﬂﬁ%ﬂQ%@]cbﬁbamo%/l]benzamlde

S-al kyl ation of a commrercially avail able thiol

2- th@pdwi%[ﬁe(lell diexe-dphihiazingunchybiropyiselfaayllbreaiiiazol-2-
B STRIgRGECS Ll be o used 1o prepare o

2- Cﬂﬁd)lbqw[[‘69[3S(Q:pdﬂpropyﬁlhﬁhylﬁfﬁiﬂBﬁ)rolﬁﬁleonyl]benzothlazol 2-
yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(1-piperidyl)propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-(3-diethylaminopropylsulfonyl)benzothiazol-2-yl|carbamoyl|benzamide;
2-Chloro-N-[[6-[3-(3,3-difluoropyrrolidin-1-yl)propylsulfonyl|benzothiazol-2-
yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(4-methylpiperazin-1-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[[(2R)-1-(cyclopropylmethyl)pyrrolidin-2-ylJmethylsulfonyl]benzothiazol-
2-yl]carbamoyl]benzamide;
2-Chloro-N-[[6-[3-(3-fluoropyrrolidin-1-yl)propylsulfonyl|benzothiazol-2-

yl]carbamoyl]benzamide;
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In process (f) a conpound of forrmula (VIIl) can be
reacted with an am ne. The reaction is generally

W@ 2000/0€850uUt i n an appropriate organi ¢ sol vent PGLICB2@S/050920
THF, at an appropriate tenperature, generally between
anbi ent tenperature and 150 5, optionally in 15a
m crowave reactor. The reaction is normally continued
until LCMS analysis indicates that reaction is

I 2 TVRI e ' i 1 nut es
e G A L s B
yl]eambhridyd|beeactidan tenperature is 120 C. Conpounds of

formula (M)I1) nmay he prepared by t met hod o
2- @eéﬁ,—i[%éy&b‘vdr@%% Y&\mlawpaonmﬁ/fea%qnéot Pzelormul a
yl1édrbamd¥IiRnAMiaPpropri ate el ectrophile such as oxalyl
chlori'de to 20generate an acyl isocyanate, then

2-GhéerotN-0r6- Brhyalrewyply erolidint leylsprobylad foany! Jaen aothigrol-2-

f or mul VI1).., A typical process used to prepare
Yl]%ﬁ%’&‘t?ﬂﬁ’ n%?f“)“F‘%rrrma (VIT1) is illustrated in the
5-BrohmbOMEH8roSK ethyWRl (BRABEA AR 1{5%@] e Z e

Irn process (gng}engm eog%i | e of for@?u a _(ﬁl%;ygcan b(le
2-GhderetNe-di[ 6a Lt propan-Zptmyoielidar-Zybeeanylshiotbiagelch as

oxal yl .chlori.de to generate an acyl isocyanate. The
yl]%a(g@a[d(i)ysl 89%%151?%’ is reacted with an am ne of fornul a
2-C(Hll ot - M-t 1h& Ry [piob I - 3ayTh st HonylTBenZo Sidol -0y 1 jearbad@nerBdrzymide;

[ I n an appropriate organic solvent such as

5S5carried out In i

2-Chilgro-N [ 6al (Ao prepy ipatrelidiaripedmethy bulfgrsibeagathiapdtineen
. optionally in a mcrowave reactor. The

yl]%gg%tl@gﬁ)e?[%%ﬁg?’nal |y continued until LCMS anal ysis
2-Ghialoasd] s [ (2R tpyr@didin- Dyl [nethytmffbeyl¢henZythiacall2-r eact i on

tig;es aHPe between 2 and 30 minutes. In one enbodi nent,
yl¢asanay{lipsAtaie:THE and the reaction tenperature | s 120
2-CHlorb Q4 [RRITPHEL 1 Of ?ijsﬁlf&ﬂl%jbeﬁfaf?ﬂa@ol@. q&aéﬁﬂndﬁ]begzamide;

met hods that are v_v]‘[e)z1 -Known i'nthe literatur
2-Qhgr209285(A3mothy Ipyrrolidint Jry bsubimes b eli4vthiazad- @ay daanhnofyl |benzamide

2GRy (e e T A R B fhSheothiasol >

yl|@8han&y}|béngadfiié.ed out in an appropriate organic
sol vent such as THF, at an appropriate tenperature,
2-ng1é¢r@r1\é1[[6y[[6’&)vxle@lﬁﬂwipy@Ozhdnil-a-sEmﬂmlsulfpwl&mmtblaizw-%

' [ or. The reaction is nornmally continued
yl]égﬁﬁq%ﬁ aglﬁg%’ysi s indicates that reaction is
N-[cempdtey16ul fohy fHe2d thiaedlc3-i eurbd i@ s ]-24( 8ifhetove&hy | $oeaneido;

m nutes. In one enbodi nent, the solvent is THF and the

2-Gheret N dko- i dpRreal g3 ivdlsulpenytbenefhisaeintrylerrdrmeyhlteazamide;
2 R R AR i B oMo ST Rl b
2-Cyppro oy f6all( b-ceybd tyripghiyleulsanytibescothiatoj2-yd [vadmihde Jbenzamide;
2GRl aGr i PR el SR ey Gt BT o A

yl ¢l HRh2GGES used to prepare conpounds of formula
(X

) 1S 1llustrated in the follow ng scheme: WO
2-CHeo/4[rsH 8lerv BRRImS: DS Raeiidid-3-yl |sultbiEy Ibgazothiazol-Pn

roces i) an electrophile of forrmula (X) can be
yl]&égaé’{“éyj]b&[‘%aﬁmgﬁ al cohol or an al koxide salt thereof,
2-Glﬂ?@l‘bQﬂlﬂﬂ%d-(ﬂ-15ifieﬁ&}@s@ﬂoﬁ?l%@ot@faz@l-@%ﬁ]_@arbEﬁh@ylﬂ%{z‘&ﬂlfd@; is

enerally carriéed out in an appropriate organic

2-(Seprpeh-delnoro-as[ (Furcthdsul iy Bysprashiar et 2y heatpranatl [peszamide;
| : i) i :
> A5 Ry B bGP % PR St i

ol ven
2,4-Dichloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl|benzamide;
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bases such as sodi um hydride. The reaction is normally
continued until LCMS analysis indicates that reaction
WO 2000047558t e. Typical reaction tinmes are bet weRCI/882008/050920
m nutes and 24 hours. In one enbodi nent, the sol vent
is THF, the reaction tenperafgure is 20 C, and sodi um
hydride is used as the base. io0Al cohols or al koxide
salts thereof are either commercially avail able or may
I- .
2-Gif B R Ry TR0 b2t RA Bt e B Ak
2-ChdsrouN-4( 66y thg Bol (biey Ib&aothéctol tylcarbbas gl | (5er  a
g ydr ol S|ng agent). The reaction is generally carried
(tri HW”FWléﬁ)ﬁﬁﬁmBﬁ$late organi ¢ solvent such as THF and
2 R o R DL ORGP >
yﬂmnbmmhﬂywnunmduued until LCMS anal ysis |nd|cates t hat

NS i B e Rk SR Bt hare ot 1 e
2- dh%rotN-(ﬂ[60ﬂ(l/iilhd%lgylagﬁBEﬁd}}lfsuf%ﬂl}tlﬂﬁnﬁnhﬂam ﬁyﬂ]&a@mméﬁ]b&ﬁmlde

and the reaction ngerature i's ambi ent tenperature.
V‘b‘

2- @é@f@sN-([Eﬁ‘(laethylaZ@Id whsefibenzethezel-3-flgarbamoylbenzamide;
2GRSl YroRN 2D L BDL G yiRT IR B8 B0, RTiERAT 8D uSi ng

eratdadre.
yuaﬁb@mggpﬁﬁn@&hea conpound of formula (XIl) can be
reacted with g@fper(l) i odide and a |igand, optionally

2- GhAorpH‘é [ @yadee’-methy e fany]benzottriarol-gad icpihamoy | [benzamide;
4 (;E}%fr@ t[tél%%ﬁét sﬁgL ?UIzaéom n?&wlaﬁfd gpﬁe&%m&z-

ol ven i"oxane a at -an appropriate
yl]tebpesaibeneammidener al |y betmeen 80 and 150 C. The

act| nor mal | ntil LCNS anal ysis
2o B R AR Oexslﬁtmné?talaz ypi cal
yugﬁﬁgéﬁﬂpmhhﬂﬁaeare betmeen 2 and 24 hours. In one
I'ment, the ligand is

2- CN:l,IMO-Mﬂl[Eﬁe(t2h1wr6h1h§2+}é¢tbyil51dfnnye)bemmdllwtyliﬁerbamosdbmmmide;

2GRy ek et &Sl S Bteh By ks Bt os0020
yu&ﬁbmﬂqubeggﬁmgynds of formula (XlI) are commercially
avai |l abl e or may be prepared by nethods known to those

2- Cshl@ﬂotl‘éxﬂ[ﬁ @-mp&oxyarop phbienzethigzeh-Auillsabrmpy!]pengamise;
nuc Eﬂi @Ym%&az,roort rgp%)lfﬂll?gnmf)%gé é)%lg%lzokf)é Oylfc ﬁatalm%r}lfl]ggnz%nlﬂe;
2- C&il@@ter ﬂ@dﬂbLEH}‘EH@IM\BH6@ﬂﬁ&hydhulﬁ)ngilﬁeﬁidtﬁhazdlcz generate an
g i socyanate. The acyl isocyanate is reacted with
YD%?fli ?amm}bewmlée mula (1 X) and then another am ne. A
o%hu&foﬁqﬁé&lﬁ%ﬁg6 tn‘?etﬁ’)ﬂglﬂflfn? HeAIRAYAYS of formul a

ustrated in t omnng schene: It
menmeb&ﬂmpnmmdeated by those skilled in the art that

2-Claanale i8S S SR b e VAR e ben livol-2-

yu&ﬁgﬁh&ﬁﬂkﬁﬁ&nggrtaln substituents are protected before
a particular process is carried out and then

2-(@égot-¢ttBe(4atth el pipaiazabl s puipgboliemt |bsnagkiazol-2-
tic rl m ne groups. It will also be appreciated
Y”§€5¥ﬂ%§t’ ﬁ%??%d inthe art that certain conpounds of
N- [f[@-'[m-@cktylﬁiyerﬁﬁn-ﬂtﬁﬁﬁbﬁﬂs@ﬂbn&ﬁ@&izbﬂl@az@ﬂ@y‘ﬂ]@ﬁrbﬁfhﬂ?l‘}l&n@hloro-
formul a by functional group nodifications known
bmv@mxk those skilled in the art. For exanple am nes may
ve r ] h sed
2 Qo o Pl P T A o BB PR R SRR
yUﬁh&yh@ﬂﬂﬂnz@mg&ve secondary and tertiary am nes,
respectively, for exanple using reductive al kyl ation.
A further exanple is the reduction of al kyne groups to
al kanes. Certain conpounds of formulae II, Il
IV, V, VI, Vil, VIll, X and XI| are believed 20to be
novel and are clained herein as anot her aspect of the
present |nvent|on Phar maceuti cal preparations

o o N o "
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I 0According to a further aspect of the invention there
is also provided a pharmaceutical fornulation
w0 p@bdissgy any of the compounds of the inventiRPCT/GBR008/050920
pharmaceutically acceptabl e derivatives thereof, in
adm xture with pharnaceuticald y acceptabl e adj uvants,
di luents and/or carriers. According to a further
aspect there is provided a pharmaceutical fornulation

i ,SisN A . | .
2B . By GOTBRI i A Fpto i tony Tbegzotiszol >
yl]srbdm@henacede; cal | y accept abl e adj uvants, diluents

nd/ar carrjers for use in the trea t of obesity_ or
2- 8'1‘}[[fﬂ'éb@fégl.eﬂﬁ#él?lﬁa'cloﬁ’lefg’é)Pf‘my gy ldhsnzathigzot’2-
yI1GRPRRYIRn2mifior mul a (1) are Ghrelin receptor

modul ator's, 1 ncluding agoni sts, 20antagoni sts and
2-Grdoroi N[ [ GaGedinethy lanhinoprepy lneforgd)p esothie3rd freritamoylJbenzamide;

Lnventi provi des onmpound of forpula | .as
2 e ey i e e by Bbsathi kg ;
yl|@@bdrhéd|Rhzanmig@di cament for regul ating food intake,
body wel ght or energy honeostasis. In a further aspect

2-GiheropgX dielpt (4imetamt-1.6rdigreosi-dred) propytsuiony | dfenrethigralt 3-ng
f ood |ntake npri sing adm nistering a conmpound of
yl]?ag?arrnﬂ(fyg}blen%aél%ge’namml , particularly a human, in need
terﬁﬁﬁﬂyenqsﬁ[z-[(2-chlorobéhz@?l)@drlsaih@ﬂamim@]ﬁ‘eamﬁia@156-of
formula (1) . are useful for the treatnment of obesity or
yllpéfonylpenet ngicitine- Fearberdatgr event i on of wei ght gain,
2 R TR PRI A Gy R B A o i zamice:
2-(hl @at e o[ 3effd-2edyabadthyd ) Syurariorteyl [fropyl fultany Feat-ohitzo bR -
the Pr z?ﬂ)er-w,l |i syndrome, for the treatnent of
yl]??é‘&’i’é% CBEATNLE ting from cancer or congestive heart
2 R R P R SR e PR 2
yllpubammdfbgndinsdeise (COPD). Conpounds of formula (1) are

rti Iy useful for the treatment. of obesity or
2 Al B3 Bnsi s P eiSulERaGe st g
yl|@@bdrhéd|Rhamitiype 2 di abetes. In another aspect the

resent invention provides a conpound of formula | or

2-Ghlgrha¥ hckiuiraethy \pipssiapt abibatydal fonyieaneethiazek-2+ he
r t_of .gbesity or type 2 diabetes. |In another
yl]%asf%%é?ﬁﬁ%zaﬁlgg’ent i nvention provides a conpound of
2-CosroN 4 6-(4odictay RhRan staed il fongl ) bshzateepl-abl Radahioyl [benzamide;
thereof for the treatnent gbesity or '

b
2-Girer Vubtoght (-5 By BT -6 eIyl Igay benr o iaalry Bearbamoy1l-

_(of B! iety, eating disorders and the
4<?%%@n€%@‘§flag%e%g%‘§g%hel i tus. I'n addition the
tercBoydbNABS 26 2-tllombleazoyl )ranamoglasindjeerzs thfiadol-bor t he

treat t. of inflammtory conditions, cardiac
YI]WE’PMEE%&PB‘H}’”%TE%?%@' s disease, post-operative ileus
N-ﬁ@-@-9@1%515@Qﬁfbglﬁ}lﬁulfgﬁ;[%zbﬁ{ﬁbﬁ@-ty!l]egrbQI'H%?I‘]-@e(ﬂﬁoro-benzamide;

i ncl udes anongst” ot hers binge eati'ng, anorexia,
2-(Budroni-4| aFemethiprianiiseoyelobatyl )ng fatiysndethg zol-2- The
n&e ouEﬂ)s of formula (I) that are Ghrelin receptor
Y]%\aﬁ]{)]%‘é(&' SPEnfle yseful for the treatment of obesity or
2-BdIAIN PMERWE hE Hylarkifo & clotRby2REfbBAb&zotiei8ht- | 0ss and

mai nt enance of weight |o0ss), for the prevention of
ylleebagneylbanganide:g. | medi cati on-i nduced or 15 subsequent

j f i f [ ar 1.0 f. appetite
rerk By S ITE PR ProR P tprieg TR P BB B SPFe. o
yl] 4l fog lnealiy pdperididd- Mearbaxgatepnpul si ve eating) and for

the treatnment of diabetes nellitus. In a further
aspect the present invention provides the use of a
Ghrelin receptor antagonist of formula | in the

preparation of a medi canent for the treatnment or
prophyl axi s 20of obesity or being overweight, (e.g.,
pronotion of weight |loss and mai ntenance of weight

o e
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51 treatnent of wasting due to ageing, AIDS, chronic
liver failure or chronic obstructive pul nonary di sease

W@ QOP}7558 In a still further aspect the pPEEEBR008/050920
i nvention provides a nethod of treating cachexia
resulting fromcancer or congestive heart failure, for
the treatnent of wasting due to 5 ageing, AlDS,
chronic liver failure or chronic obstructive pul nonary

; 0 e L thed
e e R B R Sl 0 |
yl]sutaplctry] jpgeridsic- lofarbeytatt;a | to a patient in need

her eof . Conbi nati on Therapy A conpound_of the :
2-@%@%[%(4@96 h@s%lﬂ%anﬁfheﬂzog%%cﬁéwlﬂ%él?aélw&lb@ezamlde;
-(89&5BL5- Ihoirg-usat Ui
2 and/ soéthgi?yéggt@sﬁz@crﬁ&ggl%ge %;ﬁ gﬁ@?%’&% ?P?ﬁgﬁé(gst,}ﬁaml 2
yl]¢dnbemefl foevtansder gy expendi ture, gl ycol ysis,

L uc nesi.s, . glucogenol ysis, lipolysjs -

> S R} i LB BTG Mokl S pgmoy eencamice
2-(@GO SN[ [B2)3 - (U BB bx yitel/| 8hind iyl BibMty BB Gy 18 @dth Aol -2-

mechani sns, appetite/ notivation, food i ntake, or G|
yllersbamey jpenmngideipound of the invention may be conbined
e B
2-chbbli3@-lNl-F[B%is@?nopfihé@lﬁﬂld})ﬂ}-dQewﬁna@thiad&(lsiiygbzﬁﬁ@fﬁbﬁﬁbenzamide;

di abet es, sl eep apnea, asthnma, heart disorders

2-chlomeMNole ledispprapylaraiap b2awihyipiopan-vadeioay) brnzelidbiazol-2-
kg% LyvBb&BhLS: és, cancer, joint disorders, and
yiewbyigy Bhi2e

I'Sorders. For exanple, a conpound of the
2-chloes-Srithyil iN-€6H 3 -0hniethy [ liperasied -y lpropytiil foatyl Yoenaof dthiazol -2-
anot her therapeutic agent that | owers blood pressure
yk@@ﬁ@ﬁ&ﬁb%@%m~ ses 20 the ratio of LDL:HDL or an agent
: r :
e R e o N Y Iy BB iz 21
ylcetbamoubokszafidehe i nventi on nmay al so be conbined with

t i,C. LS. d { t | ti | at
S THPRr S grSpapPed i e iR S B e g -
ﬂﬂQ@LQ%@gﬂ@hgggﬁkggmgaaer t herapies for the 25treatnment

of obesity and its associated conplications, the

2-chisredol(bsulbymeylohd-banepthigend-29y iaghsarcyé]bemayde;i ncl ude
i i ugs r tformn i i,
AR ST Lo T BB
2-chlonede[[ar(2-hgdrtxgletly isnlifangy pn i tadnzgthlagols Byl egbhab ditknzamide;
and alﬁha-glucosidase i nhi bitors) and_sul fonyl ureas

2-chigro-kH A isnetiyylsutamayi ok 3-bgniabineq 2ny ldra g blbengeyide;

ol azkde. ral izl aui doney. £ . -
T i e e LS O
2-yoeartipmicybdezangdié;bonur i de, gl i soxepi d, gl ybut hi azol e,

erhmpbl PR TS e ham iRt b S Be " Pr of er abi y
ylcﬁlrl‘)@m%wcﬁl‘gag%fllo&}?g?eéﬂyﬁe%lef;a%@lr-J.:zﬁiﬁo ja@ | bencl am de

(gl yburi 2009/ 047558PCT/ GB2008/ 050920 52
(S)p2-efleroad 3+ (ditnethyldnfioaply trokdini Isy N -fte e thylleul fany D emtopdlthiazol -

spect t he .invention, the conpound of formula I, or
2W§”5%%?ﬁ§%8ﬁ?ﬁ&$%|y acceptabl e salt thereof may be
2-cﬁw%J3L(at(@fneahylmna@;ggmdihqnylm@-@léﬁm&lmglgbéﬁzb[tgthiazol-z-

S%Ent for exanple pioglitazone or rosiglitazone. PPAR
ylepbamozbbaigamiieht s 5 i ncl ude but are not linited to a

a | r . It i, cal

2R s a3t BB SN B PR IR R TS 2,
yhpiopdisul@snyl berzpd |thiSel-Labt @biRARRhaeidgnd/ or gamma

agoni sts, pharnaceutically acceptable salts, solvates,

sol vates of such salts or prodrugs thereof are well

known in the art. In addition the conbination of the

i nvention may be used in conjunction with a

10sul fonyl urea. The present invention also includes a

conmpound of the present invention in conbination with

o o o o o o o g — o o e
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20 present invention also includes a conpound of the
present invention in conbination with a bile acid
W R00d0#7558 esi n. The present invention alBOI/GB2008/050920
i ncl udes a conpound of the present invention in
conmbi nation with a bile aci djsequestering agent, for
exanpl e col estipol or chol estyram ne or chol estagel .
25According to an additional further aspect of the
[ [ Y} -
2 A T i BogRp R S PRy Py R Pheh il hiacol 2
ylcefbbheoyl)vezambignt of a corrpound of the formula I, or a

rmaceutically acceptabl e sal reof i 0 ly
2- OBE@ PHen i Yﬁanamamrrﬁﬁée- gl éﬁ(é/ tlé%ygﬁamqg@fﬁtla%ﬂl-%
yk%%ﬁ&bﬁgbmﬁh&ﬂmthe si mul t aneous, sequentlal or separate
adm ni stration one or nore of the foll ow ng agents

2-choredN-6d( - (demethg pap TR 1 (d Ipodredsudiony ) estzeld | thraanls2 -gtcarbamoyl)-
otein bitar; a chol esterol absorption

3{gﬁﬂ§@%ﬁiéﬂpﬁﬁ.ﬁﬁ*m%n1crosonal transfer grotein)

2,4AL B BItQL(65(3- (W 2BARIOA 2RO B P /o PR BSOS d ftd a b 1-2-

nicotinic acid derivative, including slow release and
yleaibatyioniatS-dhl-priogelct- El)b%lszamdteost er ol conpound ;

2-c8f09(? Hctgetho arl - t— 3- 9 ag[H i er 11, 5 Iy ?@%ﬁul%lﬁl%@é{u jnﬂhfazol 2-

anot her-ant - y co X

yk@@ﬁﬂbﬁbﬂl@@{p@ﬁhﬂSﬁﬁ@bm@g@ﬁ@plon ephedri ne,
oxi ne; an_ant pertensi ve conpound for exanple an

tertalﬂgylcﬂ Eheil ﬁr%%rfﬁrémt HgulEemivengohdt)iazohtir bi t or, an

G R I LA A
2chmn@ﬁqﬁgnﬁhﬁpqehent4akﬂyxmq&ﬂmmmwhﬂﬁmyBUﬂanBﬂ@u&oLz-

blocke{ an a renerglc stimul ant, cal ci um channe
ykaﬁ%&%&>be =1 bl ocker, a saluretic a diuretic or a

2-HRRQH- t@tzoltlet@lﬂ%ﬁ FARERY Q1) aagpprsﬁltfoﬁylmﬁzo?%zol 2-

agoni s ani n coricentrating horno
ylcambduogh) - mofbalindicanouidet i n- 4 recept or agonlst an NPY

2 REEN G B P T U P papbergomior>

ykgﬁﬁﬁM plyeeipbliaédehbdmiasf er ase- 2 i nhibitor; 20a
ﬁbg oi nosi ti de- dependent pr ot ei n ki nase
2-chipaierdodB

deimeshylpwiedpyrshin 2of) Nt(ét(e‘@th}tl@é@pﬂ&b@w[dﬂthlazol 2-
ycwﬁﬁbéﬁxg;mdgm RXR, GR, ERRa, r3, PPARa, r3, 7 and
3,

a rmohoami ne transm ssi on-nodul ating agent,

tertﬁl@ftylesc@mailer@@@t@&hyl@@lf@gﬂ)b&m@]tmmtzake i nhi bitor
a noradrenaline reuptake inhibitor (NARI), a

yICﬁr@a@eVléﬁrétamﬁ@ Dfisngr oRiobing: -BugtteRElaisni bi t or ( SNRI) ,

B RSCALAR AASPALA08 DGy YR
ybspﬁenﬂmmdserotonerglc anti depressant (NaSSA); an
TS T N R R
ylcarbamoyl)benzamide;
2-chloro-5-(6-(dimethylamino)pyridin-2-yl)-N-(6-(methylsulfonyl)benzo[ d]thiazol-2-
ylcarbamoyl)benzamide;

tert-butyl 3-(4-chloro-3-(6-(methylsulfonyl)benzo[d]thiazol-2-
ylcarbamoylcarbamoyl)phenoxy)azetidine-1-carboxylate;
5-(azetidin-3-yloxy)-2-chloro-N-(6-(methylsulfonyl)benzo[d]thiazol-2-

ylcarbamoyl)benzamide;
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30a leptin/leptin receptor nodul ator; a
ghrelin/ghrelin receptor nodulator; a DPP-1V inhibitor

WO a009x#apl e Saxagliptin, Sitagliptin, VildaglP@gr/GB2@s/050920
Al ogliptin; WD 2009/ 047558PCT/ GB2008/ 050920 54 an
SG.T-2 inhibitor for exanpl gybapagliflozin; a GK
activator; or a pharmaceutically acceptable salt,
sol vate, solvate of such a salt or a prodrug thereof,

e Y B L A e R
(1Fapymmnl- 1-pl)beedmafe; such t herapeutic treatnent. ’
e A RS
ylcéx?bf%@%?ﬁ%tmB%ﬁﬁﬁhéﬂeﬁgarﬁﬂa@ adm ni stration of an

nt of a compound of the fornula I, or a

2-cploao-frentieuyt- & alcthoxad-€p1 hbiedlyélaptrldlmérﬁsﬂfongbbq:ran fd]Jthyazol-2-
) t%get hlsg with a pharmaceutically acceptable diluent or
ylegropmogPbengamifles he si nul t aneous, " i osequential or
2- cﬁ%@@-ﬁﬁttl En@ MR- @Iyu@(g,)m‘ (&?ﬁé’th%;l@ﬂf&@r'l)@éﬁz%[d}ﬂﬁ&z%l -2-

(VLCD) or lowcalorie diets herefore in
ylcapamaphdngaaidet eat ure of the invention, there is

r..the tr n A

2 42@@401?%&-45-(?%&?%81 ?rlcélrr]lsf ?/lsul?g ﬁ ﬁzrﬂ% az(ﬁ -2- carFQmoylfS-
mosp]@hnaﬁenmﬁ;deg n need of such treatment which corrprl ses

adm nistering to said aninmal an 15effective anou

2. A dighdpooNr §-(bmetley pipeedip-4- &lrsuléortyth)@f:ﬁ@&@khla@wmlcarbamoyl) -5-(1H-

AcGeRL ?:5)4 afiflct thereof in sinultaneous, sequential or
pyseparg e ni stration with an effective amount of a

2- chbmneunethlepNn(ﬁ{(menemhylpipendmh%ylsu]lﬁag&)sbenz:d[dpmmanydsarbamoyl)-

in this conbination section, or a

gﬁ Cri b

S-(DHAPROE tyl)@ﬁﬁa?“g%cept able salt, solvate, solvate of

> UL RELNAL. (R R RIS Pl 2R NGL 2 feurbam
5- (bHaTrymzoétlltyl)bahzawdgom tion which conprises a conpound

ey b B e fpBURAY T o bria-e TSR A S Bbuat

thifbol-6 3 IRVWAGIpiPesERE-DRArHRylal; S conbi nation section or
a pharmaceutical |y accept abI e salt, solvate, solvate

2- Cbkore-édhetbogaNt(6dp1mrléﬁb‘&j-y1§glfpméﬁemo[d]thlaefsls?oyzlp@zﬂoamnyl) -5-(1H-
eutl cally acceptable diluent or carrier.

pyrg‘%(% all)]% 0’ a further aspect of the present

2- chla)vemmetho;t}heln(e (i1smérhlyipeidined kisulfoyTiehsd[d@hiazol-2-

nmpound of formula |, or a pharnmaceutically
cha@é@ﬁt’]étﬂ @}%ﬁi’rﬁz‘tltﬂe}’léléﬂmmﬁ% a conpound from one of
t
2l e SIS SRR OSBRI

ylsslﬂbrtyl)bsmio{di]ttlaazoédl-ydearbaméylihmbarmds;aI t or a prodrug

. 3QAccar dj t f th h
2- CE G e fe o e SN RSt gsﬁffw@d@w?%?ng
ylcy@aglg?%%g RRPCT/ GB2008/ 050920 55 a) a compound of
fornu or a pharnmaceutically acceptable salt

2- Chh)eméesc;propoxa-}m(ﬁit -mathtlpigosdiget-flouliony )b zopd |doagebdnd
from o the cl asses of compounds descri bed

ylcfu}]?a{nﬂ?' @?%PW&%‘? 'o]ﬁ%;&,]ee@tz"f‘%’r?eor a pharmaceutical |y

2-@E68M-@digncBR /1 AminS Ol-ipb@dyl F RN 8@ s B1-8 3SR kotBlazél-2-

prodrug Sthereof; in a second unit dosage form and
yDeaybaremt Bieneamidesanis for containing said first and

2- éﬁl%?(p-? -(9 ?l%ﬁ%gylgﬁléﬁxglo]b%t\?w gﬁ(; %ﬁﬁ%lsﬂl?foﬁ%l: fé% EDhI?Zd)thlaZOI 2-

yl)&farbarﬁ@ﬁpfenﬁanmge a) a conpound of formula I, or a
pharmaceutically acceptable salt thereof, toget her
with a iopharmaceutically acceptable diluent or
carrier, in a first unit dosage form b) a conpound
fromone of the other classes of conpounds descri bed
in this conbination section or a pharmaceutically
accept abI e salt sol vat e, sol vate of such a salt or a

o o o S I Y
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c) container neans for containing said first and
second dosage forns. 15According to another feature of
w0 b@ojosiseht i on there is provided the use of a POHEBNE/050920
of the formula I, or a pharnaceutically acceptable
salt thereof, and one of thesother conpounds descri bed
in this conbination section, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a
Hpyf acture of a medi canent
Orz%@a uggeutngatif%ce%%&tetrsgeig%rren;f of obesity and its
as shrimtted ageoptht padseransvdntioa paidea arsobipoodeet | @nddnadm one of
h as man. It will be understood that there

thefpllo rrea.oesarlr 9%%?{&5%% Qi Pﬁﬁrﬂ folhawvige comeeyidy and

1§ _Re : .
T
ylcaldohmoylab@damwedl viding weight in ki I ogr ans by hei ght

2 B e P T S Db o oy .
(pygl@ﬁgglungigbé}{zaﬁlli& present inventi on are G owm h Hor none
Secr et agé%gRecept or (GHS-R) nodul ators. The activity

2-(glorptPe-( orethy lwperena- i-yhempy low faga b baaetinazol-dtydeprbamoyl)-5-
he fol |l owi ng assay. Chrelin receptor
mogp Sﬁgg nlplglgbnl st Cal ci um nobi li sati on/ Fl ux Assay
2- C(rﬁbxbl?ﬁ?as -BRthiMEKH 28387002 L B NegepBa@shafly Ip e faHS
recept ar Sln house) were plated in black 384

yDpropylsrlfans )hén%srtfa%% Mlﬁnbw@d}be%%mléﬁn (Greiner) and

2 ek R T AR DR R BTGRP TR flacel>

ylcald»amayl)bmgaﬁﬂdaeCOZ 56 Growth nedl a was aspirated and

SECRETN et N SRS e e

moHﬁP’ﬁﬁ'ob&lz%lébBSA (fatty acid free), 2.5mM Probenecid
Sigma) wth cal cium3 (Ml ecul ar Devices) and

2- leQIO-ﬁﬁAM}(HW[&-[Be)@anéthykp[peﬂ_azhemfyl)pmpy@ulfonyidhmwtbiazolQ-
5% CO2. 5Cell plates were then transferred

I tal Pfﬁq

Y]‘fa(g THRY Wl‘il%t ra (Mol ecul ar Devices). Conpound

2-cAred HLAMNE-Ns-€3-Lh diyhipetR)ih day1§prapy13ul fdnyBBerd Ao Bthiazol-2-
concentration i nGLﬁDPB cgnt ai nrairlrgp Of)}é)ZM H@ES [)HﬂOl%

ylegSampyhbangamided free), 2.5mM Probenecid and 1.5% DVBO.

B R B UL R L e

ylc@ﬁbaﬁ%@l)@ﬂoﬁﬂﬁhﬂ(ﬁbemﬁzﬁﬁlﬂef:tIVE‘| y for 5 m nut es in 1-
i osecond intervals. ring this tine agoni st

2- cm@%&r@é&o -N-f6- @nylethvm@rrd@téryé@éfopﬂ)wéorélﬂféeﬁe@ -ytcarbamoyl)-5-
A at 4 tinmes concentrated ghrelin

(IPF&%E XD%;Z sol ution in DPBS containing 0.02M HEPES,

2- cﬁlo@d%t%ﬁo;(}f Ait(oy( 1 anettly pipeein-2y boibidy fvere djthiawe 2o

added. . Fl uores ce enissions were neasured for
YIcRhaRRED- SR BOHE gy 0. Dur ing this tine the

or @Bﬁeﬁlﬂl%&ﬁtcalﬁf ieeh@vefaicarRENds on ghrelin-stinul ated
calcium flux were recorded and 1l5expressed as %

Mithédshifipreparatioghr el i n response (I C80) Si gnoi dal

cur es WeredfjJé t ed b % gf ﬁ soft i) and
‘K?B}PSEE d Sr“?ﬁeﬂ salgierse n‘m X RePEGYRf Sy a1y process

kn&izﬁ M@p@hcdﬂl@toctﬁé@%ﬁﬁﬁoﬁ epbidhabspoelsRkaiaedlIandated

expressed as % maxi mal ghrelin response (100 nM.
corapeymgs dBYncEianalessouns meayt ba preigetsyl aty depratevted ugingsapventional
meg'\%ﬁ% RS erxgsg el;%?ﬁrlo\ef%lttllﬂg%r(\)/\g)g %ﬁ{ﬁoung1 %Q]il s ar%&{gf cﬁil protecting
groapd (a¥ ardllcyrs nfang bf Rirmatisreaeipdvehtusl ddprdt€Eg),isoe T W aGgaene and

of about 0.001 iuMto about 10iuMin the FLIPR assays.

In a preferred range, the conpounds inhibit the

activation of ghrelin receptor with 1C50s in a range

of about 0.00liuMto about 1.01u.M In a nore

preferred range, the conpounds inhibit the activation

of ghrelin receptor wi th 1C50 in a range of about

AN\ I\ A A A A a I ~ A A
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101000rpm for 5 m nutes and resuspended in stinulation

buffer (as above) containing 0.02% fatty acid free BSA
W@roogogsasi ty of 1.43E6cells/m. Cell suspensiPCI/GB2008/050920

(141ul) added to the conpound plate and incubated for

2 hours at 37C in 5% CO2/ 95%yair. Followi ng lysis of

cells using IP1-2 (61ul) and anti-IP1 (61ul) crypate

provided with the kit for 1 hour at room tenperature,

CH\/P‘W §3§?§t§ct}fﬁ§%{6§gﬁﬁr(ﬁga%1g ggﬂﬁlﬁf@go En%[ér&l A@d]u&f’ GOk Wiley &

Soef NeotYark, t9td. corrpound was expressed as % naxi mal
. Bohoys T o oo BT eSS % e
feaflBL BF Mk nl%%ntla_lb qh‘h@ Siél:&%hr%qg) A RReerRYp LS ihB %\Ieﬁﬁon there is

conpounds of Exanples in this assay are shown i n
provscbtl@ proceSofnp (olmp:tspmcm dmnwuedi of torimelaght agoni st s
C i f B n |fn I <51u and 20l.P- One <20% ef fect and the

oIS o e TEds il @rﬁpamﬁlghy@wso Table 1 58 8

a) BaQifi! %&n@@tﬁ@@o@@orﬁﬁl : 2474 . 10 0.0273 0.01892
44,08 1170, 3475 0. 005271 38.08 12 0.1786 . 13 0.1623

0. 05547 52. 47 R' 0
H
(R"); :
R
(1)
in which R', R*, R* and m are as previously defined with an amine of formula (III)
0O
o
N R
M 0
HN" S

()
in which R? is as previously defined in the presence of oxalyl chloride, optionally in the
presence of an inert solvent, for example THF, optionally in the presence of a base, for
example DIPEA, optionally in the presence of a Lewis acid, for example
trimethylaluminium, at a temperature in the range of 80 — 150 °C to give a compound of
formula (I); or

b) reacting a compound of formula (I'V):

wn=_0

>:

Br V)
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14 0.3213 0.1656 47.6 15 1.0754 . 16 0.1 0.06444

34.14 17 0.0804 0.006032 42.07 18 0.2524 0.05362 47.05
wa 20020058 . 20 0.1839 . 21 1.6775 0.2206 16.BGI/&B2008/050920

0. 1842

35

in which R, R>, R* and m are as previously defined with an amine, optionally in the
presence of an inert solvent, for example MeCN, at a temperature in the range between
ambient temperature and the boiling point of the solvent to give a compound of formula (I);
or

¢) reacting a compound of formula (V):

RR 0 0o N
|
(R4)MEASQ
I

Br

wn=C0C

o=

V)

in which R', R, R* and m are as previously defined with an amine, optionally in the
presence of an inert solvent, for example MeCN, at a temperature in the range of 80 —
150°C to give a compound of formula (I); or

d) reacting a carbamate of formula (VI):

i
F N ﬁ_R3
0 N S
H
(VD

in which R? is as previously defined with a benzamide of formula (IT), optionally in the
presence of an inert solvent, for example THF, in the presence of a base, for example
potassium tert-butoxide, at a temperature in the range between ambient temperature and
150°C to give a compound of formula (I); or

¢) reacting a compound of formula (VII):



23 0.0827 0.01028 44.69 24 0.0253 0.006435 53.97 25
0.1892 0.01377 34.72 26 0.4281 0.6226 26.09 27 0.1146

WO2028065816. 72 28 0. 043 0. 03366 44.58 29 0. 060BCT/GB3®8/050920
0. 2514 0.03924 23. 83

36
0
I
N S
BIRARI
HN" S I
(VI

with a benzamide of formula (II) in the presence of oxalyl chloride and then an amine,
optionally in the presence of an inert solvent, for example THF, at a temperature in the
range of 50 — 150°C to give a compound of formula (I); or

5 f) reacting a compound of formula (VIII):
RN o o I@7
LA

H H

RZ

O=n=0

.

R :

(VIII)
in which R, R*, R* and m are as previously defined with an amine, optionally in the
presence of an inert solvent, for example THF, at a temperature in the range between
ambient temperature and 150 °C to give a compound of formula (I); or

10 g)reacting a compound of formula (IX):

Z
O=n=0

A\

X)
with a benzamide of formula (II) in the presence of oxalyl chloride and then an amine,
optionally in the presence of an inert solvent, for example THF, at a temperature in the
range of 80— 150 °C to give a compound of formula (I); or

15 h) reacting a compound of formula (X):



31 0.0546 . 32 0.4004 0.309 27.97 33 0.0885 0.02494
41.54 34 0.0993 0.01113 46.72 35 0.0715 0.01045 56. 07

W@ 2009/0868% 0. 009549 34. 32 37 0.2343 0. 0611 24.P21/682®8/050920
0.1792 0.01473 40.05 39

37

m—\

O

o
O=wn=0
A

ot

4 N7 S
(R )m) H H
R
X)
in which R', R*, R and m are as previously defined with an amine of formula (XI)
HN/Rx
Y
(XI)

in which R* and R are as previously defined optionally in the presence of an inert solvent,
5 for example THF, at a temperature in the range of 80 — 150 °C to give a compound of

formula (I) T in which R® represents a group —(CH,),-NR*R?, and R, R?, R*, m, R* and

R” are as previously defined; or

1) reacting a compound of formula (X) with an alcohol or an alkoxide salt thereof,

optionally in the presence of an inert solvent, for example THF, in the presence of a base
10 when the alcohol is used, for example sodium hydride, at a temperature in the range

between 0 °C and the boiling point of the solvent to give a compound of formula (I); or

j) reacting a compound of formula (X) with a base (or a hydrolysing agent), for example

Triton B, optionally in the presence of an inert solvent, for example THF, at a temperature

in the range between ambient temperature and 150 °C to give a compound of formula (I);
15 or

k) reacting a compound of formula (XII):

wn=_0

Br 0 O

O=

N
Py
N S
(R H H

(XIl)
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0.1792 . 40 1.8222 . 41 0.5349 0.09577 18.15 42
0.1768 . 43 0.0517 0.04216 45.96 44 0.0182 0. 005726

WA 200084758 0. 0214 25 0. 9458 46 0.012 8. 244 0.5 EJT/0BR®$650920
25

38

in which R%, R?, R* and m are as previously defined with copper(I) iodide, and a ligand,
for example N,N'-dimethylethylenediamine, optionally in the presence of an additive, for
example sodium iodide, optionally in the presence of an inert solvent, for example dioxane,
at a temperature in the range of 80 — 150 °C to give a compound of formula (I).

In process (a), a nucleophile of formula (II) can be reacted with an appropriate
electrophile such as oxalyl chloride and then with an appropriate amine of formula (III). The
reaction is generally carried out in an appropriate organic solvent such as THF, at an
appropriate temperature, generally between 80 °C and 150 °C, optionally in a microwave
reactor. The reaction is normally continued until LCMS analysis indicates that reaction is
complete. Typical reaction times are between 2 and 30 minutes. In one embodiment, the
solvent is THF and the reaction temperature is 120 °C.

Compounds of formula (IT) may be commercially available or may be prepared by
reaction of a benzoic acid with an appropriate electrophile such as isopropyl chloroformate
and then an appropriate nucleophile such as ammonia. Benzoic acids may be commercially
available or may be prepared by reaction of a benzoate with an appropriate nucleophile
such as potassium hydroxide. Benzoates may be commercially available or may be
prepared by reaction of an aryl or hetaryl halide with an approriate coupling partner such
as a boronic acid, boronate, stannane, alkene or terminal alkyne. Aryl or hetaryl halides
may be commercially available or may be prepared using methods that are well-known in
the literature. Typical processes that may be used to prepare compounds of formula (IT) are

illustrated in the following scheme:



0 48 0.0013 25 0.3196 49 0.0129 25 0 50 0.001 25 0 51
0.0142 0.01601 1 52 0.0037 25 0 53 0.01 25 0 54 0.0101

wQ@20000052¢3 55 0.0231 0. 005697 48. 89 56 PCT/GB2008/050920
39
1 0
o
' z Pd(OAc)z, Cul, K,CO,, PPh,
THF, A e
S |

KOH, MeOH, A

1 o)
OH
)\ ch1 DIPEA, THF; then
NH, in dioxane = N
“~ |

Compounds of formula (IT) may also be prepared by reaction of an aryl fluoride

with an appropriate nucleophile such as pyrazole. A typical process that may be used to

prepare compounds of formula (II) is illustrated in the following scheme:
1 O i 1 O
é)A\NHz war, L7 é/sz
DMF, A
F N,
DN

Compounds of formula (I1) may also be prepared by reaction of an aryl boronic

acid with an appropriate nucleophile such as imidazole. A typical process that may be used

to prepare compounds of formula (II) is illustrated in the following scheme:

10 1 Q
NANH
H, Cul, \=/ H,
MeOH, A

B(OH), N
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Compounds of formula (IT) may also be prepared by reaction of a nucleophile such
as a phenol with an appropriate electrophile such as an alkyl bromide. Phenol-benzamides
may be prepared by reaction of a benzoate with a nucleophile such as ammonia. Benzoates
may be commercially available or may be prepared using methods that are well-known in
the literature. Typical processes that may be used to prepare compounds of formula (II) are

illustrated in the following scheme:

1 O 1 0O
OH

OH

Br

K,CO,, G ,DMF, A

T

Compounds of formula (II) may also be prepared by hydrogenation of an
appropriate alkene such as cyclopentene. A typical process that may be used to prepare

compounds of formula (II) is illustrated in the following scheme:

1 i 1
O H, 10% Pt/C, H, H,
EtOAc

Benzoates may also be prepared by reaction of a nucleophile such as an aryl

hydrazine with an appropriate electrophile such as acetylacetaldehyde dimethyl acetal.
Aryl hydrazines may be commercially available or may be prepared using methods that are
well-known in the literature. A typical process that may be used to prepare benzoates is

illustrated in the following scheme:
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Benzoic acids may also be prepared by reaction of a nucleophile such as an aniline
with an appropriate electrophile such as dimethoxy tetrahydrofuran. Anilines may be
commercially available or may be prepared using methods that are well-known in the

5 literature. A typical process that may be used to prepare benzoic acids is illustrated in the

following scheme:

Br 0O o Br 0O

MeO OMe
on s on

AcOH, A
NH N

2
W
Compounds of formula (IIT) may be commercially available or may be prepared by
oxidation of the corresponding sulfides with an appropriate oxidant such as mCPBA. The
10 sulfides may be prepared by S-alkylation of a thiol with an appropriate electrophile such as
a sulfonate. Thiols may be commercially available or may be prepared using methods that
are well-known in the literature. Typical processes that may be used to prepare compounds

of formula (III) are illustrated in the following scheme:
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In process (b), an electrophile of formula (IV) can be reacted with an amine. The
reaction is generally carried out in an appropriate organic solvent such as MeCN, and at an
appropriate temperature, generally between ambient temperature and the boiling point of

5 the solvent. The reaction is normally continued until LCMS analysis indicates that reaction
is complete. Typical reaction times are between 2 and 30 minutes. In one embodiment, the
solvent is MeCN and the reaction temperature is ambient temperature.

Compounds of formula (IV) may be prepared by the method of process (a) by
reaction of a nucleophile such as a benzamide with an appropriate electrophile such as oxalyl

10 chloride to generate an acyl isocyanate, then reaction with a nucleophile such as an amine.
The bromo-benzamide may be prepared by reaction of the tolyl-benzamide with a
brominating reagent such as NBS. Typical processes that may be used to prepare

compounds of formula (IV) are illustrated in the following scheme:
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Amines may be commercially available or may be prepared using methods that are
well-known in the literature.

In process (¢), an electrophile of formula (V) can be reacted with an amine. The
reaction is generally carried out in an appropriate organic solvent such as MeCN, and at an
appropriate temperature, generally between 80 °C and 150 °C, optionally in a microwave
reactor. The reaction is normally continued until LCMS analysis indicates that reaction is
complete. Typical reaction times are between 2 and 30 minutes. In one embodiment, the
solvent is MeCN and the reaction temperature is ambient temperature.

Compounds of formula (V) may be prepared by the method of process (a) by
reaction of a nucleophile such as a benzamide with an appropriate electrophile such as oxalyl
chloride to generate an acyl isocyanate, then reaction with a nucleophile such as an amine.
The bromo-benzamide may be prepared by O-alkylation of the phenol-benzamide with an
appropriate electrophile such as an alkoxyphosphonium salt. Phenol-benzamides may be
prepared by reaction of a benzoate with a nucleophile such as ammonia. Typical processes
that may be used to prepare compounds of formula (V) are illustrated in the following

scheme:
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In process (d) a carbamate of formula (V1) can be reacted with a nucleophile of

0]

formula (I1). The reaction is generally carried out in an appropriate organic solvent such as
THF, and in the presence of an appropriate base, such as potassium tert-butoxide, at an
5 appropriate temperature, generally between ambient temperature and 150 °C, optionally in

a microwave reactor. The reaction is normally continued until LCMS analysis indicates
that reaction is complete. Typical reaction times are between 5 minutes and 24 hours. In
one embodiment, the solvent is THF, the base is potassium terz-butoxide and the reaction
temperature is 65 °C.

10 Compounds of formula (VI) may be prepared by reaction of an amine with an
appropriate electrophile such as a chloroformate. A typical process that may be used to

prepare compounds of formula (V1) is illustrated in the following scheme:

O F 0
0 g LT
o A

—n=0

HN™ S DCM

In process (e) a nucleophile of formula (II) can be reacted with an appropriate
15 electrophile such as oxalyl chloride to generate an acyl isocyanate. The acyl isocyanate is
reacted with an amine of formula (VII) and then another amine. The reaction is generally

carried out in an appropriate organic solvent such as THF, at an appropriate temperature,
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generally between 50 °C and 150 °C. The reaction is normally continued until LCMS
analysis indicates that reaction is complete. Typical reaction times are between 2 minutes
and 5 hours. In one embodiment, the solvent is THF and the reaction temperature is 120
°C.

A compound of formula (VII) may be prepared by iodination of the corresponding
chloride with an appropriate iodine nucleophile such as sodium iodide. The chloride may
be prepared by oxidation of the corresponding sulphide with an appropriate oxidant such as
mCPBA. The sulphide may be prepared by S-alkylation of a commercially available thiol
with an appropriate electrophile such as an alkyl iodide. Typical processes that may be

used to prepare a compound of formula (VII) are illustrated in the following scheme:
N, K.CO, 17 >"a N,
JesTaE Jess
HS g MeCN, A Cl/\/\S S

mCPBA, DCM

N,
Nal
/©: \>_NH2 I\\BiNHz
I/\/\ S Acetone, A NN S
N Cl DA
N
O O O o0

In process (f) a compound of formula (VIII) can be reacted with an amine. The
reaction is generally carried out in an appropriate organic solvent such as THF, at an
appropriate temperature, generally between ambient temperature and 150 °C, optionally in
a microwave reactor. The reaction is normally continued until LCMS analysis indicates
that reaction is complete. Typical reaction times are between 2 minutes and 20 hours. In
one embodiment, the solvent is THF and the reaction temperature is 120 °C.

Compounds of formula (VIII) may be prepared by the method of process (a) by reaction of
a nucleophile of formula (I1) with an appropriate electrophile such as oxalyl chloride to
generate an acyl isocyanate, then reaction with a nucleophile such as an amine of formula
(VID). A typical process used to prepare compounds of formula (VIII) is illustrated in the

following scheme:
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Oxalyl Chloride, THF, A;
H then:

2
L0
NH,
@ THF, A

In process (g) a nucleophile of formula (II) can be reacted with an appropriate

S

electrophile such as oxalyl chloride to generate an acyl isocyanate. The acyl isocyanate is
reacted with an amine of formula (IX) and then another amine. The reaction is generally
carried out in an appropriate organic solvent such as THF, at an appropriate temperature,
generally between 80 °C and 150 °C, optionally in a microwave reactor. The reaction is
normally continued until LCMS analysis indicates that reaction is complete. Typical
reaction times are between 2 and 30 minutes. In one embodiment, the solvent is THF and
the reaction temperature is 120 °C.

A compound of formula (IX) may be prepared using methods that are well-known
in the literature (W02002057370).

In process (h) a compound of formula (X) can be reacted with an appropriate
nucleophile such as an amine. The reaction is generally carried out in an appropriate
organic solvent such as THF, at an appropriate temperature, generally between 80 °C and
150 °C, optionally in a microwave reactor. The reaction is normally continued until LCMS
analysis indicates that reaction is complete. Typical reaction times are between 2 and 30
minutes. In one embodiment, the solvent is THF and the reaction temperature is 120 °C.
Compounds of formula (X) may be prepared by the method of process (a) by reaction of a
nucleophile of formula (IT) with an appropriate electrophile such as oxalyl chloride to
generate an acyl isocyanate, then reaction with a nucleophile such as an amine of formula
(IX). A typical process used to prepare compounds of formula (X) is illustrated in the

following scheme:
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Oxalyl Chloride, THF, A;
H then:

\>—NH

THF, A

In process (i) an electrophile of formula (X) can be reacted with an alcohol or an
alkoxide salt thereof, optionally in the presence of a base. The reaction is generally carried
out in an appropriate organic solvent such as THF, at an appropriate temperature, generally
between 0 °C and the boiling point of the solvent. Bases that may be used include inorganic
bases such as sodium hydride. The reaction is normally continued until LCMS analysis
indicates that reaction is complete. Typical reaction times are between 30 minutes and 24
hours. In one embodiment, the solvent is THF, the reaction temperature is 20 °C, and sodium
hydride is used as the base.

Alcohols or alkoxide salts thereof are either commercially available or may be
prepared using methods that are well-known in the literature.

In process (j) an electrophile of formula (X) can be reacted with a base (or a
hydrolysing agent). The reaction is generally carried out in an appropriate organic solvent
such as THF and at an appropriate temperature, generally between ambient temperature and
150 °C. The reaction is normally continued until LCMS analysis indicates that reaction is
complete. Typical reaction times are between 2 and 20 hours. In one embodiment, the base
(or hydrolysing agent) is Triton B, the solvent is THF and the reaction temperature is
ambient temperature.

Bases (or a hydrolysing agents) are either commercially available or may be
prepared using methods that are well-known in the literature.

In process (k) a compound of formula (XII) can be reacted with copper(I) iodide
and a ligand, optionally in the presence of an additive. The reaction is generally carried out
in an appropriate organic solvent such as dioxane and at an appropriate temperature, generally
between 80 and 150 °C. The reaction is normally continued until LCMS analysis indicates
that reaction is complete. Typical reaction times are between 2 and 24 hours. In one
embodiment, the ligand is N,N'-dimethylethylenediamine, the additive is sodium iodide,

the solvent is dioxane and the reaction temperature is 100 °C.
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Compounds of formula (XI) are commercially available or may be prepared by
methods known to those skilled in the art.

Compounds of formula (XII) may be prepared by the method of process (g) by
reaction of a nucleophile of formula (II) with an appropriate electrophile such as oxalyl
chloride to generate an acyl isocyanate. The acyl isocyanate is reacted with an amine of
formula (IX)) and then another amine. A typical process used to prepare compounds of

formula (XII) is illustrated in the following scheme:

T 0 Br o N ﬁ
Oxalyl Chloride, THF, A; )kN /L 0
S

H, then:
- H H

o
N 735, s N
@ THF, A; @

then:

NH
>7 * THF, A

It will be appreciated by those skilled in the art that the above reactions may be

performed in a different sequence if so desired and that certain reagents may require that
certain substituents are protected before a particular process is carried out and then
deprotected at a suitable subsequent stage, particularly amine groups. It will also be
appreciated by those skilled in the art that certain compounds of formula I may be prepared
by reacting another compound of formula I by functional group modifications known to
those skilled in the art. For example amines may be acylated to give amides or amides may
be hydrolysed to give amines. Primary and secondary amines may be alkylated to give
secondary and tertiary amines, respectively, for example using reductive alkylation. A
further example is the reduction of alkyne groups to alkanes.

Certain compounds of formulae II, II, IV, V, VI, VII, VIII, X and XII are believed
to be novel and are claimed herein as another aspect of the present invention.

Pharmaceutical preparations

The compounds of the invention will normally be administered via the oral,
parenteral, intravenous, intramuscular, subcutaneous or in other injectable ways, buccal,
rectal, vaginal, transdermal and/or nasal route and/or via inhalation, in the form of

pharmaceutical preparations comprising the active ingredient or a pharmaceutically
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acceptable addition salt, in a pharmaceutically acceptable dosage form. Depending upon
the disorder and patient to be treated and the route of administration, the compositions may
be administered at varying doses.

Suitable daily doses of the compounds of the invention in the therapeutic treatment
of humans are about 0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg body weight.
Oral formulations are preferred particularly tablets or capsules which may be formulated
by methods known to those skilled in the art to provide doses of the active compound in
the range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, 100mg
and 250mg.

According to a further aspect of the invention there is also provided a
pharmaceutical formulation including any of the compounds of the invention, or
pharmaceutically acceptable derivatives thereof, in admixture with pharmaceutically
acceptable adjuvants, diluents and/or carriers.

According to a further aspect there is provided a pharmaceutical formulation
comprising a compound of formula I or pharmaceutically acceptable salt thereof, in
admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers for use in
the treatment of obesity or type 2 diabetes.

Pharmacological properties

The compounds of formula (I) are Ghrelin receptor modulators, including agonists,
antagonists and partial agonists. In another aspect the present invention provides a
compound of formula I as previously defined for use as a medicament, and in particular a
medicament for regulating food intake, body weight or energy homeostasis. In a further
aspect the present invention provides a method of regulating food intake comprising
administering a compound of formula I to a mammal, particularly a human, in need
thereof.

In particular the compounds of formula (I) are useful for the treatment of obesity or
being overweight, for the prevention of weight gain, for the modulation of appetite and/or
satiety, eating disorders, for the treatment of diabetes, for the treatment of metabolic
syndrome, for the treatment of the Prader-Willi syndrome, for the treatment of cachexia
resulting from cancer or congestive heart failure, for the treatment of wasting due to
ageing, AIDS, chronic liver failure or chronic obstructive pulmonary disease (COPD).

Compounds of formula (I) are particularly useful for the treatment of obesity or diabetes,
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particularly type 2 diabetes. In another aspect the present invention provides a compound
of formula I or a pharmaceutically acceptable salt thereof for the treatment of obesity or
type 2 diabetes. In another aspect the present invention provides a compound of formula I
or a pharmaceutically acceptable salt thereof for the treatment obesity or being
overweight, prevention of weight gain, for modulation of appetite and/or satiety, eating
disorders and the treatment of diabetes mellitus.

In addition the compounds of formula (I) may also be useful for the treatment of
inflammatory conditions, cardiac dysfunction, Alzheimer’s disease, post-operative ileus
and gastroparesis.

The term eating disorders includes amongst others binge eating, anorexia, bulimia
and compulsive eating disorders.

The compounds of formula (I) that are Ghrelin receptor antagonists are useful for
the treatment of obesity or being overweight, (e.g., promotion of weight loss and
maintenance of weight loss), for the prevention of weight gain (e.g., medication-induced or
subsequent to cessation of smoking), for modulation of appetite and/or satiety, for treating
eating disorders (e.g. binge eating, bulimia and compulsive eating) and for the treatment of
diabetes mellitus.

In a further aspect the present invention provides the use of a Ghrelin receptor
antagonist of formula I in the preparation of a medicament for the treatment or prophylaxis
of obesity or being overweight, (e.g., promotion of weight loss and maintenance of weight
loss), prevention of weight gain (e.g., medication-induced or subsequent to cessation of
smoking), for modulation of appetite and/or satiety, eating disorders (e.g. binge eating,
anorexia, and compulsive eating) or type 2 diabetes.

In a still further aspect the present invention provides a method of treating obesity
or being overweight, (e.g., promotion of weight loss and maintenance of weight loss),
prevention of weight gain (e.g., medication-induced or subsequent to cessation of
smoking), for modulation of appetite and/or satiety, eating disorders (e.g. binge eating,
bulimia and compulsive eating) comprising administering a pharmacologically effective
amount of a Ghrelin receptor antagonist of formula I to a patient in need thereof.

In a further aspect the present invention provides the use of a Ghrelin receptor
agonist of formula I for the treatment of cachexia resulting from for example: cancer;

congestive heart failure; chronic renal failure; infection or autoimmune disease, for the
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treatment of wasting due to ageing, AIDS, chronic liver failure or chronic obstructive
pulmonary disease (COPD).

In a still further aspect the present invention provides a method of treating cachexia
resulting from cancer or congestive heart failure, for the treatment of wasting due to
ageing, AIDS, chronic liver failure or chronic obstructive pulmonary disease (COPD).
comprising administering a pharmacologically effective amount of a Ghrelin receptor
agonist of formula I to a patient in need thereof.

Combination Therapyv

A compound of the invention may be combined with another therapeutic agent that
is useful in the treatment of obesity and/ or diabetes such as other anti-obesity drugs, that
affect energy expenditure, glycolysis, gluconeogenesis, glucogenolysis, lipolysis,
lipogenesis, fat absorption, fat storage, fat excretion, hunger and/or satiety and/or craving
mechanisms, appetite/motivation, food intake, or G-I motility.

A compound of the invention may be combined with another therapeutic agent that
is useful in the treatment of disorders associated with obesity such as hypertension,
hyperlipidaemias, dyslipidaemias, diabetes, sleep apnea, asthma, heart disorders,
atherosclerosis, macro and micro vascular diseases, liver steatosis, cancer, joint disorders,
and gallbladder disorders. For example, a compound of the present invention may be used
in combination with another therapeutic agent that lowers blood pressure or that decreases
the ratio of LDL:HDL or an agent that causes a decrease in circulating levels of LDL-
cholesterol. In patients with diabetes mellitus the compounds of the invention may also be
combined with therapeutic agents used to treat complications related to micro-
angiopathies.

A compound of the invention may be used alongside other therapies for the
treatment of obesity and its associated complications, the metabolic syndrome and type 2
diabetes. These include biguanide drugs (for example Metformin) , insulin (synthetic
insulin analogues) oral antihyperglycemics (these are divided into prandial glucose
regulators and alpha-glucosidase inhibitors) and sulfonylureas for example: glimepiride,
glibenclamide (glyburide), gliclazide, glipizide, gliquidone, chloropropamide, tolbutamide,
acetohexamide, glycopyramide, carbutamide, glibonuride, glisoxepid, glybuthiazole,
glibuzole, glyhexamide, glymidine, glypinamide, phenbutamide, tolcylamide and

tolazamide. Preferably the sulfonylurea is glimepiride or glibenclamide (glyburide). More
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preferably the sulfonylurea is glimepiride.

In another aspect of the invention, the compound of formula I, or a
pharmaceutically acceptable salt thereof may be administered in association with a PPAR
modulating agent for example pioglitazone or rosiglitazone. PPAR modulating agents
include but are not limited to a PPAR alpha and/or gamma agonist, or pharmaceutically
acceptable salts, solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha
and/or gamma agonists, pharmaceutically acceptable salts, solvates, solvates of such salts
or prodrugs thereof are well known in the art.

In addition the combination of the invention may be used in conjunction with a
sulfonylurea. The present invention also includes a compound of the present invention in
combination with a cholesterol-lowering agent. The cholesterol-lowering agents referred to
in this application include but are not limited to inhibitors of HMG-CoA reductase (3-
hydroxy-3-methylglutaryl coenzyme A reductase). Suitably the HMG-CoA reductase
inhibitor is a statin.

In the present application, the term “cholesterol-lowering agent” also includes
chemical modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and
metabolites, whether active or inactive.

The present invention also includes a compound of the present invention in
combination with an inhibitor of the ileal bile acid transport system (IBAT inhibitor). The
present invention also includes a compound of the present invention in combination with a
bile acid binding resin.

The present invention also includes a compound of the present invention in
combination with a bile acid sequestering agent, for example colestipol or cholestyramine
or cholestagel.

According to an additional further aspect of the present invention there is provided
a combination treatment comprising the administration of an effective amount of a
compound of the formula I, or a pharmaceutically acceptable salt thereof, optionally
together with a pharmaceutically acceptable diluent or carrier, with the simultaneous,
sequential or separate administration one or more of the following agents selected from:

a CETP (cholesteryl ester transfer protein) inhibitor;
a cholesterol absorption antagonist;

a MTP (microsomal transfer protein) inhibitor ;
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a nicotinic acid derivative, including slow release and combination products;

a phytosterol compound ;

probucol;

an anti-coagulant;

an omega-3 fatty acid ;

another anti-obesity compound for example sibutramine, phentermine, orlistat, bupropion,
ephedrine, thyroxine;

an antihypertensive compound for example an angiotensin converting enzyme (ACE)
inhibitor, an angiotensin II receptor antagonist, an adrenergic blocker, an alpha adrenergic
blocker, a beta adrenergic blocker, a mixed alpha/beta adrenergic blocker, an adrenergic
stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diurctic or a
vasodilator;

a CBI1 receptor antagonist /inverse agonist;

a melanin concentrating hormone (MCH) modulator;

a melanocortin-4 receptor agonist;

an NPY receptor modulator;

an orexin receptor modulator;

a diacylglycerol acyltransferase-1 inhibitor;

a diacylglycerol acyltransferase-2 inhibitor;

a phosphoinositide-dependent protein kinase (PDK) modulator; or

modulators of nuclear receptors for example LXR, FXR, RXR, GR, ERRa, 3, PPARa, B, v
and RORalpha;

a monoamine transmission-modulating agent, for example a selective serotonin reuptake
inhibitor (SSRI), a noradrenaline reuptake inhibitor (NARI), a noradrenaline-serotonin
reuptake inhibitor (SNRI), a monoamine oxidase inhibitor (MAOI), a tricyclic
antidepressive agent (TCA), a noradrenergic and specific serotonergic antidepressant
(NaSSA);

an antipsychotic agent for example olanzapine and clozapine;

a serotonin receptor modulator;

a leptin/leptin receptor modulator;

a ghrelin/ghrelin receptor modulator;

a DPP-IV inhibitor for example Saxagliptin, Sitagliptin, Vildagliptin or Alogliptin;
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an SGLT-2 inhibitor for example Dapagliflozin;

a GLK activator;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
optionally together with a pharmaceutically acceptable diluent or carrier to a warm-
blooded animal, such as man in need of such therapeutic treatment.

According to an additional further aspect of the present invention there is provided
a combination treatment comprising the administration of an effective amount of a
compound of the formula I, or a pharmaceutically acceptable salt thereof, optionally
together with a pharmaceutically acceptable diluent or carrier, with the simultaneous,
sequential or separate administration of very low calorie diets (VLCD) or low-calorie diets
(LCD).

Therefore in an additional feature of the invention, there is provided a method for
the treatment of obesity and its associated complications in a warm-blooded animal, such
as man, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula I, or a pharmaceutically acceptable salt thereof
in simultaneous, sequential or separate administration with an effective amount of a
compound from one of the other classes of compounds described in this combination
section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula I, or a pharmaceutically acceptable
salt thereof, and a compound from one of the other classes of compounds described in this
combination section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or
a prodrug thereof, in association with a pharmaceutically acceptable diluent or carrier.

According to a further aspect of the present invention there is provided a kit
comprising a compound of formula I, or a pharmaceutically acceptable salt thereof, and a
compound from one of the other classes of compounds described in this combination
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof.

According to a further aspect of the present invention there is provided a kit

comprising:
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a) a compound of formula I, or a pharmaceutically acceptable salt thereof, in a first unit
dosage form;

b) a compound from one of the other classes of compounds described in this combination
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof; in a second unit dosage form; and

c) container means for containing said first and second dosage forms.

According to a further aspect of the present invention there is provided a kit
comprising:

a) a compound of formula I, or a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable diluent or carrier, in a first unit dosage form;

b) a compound from one of the other classes of compounds described in this combination
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, in a second unit dosage form; and

¢) container means for containing said first and second dosage forms.

According to another feature of the invention there is provided the use of a
compound of the formula I, or a pharmaceutically acceptable salt thereof, and one of the
other compounds described in this combination section, or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a
medicament for use in the the treatment of obesity and its associated complications in a
warm-blooded animal, such as man..

It will be understood that there are medically accepted definitions of obesity and
being overweight. A patient may be identified by, for example, measuring body mass index
(BMI), which is calculated by dividing weight in kilograms by height in metres squared,
and comparing the result with the definitions.

Pharmacological Activity

The compounds of the present invention are Growth Hormone Secretagogue-
Receptor (GHS-R) modulators. The activity of the compounds of the invention was
demonstrated using the following assay.

Ghrelin receptor agonist/antagonist Calcium mobilisation/Flux Assay (FLIPR)
HEK 293s cells expressing human GHS receptor (In-house) were plated in black 384 poly-
D-lysine plates with clear bottom (Greiner) and cultured to confluency overnight in plating

media (UltraMDCK Cambrex) 37°C in a humidified cell incubator containing 5% CO».
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Growth media was aspirated and replaced with 28ul of loading buffer Dulbecco's
phosphate-buffered saline (DPBS) containing 0.02M HEPES, 0.01% BSA (fatty acid free),
2.5mM Probenecid (Sigma) with calcium 3 (Molecular Devices) and Fluo-4/AM
(Invitrogen) for 1 hour in cell incubator containing 5% CO».

Cell plates were then transferred to the FLIPR Tetra (Molecular Devices).
Compound additions were 15ul in duplicate at 3 times final concentration in DPBS
containing 0.02M HEPES, 0.01% BSA (fatty acid free), 2.5mM Probenecid and 1.5%
DMSO. Fluorescence emissions from 384 wells were measured simultaneously at
excitation and emission wavelength of 470 and 515 nm, respectively for 5 minutes in 1-
second intervals. During this time agonist responses, if any, were recorded in the absence
of ghrelin. Next 15ul at 4 times concentrated ghrelin IC80 (Tocris) solution in DPBS
containing 0.02M HEPES, 0.01% BSA (fatty acid free), 2.5mM Probenecid were added.
Fluorescence emissions were measured for another 5 minutes as above. During this time
the antagonist effects of compounds on ghrelin-stimulated calcium flux were recorded and
expressed as % inhibition of ghrelin response (IC80). Sigmoidal curves were fitted by
Origin 7.5 Client software and 1C50 values determined. In addition, the agonist effects of
the compounds could also be obtained and expressed as % maximal ghrelin response (100
nM). Sigmoidal curves were fitted by Origin 7.5 Client software and ECsy values
determined.

The compounds of the present invention were found to inhibit the activation of
ghrelin receptor with ICses in a range of about 0.001uM to about 10uM in the FLIPR
assays. In a preferred range, the compounds inhibit the activation of ghrelin receptor with
ICsps in a range of about 0.001uM to about 1.0uM. In a more preferred range, the
compounds inhibit the activation of ghrelin receptor with ICs, in a range of about
0.001uM to about 0.1uM.

The results obtained by testing the compounds of the Examples in this assay are

shown in Tablel.

Protocol for Ghrelin IP1 Agonist Assay
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In HEK?293s cells stably expressing human GHS receptor (In-house), agonist
activity was assessed by measuring intracellular myo-Inositol 1 phosphate (IP1) using the
IP1 HTRF assay kit (Cisbio International).

Test compound (14ul) plated into white 384-well plates (Matrix) in stimulation
buffer (10mM HEPES, ImM CaCl, , 0.5mM MgCl, , 4.2mM KCI , 146mM NaCl , 5.5mM
glucose , 50mM LiCl pH to 7.4) containing 2% DMSO.

Cells grown in standard TC flasks to 80% confluency in DMEM (Sigma)
containing 10% FCS, 1% penicillin/streptomycin/ glutamine and 50mg/ml gentacin at
37°C in 5% CO2/95% air. Cells were harvested using accutase (Sigma), spun down at
1000rpm for 5 minutes and resuspended in stimulation buffer (as above) containing 0.02%
fatty acid free BSA at a density of 1.43E6c¢ells/ml.

Cell suspension (14ul) added to the compound plate and incubated for 2 hours at
37°C in 5% C0O2/95% air. Following lysis of cells using IP1-2 (6ul) and anti-IP1 (6ul)
crypate provided with the kit for 1 hour at room temperature, fluorescence was measured
on the Envision (Perkin Elmer) using HTRF setting (665nm/620nm). Agonist effect of
the compound was expressed as % maximal effect of GHRP-6 (5uM: Bachem). Sigmoidal
curves were fitted by Origin 7.5 Client and ECsg values determined. The results obtained

by testing the compounds of the Examples in this assay are shown in Table 1.

Compounds were considered to be antagonists if hBindinglCso<5uM and
IP-One <20% effect and the ratio IP-One ECs : hBindingICs >50
Table 1

1 0.0644 0.02922 24.01
2 0.0133 0.01765 40.76
3 1.1232
4 0.0773 0.009463 58.46
5 0.4025
6 0.0444 0.04801 32.59
7 0.6704
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8 0.0696 0.03636[  39.85
9 0.2474

10 0.0273 0.01892]  44.09
11 0.3472 0.005271]  38.08
12 0.1786

13 0.1623 0.05547] 5247
14 0.3213 0.165¢)  47.6
15 1.0754

16 0.1 0.06444]  34.14
17 0.0804 0.006032  42.07
18 0.2524 0.05362]  47.05
19 1.054

20 0.1839

21 1.6775 0.2206]  16.85
22 0.1842

23 0.0827 0.01028]  44.69
24 0.0253 0.006435  53.97
25 0.1892 0.01377] 3472
26 0.4281 0.6226[  26.09
27 0.1146 0.02308]  46.72
28 0.043 0.03366]  44.58
29 0.0609

30 0.2514 0.03924]  23.83
31 0.0546

32 0.4004 0309 2797
33 0.0885 0.02494] 4154
34 0.0993 0.01113]  46.72
35 0.0715 0.01045  56.07
36 0.3047 0.009549  34.32
37 0.2343 0.0611]  24.02
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38 0.1792 0.01473 40.05
39 0.1792

40 1.8222

41 0.5349 0.09577 18.15
42 0.1768

43 0.0517 0.04216 45.96
44 0.0182 0.005726 49.05
45 0.0214 251 0.9458
46 0.012 8.244 0.5
47 0.0816 25 0
48 0.0013 251 0.3196
49 0.0129 25 0
50 0.001 25 0
51 0.0142 0.01601 1
52 0.0037 25 0
53 0.01 25 0
54 0.0101 25 0.05273
55 0.0231 0.005697 48.89
56 0.0101 25 10.83
57 0.1616 >25 0
58 1.3064 3.005 8.816
59 0.207 >9.298 0.377
60 0.033 >25  0.6468
61 0.1608 >251  0.2758
62 1.7445 25 9.065
63 2.7675 0.06145 31.75
64 0.139 0.019 8.739
65 0.2721 0.08104 8.226
66 0.0231 25 0
67 0.5359 >20 0
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68 0.0441 >25 0
69 0.0374 3.006 14.05
70 0.1406 0.3888 0.5
71 0.0004 25 0.04691
72 0.0003 6.068 6.601
73 0.0013 25 2.251
74 0.001 25 5.412
75 0.0074

76 0.0114

77 0.0017 251 09112
78 0.0008 4.221]  0.8098
79 0.0006 25 1.95
80 0.0022 25 9.765
81 0.002 25 7.158
82 0.0016 0.62 0.8246
83 0.0013 25 0
84 0.0071

85 0.0002 25 0.1803
86 0.0007 25 0.6398
87 0.0002 6.56  0.6309
88 0.0007 25 4.42
&9 0.0011 13.47 3.034
90 0.0007 >25 0
91 0.0005 4.821 0.5
92 0.0101 >4.867 4.985
93 0.0017 0.0301 3.9
94 0.0003 0.007243 18.14
95 0.0107 1.159 9.482
96 0.0029 0.4325 13.08
97 0.0042 0.004282 8.134
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98 0.0087 0.001501 9.188
99 0.0159 2.181 1.739
100 0.0273 20 0
101 0.2841 0.2061 7.887
102 0.1164 0.05776 24.19
103 0.2395 0.4541 20.46
104 0.7422 0.7724 15.06
105 0.2147 0.09858 39.35
106 0.2157 0.03281 12.9
107 0.3059 0.02757 19.3
108 1.6404 24.29 8.693
110 0.3915 0.09169 15.82
111 1.273 0.3354 14.13
112 0.1424 38.44
113 1.6573 1.292 10.79
115 0.0634 2.031 9.953
116 0.036 0.4002 45.14
117 0.0378 0.01587 16.75
118 0.464 0.1137 9.594
119 0.0243 15.72 9.262
120 0.2111 29.49
121 0.4003

123 0.1199 0.0545 31.18
124 0.1351 0.5238 545
125 0.2522 31.82
126 1.029 38.41
127 0.0561 0.3195 36.65
128 0.1 0.2187 17.33
129 0.2195

130 0.288 0.6676 31.15
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131 0.2285 0.1905 17.51
132 0.6535 3.677 15.49
133 0.0215 11.04 41.67
134 0.2181 0.0133 63.89
135 22164 3.676 18.23
136 0.1971 0.2165 21.54
137 1.7509 2.322 24.05
138 0.448 25 0
139 0.1073 0.02732 46.71
140 0.2894 0.06203 42.53
141 0.1111 0.1836 22.67
142 0.8514 0.03508 24.51
143 0.4844
144 0.2008
145 0.0598
146 0.2686 0.03 40.7
147 0.0788
148 0.8303 0.05288 17.69
149 0.0522
150 0.0527 0.03089 33.37
151 0.0108 0.002226 74.3
152 0.0191 0.02394 46.57
153 0.0125 0.01086 47.03
154 0.1174
155 0.0012 0.002251 55.17
156 0.064
157 0.0785
158 0.1035
159 0.0085 0.01765 51.65
160 0.0296
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161 0.1055 0.006183 56
162 0.2959 0.01135 48.28
163 0.6132

164 0.1738 0.07022 43.91
165 0.1273 0.06709 49.4
166 0.2796 0.04635 53.92
167 0.1094

168 0.0206 0.004129 36.99
169 0.1512

170 0.8311 0.07566 9.733
171 0.2958 0.01856 43.97
172 0.0283 0.007312 44.35
173 0.0762 0.008429 52.22
174 0.1394

175 0.0641 0.02239 30.15
176 0.0132

177 0.2479 0.06641 22.78
178 0.1075 0.07771 18.69
179 0.0183 0.00591 61.23
180 0.1268 0.06728 5.932
181 0.049 0.0006329 54.37
182 0.0089 0.02513 39.59
183 0.0067 0.01376 42.06
184 0.0337

185 0.0669 0.06923 39.7
186 0.0341

187 0.0581 0.005954 16.05
188 0.0538 0.05208 16.42
189 0.2741 0.2799 20.37
190 0.0519 0.0822 21.27
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191 0.1282 0.07524 15.54
192 0.0524 0.05127 23.81
193 0.0259 0.0185 30.6
194 0.1722 0.009521 39.42
195 0.1144 0.03295 22.84
196 0.0015 0.0009345 79.44
197 0.0004 0.002016 55.82
198 0.0108 0.01096 32.1
199 0.0022 0.001823 42.21
200 0.0027 0.004529 41.36
201 0.0009 0.004539 29.74
202 0.0087 0.01338 51.28
203 0.0149 0.006222 29.41
204 0.0012 0.006923 36.25
205 0.0053 0.001998 39.55
206 0.0144 0.009578 69.05
208 0.0181 0.01352 30.66
209 0.0124 0.01537 42.25
210 0.0022 0.002262 51.47
211 0.0536 0.009579 27.69
212 0.0005 0.002033 27.61
213 0.2379 0.01248 12.93
214 0.0326 0.01241 52.14
215 0.0272 0.02299 50.2
216 0.0368 0.05399 64.64
217 0.0704 0.1179 36.86
218 0.0223 0.01849 39.17
219 0.0178 0.02931 64.53
220 0.0028 0.00401 21.39
221 0.0154 0.01873 65.02
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It hana~l
\JI_CLIIO.IIUI T

pr opyl am ne? : CF\Q %%I

Hr of ur an
Tosucci ni m de

30Al 2 - R Z- methyl prhgpi onifté4(l €) AcOHacetic
aci d_R[r oom t enperature g Ex nples 15-18, 20-39 and
43- 446 Ner e i®GOO@®3ed as trifloroacetior acid salts.
s 59-60, 85 235 237 1253 and| 263 were

i sol E&id as 96}4?193 acid saltg0 Exé)npl e 1:
2=Chlofro=NN{ norphotr=4=ytethytsul f onyl ) benzot hi
azol 2@ 5 yl(i'@%lrlganoyl ] benzam |de /I\ 0/-NO
[T b6d O TPo@43pl ution of 0
2-chl ofo-N-[ (6-et henyl sul f onylbenzot hiazol - 2-yl ) car bam
oyl ] &fzam de0Zd57t er medioa@iogs 20| 61 ng,0] 0. 15 mMmol ) in
THE (2! )} was added rorp oholi r],e_Hé_j_Jt’ 0.17 mol ) .
The #&cti orf-%¥lheated at 126 Cin &|m crowave for 5
i IIUQ&L /-\ll()ldl&jl5 ortion

268 0.9647 7.32 11.27

269 8.7319

270 0.7615

The following compounds did not have ICss in the range of about 0.001uM to
about 10uM in the binding assay: 2-chloro-5-fluoro-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide and 2-chloro-4,5-dimethoxy-N-[(6-methylsulfonyl-1,3-
benzothiazol-2-yl)carbamoyl]benzamide. In a preferred aspect these compounds are
excluded from the claims of the present invention.

Examples of the Invention

The invention will now be illustrated by the following Examples in which, unless
stated otherwise:
(1) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperature, that is, at a temperature in the range of 18 - 25 °C and under an
atmosphere of an inert gas such as nitrogen or argon;

(i1) organic solutions were dried over anhydrous magnesium sulfate or sodium sulfate;
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10 of norpholine (30 jut, 0.34 mmol) was added and the
reaction m xture was heated at 120 Cin a m crowave

WO 200984755 ut es. The reacti on m xture was concePCT/aBews/050920
in vacuo and the resulting solid was purified by
chromat ography on silica gelgeluting with Et0OAc (100%
to glve the title conpound as a white solid (25 ng,
33% 1H NWR 62.21 (4H, s), 2.61 (2H, t),

eva%o%éi.?ﬁ é?s?lgﬁt “?ra) %Qt;feé’_? \%%_Fg d{‘%}’ eéxépc%r%t’_lﬁ Enlf!]er q%dug%d Er%ssure
(6001H008 Pasch’ﬁ 8069 .30muaig) @nﬂi a bath temperature of up to 60 °C;

or.o 6- [ 2- ( 2- met hox yl am_nq) e hyIsquonyI]
(mbw&%%rla& Y e Onwtq&s%ahéfaa%w bEstvag e segutin SBrometagrphy, on
sili®f unless otherwise stated. Column chromatogra hy was eneral camed out using
2-chl oro- N-[ (6- et henyl sul fonyl§ ﬁEothl 27 ) car bam
prepwlqebeﬂmanmﬂed@@ (fromtdeg weth Hi0eg) Suclbds Rrgilse© l\iea\mtwlé fon

exaiisytro Rles g EERR R et ek Bas BohES Ui bido sl ibra.

Hefts)r[né) Bt BOESTE (MuilhBRClor @ d?iiblétf%rﬁ Iwmymﬁmmgs?%mk UK),
SO

in vacuo and the resultlng id was purlfled by
clutedrusingtaagmaping isaetion icpdestgelystemit i ng wi t h MeOH DCM (0

(1V)n%urﬁ'%%m by? %ﬁ}éﬁ%% f{g%,tegf%lgrrgﬁ '}grsgé E?Vfﬁe pil'l?sespgleﬁagat VCZHPLC
sepadiionSjun oh obhdartiHGildon™ ?IP‘E@ e u?prﬁ&lt uding al"ﬂ)SO X2 18§mm

7.91 (2H, 8561 Q 97. 5Exanpl e 3:
Phezwm%% bm\ﬂ GoygogC 625310 A %@%ﬁné@i srwélﬁ?ﬂrd) %é@iﬁ@tqlﬁtw@

me Odf?‘(l? Obgd/(l@ %@ li‘ée%@ﬁé%ﬁ 0] ny e nz O%thllfeglg OﬁQ({]g 93/ Sl‘lélél?i)oacetlc

acioys jﬂodrﬁ&a,rﬂlm‘ismiﬂumt gradiedi @itk aD,5 dthutghold al25 %mét))nutnﬂe) run on

THE %2 mL mas added dinethylamne (2Min 10 THF, 0.24
Unjpoint gofiwars; The reaction was heated at 120 Cin a
(V)rﬂl ERYAY e fcel'irsg oA RS wal BS1JWRRA 0OMT Sttt aBRaction times

centrated 1 n vacuo and the resulting residue was

mBQMMﬂmmedhbWMEMmeﬂtography on silica gel eluting with

MeOH DCM.(0 = % to he title ca und a
(Vd;\/ﬁfg/é ageoglgeaq f(ozf gﬁ‘%atlo}]z@%ly i Nﬁﬁﬁoéﬁecggaflgﬁ%oge) Wl%%h £qn be
obtaikll by MiligbnBfocesd d6ldphibnt! afatfohs (Wb replatediffdort hidterial was

S), & ég gﬁf S); NBI%%% ri)??Exarrp l e .€$ "
IEQBH@hIoro N-[[6 (2- nethylan1noethylsulfonyl)benzothlazo

i e B R ED B P BB S S by gl
(geﬁ&ﬂa]lp ProA&m Iﬂ@n@il@f@bﬂiﬁhﬁb atueIRD,wifPa figld sGedglh I(%Bbﬂotd)ﬂ) of 300
THF (2 nL) was_added ne%bzian1ne (8Min EtQH, 20 45

ME4 tgengralbusipg p )V aripp Sicpuaici0B hont W M He (gprsrbatsa apruker

Ava:gcg Ig‘i’j(ﬁb lg‘]lé‘srs %ny\@lsg Qat Zl @M&s@% e&ﬁ?teﬁ:ﬂﬁﬂ cs proton magnetic
Concentrated 1 n vacuo and the resuPtlng resrdue’was

respuanic cleahnibyl shift eatedsogeraplegswoad sn theclkeltg etalehnt paag nwilti]b’licities

OH 0 - 1099 t ive the title conpound as
ares%/ﬁwg %%lfoavsz%ém%@ ' fgﬁ)albliﬁt gl gbrart@&ﬁul%)quméetg%ept septet;
dd (d%h'bletd)oublét%xﬁlﬁkbl& )br t%ofc? 7.57 (4H m, 7.74 -
M5 453. 71 Exanple 5:

uang Qih‘dartorwxld{n[le@h)[l zul(f&lﬁty @M)Sﬁbzid) e boleém; unlgds pétehvyiss slafed
(Vilgy c}%{%ﬁ Ot h‘b&Z gave theit uluaﬂlpeggl% S; gf i anc{j symbols ate used

(ix RsoUn@f @bt dvat lh%ydrﬁéwél@ﬂw(b/wmhbl azol - 2-yl ) car bam
oyl ] benzam de 5 (Internediate 1, 49 , 0.12 nnDH£L

(X) Tppss e&ecmXMﬁaéa@m@l gencraet ox gl EM mtewevv@s@ the
rﬁﬂpne}lt cO epef%seg %%r(lerﬁp u{ﬂlfg‘ 4 A%ﬂ?ﬁtsl 1'66 At %@at?rts Atjlﬁ%lcg H"ln gﬁ 90 &

en concen
2799 @qliptchemidl Wishen be i R onaRxGenihi €98 BYim, 50 x 2 mm column (or

chromat ography on silica gel eluting with MeOH DCM (0

- 10% to give the title conpound as a white solid (20

ng, 33%:1H N\R M 96 -2.05 (1H, m, 2.13 -2.19 (1H

m, 2.36 - 2.40 (1H, 10m, 2.55 (1H, d), 2.71 - 2.77

(1H, m, 2.85 (2H, t), 3.32 (2H, t), 4.17 (1H m,

7. 35 - 7. 52 (3H, m, 7.78 (1H, d), 7.90 (2H, s), 8.36

s R A™S ™ NN —
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30

yl ) car banoyl | benzam de (Internediate 1). Exanple R 1H

NVR M5 Eluent* 6 7"--- 1.53 (4H, s), 2.37 (4H, s),
WQ2008/043F§ t), 493 A -N \--- 3.55 (2H, t)PCTGH008/050920
(1H, t), 7.58 (2H, q), 7.65 (1H, d), 7.92 (2H, s),

8.62 (1H, s), 11.75 (2H,cgbr s) 72 7

similar) eluting with either acidic eluent (for example, using a gradient between 0 - 95%
water/acetonitrile with 5% of a 1% formic acid in 50:50 water:acetonitrile (v/v) mixture; or
using an equivalent solvent system with methanol instead of acetonitrile), or basic eluent
(for example, using a gradient between 0 - 95% water/acetonitrile with 5% of a 0.1% 880
ammonia in acetonitrile mixture); and the MS component comprised generally a Waters
ZQ spectrometer. Chromatograms for Electrospray (ESI) positive and negative Base Peak
Intensity, and UV Total Absorption Chromatogram from 220 - 300 nm, are generated and
values for m/z are given; generally, only ions which indicate the parent mass are reported
and unless otherwise stated the value quoted is (M+H)";

(x1) suitable microwave reactors include “Smith Creator”, “CEM Explorer”, “Biotage
Initiator sixty” and “Biotage Initiator eight”;

(xii) the following abbreviations may be used below or in the process section hereinbefore:

BINAP 2,2"-bis(diphenylphosphino)-1,1'-binaphthyl
DCM dichloromethane

DCE dichloroethane

DMA dimethylacetamide

DMSO dimethylsulfoxide

DMF N,N-dimethylformamide

EtOAc cthyl acetate

Et,O diethyl ether

H,O water

HCl hydrochloric acid

mCPBA 3-chloroperoxybenzoic acid
MeCN acetonitrile

MeOH methanol

EtOH ethanol

THF tetrahydrofuran

DIPEA N-ethyldiisopropylamine

NBS N-bromosuccinimide

AIBN 2,2’-azobis(2-methylpropionitrile)
AcOH acetic acid

RT room temperature
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7---- -N\--- 0.79 (6H, t), 2.35 (4H, q), 2.77 (2H,
t), 3.46 - 3.50 (2H, m, 7.49 - 7.66 (4H, m, 7.94

W@ 2049/0¢7%58 8. 63 (1H, s) 495 A8 2.62 (2H, t), BCHEB2008/050920
3.50 (2H, m, 3.57 508 C /\ - NNH \/ (2H, s),
7.36 - 7.49 (4H, n), 7.58 (1, d), 7.67 - 7.70
(1H, m, 8.21 (1H, s) 9 2.09 (3H, s), 2.42 (2H, t),
2.71 (2H, t),

Examples 15-18, 20-39 and 43-44 were isolated as trifluoroacetic acid salts.

Examples 59-60, 85, 235, 237, 253 and 263 were isolated as formic acid salts.

Example 1: 2-Chloro-N-[[6-(2-morpholin-4-ylethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

O N 0
Il
IS_/_ __/

@)LNJLNJ\S 0
H H

To a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
(Intermediate 1, 61 mg, 0.15 mmol) in THF (2 mL) was added morpholine (15 pL, 0.17
mmol). The reaction was heated at 120 °C in a microwave for 5 minutes. Another portion
of morpholine (30 pL, 0.34 mmol) was added and the reaction mixture was heated at 120
°C in a microwave for 5 minutes. The reaction mixture was concentrated in vacuo and the
resulting solid was purified by chromatography on silica gel eluting with EtOAc (100%) to
give the title compound as a white solid (25 mg, 33%):

'H NMR 82.21 (4H, s), 2.61 (2H, ), 3.24 (4H, ), 3.56 (2H, ), 7.50 - 7.52 (1H, m), 7.58 -
7.61 (2H, m), 7.67 (1H, d), 7.95 (2H, s), 8.65 (1H, s); MS 509.

Example 2: 2-Chloro-N-[[6-[2-(2-methoxyethylamino)ethylsulfonyl]benzothiazol-2-

yl]carbamoyl]benzamide

SUE %l

To a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
(Intermediate 1, 50 mg, 0.12 mmol) in THF (2 mL) was added 2-methoxyethylamine (36
uL, 0.13 mmol). The reaction was heated at 120 °C in a microwave for 5 minutes. The

reaction mixture was concentrated in vacuo and the resulting solid was purified by
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511 A /\ -NO \/ 3.12 (3H, s), 3.24 (2H, t), 3.51
(2H, t), 7.48 - 7.68 (4H, n), 7.95 (2H, s), 8.64

W@ 2049/087%558 11. 81 (2H, s) 10 H -N 0.96 (6H, d)PCRGB3008/050920
(1H, sept), 2.91 (2H, 481 A ) t), 3.48 (2H, t), 7.37
- 7.63 (4H, m, 70

chromatography on silica gel eluting with MeOH/DCM (0 - 15%) to give the title
compound as a white solid (22 mg, 37%):

'H NMR 82.67 (2H, t), 2.87 (2H, t), 3.19 (3H, ), 3.50 (2H, t), 7.45 - 7.63 (4H, m), 7.85 -
7.91 (2H, m), 8.56 (1H, s); MS 497.

Example 3: 2-Chloro-N-[[6-(2-dimethylaminoethylsulfonyl)benzothiazol-2-

yl]carbamoyl]benzamide

gt

To a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
(Intermediate 1, 49 mg, 0.12 mmol) in THF (2 mL) was added dimethylamine (2M in
THF, 0.24 mL, 0.48 mmol). The reaction was heated at 120 °C in a microwave for 7
minutes. The reaction mixture was concentrated in vacuo and the resulting residue was
purified by chromatography on silica gel eluting with MeOH/DCM (0 - 80%) to give the
title compound as a white solid (40 mg, 72%):'H NMR 52.09 (6H, s), 3.51 (2H, t), 7.39 -
7.65 (4H, m), 7.92 (2H, s), 8.61 (1H, s), 11.75 (2H, s); MS 467.

Example 4: 2-Chloro-N-[[6-(2-methylaminoethylsulfonyl)benzothiazol-2-

yl]carbamoyl]benzamide
H
Qﬂ_/_\
1 0o 0O N i
A A 0
S
H H

To a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
(Intermediate 1, 49 mg, 0.12 mmol) in THF (2 mL) was added methylamine (8M in EtOH,
45 uL, 0.36 mmol). The reaction mixture was heated at 120 °C in a microwave for 7
minutes, and then concentrated in vacuo and the resulting residue was purified by
chromatography on silica gel eluting with MeOH/DCM (0 - 10%) to give the title
compound as a white solid (30 mg, 55%):1H NMR 062.37 (3H, s), 2.95 (2H, t), 3.54 (2H, 1),
7.42 -7.57 (4H, m), 7.74 - 7.80 (2H, m), 8.44 (1H, s);MS 453.
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7.84 (2H, s), 8.51 (1H, s) 11 2.11 (3H, s), 2.37

(2H, t), 2.73 -2.76 497 C /\ - NOH (2H m,
W@2BY0BF t), 4.36 (1H t), 7.47 - 7.67 (BEX/GBR08/050920
7.94 (2H, s), 8.64 (1H, s), 11.79 (2H, s)
71

Example 5: 2-Chloro-N-[[6-[2-(3-hydroxypyrrolidin-1-yl)ethylsulfonyl]benzothiazol-2-

b}gf@m

To a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide

yl]carbamoyl]benzamide

(Intermediate 1, 49 mg, 0.12 mmol) in THF (2 mL) was added 3-hydroxypyrrolidine (33
uL, 0.4 mmol). The reaction mixture was heated at 120 °C in a microwave for 7 minutes
and then concentrated in vacuo and the resulting residue was purified by chromatography
on silica gel eluting with MeOH/DCM (0 - 10%) to give the title compound as a white
solid (20 mg, 33%):"H NMR §1.96 - 2.05 (1H, m), 2.13 - 2.19 (1H, m), 2.36 - 2.40 (1H,
m), 2.55 (1H, d), 2.71 - 2.77 (1H, m), 2.85 (2H, t), 3.32 (2H, t), 4.17 (1H, m), 7.35 - 7.52
(3H, m), 7.78 (1H, d), 7.90 (2H, s), 8.36 (1H, s); MS 509.

Examples 6 - 14
o)
N /"
I o 0o N i
S
H H

The following examples were prepared by the general procedure of Example 5, using
commercially available amines and 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-

yl)carbamoyl]benzamide (Intermediate 1).

Example R 'H NMR MS | Eluent*

6 L <:| 1.53 (4H, s), 2.37 (4H, s), 2.76 (2H, t), | 493 | A

3.55(2H, 1), 7.49 (1H, t), 7.58 (2H, q),
7.65 (1H, d), 7.92 (2H, s), 8.62 (1H, s),
11.75 (2H, br s)




12 0.78 (3H, t), 0.91 (3H, d), 1.17 - 1.22 495 C
(1H m, 1.34 - 1.38 (1H m, 2.89 - / 2.94

W@ 2049/04%558 3. 48 (2H, t), 7.45 - 7.62 (4H, nMyCT/GB3K8/050920
(2H, s), 8.55 (1H, s) 13 -N 1.87 (2H, t), 2.66 (2H,
t), 3.06 (4H, t), 479 A 3.83 (2H t), 7.48 (1H, d),
7.56 - 7.58

0.79 (6H, v), 2.35 (4H, q), 2.77 (2H, t), | 495 | A
3.46 - 3.50 (2H, m), 7.49 - 7.66 (4H,
m), 7.94 (2H, s), 8.63 (1H, s)

2.62 (2H, 1), 3.45 - 3.50 (2H, m), 3.57 | 508 | C

d), 7.67 - 7.70 (1H, m), 8.21 (1H, s)

N N
\__/ | (H,s),7.36-7.49 (4H, m), 7.58 (1H,

2.00 3H, s), 2.42 (2H, 1), 271 (2H, 1), | 511 |A
TN S |3026H,5), 324 (21, 1,351 @2H, 0,
7.48 -7.68 (4H, m), 7.95 (2H, 5), 8.64
(1H, s), 11.81 (2H, 5)

10 0.96 (6H, d), 2.83 (1H, sept), 2.91 (2H, | 481 |A

7.84 (24, s), 8.51 (14, s)

H
—N
)* t), 3.48 (2H, 1), 7.37 - 7.63 (4H, m),
11 /—\ |211(GH,s),237(H,1),2.73-276 |497 |C
(2H, m), 3.52 (2H, 1), 4.36 (1H, 1), 7.47
-7.67 (4H, m), 7.94 (2H, s), 8.64 (1H,
s), 11.79 (2H, )

2 Y 0.78 (3H, 1), 091 (3H, d), 1.17-122 | 495 | C
)—\ (1H, m), 1.34 - 1.38 (1H, m), 2.89 -
2.94 (2H, m), 3.48 (2H, 1), 7.45 - 7.62
(4H, m), 7.87 (2H, s), 8.55 (1H, s)

3 — 3 1.87 (20, 1), 2.66 (2L, 1), 3.06 (AL 1), | 479 | A
3.33 (2H, 1), 7.48 (1H, d), 7.56 - 7.58

(2H, m), 7.64 (1H, ), 7.91 (2H, s),

8.58 (1H, 5)

14 ./ N\ 2.61 (2H, m), 2.89 (2H, m), 3.40 2H, |483 |B
H m), 3.50 (2H, m), 4.55 (1H, s), 7.45 -
7.49 (1H, m), 7.52 - 7.61 (3H, m), 7.86
(2H, s), 8.53 (1H, s)

* A = MeOH/DCM (0 - 10%), B = MeOH/DCM (0 - 20%), C = McOH/DCM (0 - 80%)



(2H, m, 7.64 (1H, d), 7.91 (2H, s), 8.58 (1H, s)
14 2.61 (2H, m, 2.89 (2H, m, 3.40 (2H, 483 B /\

WO MNOpI047558 H ), 3.50 (2H, m), 4.55 (1H, s), 7.HEGI/6B2008/050920
7.49 (1H, m, 7.52 - 7.61 (3H, m, 7.86

73

Examples 6 - 14

6: 2-Chloro-N-[[6-(2-pyrrolidin-1-ylethylsulfonyl)benzothiazol-2-yl]carbamoyl]benzamide
7: 2-Chloro-N-[[6-(2-diethylaminoethylsulfonyl)benzothiazol-2-yl]carbamoyl]benzamide
8: 2-Chloro-N-[[6-(2-piperazin-1-ylethylsulfonyl)benzothiazol-2-yl]carbamoyl]benzamide
9: 2-Chloro-N-[[6-[2-(2-methoxyethyl-methyl-amino)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

10: 2-Chloro-N-[[6-[2-(propan-2-ylamino)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

11: 2-Chloro-N-[[6-[2-(2-hydroxyethyl-methyl-amino)ethylsulfonyl Jbenzothiazol-2-
yl]carbamoyl]benzamide

12: N-[[6-[2-(Butan-2-ylamino)ethylsulfonyl]benzothiazol-2-yl]carbamoyl]-2-chloro-
benzamide

13: N-[[6-[2-(Azetidin-1-yl)ethylsulfonyl]benzothiazol-2-yl]carbamoyl]-2-chloro-
benzamide

14: 2-Chloro-N-[[6-[2-(2-hydroxyethylamino)ethylsulfonyl]benzothiazol-2-

yl]carbamoyl]benzamide

Examples 15 - 39
(I)I R
I 0o O N ﬁ
S
H H

The following examples were prepared by the general procedure of Example 5, using
commercially available amines and 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide (Intermediate 1). The examples were purified by preparative

HPLC.

Example R "H NMR MS
15 S 1.12 (3H, s), 3.20 (3H, s), 3.29 - 3.46 (6H, br | 525
O
/

m), 3.54 (2H, s), 3.90 (2H, s), 7.49 - 7.53 (11,
m), 7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.98 (1H,
dd), 8.05, (1H, d), 8.73 (1H, s), 11.85 (1H, s),
11.95 (1H, s)
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8.53 (1H, s)
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9

e

I5r. .

r___
br 525

i by pre
- 1 2(3H

7.

<9

(2H, s), 2.13 (2H, s), 3.56 (2H, s), 3.96 (2H, s),
7.48 - 7.54 (1H, m), 7.56 - 7.64 (2H, m), 7.68
(1H, d), 7.99 - 8.06 (2H, m), 8.74 (14, s),
11.85 (1H, 8), 11.95 (1H, s)

T A S e

19

VA
—

o

1.04 - 1.09 (6H, m), 3.50 - 3.80 (7H, br m),
3.82 - 3.89 (3H, brm), 7.48 - 7.54 (1H, m),
7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.96 (1H,
dd), 8.03 (1H, d), 8.70 (1H, s), 11.85 (1H, s),
11.95 (1H, s)

537

20

S

1.52 (3H, d), 3.62 - 3.69 (2H, m), 3.70 - 3.78
(2H, m), 4.41 - 4.47 (1H, m), 7.38 - 7.41 (3H,
m), 7.42 - 7.45 (2H, m), 7.49 - 7.54 (1H, m)
7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.89 (1H,
dd), 8.00 (1H, d), 8.65 (1H, s), 11.86 (2, s),
11.95 (1H, s)

543

21

F

2.12-2.23 (2H, m), 2.88 (2H, s), 2.99 (2H, s),
3.08 (2L, s), 3.64 - 3.69 (2H, m), 7.48 - 7.53
(1H, m), 7.56 - 7.63 (2H, m), 7.68 (1H, d), 7.93

529

- 8.00 (2H, m), 8.67 (1H, s), 11.82 (1H, s),




m, 3.54 (2H, s), 3.90 (2H, s), 7.49 - 7.53 (1H,
m, 7.57 - 7.64 (2H, m), 7.68 (1H d), 7.98 (1H,
wa@legos/ogseb, (1H, d), 8.73 (1H, s), 11.85 (1H, BQT/GB2008/050920

11.95 (1H, s) 7416  /'F -N\----- 3.34 - 3.48
(6H, br m), 3.51 (2H, s), 37%6 (2H, s), 5.45 (1H, d),
7.49 - 7.54 (1H, m), 7.57 - 7.64 (2H, m), 7.68 (1H,

d), 7.97 (1H, dd), 8.04 511 (1H, d), 8.71 (1H s),

T 8S (S T 4 (b 5S) L7

22 0 1.44 - 1.53 (14, m), 1.79 - 1.83 (2H, m), 1.94 - | 523
2.03 (1H, m), 2.93 - 2.99 (1H, m), 3.12 (1H, d),
o 3.21-3.27 (2H, m), 3.66 - 3.80 (4H, m), 3.99 -
4.06 (1H, m), 7.49 - 7.54 (1H, m), 7.57 - 7.64
(2H, m), 7.68 (1H, d), 7.96 (1H, dd), 8.05 (1H,
d), 8.72 (2H, s), 11.86 (1H, s), 11.95 (1H, s)

23 223 (2H, 1), 2.32 - 2.35 (1H, m), 2.70 (3H, 5), | 522
2.74 (1H,d), 2.90 (2H, d), 3.29 (2H, d), 3.57 -
3.63 (4H, m), 7.48 - 7.53 (1H, m), 7.57 - 7.63
(2H, m), 7.68 (1H, d), 7.94 - 8.01 (2H, m), 8.68

(1H, s), 11.83 (1H, s), 11.92 (1H, s)

®

24 / 1.06 (6H, d), 1.85 (2H, t), 2.66 - 2.69 (2H, m), | 536
2.69 - 2.74 (2H, m), 2.86 (2H, d), 3.59 (2H, 1),

—N_ NH
7.49 -7.53 (1H, m), 7.57 - 7.64 (2H, m), 7.68
(1H, d), 7.93 - 8.00 (2H, m), 8.67 (2H, s),
11.85 (1H, s), 11.93 (1H, s)
25 _q 1.69 - 1.81 (2H, m), 2.02 - 2.11 (2H, m), 2.11 - | 493
b 2.20 (2H, m), 2.32 - 2.35 (1H, m), 3.10 (2H, t),

3.69 (2H, 1), 7.49 - 7.54 (1H, m), 7.57 - 7.64
(2H, m), 7.68 (1H, d), 7.98 (1H, dd), 8.05 (11,
d), 8.73 (1H, s), 8.84 (1H, s), 11.86 (1H, s),
11.94 (1H, s)

26 -/ 1.40 - 1.49 (1H, m), 1.84 (2H, s), 1.95-2.01 | 537
(1H, m), 2.80 (3H, s), 3.07 (1H, s), 3.62 - 3.68
(2H, m), 3.72 - 3.78 (2H, m), 3.89 - 3.94 (2H,
m), 4.06 - 4.19 (2H, m), 7.46 - 7.56 (1H, m),
7.56 - 7.65 (2H, m), 7.68 (1H, d), 7.97 (1H, d),
8.05 (1H, d), 8.71 (1H, s), 11.85 (1H, s), 11.94
(1H, s)




1.48 -

1.96 (2H, m),

1.58 (4H,

m, 1.63 - 1.69 (2H, n), 1.88 - 507

3.21 (2H, s), 3.53 (1H, s), 3.69 -

WG2004/04B5 m), 7.48 - 7.53 (1H, n), 7.57 - 7.GECT/GBE@®BI050920
7.99 (1H, dd), 8.04 (1H, d), 8.64

m, 7.68 (1H d),
, 8.74 (1H, s), 11.85 1H, s), 11.95 (1H, s)
1.09 (2H, m), 1.24 - 1.31 (6H m,
-N (2H,

(1H, s)
18 )---

1.61 521

- 1.05 -

s), 2.13 (2H, s), 3.56 (2H, s), 3.96

2 )

1.19 (3H, d), 1.35 - 1.48 (2H, m), 1.56 (1H, d),
1.67 (1H, d), 1.78 (1H, d), 1.86 (1H, d), 2.93 -
3.01 (1H, m), 3.23 - 3.28 (2H, m), 3.81 - 3.89
(2H, m), 3.99 - 4.07 (2H, m), 7.49 - 7.54 (1H,
m), 7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.99 -
8.07 (2H, m), 8.75 (1H, s), 11.85 (1H, s), 11.95
(1H, s)

521

28

0.90 (6H, d), 1.82 - 1.89 (1H, m), 2.79 (2H, d),
3.18 - 3.24 (2H, m), 3.73 (2H, t), 7.49 - 7.54
(1H, m), 7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.97
(1H, dd), 8.05 (1H, d), 8.39 (1H, s), 8.73 (1H,
s), 11.86 (1H, s), 11.93 (1H, s)

495

29

1.07 (3H, t), 2.32 - 2.34 (2H, m), 2.66 - 2.70

—N N
"N/ \ | @H, m),331-3.36 (6H, brm), 3.58 (2H, 1),

7.48 -7.55 (1H, m), 7.56 - 7.63 (2H, m), 7.67
(1H, d), 7.86 - 7.91 (1H, m), 7.93 - 7.98 (1H,
m), 8.66 (1H, s), 11.80 (2H, s)

536

30

1.98 (2H, s), 3.23 - 3.58 (6H, br m), 3.63 - 3.81
(4H, m), 3.89 - 3.96 (2H, m), 7.49 - 7.54 (1H,
m), 7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.98 (1H,
dd), 8.05 (1H, d), 8.71 (1H, s), 11.85 (1H, s),
11.94 (1H, s)

523

31

3.20 - 3.37 (2H, brm), 3.37 - 3.41 (2H, m),
3.73 (2H, 1), 4.59 (1H, t), 4.75 (14, t), 7.45 -
7.52 (1H, m), 7.54 - 7.62 (2H, m), 7.66 (1H, d),
7.93 - 7.98 (1H, m), 7.99 - 8.05 (1H, m), 8.70
(1H, s), 8.90 (1H, s), 11.78 (2H, s)

485

32

3.34-3.48 (6H, brm), 3.51 (2H, s), 3.84 - 3.92
(2H, m), 5.44 (1H, d), 7.49 - 7.53 (1H, m), 7.57
- 7.64 (2H, m), 7.68 (1H, d), 7.97 (1H, dd),

8.04 (1H, d), 8.71 (1H, s), 11.84 (1H, s), 11.94

511




Y7.48 - 7.54 (1H, n), 7.56 - 7.64 (2H, n), 7.68
(1H, d), 7.99 - 8.06 (2H, m), 8.74 (1H s), 11. 85

WQ 2049/087%558 11. 95 (1H, s) 19 1.04- 1.09 (6H, nPCT/BBIMSA50920
3.80 (7H, br m), 537  3.82 - 3.89 (3H, br m), 7.48 -

7.54 (1H, m, 7.57 - 7.64-2H, n), 7.68 (1H, d),
7.96 (1H, dd), 8.03 (1H, d), 8.70 (1H, s), 11.85
(1H, s), 11.95 (1H, s) 20 H
(1H, s)
33 C> 1.23-1.36 2H, m), 1.47 - 1.62 (3H, m), 1.66 | 507
| (1H, d), 1.80 (2H, d), 2.84 - 2.95 (2H, m), 3.46

(2H, d), 3.87 - 3.93 (2H, m), 7.49 - 7.54 (1H,
m), 7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.97 (1H,
dd), 8.04 (1H, d), 8.71 (1H, s), 11.85 (1H, s),
11.94 (1H, s)

3 0 0.01 (2H, q), 023 - 0.31 (2H, m), 0.63 - 0.74 | 493
- < | (H, m),2.57 2H, d), 2.91 - 2.98 (2H, m), 3.43
(2H, 1), 7.19 - 7.25 (1H, m), 7.26 - 7.35 (2H,
m), 7.38 (1H, d), 7.65 - 7.71 (1H, m), 7.75 (1H,
d), 8.32 (1H, 5), 8.43 (1H, 5), 11.52 (1H, 5),
11.62 (1H, 5)

35 B 1.04 - 1.10 (2H, m), 1.11 - 1.18 (1H, m), 1.36 - | 533
q7 1.43 (1H, m), 1.45 - 1.54 (3H, m), 2.24 - 2.29
u (1H, m), 2.36 (1H, d), 3.07 - 3.21 (3H, m), 3.65

-3.72 (3H, m), 7.46 - 7.52 (1H, m), 7.56 - 7.62
(2H, m), 7.66 (1H, d), 7.96 (1H, dd), 8.02 (1H,
d), 8.35 (1H, d), 8.71 (1H, s), 11.79 (1H, s),
11.91 (1H, s)

36 1.60 - 1.69 (1H, m), 1.76 - 1.85 ([, m), 1.93 - | 537
2.02 (1H, m), 2.04 - 2.14 (1H, m), 3.22 3H, s),
3.45 - 3.52 (2H, m), 3.56 - 3.63 (4H, m), 3.95 -
4.04 (3H, m), 7.48 - 7.53 (14, m), 7.57 - 7.64
(2H, m), 7.68 (1H, d), 7.97 (1H, dd), 8.05 (1H,
d), 8.72 (1H, s), 11.85 (1H, 5), 11.94 (1H, s)

e}

37 1.96 (1H, d), 2.26 - 2.32 (14, m), 3.14 - 321 | 521
(2H, m), 3.49 (1H, br m), 3.58 (1H, br m), 3.72
(1H, br m), 3.79 - 3.92 (3H, m), 4.51 (1H, s),
4.65 (14, s), 7.49 - 7.55 (1H, m), 7.57 - 7.64

(2H, m), 7.68 (1H, d), 7.97 (1H, d), 8.05 (1H,
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15

20

-N 1.52 (3H, d), 3.62 - 3.69 (2H, nm), 3.70 -3.78 543
(2H, m, 4.41 - 4.47 (1H, m, 7.38 - 7.41 (3H, . m,
W@ 2002/047538§ 45 (2H, m), 7.49 - 7.54 (1H, m 7.57PCT/GBBHS/050920
(2H, m, 7.68 (1H, d), 7.89 (1H, dd), 8.00 (1H, d),
8.65 (1H, s), 11.86 (2H, s),7g 11.95 (1H s) 21
T 4 2,12 - 2.23 (2H, m, 2.88 (2H, s), 2.99
(2H, s), 529 -NrF 3.08 (2H, s), 3.64 - 3.69 (2H m,

5 b e e R R, TR Y. Thog 0T
5 0 1.07 (6H, ), 3.14 (2H, 5), 325 (1, 5), 352~ | 525
| Z 3.59 (4H, m), 3.74 (2H, 1), 7.49 - 7.54 (1H, m),
0 7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.97 (1,
— dd), 8.05 (1H, d), 8.57 (1H, s), 8.73 (1H, s),
11.86 (1H, s), 11.94 (1H, s)
39 _n 0.68 (2H, 1), 0.97 (2H, m), 1.34 (3H, 5), 3.27- | 493
>4 3.32 (2H, m), 3.69 (2H, 1), 7.48 - 7.54 (1H, m),
7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.99 - 8.07
(2H, m), 8.75 (1H, s), 8.85 (1H, s), 11.85 (2H,
s)

Examples 15 - 39

15: 2-Chloro-N-[[6-[2-(ethyl-(2-methoxyethyl)amino)ethylsulfonyl ]benzothiazol-2-
yl]carbamoyl]benzamide

16: 2-Chloro-N-[[6-[2-[(3S)-3-fluoropyrrolidin-1-yl]ethylsulfonyl|benzothiazol-2-
yl]carbamoyl]benzamide

17: 2-Chloro-N-[[6-[2-(cyclopentylamino)ethylsulfonyl|benzothiazol-2-
yl]carbamoyl]benzamide

18: 2-Chloro-N-[[6-[2-(2,5-dimethylpyrrolidin-1-yl)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

19: 2-Chloro-N-[[6-[2-(2,6-dimethylmorpholin-4-yl)ethylsulfonyl|benzothiazol-2-
yl]carbamoyl]benzamide

20: 2-Chloro-N-[[6-[2-(1-phenylethylamino)ethylsulfonyl ]benzothiazol-2-
yl]carbamoyl]benzamide

21: 2-Chloro-N-[[6-[2-(3,3-difluoropyrrolidin-1-yl)ethylsulfonyl[benzothiazol-2-
yl]carbamoyl]benzamide

22: 2-Chloro-N-[[6-[2-(oxolan-2-ylmethylamino)ethylsulfonyl [benzothiazol-2-
yl]carbamoyl]benzamide

23: 2-Chloro-N-[[6-[2-(4-methylpiperazin-1-yl)ethylsulfonyl]benzothiazol-2-

yl]carbamoyl]benzamide
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15

20

25

30

75 11.92 (1H, s) 22 1.44 - 1.53 (1H, m, 1.79-
1.83 (2H, m, 1.94 - 523 2.03 (1H, m), 2.93 - 2.99

W@ 2049/00558 3. 12 (1H, d), 3.21 - 3.27 (2H, m)PCBGBE008/050920
3.80 (4H, m), 3.99 - 2 4.06 (1H m), 7.49 - 7.54
(1H, n), 7.57 - 7.64  (2H-90), 7.68 (1H, d), 7.96
(1H, dd), 8.05 (1H, d), 8.72 (2H, s), 11.86 (1H,

s), 11.95 (1H, s) 23 2.23 (2H, t), 2.32 - 2.35 (1H,
24:.chRrd N-f81[2-(§ 5 :dimethylpiperazin-1-yl)ethylsul fonyl Jbenzothiazol-2-
yl]carbamoyl]benzamide
25: 2-Chloro-N-[[6-[2-(cyclobutylamino)ethylsulfonyl|benzothiazol-2-
yl]carbamoyl]benzamide
26: 2-Chloro-N-[[6-[2-(methyl-(oxolan-2-ylmethyl)amino)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
27: 2-Chloro-N-[[6-[2-(2-methyl-1-piperidyl)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
28: 2-Chloro-N-[[6-[2-(2-methylpropylamino)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
29: 2-Chloro-N-[[6-[2-(4-ethylpiperazin-1-yl)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
30: 2-Chloro-N-[[6-[2-(1,4-0oxazepan-4-yl)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
31: 2-Chloro-N-[[6-[2-(2-fluoroethylamino)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
32: 2-Chloro-N-[[6-[2-[(3R)-3-fluoropyrrolidin-1-yl]ethylsulfonyl ]benzothiazol-2-
yl]carbamoyl]benzamide
33: 2-Chloro-N-[[6-[2-(1-piperidyl)ethylsulfonyl|benzothiazol-2-yl]carbamoyl|benzamide
34: 2-Chloro-N-[[6-[2-(cyclopropylmethylamino)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
35: 2-Chloro-N-[[6-[2-(norbornan-2-ylamino)ethylsulfonyl|benzothiazol-2-
yl]carbamoyl]benzamide
36: 2-Chloro-N-[[6-[2-[2-(methoxymethyl)pyrrolidin-1-yl]ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
37: 2-Chloro-N-[[6-[2-[(15,4S)-3-0xa-6-azabicyclo[2.2.1]hept-6-
yl]ethylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
38: 2-Chloro-N-[[6-[2-(2-propan-2-yloxyethylamino)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
39: 2-Chloro-N-[[6-[2-[(1-methylcyclopropyl)amino]ethylsulfonyl Jbenzothiazol-2-

yl]carbamoyl]benzamide
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20

522 2.74 (1Hd), 2.90 (2H, d), 3.29 (2H, d),
3.57 - 3.63 (4H m, 7.48 - 7.53 (1H m, 7.57 -
W@ 283/04755§ 2H, m), 7.68 (1H, d), 7.94 - 8.01 (2MT/GPB2008/050920
8. 68 (1H, s), 11.83 (1H, s), 11.92 (1H, s) 24
1.06 (6H, d), 1.85 (2H, t), ¢ 66 - 2.69 (2H m, 2.69
- 2.74 (2H, m, 2.86 (2H d), 3.59 (2H, t), 536 /
- NNH 7.49 - 7.583 (1H, m, 7.57 - 7.64 (2H m,

EXngige 40: 2-Chloro-N-[[6-(2-methoxyethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

ﬂ_/_o\
N i

0

To a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
(Intermediate 1, 96 mg, 0.23 mmol) in THF (4 mL) was added sodium methoxide (25% in
MeOH, 1 mL). The reaction mixture stood for 30 minutes and was then concentrated in
vacuo. The residue was dissolved in H,O (10 mL) and acidified with HCI (2M in H,0).
The precipitate was filtered and dried to give the title compound as a white solid (46 mg,
44%):"H NMR 83.11 (3H, s), 3.61 - 3.66 (4H, m), 7.48 - 7.69 (4H, m), 7.94 (2H, q), 8.64
(1H, s), 11.76 (1H, s), 11.87 (1H, s);MS 454.

Example 41: 2-Chloro-N-[[6-(2-hydroxyethylsulfonyl)benzothiazol-2-

yl]carbamoyl]benzamide

To a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
(Intermediate 1, 0.12 g, 0.28 mmol) in THF (5 mL) was added Triton B (1 mL) and the
solution was left to stand overnight. The solution was concentrated in vacuo and purified
by preparative HPLC to give the title compound as a white solid (11 mg, 9%):'"H NMR
03.49 (2H, t), 3.71 (2H, t), 7.50 - 7.69 (4H, m), 7.94 - 7.96 (2H, m), 8.64 (1H, s); MS 440.
Example 42: 2-Chloro-N-[[6-[2-(2-methoxyethoxy)ethylsulfonyl]benzothiazol-2-

yl]carbamoyl]benzamide
0
./

IAL T

/
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25

\ (1H, d), 7.93 - 8.00 (2H, m, 8.67 (2H s),
11.85 (1H, s), 11.93 (1H, s) 25 47 |1 1.69- 1.81 (2H,
WOorRQooB4B2s - 2.11 (2H, m), 2.11 - 493 2. 20 ( 2MT/GP2008/050920

2.32 - 2.35 (1H, m), 3.10 (2H t), 3.69 (2H, t),
7.49 - 7.54 (1H, m), 7.57 - . 64 (2H, ), 7.68 (1H,
d), 7.98 (1H, dd), 8.05 (1H, d), 8.73 (1H, s), 8.84

(1H, s), 11.86 (1H, s),
To a solution of 2-methoxyethanol (8 uL, 1.0 mmol) in THF (5 mL) was added sodium

hydride (60%, 45 mg, 1.1 mmol). The reaction mixture was stirred until gas evolution
ceased, then added to a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide (Intermediate 1, 96 mg, 0.23 mmol) in THF (4 mL). The reaction
mixture was concentrated in vacuo and then the residue was dissolved in HO (10 mL).
The solution was acidified with HCl (2ZM in H,O) and diluted with DCM (10 mL), then
passed through a phase separation cartridge. The organic phase was concentrated in vacuo
and the residue was purified by chromatography on silica gel eluting with
EtOAc/isohexane (0 - 100%) to give the title compound as a white solid (45 mg, 39%):
'H NMR 83.11 (3H, s), 3.20 (2H, d), 3.36 (2H, d), 3.62 (2H, t), 3.71 - 3.74 (2H, m), 7.47 -
7.67 (4H, m), 7.92 (2H, d), 8.60 (1H, s); MS 498.

Example 43: 2-Chloro-N-[[6-[2-(2-dimethylaminoethoxy )ethylsulfonyl]|benzothiazol-2-

yl]carbamoyl]benzamide

o

To a solution of N,N-dimethylethanolamine (10 pL, 1.0 mmol) in THF (5 mL) was added
sodium hydride (60%, 45 mg, 1.1 mmol). The reaction mixture was stirred until gas
evolution ceased, then added to a solution of 2-chloro-N-[(6-ethenylsulfonylbenzothiazol-
2-yl)carbamoyl]benzamide (Intermediate 1, 96 mg, 0.23 mmol) in THF (4 mL). The
reaction mixture was concentrated in vacuo and the residue dissolved in H,O (10 mL). The
solution was acidified with HCI (2M in H,O) and diluted with DCM (10 mL), then passed
through a phase separation cartridge. The organic phase was concentrated in vacuo and the
residue was purified by preparative HPLC to give the title compound as a white solid (34
mg, 29%):

'H NMR 82.70 (6H, s), 3.13 (2H, s), 3.65 (2H, ), 3.70 (2H, 1), 3.81 (2H, d), 7.50 - 7.53
(1H, m), 7.59 - 7.61 (2H, m), 7.67 (1H, d), 7.94 - 7.98 (2H, m), 8.66 (1H, s); MS 511.
Example 44: 2-Chloro-N-[(6-pyrrolidin-3-ylsulfonylbenzothiazol-2-

yl)carbamoyl]benzamide
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20

11.94 (1H, s) 26 1.40 - 1.49 (1H, m, 1.84 (2H s),
1.95 -2.01 537 (1H, m, 2.80 (3H, s), 3.07 (1H s),
WR2®2/047538 68 (2H, m, 3.72 - 3.78 (2H, nm), BCBEGB2008/050920

3.94 (2H, M), 4.06 - 4.19 (2H, ), 7.46 - 7.56 (1H,
n 7.56 - 7.65 (2H, m, g 68 (1H d), 7.97 (1H,
d) 805 (1H d), 871 (1f s), 11.85 (1H s).
1104  (1H s) 76

Vi

A solution of 2-chlorobenzamide (23 mg, 0.15 mmol) and oxalyl chloride (2 uL, 0.2
mmol) in THF (1.5 mL) was heated at 120 °C in a microwave for 5 minutes. To this was
added fert-butyl 3-(2-aminobenzothiazol-6-yl)sulfonylpyrrolidine-1-carboxylate
(Intermediate 49, 50 mg, 0.13 mmol) and the suspension was heated at 120 °C in a
microwave for 5 minutes. One drop of HCI (conc.) and MeOH (1 mL) were added and the
reaction mixture was heated at 120 °C in a microwave for 5 minutes. The reaction mixture
was diluted with MeCN (5 mL) and purified by preparative HPLC to give the title
compound as a white solid (26 mg, 43%): "H NMR $2.22 (1H, m), 3.18 - 3.27 (2H, m),
3.47-3.49 (2H, m), 4.28 (1H, m), 7.48 - 7.52 (1H, m), 7.56 - 7.60 (2H, m), 7.66 (1H, d),
7.94 -7.97 (1H, m), 8.01 (1H, d), 8.71 (1H, s);MS 435.

Example 45: 2-Chloro-5-(pyridin-2-yl)-N-(6-(methylsulfonyl)benzothiazol-2-

ylcarbamoyl)benzamide

0
ci 0 O N ﬁ_
L 0
N~ N S
H H
2\
I
™

Oxalyl chloride (0.18 mL, 2.1 mmol) was added to a suspension of 2-chloro-5-pyridin-2-
ylbenzamide (Intermediate 4, 0.47 g, 2.0 mmol) in THF (15 mL) and the mixture was
heated at 120 °C in a microwave for 5 minutes. The reaction mixture was cooled and 2-
amino-6-(methylsulfonyl)benzothiazole (0.41 g, 1.8 mmol) was added, then the mixture
was heated at 100 °C in a microwave for 10 minutes. The reaction mixture was cooled,
concentrated in vacuo and then suspended in MeOH. The suspension was filtered and
washed with MeOH. A precipitate formed in the filtrate on standing and was filtered to
give the title compound as a solid (90 mg, 10%): 'H NMR 83.24 (3H, s), 7.46 - 7.50 (1H,



27 (3H, d), 1.35 - 1.48 (2H, m, 1.56 (1H d),
1.67 (1H, d), 1.78 (1H, d), 1.86 (1H, d), 2.93 - 3.01
W@ 2049/04%558 3. 23 - 3.28 (2H, m), 3.81 - 3.89 521PCT/GB2008/050920

“N)1.19 ) (2H, nm), 3.99 - 4.07 (2H, m), 7.49 -
7.54 (1H, M, 7.57 - 7.6&y2H n), 7.68 (1H, d),
7.99 - 8.07 (2H, m), 8.75 (1H, s), 11.85 (1H, s),

11.95 (1H s) 28 0.90 (6H, d), 1.82 - 1.89 (1H,
m)M.69 27.98 (1B Hn), Dos 4964 (3H, m), 8.07 - 8.20 (1H, m), 8.25 - 8.29 (1H, m), 8.39

(1H, d), 8.66 (1H, s), 8.72 (1H, d), 11.86 (1H, s);MS 487.
Example 46: 2-Chloro-5-(pyrazol-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-

ylcarbamoyl)benzamide

éiNMQ

\ /)

Oxalyl chloride (0.064 mL, 0.74 mmol) was added to a suspension of 2-chloro-5-pyrazol-

)
Il
S_
Il
)

I-ylbenzamide (Intermediate 13, 0.16 g, 0.70 mmol) in THF (3.5 mL) and the mixture was
heated at 120 °C in a microwave for 5 minutes. The reaction mixture was cooled and 2-
amino-6-(methylsulfonyl)benzothiazole (0.14 g, 0.63 mmol) was added, then the mixture
10 was heated at 120 °C in a microwave for 5 minutes. The reaction mixture was cooled,
concentrated in vacuo and then suspended in MeOH. The suspension was filtered and
washed with MeOH to give the title compound as a solid (0.15 g, 46%):
'H NMR 83.25 (3H, s), 6.60 (1H, m), 7.72 (1H, d), 7.81 (1H, d), 7.96 (2H, s), 8.02 - 8.06
(1H, m), 8.18 (1H, d), 8.58 (1H, d), 8.66 (1H, s), 11.83 (2H, s);MS 476.

15 Examples 47 - 57
0O
Il
0O N n
N
H

Cl

0
N S
H

R

The following examples were prepared by the general procedure of Example 46, using
commercially available 2-amino-6-(methylsulfonyl)benzothiazole and appropriate
benzamides (Intermediates 6, 14, 16, 19-20, 24, 26-7, 29, 37 and 39).

Example R "H NMR MS




3.18 - 3.24 (2H, ), 3.73 (2H, t), 7.49 - 7.54
(1H, m, 7.57 - 7.64 (2H 1), 7.68 (1H, d), 7.97
W@ 24d9/0¢i8y8 8. 05 (1H, d), 8.39 (1H, s), 8.73 (1M T/GB2®$/050920
11.86 (1H, s), 11.93 (1H, s) 29 1.07 (3H t). 2.32 -
2.34 (2H m, 2.66 - 2.70 536 /\  -N-\  \/N (4H,
M, 3.31 -3.36 (6H, br m, 3.58 (2H, t),
¥ T [325(GH,s), 7.79 (1H, d), 7.96 @H, 5), 8.16 - | 477
C\’Iﬁ 8.20 (3H, m), 8.32 (1H, 5), 8.66 (1H, s), 11.83
N (2H, s)
43 T [ 1.96 (4H, m), 3.25 (4H, m), 6.65 - 6.69 (1H, m), | 479
@ 6.76 (1H, d), 7.29 (1H, d), 7.96 (2H, 5), 8.67
(1H, s), 11.68 (1H, s), 11.91 (1H, s)
29 T [0.69-0.81 (2H, m), 0.98 - 1.04 (2H, m), 1.95- | 450
A 2.04 (1H, m), 3.25 (3H, 5), 7.27 - 7.30 (1H, m),
7.36 (1H, s), 7.44 (1H, d), 7.96 (2H, 5), 8.67
(1H, s), 1173 (1H, s), 11.87 (1H, s)
50 T 325 3H,5), 4.08 (4H, 5), 6.04 (2H, 5), 6.67 (1H, | 476
@ d), 6.77 (1H, s), 7.32 (1H, 1), 7.96 (2H, s), 8.67
(1H, s), 1171 (1H, s), 11.91 (1H, s)
5T T [1.57-1.96 (8H, m), 3.32, (3H, 5), 4.86 (1H, 1), | 494
<jo 7.07-7.10 (1H, m), 7.21 (1H, d), 7.45 (1H, d),
7.96 (2H, 5), 8.67 (1H, s), 11.72 (1H, s), 11.84
(1H, s)
52 T [ 1.50- 1.80 (6H, m), 2.03 (2H, m), 2.98 - 3.00 | 478
é (1H, m), 3.25 (3H, s), 7.43 - 7.50 (2H, m), 7.55
(1H, s), 7.97 (2H, s), 8.67 (1H, s), 11.77 (1H, s),
11.88 (1H, 5)
53 T | 134 GH, 1),3.25 (3H, 5), 4.08 2H, q), 7.09- | 454
~° 71311, m), 7.25 (1H, 5), 7.45 (1H, d), 7.96
(2H, s), 8.67 (1H, s), 11.73 (1H, s), 11.84 (1H, )
54 T [3.16-3.19(@H,m),3.24 GH,5),3.72-375 | 495
[Nj (4H, m), 7.06 - 7.13 (1H, m), 7.21 (1H, d), 7.38
0 (1H, d), 7.96 (2H, s), 8.66 (1H, s), 11.71 (1H, s)
55 T 2.40 3H, 5), 3.24 3H, 5), 632 (1H, 5), 7.62 (1H, | 490
N(N ) d), 7.74 (2H, s), 7.87 (1H, s), 7.96 (2H, s), 8.67
(1H, s), 11.81 (2H, )




10

15

20

7.48 - 7.55 (1H, m), 7.56 - 7.63 (2H, m, 7.67 (1H,
d), 7.86 - 7.91 (1H, m, 7.93 - 7.98 (1H, n, 8.66

W@ 2049/0¢7%58 11. 80 (2H, s) 30 1.98 (2H, s), 3.2BCFGB2®8/050920
(6H, br m, 3.63 - 3.81 523 (4H, m, 3.89 - 3.96
(2H, m, 7.49 - 7.54 (1H,  g4m, 7.57 - 7.64 (2H, m),
7.68 (1H, d), 7.98 (1H, dé), 8.05 (1H, d), 8.71
(1H, s), 11.85 (1H, s),

56 | 2.28 3H, s), 3.25 (3L, s), 6.39 (14, d), 7.67 438 (M-
N

) | (1H,4),7.96-7.99 GH, m), 8.12 (1H, ), 845 | HY
(1H, d), 8.67 (1H, s), 11.83 (2H, s)

Z,
=\

57 324 (34, s), 7.52 (1H, 1), 7.76 (14, d), 7.96 (2H, | 488
N |s),8.50 - 8.54 (1H, m), 8.63 - 8.66 (2H, m), 8.96

|
v (2H, d), 11.85 (2H, s)

Z,

Examples 47 - 57

47: 2-Chloro-5-[1,2,3]triazol-1-yl -N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

48: 2-Chloro-5-(1-pyrrolidinyl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

49: 2-Chloro-5-cyclopropyl-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide
50: 2-Chloro-5-(2,5-dihydro-pyrrol-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

51: 2-Chloro-5-cyclopentyloxy-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

52: 2-Chloro-5-cyclopentyl-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide
53: 2-Chloro-5-ethoxy-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide

54: 2-Chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)-5- morpholin-4-yl
benzamide

55: 2-Chloro-5-(5-methyl-1H-pyrazol-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

56: 2-Chloro-5-(3-methyl-1H-pyrazol-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

57: 2-Chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(pyrimidin-2-

yl)benzamide



11.94 (1H, s) 31 3.20 - 3.37 (2H, br m, 3.37 - 3.41
(2H, m), 485 3.73 (2H, t), 4.59 (1H t), 4.75 (1H

WO 2009/54 7458 - r 7.52 (1H, m, 7.54 - 7.62 PCHGBAY0S/050920
7.66 (1H, d), 7.93 - 7.98 (1H, m, 7.99 - 8.05 (1H
nm, 8.70 (1H, s), 8.90 (g4 s), 11.78 (2H, s) 32 s
F/----'" 3.34 - 3.48 (6H, br m, 3.51 (2H, s), 3.84 -

3.92 511 -N
Example 58: 4-Chloro-3-(6-(methylsulfonyl)benzothiazol-2-

ylcarbamoylcarbamoyl)phenyl methanesulfonate

0]
o
LI

Cl O
N
H

cggf/o

Example 58 was prepared by the general procedure of Example 46, using commercially

5 available 2-amino-6-(methylsulfonyl)benzothiazole and 3-carbamoyl-4-chlorophenyl
methanesulfonate (Intermediate 28). The crude solid was purified by chromatography on
silica gel eluting with MeOH/DCM (1 - 15%) to give the title compound as a yellow solid
(0.51 g, 50%):"H NMR 83.20 (3H, s), 3.42 (3H, s), 7.48 - 7.52 (1H, m), 7.66 - 7.69 (2H,
m), 7.91 (2H, s), 8.62 (1H, s), 11.75 (1H, s), 11.82 (1H, s); MS (M-H) 502.

10 Example 59: 2-Chloro-5-(4-methylpiperazin-1-yl)-N-(6-(methylsulfonyl)benzothiazol-2-

ylcarbamoyl)benzamide

Example 59 was prepared by the general procedure of Example 46, using commercially
available 2-amino-6-(methylsulfonyl)benzothiazole and 2-chloro-5-(4-methylpiperazin-1-

15 yDbenzamide (Intermediate 30). The crude solid was purified by preparative HPLC to give
the title compound as a solid (20 mg, 4%): "H NMR 82.25 (3H, s), 7.07 - 7.11 (1H, m),
7.19 (1H, d), 7.35 (1H, d), 7.91 - 7.97 (2H, m), 8.13 (1H, s), 8.64 (1H, s). MS 508.



\..-=- (2H, m, 5.44 (1H, d), 7.49 - 7.53 (1H, m,

7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.97 (1H dd),
W@209/04755 d), 8.71 (1H, s), 11.84 (1H, s), 11PEHGB2MF/050920

(1H, s) 33 1.23 - 1.36 (2H, m, 1.47- 1.62 (3H m),

1.66 (1H d), 1.80 (2H d), @ 84 - 2.95 (2H, n), 3.46

(2H, d), 3.87 - 3.93 (2H, m), 7.49 - 7.54 (1H, 507 /

"N \)

Example 60: 2-Chloro-5-(3-(dimethylamino)pyrrolidin-1-yl)-N-(6-
(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide

o
@ANJLNAS
H H
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Example 60 was prepared by the general procedure of Example 59, using commercially

5 available 2-amino-6-(methylsulfonyl)benzothiazole and 2-chloro-5-(3-
(dimethylamino)pyrrolidin-1-yl)benzamide (Intermediate 31) to give the title compound as
a solid (26 mg, 5%): "H NMR 81.77 - 1.90 (1H, m), 2.16 - 2.27 (7H, m), 2.87 (1H, m),
3.01-3.10 (1H, m), 3.24 (3H, s), 3.40 (1H, m), 3.47 (1H, m), 6.65 - 6.69 (1H, m), 6.77
(1H, d), 7.29 (1H, d), 7.92 (2H, d), 8.13 (1H, s), 8.63 (1H, s); MS 522.

10 Example 61: 2-Chloro-5-ethynyl-N-(6-(methylsulfonyl)benzothiazol-2-

§s¥e

ylcarbamoyl)benzamide

Cl

0
N S
H

Oxalyl chloride (0.27 mL, 3.06 mmol) was added to 2-chloro-5-ethynylbenzamide
(Intermediate 9, 0.50 g, 2.78 mmol) in THF (12 mL) and the solution was heated at 60 °C
15 for 30 minutes under nitrogen. The solution was cooled and concentrated in vacuo to give
the crude isocyanate. A solution of the isocyanate in THF (6 mL) was added dropwise over
5 minutes to a stirred solution of 6-(methylsulfonyl)benzothiazol-2-amine (0.64 g, 2.78
mmol) in THF (6 mL) at 60 °C and the solution was heated at 60 °C for 90 minutes under

nitrogen. The reaction mixture was diluted with EtOAc and washed with H,O (x 2) and



m, 7.57 - 7.64 (2H, m), 7.68 (1H, d), 7.97 (1H,
dd), 8.04 (1H, d), 8.71 (1H, s), 11.85 (1H, s),

WA 2000447538, s) 34 0.01 (2H, q), 0.23 - 0.31 PCHGB§/050920
0.63 - 0.74 493 (1H, m), 2.57 (2H, d), 2.91 - 2.98

(2H, ), 3.43 (2H, t)gg 7.19 - 7.25 (1H, ny,
7.26 - 7.35 (2H, m, 7.38 (1H, d), 7.65 - 7.71 (1H,
m, 7.75 (1H, d), 8.32 (1H, s), 8.43 (1H, s), 11.52

satlgrll{_eld b‘?‘i)ne. The organic phase was left to stand for 30 minutes and the resulting
precipitate was filtered and washed with EtOAc to give the title compound as an off-white
solid (0.34 g, 28%): "H NMR 83.25 (3H, s), 4.41 (1H, s), 7.54 - 7.71 (2H, m), 7.79 (1H, s),
7.96 (2H, s), 8.66 (1H, s), 11.59 - 12.05 (2H, m);MS 434.

5 Example 62: 2-Chloro-5-pyrrolidin-1-ylmethyl-N-(6-(methylsulfonyl)benzothiazol-2-

§e¥e s

ylcarbamoyl)benzamide

Cl

0
N S
H

C’N
Pyrrolidine (0.1 mL, 1.2 mmol) was added to a suspension of 5-bromomethyl-2-chloro-N-
(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)benzamide (Intermediate 33, 0.20 g, 0.40
10 mmol) in MeCN (4 mL) and the solution was stirred for 15 minutes. The reaction mixture
was concentrated in vacuo and the resulting residue was purified by chromatography on
silica gel eluting with MeOH/DCM (0 - 10%) to give the title compound as a pale yellow
solid (0.14 g, 71%):'"H NMR 81.73 (4H, d), 2.56 (4H, s), 3.23 (3H, s), 3.71 (2H, s), 7.46 -
7.57 3H, m), 7.87 - 7.94 (2H, m), 8.59 (1H, s), 11.5 (2H, br s); MS 493,
15 Example 63: 2-Chloro-5-(2-(dimethylamino)ethoxy)-N-(6-(methylsulfonyl)benzothiazol-

[§a%

2-ylcarbamoyl)benzamide

Cl 0
N S
H

0)

o
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11.62 (1H, s) 35 - 41 1.04 - 1.10 (2H m, 1.11 -
1.18 (1H, n), 1.36 - 533 1.43 (1H, n), 1.45 - 1.54
W@ 3Mo/04558 2. 24 - 2. 29 (1H, m, 2.36 (1H, d)PCBGBZ008/050920

3.21 (3H, m, 3.65 - 3.72 (3H m), 7.46 - 7.52 (1H,
m, 7.56 - 7.62 (2H, ), ¢ 66 (1H d), 7.96 (1H,
dd), 8.02 (1H, d), 8.35 (IH, d), 8.71 (1H s),
11.79 (1H, s), 11.91 (1H, s)

5-(2-Bromoethoxy)-2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide (Intermediate 35, 0.18 g, 0.34 mmol) and dimethylamine (2M in
THF, 0.34 mL, 0.68 mmol) were suspended in MeCN (3 mL) and the reaction mixture was
heated at 140 °C in a microwave for 15 minutes, then cooled and concentrated in vacuo.
The residue was triturated with MeOH, then filtered and the solid was purified by
preparative HPLC to give the title compound as a colourless oil (10 mg, 6%): MS 497.

Example 64: 2,5-Dichloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
0O

iSatay

Cl

0
N S
H

Cl

A solution of (4-fluorophenyl)-N-(6-methylsulfonylbenzothiazol-2-yl)carbamate
(Intermediate 44, 0.30 g, 0.82 mmol) and 2,5-dichlorobenzamide (0.17 g, 0.90 mmol) in
THF (10 mL) was treated with potassium fert-butoxide (1M in THF, 1.5 mL, 1.5 mmol)
and the reaction mixture was heated at 65 °C for 4 hours under nitrogen. The mixture was
treated with potassium fert-butoxide (1M in THF, 0.6 mL, 0.6 mmol) and heated at 65 °C
for 2 hours and then more potassium tert-butoxide was added (1M in THF, 0.3 mL, 0.3
mmol) and the reaction mixture was heated at 65 °C overnight. More potassium fert-
butoxide (1M in THF, 0.3 mL, 0.3 mmol) was added and the mixture was heated at 65 °C
for 2 hours and then the mixture was diluted with H,O (4 mL) and acidified with HCl 2M
in H>O, 2.5 mL, pH 4 - 5). The mixture was then diluted with H,O (20 mL) and extracted
with EtOAc (2 x 20 mL). The combined organic phases were concentrated in vacuo and
the residue was triturated with MeOH (3 mL), then filtered and washed with MeOH (10
mL) to give the title compound as a white solid (0.12 g, 51%): "H NMR 83.25 (3H, s), 7.64
(2H, s), 7.81 (1H, s), 7.96 (2H, s), 8.67 (1H, s), 11.77 (2H, s); MS 444.



10

15

36 /--- 1.60 - 1.69 (1H, n), 1.76- 1.85 (1H, m), 1.93

- 537 -N 2.02 (1H, m, 2.04 - 2.14 (1H, m, 3.22
W@ A49/0$7558 3.45 - 3.52 (2H, m, 3.56 - 3.63 PAHGBRJ0B/050920
3.95 - 4.04 (3H, m, 7.48 - 7.53 (1H, m, 7.57 -
7.64 (2H, m, 7.68 (1H dy, 7.97 (1H dd), 8.05
(1H, d), 8.72 (1H, s), 11.85 (1H, s), 11.94 (1H, s)

37 1.96 (1H, d), 2.26 - 2.32 (1H m, 3.14 - 3.21 521
Example 65: 2-Chloro-5-methyl-N-(6-(methylsulfonyl)benzothiazol-2-

0
Bavas
3

Example 65 was prepared by the general procedure of Example 64, using commercially

ylcarbamoyl)benzamide

Cl 0O
N
H

available 2-chloro-5-methylbenzamide and (4-fluorophenyl)-N-(6-methylsulfonyl-
benzothiazol-2-yl)carbamate (Intermediate 44) to give the title compound as a white solid
(60 mg, 20%): 'H NMR 52.35 (3H, s), 3.25 (3H, s), 7.35 - 7.41 (1H, m), 7.44 - 7.50 (2H,
m), 7.96 (2H, s), 8.67 (1H, s), 11.72 (1H, s), 11.85 (1H, s); MS 422.

Example 66: 2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-5-pyrrol-1-yl-

Pty

benzamide

Cl

0
N S
H

¥

Example 66 was prepared by the general procedure of Example 64, using 2-chloro-5-
pyrrol-1-yl-benzamide (Intermediate 40) and (4-fluorophenyl)-N-(6-
methylsulfonylbenzothiazol-2-yl)carbamate (Intermediate 44). The crude solid was
purified by preparative HPLC to give the title compound as a white solid (14 mg, 7%):
'H NMR 83.26 (3H, s), 6.33 (2H, t), 7.50 (2H, t), 7.67 (1H, d), 7.80 - 7.83 (1H, m), 7.98 -
8.00 (3H, m), 8.70 (1H, s), 11.82 (2H, s); MS 475.



(2H, m), 3.49 (1H, br nm), 3.58 (1H, br m, 3.72

(1H, br m), 3.79 - 3.92 (3H, m), 4.51 (1H s), 4. 65
W@ 2069/087)558 7. 49 - 7.55 (1H, m), 7.57 - 7.64  PCHGB)§050920

7.68 (1H, d), 7.97 (1H, d), 8.05 (1H WO

2009/ 047558PCT/ GB2008/ 05092078  d), 8.71 (1H, s),

11.85 (1H, s), 11.95 (1H, s) 38 CG. 7----- /| 41 1.07

(6H, d), 3.14 (2H s), 3.25 (1H, s), 3.52 - 3.59 (4H,

R R ot ML I O

triaddl-1-81)bdhzadide s), 8.73 (1H, s),

0
Cl 0O 0 I\II/Q;:S:‘_
NJJ\N/ks ©
H H
N\
N
>

2-Chloro-5-(1H-1,2,4-triazol-1-yl)benzamide (Intermediate 15, 0.25 g, 1.12 mmol), 4-

5 fluorophenyl 6-(methylsulfonyl)benzothiazol-2-ylcarbamate (Intermediate 44, 0.41 g, 1.12
mmol) and potassium tert-butoxide (1M in THF, 3.37 mL, 3.37 mmol) were suspended in
THF (20 mL) and the reaction mixture was heated at 120 °C in a microwave for 15
minutes. The reaction mixture was cooled, diluted with THF and then neutralised with HCI
(2M in H»0) and concentrated in vacuo. The residue was purified by preparative HPLC to

10 give the title compound as a colourless solid (58 mg, 11%): '"H NMR 83.20 (3H, s), 7.77
(1H, d), 7.92 (2H, s), 7.99 - 8.05 (1H, m), 8.19 (1H, s), 8.26 (1H, s), 8.62 (1H, s), 9.33 (1H,
s), 11.68 - 11.97 (2H, m); MS 477.
Example 68: 2-Chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(thiazol-5-

yl)benzamide
0
Ji
cl 0 O N ﬁ_
L 0
N N S
H H
Z
=/

15

Example 68 was prepared by the general procedure of Example 67, using 2-chloro-5-

(thiazol-5-yl)benzamide (Intermediate 12) and (4-fluorophenyl)-N-(6-

methylsulfonylbenzothiazol-2-yl)carbamate (Intermediate 44) to give the title compound as

a colourless solid (92 mg, 9%): "H NMR 83.20 (3H, s), 7.63 (1H, d), 7.80 - 8.05 (4H, m),
20 839 (1H, ), 8.63 (1H,s),9.11 (1H, s), 11.76 - 11.93 (2H, m); MS 493.
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11.86 (1H, s), 11.94 (1H s) 39 0.68 (2H t), 0.97

(2H, m, 1.34 (3H, s), 3.27 - 493 3.32 (2H, m, 3.69
W@ 2049/047%58 7. 48 - 7.54 (1H, m, 7.57 - 7.64 RQHGBR0S/050920

7.68 (1H, d), 7.99 - 8.07 (2H, m, 8.75 (1H, s),

8.85 (1H, s), 11.85 (2H, ) Exanpl es 15 - 39 15:

2-Chloro-N-[[6-[2-(ethyl -(2-nethoxyet hyl )am no) et hyl su

| f onyl ] benzot hi azol - 2- yl ] carbanoyl ] benzam de 516:

e itk S ensmue i
ylcﬁfbamoyl)benzamide

2-Chloro-N-[[6-[2-(cycl opentyl am no) et hybsul fonyl ] benz
ot hi azol - 2- yl ] carbanoyl ] benzam dg 8:

2-Chl oro- N-[ [ 6-[2- (2p- di get hyl.py 'g——lyl)ethylsu
| fonyl ] benzot hi a - 1ﬂ£l ] gar bs 1] b(%nzam' de 19:
2-Chl oro-N-[[ 64 [ yamaé -yl )ethyl sul f
onyl ] benzot hi carg anoyl | benzam de  20:
2-Chloro-N-[[ 6

nzot hi azol -2- ylJcar barmyl ] benzam de 1521.:
2-Chloro-N-[[6-[w- (3, 3-di fluoropyrrolidin-1-ypethyl sul
fonyl ] benzot hi ?{2? 2- yl]carbanoyl ] benzam de

Example 69 was prepared by the general procedure of Example 67, using 2-chloro-5-(1H-
imidazol-1-yl)benzamide (Intermediate 41) and (4-fluorophenyl)-N-(6-
methylsulfonylbenzothiazol-2-yl)carbamate (Intermediate 44) to give the title compound as
a brown solid (30mg, 17%):

'H NMR 83.26 (3H, s), 7.29 (1H, s), 7.78 (1H, d), 7.89 - 7.94 (2H, m), 7.97 (2H, s), 8.10
(1H, d), 8.58 (1H, s), 8.67 (1H, s), 11.66 - 12.23 (2H, m); MS 476.

Example 70: 2-Chloro-N-(6-(methylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-
nitrobenzamide

o)

1 Fob
NJI\N/I\S ©
H H

NO

2

Oxalyl chloride (0.096 mL, 1.10 mmol) and 2-chloro-5-nitrobenzamide (0.20 g, 1.00
mmol) were dissolved in THF (3 mL) and heated at 120 °C in a microwave for 5 minutes.
The reaction mixture was cooled, concentrated in vacuo and then the residue was diluted
with DCE (3 mL) to give a solution of crude 2-chloro-5-nitrobenzoyl isocyanate.
Trimethylaluminium (2M in hexanes, 0.75 mL, 1.50 mmol) was added to 6-
(methylsulfonyl)benzothiazol-2-amine (0.23 g, 1.00 mmol) and DIPEA (0.35 mL, 1.99
mmol) in DCE (10 mL) and then the solution was stirred for 5 minutes under nitrogen and
then cooled to 0 °C. The solution of crude 2-chloro-5-nitrobenzoyl isocyanate was added to

the reaction mixture over 10 minutes at 0 °C, then the reaction mixture was warmed to
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22:
2-Chl oro-N-[[ 6-[ 2- (oxol an- 2-yl et hyl am no) et hyl sul f ony

WO dwenzisshi azol - 2- yl ] car banoyl | benzam de  23: PCT/GB2008/050920
2-Chloro-N-[[ 6-[2-(4- et hyl pi perazi n-1-yl)ethyl sul fony
| ] benzot hi azol -2- 20 yl ] car hgnoyl | benzam de 79 24:
2-Chloro-N-[[6-[2-(3, 5-di net hyl pi perazin-1-yl)ethyl su
fonyl ] benzot hi azol - 2- yl ] carbanoyl ] benzam de 25:

roof %tp%fa?ut%l' ané Lt@fr?cg 1 66 hl?t@é" 'J%‘ﬁb%ﬂl?é %gg' X@gﬁ&z&&y b Rcuo and
enzothi azol y car enzam

theZeguihloowas- MutddowZh Eo@Ab Yl(} 1&111)( ahdMHE(20 rfﬂl) hthkn mhed)velthCI (1M

. lsulf l]1Db h b |'] ,
in BR0Fb) %@C‘F t?lér? %azlllr?édr?é%ﬂd TIS rﬂgrr%%nls %@Yrvng rf%in;z)lt?red and
co&@ﬂ%ﬁ&&‘ina\%@bo gnd ‘bﬁle]ré\s?d&w&@i%ﬂ 9 %ﬁ)%latgggaphy on silica gel eluting

| or o-
WItEl’Mf(QHfEE(EHvMOprl@WI taigivea) selit yhas wMak (dfrwll tilblrantt with MeOH and

ﬁlt?rte{i]%oaél% ﬂteiltg?t J& 20 BRI E‘g @gé %UZX:%%B\%\”% 24 (3H,
S), el@mml @H@@éZH égl 8. 3§a8b,9qmyh1]) tB sz’ 6530 71 ﬂlH m), 11.84

| or o- 4- oxazepan- 4- yl ) et hyl’sul f onyl | benzo
U}iﬁbdﬂSHSQ— yI]carbanDyI]benzan1de 1531:

| ] { L]b
exgpgl At - LB R AR LR RN oS figny bl ben=
yl]¢®bamoyl]-5 pyrrol 1-yl- benzamlde

[2-[(3R)-3-fluoropyrrolidin-I- yI]et?yIsquonyI]benzoth
I azol - 2- yI]carbanDyI]benzan1e- ||33 2-Chloro-N [

[ 6- ClL .0

[2-(1-piper|dyl)wthy ul f nyI zoﬂﬁ?é{gL\ yl ] car bam
oyl ] benzaniag_2034: g _4)
[2-(cycl of net yla no) thylsulfonyl

ot hi azol ] carb anoyl]b enzam de 2 Chloro N-
[[6- [2- (n0'o or nan- 2- ylan1no)ethylsulfonyl]b

enzot hiaz 0%-2- yl] carb anmoyl]b enzanm de 36:

2-Chloro 642- [2-(nmethoxynethyl)pyrrolidin-I-yl]

et hyl sul foqyl/ b enz ot hi azol -2- 25
yl ] car banoyTTbenzam de 37:

oxaltyf?éﬂleﬁ@e ol 16113 thind B vR)adde P SxFERRNOY Ol BlidoS-Fyhs-1-y1-
bergzhl]ngiel(wtsnnﬂlefdmty #9,.8e¥ ot 10 amoiol pnyllHIE Al0bahbynd the neratplmixture
38:  2- <N [ L] 6- - 2- i
wa s RO CORD P s i o SRy wissselid.angio-:
10d}éf()ﬂopﬁ?l@ﬁlkforé}iﬁ)%hﬂdﬁhl@ﬂﬁ@narﬂﬁe m@mearaﬁéhm 0010 [1[06-1{11%01) was added,
met hyl cycl opropyl ) am no] et hyl sul I

thea pxotupesion-veas hgpted @h@%°@fmﬁ0]mln@t¢2amqf§act@@ nE AP Was cooled
ey Py 07 4 3: TGNy AHRL BT FBETOT R g ofes fenied
60 9¢ lfear hairoyhd Reaoarhdeure was cooled, concentrated in vacuo and the residue
was purified by chromatography on silica gel eluting with MeOH/DCM (1 - 10%) to give
the title compound as a white solid (0.14 g, 24%): "H NMR $1.03 - 1.10 (6H, m), 1.81 -
1.90 (2H, m), 2.54 - 2.57 (2H, m), 2.79 - 2.99 (4H, m), 3.40 - 3.46 (2H, m), 6.33 (2H, 1),
7.48 (2H, t), 7.66 (1H, d), 7.81 (1H, dd), 7.89 - 7.99 (3H, m), 8.63 (1H, s); MS 574.
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wW@iopherszan de 5 (Internediate 1, 96 ny,

Th?9 ﬁ}owmg CXANY) €s WG}‘

To a solution of

2-chl oro- N-[ (6- et henyl sul f onyl benzot hi azol - 2-yl ) car bam

0. 23 PEDIGB200R/050920
THF (4 nmL) was added sodi um net hoxide (25%in MeOH, 1

m.). The reaction mxture stgod for 30 m nutes and was
then concentrated in vacuo. The residue was dissol ved

in H0 (10 nm) and acidified with HCl1 (2Min H20). The

ExB& ésﬁbt%ﬁe was filtered and dried to give the title

44% : 1H NMR 63. 11

69 (4H, m,
H s), 11.87

[l

(2ff dr yq;ﬂxl: ony) benzo\hi azol - 2-
hZam e a Sol ution of R
2-chl oro- N ‘;thenglsuﬁ?onylbenzothiazol-z-yl)carbam
oyl ] benzam de (Internmediate 1, 0.12 g, 0.28 mol)
in THF (5 mL) Iwas added Triton B (1 nL) and the
sol ution was-Neft to stand overni ght. The sol ution was
concentrate&\ q&vacuo and purified by preparative HPLC
to give the e conpound as a mhlte solid (11 nm,

1H NVR 6 P@‘gﬁ\ by rﬁle g@l P(‘iﬁ)ﬁdu@)"?%ﬁgmﬁgiﬂ using 6-

rrol-1-yl-

ound as a white solid (46 ny,
(3H s), 3.61 - 3.66 (4H, : 4
7.94 (2H, q), 8. 64 10(1H %§,
(1H, s); Ms 45¢!

2-Chloro-N-[[ &
yl ] car banoyl

.
>

(3- @ﬁ%ﬁ%bﬂsﬂi@o |)benzothiazol-2-amine (Intermedlate 47), 2-chloro- I5 ]p

| or o- 6 [ 2- (2- net hoxyet h
beuznmgkdﬂntgmneﬁ@tw?)c@ﬂwm@ﬁrylb&m

0X

ethylsulfony
agle amigas. To a

enz

o

ER

I UI IIL‘,lIIU
Nas ad%ed SO

ot (8 ut,— 1O ™mol)—n
:n]ﬁma dride (60% 45 ng, 1.1

e ol B
I T

MS

7ol ) .

evol ut i
2-chl or
yl)carb
mol ) i
concent
di ssol v
w th HC

The reqctlon
bn ceasqd, t
D- N-[( 6- et he
amoy | Noenzami
n THFEC4 )
rated in vac
ed in H20 (1
il (2M in H20

0130YDHENV@S3 SHI5S6I(EM, tho 9b4 0B m),
nen added to a sol ution

Ny I88URHohy3. %%tdﬁ; %%KZH_M) 3.46

r

U S RO L st T . %5,

1G.7dnd. 17h(e1m1 hhe7.Resildub, 8a3% (1H, br

D mL). The solution was acidified
Shnd diluted with DCM (10 ni),

572

tAen pa
or gani c
resi due

el uting|wt

title c
63.11 (
t), 3.7

ssed tProugn
phaseywas c
was (puny fie
i ELDAc/ |
bnpouny as a
BH, s), 3.20
L - 3.74 (2H

T BNEHE; Sf?é‘L é@% Wgﬂ{t %gﬁ% ™

)ncentra ed i Uo a

1 (43, tmrxmm@r apBy2ian) s1.43 (a1, gp|

e %8/?93%)&& NN

3%7‘%?12& 740G
’m)_j}}g 65?(1ﬁ6s)§§¥1"78@H 555 g gH

587

R

T2H, d)
2- Chl or
] benzot
solutio
nol ) i
mg, 1.1
gas evo

8. 60 (1H,
D- N- [
Ni azo\-2- yl]
n of N, N-di ne
n THF (5 L) |wa
mol ). The

2-chl or

5) 71%4@@ 2 Ex@ihlte 348:(2H, m), 3.38 -
- [ 2- (-

uti on ceased

R AR Tk (Rl oy e
(gt e 19t o 059

added sodi’'um hydri de '(
é&dt(ilHnmbn KU, WaB- 6t (I, eyl 1d ri19|

D- N-[ (6- et he

558

added to a sol ution of
1§%§31§6nylbenzothlazolz yl ) car ban

D

yl ]benzam de (Internediate 1, 96 ny,

(4 m).

7.94 -

0. 23 nmol)

In THF

The reaction m xture was concentrated in vacuo

Examples@ -r7dsi due di ssolved in H20 (10 nl).

72 R LGRS EReitent St Bl prele Mo ften Al

yl]cepanatl|-spyeal-i fyil-dgezamifke or gani ¢ phase was
concentrated in vacuo

73: @r@b@rw \e-(Rpircraz- éTW@Opﬂéulfqne/i)ée%%wh ~aleagbaiy

i 299
poffi g %%%%%Er ?s
7.53 25(1H, :
7.98 (2H m,
2-Chloro-N-[ (6-pyrrolidin-3-
y1) car banoyl | benzam de
2-chl orobenzam de (23 ng, 0.15 mmol ) and oxal yl

7.59 -

The 20

and the residue was purjified b
1H NWR 62.70 (6H, s), 3.13 (2H,
70 (2H, t), 3.81 (2H, d), 7.50 -
7.61 (2H, m, 7.67 (1H d),
8.66 (1H, s);
yl sul f onyl benzot hi azol -
82 A solution of

I |

{les-

M5 511. Exanpl e 44:
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I I o 150xalyl chloride (0.18 nL, 2.1 mmol) was added
to a suspension of 2-chloro-5-pyridin-2- ylbenzam de
W@ pewvosTsesli ate 4, 0.47 g, 2.0 nmmol ) in THF ( 15PGi/Ba098/050920
the m xture was heated at 120 Cin a mcrowave for 5
m nutes. The reaction m xturg was cool ed and 2-
am no- 6- (et hyl sul f onyl ) benzot hi azole (0.41 g, 1.8
mol ) was added, then the mixture was heated at 100 C

74, PRS-l P T S e

pw$Msp§hNﬁdmmnbNbOH The suspensi on was flltered and

washed wi MeQ recip't te fornme
Example Bhdr é@%ﬂ&%@-&rpw@ sl APEnYPLRPY SHLfnwliheezot 1S
yl]@agﬁﬁ?ﬁé’ﬁES%%n% wﬂb@nz(aﬁﬁdyg 10%: 1H NWR 63. 24 (SH,
s), 50°(1H, , 7.69 - 7 78 (1H, , 7.96
- 8.04 (3H m, 8.07 - 8 20 (1p ) .25 - 8 29 (1H,
nm, 8.39 (1H, _d), 11. 86
(1H, s); Ms 487
2- Chl or o- 5- ( pyr azsd ( (nethy@sulfon | ) benzoth
i azol - 2- ylm)y :ﬁam de | S- 1 | M5
Oxal yl chl g (0. 064 , 0.74 nnDI) mas ded to a
suspensi on O - chl or 0- 5- pyrazol 1-yl benzam d
(Internediatel 13, 0.16 g, 0.70 mmol ) in THF (3.5 nl)
and the m x was heated at 120 Cin a mcrowave for
5 m nutes. he/reaction m xture was cool ed and 2-
am no- 6- (et sulfonyl)benzothiazole (0.14 g, 0.63

Iso%wam\/l\@es g%gdisg 5 ql%%g Was aflgfetcptro%hsltl(l)rewagltuﬁon of’Z-¢c ﬁltor(;'-?\](-)[[@(&
1odvs@s)p9@@Hf@@1)beﬁ>m1anidlatﬁ¢barbanm¢]u@pmdl I-bBBeI&laﬁ]@@l’(dﬁérmedlate
in MeOH. The suspension was filtered and washed wth

48, Nebe.t et gy iInd HE (5 mL¢ argibgmienction sixtord waypateg ay 100 °Cina
ml%fs)v@d\?a %)1 E‘l fwﬁflgtgﬁ Zléusq%\gku(ezgylas C(jo(?e% g‘%luzjfedr%dé%e s(oilﬁ(was’trlturated

wit@ MEK b BHO arfil thén pldidied Dy reSer@®pliabblHPI)C tolgivdihe (i@lelcompound
s), M5 476, 15 Exanples 47 - 57 o | | S- | | o The
as  phite sl Oeagndd &a: %NM%%&&K@& By | PR B ehed ¥ (2H, m), 3.23
6
(I S G PR oo B N7 R TP R 7Rkl .02

7.94y b oy, i 7208( 16k 8, Ari3deH, ), ﬁt@r(mﬁdbm)s&w(lm&), 1&Y4 (1H, s), 11.99
(14?)%9&5%4 26-7, 29, 37 and 39). Exanpl eR111 NMRMS 84

Example 76: 2-Chloro-N-[[6-[3-(2-methoxyethylamino)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]-5-pyrrol-1-yl-benzamide

Example 76 was prepared by the general procedure of Example 75, using 2-chloro-N-[[6-
(3-iodopropylsulfonyl)benzothiazol-2-yl]carbamoyl]-5-pyrrol-1-yl-benzamide

(Intermediate 48) and commercially available 2-methoxyethylamine to give the title
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15

N 3.25 (3H, s), 7.79 (1H, d), 7.96 (2H, s), 8.16 -

8.20 (3H, m, 8.32 (1H, s), 8.66 (1H s), 11.83 (2H,
W@2004/8F7588 | N 1.96 (4H, m, 3.25 (4H, m, 6. 6ECFGB2®8/050920

(1H, m, 479 ¢ ) 6.76 (1H d), 7.29 (1H, d), 7.96

(2H, s), 8.67 (1H s), 11968 (1H s), 11.91 (1H, s)

49 0.69 - 0.81 (2H, m, 0.98 - 1.04 (2H, n), 1.95 -

450 2.04 (1H, m, 3.25 (3H, s), 7.27 - 7.30 (1H

cox@oél?d as a whité-s3fid ({é‘g_{ng)c‘.)lH NV 1(@“2@)111), %08 ?2I(I,21lﬁ|), 07 (2H, m),
3.28 (3H, s), 3.49 (2H, d), 3.54 (2H, m), 6.33 (2H, s), 7.49 (2H, s), 7.67 (1H, d), 7.82 (1H,
d), 7.90 - 8.05 (4H, m), 8.68 (1H, brs), 11.95 (1H, s), 12.01 (1H, s); MS 576.

Example 77: 2-Chloro-N-[[6-[(3S)-pyrrolidin-3-yl]sulfonylbenzothiazol-2-yl]carbamoyl]-
5-pyrrol-1-yl-benzamide

Oxalyl chloride (99 pL, 1.15 mmol) was added to a suspension of 2-chloro-5-pyrrol-1-yl-
benzamide (Intermediate 40, 0.23 g, 1.04 mmol) in THF (10 mL) and the mixture was
heated at 120 °C in a microwave for 5 minutes, then cooled and fert-butyl (3S)-3-(2-
aminobenzothiazol-6-yl)sulfonylpyrrolidine-1-carboxylate (Intermediate 52, 0.40 g, 1.04
mmol) was added. The suspension was heated at 120 °C in a microwave for 5 minutes,
then the reaction mixture was cooled, concentrated in vacuo and the residue was purified
by chromatography on silica gel eluting with MeOH/DCM (2 - 15%) to give the title
compound as a white solid (0.12 g, 22%): "H NMR §2.02 - 2.15 (2H, m), 3.04 - 3.07 (2H,
m), 3.36 - 3.41 (2H, m), 4.06 - 4.10 (1H, m), 6.30 (2H, t), 7.48 (2H, t), 7.59 (1H, d), 7.72 -
7.75 (1H, m), 7.75 - 7.85 (3H, m), 8.45 (1H, s), 9.50 (1H, br s); MS 530.

Example 78: 2-Chloro-N-[[6-[(3R)-pyrrolidin-3-yl]sulfonylbenzothiazol-2-yl]carbamoyl]-

5-pyrrol-1-yl-benzamide

éiNiNb}

N

)

O=w=0
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(1H, s), 11.73 (1H, s), 11.87 (1H, s) 50 1 N 3.25

(3H, s), 4.08 (4H, s), 6.04 (2H, s), 6.67 (1H, 476
We2009637556. 77 (1H, s), 7.32 (1H, t), 7.96 (2H PGIGB008/H50920

(1H, s), 11.71 (1H, s), 11.91 (1H, s) 511 0 1.57 -

1.96 (84 m, 3.32, (3H, s),04.86 (1H t), 494 Cr

7.07 - 7.10 (1H, m, 7.21 (1H d), 7.45 (1H, d),

7.96 (2H, s), 8.67 (1H, s), 11.72 (1H s), 11.84

Exénlql)_fe 78hwas prepared by the general procedure of Example 77, using fert-butyl (3R)-3-
(2-aminobenzothiazol-6-yl)sulfonylpyrrolidine-1-carboxylate (Intermediate 54) and 2-
chloro-5-pyrrol-1-yl-benzamide (Intermediate 40) to give the title compound as a white
solid (66 mg): "H NMR 82.18 - 2.28 (2H, m), 3.19 - 3.29 (2H, m), 3.44 - 3.50 (2H, m),
4.30 (1H, m), 6.33 (2H, t), 7.49 (2H, t), 7.67 (1H, d), 7.80 - 7.83 (1H, m), 7.94 - 8.02 (3H,
m), 8.70 (1H, s); MS 530.

Example 79: 2-Chloro-N-[[6-(2-piperazin-1-ylethylsulfonyl)benzothiazol-2-
yl]carbamoyl]-5-pyrrol-1-yl-benzamide

0]
[l
S
| Yanvg"
N
H

Cl

O
N S \_/
H

¥

Oxalyl chloride (158 pL, 1.83 mmol) was added to a suspension of 2-chloro-5-pyrrol-1-yl-
benzamide (Intermediate 40, 0.37 g, 1.66 mmol) in THF (4 mL) and the reaction mixture
was heated at 120 °C in a microwave for 5 minutes. The mixture was cooled and 6-
ethenylsulfonylbenzothiazol-2-amine (0.40 g, 1.66 mmol) was added and then the
suspension was heated at 120 °C in a microwave for 5 minutes. The mixture was cooled,
decanted, and the solution was concentrated in vacuo and then the residue was diluted with
THF (4 mL). Piperazine (0.43 g, 4.99 mmol) was added to the solution and the reaction
mixture was heated at 120 °C in a microwave for 5 minutes. The mixture was cooled,
filtered and the solid was triturated with MeOH and Et,0, and then filtered to give the title
compound as a white solid (0.14 g, 15%): "H NMR 82.33 - 2.37 (4H, m), 2.63 (2H, t), 2.66
- 2.73 (4H, m), 3.48 (2H, t), 6.29 (2H, t), 7.47 (2H, t), 7.50 - 7.60 (2H, m), 7.65 - 7.72 (3H,
m), 8.20 (1H, s), 9.20 (1H, br s); MS 573.



52 1.50 - 1.80 (6H, m, 2.03 (2H, m, 2.98 - 3.09

478 (1H, m, 3.25 (3H, s), 7.43 - 7.50 (2H, m, 7.55
W@ 2049/0¢7%58 7. 97 (2H, s), 8.67 (1H, s), 11.77 (1rCT/€B2008/050920

11.88 (1H, s) 53 1 1.34 (3H, t), 3.25 (3H s), 4.08

(2H, q), 7.09 - 4564 "--- 7z 7.13 (1H, n), 7.25 (1H

s), 7.45 (1H, d), 7.96 (2H, s), 8.67 (1H, s), 11.73

(1H, s), 11.84 (1H s) 541 3.16 - 3.19 (4H m, 3.24

Exhiiles®h- 83- 72 - 3.75 495
0
|

|G g a"

Cl

0
N S
H
¥
The following examples were prepared by the general procedure of Example 79, using 6-

ethenylsulfonylbenzothiazol-2-amine, 2-chloro-5-pyrrol-1-yl-benzamide (Intermediate 40)

5 and commercially available amines.

Example R "H NMR MS
30 T [2.69 2H, 1), 290 (2H, 1), 3.19 3H, 5), 335 - | 562
SNH 3.37 (2H, m), 3.51 (2H, 1), 6.32 (2H, 1), 7.48
3 (2H, 1), 7.63 (1H, d), 7.76 - 7.79 (1H, m), 7.86 -

7.91 (4H, m), 8.54 (1H, s)
1.89 (20, 1), 2.65 - 2.72 (2HL m). 3.11 (3H, 1), | 544
O 3.30 - 3.40 (2H, m), 6.32 (2H, 1), 7.49 (2H, 1),
7.64 -7.66 (1H, m), 7.78 - 7.82 (1H, m), 7.91 -
7.94 (3H, m), 8.59 (1H, ), 11.65 (2H, br s)

32 T | 0.98-1.00 (6H, d), 2.95 (2H, 1), 3.51 @H, 1), | 546
\(NH 6.31 (2H, 1), 7.48 (2H, 1), 7.61 (1H, d), 7.74 -
7.85 (4H, m), 8.48 (1H, )

81

Examples 80 - 82
80: 2-Chloro-N-[[6-[2-(2-methoxyethylamino)ethylsulfonyl]benzothiazol-2-yl]carbamoyl]-
5-pyrrol-1-yl-benzamide

10 81: N-[[6-[2-(Azetidin-1-yl)ethylsulfonyl]benzothiazol-2-yl]carbamoyl]-2-chloro-5-pyrrol-
1-yl-benzamide
82: 2-Chloro-N-[[6-[2-(propan-2-ylamino)ethylsulfonyl]benzothiazol-2-yl]carbamoyl]-5-
pyrrol-1-yl-benzamide



N (4H, m, 7.06 - 7.13 (1H, m, 7.21 (1H, d), 7.38

oz (1H, d), 7.96 (2H, s), 8.66 (1H, s), 11.71 (1H s)
W@G200p/0471558T 2. 40 (3H, s), 3.24 (3H, s), 6.32 (1M T/EB2008/050920

7.62 (1H, 490 1\k\ir d) 7.74 (2H, s), 7.87 (1H s),

7.96 (2H, s), 8.67 "' (1Hges), 11.81 (2H, s) WO

2009/ 047558PCT/ GB2008/ 050920 85 56 1 N N,, 2.28 (3H,

s), 3.25 (3H, s), 6.39 (1H d), 7.67 (1H, d), 7.96 -

Exél{l’c})@eléﬁ?’ gLSB%3’-1%5()%?(%gé'G'Fﬁ\()iért_anﬁn(ﬁgthglljsm’for%h)beﬁzoqlziaéolt-'j-
ylcarbamoyl)-5-(1H-pyrrol-1-yl)benzamide

]

N i

Br O )(T\ /”\ Ol_\—II\{I
@*ﬁ NS )=
)

Example 83 was prepared by the general procedure of Example 79, using 6-

5 ethenylsulfonylbenzothiazol-2-amine, 2-bromo-5-pyrrol-1-yl-benzamide (Intermediate 43)
and commercially available isopropylamine. The crude solid was purified by preparative
HPLC to give the title compound as an off-white solid (75 mg, 4%):

'H NMR 80.98 (6H, d), 2.88 (1H, m), 2.95 (2H, m), 3.50 (2H, m), 6.30 (2H, d), 7.45 (2H,
d), 7.62 - 7.66 (1H, m), 7.73 (1H, d), 7.82 (3H, m), 8.14 (1H, s), 8.48 (1H, s); MS 592.

10 Example 84: 2-Iodo-N-(6-(2-(isopropylamino)ethylsulfonyl)benzothiazol-2-ylcarbamoyl)-
5-(1H-pyrrol-1-yl)benzamide

Caaanbies

W,

Copper(l) iodide (0.26 pL, 7.54 pmol) was added to sodium iodide (0.012 mL, 0.30
mmol), N,N'-dimethylethylenediamine (1.605 pL, 0.02 mmol) and 2-bromo-N-(6-(2-

15 (isopropylamino)ethylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(1H-pyrrol-1-yl)benzamide
(Example 83, 89 mg, 0.15 mmol) in dioxane (2 mL) under nitrogen and the reaction
mixture was degassed and purged with nitrogen several times, then heated at 100 °C for 22
hours. The reaction mixture was purified by preparative HPLC to give the title compound

as a yellow solid (2 mg, 2%): "H NMR (MeOD) 81.17 (6H, d), 3.16 - 3.23 (2H, m), 3.52



10

15

57 \ 3.24 (3H, s), 7.52 (1H, t), 7.76 (1H, d), 7.96

(2H, 488 s), 8.50 - 8.54 (1H, m, 8.63 - 8.66 (2H,
WOrRQ09847368 (2H, d), 11.85 (2H, s) Exanpl esP@mGB2®3/050920

47: 2-Chloro-5-[1,2,3]triazol-1-y1

-N- (6- (net hyl sul fonyl') benzotfyjazol - 2-

yl car banoyl ) benzam de 548:

2- Chl oro-5-(1- pyrrolidinyl) N-(6- (et hyl sul f onyl ) benzo

' I lEarbg :
B Ry PP B oy R o bR 7 62
(leltG]Z Ol (GHL ba&y9 lhﬁmﬁaﬁﬁld(aH 5{3 ‘MS 638. oyl
N ( 6-

Exampl %&%@5@9’5’2&82(3@{“8%%%%&??% @alfﬂpgﬂa?ué‘m BénZothiagol.2-
ylc%‘b%%?ﬁ%—%‘-éﬁ;gﬁlr&pleglt)yén‘%ﬁhdé" (6- (met hyl sul f onyl ) benzot h

I azol r bano benzam de 52:

2- Chl oro-5-cycl opentyl - N- (6- ( yI%hIfonyI)benzothlaz

ol - 2-yl car banoyl benzanide

2-Chl oro-5-§ N- 6- ( fomwl) enzot hi azol - 2-

yIcarbanDyI

2- Chl oro- K : yIs%Lfon§l)benzoth|azol car bano
yl)-5- no - benzam de 55:
2- Chl or o- 5- -nethyl 1H pyrazol -1-y1) - N-(6- hylsulf

onyl ) benzot hj azol - 2- yl car banoyl ) benzam de

2-Chl oro-5 <met hyl- 1H pyrazol - 1-y1) - N- ( 6- (nethylsulf
onyl ) benzd} hifazol - 2- yl car banoyl ) benzani de 2057:

2- Chl or o- N°(6- (et hyl sul f onyl ) benzot hi azol - 2-yl car banmo

N- %%y[%)lée%’zmen(lodj lnm]% 2. §J7 znb (ﬁf\%ps gc?ded to 2-chloro-N-(6-(3-

iodopropylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(1H-pyrrol-1-yl)benzamide
(Intermediate 48, 0.60 g, 0.96 mmol) in THF (15 mL) and the reaction mixture was stirred
for 16 hours. The mixture was diluted with THF (25 mL) and EtOAc (30 mL), then washed
with H,O (20 mL) and saturated brine (10 mL). The organic phase was dried, filtered, and
concentrated in vacuo. The residue was purified by chromatography on silica gel eluting
with MeOH/DCM (0 - 10%) and then by preparative HPLC to give the title compound as a
white solid (0.11 g, 19%): "H NMR 81.66 - 1.76 (2H, m), 2.36 - 2.43 (9H, m), 2.70 (4H, s),
3.35(2H, t), 6.30 (2H, d), 7.43 (2H, d), 7.60 (1H, d), 7.72 - 7.75 (1H, m), 7.84 - 7.91 (3H,
m), 8.16 (1H, s), 8.54 (1H, s); MS 601.

Example 86: 2-Chloro-N-(6-(3-(4-methylpiperazin-1-yl)propylsulfonyl)benzothiazol-2-
ylcarbamoyl)-5-(pyridin-2-yl)benzamide

LI
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86 Exanpl e 58:
4- Chl or o- 3- (6- (et hyl sul f onyl ) benzot hi azol - 2-

W@ b@angEadyl car banoyl ) phenyl et hanesul f onat e PCT/GB2008/050920
Exanpl e 58 was prepared by the general procedure of
Exanpl e 46, using commercial{gy 5avail able
2-am no- 6- (et hyl sul f onyl ) benzot hi azol e and
3- car banoyl- 4- chl or ophenyl nEthanesquonate

8 I
OGP EIEL oL S ASRIGR € BN Vb St qprian 2
yl)ben?z&%det(hlt@mbdlaltdﬂ@, .70 £,63. @:Dimﬁill)ﬁld TasF @SyIﬁL) avil tholr¢adtion
(0.51 Q9 éLH MR 63. 20 g (3H,.s), 7.48
mlxtufp VE3S ﬁq 0° - g6 mlefoggv r_|5 nmluteq rgg:ﬂon gl}lxture was
cocﬁecﬁﬁld_(élgzlo%ﬂ) ro})%lsﬁl@or(ﬁ)tﬂenz?&thlaﬂol Bmind bntShred iR AM g, 2.71
502. 10 aine 9:

mnipl Cvhoadsied p@ﬁm/timdnﬂiﬂpmmpetmioh wids)hehte @t {2fLt¢yh sunhif:mwave
| ) benzaot.hi azaol - 2- Icarba

for) Rl So STk APa GOt MHE g aipeipe b b o3

mn@iﬁmi 21148 Foﬁﬁin%e%ﬂﬁﬁé GlspisionaVal shiddl €or 16 hours. The reaction
-‘am no- nethylsulfonylggenzothlazoLe and

ml@uwwwngemmtqdev W9¢Lpﬂ gudriag fosidue Wis pytifigsehy elifpiatography on

s111g:e|1 getl uglt%g %@—{ oLy \96; r t{ﬁ/e )f %W/ee th\é\%‘?le gﬁlrl? ogrg aasbeXl qff-glhlte
s01{d2(© 1 4%@ H NMR\INR662 12% (0BHm)S$).27 72 @Y (9H7mj,lz {8lHH, s), 3.28 -

338w rpm 395774/3(% )1I1I7%5( H, 47668 79UBH, m, 80711 d), 8.24 -

B e

61 .nmet hyl sul f onyl ) benzot hi azol - 2-yl car banoyl ) benzam de
ol | S 0 NMe2 Exanpl e 60 was prepared by the
EX@@H@P§§'ﬁAocedure of Exanple 59, using comrercially
5avai | abl e 2- am no- 6- ( net hyl sy onyt)benzothiazole and
2-chl oro-5- ( 3-
(di met hyl antCho) pyr r obi di nNI=

: e (Internediate
b—&s a(sol | 26 ngy, 5%:

31) to givel|the titl g conpounk

1H NVMR M . 1MNT) S2.16 - 2.27 (7 , 2.87
(1H, m, B 3.H0 (IH m, 3.24 (3H s) .J%? (1H
m, 3.47 6.65 - 6.69 (1H, ,

7.29 (1H, d), 7.92 (2H, d), 8.13 (1H s) & (1H

s); M5 522. Ri oExanpl e 61: 2-Chloro-5

-et hynyl - N-(6- (nethylsulfon | )b enz ot hiazol - 2-
Thy fdlpmtizgesammesiyeaipgpared by the general procedure of Example 86, using 6-

(3-iodopropylsulfonyl)benzothiazol-2-amine (Intermediate 47), benzamides (Intermediates

16, 13,29, 37, 39, 28, 26 and 19 respectively) and commercially available 1-

methylpiperazine.
Example R "H NMR MS
87 T 1.67 - 1.77 (2H, m), 1.96 (4H, s), 2.34 - 2.46 607
N
< 7 (9H, m), 2.72 (4H, s), 3.24 - 3.42 (6H, m), 6.63

- 6.69 (1H, m), 6.75 (1H, s), 7.29 (1H, d), 7.89
-7.97 (2H, m), 8.64 (1H, s)




oxal yl

chloride (0.27 nL, 3.06 mvl) was added to

2-chl or o- 5-et hynyl benzam de (Internediate 9, 0.50 g,

WQ 2008/041568 )

The sol uti on

in THF (12 nL) and the sol uti on waRCTIE®2@d/050920
at 60 C 15for 30 minutes under nitrogen.

was cool ed and concentrated jg vacuo to give the crude

i socyanat e.

was added dropwi se over 5 minutes to a stirred

A solution of the isocyanate in THF (6 nl)

ot o

.64 ¢
solutio
nitroge
and was
organi c
resul ti
Et OAc t

T Of 6

2.7

=CTTEt
nmol )
n was’ hgat ed
n. Th eact |
ned with H20
phase was | ¢
ng precipital
b give the ti

| 1 Z I | - T
R G R T
otH, 60, 333 03.392m] myteas (UHMer 7.72
on mxture was diluted with Et0Ad
(L), Bl (1) shsUr d0ed  Br e/ -9
;] t n ' h
i, ShFRS okgILIR B [ (IGR dhse
{11 Ho¥pd it s an of f-white sol

604

e

d

(O 24 ~
S)

I

. 54 -
(1H, s)
2- Chl or
[idin-|
yl car ba
(0.1 nmL
5- brono
|-2-ylc

2004 - 11 N
20 /g

LT T

7.71 (BH, m
11.59> 12.
D-5 {pyrro
Fyl metayl - N-
oyl ) benzami
1.2 mmol)
et hyl- 2-ch
ar hanoyl ) ben

Y79 (ot 5y, 33503 {20 B2 od
D4 253,19 - VB0 434 mSEXABLE 06275
GH.B M T4 6idYInb 7834 bthil)aZ @i0- 2
) I S: i di

LU g 358 QHsped ol

b1 01 N B (vray hy | sul f onyl ) benzot hi aZ
ramide (Internediate 33 0 20 g

623

o

20 40 10
stirred
concent
purifie
MeOH DG
pal e ye

mol) in M

fo&ﬂi i nut
rat f/n vac
d by chronat

M (0O - 10% 1
| ow solid (

CRIGLAAHLY), 204 (3lhes) sHBU(ATBA). Kl

RN e A RATIIE R )
Jg.rgaplrqu?%}ﬁ )i €82 g8, B! Ut i @HbE N

0 give e title conpound as a
DSN4 g, 71%:1H NVR M 73 (4H, d),

618

& 56 (4
T5h
br s);

-(2-(di
hi azol -
2009/ 04
5-(2-Br

S 7323

7.87)- 7.9
VS 49%. 5EX{
et hy 1 NO) ¢
2- yVcar banoy
7558PCT/ GB20
pnoet hoxy) - 24

R T SN EE e

97. 57
(2H,
n(HLel) 6867 RHICR)OT.89 57.99 (3H, m), 8.10

gl 81 e
b
c

618

—+

~—+

o azol -
g, 0.34
0. 68 M
reactio
for 15

5The re
and the
the tit

P- yl carjbanoy
mroP) _and di
ol ) @%ﬁe sus
N mxture waj
m nutes, the
5i due was tri
solid was p
e conmpound :

50920 89
or o- N- (6- (net hyl sul f onyl ) benzd
/11 Y70enzang2tte n()l nBer 2eidi(aHem3 3. 5D- 1
t am ne in THF,.. 0.3 ,
L RIQH R M s Sy e pha 35
531930 AdNAL3 AAREC ) 7. % M 69

n cool ed and cgkcentrated
7UBat’etd @i m)MeOH- 7t98«AH] inl).t &4 d

;@h%kﬁg}ﬁﬁéﬁéﬁgg ative HPLC to gi V

r&l (10 ngy, 6%: N

B acud.

&30

e
5

497. EX
2,5-Dic
banoyl ]

anple'ﬁﬂ:
Nl oro- N[ (6-
aenzaﬁide 0

1.41 (3H, 1), 1.76 - 1.84 (2H, m), 2.45 - 2.51

et hyl sul f onyl benzot hi azol - 2-y1) c4
(9H,3n), .71 (8HCY), 3.40 - 3.45 (2H, m), 4.13
-4.18 (2H, m), 7.18 - 7.20 (1H, m), 7.31 (1H,
d), 7.54 (1H, d), 7.97 - 8.06 (2H, m), 8.72 (1H,

d), 11.21 (2H, br s)

582

=

94

0.72 - 0.77 (2H, m), 0.98 - 1.04 (2H, m), 1.68 -
1.77 (2H, m), 1.95 - 2.04 (1H, m), 2.37 - 2.47
(9H, m), 2.86 (4H, s), 3.31 - 3.38 (2H, m), 7.26

576
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A sol ution of

(4-fl uorophenyl)-N-(6-nethyl sul fonyl benzot hi azol -2-y1)
w@200baemse 10 (I nternediate 44, 0.30 g, 0.82 nP@l/HBawd/050920

2, 5-di chl orobenzam de (0.17 g, 0.90 mml) in THF (10

m.) was treated with potassiyptert-butoxide (1IMin

THF, 1.5 nm, 1.5 nmol) and the reaction m xture was

heated at 65 C for 4 hours under nitrogen The m xture

0.6 10 6 mol) aha moat By ko Lp bR o
El_rlj"e:n gﬁ'genﬁot Ss:s%i Tgn R r7tsoour, @2((1(113 asg. 9tadd7€98 ((IHtIan)n

, 0. , 0. he reaction m xture was
heated at 65 C over 1§§ﬁt()1HN@r &1 po{Eshmun ter t but oxi de

(IMTn THF, 0.3 L, 0. 3 Ml ) was added and the
m xture was heated at 65 C for 2 hours and then the
Examples83 -Wds diluted with H20 (4 nL) and acidified with

2M | , 2.5 nm, pH4 - 5). e mxture
87 'Eﬁéhﬁoa?%{%-@g “@ﬁth%e(%‘l Mma%{%/lsé@lnﬁge@aot&»ﬁﬁ% 0AC
lcﬁu%afﬁo%g- 1 rroﬁﬁh% P?H@érﬁ%m@rgam c phases were
concentratéd in vacuo and 20 the resi due was

8812 ChloraNeth-(-(4mMbOlife8azm-) -y ipheny sl fonghedzethizoleBhed

the titl d
YIC%]?P’E“S%%%%} E’Haigﬂ'lg%) I gmidy, NII\/R 63, 25 (()gﬂl 2? %7 64
89:(226h10$9-N- (76—@1(4(r;15fhy% 4pere721r9-@ gfl()%‘r’bpyﬁﬂfoﬁyl@gen%{hﬁaz&n-
YlCQf-b@ﬁlplﬁéé @Ofpélphwhemf@@d?rret hyI sul f onyl ) benzot hi azol 2-

O)r/)jr gﬁ%?%g&é &l%%ﬁﬂzﬁﬂ? 4 Sh pr Q ( 6'1(:;'(% e@aﬁﬁ%ﬁﬂg , u5| ng
y1)1@1@;337:1@&1m@lubynz5mmdlab>blear8arﬁ@>blweazaﬁmﬂet hyl benzam de and
fluor oghené\ﬂy‘ N- (6- met hyl sul f on

01 ar ot dSar B s 1(%%{%@%@@@@% gi ve

60 ng, 209 1H
yl)l%\{él\/gy 1@%@1)25@@%%%1%Syzlgarp%tﬁﬁ%@%éﬂg é - 7,41 ( 1/6 H m,
927 @nloro-z (BA3{(@ihetinglpipra96i- [-2BpropylsuBorsT)beiadthis)al-20 1. 72
11.8 1 ;. NS 422, Ex | e 66:
ylc%r @f’i‘% @bﬂmﬂ’gpé@g}h@é‘ﬂﬁs&ﬁ%a&%nzot hi a?glp g yl ) car bano
93:Y1-ChRrRY re&lQny]N X6 (hanadmhiderazia-1- &l)ﬁop*l's%?iogﬁgﬁgﬂggn%l -2-

was prepared by the general procedure o
ylcabamgybaizhwrds- 5- pyrrol - 1-yl - benzani de (I nternedi ate

o N a1 SRy BT e oY pinpeasits LdippopyisulonyDbenzothiazol-

2yﬁdaﬂ$a@ﬁd§$}5b@aﬁnéél) The crude solid was 15 purified by
arative HPLC to &rlve the title conpound as a white

Exsmlp e 24 Hgro-MHofp-(34 m@ﬂwleme@@m(Bml)p@pylsslfetgxlxbzwothlyzol -2-
7, 7.83 (1H, m, 7.98
ylcgfbg%ﬁg'%? ﬁﬁi - 13%1 {.'Wﬁénz?& 1.82 (2K (s) rI\T/)is 475.

WO 2009/ O47558PCT/ GB2008/ 05092091 Exanpl e 67:
2- Chl oro-N—&G (et hyl sul fon odshi azol - 2-yl car bano

y1)-5-(1H1CR, 4-Otri 8ol -¥yX\ befizanm d

2- Chl or o- 5- 2,44t ri adol /I-yl ) bénzam

(I nt er medi 15, "R72 IS12 mmol ), 4- 5f Nuexophenyl
6- (et hyl sl f gnyl )Henzdf hi azol - 2-yI car bama e
(I'nternmediate 44, 0.41 g, 1.12 mmol) and p I um

tert- butOX|e(1M|n THF, 3.37 nL, 3.37 mml) re
suspended N\THF (20 nL) and the reaction mxture was
heat ed at \qu: in a mcrowave for 15 mnutes. The
reacti on nN re was cooled, diluted with THF and t hen

neutralised with HC1 (2Min H20) and concentrated in
2-Ghdeaed-(1Thé. e siadale] -whbenramidd @uictmedimte parbd § g.el . $Pna@al)o 4-

fluorophenyl 6-(3-(4-methylpiperazin-1-yl)propylsulfonyl)benzothiazol-2-ylcarbamate
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iogive the title conmpound as a colourless solid (58
ng, 11%: 1H NWMR 63.20 (3H, s), 7.77 (1H, d), 7.92

W@ 2049/0¢%58 7.99 - 8.05 (1H, m, 8.19 (1H, s), SrPCBGBLIS/050920
s), 8.62 (1H, s), 9.33 (1H, s) 11.68 - 11.97 (2H, m;
M5 477. Exanpl e 68:
2-Chl oro-N-(6- (nethylsulfonyl)benzothlazoI 2-yl car bano
yl) - 5- (thlazol 5- yl)benzam de "S N=/ 15 Exanple 68

(IntififcHAER gy]s%@ W&g (ﬁ)%tgs;sﬁ;}‘g E’e‘%f-ﬁutB%igE’(ﬁ{I% §HR 5.58 mL,

using 2- enzan
5.58 Inlilh&lr) mda saisﬁenllﬁbl naTﬂHF((éS fﬂll.) (Mld) [dearyctjonMikGre was heated at 120
nethylsulfo Ibenzothl ).car bamat e

°C {1 HPEFTREEY S Oé 12 yinyigs. o ée%qt}en P?li“luée WanpRolgte didted with THEF and

ne&ﬁlhg’ééf \!v§§ ﬁ@ @2dn (8) 3Hq th%l{‘)conéelﬂtr%zrﬁgac%g fl%'lvesﬁ)le was
, (.80 -"8.05 , 208.39 (1H, s)

pur8ﬁ€@133}( Iirbparst)ye I9PILA t¢ giMe tlxd) utlé_[donmund as 9 vhit2 ispliarj0. 1 VB 9%):

18008 50,65 - (201 loRabr 210 1) Nt et ) A Ror B0 778

(1HQ1t)h7 %079@(2151'1%?%@@8/06 pﬁnm%(lﬁ 4), 838(11{ $), 952 (1H, s),
ared by the generai procedureé’ of
0 3EXApY)1 B LB RPID RN 05, (14
EX?IEEQ d%é‘rilop 8%69}}!%[';@%%{19&h§&)$te A ATE | B{)Ieop llszllfgﬁ]yq)benzothlazolQ-
ylchhhpl §8-fteayd seyiznmbiadel - 2- yl ) car bamat e
(Internmediate 44) to give the title conpound as a
brown solid (30nmg, 17%: 1H

(1H s), 7. ,
), 8.10 (1K d) 7/53(@
12 23 (2H, . ME_4

N .
2- Chl or o- (et yls fonyl ) benzot hi azol - -y car bano
y1l) -5- nitrobgnzam de Ckalyl chl ori de{(0.096 ni,
1.10 mol ) 3Jhd 2-chl oro-5-nitrobenzam de (0 g, 1.00

mmol) were dissolved in THF (3 nL) and heated & 120 C
inamcroyawe for 5 mnutes. 15The reaction m xture
was cool ed, __pncentrated in vacuo and then the residue
was diluted™w th DCE (3 nm.) to give a solution of
crude 2-chl oro-5-nitrobenzoyl isocyanate.

Examplg@Oryasarensias inthe 2amardl miesedneesol lxamplads, using G-ghiripys-

(tht 3125’%99?&\%51815% %Fﬁ?{eﬁ}’ ég’ g)r_@éﬁw %@(%Eﬁl?re&p q%g gzr ?r}glﬂlﬁerazm-l-
yl)lﬁiﬁﬁyléﬂl@oﬂyﬂ,))aelazm)dnﬁm-a )ilbt&baﬁdtta(lnmmméﬁtdﬂ&) e gde filar tite compound
tes under nitrogen and 20then cooled to 0 C. The

as%ﬁﬂﬁ?Y%ﬂmdpléﬁhé@AQ chl oro-5-nitrobenzoyl isocyanate
'H WR%q ded 1o b gﬁﬁ nf)S861k L o oIty Xij Uk, DKLy 59 ém\/\J NHf 89 s5at3 91 (oH,

then the readéti'on m xiure was warne
m)ﬂ)@@(mtbszsmﬂ GBZROSND SO0 H8), @o&ﬁmﬂeapérsat(mHes)aam (1H, s),
ir r i.nytes. The m xture was concentrated
10?%'\}%3%6&3%%3@6# si due was diluted with EtOAc (20
m.) and THF (20 nlL), then washed with HC1L (1M i n H20,
20 nL) and then saturated brine (10 nlL). The organic
| ayer was dried, filtered and concentrated in vacuo

and the residue was purified by chromatography on
silica gel eluting
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5 wth MOH DCM (0 - 10% to give a solid that was
then triturated with MeOH and filtered to give the
W paobe46pound as an of f-white solid (0.13 g, PRI&B2008#650920
NVR 63.24 (3H, s), 7.90 (1H, d), 7.96 (2H, s), 8.35
-8.39 (1H, m, 8.58 (1H, s),18.65 - 8.71 (1H m,
11.84 (1H, s); Ms 455, Exanpl e 71:
2- Chl or o- N4[ 6- ( 3- di et hyl ami nopr opyl sul f onyl ) benzot hi az

R e B R b e b B P i BN ¥
ylcafba@oghiSemorphoiysticakaniidy| benzam de (1 nternedi ate 40,

0.23 g, 1.05 mol) in THF (10 L) a d the reaction
m xture was heated at 60 C f of—9Q nmnutes The

reaction m é ur eovvasocool ,
i odopr opyl s fo I)banzot i aXnl /2- 'EE\LLQéernediate
47, 0.40 dded, tfhen the uspenS|on

was heate for 0 n?nutes The reac
! gol ed and di ethylam ne (325 p
s heated

m Xture
mol ) was added, then the reaction m xture
at 60 C for 1 hour. The reaction m xture was cool ed,

concentra{; n vacuo and the residue was purified by

chromat ogf a on silica gel eluting with MeOH DCM (1

- 109 to 20 the title conmpound as a white solid

(0.14 g, 4@@ IHNWVR MO03 - 1.10 (6H, m, 1.81 - 1.90
OxhBHehlBdide @.%4mt., 24. wn{n?dtb waa adc@d?(% -chE)r@-S rﬁ hom 4-yl-

3.40 - 3.46 (2H, m, 6.33 % , 7. 66
berzamidedyntermegliatg ?LS'H 18Cg; Y479, rgtgo]_) iy THldy (6@ nd gleg*gaqtlppq mixture

Wag &%aﬁ%ﬁsat 64’C fo%9 4 h%%g&smgg%en Aordli Im? 6f L1 ovi ng

e prepare eneral procedure of
iodEp@Wls&lf&ﬂyl)blﬂﬁZdﬂlga;ﬁ}l 2-amine (Intermedlate 47,26.0 g, 67.99 mmol) in THF
3- |odoprop¥ | fonyl) benzothla -2-am ne

(20D by weasidsd b theyeac O%m%tfl’&?%l g ?%Pe@?l‘gﬂ wasshagted 24 ) de for 90

I
mn(dE)Egbt. ?Fg?%b?&kﬁ?nﬁ%%ﬁrﬁ%@%f%%% §% 9&3 8M i‘éﬁiy‘l?ﬂhg (Pi"l (Fﬁ‘]i 203.96

mn{@Hyvasgddded. Dk S(ui}b«tns'rq))l wab.s88td ford 67117)([1)s thén E@ltte)d, at30436 for 90
ml(glé!?:li E)tzmil'_i:“ % k\fg‘s aclﬁ)eld Ialld thfz(rz%tlon-ynnf‘e}lre( Ygrs I%?ﬁtec{ z?f 584 C%Br 2
hodrd Hhen@ethﬁaﬁ‘l?ne((i HioBL, 20395 mmol) was added and the reaction mixture was
heated at 50 °C overnight. Sodium iodide (5.56 mL, 135.97 mmol) and diethylamine
(21.10 mL, 203.96 mmol) were added and the reaction mixture was heated at 50 °C for 3
days. The reaction mixture was cooled, diluted with THF (200 mL) and EtOAc (200 mL)
and then washed with H,O (2 x 300 mL) and saturated brine (200 mL). The organic phase
was dried, filtered and concentrated in vacuo and the residue was purified by
chromatography on silica gel eluting with MeOH/DCM (0 - 15%) and then triturated with
MeOH to give the title compound as an off-white solid (13.40 g, 33%):

'H NMR 80.96 (6H, t), 1.71 - 1.81 (2H, m), 2.55 - 2.73 (6H, m), 3.26 - 3.56 (6H, m), 3.74
(4H,t), 7.07 - 7.14 (1H, m), 7.19 (1H, d), 7.38 (1H, d), 7.91 (2H, q), 8.61 (1H, s), 10.84 -
11.95 (2H, m); MS 594.



73 1 1.72 (2H, t), 2.36 (2H, q), 2.44 (4H s), 3.03
587 N ) NH(4H t), 3.38 (2H, t), 6.33 (2H t),

W 200804354 t), 7.67 (1H, d), 7.80 - 7.83 (1H, POT/GB2®8/050920
-8.00  (3H m, 8.65 (1H, s), 11.78 (2H, br s) 74 I
1.71 (2H, m), 2.23 (2H t), 304 (2H, n), 3.38 - 558
N Q3.42 (2H ), 3.83 (4H t), 6.33 (2H t), 7.48
(2H, t), 7.66 (1H, d), 7.79 - 7.82 (1H, m), 7.89 -

Example 98: 2-Chloro-N-(6-(3-(diethylamino)propylsulfonyl)benzothiazol-2-
ylcarbamoyl)-5-(1H-pyrazol-1-yl)benzamide

Diethylamine (28.3 mL, 273.39 mmol) was added to 2-chloro-N-(6-(3-

5 1odopropylsulfonyl)benzothiazol-2-ylcarbamoyl)-5-(1H-pyrazol-1-yl)benzamide
(Intermediate 60, 57.4 g, 91.13 mmol) in THF (300 mL) and the suspension was stirred for
16 hours under nitrogen. Diethylamine (9.4 mL, 91.13 mmol) was added and the mixture
was stirred for 24 hours and then concentrated in vacuo and the residue was dissolved in
EtOAc/THF (1:1, 200 mL) and washed with H,O (100 mL) and saturated brine (100 mL).

10 The organic phase was dried, filtered and concentrated in vacuo and the residue was
purified by chromatography on silica gel eluting with MeOH/DCM (0 - 20%) and then
chromatography on silica gel eluting with MeOH/EtOAc (0 - 20%) to give a solid that was
triturated with H,O and then slurried in MeOH, filtered and washed with Et,O and then
slurried in EtOAc and filtered to give the title compound as an off-white solid (7.26 g,

15 14%): '"H NMR 81.08 (6H, t), 1.91 - 1.99 (2H, m), 3.04 (6H, q), 3.45 (2H, 1), 6.60 (1H, d),
7.72 (1H, d), 7.81 (1H, s), 7.90 - 8.05 (2H, m), 8.06 (1H, d), 8.17 (1H, d), 8.57 (1H, d),
8.65 (1H, d); MS 575.
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15

20

7.91 (1H, m, 7.94 (2H, d), 8.61 (1H s), 11.19
(2H, br s) Exanples 72 - 74 72:
wWQ2@l0g1568 N- [ [ 6- [ 3- (cycl opr opyl net hyl anmi no) pr opyT/6BRG08/50920
yl ] benzot hi azol - 2-
yl ] carbanoyl] - 5-pyrrol - 1-yl -fggnzam de i 073:
2-Chl oro- N-[[ 6- ( 3- pi perazi n-1-yl propyl sul fonyl ) benzot h
i azol - 2- yI]carbanDyl]-S- pyrrol -1-yl -benzam de 95 74:

- - I
exlld b AR Bl g
ykm&hmbgbZﬁmmqmoEmﬂnmkanME: 2-Chloro-N-[ [643 -(prop
an- 2-yl am no) propyl sul fonyl ] b enzoth azol -2- yl] carb

amoyl] -5 -pyrrol-1-yl-b enzaprFe® 5 jjso | am ne
(136 p.L, 1.59 ) s agde %+2£??§se+utlon
of 2- chloro ‘A[g¥?3 ¥

i odopr opyl su euz ol - 2- yl? carb anoyl] -5
-pyrrol - enz Internedlate 48, 0.25 g, 0.40
mol ) in > L) and the reaction m xture was

heated at 100 Cin a mcrowave for 15 m nutes. The
m xture was ,ooled, filtered and the solid was

triturated th MeOH and Et 20 and then purified by
reverse ph se PLC to give the title conpound as a
1

white soli 0 g, 45%: 1HNWR M 18 (6H, d), 1.90
(2H, t), 2.97 (2H m, 3.23 (1H, m, 3.52 (2H t),

2-Chl&3- X&Urpﬂolmo%néﬁn{dg kiintérmediatd20, 01, ¢, d)o mﬁlog)]and okal§4# chloride
7.92 - 7.95 (1H, 3 (1H,

(0. éﬁ mL8349' nupe) were slﬁpergleégl ﬁlﬁ (lé)ﬂL)P:}dgaat%cm 129°Cina
mlélrgrygxge %)%'5' mlﬁ%tigls %e@g ‘[10r Opyﬁlg%)#go %I‘T(ﬁanqltlezgﬁgu# 4[q [ 643

[ am no enzotniazo
amyio]aer&@ﬂba@%ﬂliulfo&y})@pElﬁdlhe-l darbdxy Rz @ntetaedikis 861, 97 Z 62.70

s prepared by the genera rocedure of Exanple 75,
Wgs d@ﬁ |a8ql gl)éM][lGGregCtPOH m{x‘uPre was heated at 120 °Cn;?1 a microwave for 5

mn(lﬁe§ QHQ pefaeﬂ%ﬂ ﬁlﬁtﬁ@:}ya{s)cgﬁ@aoédﬂlc PJted%nt%z? rgiatﬁp}[ég duR whs

yrrol-1-yl-benzam nt er medi at e
dmﬂﬁwnbnauakhyeaﬁaukﬂbhhnﬁkﬂﬁlﬂ@&yndhy{ﬁh(ﬁmebTyewemnhewms

stum Qr %égﬁrs%?l%?%ggn%%%tem 1'1 tvécu%?alnlfiglll_? rGeg:l)dng g)}/:aﬁ éﬁl%tga’\evith DCM
|_P éﬁld"ﬂ%tdrgt'éh a?ﬂeoué” s&ﬁur%%gézarmfateﬁo%}tﬁlogzg%e s‘il)s%engioﬁgwas filtered

to gt)/e c@d@@ c@m;p Semorpho 111Q|:N9® ((pjlpqudg])-4-yk@lfgﬂyll‘t{pp{zot@)&zolm

el o P aRyisk 2 0% 1o a0) bt M R Rt Beid 20 mt
ancbbepYdrhldebydd Ehenwanig,0.2.0 S v@ds-a@&@‘d 4hd the solution was heated
at 100 °C for 3 hours. The reaction mixture was concentrated in vacuo and the residue was
dissolved in H,O and then the solution was neutralised with saturated aqueous sodium
bicarbonate solution and extracted with DCM (3 x 150 mL). The combined organic phases
were concentrated in vacuo and the residue was purified by chromatography on silica gel
eluting with MeOH/DCM (0 - 10%) to give the title compound as a white solid (0.23 g,
15%): '"H NMR 31.56 - 1.63 (2H, m), 1.83 - 1.97 (4H, m), 2.18 (3H, s), 2.88 (2H, d), 3.18
(4H, 1), 3.75 (4H, 1), 7.09 - 7.12 (1H, m), 7.20 (1H, d), 7.38 (1H, d), 7.83 - 7.86 (1H, m),
7.94 (1H, d), 8.57 (1H, d), 11.65 (2H, br s); MS 578.
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0 Oxalyl chloride (99 pt, 1.15 nmmmol) was added to a
suspensi on of 2-chloro-5-pyrrol-1-yl- benzam de

W@ bewvosTsesli ate 40, 0.23 g, 1.04 mmol) in THF (ROT/GBY008/050920
and the m xture was heated at 120 Cin a mcrowave for
5 mnutes, then cooled and tgygt-butyl (35)-3-(2-
10am nobenzot hi azol - 6-yl ) sul fonyl pyrrolidi ne-1-carboxy
late (I nternediate 52, 0.40 g, 1.04 mmol) was added.

S nshen was he 120, G| ]  Af or
e T che b S A
ylcabamenk)satieétpymzolacyigbanaginidee resi due was purified by

chromat ography on silica gel eluti ngovvi th MeOH DCM (2

- 15% to give the title conpgerd, asjja ' solid
(0.12 g, 22%y NVR,62. Q¢ @v HL M), 804 -
3.07 (2H, 15m, 3 . M, 7/m) , 4. -/4.10 (1H,

m, 6.30 ( £ ¢, 7.599(1H, d), 7.72 -
7.75 (1H, (34, m), 8.45 (1H s), 9.50
(1H, br s)

zol - 2-yl ] carfanoyl] - 5-pyrrol-1-yl-benzamide O Il Su
--- |1 CNH¢O Oy WO 2009/ 047558PCT/ GB2008/ 050920 97
Exanpl e 78 \Na prepared by the general procedure of
Exanple 77, using tert-butyl (3R)-3-
Act t&%ﬁ@?ﬂlﬂ,ﬂﬁ%m@i)ﬂnh%ﬂt—fbﬁfw Ly ys Qb icHion®s X1 HagRR%1-1-

ate (Internediate 5;% and 2- ‘
yl)%qﬂzeyléurgﬂpghenmthmqufﬁ- wienylpecinincel-eastioataic ojermediate 59, 15
e B o SR4GTR A 000 550 Bl el et

50 3C 56r { Bddr. Te rebetiodGnixdire wik cofed@atC@ ik vdc)o add 48péidd in MeOH
t), 7.67 (1H, d), 7.80 - 7.83 (1H_nm), 7.94 - 8.02

(30030%) 3 AR §6Q mily) asg theyg sghipion pf ferplaldehgde in water (37%, 14 mL)

) ] \ . el I | P

SO RuanEatdiph STAEUABTN gt

stirfdd N3 hbukODkedeydticnhhiturd evag to8cptrhted In B uomamd Yhewasdue was

w0 B AR Lo L BBHLA o .

susﬁéns!f@n) waGltdrbe aﬂcgtﬁe LHIRDWA WhiHe8 WiBSHITS atief AHd llé%(g t(apﬁfg@ the

a mcrowave for m nutes. The m xture was coo0

titlgcorapdrandyals s sbfid (B9 benzGthi azol - 2- anmine (0.40 g, 1.66

g 4 R L i OF ST AT B B3R B 3 el o) 661 -

6.6 QOH Efl), 71@@@@&5,67@82 angs the mpWel (PR, WAS.00QreE iR heds. 17

in vacuo and then the residue was diluted with THF (4
(1Hyd), 8.5 pepastihem),3.@3- {62 QLB ibioP (dsbraad¥d 8. t he

LUt i ion. m s heated at 120 C
Th‘? ﬁ(’lfg(wrhgglrzgﬂmg%%bS’g{ee@gﬁrﬁrér)ldqultne@sﬁ&#%rgmxﬁf{ ‘ure was cool ed,

Exéinpleer0ad 2 @ndichideo-50f (6 anavag siil fonty Ibeai@Bliavé [ty Iedbhnasyd]benzamide
Et 20, and then filtered to give the title conpound as .
Exampjg 102 Shloros-[@amgthysybpiylanzpiprazgh 2 gd)carbamgyl Jpopzgamide

Exfgl B o Al Romy ey ool v b hberidmice
Example/4( BH,(61M¢th@si@onylHdnzathiaz®-201)¢akbymdy1]-3nitrdvBerzdthide
Example 105 N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-phenyl-benzamide
Example 106 2-Chloro-6-fluoro-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 107 2-Chloro-4-fluoro-N-[(6-methylsulfonylbenzothiazol-2-

yl)carbamoyl]benzamide



10

15

20

25

30

WD 2009/ 047558PCT/ GB2008/ 050920 98 Exanples 80 - 82

The foll ow ng exanpl es were prepared by the general
wee@eedisse of Exanple 79, using 6- PCT/GB2008/050920

et henyl sul f onyl benzot hi azol - 2- am ne,

2-chl oro-5-pyrrol -1-yl -benzaode (I nternedi ate 40)

5and commercially avail abl e am nes. Exanple R 1H NWR

M5 80 1 (N ) 0 2.69 (2H, t), 2.90 (2H, t), 3.19 (3H,

EBhpl P B b NS R o bdhid iR ponilhygmiac

Exam{;ﬁmw\ 21:1ﬂdro(%HuomN-[&-ﬁléth@usulfom)lbe&mmazm-z-. 89 (2H,
3%% (2H, ), 3.11 (4H, t), 544 Q 3.30 -
Yl)%ﬂfh%n? eﬂ%ﬁml .32 (2H, t), 7.49 (2H t),

Example 111 2-Chloro-3,4-dimethoxy-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 112 2,6-Difluoro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
Example 113 2-Chloro-4-methylsulfonyl-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 115 2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-4-morpholin-
4-yl-benzamide

Example 116 2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-4-pyrazol-1-
yl-benzamide

Example 117 2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-4-pyrrolidin-
1-yl-benzamide

Example 118 2-lodo-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
Example 119 2-Chloro-4-(2,5-dimethylpyrrol-1-yl)-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 120 N-[[6-[2-(Carbamoylmethoxy)ethylsulfonyl]benzothiazol-2-yl]carbamoyl]-
2-chloro-benzamide

Example 121 2-Chloro-N-[[6-[2-(2-hydroxyethoxy)ethylsulfonyl|benzothiazol-2-
yl]carbamoyl]benzamide

Example 122 2-[2-[2-[(2-Chlorobenzoyl)carbamoylamino]benzothiazol-6-
yl]sulfonylethoxy]acetic acid

Example 123 2-(4-Fluorophenyl)-4-methoxy-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 124 2-(4-Methoxyphenyl)-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 125 2-(2-Fluorophenyl)-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 126 2-(4-Fluorophenyl)-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide

Example 127 N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-phenoxy-benzamide
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7.64 - 7.66 (1H m, 7.78 - 7.82 (1H m, 7.91 -

7.94 (3H m, 8.59 (1H, s), 11.65 (2H, br s) 82 1
w@2®8/047538 00 (6H, d), 2.95 (2H, t), 3.51 (2H, PBQT/GBA®8/050920

/N11 6.31 (2H, t), 7.48 (2H, t), 7.61 (1H, d), 7.74 -

7.85 (4H, m, 8.48 (1H, s) ipgxanples 80 - 82 80:

2- Chl or o- N- [ [ 642- (2- met hoxyet hyl am no) et hyl sul fonyl | be

nzot hi azol - 2-yl ] carbanmoyl] - 5-pyrrol-1-yl-benzam de

Exk@?fe612[822 et }11—1&-[&6 eth[y)l lfﬁnYlbe ghaa;/ o]l % eyr%car amo JPergamlde

EXhlhgﬁlr mmlerB-NJ’ﬁ(@éthetﬁﬁlsplyffohpllbenzbthdhzdbﬁ )nnk;iiﬁlo&lﬂjb%nzamlde
2 N- t

EXIRIRR 22 b1 BB Rog AT YRR SPCLa stz an de 95

&R RR7amid
y)2 Br rr}g] N-Z&ém(GZ (i sopropyl am no) et hyl sul f onyl ) benzot hi

Example- 131 N [éé:ﬂ\m@thyiyuﬂfotﬁlh(emkbtbwmlel-yljleayh@m%d]&am de

(phg{%i%@ gh)gg) ﬁrepared by the general procedure of
Exgﬁgw §lMé‘[ﬁf’“&ﬂlm)éﬁ‘@'l;gtgtgfﬁ;éﬂl)?lgbﬂfilﬁi:)'[l)%tlzothlazol 2-

rono-5-pyrrol -1-yl -benzam de ntermedi ate 43) and
yDerabareeyd|bantamide ai | abl e i sopropyl ami ne. The crude solid

Lt
Exx\ﬁ e([))tgr%)’ d&lagg h?é‘[léﬂsl?l V%ly enzo%}uaa -C%-gﬁcag‘b nig)‘gljlg?hlerﬁ\w\l/%lfanyl-
betﬁ@m&&(GH, d), 2.88 (1H m, 2. 95 (2H m, 3.50 (2H,

Exn), 6. 30 (_ZI—E, dzl, 7.45 (2H, d), 7_ 62 - 7.66 (1H m "
gmplp 13AHN-§§-Methgsul fosmlbepyothgzal2-yhearbamoyl g2 pyrrok Lyl
ber%)duim 0- ﬁl—9(26 I( SF)((?rsTg:ofogf/rI: am no) et hyl sul f onyl ) benzot hi a
Examiple?13f 2-dithy sed foh)yt-NSH ¢-hidtipyl sul foiny IbeyAothiend &1 de
yl)carbamoyl]benzamide

Example 136 N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-propan-2-yl-
benzamide

Example 137 N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-
(trifluoromethylsulfonyloxy)benzamide

Example 138 2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-5-sulfamoyl-
benzamide

Example 139 2-Chloro-N-[[6-(3-piperidylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

Example 140 2-Chloro-N-[[6-[(1-propan-2-yl-3-piperidyl)sulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 141 2-Ethyl-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
Example 142 2-Chloro-N-[[6-[(1-ethyl-3-piperidyl)sulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 143 2-Chloro-N-[[6-[[1-(cyclopropylmethyl)-3-
piperidyl]sulfonyl]benzothiazol-2-yl]carbamoyl]benzamide

Example 144 2-Chloro-N-[[6-[1-(cyclopropylmethyl)pyrrolidin-3-
yl]sulfonylbenzothiazol-2-yl]carbamoyl]benzamide
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Copper (1) i1odide (0.26 pL, 7.54 pnol) was added to
sodi um i odide (0.012 nm., 0.30 mmol),

wOoRMvAdIseet hyl et hyl enedi am ne (1. 605 pL, 0.02 PemGB2@ARMG50920
2- bromo- N- (6-( 2-
15(i sopropyl am no) et hyl sul f oyl ) benzot hi azol - 2-yl car ba
nmoyl) - 5- (1H pyrrol -1-yl) benzam de (Exanple 83, 89 ngy,
0.15 nmmol) in dioxane (2 nL) under nitrogen and the

I- A .
B L b e R 2 35 B BB Dl ige
yl]¢cberhoydlbenzantide e was purified by preparative HPLC to

ive title c und as .a eIIowsoI|
Exg R@@ igr)@%morpgl))hn-§y}j}8ropg s21§01( enqﬁthla%o%éz
yl]mggggﬁgﬂgﬁggd/ GB2008/ 050920 100 (2H, t), 4.68 -
4.73 C1H m, 6.23 (2H, s), 7.18 - 7.20 (2H. ny, 7.32

ExamplegBi7( RH[645-(AZetisr-{ Spropy)suttosy Bl thimyol-ByHearbambyl]-2-
hls.)(o’bs' 51.%%1H, s); M5 638. Exanple 85: 2-Chloro-N(6-(3
CHOCHE'Mp i p erazin-1-yl)propylsulfonyl)b enz
Ex2fmpleaEsy 2%hldﬂoq\lffL(b?ﬁé’[ﬂ&lﬁ)m@yl's(ll'ﬂ)'hﬂ){feﬁﬁithl!tzdd@-b

enzam de pi perazi ne (0. . )
yl]eealearaeid Bgnzagide chl or o- N- ( 6- ( 3-

enz . azql - 2- rb 1)-5-(1Hp
e AR Y e M LR e b bR PRl
yl]mtﬁo}}l]befﬁzﬁmﬂéE rrL) and the reaction mxture was
stirred for 16 ho The m xture was diluted with THF

ExampleS0 aﬁlwdﬂz{[%@dln{vwwﬂé}ﬁ%w 10 with H20 (20

rgani c phase was
Doy SR AR b Hben a8 S rhe
Exam;;ledlﬁel Dechlqror N [eelB- @yclomopyhmw@ylaphm)mnpﬁsdlfcmal]gaizothlazol-
h MeOH DCM (0 - 10% and then by

2}’&0@?3 Y Zﬁp}_d@to give the title conpound as a white
0- 36

Ex?ﬁ?!glsﬁ(% :Ehl%o’l\lgf @@W%@cﬁ) su#oﬁ?]ﬂe%%thf@zol 2o ~

ylld¥bardoyd befamided) , 7. 60 (1H, d), 7. 72 - 7. 75 (1H,

n) ,
EX%}@?_)f'e %?aﬁgﬁé&ggl“ [665{9 dlet%yilému(loprbpﬁ dlfo%yﬁﬁen(z%m'iaz%} p. VB

yl]gﬂg;h@q%&ggﬁdés (4- et hyl pi perazi n-1-yl ) propyl sul fony
| ) benzot hi azol - 2-

Exym@éerlgﬁén%ﬂylor@ =N hho-i3di3r3- Qlﬂppymrr.@hdnndled 101 Oxal vyl
yl)ﬁ%éolé{ﬁlg?ndﬁrﬁ e:% &l{ﬂr 41(11 érﬁjlqg{ :yOM] %ﬁl&jsl )Lgngam de

Ex{inplecr 3% 0iGHl6rodN-[ (B- [80(4gmet&y@>1pdmmh)1 —yilprdpysul tbay fhenzaththzol-2-

the reaction m xture was heated at 120 Cin a
yllearbaraoydipenagids i nutes. The reaction m xture was

TS bRy b sprapy o plign >

yl]nkthty o e feezatliazdl - I)ﬁl]@xbﬁn&yl]b@nzmtlé was added

orti LSe . an t ensi on S ated a
ExRple P N gl B o mAe SR o brn il redBiaol-2-
116004 RS 1 e ahibet hyI pi perazine (1.0 nm., 9.03 nmml) was
added "porti onw se and the suspension was stirred for

Exa® pheolfi8s 2-Cittheror -1 3e(# ., 4vilituorce 1 \pasridghprepy salf @y jbanzothiazol-2-
[vagcuo qﬂjd thedre5| due was purified by chromatography
YRy PSRyt ing with MeOH DCM (0 - 10% to give

E mi d 139 e-TasRau 28y dedf dn@i bﬁﬁ(ql i1 foRyl}Henbothiazol-2-
* 1H NMR M 66 J!RS Ei!?,S‘%e‘I?IZH YBWZ I2l .41 anfen ) e

yllearggnggenggmidg. 28 - 3. 36 (2H , 7.39 - 7. 44 (1H

Exg}nykq&)(b W?rfﬁll [L% [38@ %yé@o’%@y%%ﬁ?%ﬁ) -yl rog)élsélédﬁ’yl]ggnzothlazol

2-yl]carbamoyl]benzamide
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(1H, s), 8.70 (1H, d), 11.30 (2H, br s); Ms (MH +

611. Exanples 87 - 94 The foll owi ng exanpl es
wawree/ogisepar ed by the general procedure of Exap@l/eB3®3/050920

usi ng 6- (3-iodopropyl sul fonyl)benzot hi azol - 2-am ne

(Internmedi ate 47), benzam deg,(Internedi ates 16, 13,

29, 37, 39, 28, 26 and 19 respectively) and

commercially avail abl e 1- methyl pi perazi ne. Exarrpl e R

odBIS o Bl My bty ). 2,54

yl)dfﬁ)rbarﬁoﬁ}benzamldﬁ 69 (1H, m, 6.75 (1H, s), 7.29 (1H,
Exal)nple 162 2- Chloro-N%F6 61 pl‘Opar.]I? 2-y py?’rAE)hdiLnl:I?)-y%)sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 163 2-Chloro-N-[[6-(1-ethylpyrrolidin-3-yl)sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 164 2-Chloro-N-[[6-[[(2R)-1-ethylpyrrolidin-2-ylJmethylsulfonyl]benzothiazol-
2-yl]carbamoyl]benzamide

Example 165 2-Chloro-N-[[6-[[(2R)-pyrrolidin-2-ylJmethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 166 2-Chloro-N-[[6-[(1-methyl-3-piperidyl)sulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 167 2-Chloro-N-[[6-(1-methylpyrrolidin-3-yl)sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 168 2-Chloro-N-[[6-[[(2R)-1-propan-2-ylpyrrolidin-2-
ylJmethylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide

Example 169 2-Chloro-N-[[6-[[(2R)-1-methylpyrrolidin-2-
ylJmethylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide

Example 170 N-[(6-Methylsulfonylbenzothiazol-2-yl)carbamoyl]-2-
(trifluoromethyl)benzamide

Example 171 2-Chloro-N-[[6-[(3S)-pyrrolidin-3-yl]sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 172 2-Chloro-N-[[6-[(3R)-pyrrolidin-3-yl]sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 173 2-Chloro-N-[[6-[(1-ethyl-4-piperidyl)sulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 174 2-Chloro-N-[[6-[(1-propan-2-yl-4-piperidyl)sulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 175 2-Chloro-N-[[6-[1-(cyclopropylmethyl)azetidin-3-yl]sulfonylbenzothiazol-
2-yl]carbamoyl]benzamide

Example 176 2-Chloro-N-[[6-(4-piperidylsulfonyl)benzothiazol-2-

yl]carbamoyl]benzamide
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102 88 \\/ 1.69 - 1.78 (2H, m), 2.37 - 2.47 (9H, m,
2.64 (4H, s), 3.33 - 3.38 (2H m, 6.61 (1H, t), 7.72

W@ 2069/040)558 7. 81 (1H, d), 7.89 - 7.93 (1H, 1), 7POIGELIHS050920
d), 8.02 - 8.06 (1H, m), 8.17 (1H, d), 8.58 (1H d),

8.63 (1H, d) 604 89 1 1.jA% - 1.78 (2H, m), 2.38 -
2. 47 (9H m, 2.60 623 N C 0 (4H s), 3.18 - 3.20
(2H, m), 3.37 (4H, t), 3.75 (4H, t), 7.11 -7.14 (1H,

Exﬁ%‘-ple7l7§22%rodég 5-difitfo- 1%@ %ﬂ%ulfoly%&aot%aga 62(2 (4H,
yl)&xbardoydbendirhids) , 3. 35 ( 2H, t), 6.32 618

Example 178 2-Chloro-N-[[6-(pyridin-2-ylmethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

Example 179 2.,4-Dichloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide
Example 180 2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-4-nitro-
benzamide

Example 181 2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-5-
(trifluoromethyl)benzamide

Example 182 2-Chloro-N-[[6-[[1-(cyclopropylmethyl)-4-piperidyl]sulfonyl]benzothiazol-
2-yl]carbamoyl]benzamide

Example 183 N-[[6-(Azetidin-3-ylsulfonyl)benzothiazol-2-yl]carbamoyl]-2-chloro-
benzamide

Example 184 2-Chloro-N-[[6-[(1-methyl-4-piperidyl)sulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 185 2-Chloro-N-[[6-(1-ethylazetidin-3-yl)sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 186 2-Chloro-N-[[6-(1-propan-2-ylazetidin-3-yl)sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 187 2-Chloro-N-[[6-(pyridin-3-ylmethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

Example 188 2-Chloro-N-[[6-[(5-methyl-1,2-0xazol-3-yl)methylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 189 2-Chloro-N-[[6-(1H-imidazol-2-ylmethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

Example 190 2-Chloro-N-[[6-(2-pyridin-2-ylethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

Example 191 2-Chloro-N-[[6-[(2-methyl-1,3-thiazol-4-yl)methylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 192 2-Chloro-N-[[6-(3-methoxypropylsulfonyl)benzothiazol-2-

yl]carbamoyl]benzamide
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, N N\ ir (1H, s), 7.62 (1H, s), 7.73 (2H, s), 7.85
(1H, s), 7.89 - 7.99 (2H m, 8.62 (1H s), 11.10
W@ 2M9/0p1558  s) 91 1 2.61 (4H, s), 2.95 (3H, sPCT/BB3W8/050920
(2H, t), 6.39 618 N N2, (1H, d), 7.67 (1H, d),
7.89 - 7.99 (3H, m, 8.10 141H, d), 8.45 (1H, d),
8.62 (1H, d), 11.13 (2H,
Example 193 2-Chloro-N-[[6-(3-imidazol-1-ylpropylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide
Example 194 2-Chloro-6-fluoro-3-methyl-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide
Example 195 6-Chloro-2-fluoro-3-methyl-N-[(6-methylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide
Example 196 2-Chloro-N-[[6-[3-[(3S,5R)-3,5-dimethylpiperazin-1-
yl]propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
Example 197 2-Chloro-N-[[6-[3-(4-cethylpiperazin-1-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
Example 198 N-[[6-[3-(4-Acetylpiperazin-1-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]-2-chloro-benzamide
Example 199 2-Chloro-N-[[6-[3-(4-propan-2-ylpiperazin-1-
yl)propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
Example 200 2-Chloro-N-[[6-[3-[4-(2-methoxyethyl)piperazin-1-
yl]propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
Example 201 2-Chloro-N-[[6-[3-(4-dimethylamino-1-
piperidyl)propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
Example 202 2-Chloro-N-[[6-(3-dimethylaminopropylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide
Example 203 2-Chloro-N-[[6-[3-(2-methoxyethylamino)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide
Example 204 2-Chloro-N-[[6-[3-(4-methyl-1,4-diazepan-1-
yl)propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
Example 205 fert-Butyl 4-[3-[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-6-
yl]sulfonylpropyl]piperazine-1-carboxylate
Example 206 2-Chloro-N-[[6-(3-piperazin-1-ylpropylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide
Example 207 2-Chloro-N-[[6-[3-[4-(2-cyanoethyl)piperazin-1-
yl]propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
Example 208 2-Chloro-N-[[6-[3-(4-methylsulfonylpiperazin-1-
yl)propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide
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br s) 92 00 1.70 - 1.78 (2H, m, 2.39 - 2.45 (2H,
m, 2.52 - 630 2.61 (4H, m, 2.67 (4H, s), 3.03 (3H,
W@ 2009847358 - 3.39 (2H, m, 3.49 (3H, s), 7.5BCFGB2®8/050920
(1H, m, 7.73 - 7.75 (2H, m), 7.91 - 7.98 (2H m,
8. 64 (1H d), 11.16 (2H {5 s) 93 1 o 1.41 (3H,
t), 1.76 - 1.84 (2H, nm), 2.45 - 2.51 582 1 (9H, nm),
2.71 (4H, s), 3.40 - 3.45 (2H, m, 4.13

Example 209 2-Chloro-N-[[6-[3-(3-methylpiperazin-1-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 210 2-Chloro-N-[[6-[4-(4-methylpiperazin-1-yl)butylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 211 2-Chloro-N-[[6-(4-diethylaminobutylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

Example 212 2-Chloro-N-[[6-[3-(4-methylpiperazin-1-yl)propylsulfonyl]benzothiazol-2-
yl]carbamoyl]-4-(3-methylpyrazol-1-yl)benzamide

Example 213 fert-Butyl N-[3-[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-6-
yl]sulfonylcyclobutyl]carbamate

Example 214 N-[[6-(3-Aminocyclobutyl)sulfonylbenzothiazol-2-yl]carbamoyl]-2-chloro-
benzamide

Example 215 2-Chloro-N-[[6-(3-methylaminocyclobutyl)sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 216 2-Chloro-N-[[6-(3-dimethylaminocyclobutyl)sulfonylbenzothiazol-2-
yl]carbamoyl]benzamide

Example 217 fert-Butyl 4-[[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-6-
yl]sulfonylmethyl]piperidine-1-carboxylate

Example 218 fert-Butyl 4-[2-[2-[(2-chlorobenzoyl)carbamoylamino]benzothiazol-6-
yl]sulfonylethyl]piperidine-1-carboxylate

Example 219 2-Chloro-N-[[6-(4-piperidylmethylsulfonyl)benzothiazol-2-
yl]carbamoyl]benzamide

Example 220 2-Chloro-5-ethynyl-N-[[6-[3-(4-methylpiperazin-1-
yl)propylsulfonyl]benzothiazol-2-yl]carbamoyl]benzamide

N  N—
o, /_f \__/
c 0 O ’7‘/@78\\0
it

S
H

Oxalyl chloride (0.979 mL, 11.2 mmol) was added to 2-chloro-5-ethynylbenzamide
(Intermediate 9, 1.69 g, 9.41 mmol) in THF (50 mL) under nitrogen. The resulting solution
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- 4.18 (2H, m), 7.18 - 7.20 (1H, m, 7.31 (1H, d),

7.54 (1H, d), 7.97 - 8.06 (2H, m, 8.72 (1H, d),
wWa200204752H, br s) 94 0.72 - 0.77 (2H, n), 0.PSI/6B1008450920

(2H, m, 1.68 - 576 1.77 (2H, m), 1.95 - 2.04 (1H,

m, 2.37 - 2.47 (9H, m, 3486 (4H, s), 3.31 - 3.38

(2H, m, 7.26 WD 2009/ 047558PCT/ GB2008/ 050920 103

- 7.30 (1H, m, 7.34 - 7.36 (1H, m, 7.43 (1H, d),

wad stﬁ?ed' at %OQ% f()ll% nﬁ@utes? T ﬁg sélugo@@ag thih cgacentrated and dried on the

high vac line for Smins to afford the crude isocyanate. A solution of the acyl isocyanate in
THF (5 mL) was added to a stirred solution of 6-(3-iodopropylsulfonyl)benzo[d]thiazol-2-
amine (3.60 g, 9.41 mmol) in THF (50 mL) at 60 °C, over a period of 5 minutes under
nitrogen. The resulting solution was stirred at 60 °C for 2 hours. To the reaction mixture
was added the 1-methylpiperazine (3.13 mL, 28.2 mmol), and the reaction was left to stir
at 60 °C for 2 hours. The reaction mixture was diluted with EtOAc (100 mL) and THF
(100mL), and washed sequentially with water (50 mL), and saturated brine (50 mL). The
organic layer was dried over MgSOy, filtered and evaporated to afford crude product. The
crude product was purified by flash silica chromatography, elution gradient 0 to 40%
MeOH in DCM. Pure fractions were evaporated to dryness to afford 2-chloro-5-ethynyl-N-
(6-(3-(4-methylpiperazin-1-yl)propylsulfonyl)benzo[ d]thiazol-2-ylcarbamoyl)benzamide
(1.70 g, 32 %) as a beige solid.

m/z (ESI+) (M+H)+ = 560.15; HPLC tR = 1.49 min

'H NMR (400.13 MHz, DMSO-d6) § 1.66 - 1.73 (2H, m), 2.28 (3H, s), 2.31- 2.40 (m, 6H),
2.50 -2.52 (4H, m), 3.38 (2H, q), 4.37 (1H, s), 7.54 - 7.60 (2H, m), 7.69 (1H, s), 7.80 -
7.86 (2H, m), 8.48 (1H, s).

Example 221 2-Chloro-N-[[6-[2-(4-piperidyl)ethylsulfonyl]benzothiazol-2-
yl]carbamoyl]benzamide

Example 222 2-Chloro-N-[[6-[3-(2-methoxyethylamino)cyclobutyl]sulfonylbenzothiazol-
2-yl]carbamoyl]benzamide and

Example 223 N-[[6-(3-Acetamidocyclobutyl)sulfonylbenzothiazol-2-yl]carbamoyl]-2-
chlorobenzamide

Example 224 2-chloro-N-[[6-(isopropylsulfamoyl)-1,3-benzothiazol-2-

yl]carbamoyl]benzamide

Jo N
©)‘\H H%SD\S/NY
7\
(O

To a suspension of 2-chlorobenzamide (126 mg, 0.80 mmol) in THF (10 mL) was added
oxalyl chloride (76 pL, 0.88 mmol). The resultant solution was heated to 60 °C in a glass

solutions tube for around 90 minutes then cooled to RT. To this was added 2-amino-6-
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8.63 (1H, d), 11.15 (2H, br s) Exanpl es 87 - 94 87:

2-Chloro-N-(6-(3 -(4-nmethylp ip erazin-1
WO 200p0475p8/1 sul f onyl ) b enzot hiaz 01-2- yl car banegizB2008/050920

-(pyrro lidin-1 -yl)b enzam de 588: 2-Chloro-N(6-(3

-(4-methylp ip erazin-1 -yl)propyl sul fonyl)b enzot hi az

01-2- ylc arb ampyl)-5 -(1H pyrazol-1 -yl)b enzam de

89: 2-Ch|oro-hI(6 (3 -(4-methylp ip erazin-1

| t c,ar = .
sulf&#%%b%h?qq?ﬁ%o éf%l?ylhag ch&)%%é) ()r%()arém%%) ((g:?#t%ln g% e{%@@ﬁ%ﬁ ofte portion
and thestypensibh yataziod0-"T foy 4 furbhef 60 (Bnuted e tiydepetion was cooled
razin-110

f% 9 BOUP VARRATABISy [SPBEORY BIHRRZAP 13- g19d drpahoyas isarisdrd Heone
OI%J)H agd g%'yr@e{c@llog ﬁét&lﬁé;l i &y For HHoRY h@%oRl erhpeitble. Wnk rdddict
preyip)tptled Mm&dlﬁmwnﬂbmmﬂmtat by {itrayion aw it pithode@Hnfodewed by

Ebg) afigphgxanc g spvs 1 dhigror Nyl i iprapispl mayDal-dhgraothieshy-
yl]&a)mwwahmhe ds 2 ﬁhé3 ahhassd Qa0 kasmegdy)phenyl

met hanesul f onat e

nﬂaﬁﬁﬂfbﬂéfﬁ)bfHé&yHRL@GR(32é@nﬁ@thyIplperaZIn 1-yl) prop

I nzgt I nz de 94:
Ex%i% %ﬁ%&h@rgﬁ&@é%ﬁo%@%ﬁ@ ()?anqg%ﬁ)ﬂ? pzjrnam n-1-vyl
ylshIpsSpk s8] d jelyiol Reyizabhhaaficdzathidar bamoyl ) benzami de

Exanpl e 95: 2-Ch|oroI¢(6 (3 -(4-nethylp ip erazin-1

-yl) propyl sul fony) ﬁﬁ othlazol 2- 20ylc arb

anoyl)-5 -(1H1 I epnz am de 104

(Intermediate 5 92 gH I N ot assi um

tert-butoxide (IMin THF, 5 58 mg x5. 58 [mmol ) were

suspended in THF (35 nL) and the reaction m xture was
DiIEA e RD o 2 Tl DLt eaRe ] Gl hmal R R apgPe-0-0
chlnmbbmmyl)sﬂaddobbetﬂzoId(]]hw(za]\qﬁ-lytsul-ﬂaﬁ)yl)—éndethﬂpmpgrt(rsopraipybtzeﬂamate

' d
(inigpoeds ¥y (05 ket § st Bt bt it S s R SR ugipn was
stlr%d 8% °C]f_5k %lh% Glgle rﬁjéotlz)ﬁ nglgiﬂre W)ls c%cg&rate@t(n%cﬁé-giﬂ the crude

proﬁu@gwas p‘nr@@d b2 Iﬁremjatlvg HPLC (%e@@n@@pﬂ Ganpini €194 61qA Hixia) column,

Su i%lc%é%o(tg ?ﬁwteg\,/éO@ 1&%@)&%%&&%&1@ poﬁr mlxpures of water

(coRtalih @0 Q%\Fo(rﬁu( atid)(athd ﬂﬁ@é@N |a§’ clunts. The crude product Was purlﬁed by
erazin-1-yl)propylsulfonyl)b enz othiazol - 2-
flashr ligaopromagogephy, @Izlkﬂongra@mt@ ted 9%eMieaE m@@«ﬂp P@resf@ctlons
l
weIl’Jgge%% or %ﬂr {?ﬂp@é%s e ?{tﬁ?&‘af; gﬁi B‘P I;Esb@ ;tgsg%%f&g@ﬁﬂﬁ@) £ nitthylpropan-
2 deulttbﬁylblMIzé{ﬂﬁihMél Ztylﬂ:afbaﬁiogl)b@ﬁhm[del (3.00 mg, 4.53 %) as a white solid.

1 | sul f )b t hi
" ¢ E5ly | ST Bamac R (HRC e Rech 41 BIBB) o give the (itle

HY 59%602131251%@@@1!)% §9ld, %Zﬁ)g 1 .33,? f%fﬂ%%“z@?g%_zég (s, 2H),
7.47 2, 1), 7342@ 23031818}|Hﬁ)758(592ﬂlﬂﬁ%ﬂ@,1H)77 - 7.89
(3H, m, 7.93 (1H, d), 8.36 (1H, s), 8.51 (1H, s),
9.09 (1H, s), 10.72 - 12.16 (2H, m; M 619. WO
2009/ 047558PCT/ GB2008/ 050920 105 Exanple 97:
2- Chl oro- N- (6- (3-(di et hyl am no) propyl sul f onyl ) benzot hi
azol - 2- yl carbanoyl) - 5- nor phol i nobenzanm de Oxal yl
chloride (6.52 nL, 74.79 mmol) was added to
2-chl oro-5-norpholin-4-yl- 5 benzam de (Internedi ate
29, 18 g, 74.79 mmol) in THF (400 nL) and the reaction
m xture was heated at 60 C for 2 hours under nitrogen.
A sol ution of 6-(3-
i odopr opyl sul fonyl ) benzot hi azol - 2-am ne (I nternedi ate
47, 26.0 g, 67.99 mmol) in THF (200 nL) was added to
the reaction m xture and the suspensi on was heated at
60 C for 90 mnutes. The reaction m xture was cool ed
to 50 C and dlethylanIne (21 10 nL 203 96 10 nnDI)

o o — s S o s o o R o
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heated at 50 C overnight. Sodium i odide (5.56 ni,
135.97 mmol ) and diethylam ne (21.10 nlL, 203.96 mmol)
wawree/ogseed and the reaction m xture was heat eRCEHGB@®8050920
for 3 15 days. The reaction m xture was cool ed,
diluted with THF (200 nL) andgEt OAc (200 nL) and then
vvashed wth HO0 (2 x 300 nL) and saturated brine (200
The organi c phase was dried, filtered and

h e

EX%@?%%“‘F 5 B IR0 QIR LIRSS BB S Py

benzo[ktiazahad-yl daetuniayil ounianhede Wi t h I\/EOH to give the title
conmpound as an off-white solid (13.40 g, 33%: 201H
NVR 60.96 (6H, t), 1.71 - 1.81 (2H, ,\2. 55 - 2.73
(6H, m, 3.26 - 3.56 (6H, n) (4d~t), 7.07 -
7.14 (1H, mM, 7.19 ElHo d \\(1H d), 7.91 (2H,
q), 8.61 (1H, s) h 95 P2H, nm); MS 594. 106
Exanpl e 98:
2-Chl oro-N-(6-(3-(di et hyI am no) pr opyl sul f onyl ) benzot hi
azol - 2- yl carbameyl)-5-(1H pyrazol -1-yl) benzam de O
[ ONS\ NN.NO Il HH\T--\' N, Diethylanm ne (28.3 ni,

2-Chii@ o39ethyny )N §3-&ttdethyl wp@acint leylm)rmpﬂ@ﬂ(’@-yl)benzo[d]thiazol -2-

1eBRadED Sy 3 BE20r e R Ao RGN 8T M 07 i

Mennfptz)onuﬂaMHF%@@nmwe@@@hrtda%ﬁelsmmﬁio@ﬁhéf%f I?dlrdsge@da latm

for 16 hours under nitrogen. D ethylamne (9
andb30 93 farmighour e Taerdien veasdrogressigveny dowdysansk sorangther 320mg

(802/1 b?%fﬁt@gga Bgcgegl a\‘lilg elréaé?%l ?&lzﬂlg\é\%g l@ stﬁ’ggbé rﬂg 1S, Tlaa reaction
Way\lﬁﬁﬁed tiwbiigh ¢d2ide 4nki00astibd thaoekhs@itiu VRO TIBIH, aed ¢1pOrandd) to

i oThe organic phase was dried, filtered and .
dryagifde gHicat Ben Mhichavasdrirycqd wethedsr fRugivaasTosnt soliddaog e, 64%).
el; 8l Hii ng Wi th MeOH DCM (0
mﬁl@%g@kang ?t he%@glh??r%t%gtgf?aéhsé Igfr%l silica gel eluting
'"H WMR (M0H MHADMSO0-d620%.16 GHine 166s0l.7H(2han), 243 (3H, s),

2301 boli QNS b a2 4w e R D T T . 743 - 7.44

21ERAe sand 9 bie dggg) gqv the title conpound as an
( HQ)-Amhute so(: hﬁ ( s?5140 : 1H NVR M 08 (6H, t),

Examgle 22715q9ae@tylpyrmhd@ 3@;410@5}2 choro-3l-@5 (2H, t), 6.60
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ylcarbamoyl)- min.
5-(1H-pyrazol-
I-yl)benzamide
261 %‘ic | 2-chloro-4- 25% | m/z 168, 123
" Mulu*“‘ ethoxy-N-(6-(1- (ES+)
O methylpiperidin (M+H)+
-4- =603;
ylsulfonyl)benz HPLC
o[d]thiazol-2- tR=
ylcarbamoyl)- 1.59
5-(1H-pyrazol- min.
I-yl)benzamide
262 U uiﬂzns_o tert-butyl 4-(2- 40% 56, 171
g k| (3-(2-chloro4-
methoxy-5-
(1H-pyrazol-1-
yl)benzoyl)urei
do)benzo[d]thia
zol-6-
ylsulfonyl)piper
idine-1-
carboxylate




HPLC tR = 2. 88 pi perazi ne-| car boxyl at e 235
(S)-2-chloro-5- C7.9% 69, 44 (3-

W@ eioges15y8 ami no PCT/GB2008/050920
132
263 /@)U'\ <1 | 2-chloro-4- E |96% EX 262
h e e methoxy-N-(6-
(piperidin-4-
ylsulfonyl)benz

o[d]thiazol-2-
ylcarbamoyl)-
5-(1H-pyrazol-
I-yl)benzamide

264 . Jﬁ;)k)k <. 2-chloro-4- D |70% EX 263
D Oy O methoxy-N-(6-

(1-
methylpiperidin
4-
ylsulfonyl)benz
o[d]thiazol-2-
ylcarbamoyl)-
5-(1H-pyrazol-
I-yl)benzamide

265 —C();?C‘ _ | 2-chloro-4- C [19% |m/z 177, 56
. R methoxy-5-(5- (ES+)
O\C‘,N methyl-1H- (M+H)+

pyrazol-1-yl)- =603;
N-(6-(1- HPLC
methylpiperidin tR=
-4- 2.07
ylsulfonyl)benz min.

o[d]thiazol-2-
ylcarbamoyl)be

nzamide




10

ypyrrolidin-1yl)-N(6- (et hyl sul f onyl

) benzo[ d] t hi azo 1-2- yl carbanoyl)be nzam de
wa22®9a86s594),0 1:1:1(,) z O PCT/GB2008/050920
133
266 @C')iuiu *::O\S,o 2-chloro-5- alk | 49% 178 +
- 7§ | ((dimethylamin | yla (CH3),NH
T o)methyl)-N- rti

(6-
(methylsulfonyl
Yoenzo[d]thiazo
1-2-
ylcarbamoyl)be
nzamide

267 N L:Ai_<n (" | 2-chloro-4- D | 98% m/z | 192

O isopropoxy-N- (ES+)

(6-(1- (M+H)+
methylpiperidin =617,
4- HPLC
ylsulfonyl)benz tR=
o[d]thiazol-2- 1.62
ylcarbamoyl)- min
5-(1H-pyrazol-
I-yl)benzamide

Example 233 'H NMR (400.132 MHz, DMS0) 8 1.79 - 1.92 (1H, m), 2.15 - 2.23 (1H,
m), 2.27 (6H, s), 2.91 (1H, q), 3.09 (1H, t), 3.19 - 3.30 (1H, m), 3.41 (4H, t), 3.48 (1H, ),
6.65-6.71 (1H, m), 6.78 (1H, d), 7.30 (1H, d), 7.89 - 8.00 (2H, m), 8.65 (1H, s).
Example 235 'H NMR (400.13 MHz, DMSO-d6) & 2.26 (1H, s), 2.83 (6H, s), 3.27 (3H,
s), 3.52 -3.55 (2H, m), 3.64 - 3.69 (1H, m), 4.00 (1H, brs), 6.76 - 6.79 (1H, m), 6.88 (1H,
s), 7.39 (1H, d), 7.98 (2H, s), 8.69 (1H, s)..

Example 236 'H NMR (400.13 MHz, DMSO-d6) 5 1.58 (2H, s), 1.96 (2H, s), 2.51 (1H,
m), 2.60 (3H, s), 2.78 (2H, t), 3.36 (6H, s), 3.88 (2H, d), 7.11 (1H, d), 7.20 (1H, s), 7.35
(1H, d), 7.92 (2H, d), 8.63 (1H, s).

Example 237 'H NMR (400.13 MHz, DMSO-d6) & 1.67 - 1.74 (2H, m), 2.18 (3H, s),
6.11 (1H, s), 7.67 (2H, d), 7.78 (1H, s), 7.85 - 7.91 (2H, m), 8.56 (1H, d).
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:z z( zp_zx 2-chloro-5-(4- (dinmethylamino )p ip

eridin-1 - yl1)-N-(6- (nethylsulfonyl )benzo [d] thiazo
wa2@9/0y1s8@r banoyl ) be nzam de C 21% m z (ESI +) FO#EB2008/050920

536.44; HPLCtR = 1.38 min. 72, 44 237 0 a' --(

2-chl oro-5-(3,5- dinethyl-1H3ypyrazol -1-yl)-

N-(6-(3-(4- nethyl piperazi n-1- yl)propylsul fon

yl )benzo[d]thia zol-2- ylc arb anpoyl)b e nzam de A

oGP LM o 1 NS S 1 5y 25
(3H,4), 1T, In)43 .08 828 2HNm),-3.34 {33, 0p\3.81H 3.66 (3H,)h), 61670 6.70
a8, 695314%k 73001 GNP DR RPN €23 (11 ). 8.64 (1. 1), 11.7
(1H, s).

Example 240 "H NMR (400.13 MHz, DMSO-d6) 81.69 (2H, q), 2.25 - 2.32 (9H, m), 3.31
(2H, m), 6.55 (1H, t), 7.57 - 7.61 (1H, m), 7.66 - 7.69 (2H, m), 7.78 - 7.79 (1H, m), 7.81 -
7.86 (2H, m), 8.12 - 8.13 (1H, m), 8.50 (1H, s).

Example 241 "H NMR (400.132 MHz, DMSO) 3 1.68 - 1.76 (2H, m), 2.31 - 2.33 (2H,
m), 2.36 - 2.44 (2H, m), 2.65 - 2.68 (4H, m), 3.32 (3H, s), 3.36 (4H, t), 6.59 (1H, t), 7.82
(1H, d), 7.89 - 7.97 (3H, m), 8.09 (1H, s), 8.23 (1H, d), 8.63 (1H, s), 11.6 (1H, s).
Example 242 'H NMR (400.13 MHz, DMSO-d6) & 1.68 - 1.75 (2H, m), 2.35 - 2.38 (2H,
m), 2.42 (1H, s), 2.47 (4H, s), 2.51 (1H, d), 2.65 - 2.67 (1H, m), 2.75 (3H, br s), 3.16 (1H,
d), 3.34 (2H, m), 3.99 (3H, s), 6.53 (1H, t), 7.48 (1H, s), 7.75 (1H, d), 7.88 - 7.91 (1H, m),
7.94 (1H, d), 7.99 (1H, s), 8.25 (1H, d), 8.62 (1H, d).

Example 243 'H NMR (400.132 MHz, DMSO) 8 1.46 (9H, s), 1.56 - 1.65 (2H, m), 1.96 -
2.02 (2H, m), 3.22 - 3.28 (2H, m), 3.32 (3H, s), 3.69 - 3.76 (2H, m), 4.65 - 4.71 (1H, m),
7.22 -7.25 (1H, m), 7.38 (1H, s), 7.54 (1H, d), 8.03 (2H, s), 8.73 (1H, s), 11.80 (1H, s),
11.92 (1H, s).

Example 244 "H NMR (400.132 MHz, DMSO) 8 1.57 - 1.65 (2H, m), 1.85 - 1.91 (2H,
m), 2.22 (3H, s), 2.28 - 2.34 (2H, m), 2.64 - 2.70 (2H, m), 3.13 (3H, s), 4.35 - 4.41 (1H,
m), 7.00 - 7.03 (1H, m), 7.14 (1H, d), 7.33 (1H, d), 7.76 - 7.82 (2H, m), 8.47 (1H, d), 11.40
(2H, s).

Example 245 "H NMR (400.13 MHz, DMSO-d6) & 1.34 (6H, s), 1.75 (4H, s), 2.93 (4H,
s), 3.15-3.19 (4H, m), 3.73 - 3.75 (4H, m), 7.09 - 7.12 (1H, m), 7.21 (1H, d), 7.38 (1H, d),
7.84 (1H, d), 7.96 (1H, d), 8.61 (1H, s).

Example 246 'H NMR (400.13 MHz, DMSO-d6) & 1.22 (6H, d), 1.37 (6H, s), 3.15 (5H,
s), 3.14 -3.17 (4H, m), 3.73 (4H, t), 7.09 - 7.12 (1H, m), 7.20 (1H, d), 7.38 (1H, d), 7.88 -
7.91 (1H, m), 7.99 (1H, d), 8.68 (1H, s).

Example 247 "H NMR (400.13 MHz, DMSO-d6) 8 2.59 (6H, s), 3.24 (3H, s), 7.29 -
7.33 (1H, m), 7.51 - 7.53 (1H, m), 7.64 (1H d, J= 8.1 Hz), 7.96 (2H, s), 8.09 (2H d, J=8.7
Hz), 8.24 - 8.26 (1H, m), 8.66 (1H, s), 11.78 (1H, s), 11.86 (1H, s).
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A10%mz (ESI+) (MH)+ = 676.17; HPLCtR = 1.27 nmin

2-chl or 05- iodobenza mde, 47, and 1- nethylho nop ip
W@e@2/041558.24 239 2-chloro-5-(3- C 15% m z 78, PAHGB2008/050920

(diethylam no)p yrrolidin-I-y1)- (ESI+) (M+H) +

N-( 6- = 550; (et hyl sul4fygnyl ) benzo[ d] t hi azo

Example 248 'H NMR (400.13 MHz, DMSO-d6) & 1.40 (9H, s), 2.07 (1H, s), 2.16 (1H,
s), 3.24 (3H, s), 3.34 - 3.46 (3H, m), 3.56 (1H, d), 5.05 (1H, s), 7.13 - 7.16 (1H, m), 7.29
(1H, s), 7.48 (1H, d), 7.96 (2H, s), 8.66 (1H, s), 11.72 - 11.89 (2H, m).

Example 249 'H NMR (400.132 MHz, DMSO) d 2.00 - 2.08 (m, 1H), 2.10 - 2.22 (m,
1H), 3.16 (s, 3H), 3.27 (m, 4H), 5.09 (m, 1H), 7.01 (m, 2H), 7.37 (m, 1H), 7.59 (m,
1H), 7.71 (m, 1H), 8.23 (s, 1H).

Example 250 'H NMR (400.13 MHz, DMSO-d6) & 1.77 - 1.84 (1H, m), 2.24 - 2.31 (1H,
m), 2.33 (3H, s), 2.44 (1H, d), 2.66 - 2.79 (2H, m), 2.83 - 2.87 (1H, m), 3.22 (3H, s), 491 -
4.94 (1H, m), 7.03 - 7.06 (1H, m), 7.14 (1H, d), 7.43 (1H, d), 7.86 - 7.92 (2H, m), 8.57
(1H, s).

Example 251 'H NMR (400.132 MHz, DMSO) & 3.15 - 3.19 (6H, m), 3.32 (3H, s), 6.75
(1H, d), 7.31 (1H, d), 7.64 - 7.75 (2H, m), 8.04 (2H, s), 8.28 - 8.33 (1H, m), 8.38 - 8.41
(1H, m), 8.74 (1H, s), 11.83 - 12.09 (2H, m).

Example 252 'H NMR (400.13 MHz, DMSO-d6) 1.39 - 1.40 (9H, m), 3.17 - 3.18 (3H, m),
3.70 - 3.80 (2H, m), 4.35 -4.45 (2H, m), 4.95 - 5.05 (1H, m), 7.06 (1H, s), 7.14 (1H, s),
7.49 (1H, s), 7.97 (2H, s), 8.67 (1H, s), 11.76 (1H, s), 11.84 (1H, s).

Example 253: '"H NMR (400.13 MHz, DMSO-d6) 3.25 3H, s), 3.98 - 4.02 (2H, m), 4.43 -
448 (2H, m), 5.09 - 5.15 (1H, m), 7.07 - 7.10 (1H, m), 7.18 (1H, d), 7.49 - 7.52 (1H, m),
7.95 (2H, s), 8.65 (1H, t).

Example 254 'H NMR (400.13 MHz, DMSO-d6) 1.54 - 1.63 (2H, m), 1.87 (2H, d), 2.05
(2H, t), 2.24 (3H, s), 2.94 (2H, d), 3.22 - 3.29 (1H, m), 6.64 (1H, t), 7.79 - 7.82 (1H, m),
7.87 -7.93 (3H, m), 8.12 (1H, d), 8.30 (1H, t), 8.50 (1H, s), 11.35 - 11.70 (2H, s).
Example 255 'H NMR (400.13 MHz, DMSO-d6) 1.50 - 1.60 (2H, m), 1.81 - 1.92 (4H, m),
2.14 (3H, s), 2.84 (2H, d), 3.00 (4H, t), 3.16 - 3.24 (1H, m), 3.72 (4H, t), 3.88 (3H, s), 7.11
(1H, s), 7.16 (1H, s), 7.82 - 7.84 (1H, m), 7.92 (1H, d), 8.56 (1H, d), 11.66 (2H, s).
Example 256 'H NMR (400.13 MHz, DMSO-d6) 1.34 (3H, t), 1.77 - 1.82 (2H, m), 2.01
(2H, d), 2.52 (1H, s), 2.61 (2H, t), 3.28 (3H, d), 3.85 (3H, s), 4.08 (2H, q), 7.13 (1H, s),
7.27 (1H, s), 7.85 - 7.87 (1H, m), 7.98 (1H, d), 8.61 (1H, d).

Example 257 'H NMR (400.13 MHz, DMSO-d6) 2.53 (3H, s), 3.22 (3H, s), 3.47 (2H, q),
4.05 -4.09 (2H, m), 4.89 - 4.95 (1H, m), 7.01 - 7.04 (1H, m), 7.11 (1H, d), 7.46 (1H, d),
7.90 - 7.95 (2H, m), 8.60 - 8.62 (1H, m).
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HPLC tR = 1-2- yl carbanoyl ) be nzam de 1.50 m n.

240 2-chloro-N-(6- A 23% mz 82, 58 =0 (3-(4-
woreiobpsssper azi n-1- yl ) propyl sul fon yl ) benzo[BGT/6B2008/050920

zol - 2- yl carbanoyl) - (ESI+) (MfrH) + = 602; HPLC tR =

1.32 mn. 136

Example 258 'H NMR (400.13 MHz, DMSO-d6) 4 1.52 - 1.62 (2H, m), 1.85 (2H, d),
1.98 (2H, t), 2.19 (3H, s), 2.89 (2H, d), 3.01 (4H, t), 3.20 (1H, m), 3.75 (4H, t), 7.41 (1H,
s), 7.69 (1H, s), 7.79 - 7.82 (1H, m), 7.89 (1H, d), 8.51 (1H, d), 11.60 (2H, s).

Example 259 'H NMR (400.13 MHz, DMSO-d6) 4 1.53 - 1.63 (2H, m), 1.86 (2H, d),
2.05 (2H, v), 2.23 (3H, s), 2.95 (2H, d), 3.21 (1H, m), 6.57 - 6.58 (1H, m), 7.79 - 7.82 (2H,
m), 7.85 - 7.91 (2H, m), 8.02 (1H, s), 8.20 - 8.21 (1H, m), 8.46 (1H, s), 11.45 (2H, s).
Example 260 'H NMR (400.13 MHz, DMSO-d6) 1.77 (2H, d), 2.07 (2H, d), 2.29 (3H, s),
2.63 (3H, s), 2.77 - 2.83 (2H, m), 3.38 (2H, d), 3.48 (1H, d), 6.51 (1H, t), 7.62 (1H, s), 7.69
(1H, s), 7.74 (1H, d), 7.84 - 7.87 (1H, m), 7.96 (1H, d), 8.06 (1H, s), 8.58 (1H, d).
Example 261 'H NMR (400.13 MHz, DMSO-d6) 1.38 (3H, t), 1.51 - 1.61 (2H, m), 1.84
(2H, d), 1.94 (2H, t), 2.17 (3H, s), 2.87 (2H, d), 3.18 - 3.24 (1H, m), 4.27 (2H, q), 6.53 -
6.54 (1H, m), 7.44 (1H, s), 7.75 - 7.76 (1H, m), 7.80 - 7.82 (1H, m), 7.90 (1H, d), 7.98
(1H, s), 8.29 - 8.30 (1H, m), 8.53 (1H, d), 11.63 (2H, s)

Example 262 'H NMR (400.13 MHz, DMSO-d6) 1.35 (11H, s), 1.84 (2H, d), 2.60 - 2.70
(2H, s), 3.40 -3.45 (1H, m) 3.93 - 3.99 (5H, m), 6.52 - 6.53 (1H, m), 7.49 (1H, s), 7.76 (1H,
d), 7.84 - 7.87 (1H, m), 8.01 (2H, s), 8.25 - 8.26 (1H, m), 8.60 (1H, s).

Example 263 'H NMR (400.13 MHz, DMSO-d6) 1.70 - 1.79 (2H, m), 2.04 (2H, d), 2.85
(2H, q), 3.34 (2H, d), 3.99 (3H, s), 6.52 - 6.53 (1H, m), 7.49 (1H, s), 7.75 (1H, s), 7.84 -
7.87 (1H, m), 7.99 (2H, d), 8.25 - 8.26 (1H, m), 8.52 (1H, d), 8.63 (1H, d), 9.07 (1H, d),
11.77 (1H, s).

Example 264 "H NMR (400.13 MHz, DMSO-d6) 1.50 - 1.58 (2H, m), 1.80 (2H, d), 1.83
(1H, s), 1.86 (1H, s), 2.12 (3H, s), 2.82 (2H, d), 3.12 (1H, t), 3.96 (3H, s), 6.50 (1H, t), 7.39
(1H, s), 7.70 - 7.73 (3H, m), 7.83 (1H, s), 8.23 (1H, d), 8.33 (1H, s).

Example 265 'H NMR (400.13 MHz, DMSO-d6) 1.50 - 1.61 (2H, m), 1.83 (2H, d), 1.93
(2H, t), 2.11 (3H, s), 2.15 (3H, s), 2.86 (2H, d), 3.16 - 3.24 (1H, m), 3.88 (3H, s), 6.21 -
6.23 (1H, m), 7.46 (1H, s), 7.54 (1H, d), 7.63 (1H, s), 7.80 - 7.83 (1H, m), 7.91 (1H, d),
8.53 (1H, d), 11.60 (2H, s) .

Example 266 'HNMR (400.13 MHz, DMSO-d6) 2.22 (6H, s), 3.16 (3H, s), 3.50 (2H,
s), 7.45 - 7.48 (1H, m), 7.50 -7.58 (2H, m), 7.90 - 7.95 (2H, m), 8.62 (1H, s), 11.70 (2H, s).
Example 267 "H NMR (400.13 MHz, DMSO-ds) 8 1.37 (6H, d), 1.58 - 1.62 (2H, m), 1.85
-2.00 (4H, m), 2.20 (3H, s), 2.90 (2H, d), 3.23 (1H, m), 4.96 (1H, m), 6.57 - 6.58 (1H, m),
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3- (1H pyrazol - 1-yl ) benzam de 241 o 1-)
2,4-dichloro-N- A 13%nlz 86, 58 (6-(3-(4-

woreiobpsssper azi n-1- yl ) propyl sul fon yl ) benzo[BGT/6B2008/050920
zol - 2- yl carbanoyl)- 5-(1H pyrazol - (ESI+) (MrH) + =
636, 638, HPLC tR = 1.45 ningy

7.52 (1H,s), 7.79 (1H, d), 7.84 - 7.86 (1H, m), 7.93 (1H, d), 8.02 (1H, s), 8.30 - 8.31 (1H,
m), 8.56 (1H, d), 11.70 (2H, br s).

Example 268 2-Chloro-5-(3-dimethylamino-1-piperidyl)-N-[(6-methylsulfonyl-1,3-
benzothiazol-2-yl)carbamoyl]benzamide was prepared in a similar manner to Examples
233 and 235.

Example 269 2-Chloro-5-(3-dimethylaminocyclobutoxy)-N-[(6-methylsulfonyl-1,3-
benzothiazol-2-yl)carbamoyl]benzamide was prepared in a similar manner to Example
243.

Example 270 2-Chloro-5-[3-(dimethylaminomethyl)pyrrolidin-1-yl]-N-[(6-
methylsulfonyl-1,3-benzothiazol-2-yl)carbamoyl]benzamide was prepared in a similar

manner to Examples 233 and 235.

Preparation of Starting Materials

Intermediate 1: 2-Chloro-N-[(6-ethenylsulfonylbenzothiazol-2-
yl)carbamoyl]benzamide.

To a solution of 2-chlorobenzamide (0.16 g, 1.0 mmol) in THF (10 mL) was added
oxalyl chloride (95 uL, 1.1 mmol) and the reaction mixture was heated at 120 °C in a
microwave for 5 minutes. To this was added 6-ethenylsulfonylbenzothiazol-2-amine (0.24
g, 1.0 mmol) and the suspension was heated at 120 °C in a microwave for 5 minutes. The
organic phase was decanted and evaporated to give the title compound (0.30 g, 71%) that
was used crude in the next reaction: "H NMR 86.21 (1H, d), 6.36 (1H, d), 7.16 (1H, dd),
7.50 - 7.52 (1H, m), 7.58 - 7.61 (2H, m), 7.66 - 7.68 (1H, m), 7.87 - 7.90 (1H, m), 7.97
(1H, d), 8.66 (1H, d), 11.81 (2H, s); MS 422.
Intermediate 2: Methyl 2-chloro-5-pyridin-2-ylbenzoate

A suspension of methyl 2-chloro-5-iodobenzoate (8.0 g, 27 mmol), 2-
pyridineboronic acid N-phenyldiethanolamine ester (14.5 g, 54 mmol), palladium acetate
(0.30 g, 1.35 mmol), potassium carbonate (7.46 g, 54.0 mmol), triphenylphosphine (1.42 g,
5.4 mmol) and copper iodide (2.06 g, 10.8 mmol) in THF (100 mL) was heated at 65 °C
overnight under nitrogen. The reaction mixture was cooled, filtered through Celite® and
concentrated in vacuo, then the residue was suspended in DCM (250 mL) and filtered
through Celite®. The filtrate was concentrated in vacuo and the residue was purified by

chromatography on silica gel eluting with EtOAc/isohexane (0 - 50%) to give the title
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1-yl ) benzam de 125 242 C) _ 1 0. :_<, 2-chloro-4-

met hoxy-N-(6- A 4.5% nz (ESI+) 96, 58 (3-(4-
woreiobpsssper azi n-1- yl ) propyl sul fon yl ) benzo[BGT/6B2008/050920

zol -2- ylc arb anoyl)- (MtH) + = 632; HPLCtR = 1.52

m n. 138

compound as a solid (3.0 g, 49%):'"H NMR 83.90 (3H, s), 7.39 - 7.43 (1H, m), 7.69 (1H,
d), 7.89 - 7.95 (1H, m), 8.05 (1H, d), 8.24 - 8.28 (1H, m), 8.54 (1H, d), 8.68 - 8.70 (1H,
m);MS 248.
Intermediate 3: 2-Chloro-5-pyridin-2-ylbenzoic acid

To a solution of methyl 2-chloro-5-pyridin-2-ylbenzoate (Intermediate 2, 3.0 g,
12.1 mmol) in MeOH (120 mL) was added potassium hydroxide (2.0 g, 36.3 mmol) and
the solution was heated at 60 °C overnight under nitrogen. The reaction mixture was
acidified with glacial acetic acid, concentrated in vacuo and then the solid was suspended
in H,O (100 mL), filtered and dried to give the title compound as a solid (3.0 g) that was
used crude in the next reaction: MS 234.
Intermediate 4: 2-Chloro-5-pyridin-2-ylbenzamide

To a solution of 2-chloro-5-pyridin-2-ylbenzoic acid (Intermediate 3, 3.0 g, 12.8
mmol) in THF (100 mL) was added isopropyl chloroformate (1.0M in toluene, 15.5 mL,
15.5 mmol) and DIPEA (5.0 mL, 28.3 mmol) and the solution was stirred overnight under
nitrogen. Ammonia (0.5M in dioxane, 300 mL, 150 mmol) was added and the suspension
was concentrated in vacuo, then the solid was suspended in H,O (100 mL), filtered, dried
and purified by chromatography on silica gel eluting with EtOAc/isohexane (10 - 100%) to
give the title compound as a white solid (1.9 g, 64%):
'H NMR 87.36 - 7.41 (1H, m), 7.58 (1H, d), 7.63 (1H, s), 7.87 - 7.95 (2H, m), 8.01 - 8.04
(1H, m), 8.10 - 8.14 (2H, m), 8.66 - 8.69 (1H, m); MS 233.
Intermediate S: Methyl 2-chloro-5-(pyrimidin-2-yl)benzoate

A mixture of 2-bromopyrimidine (2.8 g, 17.63 mmol), 4-chloro-3-
(methoxycarbonyl)phenylboronic acid (4.2 g, 19.59 mmol), palladium acetate (0.22 g, 0.98
mmol) and triphenylphosphine (1.028 g, 3.92 mmol) in THF (80 mL) was heated at 65 °C
overnight, then the reaction mixture was cooled, filtered through Celite® and concentrated
in vacuo. The residue was partitioned between EtOAc (200 mL) and saturated brine (200
mL) and the organic phase was dried, concentrated in vacuo, and then the residue was
purified by chromatography on silica gel eluting with EtOAc/isohexane (0 - 50%) to give
the title compound as a white solid (2.0 g, 42%): MS 249.
Intermediate 6: 2-Chloro-5-(pyrimidin-2-yl)benzamide

880 Ammonia (200 mL) was added to a solution of methyl 2-chloro-5-(pyrimidin-
2-yl)benzoate (Intermediate 5, 2.0 g, 8.2 mmol) in MeOH (130 mL) and the reation
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mixture was stirred overnight, then filtered to give the title compound as a white solid (1.0
g, 54%) that was used crude in the next reaction: '"H NMR 87.47 - 7.51 (1H, m), 7.64 (2H,
d), 7.99 (1H, s), 8.37 - 8.41 (2H, m), 8.92 - 8.94 (2H, m); MS 234.
Intermediate 7: Methyl 2-chloro-5-((trimethylsilyl)ethynyl)benzoate

Copper(l) iodide (4.91 pL, 0.15 mmol) and dichlorobis(triphenylphosphine)-
palladium(II) (0.20 g, 0.29 mmol) were added to methyl 2-chloro-5-iodobenzoate (4.3 g,
14.50 mmol) and ethynyltrimethylsilane (3.07 mL, 21.8 mmol) in triethylamine (80 mL)
and the suspension was stirred for 45 minutes. The reaction mixture was diluted with
EtOAc and washed with H,O and saturated brine. The organic phase was dried, filtered
and concentrated in vacuo, and then the residue was purified by chromatography on silica
gel eluting with EtOAc/isohexane (0 - 10%) to give the title compound as a yellow liquid
(3.49 g, 90%): "H NMR 80.00 (9H, s), 3.62 (3H, s), 7.31 - 7.42 (2H, m), 7.61 (1H, d).
Intermediate 8: 2-Chloro-5-ethynylbenzoic acid

Sodium hydroxide (2M in H»O, 16.35 mL, 32.70 mmol) was added to methyl 2-
chloro-5-((trimethylsilyl)ethynyl)benzoate (Intermediate 7, 3.49 g, 13.08 mmol) in MeOH
(70 mL) and the solution was stirred for 1 hour. The reaction mixture was concentrated in
vacuo, acidified with HCI (2M in H,0), diluted with EtOAc and then washed with water
and saturated brine. The organic phase was dried, filtered and concentrated in vacuo to
give the title compound as a white solid (2.25 g, 95%) that was used crude in the next
reaction:
'H NMR 84.36 (1H, s), 7.51 - 7.65 (2H, m), 7.82 (1H, d), 13.58 (1H, s); MS (M-H)  179.
Intermediate 9: 2-Chloro-5-ethynylbenzamide

Isopropyl chloroformate (1M in toluene, 14.95 mL, 14.95 mmol) was added to 2-
chloro-5-ethynylbenzoic acid (Intermediate 8, 2.25 g, 12.46 mmol) and DIPEA (4.77 mL,
27.41 mmol) in THF (40 mL) and the solution was stirred for 6 hours. Ammonia (0.5M in
dioxane, 249 mL, 124.59 mmol) was added and the suspension was stirred for 15 minutes
and then concentrated in vacuo. The residue was triturated with H,O, filtered and then
washed with H,O to give the title compound as an orange solid (1.74 g, 78%) that was
used crude in the next reaction.
Intermediate 10: Methyl 2-chloro-5-(thiazol-5-yl)benzoate

Tetrakis(triphenylphosphine)palladium(0) (33.5 mg, 0.03 mmol) was added to 5-
(tributylstannyl)thiazole (0.33 g, 0.87 mmol) and methyl 2-chloro-5-iodobenzoate (0.17 g,
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0.58 mmol) in toluene (2 mL) and the solution was degassed and heated at 110 °C for 4
hours. The reaction mixture was cooled, diluted with acetone and then a solution of cesium
fluoride (0.3 g) in H,O (3 mL) was added. The suspension was stirred at room temperature
for 3 hours and then filtered through Celite® and washed with acetone. The solution was
diluted with EtOAc and the organic phase was washed with H,O (x 2) and saturated brine.
The organic phase was dried, filtered and concentrated in vacuo, and then the residue was
purified by chromatography on silica gel eluting with EtOAc/isohexane (0 - 50%) to give
the title compound as a pale yellow solid (98 mg, 67%): 'H NMR 83.89 (3H, s), 7.65 (1H,
d), 7.83 - 7.94 (1H, m), 8.05 (1H, d), 8.42 (1H, s), 9.14 (1H, s); MS 254.
Intermediate 11: 2-Chloro-5-(thiazol-5-yl)benzoic acid

Sodium hydroxide (2ZM in H»O, 42.4 mL, 84.74 mmol) was added to methyl 2-
chloro-5-(thiazol-5-yl)benzoate (Intermediate 10, 4.3 g, 16.95 mmol) in MeOH (80 mL)
and the solution was stirred for 2 hours. The reaction mixture was acidified with HCl (2M
in H»O) and the precipitate was filtered and washed with H»O to give the title compound as
a pale yellow solid (3.35 g, 82%) that was used crude in the next reaction: '"H NMR 87.61
(1H, d), 7.84 (1H, d), 8.02 (1H, s), 8.42 (1H, s), 9.13 (1H, s), 12.78 - 14.47 (1H, m); MS
240.
Intermediate 12: 2-Chloro-5-(thiazol-5-yl)benzamide

DIPEA (5.36 mL, 30.75 mmol) was added to 2-chloro-5-(thiazol-5-yl)benzoic acid
(Intermediate 11, 3.35 g, 13.98 mmol) and isopropyl chloroformate (1M in toluene, 16.77
mL, 16.77 mmol) in THF (50 mL) and the solution was stirred for 2 hours. Ammonia
(0.5M in dioxane, 280 mL, 139.8 mmol) was added and the suspension was stirred for 10
minutes, then the reaction mixture was concentrated in vacuo and the residue was
dissolved in DCM and H»O. The resulting precipitate was filtered, washed with DCM and
dried to give the title compound as an off-white solid (2.04 g, 61 %) that was used crude in
the next reaction:'H NMR 87.55 (1H, d), 7.62 - 7.78 (3H, m), 7.96 (1H, s), 8.40 (1H, s),
9.12 (1H, s); MS 239.
Intermediate 13: 2-Chloro-5-pyrazol-1-ylbenzamide

To a solution of pyrazole (0.89 g, 13.04 mmol) in DMF (50 mL) was added sodium
hydride (60%, 0.52 g, 13.04 mmol) and the suspension was stirred for 15 minutes then 2-
chloro-5-fluorobenzamide (2.27 g, 13.04 mmol) was added and the solution was stirred for

15 minutes then heated at 120 °C overnight. The reaction mixture was concentrated in
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vacuo and the residue was suspended in H,O (50 mL), then the solid was filtered and
purified by chromatography on silica gel eluting with EtOAc/isohexane (5 - 100%) to give
the title compound as a white solid (0.48 g, 17%): 'H NMR 86.56 (1H, m), 7.57 - 7.61 (1H,
m), 7.68 (1H, s), 7.77 (1H, d), 7.87 - 7.96 (3H, m), 8.58 (1H, d); MS 222.
Intermediate 14: 2-Chloro-5-[1,2,3]triazol-1-yl-benzamide

Intermediate 14 was prepared by the general procedure of Intermediate 13, using
commercially available 1,2,3-triazole and 2-chloro-5-fluorobenzamide to give the title
compound as a white solid (80 mg, 3%): 'H NMR §7.67 - 7.73 (2H, m), 8.02 - 8.07 (3H,
m), 8.17 (2H, s); MS 223.
Intermediate 15: 2-Chloro-5-(1H-1,2,4-triazol-1-yl)benzamide

To a solution of 2-chloro-5-fluorobenzamide (6.66 g, 38.3 mmol) in DMSO (40
mL) was added potassium carbonate (10.61 g, 76.7 mmol) and 1,2,4-triazole (7.95 g, 115.1
mmol) and the suspension was heated at 150 °C for 18 hours under nitrogen. The reaction
mixture was cooled, diluted with H,O and extracted with EtOAc. The organic phase was
washed with water (x 3) and saturated brine, dried, filtered and then concentrated in vacuo
and the residue was purified by chromatography on silica gel eluting with MeOH/DCM (0
- 5%) to give the title compound as a white solid (0.95 g, 11%): "H NMR 57.64 (1H, d),
7.73 (1H, s), 7.85 - 7.90 (1H, m), 7.93 (1H, d), 7.99 (1H, s), 8.23 (1H, s), 9.34 (1H, s); MS
223.
Intermediate 16: 2-Chloro-5-(1-pyrrolidinyl)benzamide

To a solution of 2-chloro-5-fluorobenzamide (1.0 g, 5.8 mmol) in DMF (15 mL)
was added pyrrolidine (2.4 mL, 29.0 mmol) and the solution was heated at 200 °C in a
microwave for 1 hour. The reaction mixture was concentrated in vacuo and the solid was
suspended in H,O (30 mL), filtered, dried, then triturated with MeOH and filtered to give
the title compound as a solid (0.20 g, 15%) that was used crude in the next reaction:
'H NMR 81.90 - 1.98 (4H, m), 3.20 (4H, t), 6.52 - 6.55 (2H, m), 7.15 - 7.19 (1H, m), 7.41
(1H, s), 7.67 (1H, s); MS 225.
Intermediate 17: Ethyl 2-chloro-5-cyclopropylbenzoate

Ethyl 5-bromo-2-chlorobenzoate (5.0 g, 19.0 mmol), cyclopropyl boronic acid
(2.12 g, 24.7 mmol), dichlorobis(tricyclohexylphosphine) palladium (IT) (0.70 g, 0.95
mmol) and tripotassium phosphate (14.1 g, 66.4 mmol) was added to a degassed mixture of

toluene (80 mL) and H,O (5 mL) and the suspension was heated at 100 °C for 4 hours. The
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reaction mixture was concentrated in vacuo and the residue was purified by
chromatography on silica gel eluting with EtOAc/isohexane (0 - 5%) to give the title
compound as an oil (2.11 g): "H NMR 50.61 - 0.72 (2H, m), 0.91 - 1.01 (2H, m), 1.31 (3H,
t), .94 -2.03 (1H, m), 4.31 (2H, q), 7.21 - 7.25 (1H, m), 7.41 (1H, d), 7.47 (1H, d).
Intermediate 18: 2-Chloro-5-cyclopropylbenzoic acid

To a solution of ethyl 2-chloro-5-cyclopropylbenzoate (Intermediate 17, 2.11 g,
9.39 mmol) was added lithium hydroxide monohydrate (1.97 g, 47.0 mmol) and the
solution was left to stand overnight then heated at 60 °C for 3 hours. The reaction mixture
was concentrated in vacuo and the residue was dissolved in H,O (150 mL) and washed
with EtOAc (50 mL). The aqueous phase was acidified with HCI (IM in H,O) and
extracted with DCM (2 x 150 mL). The combined organic phases were dried and
concentrated in vacuo to give the title compound as a white solid (1.75 g, 96%) that was
used crude in the next reaction: 'H NMR 50.66 - 0.71 (2H, m), 0.94 - 1.01 (2H, m), 1.93 -
2.02 (1H, m), 7.18 - 7.21 (1H, m), 7.37 (1H, d), 7.46 (1H, d), 13.24 (1H, s); MS (M-H)
195.
Intermediate 19: 2-Chloro-5-cyclopropylbenzamide

To a solution of 2-chloro-5-cyclopropylbenzoic acid (Intermediate 18, 1.75 g, 8.9
mmol) in THF (100 mL) was added isopropyl chloroformate (1.0M in toluene, 11 mL, 11
mmol) and DIPEA (3.5 mL, 20 mmol) and the solution was stirred overnight under
nitrogen. Ammonia (0.5M in dioxane, 400 mL, 200 mmol) was added and the suspension
was concentrated in vacuo then the residue was partitioned between DCM (250 ml) and
H>O (250 mL) and the aqueous phase was extracted with DCM (100 mL). The combined
organic phases were dried, concentrated in vacuo and the residue was purified by
chromatography on silica gel eluting with EtOAc/isohexane (10 - 100%) to give the title
compound as a white solid (0.75 g, 43%): "H NMR 80.61 - 0.76 (2H, m), 0.88 - 1.01 (2H,
m), 1.90 - 1.99 (1H, m), 7.11 (2H, m), 7.30 (1H, d), 7.50 (1H, s), 7.78 (1H, s); MS 196.
Intermediate 20: 2-Chloro-5-(2,5-dihydro-pyrrol-1-yl)-benzamide

To a solution of 2-chloro-5-fluorobenzamide (0.50 g, 2.88 mmol) in DMF (10 mL)
was added 3-pyrroline (1.09 mL, 14.4 mmol) and the solution was heated at 200 °C in a
microwave for 1 hour. The reaction mixture was concentrated in vacuo and the solid was

triturated with MeOH and filtered to give the title compound as a white solid (0.14 g, 22%)
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that was used crude in the next reaction: "H NMR 84.04 (4H, s), 6.02 (2H, s), 6.52 - 6.55
(2H, m), 7.20 - 7.23 (1H, m), 7.44 (1H, s), 7.70 (1H, s); MS 223.
Intermediate 21: Methyl 2-chloro-5-cyclopent-2-enyl-benzoate

To a solution of methyl 2-chloro-5-iodobenzoate (1.80 g, 6.0 mmol) in DMF (6
mL) and DIPEA (6 mL) was added palladium acetate (0.14 g, 0.60 mmol), tri-o-toluyl
phosphine (0.37 g, 1.2 mmol) and cyclopentene (3 mL) and the reaction mixture was
heated at 150 °C in a microwave for 50 minutes. The reaction mixture was concentrated in
vacuo and the residue was partitioned between Et;O (50 mL) and H,O (50 mL) and the
organic phase was washed with saturated brine (2 x 50 mL), dried and concentrated in
vacuo, then the crude product was purified by chromatography on silica gel eluting with
DCM/isohexane (0 - 100%) to give the title compound as an oil (0.45 g) that was used
crude in the next reaction.
Intermediate 22: 2-Chloro-5-cyclopent-2-enyl-benzoic acid

To a solution of methyl 2-chloro-5-cyclopent-2-enyl-benzoate (Intermediate 21,
0.45 g, 1.9 mmol) in MeOH (20 mL) was added potassium hydroxide (0.21 g, 3.8 mmol)
and the solution was heated at 50 °C overnight. The reaction mixture was concentrated in
vacuo and dissolved in H,O (20 mL) then acidified with HCI (2M in H,O) and extracted
with DCM (2 x 20 mL). The combined organic phases were concentrated in vacuo to give
the title compound as an oil (0.44 g) that was used crude in the next reaction.
Intermediate 23: 2-Chloro-5-cyclopent-2-enylbenzamide

To a solution of 2-chloro-5-cyclopent-2-enyl-benzoic acid (Intermediate 22, 0.44 g,
1.98 mmol) in THF (20 mL) was added isopropyl chloroformate (1.0M in toluene, 2.4 mL,
2.4 mmol) and DIPEA (0.76 mL, 4.35 mmol) and the solution was stirred overnight under
nitrogen. Ammonia (0.5M in dioxane, 40 mL, 20 mmol) was added and the reaction
mixture was stirred for 30 minutes then concentrated in vacuo. The residue was partitioned
between DCM (20 ml) and H,O (20 mL) and the aqueous phase was extracted with DCM
(20 mL). The combined organic phases were concentrated in vacuo and the residue was
purified by chromatography on silica gel eluting with EtOAc/isohexane (10 - 100%) to
give the title compound as a white solid (0.30 g, 68%): "H NMR 31.56 - 1.66 (1H, m), 2.31
-2.44 (3H, m), 3.89 - 3.93 (1H, m), 5.72 - 5.76 (1H, m), 5.95 - 5.99 (1H, m), 7.17 - 7.20
(2H, m), 7.35 - 7.38 (1H, m), 7.51 (1H, s), 7.80 (1H, s); MS 222.
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Intermediate 24: 2-Chloro-5-cyclopentylbenzamide

To a solution of 2-chloro-5-cyclopent-2-enylbenzamide (Intermediate 23, 0.30 g,
1.35 mmol) in EtOAc (15 mL) was added 10% platinum on carbon (60 mg) under
nitrogen. The suspension was stirred for 4 hours under hydrogen and then the reaction
mixture was filtered and concentrated in vacuo to give the title compound as a white solid
(0.27 g, 89%) that was used crude in the next reaction: 'H NMR 81.44 - 1.81 (6H, m), 1.96
-2.05 (2H, m), 2.95 - 3.04 (1H, m), 7.27 - 7.30 (2H, m), 7.35 (1H, m), 7.51 (1H, s), 7.80
(1H, s); MS 224,
Intermediate 25: 2-Chloro-5-hydroxybenzamide

A solution of methyl 2-chloro-5-hydroxybenzoate (5.0 g, 26.8 mmol) in 880
ammonia (100 mL) was stirred for 17 hours then the reaction mixture was concentrated in
vacuo and suspended in EtOAc (100 mL). The precipitate was filtered and washed with
EtOAc (75 mL) and isohexane (75 mL) to give the title compound as a white solid (3.02 g,
66%) that was used crude in the next reaction: "H NMR 86.76 - 6.80 (2H, m), 7.20 - 7.24
(1H, m), 7.44 (1H, s), 7.76 (1H, s), 9.65 (1H, s).
Intermediate 26: 2-Chloro-5-ethoxybenzamide

To a solution of 2-chloro-5-hydroxybenzamide (Intermediate 25, 0.53 g, 3.06
mmol) in DMF (10 mL) was added potassium carbonate (1.06 g, 7.65 mmol) and ethyl
bromide (0.57 mL, 7.65 mmol) and the suspension was heated at 50 °C for 24 hours. The
reaction mixture was filtered, concentrated in vacuo and then the residue was purified by
chromatography on silica gel eluting with EtOAc/isohexane (0 - 100%) to give the title
compound as a white solid (0.47 g, 77%): "H NMR 81.31 (3H, t), 4.04 (2H, q), 6.95 - 6.98
(2H, m), 7.32 - 7.35 (1H, m), 7.52 (1H, s), 7.79 (1H, s); MS 200.
Intermediate 27: 2-Chloro-5-cyclopentyloxybenzamide

To a solution of 2-chloro-5-hydroxybenzamide (Intermediate 25, 0.53 g, 3.06
mmol) in DMF (10 mL) was added potassium carbonate (0.85 g, 6.12 mmol) and
cyclopentyl bromide (0.40 mL, 4.0 mmol) and the suspension was heated at 50 °C for 24
hours. The reaction mixture was cooled, filtered and concentrated in vacuo, then the
residue was purified by chromatography on silica gel eluting with EtOAc/isohexane (0 -
100%) to give the title compound as a white solid (0.45 g, 61%): "H NMR 81.63 (6H, d),
1.84 -1.98 (2H, m), 4.79 - 4.83 (1H, m), 6.90 - 6.96 (2H, m), 7.29 - 7.35 (1H, m), 7.51
(1H, s), 7.79 (1H, s); MS 240.
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Intermediate 28: 3-Carbamoyl-4-chlorophenyl methanesulfonate

Methanesulfonyl chloride (0.74 mL, 9.62 mmol) was added dropwise to
tricthylamine (2.70 mL, 19.23 mmol) and 2-chloro-5-hydroxybenzamide (Intermediate 25,
1.50 g, 8.74 mmol) in DCM (40 mL) and the suspension was stirred for 45 minutes under
nitrogen. The reaction mixture was concentrated in vacuo and the residue was purified by
chromatography on silica gel eluting with MeOH/DCM (0 - 10%) to give the title
compound as a white solid (1.30 g, 60%): "H NMR 83.42 (3H, s), 7.38 - 7.43 (2H, m), 7.60
(1H, d), 7.70 (1H, s), 7.95 (1H, s).
Intermediate 29: 2-Chloro-5-morpholin-4-yl-benzamide

2-Chloro-5-fluorobenzamide (1.0 g, 5.76 mmol) and morpholine (2.51 mL, 28.81
mmol) were dissolved in NMP (10 mL) and the reaction mixture was heated at 180 °C for
16 hours then cooled, diluted with H,O (100 mL) and extracted with EtOAc (3 x 75 mL).
The combined organic phases were dried, filtered and concentrated in vacuo and then the
residue was purified by chromatography on silica gel eluting with EtOAc/isohexane (0 -
100%). The crude solid was triturated with Et;O to give the title compound as a white solid
(0.22 g, 15%): "H NMR 83.11 (4H, t), 3.72 (4H, t), 6.93 - 6.99 (2H, m), 7.26 (1H, d), 7.47
(1H, s), 7.74 (1H, s); MS 241.
Intermediate 30: 2-Chloro-5-(4-methylpiperazin-1-yl)benzamide

To a solution of 2-chloro-5-fluorobenzamide (5.21 g, 30.0 mmol) in DMSO (60
mL) was added potassium carbonate (8.29 g, 60.0 mmol) and 1-methylpiperazine (16.6
mL, 150 mmol) and the suspension was heated at 130 °C for 90 minutes, then at 150 °C for
48 hours under nitrogen. The reaction mixture was cooled and poured into water (500 mL),
then extracted with EtOAc (4 x 400 mL). The combined organic phases were dried, filtered
and concentrated in vacuo, and then the residue was triturated with EtOAc and filtered to
give the title compound as a white solid (3.05 g, 40%) that was used crude in the next
reaction:
'H NMR 82.20 (3H, s), 2.42 (4H, t), 3.14 (4H, t), 6.91 - 6.97 (2H, m), 7.23 (1H, d), 7.45
(1H, s), 7.73 (1H, s); MS 254.
Intermediate 31: 2-Chloro-5-(3-(dimethylamino)pyrrolidin-1-yl)benzamide

Intermediate 31 was prepared by the general procedure of Intermediate 30, using 2-
chloro-5-fluorobenzamide and N,N-dimethylpyrrolidin-3-amine to give the title compound

as a solid (1.71 g, 55%): "H NMR 51.75 - 1.82 (1H, m), 2.10 - 2.19 (7H, m), 2.76 (1H, m),
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Intermediate 32: S-Bromomethyl-2-chlorobenzamide

To a suspension of 2-chloro-5-methylbenzamide (3.7 g, 21.8 mmol) in MeCN (125
mL) was added NBS (3.9 g, 21.8 mmol) and AIBN (0.18 g, 1.09 mmol) and the reaction
mixture was heated at 80 °C for 5 hours. The reaction mixture was cooled and concentrated
in vacuo, then the residue was purified by chromatography on silica gel eluting with
EtOAc/isohexane (0 - 100%) to give the title compound as a white solid (2.3 g, 42%):
'H NMR 84.71 (2H, s), 7.44 - 7.50 (3H, m), 7.60 (1H, s), 7.89 (1H, s); MS 250.
Intermediate 33: 5-Bromomethyl-2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

ntermediate 33 was prepared by the general procedure of Example 46, using
commercially available 2-amino-6-(methylsulfonyl)benzothiazole and 5-bromomethyl-2-
chlorobenzamide (Intermediate 32) to give the title compound as a pale yellow solid (0.66
g); MS 504.
Intermediate 34: 5-(2-Bromoethoxy)-2-chlorobenzamide

To a stirred solution of 2-chloro-5-hydroxybenzamide (Intermediate 25, 0.55 g,
3.19 mmol) in THF (30 mL) was added triphenylphosphine (1.0 g, 3.83 mmol), 2-
bromoethanol (0.27 mL, 3.83 mmol) and di-fert-butyl azodicarboxylate (0.81 g, 3.51
mmol) and the solution was stirred overnight. The reaction mixture was concentrated in
vacuo and then the residue was purified by chromatography on silica gel eluting with
EtOAc/isohexane (5 - 100%) to give the title compound as a white solid (0.36 g, 40%): '"H
NMR 63.80 (2H, t), 4.34 (2H, t), 7.01 (1H, d), 7.03 (1H, d), 7.35 - 7.38 (1H, m), 7.54 (1H,
s), 7.82 (1H, s); MS 280.
Intermediate 35: 5-(2-Bromoethoxy)-2-chloro-N-(6-(methylsulfonyl)benzothiazol-2-
ylcarbamoyl)benzamide

Intermediate 35 was prepared by the general procedure of Example 46, using
commercially available 2-amino-6-(methylsulfonyl)benzothiazole and 5-(2-bromoethoxy)-
2-chlorobenzamide (Intermediate 34) to give the title compound as a pale yellow solid

(0.18 g, 44%).
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Intermediate 36: Methyl 2-chloro-5-(5-methyl-1H-pyrazol-1-yl)benzoate

To a solution of methyl 2-chloro-5-hydrazinylbenzoate (2.26 g, 11.25 mmol) in
MeOH (120 mL) was added acetylacetaldehyde dimethyl acetal (1.75 mL, 11.81 mmol)
and the solution was heated at 65 °C for 2 hours. The reaction mixture was concentrated in
vacuo and the residue was purified by chromatography on silica gel eluting with
EtOAc/isohexane (0 - 25%) to give the title compound as a colourless oil (0.88 g, 31%):
'H NMR 82.37 (3H, s), 3.88 (3H, 5), 6.31 (1H, ), 7.60 - 7.61 (1H, m), 7.70 - 7.78 (2H, m),
7.94 -7.95 (1H, m); MS 251.
Intermediate 37: 2-Chloro-5-(5-methyl-1H-pyrazol-1-yl)benzamide

To methyl 2-chloro-5-(5-methyl-1H-pyrazol-1-yl)benzoate (Intermediate 36, 0.87
g, 3.47 mmol) was added 880 ammonia (80 mL) and MeOH (60 mL) and the solution was
stirred for 4 hours. The reaction mixture was concentrated in vacuo and the residue was
purified by chromatography on silica gel eluting with EtOAc/isohexane (0 - 100%) to give
the title compound as a white solid (0.62 g, 76%): "H NMR 82.37 (3H, s), 6.29 (1H, 1),
7.56 - 7.63 (4H, m), 7.66 (1H, s), 7.97 (1H, s); MS 236.
Intermediate 38: Methyl 2-chloro-5-(3-methyl-1H-pyrazol-1-yl)benzoate

Intermediate 38 was prepared by the general procedure of Intermediate 36, using
commercially available methyl 2-chloro-5-hydrazinylbenzoate and acetylacetaldehyde
dimethyl acetal to give the title compound as a white solid (0.94 g, 33%):
'H NMR 82.27 (3H, s), 3.89 (3H, s), 6.37 (1H, d), 7.64 - 7.67 (1H, m), 7.95 - 8.00 (1H, m),
8.20 (1H, d), 8.45 (1H, d); MS 251.
Intermediate 39: 2-Chloro-5-(3-methyl-1H-pyrazol-1-yl)benzamide

To methyl 2-chloro-5-(3-methyl-1H-pyrazol-1-yl)benzoate (Intermediate 38, 0.80
g, 3.19 mmol) was added 880 ammonia (80 mL) and MeOH (60 mL) and the suspension
was stirred for 4 hours. The reaction mixture was concentrated in vacuo to give the title
compound as a white solid (0.75 g, 100%) that was used crude in the next reaction:
'H NMR 82.26 (3H, s), 6.35 (1H, d), 7.53 - 7.57 (1H, m), 7.66 (1H, s), 7.81 - 7.86 (2H, m),
7.94 (1H, s), 8.44 (1H, d); MS 236.
Intermediate 40: 2-Chloro-5-pyrrol-1-yl-benzamide

To a suspension of 2-chloro-5-pyrrol-1-ylbenzoic acid (6.5 g, 29.3 mmol) in THF
(100 mL) was added isopropyl chloroformate (1.0M in toluene, 29.3 mL, 29.3 mmol) and

DIPEA (10.7 mL, 61.6 mmol) and the reaction mixture was stirred for 3 hours. Ammonia
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(0.5M in dioxane, 250 mL, 125 mmol) was added and the reaction mixture was stirred for
16 hours then concentrated in vacuo. The resulting solid was suspended in H,O (200 mL)
and DCM (200 mL), filtered and washed with H,O (x 2), Et,O and isohexane to give the
title compound as a white solid (5.1 g, 78%) that was used crude in the next reaction:
'H NMR 86.28 (2H, d), 7.43 (2H, d), 7.51 - 7.54 (1H, m), 7.62 (2H, t), 7.65 (1H, ), 7.93
(1H, s);MS 222.
Intermediate 41: 2-Chloro-5-(1H-imidazol-1-yl)benzamide

Copper(l) iodide (9.55 mg, 0.05 mmol) was added to 2-chloro-5-boronobenzamide
(0.20 g, 1.00 mmol) and imidazole (82 mg, 1.20 mmol) in MeOH (4 mL) and the solution
was heated at 65 °C for 18 hours. The reaction mixture was concentrated in vacuo and the
residue was purified by chromatography on silica gel eluting with MeOH/DCM (0 - 10%)
to give the title compound as a colourless solid (86 mg, 39%): '"H NMR 87.18 (1H, 1), 7.68
-7.71 (1H, m), 7.75 (1H, s), 7.77 - 7.81 (1H, m), 7.84 (1H, d), 7.88 (1H, t), 8.00 (1H, s),
8.39 (1H, s); MS 222,
Intermediate 42: 2-Bromo-5-(1H-pyrrol-1-yl)benzoic acid

Dimethoxytetrahydrofuran (3.0 mL, 23.1 mmol) was added to a stirred solution of
5-amino-2-bromobenzoic acid (5.0 g, 23.1 mmol) in AcOH (20 mL) and the reaction
mixture was heated at 120 °C for 30 minutes. The reaction mixture was cooled,
concentrated in vacuo and the residue was diluted with MeOH/DCM (20:80) and filtered
through silica gel, then the filtrate was concentrated in vacuo to give the title compound as
an off-white solid (4.20 g, 68%) that was used crude in the next reaction: 'H NMR 36.28
(2H, ), 7.43 (2H, t), 7.63 - 7.67 (1H, m), 7.75 (1H, d), 7.87 (1H, d), 13.57 (1H, s); MS 267.
Intermediate 43: 2-Bromo-5-(1H-pyrrol-1-yl)benzamide

To a solution of 2-bromo-5-(1H-pyrrol-1-yl)benzoic acid (Intermediate 42, 4.20 g,
15.8 mmol) in THF (200 mL) was added DIPEA (6.07 mL, 34.7 mmol) and isopropyl
chloroformate (1M in toluene, 18.9 mL, 18.9 mmol) and the solution was stirred for 5
hours under nitrogen. Ammonia (0.5M in dioxane, 300 mL) was added and the suspension
was concentrated in vacuo, then suspended in H,O and filtered to give the title compound
as an off-white solid (4.70 g, 97%) that was used crude in the next reaction: "H NMR 36.28
(2H, t), 7.43 (2H, v), 7.53 - 7.57 (1H, m), 7.65 (3H, m), 7.91 (1H, s); MS 306.
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Intermediate 44: (4-Fluorophenyl) N-(6-methylsulfonylbenzothiazol-2-yl)carbamate

To 2-amino-6-(methylsulfonyl)benzothiazole (3.0 g, 13.14 mmol) and pyridine (1.30 mL,
15.77 mmol) in DCM (50 mL) at 0 °C was added 4-fluorophenyl chloroformate (2.10 mL,
15.77 mmol) dropwise over 2 minutes under nitrogen. The reaction mixture was warmed to
ambient temperature and stirred for 2 hours, then filtered and washed with H,O (100 mL),
Et,O (200 mL) and isohexane (100 mL) to give the title compound as a white solid (4.13 g,
86%) that was used crude in the next reaction: 'H NMR 83.25 (3H, s), 7.28 - 7.34 (2H, m),
7.38 -7.41 (2H, m), 7.93 - 7.97 (2H, m), 8.65 (1H, s), 12.95 (1H, s); MS 367.
Intermediate 45: 6-(3-Chloropropylsulfanyl)benzothiazol-2-amine

To a stirred solution of 2-aminobenzothiazole-6-thiol (10.0 g, 54.86 mmol) in
MeCN (250 mL) was added potassium carbonate (11.38 g, 82.30 mmol) and 1-chloro-3-
iodopropane (6.19 mL, 57.61 mmol) and the reaction mixture was heated at 85 °C for 1
hour under nitrogen. The reaction mixture was cooled, filtered and the solid was washed
with MeCN (2 x 100 mL), then the filtrate was concentrated in vacuo and the resulting
solid was triturated with isohexane to give the title compound as a white solid (16 g) that
was used crude in the next reaction: "H NMR 51.89 - 1.97 (2H, m), 2.98 (2H, t), 3.72 (2H,
t), 7.23 - 7.30 (2H, m), 7.55 (2H, s), 7.75 (1H, s); MS 259.
Intermediate 46: 6-(3-Chloropropylsulfonyl)benzothiazol-2-amine

To a stirred solution of 6-(3-chloropropylsulfanyl)benzothiazol-2-amine
(Intermediate 45, 16.3 g, 89.92 mmol) in DCM (250 mL) was added mCPBA (32.6 g,
188.8 mmol) and the reaction mixture was stirred for 1 hour, then washed with aqueous
sodium metabisulfite (10% w/v, 100 mL) and saturated aqueous sodium bicarbonate
solution (200 mL). The organic phase was dried, filtered, and concentrated in vacuo and
then the resulting solid was triturated with isohexane to give the title compound as an
orange solid (9.9 g, 38%) that was used crude in the next reaction:
'H NMR 81.95 - 2.02 (2H, m), 3.37 - 3.39 (2H, m), 3.68 (2H, ), 7.49 (1H, d), 7.67 - 7.70
(1H, m), 8.05 (2H, s), 8.25 (1H, d); MS 291.
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Intermediate 47: 6-(3-Iodopropylsulfonyl)benzothiazol-2-amine

To a stirred solution of 6-(3-chloropropylsulfonyl)benzothiazol-2-amine
(Intermediate 46, 6.0 g, 20.63 mmol) in acetone (100 mL) was added sodium iodide (30.9
mL, 206.3 mmol) and the reaction mixture was heated at 55 °C for 16 hours. The reaction
mixture was cooled, filtered and concentrated in vacuo and the residue was diluted with
DCM (200 mL) and then washed with water (200 mL) and saturated brine (100 mL). The
organic phase was dried, filtered and concentrated in vacuo and then the resulting solid
was triturated with isohexane to give the title compound as an orange solid (7.1 g, 90%)
that was used crude in the next reaction:
'H NMR 82.04 (2H, q), 3.27 (2H, t), 3.33 (2H, t), 7.48 - 7.51 (1H, m), 7.66 - 7.70 (1H, m),
8.06 - 8.07 (2H, s), 8.24 (1H, d); MS 381.
Intermediate 48: 2-Chloro-N-[[6-(3-iodopropylsulfonyl)benzothiazol-2-yl]carbamoyl]-
S-pyrrol-1-yl-benzamide

To a suspension of 2-chloro-5-pyrrol-1-yl-benzamide (Intermediate 40, 0.58 g, 2.62
mmol) in THF (15 mL) was added oxalyl chloride (248 pL, 2.88 mmol) and the solution
was heated at 120 °C in a microwave for 5 minutes. The reaction mixture was cooled and
6-(3-iodopropylsulfonyl)benzothiazol-2-amine (Intermediate 47, 1.0 g, 2.62 mmol) was
added and the suspension was heated at 120 °C in a microwave for 5 minutes. The reaction
mixture was cooled, filtered and the solid was triturated with MeOH and then Et,O to give
the title compound as an orange solid (0.50 g, 30%) that was used crude in the next
reaction: "H NMR 32.07 (2H, m), 3.28 (2H, 1), 3.40 - 3.44 (2H, m), 6.33 (2H, t), 7.49 (2H,
t), 7.68 (1H, d), 7.81 - 7.84 (1H, m), 7.92 - 7.94 (1H, m), 8.01 (2H, d), 8.69 (1H, s), 11.89
(2H, s); MS 629.
Intermediate 49: fert-Butyl 3-(2-aminobenzothiazol-6-yl)sulfanylpyrrolidine-1-
carboxylate

To a solution of tert-butyl 3-methylsulfonyloxypyrrolidine-1-carboxylate (1.7 g,
6.4 mmol) in MeCN (100 mL) was added 2-aminobenzothiazole-6-thiol (1.2 g, 6.4 mmol)
and potassium carbonate (1.2 g, 8.3 mmol). The reaction mixture was stirred overnight,
then heated at reflux for 24 hours. The reaction mixture was cooled to 60 °C, then MeOH
(10 mL) and sodium borohydride (0.3 g) were added and the reaction mixture was heated
for 3 hours. The reaction mixture was cooled and then concentrated in vacuo and the

residue partitioned between DCM (100 mL) and H,O (100 mL). The aqueous phase was
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extracted with DCM (50 mL) and the combined organic phases were dried, then
concentrated in vacuo and the residue was purified by chromatography on silica gel eluting
with EtOAc/isohexane (0 - 80%) to give the title compound as an off-white solid (1.1 g,
49%):
'H NMR 81.38 (9H, s), 1.77 (1H, 5), 2.14 (1H, 5), 3.12 - 3.17 (1H, m), 3.35 - 3.41 (1H, m),
3.48 - 3.54 (1H, m), 3.76 (1H, s), 7.27 (2H, s), 7.56 (2H, s), 7.77 (1H, s);MS (M-Bu)" 296.
Intermediate 50: fert-Butyl 3-(2-aminobenzothiazol-6-yl)sulfonylpyrrolidine-1-
carboxylate

To a stirred solution of ters-butyl 3-(2-aminobenzothiazol-6-yl)sulfanylpyrrolidine-
I-carboxylate (Intermediate 49, 1.1 g, 3.13 mmol) in DCM (100 mL) was added mCPBA
(1.63 g, 9.39 mmol). The reaction mixture was stirred for 2 hours, then saturated aqueous
sodium bicarbonate solution (100 mL) was added. The organic phase was separated and
dried, then concentrated in vacuo and the residue was purified by chromatography on silica
gel eluting with EtOAc/isohexane (20 - 100%) to give the title compound as a red/brown
solid (0.68 g, 57%):
'H NMR 81.36 (9H, s), 2.14 (2H, s), 3.22 (2H, m), 3.44 (1H, m), 3.56 (1H, m), 4.02 (1H,
s), 7.47 (1H, d), 7.64 - 7.68 (1H, m), 8.03 (2H, s), 8.23 (1H, d); MS (M-'Bu)" 328.
Intermediate 51: fert-Butyl (3S)-3-(2-aminobenzothiazol-6-yl)sulfanylpyrrolidine-1-
carboxylate

To a solution of fert-butyl (3R)-3-methylsulfonyloxypyrrolidine-1-carboxylate (6.4
g, 24.0 mmol) in MeCN (300 mL) and EtOH (30 mL) was added 2-aminobenzothiazole-6-
thiol (4.0 g, 22.1 mmol), potassium carbonate (4.3 g, 31.1 mmol) and sodium borohydride
(2.7 g, 71.4 mmol) and the reaction mixture was heated at 80 °C for 16 hours. The reaction
mixture was cooled, concentrated in vacuo and the residue was diluted with DCM (500
mL) and H,O (500 mL). The aqueous phase was separated and extracted with DCM (100
mL) and then the combined organic layers were concentrated in vacuo to give the title
compound as a yellow solid (8.8 g) that was used crude in the next reaction: MS 350.
Intermediate 52: fert-Butyl (3S)-3-(2-aminobenzothiazol-6-yl)sulfonylpyrrolidine-1-
carboxylate

To a solution of fert-butyl (35)-3-(2-aminobenzothiazol-6-yl)sulfanylpyrrolidine-1-
carboxylate (Intermediate 51, 8.84 g, 25.2 mmol) in DCM (250 mL) was added mCPBA

(13.2 g, 52.1 mmol) and the solution was stirred for 30 minutes. The reaction mixture was
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quenched by addition of aqueous sodium metabisulphite (10% w/v, 300 mL), then the
organic phase was washed with saturated aqueous sodium bicarbonate solution (300 mL)
and concentrated in vacuo. The residue was suspended in DCM and mCPBA was added
(6.1 g, 26 mmol) and the reaction mixture was stirred overnight. The reaction mixture was
quenched by addition of aqueous sodium metabisulphite (10% w/v, 300 mL) and the
organic phase was separated and washed with saturated aqueous sodium bicarbonate
solution (300 mL) and then concentrated in vacuo. The residue was purified by
chromatography on silica gel eluting with EtOAc/isohexane (10 - 100%) to give the title
compound as a white solid (0.65 g, 7%):
'H NMR 81.36 (9H, d), 2.14 (2H, s), 3.22 (2H, m), 3.38 - 3.67 (2H, m), 4.02 (1H, m), 7.47
(1H, d), 7.64 - 7.68 (1H, m), 8.04 (2H, s), 8.23 (1H, d); MS 382.
Intermediate 53: fert-Butyl (3R)-3-(2-aminobenzothiazol-6-yl)sulfanylpyrrolidine-1-
carboxylate

Intermediate 53 was prepared by the general procedure of Intermediate 51, using
commercially available 2-aminobenzothiazole-6-thiol and ters-butyl (3S)-3-
methylsulfonyloxypyrrolidine-1-carboxylate to give the title compound as a yellow solid
(8.8 g): "H NMR 81.39 (9H, s), 1.75 - 1.79 (1H, m), 2.08 - 2.13 (1H, m), 3.17 (1H, m),
3.35-3.41 (1H, m), 3.48 - 3.54 (1H, m), 3.76 (1H, s), 7.28 (2H, s), 7.56 (2H, s), 7.77 (1H,
s); MS (M-Bu)" 296.
Intermediate 54: fert-Butyl (3R)-3-(2-aminobenzothiazol-6-yl)sulfonylpyrrolidine-1-
carboxylate

To a solution of fert-butyl (3R)-3-(2-aminobenzothiazol-6-yl)sulfanylpyrrolidine-1-
carboxylate (Intermediate 53, 8.84 g, 25.2 mmol) in DCM (250 mL) was added mCPBA
(13.2 g, 52.1 mmol) and the solution was stirred for 90 minutes and then quenched with
aqueous sodium metabisulphite (10% w/v, 150 mL). The organic phase was separated and
washed with saturated aqueous sodium bicarbonate solution (150 mL) and then
concentrated in vacuo to give the title compound as an off-white solid (6.4 g) that was used
crude in the next reaction.
Intermediate S55: fert-Butyl 4-(2-aminobenzothiazol-6-ylthio)piperidine-1-carboxylate

To a solution of tert-butyl 4-(methylsulfonyloxy)piperidine-1-carboxylate (20.9 g,
74.82 mmol) in MeCN (900 mL) was added EtOH (100 mL), 2-aminobenzothiazole-6-
thiol (13.64 g, 74.82 mmol), potassium carbonate (13.44 g, 97.26 mmol) and sodium
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borohydride (7.91 mL, 224.5 mmol) and the suspension was heated at 80 °C for 16 hours
under nitrogen. The reaction mixture was cooled, concentrated in vacuo and the residue
was partitioned between H,O (900 mL) and DCM (900 mL). The aqueous phase was
extracted with DCM (500 mL) and the combined organic phases were dried and
concentrated in vacuo to give the title compound as a yellow solid (25.1 g, 92%) that was
used crude in the next reaction: 'H NMR §1.29 - 1.34 (2H, m), 1.38 (9H, s), 1.81 - 1.85
(2H, m), 2.85 - 2.87 (2H, m), 3.20 (1H, m), 3.81 (2H, m), 7.28 (2H, d), 7.54 (2H, s), 7.77
(1H, t); MS (M-Bu+H)" 310.
Intermediate 56: fert-Butyl 4-(2-aminobenzothiazol-6-ylsulfonyl)piperidine-1-
carboxylate

To a solution of fert-butyl 4-(2-aminobenzothiazol-6-ylthio)piperidine-1-
carboxylate (Intermediate 55, 31.8 g, 8§7.00 mmol) in DCM (900 mL) was added mCPBA
(43.1 g, 182.70 mmol) portionwise and the solution was stirred for 45 minutes, and then
aqueous sodium metabisulphite (20% w/v, 500 mL) was added. The organic phase was
separated, washed with saturated aqueous sodium bicarbonate solution and dried. A
precipitate formed on standing which was filtered to give the title compound (23.40 g,
39%). The filtrate was concentrated in vacuo (100 mL) and a precipitate formed on
standing which was filtered to give the title compound (9.90 g, 29%). The combined
products were used crude in the next reaction: "H NMR 81.31 - 1.39 (11H, m), 1.83 - 1.86
(2H, m), 2.68 - 2.71 (2H, m), 3.38 (1H, t), 3.98 - 4.01 (2H, m), 7.49 (1H, d), 7.61 - 7.64
(1H, m), 8.01 (2H, s), 8.17 (1H, d); MS (M-H) 396.
Intermediate 57: 6-(3-(4-Methylpiperazin-1-yl)propylsulfonyl)benzothiazol-2-amine

A /\
H,NT TS N N—
/

1-Methylpiperazine (12.19 mL, 109.88 mmol) was added to 6-(3-
iodopropylsulfonyl)benzothiazol-2-amine (Intermediate 47, 28 g, 73.25 mmol) and
potassium carbonate (11.05 mL, 183.13 mmol) in THF (250 mL) and the suspension was
stirred for 20 hours. The reaction mixture was filtered and concentrated in vacuo and then
the residue was purified by chromatography on silica gel eluting with MeOH/DCM (0 -
20%) to give the title compound as a brown oil (0.65 g, 7%):MS 355.
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Intermediate 58: 4-fluorophenyl 6-(3-(4-methylpiperazin-1-yl)propylsulfonyl)benzo-
thiazol-2-ylcarbamate
4-Fluorophenyl chloroformate (4.0 mL, 30.42 mmol) was added to 6-(3-(4-
methylpiperazin-1-yl)propylsulfonyl)benzothiazol-2-amine (Intermediate 57, 11.3 g, 28.97
mmol) and DIPEA (7.0 mL, 86.92 mmol) in DCM (400 mL) and the resulting mixture was
stirred for 2 hours. The reaction mixture was washed with H,O (100 mL) and the organic
layer was dried, filtered and concentrated in vacuo. The residue was purified by
chromatography on silica gel eluting with MeOH/DCM (0 - 10%) to give the title
compound as a brown oil (2.8 g, 20%): MS 493.
Intermediate 59: fert-Butyl 4-(2-(3-(2-chloro-5-(1H-pyrazol-1-
yl)benzoyl)ureido)benzothiazol-6-ylsulfonyl)piperidine-1-carboxylate
0 0
ct o 0 N/Q ﬁ‘CN‘{
I 0 O‘é

@N

To a suspension of 2-chloro-5-(1H-pyrazol-1-yl)benzamide (Intermediate 13, 9.12 g, 41.15
mmol) in DCE (300 mL) was added oxalyl chloride (5.38 mL, 61.72 mmol) and the
suspension was heated at 65 °C for 90 minutes. Dioxane (300 mL) was added and the
reaction mixture was concentrated in vacuo. A solution of tert-butyl 4-(2-
aminobenzothiazol-6-ylsulfonyl)piperidine-1-carboxylate (Intermediate 56, 15.54 g, 39.09
mmol) in DMF (50 mL) was added to the concentrated mixture (320 mL) at 80 °C and the
solution was heated at 80 °C for 15 minutes. The reaction mixture was concentrated in
vacuo and the residue was diluted with Et,O and stirred overnight. The precipitate was
filtered to give the title compound as a solid (14.95 g, 59%) that was used crude in the next
reaction: "H NMR 81.33 - 1.41 (10H, m), 1.87 (2H, d), 2.54 (1H, t), 2.68 - 2.68 (1H, m),
2.73 (1H, d), 3.51 (1H, t), 3.98 - 4.02 (2H, m), 6.62 - 6.63 (1H, m), 7.74 (1H, d), 7.83 (1H,
d), 7.86 - 7.89 (1H, m), 8.00 (1H, d), 8.05 - 8.07 (1H, m), 8.21 (1H, s), 8.62 (1H, d), 8.63
(1H, s), 11.91 (2H, s); MS 645.
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Intermediate 60: 2-Chloro-N-(6-(3-iodopropylsulfonyl)benzothiazol-2-ylcarbamoyl)-
5-(1H-pyrazol-1-yl)benzamide

Oxalyl chloride (0.275 mL, 3.15 mmol) was added to 2-chloro-5-(1H-pyrazol-1-
yl)benzamide (Intermediate 13, 0.67 g, 3.00 mmol) in THF (15 mL) and the reaction
mixture was heated at 120 °C in a microwave for 5 minutes. The reaction mixture was
cooled and 6-(3-iodopropylsulfonyl)benzothiazol-2-amine (Intermediate 47, 1.03 g, 2.70
mmol) was added and the suspension was heated at 120 °C in a microwave for 5 minutes.
This procedure was repeated 26 times and then the reaction mixtures were combined,
concentrated in vacuo and added to sodium iodide (18.64 mL, 455.96 mmol) in acetone
(391 mL) and the suspension was heated at 65 °C for 16 hours. The reaction mixture was
cooled, concentrated in vacuo and the residue was dissolved in THF/EtOAc (1:1, 300 mL)
and washed with H,O (100 mL) and saturated brine (100 mL). The organic phase was
dried, filtered and concentrated in vacuo to give the title compound as a solid that was used
crude in the next reaction: "H NMR 82.06 - 2.09 (2H, m), 3.25 - 3.29 (4H, m), 6.61 (1H, s),
7.71 (1H, d), 7.81 (1H, s), 7.87 - 8.09 (3H, m), 8.19 (1H, s), 8.57 (2H, d); MS 630.
Intermediate 61 : Ethyl 2-(2-aminobenzo[d]thiazol-6-ylthio)-2-methylpropanoate

Sodium hydride (0.966 g, 24.1 mmol) was added portionwise to 2-aminobenzo-
[d]thiazole-6-thiol (4.00 g, 22.0 mmol) in DMF (30 mL) cooled to 0 °C over a period of 10
minutes under nitrogen. The resulting solution was stirred at 0 °C for 20 minutes before
adding ethyl 2-bromoisobutyrate (3.54 mL, 24.1 mmol) and warming to 25 °C and stirring
for 1.5 hours. The reaction mixture was diluted with water (500 mL), and the yellow
precipitate filtered off and washed with water. Material used crude. m/z (ESI+) (M+H)+ =
297; HPLC tR = 2.00 min.
Intermediate 62 :2-(2-aminobenzo|d|thiazol-6-ylthio)-2-methylpropanoic acid

Sodium hydroxide (60.4 mL, 120.7 mmol) was added to ethyl 2-(2-
aminobenzo[d]thiazol-6-ylthio)-2-methylpropanoate (Intermediate 61, 7.16 g, 24.1 mmol)
in ethanol (50 mL) and THF (50 mL) at 25 °C. The resulting solution was stirred at 50 °C
for 2 hours. The reaction mixture was concentrated in-vacuo and then acidified with 2M
HCI. The solid was filtered, washed with water and dried to yield 2-(2-aminobenzo[d]-
thiazol-6-ylthio)-2-methylpropanoic acid (2.61 g, 40 %) as a yellow solid. m/z (ESI+)
(M+H)+ = 269; HPLC tR = 1.40 min. '"H NMR (400.13 MHz, DMSO-d6) & 1.37 (6H, s),
7.30 - 7.30 (1H, m), 7.72 (1H, s), 7.75 (1H, t), 12.50 (1H, s).
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Intermediate 63: 2-(2-aminobenzo[d]thiazol-6-ylthio)-N-isopropyl-2-methyl-
propanamide

N-Ethyldiisopropylamine (2.52 mL, 14.6 mmol) was added to isopropylamine
(1.25 mL, 14.6 mmol), 2-(2-aminobenzo[d]thiazol-6-ylthio)-2-methylpropanoic acid (2.61
g, 9.73 mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.24 g,
11.7 mmol) in DMF (20 mL) at 25 °C under nitrogen. The resulting solution was stirred at
0.486 molar for 2.5 hours. The reaction was incomplete and further Isopropylamine (1.25
mL, 14.6 mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.24
g, 11.7 mmol) were added and the solution was stirred at 25 °C for a further 1 hour. The
reaction was incomplete so the temperature was increased to 50 °C and the reaction
mixture was stirred for a further 16 hours. The reaction mixture was concentrated and
diluted with water (100 mL), extracted with EtOAc (2 x 200ml) and washed with more
water (100 mL). The organic layer was dried over MgSOQy, filtered and evaporated to
afford crude product. The crude product was purified by flash silica chromatography,
elution gradient 0 to 70% EtOAc in isohexane. Pure fractions were evaporated to dryness
to afford 2-(2-aminobenzo[d]thiazol-6-ylthio)-N-isopropyl-2-methylpropanamide (0.655 g,
21.76 %) as a yellow solid. m/z (ESI+) (M+H)+ = 310; HPLC (R = 1.44 min.'"H NMR
(400.13 MHz, CDCIl3) 6 1.14 - 1.17 (6H, d), 1.48 (6H, s), 4.02 - 4.07 (1H, m), 5.45 (2H, s),
6.57 (1H, d), 7.36 - 7.38 (1H, m), 7.44 (1H, d), 7.67 (1H, d)
Intermediate 64: 2-(2-aminobenzo[d]thiazol-6-ylthio)-N-isopropyl-2-
methylpropanamine

Borane-methyl sulfide complex (2.12 mL, 4.23 mmol) was added to 2-(2-
aminobenzo[d]thiazol-6-ylthio)-N-isopropyl-2-methylpropanamide (Intermediate 63, 655
mg, 2.12 mmol) in THF (20 mL) at room temperature under nitrogen. The resulting
solution was stirred at 60 °C for 1 hour. The reaction was incomplete and further borane-
methyl sulfide complex (2.12 mL, 4.23 mmol) was added and the solution was stirred at 60
°C for a further 1 hours. MeOH (20.0 mL) was added slowly (exotherm) to the reaction
mixture and this was stirred at reflux for a further 30 minutes. The reaction mixture was
absorbed onto silica and The crude product was purified by flash silica chromatography,
elution gradient 0 to 5% 7N NH3 in MeOH in DCM. Pure fractions were evaporated to
dryness to afford 6-(1-(isopropylamino)-2-methylpropan-2-ylthio)benzo[d]thiazol-2-amine
(213 mg, 34.1 %) as a yellow gum and 2-(2-aminobenzo[d]thiazol-6-ylthio)-N-isopropyl-
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2-methylpropanamide (189 mg, 28.9 %) as a yellow gum.
Intermediate 66 :(9H-fluoren-9-yl)methyl 2-(2-aminobenzo|d]thiazol-6-ylthio)-2-
methylpropyl(isopropyl)carbamate

9-Fluorenylmethyl chloroformate (202 mg, 0.78 mmol) in THF (14 mL) was added
dropwise to 6-(1-(isopropylamino)-2-methylpropan-2-ylthio)benzo[d]thiazol-2-amine
(Intermediate 64, 210 mg, 0.71 mmol) and sodium carbonate (6.70 mL, 3.35 mmol) in
THF (21 mL) and water (7 mL) at 25 °C. The resulting mixture was stirred at 25 °C for 20
hours. The reaction mixture was diluted with EtOAc (2 x 100 mL), and washed with water
(2 x 100 mL). The organic layer was dried over MgSQOy, filtered and evaporated to afford
crude product. The crude product was purified by flash silica chromatography, elution
gradient 0 to 100% EtOAc in isohexane. Pure fractions were evaporated to dryness to
afford (9H-fluoren-9-yl)methyl 2-(2-aminobenzo[d]thiazol-6-ylthio)-2-
methylpropyl(isopropyl)carbamate (69.0 mg, 18 %) as a colourless gum.
m/z (ESI+) (M+H)+ = 518; HPLC tR = 3.10 min."H NMR (400.13 MHz, CDCl3)  0.90 -
1.2 (12H, broad hump), 3.28 (3H, s), 4.17 (1H, s), 4.50 - 4.62 (2H, m), 5.59 (2H, s), 7.26 -
7.30 (2H, m), 7.36 (3H, t), 7.42 - 7.44 (1H, m), 7.55 (2H, d), 7.68 (1H, s), 7.73 (2H, d).
Intermediate 67 :(9H-fluoren-9-yl)methyl 2-(2-(3-(2-
chlorobenzoyl)ureido)benzo|d]|thiazol-6-ylthio)-2-methylpropyl(isopropyl)carbamate

Oxalyl chloride (0.019 mL, 0.22 mmol) was added to 2-chlorobenzamide (31.1 mg,
0.20 mmol) in DCE (5 mL) at 25 °C. The resulting solution was stirred at 85 °C for 90
minutes. Dioxane (5 mL) was added to the reaction mixture and the DCE (5 mL) was
removed by distillation at atmospheric pressure, collecting fractions that distilled at 90 °C.
The reaction mixture was allowed to cool to 85 °C before adding :(9H-fluoren-9-yl)methyl
2-(2-aminobenzo[d]thiazol-6-ylthio)-2-methylpropyl(isopropyl)carbamate (intermediate
66, 69.0 mmol, 0.133 mmol) as a suspension in dioxane (3 mL). The reaction mixture was
stirred for a further 90 minutes. The reaction mixture was absorbed onto silica and the
crude product was purified by flash silica chromatography, elution gradient 0 to 50%
EtOAc in isohexane. Pure fractions were evaporated to dryness to afford (9H-fluoren-9-
yl)methyl 2-(2-(3-(2-chlorobenzoyl)ureido)benzo[ d]thiazol-6-ylthio)-2-
methylpropyl(isopropyl)carbamate (122 mg, 131 %) as a yellow gum.
m/z (ESI+) (M+H)+ = 699; HPLC tR = 3.94 min.
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Intermediate 68 :(9H-fluoren-9-yl)methyl 2-(2-(3-(2-chlorobenzoyl)ureido)benzo-
[d]thiazol-6-ylsulfonyl)-2-methylpropyl(isopropyl)carbamate

Potassium monopersulphate triple salt (0.088 g, 0.140 mmol) was added in one
portion to (9H-fluoren-9-yl)methyl 2-(2-(3-(2-chlorobenzoyljureido)benzo[d]thiazol-6-
ylthio)-2-methylpropyl(isopropyl)carbamate (Intermediate 67, 0.091 g, 0.13 mmol) in THF
(6 mL) and water (3 mL) at 25 °C. The resulting suspension was stirred at 25 °C for 5 days.
The reaction mixture was diluted with EtOAc (20 mL), and washed with water (20 mL).
The organic layer was dried over MgSQsy, filtered and evaporated to afford crude product.
Intermediate 69 : (S)-2-chloro-5-(3-(dimethylamino)pyrrolidin-1-yl)benzamide

To a solution of (S)-N, N-dimethylpyrrolidin-3-amine (5.92 g, 51.9 mmol) in
DMSO (35 mL) was added 2-chloro-5-fluorobenzamide (3.00 g, 17.3 mmol) and
potassium carbonate (1.97 ml, 34.6 mmol). The suspension was heated to 150 °C for 6
days. The reaction mixture was allowed to cool and poured into water (1000 mL). The
aqueous phase was extracted with EtOAc (4 x 250ml). The combined organics were dried
(NaxSO4) and evaporated to a brown solid. The crude solid was triturated with EtOAc to
give a solid which was collected by filtration and dried under vacuum to give (S)-2-chloro-
5-(3-(dimethylamino)pyrrolidin-1-yl)benzamide (2.75 g, 59.4 %) as an off-white solid.
m/z (ESI+) (M+H)+ = 268; HPLC tR = 0.59 min. "H NMR (400.13 MHz, DMSO0-d6) 3
1.80 (1H, m), 2.16 - 2.21 (7H, m), 2.77 (1H, m), 2.99 - 3.06 (1H, m), 3.21 - 3.27 (1H, m),
3.44 (1H, m), 6.56 (2H, m), 7.20 (1H, m), 7.49 (1H, s), 7.74 (1H, s) one CH not seen.
Intermediate 70 : (R)-2-chloro-5-(3-(dimethylamino)pyrrolidin-1-yl)benzamide

Potassium carbonate (3.98 g, 28.8 mmol) was added to 2-chloro-5-fluorobenzamide
(2.5 g, 14.40 mmol) and (3R)-(+)-3-(dimethylamino)pyrrolidine (4.93 g, 43.2 mmol) in
DMSO (50 mL). The resulting suspension was stirred at 150 °C for 3 days. The reaction
mixture was diluted with water and extracted into EtOAc. The organic layer was washed
with water (3 x 30 mL) and brine (30 mL), dried over MgSOy, filtered and evaporated to
afford crude product. The crude product was purified by flash silica chromatography,
elution 100% MeOH. The column was opened and the contents were slurried in 50/50
methanol/DCM (1000ml) for 1 hour. The silica was filtered off and the liquors
concentrated to a brown solid. (R)-2-chloro-5-(3-(dimethylamino)pyrrolidin-1-
yl)benzamide (1.20 g, 31.1 %). m/z (ESI+) (M+H)+ = 268.33; HPLC tR = 1.48 min.
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'H NMR (400.132 MHz, DMS0) & 1.78 - 1.91 (1H, m), 2.16 - 2.31 (8H, m), 2.79 - 2.86
(1H, m), 3.07 (1H, t), 3.22 - 3.34 (1H, m), 3.45 - 3.53 (1H, m), 6.57 - 6.64 (2H, m), 7.25
(1H, d), 7.54 (1H, s), 7.79 (1H, s).
Intermediate 71 :methyl 2-chloro-5-(4-(dimethylamino)piperidin-1-yl)benzoate

Methyl 2-chloro-5-iodobenzoate (1.00g, 3.37 mmol), cesium carbonate (0.360 mL,
4.50 mmol), BINAP (0.070 g, 0.11 mmol), palladium(II) acetate (0.025 g, 0.11 mmol) and
4-(dimethylamino)piperidine (0.519 g, 4.05 mmol) were suspended in dioxane (18 mL)
and sealed into a microwave tube. The reaction was heated to 120 °C for 3 hours in the
microwave reactor and cooled to RT. The reaction mixture was filtered through celite. The
crude product was purified by flash silica chromatography, elution gradient 0 to 10%
NH3/MeOH in DCM. Pure fractions were evaporated to dryness to afford methyl 2-chloro-
5-(4-(dimethylamino)piperidin-1-yl)benzoate (0.456 g, 68.3 %) as a yellow oil.
m/z (ESI+) (M+H)+ =297.45; HPLC R = 1.01 min. "H NMR (400.13 MHz, CDCI3) 5
1.56 - 1.66 (2H, m), 1.93 (2H, d), 2.24 - 2.29 (1H, m), 2.31 (6H, s), 2.71 - 2.78 (2H, m),
3.71 (2H, d), 3.92 (3H, s), 6.94 - 6.97 (1H, m), 7.27 - 7.28 (1H, m), 7.33 (1H, d).
Intermediate 72 :2-chloro-5-(4-(dimethylamino)piperidin-1-yl)benzamide

Methyl 2-chloro-5-(4-(dimethylamino)piperidin-1-yl)benzoate (Intermediate 72,
458 mg, 1.54 mmol) was treated with ammonia (60 mL, 1080 mmol) in MeOH (40 mL).
The resulting solution was stirred at room temperature for 16 hours. The crude product was
purified by ion exchange chromatography, using an SCX column. The desired product was
eluted from the column using MeOH and pure fractions were evaporated to dryness to
afford 2-chloro-5-(4-(dimethylamino)piperidin-1-yl)benzamide (365 mg, 84 %) as a cream
solid. m/z (ESI+) (M+H)+ = 282.33; HPLC tR = 0.64 min. '"H NMR (400.13 MHz,
CDCl3) 6 1.60 (2H, m), 1.91 - 1.94 (2H, m), 2.24 - 2.29 (1H, m), 2.31 (6H, s), 2.72 - 2.79
(2H, m), 3.74 (2H, d), 5.85-5.91 (1H, s), 6.49 - 6.51 (1H, 8), 6.91 - 6.94 (1H, m), 7.24
(1H, d), 7.37 (1H, d)
Intermediate 73 :2-chloro-5-(3,5-dimethyl-1H-pyrazol-1-yl)benzamide

To a solution of 2-chloro-5-(3,5-dimethyl-1H-pyrazol-1-yl)benzoic acid (0.500 g,
1.99 mmol) in dichloromethane (20 mL) at ambient temperature under nitrogen was added
N-ethyldiisopropylamine (0.659 mL, 3.99 mmol) and isopropyl chloroformate (2.79 mL,
2.79 mmol). The resultant solution was stirred at room temperature for 16 h. The reaction

mixture was poured into a solution of ammonia in dioxane (0.5M, 40mL, 20mmol). The
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reaction mixture was evaporated, and the residue suspended in water. The solid was
collected by filtration and dried to give 2-chloro-5-(3,5-dimethyl-1H-pyrazol-1-
yl)benzamide (0.358 g, 71.9 %) as a solid. m/z (ESI+) (M+H)+ = 250; HPLC tR = 1.53
min. "H NMR (400.13 MHz, DMSO-d6) 3 2.18 (3H, s), 2.34 (3H, d), 6.11 (1H, s), 7.54 -
7.55 (1H, m), 7.57 - 7.61 (2H, m), 7.71 (1H, s), 8.01 (1H, s)
Intermediate 77 :methyl 2-chloro-5-(3-(diethylamino)pyrrolidin-1-yl)benzoate

Methyl 2-chloro-5-iodobenzoate (1.00 g, 3.37 mmol), cesium carbonate (1.648 g,
5.06 mmol), BINAP (0.105 g, 0.17 mmol), palladium(II) acetate (0.038 g, 0.17 mmol) and
N,N-diethylpyrrolidin-3-amine (0.576 g, 4.05 mmol) were suspended in dioxane (15 mL)
and sealed into a microwave tube. The reaction was heated to 120 °C for 2 hours in the
microwave reactor and cooled to RT. The reaction mixture was filtered through celite
before concentrating in vacuo. The crude product was purified by flash silica
chromatography, elution gradient 0 to 5% NH3/MeOH in DCM. The product was isolated
but still contained less polar impurities. The crude product was purified by ion exchange
chromatography, using an SCX column. The desired product was eluted from the column
using 7M NH3/MeOH and pure fractions were evaporated to dryness to afford methyl 2-
chloro-5-(3-(diethylamino)pyrrolidin-1-yl)benzoate (0.257 g, 24.52 %) as a brown gum.
m/z (ESI+) (M+H)+ =311; HPLC tR = 1.16 min.
'H NMR (400.13 MHz, DMSO-d6) 5 0.96 (6H, t), 1.80 - 1.85 (1H, m), 2.11 - 2.17 (1H,
m), 2.54 - 2.63 (4H, m), 2.99 (1H, t), 3.15 - 3.22 (2H, m), 3.40 - 3.44 (2H, m), 6.53 - 6.56
(2H, m), 7.16 - 7.18 (1H, m), 7.42 (1H, s), 7.67 (1H, s).
Intermediate 78 :2-chloro-5-(3-(diethylamino)pyrrolidin-1-yl)benzamide
Methyl 2-chloro-5-(3-(diethylamino)pyrrolidin-1-yl)benzoate (Intermediate 77, 257

mg, 0.830 mmol) was treated with ammonia (30 mL, 540 mmol) in MeOH (20 mL). The
resulting solution was stirred at room temperature for 16 hours. The crude product was
purified by ion exchange chromatography, using an SAX column. The desired product was
eluted from the column using MeOH and pure fractions were evaporated to dryness,
triturated with ether and filtered to afford 2-chloro-5-(3-(diethylamino)pyrrolidin-1-
yl)benzamide (180 mg, 73.6 %) as a beige solid. m/z (ESI+) (M+H)+ = 296; HPLC tR =
0.73 min. "H NMR (400.13 MHz, DMSO-d6) & 0.96 (6H, 1), 1.80 - 1.85 (1H, m), 2.11 -
2.17 (1H, m), 2.54 - 2.63 (4H, m), 2.99 (1H, t), 3.15 - 3.22 (2H, m), 3.40 - 3.44 (2H, m),
6.53-6.56 (2H, m), 7.16 - 7.18 (1H, m), 7.42 (1H, s), 7.67 (1H, s).
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Intermediate 79 :2-chloro-3-hydrazinylbenzoic acid hydrochloride

To a suspension of 3-amino-2-chlorobenzoic acid (2.00 g, 11.7 mmol) in
hydrochloric acid, 37% (25 mL) at 0 °C was added a cold solution of sodium nitrite (0.965
g, 13.99 mmol) in water (10.0 mL) dropwise maintaining the temperature below 5 °C. The
resultant solution was stirred in an ice-bath for 30 min before dropwise addition of a
solution of Tin(II) chloride dihydrate (7.89 g, 35.0 mmol) in hydrochloric acid, 37% (10
mL) maintaining the temperature below 5 °C. The resultant suspension was stirred at 0 °C
for 3 h and the resultant suspension filtered and the collected solid dried to give crude 2-
chloro-3-hydrazinylbenzoic acid hydrochloride (2.60 g, 100 %) as a solid. This was used
without purification in the next step. "H NMR (400.13 MHz, DMSO-d6) & 7.11 - 7.14 (1H,
m), 7.24 - 7.26 (1H, m), 7.33 (1H, t), 7.58 (1H, s).
Intermediate 80 :methyl 2-chloro-3-hydrazinylbenzoate hydrochloride

To ice-cooled methanol (200 mL) was added (cautiously) acetyl chloride (40 mL,
562 mmol) . To the resultant solution was added crude 2-chloro-3-hydrazinylbenzoic acid
hydrochloride (intermediate 79, 2.60 g, 11.7 mmol). The reaction mixture was heated to 50
°C for 2 h . The reaction mixture was evaporated to give methyl 2-chloro-3-
hydrazinylbenzoate hydrochloride (2.76 g, 100 %) as a solid. "H NMR (400.13 MHz,
DMSO-d6) ¢ 3.85 (3H, s), 7.24 - 7.26 (1H, m), 7.30 - 7.32 (1H, m), 7.43 (1H, t), 8.24 (1H,
s), 10.20 (2H, br. s).
Intermediate 81 :methyl 2-chloro-3-(1H-pyrazol-1-yl)benzoate

To a suspension of the crude methyl 2-chloro-3-hydrazinylbenzoate hydrochloride
(Intermediate 80, 2.76 g, 11.6 mmol) in ethanol (25 mL) was added malonaldehyde
bis(dimethyl acetal) (1.92 mL, 11.6 mmol). The reaction mixture was heated to 80 °C for 2
h. The reaction mixture was allowed to cool and evaporated. The resultant solid was
suspended in DCM (50 mL), filtered and dried to give methyl 2-chloro-3-(1H-pyrazol-1-
yl)benzoate (2.76 g, 100 %) as a yellow solid. m/z (ESI+) (M+H)+=237; HPLC tR = 1.84
min. "H NMR (400.13 MHz, DMSO-d6) & 3.89 (3H, s), 6.53 - 6.54 (1H, m), 7.60 (1H, 1),
7.72 -7.74 (1H, m), 7.76 (1H, d), 7.83 - 7.85 (1H, m), 8.14 - 8.15 (1H, m).
Intermediate 82 :2-chloro-3-(1H-pyrazol-1-yl)benzamide

Methyl 2-chloro-3-(1H-pyrazol-1-yl)benzoate (2.75 g, 11.6 mmol) was suspended
in 37% aqueous ammonia (250 mL, 11.6 mmol) and methanol (200 mL) and stirred at

room temperature overnight. The reaction mixture was concentrated to approx. 20mL. The



10

15

20

25

30

5- (1H pyrazol - 1-yl ) benzam de 261

0.s0,0_ a ONIN 1-NO HH O 2-chloro-4- ethoxy-N(6-(1- C
w558 ES+) 168, 123 N net hyl pi peridin ( MFAGB2008/050920

-4- ylsul fonyl)benz o[d]thiazol-2- ylcarbanoyl)-

5- (1H pyrazol - 162

aqueous phase was extracted with DCM (2 x 50 mL). The combined organics were
evaporated to give 2-chloro-3-(1H-pyrazol-1-yl)benzamide (1.31 g, 51 %) as a solid.
m/z (ESI+) (M+H)+ =222; HPLC tR = 0.99 min.
'H NMR (400.13 MHz, DMSO-d6) 5 6.53 (1H, t), 7.50 - 7.54 (2H, m), 7.56 - 7.60 (1H,
m), 7.66 (1H, s), 7.75 (1H, d), 7.98 (1H, s), 8.08 (1H, d).
Intermediate 83 : 2,4-dichloro-5-hydrazinylbenzoic acid

To a suspension of 5-amino-2,4-dichlorobenzoic acid (5.00 g, 24.3 mmol) in
hydrochloric acid, 37% (50 mL) cooled to 0 °C was added a cold solution of sodium nitrite
(2.01 g, 29.1 mmol) in water (25.0 mL) dropwise maintaining an internal temperature
below 5 °C. The resultant solution was stirred in an ice-bath for 30 min before dropwise
addition of a solution of tin(II) chloride (13.8 g, 72.8 mmol) in hydrochloric acid, 37% (20
mL) maintaining the temperature below 5°C. The resultant suspension was stirred at 0 °C
for 3 hours. The solid was filtered off and washed with cold water (50 mL) and dried. The
crude 2,4-dichloro-5-hydrazinylbenzoic acid (6.28 g, 100 %) was used without further
purification. "H NMR (400.132 MHz, DMSO) 8 7.53 (1H, s), 7.67 (1H, s), 8.30 (1H, s),
10.64 (2H, brs).
Intermediate 84 :methyl 2,4-dichloro-5-hydrazinylbenzoate

Acetyl chloride (12.0 mL, 168 mmol) was added dropwise to MeOH (150 mL)
cooled to 0 °C over a period of 10 minutes . To the resulting solution was added 2,4-
dichloro-5-hydrazinylbenzoic acid, HCI (Intermediate 83, 6.72 g, 22.4 mmol). The mixture
was allowed to warm to 20 °C and stirred for 3 days. The reaction mixture was evaporated
to dryness to give crude methyl 2,4-dichloro-5-hydrazinylbenzoate (6.25 g, 103 %) as an
orange solid which was used without further purification. m/z (ESI+) mass ion not seen;
HPLC tR = 1.25 min. "H NMR (400.132 MHz, DMSO) 3 3.88 (3H, s), 7.56 (1H, 5), 7.75
(1H, s), 8.46 (1H, brs), 10.44 (2H, brs).
Intermediate 85 :methyl 2,4-dichloro-5-(1H-pyrazol-1-yl)benzoate

Malonaldehyde bis(dimethyl acetal) (4.08 mL, 24.8 mmol) was added in one
portion to methyl 2,4-dichloro-5-hydrazinylbenzoate (Intermediate 84, 6.69 g, 24.8 mmol)
in EtOH (80 mL) at 20 °C. The resulting suspension was heated to and stirred at 80 °C for
2 hours. The reaction mixture was evaporated to dryness to afford crude methyl 2,4-
dichloro-5-(1H-pyrazol-1-yl)benzoate (3.84 g, 57 %). The crude product was purified by

flash silica chromatography, elution gradient 0 to 40% EtOAc in isohexane. Pure fractions
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were evaporated to dryness to afford methyl 2,4-dichloro-5-(1H-pyrazol-1-yl)benzoate
(3.84 g, 57%) as a yellow oil which crystallised on standing.
m/z (ESI+) (M+H)+ =271, 273; HPLC tR =2.26 min.
'H NMR (400.132 MHz, DMSO) & 3.94 (3H, s), 6.63 - 6.64 (1H, m), 7.87 (1H, d), 8.08
(1H, s), 8.12 (1H, s), 8.29 (1H, d).
Intermediate 86 :2,4-dichloro-5-(1H-pyrazol-1-yl)benzamide

Methyl 2,4-dichloro-5-(1H-pyrazol-1-yl)benzoate (Intermediate 85, 3.84 g, 14.2
mmol) was added in one portion to 880 ammonia (150mL) which formed a suspension.
MeOH (75 mL) was added to give a cloudy solution which was stirred at 20 °C for 16
hours. The mixture was evaporated to dryness, re-suspended in water (100 mL) and treated
with NaHCO;j (sat, aq, 100mL). The resulting solid was filtered off, washed with water (50
mL) and dried to give an orange solid. This was triturated with ether (100 mL), filtered off
and dried to afford 2,4-dichloro-5-(1H-pyrazol-1-yl)benzamide (2.09 g, 58 %) which was
used withour further purification. m/z (ESI+) (M+H)+ =256, 258; HPLC tR = 1.40 min.
'H NMR (400.132 MHz, DMSO) 8 6.55 - 6.56 (1H, m), 7.63 (1H, s), 7.73 (1H, s), 7.79
(1H, d), 7.93 (1H, s), 8.01 (1H, s), 8.17 (1H, d).
Intermediate 87 :2-chloro-4,5-dinitrobenzoic acid

To 95% sulfuric acid (40 mL) was added red fuming nitric acid (6 mL, 144 mmol)
followed by 2-chloro-4-nitrobenzoic acid (10.0 g, 49.6 mmol). The suspension was heated
to 90 °C for 40 min. The reaction mixture was allowed to cool and then quenched with ice-
water (400 mL), The suspension was filtered and washed with water to give 2-chloro-4,5-
dinitrobenzoic acid (11.6 g, 95 %) as a solid. Used crude.
Intermediate 88 :2-chloro-4-methoxy-5-nitrobenzoic acid

To a solution of 2-chloro-4,5-dinitrobenzoic acid (11.6 g, 47.0 mmol) in methanol
(55 mL) was added a solution of potassium hydroxide (5.79 g, 103 mmol) in methanol (55
mL). The reaction mixture was stirred whilst heating to 50 °C. After 40 min the thick
suspension was diluted with water (220 mL) and the resultant solution acidified with
hydrochloric acid. The resultant precipitate was collected by filtration to give 2-chloro-4-
methoxy-5-nitrobenzoic acid (7.16 g, 66 %) as a white solid.m/z (ESI-) (M-H)- = 230;
HPLC tR = 1.60 min. '"H NMR (400.13 MHz, DMSO-d6) 5 4.01 (3H, s), 7.55 (1H, s), 8.39
(1H, s), 13.58 (1H, br s).

Intermediate 89 :methyl 2-chloro-4-methoxy-5-nitrobenzoate
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To ice-cooled methanol (600 mL) was added acetyl chloride (120 mL, 1.60 mol)
(CAUTION: exotherm). To this was added 2-chloro-4-methoxy-5-nitrobenzoic acid (7.16
g, 30.9 mmol). The reaction mixture was warmed to 50 °C for 3 h. The solution was
evaporated to give methyl 2-chloro-4-methoxy-5-nitrobenzoate (7.50 g, 99 %) as white
solid. No mass ion detected; RT = 2.06 min. "H NMR (400.13 MHz, DMSO-d6) & 3.86
(3H, s), 4.03 (3H, s), 7.60 (1H, s), 8.41 (1H, s).

Intermediate 90 :methyl S-amino-2-chloro-4-methoxybenzoate

To a suspension of methyl 2-chloro-4-methoxy-5-nitrobenzoate (7.50 g, 30.5
mmol) in methanol (300 mL) was added tin(II) chloride (29.0 g, 152 mmol) in a single
portion (reaction mixture turns yellow and gradually becomes homogeneous). The reaction
mixture was heated to 65 °C for 2 h. The reaction mixture was evaporated and the residue
diluted with water (300 mL). This was then neutralised with saturated aquoeus sodium
bicarbonate (CAUTION: Froths - the froth could be dispersed by addition of a little
EtOAc). To the resultant suspension was added EtOAc (300 mL). The mixture looked very
difficult to separate and so was filtered to remove precipitated tin residues. The organic
layer was separated, washed with brine, dried (Na;SO4) and evaporated to give methyl 5-
amino-2-chloro-4-methoxybenzoate (5.30 g, 80 %) as a brown oil. This was used in the
next step without purification. m/z (ESI+) (M+H)+ = 216; HPLC tR = 1.58 min.
Intermediate 91 :potassium 5-amino-2-chloro-4-methoxybenzoate

To a solution of methyl 5-amino-2-chloro-4-methoxybenzoate (5.30 g, 24.6 mmol)
in ethanol (125 mL) was added potassium hydroxide (1.52 g, 27.0 mmol). The resultant
brown solution was stirred at 70 °C 2 hours. Water (2 mL) was added and the reaction
mixture heated for a further 1h. The reaction mixture was evaporated to give potassium 5-
amino-2-chloro-4-methoxybenzoate (5.89 g, 100 %) as a brown solid. This was used in the
next stage without purification. m/z (ESI-) (M-H)- = 200; HPLC tR = 0.90 min. '"H NMR
(400.13 MHz, DMSO-d6) 6 3.71 (3H, s), 6.59 (1H, s), 6.80 (1H, s).

Intermediate 92 :2-chloro-5-hydrazinyl-4-methoxybenzoic acid hydrochloride

To a suspension of potassium 5-amino-2-chloro-4-methoxybenzoate (5.89 g, 24.6
mmol) in hydrochloric acid, 37% (60 mL) at -10°C was added a cold solution of sodium
nitrite (2.04 g, 29.5 mmol) in water (24.0 mL) dropwise maintaining the temperature below
0°C. The resultant solution was stirred in an ice-bath for 30 min before dropwise addition

of a solution of tin(Il) chloride dihydrate (16.6 g, 73.7 mmol) in hydrochloric acid, 37%
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(25 mL) maintaining the temperature below 5 °C. The resultant suspension was stirred at —
10 °C to 0 °C for 2.5 h and the resultant suspension filtered and the collected solid dried to
give crude 2-chloro-5-hydrazinyl-4-methoxybenzoic acid hydrochloride (4.00 g, 64.3 %)
as a solid. This was used without purification in the next step. The filtrate was concentrated
to approx. 100mL and then filtered to give a second crop (approximately 7.50 g). Material
used crude in the next step.
Intermediate 94 :methyl 2-chloro-5-hydrazinyl-4-methoxybenzoate hydrochloride

To ice-cooled methanol (500 mL) was added (cautiously) acetyl chloride (100 mL,
1.40 mol) . To the resultant solution was added crude 2-chloro-5-hydrazinyl-4-
methoxybenzoic acid hydrochloride (4.00 g, 15.8 mmol). The reaction mixture was heated
to 50 °C for 2 h . The reaction mixture was evaporated to give methyl 2-chloro-5-
hydrazinyl-4-methoxybenzoate hydrochloride (4.22 g, 100 %) as a solid.
Intermediate 95 :methyl 2-chloro-4-methoxy-5-(1H-pyrazol-1-yl)benzoate

To a suspension of the crude methyl 2-chloro-5-hydrazinyl-4-methoxybenzoate
hydrochloride (4.22 g, 15.8 mmol) in ethanol (100 mL) was added malonaldehyde
bis(dimethyl acetal) (4.05 mL, 24.6 mmol). The reaction mixture was heated to 80 °C for 2
h. The reaction mixture was allowed to cool and evaporated. The crude product was
purified by flash silica chromatography, elution gradient 0 to 40% isohexane in EtOAc.
Pure fractions were evaporated to dryness to afford methyl 2-chloro-4-methoxy-5-(1H-
pyrazol-1-yl)benzoate (1.500 g, 35.6 %) as a yellow oil. m/z (ESI+) (M+H)+ = 267; HPLC
tR = 2.13 min. "H NMR (400.13 MHz, DMSO-d6) 3 3.84 (3H, s), 3.99 (3H, s), 6.51 - 6.52
(1H, m), 7.45 (1H, s), 7.74 (1H, d), 8.19 (1H, s), 8.24 - 8.25 (1H, m).
Intermediate 96 :2-chloro-4-methoxy-5-(1H-pyrazol-1-yl)benzamide

Methyl 2-chloro-4-methoxy-5-(1H-pyrazol-1-yl)benzoate (1.50 g, 5.62 mmol) was
suspended in 37% aqueous ammonia (100 mL, 5.62 mmol) and methanol (80 mL) and
stirred at room temperature overnight. The reaction hadn't gone to completion so the
reaction mixture was evaporated and fresh ammonia (100 mL, 5.62 mmol) and methanol
(80 mL) were added. The reaction mixture was stirred at room temperature overnight and
then evaporated. The crude product was stirred with water (50 mL) and NaHCO; (sat aq)
(50 mL). The resulting solid was filtered off, washed with water (50 mL) and then ether
(50 mL) and then left to dry overnight to give 2-chloro-4-methoxy-5-(1H-pyrazol-1-
ylbenzamide (0.672 g, 47.5 %) as a white solid. m/z (ESI+) (M+H)+ = 252; HPLC tR =
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1.30 min. 'H NMR (400.13 MHz, DMS0-d6) 8 3.93 (3H, s), 6.50 (1H, t), 7.36 (1H, s),
7.57 (1H, s), 7.73 - 7.74 (2H, m), 7.88 (1H, s), 8.21 (1H, d).
Intermediate 98 :tert-butyl 4-(3-carbamoyl-4-chlorophenoxy)piperidine-1-
carboxylate

Potassium carbonate (4.83 g, 35.0 mmol) was added to 2-chloro-5-
hydroxybenzamide (1.50 g, 8.74 mmol) and tert-butyl 4-(methylsulfonyloxy)piperidine-1-
carboxylate (4.88 g, 17.5 mmol) in DMF (40 mL) at 20°C. The resulting suspension was
stirred at 110 °C for 16 hours. The reaction mixture was evaporated to dryness and
redissolved in EtOAc (500 mL), and washed sequentially with water (200 mL) and
saturated brine (200 mL). The organic layer was dried over MgSOy, filtered and
evaporated to afford crude product. The crude product was purified by flash silica
chromatography, elution gradient 50 to 100% EtOAc in isohexane. Pure fractions were
evaporated to dryness to afford tert-butyl 4-(3-carbamoyl-4-chlorophenoxy)piperidine-1-
carboxylate (2.59 g, 83 %) as a white solid.
m/z (EST+) (M-tBu)+ = 209, 301; HPLC tR = 2.15 min. '"H NMR (400.132 MHz, DMSO)
0 1.39 (9H, s), 1.45 - 1.54 (2H, m), 1.85 - 1.91 (2H, m).
Intermediate 100 : 2-chloro-N-(6-(methylsulfonyl)benzo|d]thiazol-2-ylcarbamoyl)-5-
(piperidin-4-yloxy)benzamide

Acetyl chloride (0.195 mL, 2.74 mmol) was cautiously added dropwise to MeOH
(2.00 mL) cooled to 0°C. The resulting solution was treated with tert-butyl 4-(4-chloro-3-
(6-(methylsulfonyl)benzo[d]thiazol-2-ylcarbamoylcarbamoyl)phenoxy)piperidine-1-
carboxylate (83.6 mg, 0.14 mmol) and stirred at 20 °C for 3 hours. Material used crude.
Intermediate 106 :2-(2-aminobenzo|d]thiazol-6-ylthio)-2-methyl-1-(pyrrolidin-1-
yl)propan-1-one

To a stirred solution of 2-(2-aminobenzo[d]thiazol-6-ylthio)-2-methylpropanoic
acid (Intermediate 62, 1.34 g, 4.99 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (1.20 g, 6.24 mmol) and 4-dimethylaminopyridine (0.610
g, 4.99 mmol) in N, N-dimethylformamide (9.99 mL) under an atmosphere of nitrogen at
ambient temperature was added pyrrolidine (0.459 mL, 5.49 mmol). When the addition
was completed, the mixture was stirred at ambient temperature for 6 hours, poured onto
water (150mL) and extracted with ethyl acetate (3 x 50 mL). The combined ethyl acetate

extracts were washed with brine, dried (MgS0O,) and evaporated in vacuo to a residue
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triturated with diethyl ether to give 2-(2-aminobenzo[d]thiazol-6-ylthio)-2-methyl-1-
(pyrrolidin-1-yl)propan-1-one (0.700 g, 43%).
'H NMR (CDCl3): 8 1.5 (s, 6H), 1.75 - 1.95 (m, 4H), 3.4 - 3.5 (m, 2H), 3.9 - 4.0 (m, 2H),
5.4 (s,2H), 7.2 (d, 1H), 7.35 (d, 1H) and 7.5 (s, 1H).
Intermediate 109 :6-(2-methyl-1-(pyrrolidin-1-yl)propan-2-ylthio)benzo[d]thiazol-2-
amine

To a stirred solution of 2-(2-aminobenzo[d]thiazol-6-ylthio)-2-methyl-1-
(pyrrolidin-1-yl)propan-1-one (643 mg, 2.00 mmol) in tetrahydrofuran (20mL) under an
atmosphere of nitrogen at ambient temperature was added borane-tetrahydrofuran complex
(10.0 mL, 10.0 mmol). When the addition was completed, the mixture was stirred at
ambient temperature for 16 hours, treated dropwise with methanol (20 mL), evaporated in
vacuo to a residue which was taken up in methanol (10 mL) and treated with 4M hydrogen
chloride in dioxane (10 mL). The mixture was stirred at ambient temperature for 2 hours,
evaporated in vacuo to a residue which was taken up in saturated sodium hydrogen
carbonate solution (25 mL), extracted with ethyl acetate (3 x 25 mL), the combined ethyl
acetate extracts washed with brine, dried (MgSO,) and evaporated in vacuo to a residue
which was chromatographed on silica with 10% methanol in dichloromethane as eluant to
give 6-(2-methyl-1-(pyrrolidin-1-yl)propan-2-ylthio)benzo[d]thiazol-2-amine (340 mg,
55.3 %). "H NMR (CDCls): 8 1.2 (s, 6H), 1.7 (dt, 4H), 2.5 (s, 2H), 2.6 (dt, 4H), 5.3 (s, 2H),
7.2 (d, 1H), 7.35 (d, 1H) and 7.5 (s, 1H).
Intermediate 110 : 6-(2-methyl-1-(pyrrolidin-1-yl)propan-2-
ylsulfonyl)benzo[d|thiazol-2-amine

To a stirred solution of 6-(2-methyl-1-(pyrrolidin-1-yl)propan-2-
ylthio)benzo[d]thiazol-2-amine (154 mg, 0.50 mmol) in methanol (5.00 mL) was added
hydrochloric acid (1.50 mL, 1.50 mmol) followed by a solution of sodium tungstate
dihydrate (3.30 mg, 10.02 pmol) in water (0.11 ml). The mixture was heated to 55 °C and
treated with hydrogen peroxide (0.146 ml, 1.65 mmol). When the addition was completed,
the mixture was heated at 55 °C for 30 minutes, cooled to ambient temperature, treated
with saturated sodium hydrogen carbonate solution (5 mL), the methanol evaporated in
vacuo and the aqueous residue extracted with ethyl acetate (3 x 10mL). The combined

ethyl acetate extracts were dried (MgSOy4) and evaporated in vacuo to a residue which was
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- 1.87 (2H, d . 05
Wa% s} 108 6 o 1 ony. Th3 Py Ty afhica46 baol g ppom
rat@fe @Hen(@aﬁlﬁeﬁ)wnh@aﬁﬁated Y\Iaﬁ@dﬂ- frihis Was pﬁrtﬁl(z)ned %/1t)ﬁ%thyl acetate

m, 8.12 (1H d)
(2430 58y and 1hemgmwlaygr) dn@xmp V2S5 e SRt (49 0B/ iz vacuo to

yie B GRS Gbodess Pherfiy® ol Dryrifip® by ost sited chrmfograghy.

eluﬁdtngaﬂ‘)ent ¢ t<7 20% 451'tDAb)m is8h&8ink fihlre Sthetiohs Wer@&abbkat&d to dryness
7.84 (1H 7.92 (1H,

) 8. 56
to qfiqrﬂ Ire?}hyl izichéfaO(Szﬁ (dgpethéﬁmm)ﬁyrzcéa 2%%%%%6%4218% 48%) as a

S BRI b L
M, 8{5)7@?;5 26) (6};,. s(),83.94(—];H,c$),,7.1§3 -(1"32@ LH, m)z§ ,7.63?. .(27{3;( (Jlg, m), 7.49
(B 386 () ket J50b30 ikt SiesBd) 2. 55 (3 ).
Int@rrﬁ@dlﬁ?&:"i 155). ch?o14)75-g32Minﬁ}hylﬁgﬁmg?yrldin@y‘e%zamlde 4.89
4795 (1A, M), 7.0% =7.04°(1H, L 7.46
( 1H35B)Ammog in nRUSHo| Qaq,mml 0811@@ wasgidgad {olrkpthy) 2-chla®-5-(3-

.20@3 047%335399/ 008/05 #X‘“(’gﬁmrﬁ‘éﬁ? %E (1. The

resﬁ*]hﬁg Loi980r 2k stirted 2 ra&n& er§ﬁme (?veﬁﬁle(v%ékem Thd thlhanol was
3.20 (1H, m, 5 (4H t), 7.41 (1H, s),
rempv@g 11( g_qquost)esulmnggl a Whlt@Qre(:I:pHa‘[erﬁ- he ﬂa@g)ve(quoledyn 1® veter and

the&}%g&pl%@%g %8 bgfzvlﬁlglgﬁq)l ?lt%%gp\ﬁgsh%? %I%%Q%fl u%der vacuum

to £1fbr3-dhldth- SLOS (dﬁn&ﬁylétﬁllrho)p&nan—Q%ﬂ)t(eﬂtﬂtmldé (309. Iﬁé-, 7(319‘%) as a
Wh[{% cgitatlg}q-soﬁjl 5v§13<(:]@;/a§ g?pqd Vgl}ho?lg ﬁg‘@lel? gyg(lfgggtl()li |.1|n/z|ﬁESI49 WsH)+ =

274 ARG Gy gt ko NRTEOELFRY, IS, bEReRe . 7.16-

720 1H2mB3 . 3BH.36] 1 H,2n) 7.46 (2HAB J€ 3K, Hr)) 7.98.-3DN((@QH, nd) 8.26 - 8.27
8 d 1H, t), 7.62 (1H, s), 7.69 (1H,

(1@)51) 5(3%21“(1413—2)25&27)( i )7 87 (1H,( n),S)7. 96 (1H,( d),

Intﬁnﬁédl(aﬂe'i 16318)- érﬁﬁuté;ikl(nﬂl}hylé@@ﬁ?lﬂ%&%ﬁ@&idﬁhb-%rboxylate
0.13 MHz, DVBO-d6) 1.38 (3H, t), 1.51 - 1.61 (2H,
TQ agtrr¢@ khluigdn of_l_(SMer( E\Hyl 3- ﬁyd@xiﬁyr((ﬂid,ines)-,calbogﬁlate (4.38 g,

23. % ngﬂol? %1_‘1 ﬁl‘n%]tﬁyléu%l)r((@f mlglﬁt r(% 171 255 g}zlgl@og)i']"l_'dlﬁchfo:;’ori}etgﬁne (94

mL% a’ 82 wlad hhddﬂ@metﬂa&@ulﬂc&ﬁl cﬁjlbndg gﬁﬁﬁ(ﬂaﬂ 28) mBel®Tire mixture
30 (1H, , 8.53 (1H, d), SZH s) Exanpl e

stirpgloat mbmmretmmtm@ v hm(gv@lmratm B5vqcue i a s9sidug vaych was

takbffh i étgyléggt?%’l 3#’%)6\%%'6'@ \Aé%\%ﬁ%ri’ fricada §<_§1H€'o?, Bine, dried

(Mg304)And @v{drhted)n vatuB4bo a rcbiddié whidh wid chr8mBtbgfadhtd & silica with

8 25 - 826 (1H m, 8.60 (1H s). Exanple 263 1H NMR
(400. 13 Mz, DVBO-d6) 1.70 - 1.79 (2H ), 2.04 (2H,
d), 2.85 (2H q), 3.34 (2H d). 3.99 (3H s). 6.52 -
6.53 (1H, m). 7.49 (1H, s). 7.75 (1H s). 7.84 - 7.87
(1H m, 7.99 (2H, d), 8 25 - 8.26 (1H, n), 8. 52 (1H,
d), 8.63 (1H d), 9.07 (1H d), 2011.77 (1H s).

SR AN N 1/~ \ o~
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137 7.52 (1H, s), 7.79 (1H, d), 7.84 - 7.86 (1H, m,
7.93 (1H, d), 8.02 (1H, s), 8.30 - 8.31 (1H, m, 8.56

W@ 249/0¢%558 11. 70 (2H, br s). Exanpl e 268 PCT/GB2008/050920
2- Chl or 0- 5- ( 3-di net hyl am no- 1- pi peri dyl)-N[ (6-nethyls
ul fonyl-1, 3- benzot hi azol - 2-j) car banoyl | benzam de was
prepared in a simlar manner to Exanples 5233 and 235.
Exanpl e 269

' 6- met hyl
soffebl GEdai i RoR By, B G (P L L oo e wae
(mﬁhﬁpﬂfcﬁ@low)@rﬁﬂmﬂear catrhmeme(mfgmm%a PUSMIEREDD1585: 1.4 (s,

OHERY 48 ?&%Eéﬁm Doty p6BH FER A4 3G IR [ (6- 10
GBS oy RO e ) LA g
carboglylags. Pr epar ation of Starting Materials

| nt
oD BRHRY Rl Arehet IR gosEhEPRIds 33 e 30 mmol) and
(S)ytbl)t%f)h) @@i@tﬂﬂﬁ%ﬁﬂogﬂgﬂf@h&n% Ld&ﬁd%@la@é‘ (|§57 mgi 2.10 Iilmol) in

hl or obenzam de
ace\mstrléfdﬂ@d) mkélrya 2¢ mlomica@wwsnaﬂuwas a_t.ldqd em“rmn) czerh@inatmél 95 g,

6.0p él') ! nu d’lrg ﬁez/amﬁﬁat 3l ﬁ% g? Ja (I]m og:valvg & lnl]lo%rr,ocv(\)'aoYe% to ambient

'S wWas a

ten@e@tul&e ayd @tﬁsé@@,&év@@@rmﬂhﬁ Q13 2 288 NR V(llﬁch?’éclag takan Gp in ethyl
and the suspension was heated at 120 C

aceﬁat%( b thooethyl agpiate laxer wasavashest with bEng Kiisd (M@§O4) and

I
eva%gfag%f 13921?15}%0%}’1%%?5%@%&2\% %'(l:ﬁrlou d&t@?‘ nlgﬂetrc]leo?lnsgl(i)mlﬁ{]ghyl acetate
as esleantcb give (LHeNNRIAG.-BLcariddioydy- clﬁorﬁﬁhe{nblxly)pgi)rph&'m&-ﬂ carboxylate

(51 n% 7‘1@700@8 IE%MR,qg%%J,}()gyus ?Hgoz Slﬁ I G 2 621 ( 3;1 7(§?51(1n 4H), 4.8

2 t di at
e e el

Intsunp@ambw 6#bmatoh1y;N-ﬁ;meﬂhgh1yrBhnddmbmezoat e (8.0 g,

ﬁnlﬁtﬁlfg, %?}fﬁ%‘g?@rﬁlﬁlbori E@fe 1?1%&raéle]gd1m§£1yrI&%1|n? (33% soln in

eth@@l{)@d'! AL aESD atrBolf, O @-@m@@m& wRlinealgo g Wcﬁoatﬁﬁiolr)m/ere dissolved
carbonate (7.46 g, 54. 0 nmol trlughenyl phosphi ne

in %cmtozmrl& (38 m)mlsyalad]mt@@pp@pwawt e e r@@:t@n wag hgated to 130
°C '?Hgl our m1(:13000 Vgifgacyx%%nﬁl g(%lg(g%oaﬁT Gﬂle regé{ La%l}lot complete
er ni e reactron mxture was cO

herfck latferiest qmbmay ol deedthylehine (385 s3h ineaeast I(GlDE@hL 15.06 mmol)
vacuo, then the residue was suspended in DCM (250 nL)

wagpdicjand dheanixe derjpd tos1a ftl@bffr)% e af | 3¢ |CatTéle\K&3§U°n mixture

Wag ﬁ\%%?r%{t%cggpa I%/elg% %I?Cgl;é }Sg(ggeg&e %ﬁf qSQEi&m?%d Rt 's@cﬂ;emfally with

satirt AN aHODe¢ansL { £hd- WEB@I%SOM)Q e otgaﬁlctlaydr evas H88d by passing

thrqug@ga Lilrglge %}a%ﬁié’ lc%llr)grlé 56@%(“?[ %gl to %/g dgglge%ggs%?zh 6 %r’omo

N md’lmgthg)@yﬁ&l'ﬁ' w2- gﬂlmeg(l 34 g2 180 &(ﬁ (phf2h (EB'H) (§/I+514f)+(%1 @)+ 203.18

I'nt er medi ate
(eqmldmgl@)pﬁﬂm tR ?2y40kmmz®i NNH%(@OH‘BCMHZs@D@ﬂﬂ)éri B (1H, s), 3.06

oSS SRR B IR AL

Int@ﬂh@(ﬁﬁteUHS.}Y tHeony12ecHlgr 25-96-(ditn eth AR 0)pHE dinI2-yl)benzoate

sol ution was heated at 60 C overni ght under nitrogen.

TheoHsaaei b -drinethylpyrigis2 asiiag (0.2 sittdd mimabi 4chlgeesdi c

r u

(e AT ST 510 £l U B R Pp B ptgaptine-
paltadeint(0y {26904 B0tnms])ans Qbdidm(cArkdngle (01989 gWAS33 notisi@drere

crude in the next reaction: M5 234. Internediate 4:

2- Chl or o- 5- pyri di n-2-yl benzam de To a solution

of 2-chloro-5-pyridin-2-ylbenzoic acid (Internedi ate

3, 3.0 g, 12.8 mmol) in THF (100 nL) was added

i sopropyl chloroformate (1.0Min toluene, 15.5 ni,

15.5 mol ) and DI PEA (5.0 nL, 28.3 nmol) and the
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30 Internedi ate 6:

2-Chl oro-5-(pyri mdin-2-yl)benzam de 880
WQO000M047858 200 nL) was added to a sol ution of neCTGB2008/050920

2-chloro-5-(pyrimdin2-yl)benzoate (Internediate 5,

2.0 g, 8.2 nmmol) in MOH (130G nlL) and the reation 139

m xture was stirred overnight, then filtered to give

the title conmpound as a white solid (1.0 g, 54% that

susﬁ@%ifﬁiﬁgrlﬁe%éq%;inga)t %@ﬁ?l%@;ol ( 1‘;‘@1313') ?{jﬁl_lse]ag%d% ag%ic?’g\gévzf ]:[ube. The
reabid, wi) heatdd@ 100 8C3dr § Birs ir) the MBoid3dve tatier amdloatiel d:RT. The
reagt&btﬁt ny Q%rp%%sgggmgateé%&r%ésgéh d{sg) e hyh%g?lyz nSZn%aj eand washed
Wltg 'v@%&r%%g’ rmgl( ";“lﬁé &?Qﬁl}é '1%139%%‘ Hﬁ? by ?%Eﬂn@%ﬂdﬁéﬂ ) bhdsQ s&Rrating
caridghland evéporaiciboariood tmd¢ Aralugt, El@ cB@denprodlyct aad purified by flash

S1ich PHEPROIBHIRS (PBRLY Pafs PO Bidb BREr B RS ipBvere
evdpBFatéfto ik affohe ni e@@ﬁQth[erJSX{éU(rdﬁn%ﬁaﬂﬂlﬁd)ﬁﬁi&ﬁ\Qt h

t 0OAc and washed with H20 and saturated brine

yl)bﬁmgaﬁs €0.POhg. oY) @8 h edloutledsteame a/z 80 ahvosomesnon at:dtPLC R
_ ac d
R AR DS BSOS R A e
718 O0A1/ (1 Bl0hB X BHE - (7@5(1110&@ 321 08. 2$(I}ﬂ1&n) |8t4|4€(1BIQﬂpound
sayellowllqwdg 90% : 1H NWVR 60.00 (9H,
Intgymedyateol 10321 chlgro-Sp( 63@1mr amping)pypidinz2-ghbengamide

o SUFLR 9, Pt pEEhANE Ba K ity PP e SEae e

(ditnothiyintiyd )pPridin-2-yl)benzoate (0.88 g, 3.03 mmol) in MeOH (40 mL) at ambient

i schl or o- 5- i met si | et hyn benz :
tentplefﬂt%ﬁe ﬁ‘é‘é?réﬁretﬂ?e r%’ﬂu%lggm@g Bas ﬁte%frcgwg?ro ?Zilalt f(“?b‘eﬂ’i}?mpemmre
for%%%& Q@zaﬁﬁédlt*o' PR 81%%'115 fedadion h%uRPREmoHl%f "tl?eas%weﬂ{‘under
ure was concentrated in vacuo, acidified wt
l‘ed(lQENl prnssm@ave diudatnedenval Stlrﬁbmxcwahed (25heh) wadsffnlwed/\mtdndrled

i) ORGP T IS iR B G 0 620 o743 20

as 4 bélb&lé@@ BHIRY mz ASSI3) (m sOl7ct 4 BP2T @, = 92%0mihhat Nwas
used crude in the next 20reaction: 1H NVR 64.36 (1H,

(408)13 MHg1DMSD-66) § 399 (641, 3)76.63 ((HH). 8)9 (113 B87.61 HH.g),7.57 -

7 6%%&%#@?&%3@2@@% o) | sopr opy!

Intehhediateor2ie achick-3-Ry dixybéizamide 95 ni, 14. 95 ol )
was added to 2- chloro-5-et hyng/l benzojc acid

(I nfepribpasugon of methyl 2-ghloimsS-hydioxybgigorse PEA7 g4l 0pmmol) in
F
gy 8208 FyS b A 6T LI I SO QAR s

°C 4. &9s.rithel hixwvas was dm’pomwl:l inhecsaspersidon whicd wdsi takaadip in
for 15 ] d then,concentrated in vacu The

cthylagetiffe \Qﬁ%ﬂlt er‘g’FQt"é‘& Wciriesgid sp W&S@wr%ﬁ@ S¢jwp hydrogen
W%lﬂﬁ&tp ng@ dh@d QM‘{gg /{%ﬁ"ldtévﬁf)&aféﬁ rﬁp%{ﬁg t&'8 r&idue which was

orange solid that” was used crude in the
cryptelised Gaot atloyl. ac@@tlenn moh@damatt(eglye 2-dWbarhyf-hydroxybenzamide (13.8 g,

ros5- (.t zol - 5-yQbenzoat e
80 ”Iéé)tlp% RELES ﬁﬁécﬁyl phosphi ne) pal | adi um(0) (33.5 ny,
Intenﬁadlaf@m VREipelGiee- Lylsﬁﬂoﬁ;tlfuehus Fﬁnﬁz&%ﬂyla)tﬁihb320| e
(0.33 g, 87 m’mllél and met hy or o- 5-i odobenzoat e
(0. Metgl chlmez(dégm A7s5epR T aspgdaBiogst ! 448- 0. 58

ol d.
R A E R R
met@asolqdD) €dhe aésuliingtholitioh waes etiea®atedicP fuen haus dthdtréation

of cesiumfluoride (0.3 g) in H20 (3 nmL) was added.
The suspension was stirred at roomtenperature for 3
hours and then filtered through Celite(r) and washed
with acetone. The solution was 5 diluted with Et0Ac
and the organi c phase was washed with H20 (x 2) and
saturat ed br| ne. The organi ¢ phase was dried, filtered

T 1
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m., 16.77 mol) in THF (50 nlL) and the sol ution was
stirred for 2 hours. Amonia (0.5Min di oxane, 280 ni,
wa2®9847158| ) was added and the suspensi on was BET/GB2@8/050920
for 10 minutes, then the reaction m xture was
concentrated in vacuo and thgoresi due was dissolved in
DCM and H20. The resulting precipitate was filtered,
washed with DCM and 25dried to give the title conpound

. o) - i i ... 0 . S .
i e & B by a8 A AR Shigor e
HQ salt #8ich3Hs fiflerediof®6nd dditd. )z (BSI4D(NIEH)+ $)298921APLCHR = 0.56

.S); M5 239. Internediate 13:

MId_ Chl or 0- 5- pyrazol - 1-yl benzani de To a sol ution of
. Q.88 Al ) . yAg d
I Ao dReriRL Vs B o a2, AR
susPewdition ofdensidehyda(0dy mL5146 mutodsintohatiar@ (30 mL) was added
chl.oro-5-fl uor pbenzam de (2.27 g,,.13.04 [). .
R i loRor e BitP et furhy PP T E-aan (e
sal)€26.29, 60.5 12Ro1§; seNRA¢yaRbbordIMRIrd8 3T 6 @N1 M phird]Ein WaEhanol (950
concentrated in WO 2009/ 047558PCT/ GB2008/ 050920 141
mLy godiacciisdcid(@0 ndsiaide “viesves appeedield!  mirmgs ynger mirpgen. The
reagltﬁq(?nnmg I%l?resv&(/)elslsgrr\é\@gt r!coI Ilnttgﬁlg(ejraﬁlrr]? f({iZ %blnfnln ? (P Was then neutralised with
C ronﬁ%ography on“siPiicager ey u i'ng w W
satizh RAMArEODex@peo B50 mLOORe hin@é was teactddwigh s@pdng: (2 x
as_a white solid (0.48 g, 179 : 1H NVR 66.56 (1H, m,
506ymg, the gregnicg ware q‘v@n}bme.cgéﬂ(éq prergnagnesipm spiphategilterpd gryd

eyl s Lo S PR e AT P sy RGP £l 2-amine

(12l ng ev4reylhsad pald gl s@ice paz EESIbY (MhEl)gersdRdl; HPbCaitur 8.64min.
of Internedi ate 13, usi co rcially avail abl e .
Intgrmediate, z‘df" “%‘P?(ﬂ’h@?é'rﬁqar%‘ﬁﬁngﬁmﬂﬁll%'éﬁ'ﬁﬂi“lﬁEy'b'ae"&P[f’elth‘az"l'

2-yid@phinhie compound as a white solid (80 ng, 3%: 1H
NVR 67.67 - 7.73 (2H, m, 8.02 - 8.07 (3H, m, 8.17
( 2H4-IygropengGilordGirmiater (ddinak. €3 716 mmol) was added dropwise to 6-(1-

-Chlorp-5-(1H:1 4-triazol-1-yl)b m To a. ..
meffy et d otiomy Speieal b Rigr b atide i BE 6t Gangona ghg pitidine
(5. 5978, )6 8140 MO ih HM P 00/a5) agldachin %@%@shﬁfﬂ;%@[ﬁ@ﬁ a8 stirred at

(10.61 g, 76.7 nmol) and 1,2,4-triazole (7.95 g, 115.1
ampigpl (Pmapturh evernghe dicaproiias Wae ayangraied m5@c® st the geaction

‘ . . . | ‘
i O RSB IR R B R S
withhase (DG mLYViEishagdanit tdyevahedriddovd) M shliete@bfdlcvaporated to

brine, dried, filtered and then concentrated in vacuo

affrderrydreprodsi aue wheis slist {113 el Fsghernmaseral savld iy xpcted by

cof b Radf o L0 kY SRS P e 500 by iR cmien
andbdrigldto @ifHorophenyl 6-81-aikthylisperidin-85ylsul n9Dbérildol d |thiazolF293
ylc%r%)giat%éiqngé%?@ g'eg%'l é%'@, §4%§ l\glgitlélﬁalslzs'ed \?&fitﬁgut(ﬁ]irt erS;?u;riﬁlt\:/a%ion.

m/2E- P+ L 4By N u ol picnyd 2 henzami de To a sol ution of
2-chloro-5-fl uorobenzamde (1.0 g, 5.8 mmvl) in DW

Int¢diBedibe 124s needlid 2-ghlorad-fhiione-Stifitrébphizoa®. 0 nmvol ) and

the ,sol ution was,heated at 200 in . a m.crowa 0
noufsoienAL s RRERERY BePhefiate SybulioRaf BRI A8k 4
mnaflpwhed e ldtehwigstosusipe dekktibA oHMERh o384 Moro-biditr68e@doic acid

dried, then triturated with MeOH and filtered to give

(4.8%g.7d .3 mmad) iadehyermd Oarl kanggnetbiancd (300 gil) p3opa pdied okds

mlrruj%d T% ye%ﬁltfélg s%ﬁlﬁlotrl] t%;é‘é st&%%gétl_aglﬁ)ég& #ﬂ’l}%%r{gge £$9 i% milﬁyl%%sg The
reaCtldt miRture vad fuéddted SYith aleadid (3.75 ML, ¥B622%Mol) and stirred at

Internmediate 17: Ethyl 2-chloro-5-cycl opropyl benzoate

Et hyl 5-brono-2-chl or obenzoate (5.0 g, 19.0 mmol),

cycl opropyl boronic acid 30(2.12 g, 24.7 mol),

di chl orobi s(tricycl ohexyl phosphi ne) palladium (11)

(0.70 g, 0.95 mml ) and tripotassi um phosphate (14.1

g, 66.4 mmvol) was added to a degassed m xture of
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15195. Internedi ate 19:
2- Chl or o- 5-cycl opr opyl benzam de To a solution of
wWQ 20041568 5- cycl opr opyl benzoi ¢ acid (I nternmedi BEEGB3)08/050920
1.75 g, 8.9 mmol) in THF (100 nL) was added i sopropyl
chloroformate (1.0Min tolueng, 11 nL, 11 nmol) and
DIPEA (3.5 nL, 20 nmol) and the solution was stirred
over ni ght under 20 nitrogen. Ammonia (0.5Min dioxane,
amﬁ%gt t'&nper%%e mollo)m%&s aﬁ%er% R)ﬂ I‘I‘l&ﬁl &P g%'opeﬂ PMifford methyl
concentrated in vacuo then e residue was FEitione
2- cbmmqluommmea&mate ahtll 205 ehich)wanded W&haqlfe@m
ase was extracted with DCM (100 niL). The conbi ned
lf’ur @HANc phases were dried, concentrated in vacuo and
IntEHﬁe&ﬁde 42 2V FordY-nkib s Q%&d?&hﬁ%‘?é%i@iﬂ?& l}gﬂr&'hidrﬁ?e
eluting wth EtOAc/Isohexane (10 - 100% to give
t h eToiatshgpeBSonpBandn@g- 0hlqnbﬁ4t%4<sdbandoi(: @cid55gd2 g43%P:mmol) in

hy%{yg@%ﬁacgg%fﬁs%rﬁf) %00}_@ t(oéh CO S adfieé@%%)m%ﬁgo@df sg%ium nitrite
2. (ﬁ(ﬂ-%h295]) mn701)71§ v&alé’ll 28 D:mMRIrbPRise h%ﬁﬁﬂﬁ%’ zﬁqtlﬁte?r{hl temperature

| or o- di hydro-pyrrol - é benzam de
belpy 5a’Cs dlhe r¢wharﬁfsol@n@h wap tirsed | mumrl@eb ath e @etn(tdaeéoregimpwwe

adcﬁ{on (]_fm%latlonl (jf[t)ﬁ/lF Igif %‘rﬁor%e) 1485 a}g%ergnﬁga%( é&&) ﬁl;ﬂé %8937% (20

eso uti1on~"was

ml 3 nBntRinGipone wenfeddturk e 5°CT e F&ARhNtBOsp¥hXibhl s WaSed at 0 °C
concentrated in vacuo and the solid was triturated

fori hoyravlbeiselittves fikepeall wagied evitirold wates(Monpotdrid wnder
nigftal SRR L P SRR g PR AT (T4 0. 00

%) 6vas 2ised withdut (fRdther purifidatid@. m/z(ES3-)(WHH ) 20%. HRLC 1= 0.40 min.
rnmedi gt e 21: hyl .
I“tQZIEﬁ‘ihBFeou% E‘}%'I‘%J&e?l\f{[?"‘i"'iﬂmor%' Ansispanylhenzeats E]Y%{‘Ei’r‘ih]d’lr‘de
met M&yﬁclﬁaﬂl&m in mﬁdpi@qﬁaﬁﬁt&as(ahdé@p&noéwge Rlethah® (150 mL)
nmL) and DI PEA (6 nl) was added pal | adi um
at (h?fetTalnb eesalﬂ111g$og4tlo@ VGO smmdl M, 0 @ fordOtrmlnutth belostbhiaddition of 2-

0. 2. mol ) and 0 3 ) d the .
chipRiEfinio-Searey eSS LB ERT L B gl The resuliing
reab@n Wi WhitdHdas 50 Phanti@astd anh¥ihpéfuefor dARGRNTh@ & dent was

in vacuo and the residue was partitioned between Et20

evapeoied in vapwp taaaeld smdﬁ_n)etbﬂc? @M@O&QHWOCS brérg@nyd@gnzoate
hycwgglhgrq%l Vwéltl eﬂ)bl {%t el%cll? ouQ ﬁlrpft‘P " putjifli
concen vacuo en e CI‘U UC vvas

n/p@EIIH) @d+hy+ €|2l19ﬂHPDGFtRPhL/O@ﬁm$I lica gel eI uting with
DCM i sohexane - 1009 to give the title conpound as
Intgrmeglipte @8451eglyylt2h%hloma§ flwoserSc(d Hapyragok kxDhenaoate
r ea -
HTBish BETRENERD €550 Qe -d Sty Wi et 2
chlojfo 4atiinbyol-5 Eydziakmyﬂ»eﬁz(xa;edlymlpnmhlorﬁeemyﬂ-gbéﬁé oahel) in ethanol (80

I d 21,
Corihig ”EG'@%%?@B%? Jﬂheﬁﬁwtﬂa‘}& %ﬂ’@“t"@ v S&zreé i if‘)(r%alﬁﬂ‘rg The
sol@&ﬁ v kdhd R MR8 BRI Bludd Brddull FhotARE proﬂﬁ@t was purified by

reaction m xture was concentrated in vacuo and
flaghi sleal cheematnghaplly, CROiomgradi¢red 0 4e ﬂ@ﬁl%lEe@A\mm sokian¢. Are

i.n H20) and extracted w
fragtisyms Wﬁﬁf‘deV&‘Pa%#id 0 Sﬁ%?é%“’v@ré}f"ggg%&g% ﬁ’i"Pé‘E‘ [ ‘ﬁoﬁo's'géﬂd’y{ gol-1-
yl)Bin¥Batk (@037 £ 163 cOMR AU teadslidMmehll A-Ohldb-SubhAas- (m?_yrazol 1-

used crude In the next reaction. 20 Internedi ate

yl)'zen@mte K52& it pentvhitc sphd tthe-ghfoge4-fluoro-5-(iid- mrazoi 1-

yl)l?ei(l)ll a%lll 0('%“03 gZQ%%P% %éﬁ%' PREA! i @“&‘Xﬁ) @&Eﬁf 2§%1—?ch (R =

24m@ﬁnadded i sopropyl chloroformate (1.0Min tol uene,
2.4 ., 2.4 mol) and DI PEA (0.76 nL, 4.35 mml) and
the solution was stirred overni ght under nitrogen.
Ammonia (0.5Min dioxane, 40 nL, 20 mol) was added
and the reaction 25 mxture was stirred for 30 minutes
then concentrated in vacuo. The residue was
partltloned betmeen DCM (20 n1) and FQO (20 nL) and

o s o o o
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15(1H, m), 7.44 (1H, s), 7.76 (1H, s), 9.65 (1H, s).

I nternmedi ate 26: 2-C hl oro-5-et hoxybenzam de To
w@2@etsson of 2- chl or o- 5- hydr oxybenzami de PCT/GB2008/050920

(Internmediate 25, 0.53 g, 3.06 nmmol) in DVMF (10 i)

was added potassium carbonatgy(1.06 g, 7.65 mmol) and

ethyl bromde (0.57 nL, 7.65 mmol) and the suspension

was heated at 50 C for 24 hours. The 20 reaction

te VaCKQandt i

'H hékr‘{!é@)l gﬁ&?ﬁ%@ﬁ@%gnﬁe@%%ﬁ %‘ga hH%l '?5‘%2(:? m), 7.85
7. 8§Q1H,elh1;ut7i 90 1\, 8&@#&29 (SZ}h,eﬁ)ane (O - 100% to give

the title c ound ite solid (0.47 779 : 1H
Intgfpedjptesh2d: %Whl‘{'}’ EH-Ryyrazed; 19%')1’“’@38‘8‘1% 2H, ,

7 3% Soll]l%%lé)flg)g (r?e’fl abtyel Iﬂohk]ro 512ﬂ1§<;r5| 5-8H-pyraZSl- HhbenSdate @19 g, 8.60
mnmmmmn' ayie(Pe m/wsoiqnbeh(zl@mnde fe@Tonw|)s/0Ve®HAA ofl) was stirred

at %) Ogg%qﬁgﬁo;rsihﬁﬂr OX b(%gvzv?ﬁgod Ionta‘g)é@ g%]?ﬁgggtﬁ%rﬁng'tgesregdltmg
solfcla&fzz?s%ﬂ@ér&l &1@ aB® dfed & yheld MOaHIdroa fluénsCI-PRERYMbolDI- 9Ub§ﬁam1de

0 nmol and the suspensi on was heat ed

(1,80 G0y spawhisana . Mhe (Bl (MoRHIQe wa8: FRGIGHR — 137 min
hl CAGEHL { e

leal\éﬁg%ﬁ ?N/ﬁﬁb BJ ?ogr ap g@gln snll P%g (tglggr S)e?'ﬁ? ?ﬁ% d), 7.84

(1}Wd9h7£801&/d1)sp9meqane) (8025(131;)1)00% to give the title
onmpound as a white solid (0.45 g, 61%: 1H NVR M 63

Integppdlase 130 :gethyl 2-gjdoyopdsmethoxyS mtrobcznggte( n,

%5 PSotinf AGnball (Mt if Rgso%g%smi,lfammom; aldddh o a solution

of 269! DLHIBEB PR A3 XD ARRO(S1USg, | 21t emmed) iatnectZBrol (150 mL) at

Car banoy1- 4-chl or o henyl met hanesul f opat e
aml%\@flﬁ&ﬂﬂ@% Lfrer{v}e r&fml § pAutas. wap Smr_reﬁ gt @Q&ﬁ%tn)npmgﬂe for 2

mlgﬁé’s%r %Wi’bl?ﬁ‘mte Q a)trédlﬁgt‘é’ f(ﬁ‘ﬁ‘i‘e@ eflfe%eZcQwHtmmt’la?e %%s Hﬂmba Wlth

| 'or o- 5- hydr oxybenzam de (I nternedi ate 25,
Et26p, (480 ) narol Washnd B tddlyrizifh ara@r {18 mhqulrﬁehmattedvbene (100

tirred f. t der. 5 .ni.t . Th tion .
s D P EiE o Ensuibr F witiphe et R0 ired PRapgELfLyieta

prorauasﬂ frh@fﬂtﬁye W @r%bﬁ&rdas iﬁel@ﬂnﬁﬂe{ ?&@u&eth@él@ b BStcHéstWere
MeOH/ to give the title conpound as a

idepnrgad éy g@q sd) \(Jq_re39111@11166@0/@1re1d1mqeﬂkmh2-@hlo@4(r@.tho;gz)-5 -nitrabgnzoate
s. 33 g ]] }%éfzﬂ dliggl? %671 so(h]dHI\/Iaggrtal used cr&ci]e'_fh tﬁ'e) ﬁexz St%S (1H,

Intanﬁbdhafeotﬁ mmﬁtﬂ-amnﬂr-wchmﬂzaﬁbdmybenzoate
02- Chl or o-5-f| uor obenzam de (1.0 g, 5.76 mmol) and

m)r pH6IT edoride @123wL, Ja. Bl Waw;déd H1 & SEPsiPn of mapyl 2-

0 |
chlpk-Filn BISAiRnEEAG B3 2] 1 ST I REEE Ty Ay St ambien
tengrchtetundatretogdnt fh&t@lieing Suspedbomivps stirhel aI@fr‘GCrfed% minutes.
ol%%gni C p(gas s were drie filtere and ncent.r at ed
Yo dh 2 VRO sdpireduiEe Bisrtingg dde pgpction was
eva%hfa%fﬁz‘h%&ﬁpmﬁ R re%iciu'e %s gl@sol%'e&’ i \E}Qtei"(S"Omel) then cautiously
OAc/ i sohexane (0O - . The crude solid was
tredqted with attedalC Ohsdntden mml g1pH@ Th@resultlhe sepapoemdanskizcted with

DCMIK_# < 1258 lnﬂgjgélge é%@g 1a(yﬁlis_s'0@/eﬁ: (%ﬁ%%%§vﬁﬁ¥r1£% (]((%HHE) then

dri&d ¢ (M%S@'ﬁ fifdred 8nd e\Mporafel.- to 'cfﬂd@ Bt 3Qide product was purified
or o- 5- (4- et hy | per azi n-1-yl)benzam de To a

by §l@$hﬁli1@rphmm@oempby wgLop| gﬁ%ﬁd@fﬁ@ﬁi@t AP deEOR A igpheamegPure
bonat
TR0 B0 P MRSy AR SRl s gag ot

meltbRybeiabite éN68 &Y. 5 UsReaASkNew walkd. ivat BSI+9{(MEBD+C IIGH HPLC tR
90 m nutes, then at 150 C for 48 hours under nitrogen.
The reaction m xture was cool ed and poured into water
(500 nmL), then extracted with EtOAc (4 x 400 nL). The
combi ned organi c phases were dried, filtered and
concentrated in vacuo, and then the residue was
trlturated mnth EtOAc and flltered to ZSglve the t|tIe

o o -, o ~ N o AN A 1. i
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5 nm) was added NBS (3.9 g, 21.8 mmol ) and AIBN (0.18

g, 1.09 mmol) and the reaction m xture was heated at
W@0000471568 5 hours. The reaction m xture was coRCEGBa00E/050920

concentrated in vacuo, then the residue was purified

by chromat ography on silica ggl eluting with

Et OAc/ i sohexane (0 - 100% to give the title conpound

as a white solid (2.3 g, 42%: 1H NVR 64.71 (2H, s),

431% 6—[7]|\Int e§ 3§4eﬂz3g§9sé HbY 5877 3u89, § 85438)s), B8 (2, s),

689(Eﬁgﬂnﬁé5hM152 chl or o- N—(6 (et hyl sul f onyObenzot hi azo

| - 2- rba )benzan1 e nt er nedi ate 33 was
I“tﬁF‘EF)‘QP %3y gzéﬂk!?%ﬂ Imghexpaephelinghanzoats  ysing

Conﬁ?s'@ 'bﬁinlld’eﬂ%){f‘éth@\qp‘?6 mL, 2.09 mmol), metheyl 5-amino-2-chloro-4-

am no- 6- (met’hyl sul f onyl )’ benzot hi azol
nwﬁwbﬂmmumneﬁylhﬁg,hﬁ}mmubbmzhnmd@uﬁimm@mm&dﬁa?eu£2ﬂ7mmnd)

We%%s\é/le grlblék/leﬁr %{) Iglﬁgélgqy %lq%gedgat%%l neli oevlvalw% tu‘t‘?eo lT‘he réac"uon was
headed -1B0O0UBE DAYY) iR tHeHhRFARRB2&M dH@nd cooled TPR A, Pid feh@bn was

sol ution of 2-chloro-5-hydroxybenzan de (Internedi ate
scajrg, upoanggelgeateg ing twirs fjrther uFig n(l@bylrﬁymm@sZ -plel geng4-

met xgb]e tQ gf) y; i ? gnm b%c}l t%{ee rtearl"ég}%{lg wefe co%bnrlncode ftop er(])ﬁ(up The

rea@tZ@ﬂﬂnﬁ@ﬂerb&hlﬁ)rét@d Bldignes3 aﬁ& ré%@ssfm?eh In BIGA¢ (180 mL), and
sol ution was stirred overni The reaction nixture

wailied S@W@'ﬁlﬂy wttBavaies (Yheo 28 élatt“ﬁ&fil et (p@BILduBhprganic layer
wagﬁg | S > X(%‘ﬁ ER?@H EMq gga@g[)rag&l ! a!ffo?é’flﬁrglﬁ% F(idgf:ﬂc cﬁ;‘ge gf&ltrc]lg product
Waapuraﬁeﬂ”b}t @ashoilicd chﬂmﬁﬁogapltw%tmoﬂ kiradidRt 6.3. t80%( M, anln)wma in

Me@-ﬂl II(,}%M usqfr%cf%llis §V)]é¥|e e;vaggrateill_tp d 1E|ss|\y%)a§f8)51 methyl Z cﬁloro 4-

meﬁl%kgts Hﬂbﬁﬁ&eﬁ%me (2,06 2 60%) ag a yellow solid. m/z (EST4) (MH)+ =
ethoxy 2-chl of nmet hyl sul f onyl ) benzot

286]&&2161 t& l)QédanbaH@WRliéﬂQ Mﬁ\/ﬂéﬁ IGH2Els nee dli0at- 8. (F5 4Was), 3.86 -

39@6 redggﬁ¢ﬁggglgqgﬁgh 5rocedure of Exanpl e 46, using

Int@nﬁ@dlﬁ&' B3(:RENB G Yl rh &RY¥Ly-BahePHdIASH 2 aBlidle
5- (2- bronoet hoxy) - 2-chl orobenzam de (I nternmedi ate 34)

to éu splutione! mothyd 2caibgiounaichioxySpadphglanabgozastst (17 g, 6.89

nm%g z%%g&g ?é<%e¥%%ﬁ5fﬁgpyrazg7ezgnﬁﬁénzoaqé%nm(ﬂwé“ﬁ?

solati@0l(Ls0 ﬁﬂl 6f89 ﬁliﬁhdilly wag st Dat oS Chivd 4&hbml WEHD%EWaS removed
(2. 26(8 in MeOH (120 niL
in %?@@@ Al %é{dawfed«xwkveéulwwm Btig Mg HizéormL 21%8 gpl) and
am[ﬁ Rl (2@@%}\)@?01&%119 t(i H'mles 8 %ﬁﬁﬁ? afth e@%ed%éfﬁ o Zof® Hgﬁter 4
reaction m xture was’ concent ate vacuo an
da}tshTéher mcwblﬁxzumomalrtb fhimbdbnbyengleraumtang ltlwphyultmg salidiveas filtered

uting with EtO |so a 0 -
ot Slef&ﬁs!gwa ANOOH B ST G- e B s oiphamiae
(0. N%Gla Bf a§ §'§!ﬂhlt§)sohc3 "I%% fﬂg’ﬂe wsa)s acﬁ1f?b%l b :Uﬁ‘H3tv)1th iMe}@Cl' and the
resnifing Nﬂl(ﬂ@as ﬁ]temeé pffedda@ceyﬁe?lhsed from MeOH to yleld 2 chloro 4-methoxy-

S-1RspRy FroBe Rt i (1A grasm S ek B SO0 hensoat e
m/4 (F81€} m@le €236, HPLB RS 1.34 ﬂﬂn rlfmqu?lgo addar,880MS0-d6) 5

ammoni a é m.) and MeOH (60 nL) and sol uti on was
2.98(#rtecB - T ot4HY théhod 3HTHe 7+ Bad @)a T2ty &, Wa85 (1H, s)
concentrated in vacuo and the residue was purified by
chromat ography on silica gel eluting with
Et OAc/ i sohexane (0 - 100% to give the title conmpound
as a white solid (0.62 g, 7699 : 1H NWR 62.37 (3H, s),
6.29 (1H, t), 157.56 - 7.63 (4H, m, 7.66 (1H, s),
7.97 (1H, s); Ms 236. Internediate 38: Methyl
2-chl oro-5- (3-net hyl - 1H pyrazol - 1- yCbenzoat e
I nternmediate 38 was prepared by the general procedure
of Internedlate 36 u3|ng connerC|aIIy avallable

L, o = N o . -

—
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1H NWVR 62.26 (3H, s), 6.35 (1H, d), 7.53 - 7.57 (1H,

nm, 7.66 (1H, s), 7.81 - 7.86 (2H, m, 7.94 (1H, s),
w@2004/047558 d); MS 236. Internediate 40: PCT/GB2008/050920

2-Chl oro-5-pyrrol -1-yl -benzam de 30To a suspensi on of

2-chl oro-5-pyrrol -1-yl benzoiggacid (6.5 g, 29.3 mol)

in THF (100 nL) was added i sopropyl chlorofornate

(1.0Min toluene, 29.3 nm., 29.3 mmvol) and DI PEA (10.7

tneFme O LR S R BRIl 3Bl S RE o

148T6 @.shived soldii@xafives-b2Ha 3n1h.ydrdz%zmﬁi)ﬂle)-l-\m$)oﬁﬁlde({5 a0g, 28.9
X stirr d f or rst

%ﬂe@iﬁ %ﬁiy lspwotpglégﬂénméa(%ﬁé‘ Pes 1%61 CP aﬁmglethane (115mL)
at @@%QQ&Qd'ﬂEtl’f«%@s&l%g 1 EH-}%H@GE? MJ(@@HMI "Ifh'elntl&ﬁﬁgstlrred at

d washed wt and | sohexane to give
ambieet teipkatugoe lﬁqzrd@rid)uass emmmttdsznwlcucdto(ﬁreildge whadwastalten up in

eth?ﬁ%e%%ea 2% rnﬁ.g,e | etd gﬁthnge)l(ttgﬁ_&%a CIE | %Sltefpﬁlﬁ%cml? a@é%g ) p?L)
solﬁﬁon Briﬁé (f(OJiHL% %l)rled (M380(, 3 bhd @\)apbﬁte%@g vadift BrarBdi@d Rhich was

1H i m dazol - 1-yl ) benzam de

chr@ﬁh@ﬂ%fe(ﬂh)ad be éﬂhd@w(ua 599, oyl Lk 1ﬁHMh)3XM@SaS @ﬁﬁﬁﬂtotg@ve tert-butyl

2-chl or o- 5- boronobenzam de (0.20 g 00 nmol ) and

3-(mathydspbbeylpgazagiding: lzgarhwmlé}te |(¢12$vgo$¢ %@ nl) and the

'H ?‘@ggt(ltgn% 3&108 }(\@S( rb\?\@ﬁ%s den ’rgtlf@El éll%vacu anlgﬂ;‘?ﬁ%s'z (dt, TH).

Inteaaediue matem;frbmtylad(3bgarbhmoym-@groapmemﬁymzbmmaegeI
eluting with MeOH DCM (0 - 109 to give the title
carb9xpatind as a col ourless solid (86 ng, 39%: 1H NWR

67. rol | _
gfé a(sg\{:r'ed tsélutu?n @182 121 §g§r&'dv7(ylg98nfz? 1d%§t2)€)?x '28 l%g W?I%(I)-}? And tert
butgb} (ﬁcfh?ls@tfbﬂyl@y)a%d@@i’l -cdtbdntlae (R0 gt B. Uimol) in acetonitrile

- Brono- 5- (1K pyrral - 1- enzoi c_aci. .
GO i Aok B KGRV G el P8BS Yo 334 wappddelsesinragbonate
(11t 'Pg 63555; fnh{&)i THE bk tuRNwES hearcdt 190°4n PRORRBENARI fBr 8Gbtk, cooled
(5 .1 mmol) in AcOH (20 nL) and the reaction

to ermbamtrtemmgtuhﬁemdeﬂemrel prpordtest in3@cyg oL I@Slduel'WéllCh was taken up

in éigtgly tg?r é[i'%g(n\}\g V\ﬁ gl'?{)mtqéh dwg@ﬁﬁ%&@?}taﬂg elggr))(}?g & % VHI?CHO toa
resfdub i @Cw 206 g Braphdd &dsiBel with BeR1 &d&té hd d1nat eth&\ﬁiﬁn basic
concentrated in vacuo to give the title conpound as an

alugfiga with edykefetaie auclpmt do giggdgrt-bat 3wirsanbswgylct-galeraphenoxy)-
66.28 (2H, t), 7.43 (2H t
azeﬁz‘hgﬁinl-e&?]?w&wggr%%’@?. "(1H, d§, 7. 8)7 (1H, d§, 13.237

Intedinkdiade; 1QBBZ%Yorolméﬁb@dl-mbﬂmﬁﬁbenzmc acid
2- Br.ono- 5- enza eTo(?squtlo

2 BToRgiined syt prodtny IGengar b be: -8 mvall fstiar @0 mL)
wafl gddeﬂ ?Qer _}ogﬁe %5 18 %rrgrgb ?a%ﬂuﬂ?]g hEni40Q H@Iat)ed 50 gﬁ(gtreated with

I SOpPropy orof ormat e
2- c(lth)-IS FBtm(DdthéHEIhOjiﬁb@Zﬂlﬁﬁh}m (9.0 b )00 amdol) hhemthetaiddition was

corfe a0 ast L oG Do RN colFLRGr B R peraure

anCQRMEANLF 84 BSLrk. MThéakbiire WAS RIS ral%dg&lcéme ld@@lmoto H 1 with 2M
filtered to give the title conpound as an off- tp

hy@o«thl@lru( acid; oaxgactgd? wthtetiat aorigic (2 ad 08 midethic womheled @ﬂt‘/l acetate

H
extrf'tc S?lﬁi W#F brl,?e 166%&!;;%%4; aﬂfl %\)fp?rﬂ_?ﬁ (Vacq\()éo gdrgmduewﬁhlch was
cwgﬁﬂﬁé@ﬁzwﬁﬁ-ﬁééﬁ%Q@§1V@@0&ﬁ&01549thbﬂ§? ﬂrrﬂaﬂd)@ﬂaénﬁﬂc acid (0.893 g,

I he
77 §<n>( A ﬁlﬁ%ﬁ@pmﬁqiﬁm bk LI hPe6! 38 AdabAHR TS @ TINE3S (5.
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N To 2-am no- 6- (et hyl sul f onyl ) benzot hi azole (3.0
g, 13.14 mmol) and pyridine (1.30 nL, 15.77 mmol) in
woOaNOBEBs8L) at 0 C was added 4-fl uorophenyl PCT/GB2008/050920
chloroformate (2.10 ni, 5 15.77 nmol ) dropw se over 2
m nutes under nitrogen. The rgaction mxture was
warnmed to anbi ent tenperature and stirred for 2 hours,
then filtered and washed with H20 (100 ni), Et20 (200
[ exane (100 nL) to give the title conmpound
ngldsradaﬁj"viﬁ|(4 §P@'ol id (4.13 g, 86% that was used crude in
Intbhﬁedlatetlétﬂeaédhilm-S éﬂﬂok&/ﬂ lﬁsthﬁﬁyliéﬂzlanﬁde 7 28 - 7.34
7.38 7.41 n? 7.93 rr%
s eEO @fbrreéfoluti%l@@ ehlpro 3F; howg"swhOiﬁdvepmléawéé st 157
mnfby) mQhélﬁorgfﬂeﬁ{aQQE 2'\52@ YERENZDH RhRFRE ;? 6@H1Ln q 8 8 mmol) and
To a stirred tion am nobenzot hi a
dry(digetytformbaimi@e (hrhwip) andthve@hiuge Sorad At amnamwrature for 4

t bonat 1.38 82. 30 I :
oS RGBS N BEBREhE 6 Ts HES I8y BENNE TR e
dlch%hétﬁﬁhe'(?’}@%@ NS dasRie@bni@ 91 £l fnﬁ! 734 %}H&? HNGI’T. When the

ni trogen he reaction m xture was cooled, filtered
addavien whecasoplpigdathe migiarredasidlopied o MR aznbuelltoemntr)iture and
stn% edg fr(])r :1(!)1 f‘\nnfull‘[leﬁt LI?;;% ?B\A%%ltage;aﬂsﬁﬁm & tf?t??]ed of] £ty Wg)%(‘%eﬁiv(fllgh afaer and dried

to gﬂa@zxchtdr@sc&m@mﬂleaﬁ)xgbwzaﬁlmeq@lyscg 94%)9)H NMR (E)MSOd6) 5
Ieac

ext 97
1 3((2?°-H) &)8 (823I§B 4(%& 2H} 7% (71221(12|—"{ 4 GS) 1H)/a@3.7 63 ?S éH)( 2H,
2 7, Mg 259. Internediate
Intg%m %‘ %514( :_éd? gli)crhcl)gpry?lguft ?%)enzot hi azol - 2- am ne 20To
a sNitric adidg@l66tmlore2df mmol) was added dropwise to 2,4-dichlorobenzoic acid

6- (3-chl | sul f 1 1N .
(104 én%%@f 8 urslcl{@n@?%o %lggnz og%@ﬁﬁ) reﬁlﬁﬂﬁe:mqftglseowmmed at
rooffRRnfdBRcte TEPR AN{Reesb The rdB8o8 Ml WMuYJEﬁnfoeiﬁ‘g WalR and left

m xture was stirred for 1 hour, then washed wt
to mbﬁmd@ mmdie&mfmwamhshﬁt plreteltett@%swbwctdd)b)y ﬁLI)atladehe material

sat.u ueous sodi u r bona .20 ) )
Waﬁ%lec[ l-flﬁ e 8?, gm %Veaﬁ)ag%ll ngdzruqt;ee% % g}CEILO gﬁrg\grolg)enzmc ac1d
(16508, qgﬂt%ﬁiseaﬁcrbﬁn\é@l@dl OT@R ﬂla?e'ifah R4s hi’e@ ih @&kt RGces wilhout any
was triturated with i sohexane to g{ve the title

ﬁlr&]@ﬁﬁ@mtlagﬁéﬁ(liﬁ afdeisol 33 BPLS B%&/gnng hat was used
B e R

7. 6E1azoﬂleﬂ@ltﬁﬂddthyﬁ@ﬂ,an8 (20 i 2der)$3 1.8 a2 %3 (Gldmoth)wasMdded

291. . WD_2009/ 047558PCT/ GB2008/ 050920 150 I nt er nedi at e
poripnwise (@2 AgHeHPiopynEIAberNCrdth 16 he.dPet mpmodhingacthanol (30 mL) /

tohge‘ﬁg%‘)@{ﬁLgr g%}lglgl;ﬁgh?%g%? 5»6 Zpoetrlﬁld §£ é ménutes under nitrogen. The

res(lting solugon atestifed 8 .athbignt E@ﬂ}ﬁ:ﬁatm’afdbl) 20 miraget Anetld ddddwas added

was ad SOdI um i odi 3 n., 206.3 mml) and.
to tgLéearcE%i‘bPlFt i LGTYERLRNES WARP %@80 QFhesfSaC@"flaYasfF}“ﬁ% E:traéndblem
tempeEatti@aGt 4 RRther 50 XEMA&K WBSc PO inflliLTRE ré}sﬁﬁil ng sol solid was
concentrated in vacuo and the residue was dilute th
recD@MIMSZGGTOMLEt%dISDhWHMhe@ mgthinl BAﬁtderhlqu{iemtmberan@te (4.00 g,

P Baioumh Eamednbn Brkr 3497 UG 06 Pafut RARMI R0 5 M.
DM@@%‘} i3ndD) @01,k swe 117 &) Bal(ed, ) th i sohexane to give

the title corrpound as an orange solid (7.1 g, 90%
Intpﬁaedlml%ewtbyhﬁd@niw 1. Addighdaxoheageate on: 101H NMR

HQ/fl n%{y%lj 4- éhlo?’oﬁ’Z {f%ofpﬁ(gazts (13(%??% él((%ﬂgmb)}? a(rél_qf'aﬁm)um (163/ on

carBoriMS(Q Dithg, @)26 ivinoB8A mdtiner (B9dhB) werd8tirrdd Gnder an atmosphere of
hl or o- N- R6- ( 3-i odopr opyl sul f onyGbenzot hi azol -2-yl ] carb
amoyl] - 5-pyrrol-1-yl-benzam de To a suspensi on of
2-chl oro-5-pyrrol -1-yl -benzam de (Internedi ate 40,
0.58 g, 2.62 15 nmol) in THF (15 nL) was added oxal yl
chloride (248 pL, 2.88 nmol) and the sol ution was
heat ed at 120 C |n a n1cromave for 5 mnutes. The

. o o
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151 extracted with DCM (50 nL) and the conbi ned
organi c phases were dried, then concentrated in vacuo

W@ eenksss esi due was purified by chromat ogr aphpCDGB2008/050920
silica gel eluting with EtOAc/isohexane (0 - 80% to
give the title conpound as amgoff-white solid (1.1 g,
499% : 51H NMR M 38 (9H, s), 1.77 (1H, s), 2.14 (1H,
s), 3.12- 3.17 (1H, m, 3.35 -3.41 (1H m, 3.48 -

LN NS SN AT NN i TR

thrdn%ht eeBtetey]ld the solvent was evaporated to yield crude product. The crude product
(2-a ot hj azol - 6-yl )sul fonyl pyrrolidine-1-

Wa%a%%%@x—ﬁ@ﬁﬁ feg chirrgesradly, Gliih SHidL! ¢ t%‘?%E“%AC in

1s0§ex%ge Yo 99&%@%& ree eﬁ)oﬁtéﬂl t))%l%rfe@snﬂél a@%?di ﬁle{ Qeclmmo 2,4-

- car boxyl ate nedi at e 49 mmol ) i n
dlcmtamuemwm@samag 9é1d/d)ea$ anZEBAsolid, B @?,Sﬂ) (M9Nhﬁiﬂw)H)+Th eol;

Hel BB oo R aNRE BB LA (ot 724

(1Va$, ﬁ@@@; s)lhe organi c phase was separated and dri ed,
t’hen concentrat ed in vacuo and the residue was

Intpunedlamjliiynmmdr%é diphlgyiey5-bydwsizinydhengeatee| uting with

Et 0Ac/ 2 Qo9 .0
s 20RSITBRSOh CLaEd 00 ke Qs Git el 327 (BRED in
hy(fr))chl&ld-eﬂmﬂ ZJH% ?5)0. mE) &901&2 ,0 10 waSadttd @kbllutidh of Sod¥®m nitrite

r%@ 47 (1H, d), 7.64 - 7.68 (1H,
2§ H(Oi)-ln Véé)ter (@5 Qsﬂe)ﬂqopmse nmlt(umn_gga‘yl) integgag temperature

bel%%ﬁ@é%@%%ggnﬁé{l ST S5 Py 1 Pis gf geomise
add-ltlmaoﬂmsqhhtaina)fZﬁID) éhlemdeutl 2 ®ng, 68 . 2trembl)butydrochloric acid, 37% (20
nﬂéSR) 3- ylsulfonlo %éﬁ?“dln 1carboxy|at (6.4
m%a]@l [y jenp;ﬁ:r F hegg EPBWS?%I%_VYH. ed at 0 °C
for%qg)%?s Zna %l'ﬂcp@%nﬁ]%rgﬂ aﬁo‘!x/@sh@d v&hﬁl‘ c%lld évéttep Mmfé)?aﬁ]d dried under

, potassium carbonat e
high od¢.Urhebrondshyethy ldh4{dichforg;5- H}mtrzlznmyibebn)zoan d5 140 g, EHakh wamused

.m xture was..heated a f.or our, rat'on
wilf e nggiine e o A A Y 20t B e 0
Hmmm YRR, DN SO-ad) 513 S3GNH( 3000 535 1AL c} ang (tﬁ%)(@@@(m 9),

The aqueous phase was separated and extracted

10W(QHDQZM (100 nL) and then the combi ned organic |ayers
iS5 R 3R S R § SRR P E 1 r e T the

nexIA slh@;&!htsﬂoﬁ@f ndthy3 3(-dikRibay- ﬂ&@brplﬁcﬂm’@BenzbeWet(hﬁ?&ﬁneHlate 146, 691

g am nobenzot hi azol gsul fonél pyrrolidine-1

mg, 28 pg’@g{lg pth@@mggrgd2§4§({mm| quaierg{ Gkt 28 tnypol) was treated with
amgn%gar I81>(<1§ Pg%bﬁ?{%e@er fre %10@,1’ %éggﬁ@g@g%ﬂ{%ﬁoﬂr&?n&erﬂlgm
at ddNer{t2&0parhiirandbe added w@l?aﬂo(étﬁn&agm ©2dld rrmle )maerthl. The

cruf RIinE VP SoCP b s SeTICEOY Deiungndan 10 © 100%
Et(%W@ Hﬁ@&%x@ﬂe @’qu ﬁé&%n@@ve%@ﬁé@teﬁ@g HHI%&BLB afbRiD @ta'ééh%ro -5-

% W v, m.), then the organic phase was wash
mommhnslmn@matdeﬁ&bmgo‘&n%o §/®chsarwlbtmhbanbzt(ES$bJ(Mt‘errh 275;

et Rerbh BN O fesa G BEhEaa W6 A5 A Biadey 300

(4rang), 596 (1HaO! 6.99 (LX) 7,85 (&, s3t7.95 @1, @yer ni ght. The
reaction mxture was 5 guenched by addition of aqueous
Intgryaediatenkidameshyl 2 -dichlorgss-(YH-pysool-hiy)) benzoatee
or gani r at
aquouts SOR T e PRE G A e R VB Su 8 IR R
dichloRs-&HydaizédbenzoAe (F040 4,198.0 @siotLia MeSHI80 hle)%d aient
chromat ography on silica gel eluting with
Et OAc/ i sohexane (10 - 100% to give the title conpound
as a white solid (0.65 g, 79%: 101H NVR M 36 (9H, d),
2.14 (2H, s), 3.22 (2H, m, 3.38 -3.67 (2H, n), 4.02
(1H, m, 7.47 (1H d), 7.64 - 7.68 (1H, m), 8.04 (2H
s) 8 23 (1H d) I\/S 382 Interrredi ate 53: tert-Butyl

o o L, o
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74.82 mmol) in MeCN (900 nL) was added EtOH (100 ni),

2- am nobenzot hi azol e-6- thiol (13.64 g, 74.82 mol),
WPi0ass$iseen car bonate (13.44 g, 97.26 nmol) andPGDGBX®B/050920

153 borohydride (7.91 nL, 224.5 mml) and the

suspensi on was heated at 80 {Gof or 16 hours under

nitrogen. The reaction m xture was cool ed,

concentrated in vacuo and the residue was partitioned

CoBEASELAIR L0, T 20 PR 628 B
solo¢rg anks evyloasedtomacld ctidegaodind Eemnmmﬁrbcatoe elab puﬁtﬁmﬂw flash
LR NI e M LT T

a%h?a%ed’ tojdrﬁfbsé %"éffdnl me%hﬁ§ 4(-&'&110?9 5- (ﬂ-H %razoﬂ- 1 %/g)b@%ate (2.67 g,
43 %)’@8 a(pfa}d yeﬂ))w 0?1 \8141613 Zhl'sta@)sed %n Wm(hllgl, mfZ) (ESW(MWEIBBU FH7H+;

HPRL B2 27 st DR R L0 Ve PPBN 180 G a2y 644 (11, m,

7. 5@:@9@4907(37@ aLie d), 7.84 - 7@4%11&01111??8 @191, sy.ert-butyl
4-( 2- am nobenzot hi azol yl t hi 0) pi peri di ne- 1car boxyl at
Intermaeginter Helg2 #t dicBBro-34(181-pyraggl- byDhemamide  DCM (900

m_ 82.7
) Atﬁﬁ’guusogl u?“ enlpP\?gS& sﬁlor r eé”%lé)ry raegl- m‘%“%%[e (:%ﬁ%t%é%z mmol)
in musmuizm ah/Wnin Feda (Suh P9 52 n{n2d1 9% whinonQONITA Ma@is) (20 mL,
added. The organi c_phase was 1l5separated, washed wth

14G50 rupel) was @I&E@oﬁ@n@eﬁw (st aaicdon Bt Bowy| Lheibeik afifie MeOH was
oy SO RAAEI i {1 EF BB DY G g b

50 tg. Thd ¢<mdhmed~agamo ngertwat edchshal wale boond 00}, Yriad MaSO,),
r eci tatef n standin vvhch s filtered to
ﬁltgr 5 ;%@PPW? Ocya%ﬁgu%iﬂ rclgé ' Y\I?ﬂ%)éle%ﬁ% el 30 g, 87
%) 219 Q%ﬁ&%oﬁ@rrﬁ/zl@@ﬂ) @\Wﬁ}’—k E r25t7 hﬁPD@H{— El%%ir%oﬁ—l I\}'N’[k'\c%@) 13
MHZZ ‘Z)I\/IﬁQHw) @)6 563 @87 (11H-J m)t )7 8011H8d) 7496((1H( DR, Oﬁ)(1H7s)A&2

1H d 8.01 (2 S 8.17 (1H,
Indhgintle 155 3 eniogg- Eipebiscegpgngye bt ) O 27

6- ( 311‘[(14'215@%'1")4'8 91'119 @SaanﬁIOl)'M &l@l}é&l 8#5 phasteReetod-gefytbenzoic

2-amne O 1l\/bt2%/ era2|ne (12.19 ni,

acid (0@ g, Zﬁ-&)] I}mwé)gma;glf@]@c aqgd at 0 °C. The resultmg mixture was
stl\%e?cln%% gcg(%% %éé{ﬂ{f%g%@ g‘&r?@gst g’gg %eac 1%%‘( Q eo as Solu{'leﬁl1 into ice water

anclafthe nadl o ﬂﬂmﬂﬁltéﬂ,aftélr&ﬁndlﬁthméc)pltalﬂe Wl&rﬂ:ccﬂ%aéd ke )fil@abn. The
the suspension was stirred for 20 hours. The reactjan
majgyrig wa%d%dsmfthq YasHBER o¥ieR oreitebhnredtiag crulepsedist aribeige solid,

[

Ica gel eluting wth (0 - % to give the
Wh{Cﬂ%S ar}ﬁl oﬁ %%m%nﬂ%ﬂ%ap Bﬁﬁ%qg&?ﬁgﬁlsgdqfro%l
ethamdllv;mt?ompbimgﬁ-abloﬁ) b-mcmlnyf lefi-hitrpBerebicgpcid @) 2 MG 5385) as a beige

nt e
ervgatne Lty o st AUOIE RIS R 75 min, EEMYR APAH-
CD@h)% y&ﬁ@_ﬁp%p’@tﬁ Adtk @rmqtpﬁny)l chloroformate (4.0 ni,
was added)u to 6-
Intmnhn}mm kﬁér mthleZ-ghlﬁvm é-pwthyll-ﬁi-amybl)m:lz@t hi azol - 2- am

e I nt 57 | PEA
7. e PR s Ty Selimeosrefudie 1488 Pabloiiisge
Mel(DH((SUOQnE\Pe& 0s1a drdedioet t& stofdF S miitgs. ReatérooNmiingt-8r e
was washed with H20 (100 nL) and the organic |ayer was

nitigpgr@ic goid (GeFlbg ldnumpwhosst addeédnd Hesalodion stiised #ted; ‘Guler 4.5

f chr 0 | el
oSG B RN B P SR SRS,
a brown oil (2.8 g, 20%: M 493. 10Interned|ate 59:

tert-Butyl 4-(2-(3-(2-chloro-5-(1H pyrazol - 1-
yl ) benzoyl ) ur ei do) benzot hi azol - 6-yl sul f onyl ) pi peri di ne
-l -carboxylate o 11(\o sN1 1 o
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To a suspensi on of
2-chl oro-5-(1H pyrazol -1-yl ) benzam de (I nternedi ate

WA 090476528 g, 41.15 mmol) in DCE (300 nli) was apiEGB2008/050920
oxalyl chloride (5.38 nL, 61.72 mml) and the 15
suspensi on was heated at 65 {gyf or 90 m nutes. D oxane
(300 nmL) was added and the reaction m xture was
concentrated in vacuo. A solution of tert- butyl 4-( 2-

e BAARETIS I TAPL L L et bt

tR:mL)cllwaﬁ added to the concentrated m xture (320 m.) at

' R B Mo TRUTR Ss I s ed Gl el T Fobled S 1H. 9.
Intgﬁii@&i‘zl ﬁ?dlﬂe'?g){]lr?ﬁhﬂﬂ)ez-\eﬁﬁ)rgw LiME&R 10Uz Padet 20 and

stirred overni he precipitate was filtered to
gi vRBaltddeinp.i k0 o olmgroenh €0.380 @ 591 imchol 1waOEldgd tGORghyt Brahloro-4-

meé“?i—f e egﬁc Lo qe (%P@g g ? érljrﬁr)l(ltas) ' "FléeCt IgrlﬁFu_ng_IIln%zlft}lre \ﬁasbsglrredft %Igblent
ten(plt’r‘étut@f@r 25 Ylgut(s th'detda)n na})tﬁog)lqefe]d'ﬂ hﬁﬁl)o(%eﬁ B reac?loﬁgmﬂi)ﬁﬂfb was

ﬁlterreg @hrough @1&( @}4 t p@olv@ﬁ@@n@qqd in dyzcuagtooig,eld cgidg mqtipy S-amino-2-

e i s Stsd Foa SekePelt Bdb5e) i

HPLnItRH’IEQI alire "AANMR (400.13 MHz, CDCl3) 8 2.15 (3H, s), 3.89 (3H, s), 7.11
or o- N—(6 (3-i odopr opyl sul f onyCbenzot hi azol - 2-yl ca
(1H @bﬁo&ﬁl@lH 5L (1H pyrazol - 1- yObenzani de Oxal yl chl ori de

Int&%ﬁﬁﬁgtre?ﬁ %&@%%ﬁr%—i@ %@Hzﬁ%egg ll(‘fnr%to Mredi at e

13, AQeofl/ sdytich dGodivmd ditritn (ITHt-g( 153 rﬂn)ol}deiﬂaEWasEz&tdbd dropwise

to Tap Rt S e SR B SHRYIPRIORE (ha te bbR e hydrochloric acid.
37@, (63nii9denroRyh st f@pﬁﬂabnbﬁﬁ&pmhml te%nﬁémﬁl% below $ °C The

I'nt ernmedi at e 3 0, was added and t
resslttusg ansﬁumwwmglrtﬁéalt @dCafDr 4@0m®wsn Aasqlmtmnmfaméﬂ)‘ cdﬂor‘ﬁde (7.27 g,

t
35 S E by B e A S et R e BBy it ffiperature
bel¥RGUT, IRE r@ddedntiQuatd suiic@di geC (S RirdlThe468d R8s filtered and

) in acetone 10 (391 nlL) and the suspension was

nmol
Waﬁ@étvéldl eald gBtec(Fmll andhdiigdson thidilien aealdioa cridetgtieylwaghloro-5-

B e o S R S o

m/i-Q-ZCS I@\QQ{JG,L)- mmb (S@HP(L&I ad- 0o7 asn.(* LDIQMKMOO'HBGI\/IHQQBMSD d6) o
225 was dri iltered and concentrated in vacuo to

|(3’/Ié &)h%% ﬁ}l{ es) 070}1%50(1}%1 shd- 3444 b 9 thae Gkas)-used crude

g A5 Mg R 2 B3

7. 81131 Htetminethox8propard (093 1(8H, 7.99 mnBol 1 @ag ddded 39 metybZ-chloro-

H .d); M 0. Int .. Et hyl .
> h&g‘wmﬁ# ﬁ%@ﬁ%}za oty @% 3?1)8) etggr}?éﬁﬂ/%? oprsEne
mix?RAH W0 vl iafgo é@ {550 @urs. Zhe :l‘mg Bd WY Rfodds QOOI and solvent
portionw se to 2-ani nobenzo[d]thiazol e-6-thiol (4.00
rengpve@ 2 Quawaolhe ¢md@néd(lc3®vamp)1rlﬁod) be flastosilicaChoematography, using
o RS lABo | LGRS EEH P nes
k

s o o, B o P A te's ~ Tpe Yol

oil ﬁ@é&@lidgfﬁe%@mtm@nm@rahq weakgni mi (Eéf)eéMtHQﬁo R0} .28 aHBLC tR=

2 2%%?111)/1%%%{0?& usteﬁat ?r ugi%tgejngéj Gﬁié ? (%ﬁé\gﬂéggf 0,743

(1HHR),G.62R 15, 3, BL.36HK), 1.7M3 ertiei]U-at.8062), 7. 87 (1H, s).
:2-(2-am nobenzo[ d] t hi azol - 6-yl t hi 0) - 2- met hyl pr opanoi c

aci d 25Sodi um hydroxide (60.4 nL, 120.7 mol) was
added to ethyl 2-(2-

anm nobenzo[ d] t hi azol - 6-yl t hi 0) - 2- met hyl propanoat e
(Internediate 61, 7.16 g, 24.1 mmol) in ethanol (50
m_) and THF (50 m.) at 25 C The resultl ng sol ut| on

N o~
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to afford
2-(2-am nobenzo[ d] t hi azol -6-ylthio)-N-isopropyl-2-neth

wQ k@pogasam de (0.655 g, 21.76 %9 as a yel | ow BOI/G#2008/050920
mz (ESI+) (MtH)+ = 310; HPLC tR = 1.44 mn.1H NWMR
(400.13 MHz, CDC13) 6 1.14 -1g}. 17 (6H, d), 1.48 (6H,
s), 4.02 - 4.07 (1H m, 5.45 (2H, s), 6.57 (1H d),
7.36 - 7.38 (1H, m, 7.44 (1H, d), 7.67 (1H, d)

I .3t
ntS MBI B IS et U pypazgl Ipbenzamide )
met NMgkipi Gpdhanidamethyl-5- (IBijme} et foghzoatd (fli0dey, dofphesl) was
. (2.12 nm, 4.23 mmuol) added
dlS%ﬂiWéﬁe%@p@Pflﬁ. uamthaéo (50RRlg)%- i v%)é)r dpg 1espltingisalptign gvas
stlrpé%ineﬁ‘ %ﬁi)?en( {&{éﬁFM'fQIt $h8ds. ﬁ@@ewlon%ajs%négﬁméte & theiEmperature
(2 at room tenperature under nitrogen.
was HEtﬂaBthg 525€ gind tthereagias msixiure @cs atlrrﬁt)foﬁr:affmrthel 2Ht§mrs The

read i 1 e el 0 35 o sd plibh (PSRBT gl Fiq isture

stirh atﬂtahfbﬁbn‘t\%r_ﬁéﬁtﬁrre@ﬁeﬁﬁl ROThe B{éihaﬁolf\%st Relovdd ﬁp\lvhrcﬁo and the
MeOH (20 was addegs lowmy (exotherm to the

resrd@adtlu@d Wﬁb@tt lacetatd. Whmb vwaswaéhe?dr wall water pad dusd ¢var MgSOa.
The gj({lven% re‘r/g’p%re{'{]ecp fé‘) | Ve a C¥e lggve au? o aﬁ h wag Hltur YE\% 1 b%tﬁ rbtg give 2-

chlf)foa?-lliglleﬁlhl_}gﬁc(a chmﬁnt 1oglmadalza/mlda Qo eb@:gl 832(1%9 asagl p@l@tyeﬁ)o\il Qolid.
Y% I n

Hé\l}\é%éf‘%& Mty W@s@ 2%(%Iif8éprfdl7 (lH S) 645 (lH t,J= 228HZ) 6.54
(i 5] SR LRI o 2REH Y B OREY, Py LR EPAES)
Intﬂnﬁé’dlam rﬁlbaremild]-tm&)H)Z-MetlﬁyxyLs-hitnr)beNzozﬁe propyl- 157

| n{‘r‘gt hylHFrg& gﬁg@&g 4118]8% n%l’ﬁrcg m%?é(ﬁ;aﬁlsm?ro eenlzogt\év(g 881 g,21.6
mnfol { agtlcﬁ'gh@&f?ﬁ{éz(de]rﬁlb'329)Jnn§)'l)ﬁlntblll'ta%)2 8iie (121 mL) was added

nmet hyl propyhi sopropyl ) car bamat e 9- Fl uor enyl net hyl
potessivon ofrbomae €. ?32@,26418gmn0)1)7281drth@ kOrréchmitire (htdtedra) 6GRaer 16 hours.

dded 5d

Th e L ROlSS RIS SRSy pilieh B el sytsmyet iy vacuo
to 4 RkRIZOWwhichamsnekdnl up i@rWIREH (30 18%extédRdREIth &hylhchmRI (2 x

and sodi um carbonate (6.70 nL, 3.35 Mol ) in THF (21
15Gmmi).), dreccombtiegd G(tf?ylﬂﬁt)taf&texggctewaﬂfwé wids LMtditrig agideolption, brine,

o580 188 Rl ey S0P T LSRR S

aluﬂﬁﬂiﬁmtﬁ 2th>yl Adterhy cludi€o Give atvitieyl |2&tyﬁ6r0m§thd>fy eahitedhRhzoate
filtered and evaporated to afford 10crude
(2. g)d'@c/@ The crude product was purified by fI ash
oR\t y I Ny n
S epEIL B 3 a3 ¢ AT SREU A Lo (R I A 45 1.
Intdrijediate 163 :aidthyld-418hko-2-ehloeo-4%thbyybehhy:dte

ot A9 ROF DRV RSO OB Cer Bt OB Soighenrgei 35 22206
j ﬁa UhéiBSiol @8 mM Znd t%§éﬂ3)dréfwca'§).é’r37“nﬂ%vas 5'5’&6911551%1@111 (0.804 g,

m n. 1H NVR (400. 13
0. 24 mnpl) bnd td rmurrpg stirBed28 afidignt ge)npena,tm unde arsz)tmoapl*@ee ef

hy rgg_i:n éa)s 'flbr% IS. '1319 Aﬁlxtﬁfﬁ“)aﬁ’f Yter-?gél%rotl%k}_ﬁ Igt% Wais%% W(l‘r}:ll_rpethanol

(255hL), the/BltaiblevahortabdAFIIRELAE Roskilie which was chromatographed on
(9H—f| uoren-9-y O’re;%%l 2-(2-(3-(2-

silighwith 38%netbyl a)tat:at@u ;| éXﬁZl@[aél]i‘kuﬁma@(ﬂl‘lleen??thI’ltﬁ -aump-2rehleyo-4-
1 0
et R O PR T B e HE 2 A 2y T 310

4.1Qq20H)yrexsl (s, i) 40087 1H(smpn.at 25 C. The result| ng
solution was stirred at 85 C for 90 m nutes. D oxane

(5 m) was added to the reaction m xture and the DCE
(5 nm) was renoved by distillation at atnospheric
pressure, collecting fractions that distilled at 90 C.
The reaction m xture was allowed to cool to 85 C
bef ore adding : (9H fl uoren-9-yl ) net hyl
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15 (Na2S™4) and evaporated to a brown solid. The crude

solid was triturated with EtOAc to give a solid which
woer®ogistect ed by filtration and dried under VBCUGBRG08/050920

give (S)-2-chloro-

5- (3- (di nmet hyl am no) pyrroli digs- 1-yl ) benzam de (2.75 g,

59.4 % as an off-white SO|I§ mz (ESI+) (MHH) + =

268; HPLC tR = 0.59 min. 1H NWR (400.13 MHz, DWMSO- d6)

1H,

I“tg "ég‘%gt 62 ?ﬂ?‘%ﬁ'gﬂ‘? Xg fzﬂy‘gz‘?’)y'(pfﬁz‘an%ad(zos 4? (1H,

m, T6 aSﬁs;(eﬁHon 0} potdssAfn 6 HrhinoR - chgoré-gl c{t]idxkyb@ﬁzoa?e BD9 g, 20.1

H, CH t t

gl S B R s S R ICRAITTGY By retoveied 4 s/ epepspdium
nitﬁ'ﬂeg? 66 g,24.0 Bﬁﬁ ??ﬂ WHf @'Otlpﬂ]ﬁ?] (f%%vl&BQOta%ﬁng afl TR thalMes

added to 2-chl of o-5-fl uorobe de (2.5 g, 14.40
tenmpeoityre b w 3R - [he)re@H adi sobithopl veasi siioy o yr arolce diathefof 40 88n before

arByssindieR ShasoBipy powaD oo o} e pltShrindydrochloric acid
379826 hil9MARaind HE @etﬁﬁe?atﬂfel BB s WL thé/\@hﬁfanampensmn was stirred
extracted into Et0OAc.” The organic |ayer was washed

at G Forvighoars. (The wolzbwed filterd By anéle@%thﬁp)ld welter €dp0gylrand dried
un%é??%cxi c. 'ii.l%e crﬁ&je Hlo?o 3 9‘{0x%as hy raza}]c ! e&gzgf:cr U?CF %4 06 g, 88 %) was

crude
usegdivithoat ﬁhm@ﬂpﬁr@@craapﬂ Mn/ze(Est)l (MlH}I):@?'QWHQP'LC Thke OC7(3|rtﬂ1Ifm
was opened and the cont rried_in

'H MR &H- DRV MW)ﬁdﬂh@H@%“ 1%%1{541% .Mg@ass) 7 53 (1H, s),
I 30 trated t b

10 e (3T oty noy pyr ol f i - 1o

Intyh)lbdiaﬂaalﬁwme(tﬂylmclgor(ﬁél-elhdaﬁy 5-hydrazisibenzabe Hydrechloride

388@2%&17@5 L%@r&é@z{ébéﬁd@@@@@ vasgdded ppvopyise ta msthgppl (150 mL)

at (pMB@)he @esjaltZ'%solL&loﬁjwe&s %Hrremit 0 % ﬂfﬁ 30%'uﬁllte§ ﬁgforer@ﬂe aach?lgn of 2-
chlor034-5310((§]_-|§| hmlia,zn@zlﬁeﬁzew@c@l&y(dﬁdﬂhlq@de (47 OQ@ (iE—I;mnj()l) The

resgltigR res o Mg wAiretL b it e al T Gnberifus B igugs. The

I L
IS et SRS B R AT

hycgam@ylhzqnzwmglhjydrq@blomd (LRQ 81 §9 o ethaghewdsousod Bvigoupfunther
0
]Dmrlrfliré%‘lItl "wer e sugdpengmé &F%ngﬁ)gg E%ZQ%)S §%9(5eal g rrb (2H, @),

7.141i119, 9, TTISE(HW@\)'EV 0], sjrhe I0g3HL §)on was heated to 120
C for hours in the mcrowave reactor and cooled to

Intmmedlﬂtae Yod zmmathyy] 2nehleyp-d-ethoxye3-(kinpymazokd oildinzeate ¢ e
Th f
T NRGENAR R AR BRBUD b8 hEY S BRI KRt q ety 2

chlbXoM- e%kﬁ-Sﬁh}@iﬁdzﬂtg&‘h]Sen\ﬂB&[te hgdmpldbatl@@ &(og,dBynea®]tio MeOH (60
ffor
stfmbeEge ﬁer@mrﬁﬁm M4FR%TB) Piopsr dnmsotuan wam e gt 70 °C for
3 h()QI‘S%l%SQ)h'f_Ie%EVégs é‘)ap%?’at&l %%Jlél@\éhﬁl'e ﬁrocﬂi{ctz T@lg\%fu*a)e pQ(M'h'EQ Was
purdidi1ty) fleh 51166 chrmﬁ@r@ﬂ}y ehnppn Wl@SD(QM—lPu@) f;raczloﬁs’lfwere evaporated

to %r%ﬁassgﬂ all_{’f%r[%%et%%l%lclg?ro %e%&xy 56(}5[7py(r?ﬁql (1 n;;sbeg;% é 60 g 68 %)
as a?yaﬁ)w( ddtid. ¥z (ES+33M+H )8 1; HPLEr iRech a0 ﬁmY ZH NMR (400.13 MHz,

-chl or o-5- 4 d|rrethlamn2}f) eridin- }/ ) benzani de
Dhﬁg@ﬁ@p&l37(3 , 1), 3.84 (3H,s), 4.28 ( ,6.52 - 653(}{n0 7.42 (1H, s),

plperldln 1-yl ) benzoate
77(2I ‘rﬂ?tweé‘?(:rgl g%t %gf}??fg’?i@mﬂ;%é4 mol ) was treated with
ammoni a (60 nL, 1080 nnnl) in MeOH (40 nmL). The
resulting solution was stirred at roomtenperature for
16 hours. The crude product was 20 purified by ion
exchange chromat ography, using an SCX colum. The
desi red product was eluted fromthe col umm using MeOH
and pure fractions were evaporated to dryness to
afford

o = /7 A 7/ 1" L L. N == gm A I O L e
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io and sealed into a mcrowave tube. The reaction was

heated to 120 C for 2 hours in the m crowave reactor
war@oesbed to RT. The reaction m xture was fiPEBGBA08/050920

t hrough celite before concentrating in vacuo. The

crude product was purified bysflash silica

chromat ography, elution gradient O to 5% NH3/ MeOH i n

DCM  The product was isolated but still contained |ess
ryt ) If.ed by
oAl T2 o oL ST RRD B LIBDeRRE T,

TherbemtroewfmeﬁqmetchWas 4eéth®;qd51(tﬁmytm1 d:qdl)lbﬁmzolam @g6 g, 9.12
pure fr e evapor at ed

anﬂIYl gglémw&g? Qa%q P’deﬁ%l’"ﬁ% Cé08ns 2 mmol) / ammonia (7N in MeOH)
Octﬁtojfm' IﬁmQ)g WAl S%E‘IQM la%&@ﬁﬂXﬁleﬂahgé ﬁ)r|4‘83ﬂ0)ﬂ%e 'T'E@@ﬁlﬁ of the

(0. 257 as a brown gum
Me£81 was HiﬁL@etl Rnderled@edpn:ssure and tHe Nh@lt(rtgmlm[bnm partltloned

betwiet?l?%@ (_fSOggﬁ,S aglg wgtﬂstr)(l(yl Iggg) Tthgl la%fsﬁr Wﬁk@@n%d(r&tﬁd a{l§ the aqueous

laygr Wk re-ckirdéted %J“'lah%ﬂ)}lg/l 3 x‘@) I%L? "ﬂfk (foﬁiﬁme@ﬁor eﬁ}léﬁgers Qvep®washed

Wltg)brmp z:%(gnlnbdjeatd@ed gMg O4) ﬁltefed and evaporated to yield 2-ch oro “4-
ethm-ﬁg ﬁ-pyrazo % )ﬂlﬁ)le ahn¥1d9 E[i' g@% Py ‘%9 slad Ipeﬂe yel-\{ov)/gelncF am de

m/i(ES{’H) Qmm+t(32d6dmtmm s@my rIHONMR @00: mItMHg nlzpmoad@ 5 1.35

nt e i ate was

(3P£\ﬁi76rﬁ2a(2ﬁsa) 6150 Hupl h%ln}) 71%4|0Hé+$)(7zé2 M, ) The @;’H d) 777 (1H,
ign was stirred at roomtenperature for

@’Z§§Kou?§?&?ﬁgﬂﬁ(ﬁde product was purified EE i on

Intea bdingel 69k rro athlyb2Hchjoiy-5-hyad ragingh4-Sdethext henwoatd he

and B REPPHEL 1 BhE P TQUBIAL i e d-mehos;benioat

by E&id Mg%ﬁee&iet%& BehiB&S inARfrhbdibered, to afford
(di et hyl am no) pyrroli di n-1yl ) benzani de

Intema@dmga 17n3neeth/g1 2achlardséinyethexy-51 Hrpyzrat digl-yhbnivoater =

éﬁ/g@ E(F%is%gglgoé 8%)’ %@ '_clrucf )metgyls’%gﬂoﬁéé iﬂﬂy%@wbenma‘[e

hyd'%oéh_'for(lclé'g A0g, 12. ﬁﬁm‘ol)an @‘?ﬂaﬁﬁll'dl O(mnzL) Zva39ddiHnalohaldéhylie
3.40 - 3.44 m, 6.53 - 6.56 (2H,
b1s(@1met‘hyl]_:g;etal)7(41§ 11\1]14-24 ¢rjnmat). 4 e(rq_qqtlog yixtpregway haatedgy 80 °C for 2
h. fﬁ?é‘rre%cg mlx dll‘g hs Zl?ow%[ t%g:log{l gtog%l] I§¥%Iﬁ?ggl¥ Qﬁ/(i QV%BSI%E% %ﬁé grude
proauarﬁlzmq:u&f @H bomakiesiziod chragaw gfa%h@ Oalglotﬂérad’lelﬁﬂ‘mﬂo)40%1sohexane
hydrochloric acid, 37% (25 nlL) at C was added a col d
in BQAR Poe srcligpymein eﬁamraﬁeé tg éryge@ tg afforl methydychlopgyd-methoxy-

S| M o 00 2 ) RV STRTR S

a phlegrebay sofioP HIOMR @0baB MEzATDEW) 88.98ddH! §)0B. 96f(3la s) 644 6.45

A TR ban s B8 T B ol ot e

Intbhﬁe&ﬁf@?flah%@ox%ﬂ ﬁi@tlﬁ)xgus (e p?r?:?ib'l tlf’ﬁ?beﬁh'ﬁﬂﬁﬁs' on

was stirred at O for 3"'h and the resultant
sus petisil @rphﬂorbt4emeﬂilow‘rd (i Hepyoatdl-d el Bnswité . MY g8 7% mmol) was

e cr nyl benzo AS d
s sbR Forat BhRgRotdly 5 B STEGRE G375 bigrgaoo mo . The
resumg nhiQtu¥d WhOrrdaUk binblat tea?emﬁufe ier 3vendurs @ rea%kbﬁ\lwas
(400. 13 MHz, DVSO-d6) 6 7 14 (1H, m, -
evapoged it P—ICZCW) to rgmgge (hf ipethgnol, Wvlsset(pma veyite splid ércrp@éd avteof

d

solffor 78 M & MR SR b3 LE e 2T B S YCRBERs S

pwa@ﬁtyybmﬁtmmkﬁqogaogntlo5@%sﬁmﬂh%soh&onaBmmﬂsultant
solution was added crude 2-chl oro- 3-hydrazi nyl benzoic
acid 15hydrochloride (internediate 79, 2.60 g, 11.7
mmol ). The reaction m xture was heated to 50 C for 2
h. The reaction m xture was evaporated to gi ve nethyl
2-chl oro-3- hydrazi nyl benzoate hydrochloride (2.76 g,
100 96 as a_ SO|Id 1H NNR (400 13 MHz, DNBC>d6) 6 3.85

-— o~ o~ -— o~ N -— o~
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To a suspension of 5-am no-2, 4-di chl orobenzoi c acid

(5.00 g, 24.3 mmol) in hydrochloric acid, 37% (50 i)
W@ owhedsse 0 C was added a cold sol ution of soRETIGB2008/050920

nitrite (2.01 g, 29.1 nmol) in water (25.0 nlL)

dropwi se maintaining an intergal tenperature iobelow 5

C. The resultant solution was stirred in an ice-bath

for 30 min before dropw se addition of a solution of

' . l.aori in hydrochloric

Intg%:lﬁé(,hh Yo ('%tﬁ’ﬁ)zc#g]?lﬁot g'l’hmﬁgm%bﬁn%ta)éenper ature bel ow

5C. Tdhstirred ulittarnt ofsidbmemI-Olﬁlowﬁﬁnﬁiw acie d4ﬂt m@ 104 oimd),

hours he. solid was filter of f and cold
POlRSER h{f% X#E)(“%&nlagd%s ﬂéalme#hé “Ri{fiebutylpho heshimo-2at 6.
triidopforSYI SO Pred- Nhlr @36 RUhAF Pl BBy ier@ictl 1PRtium(0
rii soﬁl:}}seg out gurther 1 purlrfl(catl%n © I\I/lliej(glga tum(0)
(37(4mg, .82 IIMHZD uiB@h aBnaspbSe (Of Kijtrogpn 117a &ﬁle(djuh[cr(szya,ve 818 @vas

’ 10. 64 H, I nt t hyl
addsh e e SPuc a1 W and 4 gk ATE) . T8 sited el v hgated at
80 ¢d ZorQ WBurs AfBeommal td a%?en@%%rﬂﬁr@p%esﬁ&tﬁreWé@"f&e@t&@@vﬁh

m.) cooled to O C over a period of 10 mnutes . To the
hygreghloni¢ aaid 661 UmleR. WMesmabdexdragted with ethyl acetate (3 x 20mL), the

corgl%’ge(g %glr agc’e%ﬁ%/xiraﬁrlzsrgvf%éi}ebaﬁ_ﬁég lmelQ %lrrleed \g\lg'géOH a{]ntdeer rla‘[a El n

Vadi\l@ ok iR vhigdhas taked eflif ®miduaylictlyietice @@hﬂ!) ﬁnd methanol
xture was evaporated to dryness to give crude net

I
© @LA agyl Eeatest GopwigdF Az¢ ﬁvthdérﬁzl%tavléﬂyledlﬂ@n@eth%@bel%éY28 mL,
2 SRR Al g RGN O e
amﬁleﬁﬁtempﬂratﬂHaM/er(dtﬂBr iiﬁﬂth\iHiO niMBE) (N B3rd38tidiBirdt gohe to
8.46 (1H,

cor?@lqlorb @gfl)lrtﬁ%rr%é%gd a%%tﬁglgiyl}pé%methane ad(?edﬁ then t?eated with acetic

acid ((43511 ﬁllplfpfipmﬁlo(l)l 'Ilhpﬁ{lf’tﬁ{% was s)ﬁQ%@r&% QﬁBf%nt temperature for 20
| 'onal dehyde bi's(di nethyl acetal) (4 nm., 24.8

mmmm Pvapasatatiedcimtoonesidoe Wihmh was tm]ginhm in cthyl acetate (25 ml),

Waéi édVlB’lC ry?f{rtgd %}\{?‘lﬁgf L0 %Eﬁr g]éa q:)r(ng? ctl rr@g %amd evaporated

in VR8I td 4 RYidB SHENSH A G aBeAbREH &iPsiBEwRh R0YEAhAtac&BteGn
for 30 2 hours. The reaction m xture was evaporated to

isolgypne escliantad goye dnathyldechieronyhydrodybenzoate (259 mg, 67.9 %).

L OUFTRRLEES b BTG Rl fiintr
carbokplees ogr aphy, elution gradient 0 to 40% Et OAc in

i sohexane. Pure fractions 163 were evaporated to
dr y}l;@@s%tlfr@d aqlp%@ruofh@@-pﬁﬁ -butyl 3- (hydroxymethyl)p1per1d1ne 1 carboxylate

R Al Lo, (30 6, 7

dlchlﬁﬁime)thzﬁﬂw(m)w L PAt D, "C2W 3 adldE’dL&etlﬁnesuZﬁoﬁﬁl dahiloride (1.68 mL, 21.7

mntoih hﬁ.)‘(l‘glﬁglr%s:l;lr{zﬁ‘flﬁt a@*%%@%ga%ir% 0;5%7' EIOLgs fﬁar?q%%d &) VGaC%g toa

resﬁiug U HidHvadhker W ﬁre@?}q 'a@ét@te%@S mlL ), washed with water c1tr1c ac1d
4-di chl oro-5-( 1H pyr azol - 1-'yGhenzam de Met h

sol@t,lm, diioé | doied (Mg@@h} pyrapdratbdyt ydenzo atrw@erwlepltmds at e

chimsirabhed o i wiars BFRB GRS tuRefsiS s o s "B ert-
but5f1-3 (Whﬁﬁdﬁﬁyl&?f}}h&ﬁyl%lg&mﬁ#lfc@JHékylﬁfé (MIBGRN ONaS). '"HNMR
stirred at 20 16 10 hours. The m xture was

or
(CRYRYOr b2 ed-3t@. dFynkd 3, 3Ha- 50 6Behdbd- 15 mwdier 1.f 1001H. 2.7 (m,

IH?QSE% uﬁt (trn?ﬂgﬁ }% &ymﬁiwlpt(e?%d 30@(?‘?’11\%2%%) 0% E?ﬁzl\{/\zat er

(50 m.) and dried to give an orange solid. This was
triturated with ether (100 nmL), filtered off and dried
to afford 2, 4-dichl oro-5-(1H pyrazol -1-yl ) benzam de
(2.09 g, 58 %9 which was used w thour further
purification. mz (ESI+) (MH) + = 256, 258; HPLC tR =
1.40 mn. 151H NWR (400.132 Mz, DMSO) 6 6.55 - 6.56
(1H, m, 7.63 (1H, s), 7.73 (1H, s), 7.79 (1H, d),

-
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I nt er nedi ate 89 : net hyl
2-chl or o- 4- net hoxy-5-ni trobenzoate WO

WQ9INPHIH58PCT/ GB2008/ 050920 164 To i cePCDHGEB2WS/050920
nmet hanol (600 nL) was added acetyl chloride (120 ni,
1.60 nol) (CAUTION:. exothermjgs To this was added
2-chl or o- 4- net hoxy-5-ni trobenzoic acid (7.16 g, 30.9
nmol ). The reaction mxture was warned to 50 C for 3

Intgflgg‘?}gtrezﬁfuf‘r{asg W’aﬁ}r/ni? o%eﬁglggyle@(\;%ge : ,hy|99 % as

cthbﬁl&nExﬁ)ﬁieltldyl)ﬂ‘xbeﬂﬁ&ﬁ ll-arrbdeylatet ed; RT = 2.06 mn. 1H

NVR_ (400. 1 86, (3H, 0 3H

s), 19 aé@“?éﬁtwé‘?n Efg/zs afilot%it y l)oxyltff(tl@ePW@&Pégé gibg mmol) and (8)-
tertslﬂ[g%lgg F%El@g@umnflogfWt&lfblﬁ@fdﬂ%b’-@%é%ﬁ&t@ (4218, 14.3 mmol) in
DMA ¢3.8nd-)4n det Hom.- Mkcmwzr\@beaimtaddémeswngcaﬁ@tﬁ (gl 9, 43.0

th I 300 d.t hi d
. TES ARG ioRea T an B0 BARSGid B e PR o enbient
tenfpFS ol bR ABCARAUIR) L1cRBATRS), RRIOGSBeRUSh didhg cther

reaction m xture was heated to 65 C for 2

x 2p@adv)i Bhe eanxhineddighy] etberpxiacte aveaneashivd Wlélsbrd@edﬂeq (MgSO4)
ancfj evaﬁ&% d n szcu\’\atg a Jgs(elflj’%e VélfgLPl gh was Bht%m“a%%%@l eﬁ:rﬁ?yl\il]:[hse%gyl

acekdt® Etshauanttt(h give raQ;bhd St hdw dxecr gt sl i eddsteshn _yhy@ dddtzttd: pRRokdxade to
little Etogﬂ&§ To the resultant suspensi on was added

give( Dlertetaty 3 (3-carhaeop- éhcbmonheawdnwwpmsadmﬁ legarpoxyinte
t t
(4 FERASKF AIMIQUABCL L B 2 P (o RIS PORE I GRAD, Lo om
1 Hyi It (o e . 9d i, @ 8 ( NG RABCRIY), a3181(d11;ab1c),r A10g(d, m)) gJ4\(e, lH) 6.85 (dd,

| or o- 4- net hoxybenzoate (5. 30 80
H{g%:géiéa%ﬁﬁa%géﬂg]%ﬁhls was used Yn t he nexg stepg
Inttgmlnl@%igtemﬂ;w T(Sf-?ér't DRty q4-chidk)3- (%Mhi‘@tﬁylsul?&ﬁ»l)b@ﬁhﬁd tRiazol-

ernmedi‘ate 91 : potassiu
2-y$c«‘laht1moy12admm)d)phemmmﬁndhﬂpanthneﬂwarhosjdhw i on of
thyl. 5- ami no- 2- ¢ 4- et b te (5.30
T S At Ry T LR e o bt i o
(S)ttmlbmsu@e((i darbdmByl- @Zhlgr@nat&xg)&&ﬁ yhSiperidiaat - ctam late,

solution was stirred hours. Water (2 was
potagseieg taihbutokide £ BEdR iTEH) gns o/ fusremdaned- (rmthjdsulfqrwﬁ gnzo[d]-
The 0
ol SRR LA, 1 TP VB3R ORI B BB e, e
rea&tﬁkﬁts%erﬁﬁeaﬁe@tfoom 0kard 0 niiauges Wathe liﬁleﬂ)vtaﬂfe daeto? and eo,(dled to

stage wi thout purification. miz (ESI-
RT} e retienvor Wlﬂeﬂﬂnmws ntetramlqz' thwgslwf 2 HCL. The

reag‘%grtlrg )é#eor O- gheﬁgN razin %é 906 n%%b ]:\l[gkwﬁgl)gld C\nglgl dﬂgﬁ(bg&ﬁ) The

orgayidripehmas dded over MgS@;, ﬁlts@ptﬁd setvatm)raléd otfésd icute product. The
am nho- 2- chl xybenzoate (5.89.9, 24.6

cruly DR G i o 1 b Sd pgomargranny: dnishgadisngli lobs

Mo th E@MtPuQ@erd‘tlo%Q We%%x%ﬁorﬁtetdrtb td?yn@gs tg4aﬂ%rd @91t HUBM B-((4-

in water (24.0 nL) dropw Se maintdining the
Chlt’@ﬁfbé@ ﬁﬂ@ﬂlElsb@Imeeﬂzo[d‘}nleazce@bctltahamsyibubamnylx)yahenoxy)methyl)

a e-bath for. 30 b dr
pingitin s BpS e GRA Totinarid- e TF Bt S Fire oo “@?% 2.93
mik.16.6 g, 73.7 mmol) in hydrochloric acid, 37%
2009/ 047558PCT/ GB2008/ 050920 165 (25 nl) nalntalnlng
the tenmperature below 5 C. The resultant suspension
was stirred at - 10 Cto 0 Cfor 2.5 h and the
resul tant suspension filtered and the collected solid
dried to give crude
2-chl or o- 5- hydr azi nyl1- 4- met hoxybenzoi c acid
hydrochloride (4.00 g, 64.3 % as a solid. This was
used without purification in the next step. The
filtrate was concentrated 5to approx. 100nL and then
filtered to give a second crop (approximately 7.50 g).
Mat eri al used crude |n the next step Internedlate 94

o = o .
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Met hyl 2-chl or o- 4- net hoxy- 5- (1H pyrazol - 1-yl ) benzoat e

(1.50 g, 5.62 mml) was 25 suspended in 37% aqueous
W@rawn#Esg 100 ni, 5.62 nmol) and net hanol (80 PA)/GBA@S/050920

stirred at roomtenperature overnight. The reaction

hadn't gone to conpl etion sogghe reaction m xture was

evaporated and fresh ammonia (100 nL, 5.62 nmmol) and

nmet hanol (80 nL) were added. The reaction m xture was

IntiFhbdiGeh Pyc” @Q-&ﬁ%‘&rﬁwgﬁe YRuYof b&ﬁg[&\bﬂﬁﬂzol 2-

evapor at e was S rre wat er

ylcéﬂihmd;)l) amﬂlplhlmldﬁm y@mathoag)beaﬁar(lﬁm m.). The resulting
[ red off, was ed Wit h ter iSO and
(35gmL) at 22

Cheht mﬁé}lgr'e Tt mb e 7emen) e oy dieyviss
°C E{féfea 7(%1‘169 NI, nﬂmﬁ% Ry al',i_’ ddlEl R)yt'h%Z\%s tﬂen @%)tg@ 'Bﬁ%g'_@ ‘%54 ~chloro-

59 as a white solid

3- (e: (msm;ylsuph@nuenzo[dmazcm zsglcmbamoguenﬂhmoyléﬂ&nmsy)mhyl)
p1p§Dr|\1€ heqly rbcgiyla%e](S%é & {"&ﬁ es%l)ug% s?l ‘H)Ig gl?é stg)reéilat 55°C

for (ZJHT)'ursd)Theerﬁ&frOHWs %V@po?@teél E(ﬁdhtyn@édt tYllturated Wlth a little diethyl ether
4- (3-car banoyl-4-chloro enoxy pi peri di ne-

and:ﬁh@f@&yffameéd@g’@)a%@hk@m ﬁsqlwnabbglzo[;ﬂth@)aznh& )
ylc\é%%wox_ﬁb%q@tlp%r@l :y?mgthgw)ggnza&xc}/eb(ﬁgg %{n, g? A) as% wiflte solid.

nvﬂﬂz(smt(hM}EuHmylwwcmpmsdnme 1- carboxyl ate (4 88
at 20C. The resultin

Infgugg@ﬁgq LGE ﬂ%@éh&lﬁ ?lrle'ep értmef wﬁﬂ&m%byhbﬂrwramﬁé-yl)benzoate

and BT RS- F SRR FRL R rh IS B, o1 1y
with 4V®mmth((x&60tam2}01w’(d 0i8as ad Umatel) vblSladéec(tBGﬁbthjd)Z-chloro-S-
v aBr BUBH RSO APBF §) SPGHE 3 DaGEct Tid SBr L EprbBUEKoD in

memaombo fr¢ gqt mleh@éﬁl Stakiir€ ﬁn&é?%?tf@geﬁgfl?&@yuluﬁé Wih@sh was
gradient 5 % Et OAC I n | sohexane. Pure fractions

stmmlr@ 6&veapdor &hevdeI Hlaahoy\rms:va ovagbfaprdduntder tedberdypressure to yield

erula PRI dfe o S e S A R b foccmsapy gotution
gralifed 40 to{ MOLBRIGAE mzlg&lexal@el Putdtdetiohk werd- hap é'i’a!%d td Eﬂyﬂ%@ to

(400.132 Mz, DVMBO 6 39 (9H, s), 1.45 - $
affepyl tha tvgsprodycty Diflprgnt hqtchqs @rqqﬂggti Here c@m@med to yield methyl 2-

-chl or.o- N-{ 67 { S ' 2 car .
chlﬁ%))-/%} _eél}ox bsl(-ééllgl:ggllyg p&r&zoﬁ%ﬁog Zamagééogj :21 /my ay egw solid
and ﬁeth952-ﬂh],or0?4-7iﬂetﬂm 5 (Wﬁ&t}gautﬂ puakol- 1a¢19!|wﬂlz@txte m\ﬂﬁg,tlcr%) as

to OC. The resulting solution
a y@défgfv ﬁ‘?l@ap?é%i (W#)KM@-D# =b%$ ki |HPzLQ IRThOSMH03-
I a I
H BR TROEH SHL B RRD 62 o 3?%832(%%‘13%5%8@%’. 2R,
7. 4ﬁr(rbll{)s)a716|3 S1H, rd);sﬂ7&(l£20;)c for hours. WMaterial used

InfEpmediate TR HRR D P seer - ety By Fazo kD bepzypids
| OB haioh X BARAD: 1R AT sl B AOYEL01 9 henzone

2-am nobenzo[d] t hi azol net hyl pr opanoi c
(728ang 2(G0nmerobediaatneons®(28% @Mg{} WAtCQHSG‘]‘mﬂL )2,.60 mmol) / ammonia (7N

in %@%agmm gnﬂ,%é (rplinqg rw%%%él)r%cia el h¥nt %ége?gtlulre or FI‘6 hours. The bulk
of the QUSRI Myt erh SISl Iréﬂu((e@ dsQuidtand 1129cfIhg sdlition was
N, N-di et hyl formam de (9.99 nL) under an atnosphere of

parfilipnesigheivesn IAGM @Htmh)emdem@rdﬂ@ nyla)s Thelaarspyare stnaiteseand the
aqL{egus ﬁg%rm‘as r% e Yjvrtlé ﬁv@{al\gr(% %cl ! rrﬁ‘gfj ;I:h' gﬂ%lggle?%igamc layers were
waﬂ&ﬁmtlﬁlmﬂee(lﬁ @tL)ﬁdﬂﬁ@u(ngS@gpﬁleﬁe@mcbembﬁted(t&50:116,)2 cano-4-

extracted with ethyl acetate (3 x 50 nL). The conbi ned

et hyl acetate extracts were washed with brine, dried

(MgyS™) and evaporated in vacuo to a residue WD

2009/ 047558PCT/ GB2008/ 050920 167 whi ch was

chromat ographed on silica with ethyl acetate as el uant

to give a solid which was triturated wth diethyl



10

15

20

25

30

I nternedi ate 110 :
6- (2-nmet hyl - 1- (pyrrolidin-1-Apropan- 2-
wQ@ k@alodses Cbenzo[ d] t hi azol - 2-am ne To a sti rr eRICT/GB2008/050920
solution of 6-(2-nethyl-1-(pyrrolidin-1-yl)propan-2-
25 yl thio)benzo[d]thiazol -2-g#i ne (154 ng, 0.50 mol)
in nmethanol (5.00 nL) was added hydrochloric acid
(1.50 nmL, 1.50 mol) followed by a solution of sodium

RS LAl TR TR0 58 AT 8 gy i

m/Z/\{'dE:dSﬂ liyEHED g e Goe Elf’ﬁbﬁ(ﬂtg@( nﬂaﬁﬁn.m NM%@OGEBIMHZ,VIDMSO-EI&) §2.08
it t ot i Xt t I 55 C
I 500 335 b 620 bR 350 bk 2rid (et a8 a7 s (BHemdad (11,

s),30 with saturated sodi um hydrogen carbonate sol ution
(5 nmL), the nethanol evaporated in vacuo and the
Intarppediate: Y7 8sbd beorasmethyl)e2tchlor o-Ne{Gr(thethybuHpryljlsenzo[d] thiazol-2-
l1 nmL - he conpi ned ethyl acetate extracts were dried
ycf%ﬁ@%%ﬁ)ﬁﬂﬁug porated in vacuo to a residue which was
WO QQQ%M&ﬁﬁ?@Téh@%&%&W%%mﬁté 8% Wy78h1@d2 M ikinol), and
ethyh acetate to give

oxadyl(chlarate) 259 nlp 2} Tonm@rivas-spspepdespianl I2F (12 mL) and sealed into a

RS R e O
and éole ALIRT. 2n Andther Midfowake48bd & (mdthllsulforybenzoldithiaz6l 2%amine

(s, Zq% and 8. 15 &s, 1F%.'5Interned|ate 112 :net@gl
(Ingrigediaie ¢450 (Bma; 3./ S pyrelivith AR (oehky was stirred with N, N-

.. - 3-nitr i di o
disgp R IR OO bl 20ilrtontl) s S8 SRR vt sting. g he
cruge s@utlén ofehk heyl isocyanate. The reaction mixture was again heated in the

.tetrakis(triphenyl phosphin al | adi 0) (0.36
MFowIF ?I‘H%b )OICIO Ao réﬁﬁ’&sla rTg‘)B E%?FEO? ég’%@)‘ﬁés %’?ﬁ@%ﬁﬁ&’ firyness
andfn\@éﬁ SRR whitr {2 MENEnd R Ji a%aekﬁsﬂerg&lov& 32O This solid

) and sealed io into a mcrowave tube. e reaction
wasen hietatatel aml stiped G MeOS (20omkg andhfili¢red nifcwaskad ¢hrough with a

.. feactor and cooled to RI. The reacti s _ipconpl ete
it A 53} et Se e T URy P e ot B § 65 o6
(mEAPkUI NS bashdedl AN DhBcdFbach 1 Hehaimine e Rdn g, 2219,) Gs a cream

for a farther I hour. The reaction m xture was '
solfd. Magqriad camied thyhughetrideto the ned dtagh pad dipapemend phihie Br with an
cetate (25 nmL) and washed with water (1 x 50 niL) then
rine (1 x 50 nL). The organic 15l ayer was dried over

IntbErédiate 179t :2r hlborantih phaRorahigebbeazeit hoidd crude
product. The crude product was purified by flash )
si | Pehlogertdrerergrapaenzeic aeiddAS §reafi2ef ol hwapadsigddo sodium
i S P : cli t
G DAL LSO ERRP N ol A R0, A RERAE o P
Thaixtorywasdicitki Red/wth eozo aydrothlodi0 Aeid, the pradipiatedsohd filtered off,

ellaoaw solid. .mz (ES + + = 293.25; HPLC tR =
waged v W?teﬁwwﬁi(ta@éve : ,10%%5“06%%?@&0 Qg acih(53.2 g, 98
0)7-48 - 7.52 (1H, ), 7.54 - 7.56 (1H, m), 7.57 - 7.60
(1H, m, 8.10 - 8.11 (1H, n), 8.21 - 8.23 (1H m,
Intgrig@diategl 83 n{ethyl 2y hloraad-dyydeeyad-wittdienzoztehy |
5-(3-amn i din-2-y1)-2-chl orqQhenzoate Methyl . .
> ohp SPuCEREfo Rt TP nC 35 el EERY e feriiigyide 0290 L.
4,03 rRBolNMWhen aRGdBR0h 3eks ¢ BIp %, Gt BRaIrE dak allGwdd @ cothe38
nmol ) in ethyl acetate gég m.) were stirred under 25
ambpignitempsighee andstirrsddon g aither 1B nHpeph érdndrogtadsusith &-chlogo-4-
t er at.ure f r r i .
v PRSI R P . S e b, S e mbiont
ten{pRral@@ for 10hA4Othahb)tedvarss (et 2adndrst Beapataxddine ad@sto a residue
stirred at roomtenperature for a further 1 hour. The
reaction mxture was filtered through celite and
washed with ethyl acetate. The solvent was renoved in
vacuo to yield nethyl
5- (3-am nopyridi n-2-yl)-2-chl orobenzoate (0.60 g, 74.3
30%9 as a light brown oil that solidified on standing,

. /7 rer~1 .\ £ A AR. I N .

am
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35% Ammoni a in nmethanol (60 ni, 1.08 nol) was added to
nmet hyl 2-chl oro-5-( 3-

W@ 2ioaes1558 am no) pyri di n-2-yl ) benzoat e (428 ng, PAT/GB2008/050920
nmmol ) in nethanol (30 nL). The resulting solution was
stirred at roomtenperature @ger the weekend. The
nmet hanol was renoved in vacuo, resulting in a white
precipitate. The flask was cooled in ice water and 20

r { \ B IR

whm‘%%a% MG,Z%E ﬁ&hgﬁ C}ﬁ%}f?éecg‘ﬁﬁl tg gr\%vnééétu 1% ?ﬂg&%% ‘h?%r'o%? 5- 150G Toate

(172 gtl1dvn- 5- ( 3- (di et hyI am no) pyri di n-2-yl ) benzam de
5300,%7390 as a whiite crystalline solid, which

djateql & -oesay! 2 ehleFast-iSpRroR ey, ?‘PHH""WQ*“GE& +)
ég“’c*{%);?l sgrr%c? golgf}on 6 ﬂi&h&l@ Chlgr&ﬁ h%l%‘xy 7%"1%_1%99611%@‘[6 (3.51 Le 15.16
mnygl) angl Bﬂodopﬁ)paﬁe (212-7 mh) 22 7114601(} m—bldan-z =ong (&4 hil) wa? aé@s‘d

potéssgilggﬁr%fl)ﬁlﬂt% rg.r%% g,' 4656 :Rﬁ_l%ﬂ%%réﬁg ét:i_llire(g%}{v?r'e %%atg& 1|_1|nc([ie’r ré]fl:ux at 85

°C HorGrRiYFRUhixamry Wax ¥da¥d fdmstbneeh g&ﬁ&p@éyaﬁﬁzﬁed in vacuo to a
To a Stirred solution of ( : tert-

resBlup ydv ey sy te ke yplineatdr (4 yeigitied (MPHQ gith o@icantrated )

hy &ogﬂ?rlce acl}é( | dkrag’tgé) gzitﬁﬁ}}a};lna? %ﬁg%& 1%01@%1;& Jﬁér) comgﬂrlgd Ethypacetate

I ONEt

extiRtshamasd vitnyine cdiedr(MES 0,2 add/Svapbratod8n Yadioob )a. resih@ which was
m xture 30 stirred at anbient tenperature for 16

chragigtograpbod pe pbindpa Wﬁh@ﬁw& acatye as elaantde givigmethyl\ggehloro-4-
125 nmL washed with water,

180{8@??%]}65'2%11{ eﬁ%@% br | ne dri eZJI (MS™) and
Interxtapdin e 186 nreth{ﬂtﬂslﬁmilm a-chmo-duBOMpohymoate

chr gmat ogr ed on silica 170 50% et.h acet

“n 188RERSR gqagorb@ﬁ}a'?fblylt% %Tp%ﬂseprqpm b%}f%{?e@@ate BS3e195
P B PR LA AN R ROV ARG el 0760 &
0.12)mol3 agd (he,migiye stdred at agibgent mpriEhtunohdse @h gtoosphbrd of

gt R TSl s Tk PUbEh o g Fraranigstits: pashed with methanol

(25513@%'1 Wﬂﬂt@ie@ evaporated kOvaRué td 4 Fe@RIus YidH Wis Mromatographed on
| or o- 5- hydroxybenzam de (343 ng, 2.00 nmmol) and
siliggyvith@pto m'lychetate in isohexane as eluant to give methyl 5-amino-2-chloro-4-

1s0§rgo£) b%é Sl {%OW%%%) ég[ﬁ{c Ialg IesH%\?[%Bgiﬁ?g(l A fgﬁ%zg)st?ﬂatam ~15%

of tiit deSWERYe dtngloundSScpaidecn B¢ S¢vdrscphndeashadBatOdraBby Gave methyl 5-
6.00 mmol ). The m xture was heated at 120 C in
amifioct-eiNaTe 1 OPropoRBRANZOXS bf- i 2t & akiidenethylo -t8iwet-at ur e
isogﬂggogb@%déﬁee(o ﬁ%%?@r@}o):ggg\f;tdgiggfg@gsa @.3[@2612# %7}@%,%), 3.8 (s,
3Haclked quelH)zySeT(swhH) washeds, wiH)h bri ne, elrl ed (MgS™M) and

eva ate |nvcu to resi que which wa
Im&ﬂPE‘i‘ﬁ qﬁ?'ﬂ'%‘é‘y ﬁﬁqugwe‘&wzagtee| uant

to gb\é%ugp%}lsﬁ)ﬁ Bfm*él%htyylj -amino-2-chloro-4-isopropoxybenzoate (2 95 ¢, 12.1
3-(3-carbanoyl- 4-chl or ophenoxy) pyrrol’i di ne- 1-car oxyla

mmad) pShdravh]oricdcsl, 3§ % (FHnNNRL ( KDT1 s added a(eold GiH)tjonfGodium

nitr_é'tegl pg (grqzh% mrgoli in? g/ate%_}? ngg} %r%?%'isei'nilﬁslntéﬁlggg;th% ‘ten%;@r%ture below 0

°C.(The rédltant d&l&foﬂ&ﬁﬁs@hﬁed— #Ban ice- bath for 30 min before dropw1se addition of
: 6- brono- N, N- di net hyl pyri di n-2-am ne 1t into

a solupiere ploine chipeiile (G2 dkdmemimeiarhydrashlogic rﬁél‘dh Tartihel)
maég’%r_{? ggl&@tﬁo 91%,:&39 %Qll %leg %671%6 'l[%gugéf?t ngllrlts)p}"e;l]l?m)l 'was gtt ﬁee é%be

stirtgd Ac@0 6Qitd Di°Cdoxf B, Tiﬁareacn@nsmatlﬁed wiaftiier@d Bhd tewale washed
tube. The reaction was heated to 130 20 C for 1 hour
in the mcrowave reactor and cooled to RT. The
reacti on was not conplete hence a further quantity of
di met hyl am ne (33% soln in ethanol) (0.91 nL, 5.06
mml) was added and the mixture heated for a further
30 n1ns at 130 C The reactlon m xture was evaporated

o o o o R A 7 o/~ o o
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207.61 (2H, m, 7.93 (1H, s), 8.06 - 8.09 (2H, m.
I ntermedi ate 120 : 2-chl oro- 5- hydr oxybenzani de To

W@ 290475881 sol uti on of nethyl PCT/GB2008/050920
2-chl or o- 5- hydr oxybenzoate (18.7 g, 100 mmol) in
met hanol (200 mL) was added gg@nonia (339 nL, 5.01 nol)
and the m xture heated at 50 C for 3 days. The m xture
was evaporated in vacuo to a residue which vvas t aken

I
WltHR?V é} (gﬁ(ﬁ{nﬁé étlﬂi%{e@?@%‘té %@ l?ﬁrod%@éﬂ% glee‘éﬂ Lé hgl Téa‘v‘nng
belﬁmd uﬁpuﬁmesb rMho egqudetius @Has(e N@S@éhc@ﬂd‘teﬂ\l@ PO ndt @ﬂlchmal\i@dlﬂhb
proge e BRRIAHE | gt re BTErnar Biee B g S Bl r e padeam -4
1s0%1-0%)§9yb@120a'§@€26§0 ?@1“/%)395 %Hg@solﬂd%%@ﬁ@'l ahe 121

piperid yI'sul fonyQbenzo[ d] t hi azol - 2- am ne
m/B0seieatydn Mhthod) ke Typd =ilo [dn; 0 LnIR= WAS nadded t o

' R RO T4 BMS a8 3, Ao ) 52 Bk PB4 S B 715
(Hlir ggﬁﬁzllﬁéﬁggﬁu(?%% mm;gl7§t(%1?rggt Q?nglo E:lkgr. 1Tﬂgur. The

Intﬂeacdlamﬂ9wezmgfdﬂm$%pﬁmlﬂswz@ld_i.?ylihemlmte
}Ngsalg 881&1%11 %%{the% gr&éﬂﬁo?%lf ﬁﬁp gal tlhgr%-af\}ﬁgo-# t a%}nlgi?-ﬁ-

isopiopb eyt ﬂZ(Qlf[Gf (269‘Ujg dr Sﬁdmomlﬁ e(hﬁﬁbl*()l 0(0 Mﬂ‘)bw'asad&&&nll%naldehyde
HPLC t R mn Internedi ate

blS@hmﬂlwb%q@WWé’érm@ WG mpnady Thg ﬁyleﬂeﬁ »@p Byated @AY “Qloggih. The
0:

B Ay PR AL R B RTB i

flashodilidal diorodtography, elution gradient 0 to 50% 1s0hexane in EtOAc Pure fractions

di n- 4- yl sul 1) b h |

weB VB ATIBE 10 Gy et BTy Cal By RBTRSr 61 - BT 1-

yl)l()ezlzéége 191(52% mg}wmewsgg@,ol (950 mL) and acetlc
acid (30 ni) at

0 C, over a period of 10 m nutes
Intﬂmiedlatﬂ l%lc@mhlorﬁkrelsnpamomyﬁ (ibcpyrazolvkyl)benzamideat

RSB 1 TS S S0 (et .1

Wn%lf ﬁ%&ﬂaﬂ’dl (1s0ahhy vads®tcatso % gwxxx)'sﬂlgeéﬂs)aamth&ﬁa (200 mL).
organi cs were conbi ned, dried over nesi um sul phat e,

The fdagteenenlidwig veas sHUEG Lle@OMJCRIPSABIES fqr|9glrd1rnn@wn reaction mixture

AN B A R
preﬁi}élfitlla:l)efomeﬁil Thik4yasHiPlcted eﬁid—driéd@é givia .2-dhdrerarsdp@dpexyl 23 1H-
uoropneny

pyrgzqlsl- Wé‘?erwﬂrmq@ép 047 8- ALY Pous roaseldol d] t hi azol - 15
Intﬁ{l?ﬂa%?feblaﬁak hl(ﬁlgé-gﬁﬁﬁdﬁgﬁgf{i’-&fgbeﬁﬁ { Of ormate (4.94
ylsatfoiy ) heinpe|di lﬂiuztzalﬂ%ysﬂmbﬁmny]))ﬂe(elr]k pyczohki a)blenZrmidiene

( 10;r5> ardRlufipi 2 2(2"8 %ﬁta”d Jx'g,dér (1%-%§raiz%1§ﬂjy )pq:.}%hgfl?de (0.546 g,
1.98 %IHBI') TR 16 1) Wed Bl PERINARNIHRIPE &F HITS29%6hRbO N he

he réacti on was evapor at ed in vacuo and the reaction
sol@@ormva(& hmaeedviad 20 Cun e cniwiotavEf@Acm{n30d then) comtad (FHPom

enfppgngioths B T ER D bt b A g

yls@l\fﬁgﬂp)pqieﬁdﬁeol aérB@;rﬂate (e geg Qfp%@ﬁm@ﬁac@edﬂﬁe&e@&iohdmxture was
Further material could be extracted by

reh@@iﬁdz mwziiﬂach fon St Jepige sliepsi cdygenrc Hel mercadgid eed Eh@lswpenswn
heat%cf:“t%I I?Pt%‘tfgfj |110 £1h1:1 %h‘é@gacftloh tn%xﬁlge wiy gvarﬂo%petd 8 Q‘%Oﬁiﬁ 'ﬁlqs was

uoro

sus@cr(c[bdﬁiﬁhfe:ﬂianb]p ﬁltblféd and dyits td él@dﬂylchbﬁ,’maécﬂn]rbﬁdx@zml(&Zplperldm 4-
25yl carbmate (4.00g, total yield 5.20 g,
Material used without further purificati on n12 (ESI +)
(MtH + = 450.14 ; HPLCtR = 1.52 mn Internedi ate 124
:met hyl 2-chl oro-4-fluoro-5-nitrobenzoate A
solution of trinet hyI silyl di azonet hane 2M sol ution in
ether (14 2 m_ 28 rmol) was added dropvvl se to a

o ~ o S - o o - o
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10 mL) maintaining the tenperature below 5C. The

resul tant suspension was stirred at 0 C for 3 hours.
wab@sglssgsl was filtered of f, washed with col d ReX/6B2¢08050920

nm.) and dried under high vac. The crude

2-chl oro-4-fl uoro- 5- hydrazi nybenzoi ¢ aci d

hydrochl oride (3.94 g, 60 %9 was used w thout further

purification. mz (ESI-) (MH- = 203; HPLC tR = 0.40

| 0
B RS ERA 3-BC Ry et L araife 0 i & 349

as dAaetolld. chI orl de (8. 72 rrL 122 nmol ) was added

i.onwi th o] O.m) at 0 C The resulting
nﬂ%ﬁﬁr )i _f‘)% Hr 30 minutes before the
Hmkt(hml?m?z [ﬁ@é@fcg) é1f3|3t{@H0d)21 'mdfla?g(_?ﬁ hgnzen 2, d) 2.85

aci d "hydrochl ori de esultin
(2H. ealc Bi3612Ham), vﬁaﬂrewﬂ 6115,0nI;4amd Z37 ('Iﬂ{adn)aﬁ 58Ri6s54 (1H, m) 7.51

O, STEET 2 8 0 & ROt 9o B, 16 YRR 3

(1K b@laj Qred- (4 }J@rse(ﬁﬂhmobr)aml Tv{1lpeRyz Qator (2@hydr ochl ori de
(4.17 g, 100 99 wh was used wi thout further
Intpunedlatm‘t%orz Am1201(mpnt}m(mlq-§~sulfomghlmec tR = 1.06

5. Cg?tlaglstu? ! rﬁ??atg {,6%4128&_{83 IE)}IrnéZ)oa]ndfuml chlorlgle (551 pL, 6.86 mmol)

WeP@dd@B@bldﬁfﬁW@ea Sl {cahi d'fel-ﬁlylhn@@ﬁioﬂhl)tzdl£6ﬁﬁlom 50L8. 2474 mmol) in
) was added to nethyl

dryowp@n@ml@ (fIO udr)@I 8 °ﬁymdaern )Iieb@tm\westmd rf@rc%h@rrs died °C and

allévgﬁlgtg e 8 roo[nﬁ tem erat (Envgan% t i‘éeo rneat\:,\tllaosn %’ils nelu ? V@Hl

sat@rafedrsodiuhoshiSonate) extmkedemth ¥@s1 dcenty/@tk $0mYAGHAhE®with brine
yi el d crude_ pr oduct. The crude product l\ggai@guri fied b

(SOfmJa)s Hhsiorgaaic lansromatdsise ayryMeePuend eenge wndep redgee
preé&ge/?o F%Qég‘% p%ﬂg yél?% gélgd‘?glcgﬁa% tlg{u %:1(’1 ?/ﬂiﬁ i¥htLane to give the crude
proﬂu@tl’als (antmfafhgé Isulm (Y 151d( mmylgdwll%bﬂelyl} ) benzoate (0.057

InErm IO fertn b - Bymaybh-hloromsny) ey seine 1-carboxylate
(2. %@ a%olu%én &2 %ﬁlo@o-\ﬁmllo%ﬁe%éxﬁld@'aﬁ'zl 30.0 mmol) in DMSO (60

2-chl or o- [ uoro-5-(1H pyrazol - benzoi ¢ aci
ml()@Vél@ZBdeg}l p@aSSm% caaﬂsorattw(élﬂwmﬁ(ﬂ mnllol)mhd te(rESHEy} 1( M+H) +

plp%]@_@%@é 0 ?alte @36 % g,'_?% Q 5nn10)‘) rfglllta&g/%séené}fm was Sélﬁt’ed under

nitlodkh, zm150 2C8er 90 hiBand theh 150 9C for90 H Ihhe Eiotiod ndiRture was poured
829E . Internediate 129

into pateh [ H¥0omly), ek esied with F4O A9 (400onL1.-the yigeniz davictwandricd over

Na%%c"hr C‘)t?rgd %Ilﬁl Fvaé)o)[at%d t()ﬂliorgd an, (Z)%| The cru fl% grnozdgcé Was(pﬁmf]gd by flash
s1118a @Qo&at@gﬂiphy (20 ®NTODPY Et(ﬁ@@%l%h/&xéﬁﬁ)lﬂé hﬂ@rﬁ térliBQtyf[m (3-

60 nmol) / MeOH (20 rrLL was stirred at
carh%m@ﬂ -4- crlrl@mpb%réftl)p&ﬁ:r% sebetylats (AR69 ent- 3 /e)r?é@paﬂtffnwélte

I d of f d driedt
SOIRMDZC@?ZWO 4-1T %ig%tggsfl-ll-z%}?l;gol o1 yla)nben;are}l deo
Intéﬂm&ﬁaga, 1954 69 -(3sp eopphirhin o3-Gtmethylpropaie3tyigulfonyl)benzo[d]-
m CH3CN)+ = 281; HPLCtR = 1.37 min. 1H NWR (400.13
thinge)-2-4U88. 46) 6 6.59 - 6.60 (1H, nm), 7.69 (1H, s),
7) 7@0 @Ljerregj);olutZo@éf 61% éiﬂ)prgﬂylatﬁtn%g 2(Iﬁ$ﬂh¥119)opatz 299 (1H,

I ntermedi ate
yltlﬁo)bhhm{d]-thané{ﬂqmyle 56'H] meoh2hroaglpin methanolSZﬂjV orh) was added

hyc!,;fe %kﬂgr)f?l %&‘% @%(? M| g@%ﬁ%&'ﬁg 4 'va'ecf%'y a szoziﬁtg)onmgoslohiu\ﬁla&mgstate
dlh?«dﬁtﬁ swrlﬁ fd.00R@10by lﬁlwdt&t(@rszrﬁgj The iktrdwadfeaed @5 and
in hano (150 nL) at anbient tenperature. The

resultlng solution was stirred at ambient tenperature
for 2 15 mnutes during which tine a precipitate
fornmed. The reaction mxture was diluted with Et20
(400 n.), and washed sequentially with water (100 nlL)
and saturat ed br| ne (100 m_) The orgam c layer

T - . . M 1 o N |
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were suspended in DVA (4 nL) and sealed into a

m crowave tube. The reaction was heated to 140 C for 2
whowpe4iss t he m crowave reactor and cool ed to RIT/GBR@8/050920

reacti on was scaled up and repeated in 2 twi ce further

usi ng net hyl 5-am no-2-chlor@my4- nethoxybenzoate (1.14

g, 1.39 mol). Al three reactions were conbi ned for

wor kup. The i o0 reaction m xture was evaporated to

| el . 1 :
R B0 ALY 158, P B i,
the(bi@turd vas RbweedatgarCdot ayielr, vadedtd aabiovesmplrS4e, treated with

Satér:a{ft&gg 'daﬁi]yd@g%@ggcg%}ngtgistg@tigy(g Iglgﬁr‘[ﬁqd E]ie ’ gglue%gﬁ)orltrég in vacuo

andFilk %g@éoqg PR exhdld Qth QR L&R e B3 © 25 DT HM AHTRA Sthyl
I n OH1n DCM Pure fractirons were evaporated to

acethty pgswtstwerafdfiod MaBOhy inevahbmted-id vadd to a residue which was
nmet hoxy- 5- nor phol i nobenzoate (2.06 g, 60% as a yellow

tritgratciddyithngthyl( festate) to (imer§-¢ -GsgBepy #Pine)-L RuethylpgpaniZa.  1H

400. VHz, .CDC13 3. 04 - : -
ylsgl!}{gh}f(l)aaiw?[d?’]m@zoggg%mei)‘%9@5}1{;, 4?)_%)41%( @&{!I{ gl)aDMQO d%: %% (d, 6H),
1.2latnHnedsat & (%1%31}1), 2.65 (s, 2H), 7.45 (d, 1H), 7.6 (d, 1H), 8.0 (s, 2H) and 8.15

2-chl’or o- 4- met hoxy- 5- nor phol i nobenzam de A sol uti on of
(s, iE).hyl 2-chl or o- 4- met hoxy- 5- nor phol i nobenzoate (1.97

g, 6.89 20 mmol) in ammonia (7N in MeOH) (50 ni,

2287.07 mrol ) and amoni a (28% w w sol ution) (150 mi,

6.89 mmol) was stirred at 75 C for 48 hours. The

sol vent was renoved in vacuo and solid was dissol ved

in ammonia (7N in MOH) (50 nL, 2.28 nol) and anmmoni a

(28% w w sol ution) (150 mL, 6.89 nmmol) and heated at

75 Cfor a further 4 days. The reaction was cooled to

anbi ent tenperature and the resulting solid was

filtered 25 off and washed with ice cold MeOH to yield

2- chl or o- 4- met hoxy- 5- nor phol i nobenzam de (0.880 g, 47

% as a white solid. The filtrate was acidified to

-pH3 with 2M HC1 and the resulting solid was filtered

off and recrystallised fromMOHtto0 yield

2- chl or o- 4- met hoxy5- nor phol i nobenzoi c acid (0.480 g,

25.6 %9 as a white solid. mz (ESI+) (MtH)+ = 272;

HPLC tR = 1.44 mn. 1H NWR (400.13 MHz, DMSO d6) 6

302.95 (4H, t), 3.71 (4H, t), 3.86 (3H, s), 7. 05 (1H

s), 7.32 (1H, s), 12.95 (1H, s) WO

2009/ 047558PCT/ GB2008/ 050920 176 I nternedi ate 136

ctert-butyl

3- (et hyl sul f onyl oxy) azeti di ne- 1- car boxyl at e To

a stirred solution of tert-butyl

3- hydr oxyazeti di ne- 1- car boxyl ate (5.00 g, 28.9 mmvl)

and N-ethyl diisopropylamne (7.54 nm., 43.3 mmol) in

di chl oronmet hane (115 nL) at 0 C was added

met hanesul fonyl chloride (2.68 nL, 34.6 nmol ). The

m xture stirred at 5 anbient tenperature for 16 hours,

evaporated in vacuo to a residue which was taken up in

ethyl acetate (125 nmiL), washed with water (50 niL),

aqueousI M citric acid (50 nmL) solution, brine (50 n.),

dried (MgSH) and evaporated in vacuo to a residue

whi ch was chronmat ographed on silica with 50% et hyl

acetate in isohexane as eluant to give tert-butyl

3- (et hyl sul f onyl oxy) azeti di ne- 1- car boxyl ate (6. 23 g,

86 % . 101H NWMR (CDC13): 6 1.4 (s, 9H), 3.05 (s, 3H

4.1 (dd, 2H), 4.3 (dd, 2H) and 5.2 (dt, 1H).

Intermedi ate 137 :tert-butyl

3- (3-car banoyl- 4-chl orophenoxy) azeti di ne- 1-

carboxylate To a stirred sol ution of

2-chl or o- 5- hydr oxybenzam de (2.05 g, 12.0 mmol) and

tert- butyl

3- (et hyl sul f onyl oxy) azeti di ne- 1- car boxyl ate (3.30 g,
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addi tion was conpleted, the mxture was allowed to
cone to anbient tenperature and stirred for 10
WOorwaness8 The precipitated solid was filtered PEF/GB2008/050920
washed with water and dried io to give
2-chl or o- 5- et hoxy- 4- net hoxybgpzam de (3.38 g, 94 9.
1H NVR (DMS0Od6): 6 1.3 (t,3H), 3.8 (s, 3H), 4.0 (q,
2H), 7.05 (d, 2H), 7.4 (s, 1H) and 7.65 (s, 1H).
cidipiser medi ate 143 : 2, 4-di chl oro-5-ni trobenzoic acid
Nrtric acid (2.66 nL, 62.8 mml) was added dropw se to
2, 4-di chl orobenzoic acid (10.0 g, 52.4 mmol) in
sul furic acid %50 nLL at 0 C The resulting m xture
L \asAsEPPRRd A [ pbm t enperature for 30 ninutes. The
reaction m xture was poured into ice—water and left to
cool for 10 mnutes, after which t ci 'Ot_ase was
collected by filtRatidh. T naﬂtr|. ds drized in the
vacuum oven over ni ght,]| yi el{di ng JCr ugde
2, 4-di chl or o- 5- enzQtrc fd X46.7 g, 135 % as a
cream sol i gg* teridl wad used in the next
reaction wtho further purification.nmiz (ES-)
(MH- =234; HPLC tR= 1.98 min. 20Internedi ate 144
:nmethyl 2, 4-di chlgt o-5-nitrebenzoate
Di azonethyltrinmethylsilane (2Min ether) (31.8 nL,
or phadmavmitiyalyasccapldeld splo theraph i sehi¢ho

12, 4-di chl or 0= 5- ni i i d. (1Q. 42. 4 |
R Bt R ot IR PSR’ i Rudsa Gk, Vo0 trec
flubdNP ea_gmw@%] snap, a cg_g&}ic@&&ufaﬂ gRQipTIsl € ?hé&i&@[ a ?heny1C1_4alkyl

ni trogen. e resulting solution was stirred a

grogprin pfnoxerpebat gioups wrrodd, sy &S(Qe@di 1 wikich Ragepresents

o SL5EL 2 NGRS LA, SRR RS a0

exdeprperahdi ©isf2otheio ivd bherwiQeimany hesndticemean apobaigst R’ is
in vacuo . The resulting solid was recrystallised from

optng Ay Islp@gﬂg%lﬁéoqeooryp@]e@f H@@tfhypwmg: halo, a C;alkyl group and a C;.

-di chl or o-5-ni trobenzoate (4.00 g, 38% as a yellow
3aﬂ§°c’>‘§iggl.’&drjﬁ z (El+) Mk = 249; tR= 11.72 min. 1H NMVR
R’ (i3 Hylalo, DR IEA) gr8ud@pt{cdkily sybstiButcdidby( drid, tve) or tBres4luoro,
ternedjate 14

a Cg%agkﬁg{%% gg)%%% é?ﬁ”&ﬁ%L%‘iﬁ’k‘Ba&t 1_6:aﬂgft1§é$;:\%gwp, a Cj_ecycloalkyl group, a
P oA ARG PTG £ 0 o Byl 80
RPRDN(RENRH {130nioh R werl & sndopeetintndepresant Bt wbs phier grof, a Ci.

Ry SR O RSwae rderqim ot K ” REERe bt o Mrogen

atoffl tstwHieh WR$ afd dttaeh@cplREGgRaGRldd & PRRAchINASEOIYRIN to 10
was evaPorated to yield crude product. The crude

mepybepddretofiesy cheiring ppidonsily cpatgining 4n additiompboratzerrmisesen. S or SO,
g par 200 e . N
e R A e PR 4 BBy S OEHPRE y i

ons o0 drynes
C - Bllayighaup2 h¥ldro Sy, di € hatkiogbeinizast groff 08aQrap -NRRf i@shich R® and
«White solid. nmz %ESEQ (M:-MeCN+H) + = 261; HPLC tR=
R” andppendatly Teprriort Hap 61-a8kigzourprSosysyxsabogy! grawp ok Cs.
Y/ 6 Y/ . l.nit: [
TR B PR g TR e laSh pRh s TG R fachea
repsassipensiwacddbr patibly uisatmitod3 20 24 ndindet @l lebeoaeht eing; and p =0,

.00_9g, 22.7,mmol) in io drochl ori.c acid, 37% (,50
14 9o ea of B et baoqaliSy BERnopiinds sl erow
NIRRT WRidhIR BEnIR® 2fe & 08Ul abBvvadaR? degrshtdh-Jive or six

dropwi se maintaining an internal tenperature bel ow 5

me@befrddictoseany trang cash bliwvhivh ineptianally selstiiutedby preecriyaera Cisalkyl

for 30 min before dropwi se addition of a solution of
tin(ll) chloride (12.9 g, 68.2 nmol) in hydrochloric

acid, 37% (20 niL) maintaining the tenperature below 5

C. The resultant suspension was stirred at 0 C 15for 3
hours. The solid was filtered off, washed with cold

water (50 niL) and dried under high vac. The crude

o = - R . A ~ A
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tenperature under nitrogen. The resulting solution was
stirred at 65 C for 2 hours. The sol vent was

wWeapos#Esed to yield crude product. The crude PEDEBLR108/050920
was purified by flash silica chromatography, elution
gradient 5 to 20% Et OAc in igghexane. Pure fractions
were evaporated to dryness to afford nethyl
2, 4-di chl oro-5-(1H pyrazol - 1-yl ) benzoate (2.67 g, 5 43

groé%)a f‘orféaér‘?n& E@%‘)ﬁé %JM\ﬂ)_ﬁA@fl 1895%3!1%}321% ‘n‘%gﬂ lgﬁ" Jd R® are as

defilrfddl‘dbﬁd, 496]12 1éi:>erﬂts aCQBGi;B()O)@Rém&@hléBtrl,ls G5 1 GudiR’ fepﬁeséﬂts a
carhon h@ke@§a%11$q?d Qy pariilﬂiyeq,%@raé@cé;l ’_@Sﬂ) meIZl’bgrAéd het7er(?c§ffcl(1cl Ig:|r0up
cont%nﬁlg%@ Rl 81oPe R; § %WWh@?e% t'hJ: 'Syr%fﬂg ﬁm&%lﬁs&pfo%'o@nsO or

2, 4-di chl or 0-5- (1H pyrazol - 1-yl ) benzoat e
SO ZWB&hgs olﬂlcﬁlallyrhmwhq mCIudmgr’mmlgﬂ@ ah@®yopiianally fumtér ) benzene

7N
rind G651 QD qmnaly Sy et b e 4o G Mgy gy, oo,
carBOW, ;. 6éﬁ1'<‘@xﬁhlﬂb%nﬂf a e MR HBES o ptEIHRAM @ duthyit RYEBPSRE drGRore

i n"vacuo and the resultl ng solution was extracted with

hydvony ¢8l/s %aquy, Theallamasl, sz gemine, €aopbiysanmiee.edi(Cis
alké\@gml%% ora (ﬁ' t6gﬁ<};ln%l cloml'lgy’l 09 &3 6cyc&)'vﬂ<sfa41)4alky Whgl‘el% a%h gf the

oraté
1ast2th€eedgr@¢1:1soi %tﬁm@ﬁirlslmsnaml bylond arbﬁm éhmhdﬁy @Rd/dB Q@ Qalk8xy;
;15 %9 as a ite solid nYz(ES]) Hy+ = 257; HPLC
R’ f%sfnt?@ Gricalkyh gromr toalooxy3-saiky gr%@%&m@l @lkyb group, a Cy.
4als x?l&é a%lgllgg%u& Zreggl_lgé}écﬁlaé@)lcl_mﬂ%(? érg‘@ 0§21 grc?hpO@CI({])!;INR R&in
whicR- cp1bIOQi @ 43 rzﬁeﬁ loy b -abd ﬁletaﬂqklelreza:hlam iaoptordl Iy substaugediby 1, 2, 3 or
(él 48 é%] ded dro%'ﬁeto )
4%1hyl<ﬂr8un§ %Létfiqy%ns‘ 218 f‘cpea sogly reprgesng H, 2 & 1-sakylaspyp enjionally

sub%HiuftéﬂrByCO@Cern&g Puble) a@t, 10Qy@oaﬂz9?g15§1§ Eﬂé)(tl'oﬁﬂlﬂlf&gtﬁ‘tﬁ%d by one or

Ostirred at roomtenpérature f m nut es
moreeﬂmrp end/oi ky ar mowaS:-pbyt gdupsit @ (Eaclecmhlaé«yl@undlldyégltoupoa
m nut es

phSR cnlkl P epRRIs By B ARG A T8 Bandk® s Bargon

linKMRAGHHIMAOY Slgpd%{ﬁ[}nlhrﬁhﬂﬁlraté’d ekdli MehembeRe hRfeRshyelic g‘@)uﬁ containing
bei ge soli was a mxture of isonmers and

on%@ran@ﬁeﬁ@ Sveit @rwhdreinThe § mgaderie dis psidiserliferariof SGher SO- , which is

optgo ﬁ 6/&@5 it {uﬁl}ﬁgq%qlﬁl /eorr1 9 El%nazlilgif%setiéo ﬁgerézen% img/dand any
rin@$ @tlbﬁ&l@%@&ltﬁf@d&iy&inleloﬂ ﬁ10$@bf tthe fd)ﬂolwiﬁ@ﬁryhrd;dwg%d; carboxy, a Cy.

214.24; HPLC tR= 1.75 min. 1H NVR(400 Mz CDC:#L 6
salkoxg Erowypptinally substifuigd bysgne g muage pydyoxy pnd/ph Catserna e

t
g PR e A R DL AR T s iy
1ocﬂd0tékiylpm |(I3Jl(;mmh081d§y1® JAROHVIG OO cath) ofthe (IhsCthaemdgrah}bsa\%veﬁtlonally
t t f 5 hl 4- et hy1- 5-
subsOTe BT i‘/iﬁfoz‘é a%(éigb Clslkamol ) was added and
or RN&aSe! UL RG Wit fik %ﬁr@em Antrd Which iRy ﬁt%tch&t‘le‘epresent a

sol vent Was renoved i vacuo to | eavé nethyl o
sat@-atsid|op p@lﬁtmllymnmllra@d 3 to\00 2008 DA/ IBHS PN ICBREESL 0B ADntaining

an 0k bV B S0t e i cinlec o g LS hany

sthe(d"(%QoM m&%ﬂ-ﬁ])é fBlldwida: (18bko, &) 4allyDptibBdthy s@bsumted by
7.47 H s), 854 (1H s). I nter nedi ate 157 :neth yl

Cyam0ai- «rwclgal&fm 8y droyy, n@t lrﬁ}lt%léﬁlz SarBkepAl ballylfy- 6ail€r@)aye¢rb0nyl Ci

4all§lj§%ﬁ>§? oqr% ?grﬁeé)ﬁglf- % a%?itI{m;% enzo a(?eé) %?‘g g@éf err'EI\'%tngﬁ ol (31 “alkyl

groipe resulting mxture was stirred at anblent
tenperature for 2.5 hours under an atnosphere of
hydrogen. The reaction m xture was filtered through
celite and the solvent renpved in vacuo to yield crude
nmet hyl 5-am no-2- chl oro-4-net hyl benzoate (2.55 g, 95
%9 as a yellowoil. mz (ES+) (MrH) + = 200.30; 10HPLC
tR— 1.81 n1n 1H NVR (400 13 N+h, CDClS) 6 2 15 (3H,

"~ 0NN -_— oA oA — o -
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255- hydr azi nyl- 4- met hyl benzoate (2.00 g, 7.96 mml) in

ethanol (50 nL). The resulting m xture was stirred at
W@0000471568 2 hours. The m xture was al |l owed to PODGBaWE/050920

sol vent renoved in vacuo. The crude product was

purified by flash silica chreaatography, using an

isocratic gradient of 1 :1 EtOAc : hexanes. Pure

fractions were evaporated to dryness to afford nethyl

o B R BT s PEnsgRug (3,08
N(RHO, ih8Onaed@nad cither ({IESdr)e (hivkrH) thEOI%BI sﬁﬁstltllnlE’(ﬂ.GlytlF@ Jor 4
2. 2 |\/R 400. 13 CDC13) 29 (3H,
Crgll g?%ﬁs %,Q Rigs %drem a@%ko%gre&m Cagbpxyaﬁ @Qule 1@)2%1 aalkyl
a grbup--CORR 7R P if R/hichhk "> dnd ﬁﬁjmg%éﬁﬁenﬂ? r?%egelq't"H &) a ¢, Wiyl group

20 9/ 047558PCT/ GB2008/ 050920 181 In diate 160
and R* isHi,0a 6140l e tehgup- &-a(AHcpslpakpll grouy| ) benzani de

or %(Et h esa%ts%hgligum_}givg-i&g?}gw\;gﬁﬂa ?cl-}N 13%2?%2% a(t)reS, Ais
NRBL ko a&ddand4iths: AMREde chhhfis bﬁﬁéﬂa‘llg/@ﬁbs‘if@ﬁtélab n,2,30r 4

was stirred at_anbi ent t'enperature hour s e

Cryadlad igromsving R newshiy! iedeposdenthyercpisngnéthous €151l group, and R is

d
H. GRS B chB TS ol e FBECt Ton was a1 1 oved to

or RO &dprésaits Aoy ) 2R Sohdiéin @k @,50210k B aad @€ arakbbh éinked
m xture stirred at anbient tenperature over night. The

satpaioH R DRIUAHY uReBvied 3ita 1) aeuebcasthatpecycdisigenty @infainiag one or
h ashng t [

mo# ]i(Ie%I %%\%bh%@@% %Trﬁg]s 0 vlﬁotgi1 ev apoﬂg}@gdskq glfi?gai/gﬂgh s

optyalallpWwicgulig ineduidaig bmigetﬂ rantl(or apechatlly tfisedttd e beti@ngrivg a@d any

ring, X s on A DR D FF o6 Hota (e TR [PAGU0 S X MBIPOLY, Ci.
6all@§%§ri)0%12a @Q%aqui‘i{ ﬁ?%up @ptfbﬁal&lﬁbs@uted%yﬂtﬁle(o% hort hydroxy or Ci.

salkoxg, @84diRanoyl, B@Z@&H,ama;ho &“;23,1@}41&111)110 31(913 (leyl,)argyn,o or aCL galkyl,
I nt

Co BT EO A SenoRgh i ki siacactvg! e ol Ppsseroups i optionaly

subRQhudd Kjﬂoﬂ%for &dr M&dr%x? Bl @\ Qatokiy & R YepredthisaaResaaat Lor 6
00 g, 21.6 15 mmol) and | odoet hane (2.07 m., 25.9

(5
mepnbgiey hewrmhﬁ gup geNAmMS GHC) orme At dedt Cb@lpaggallymubstltuted by

C St ture

on @ RO Prel PR bl & TR AN, bUECT NP

or Rirdpesients %@%@blﬂ)ﬁﬂgyl Eioup Q@Iﬂd}naﬂﬁ eulbfstitutddeliyesne or more groups of
evap oraése |nvc toareS|due whi ch was taken up i n

forpatae rN \thh% @a@Bewdﬁp@weatlhmpr%ﬁ@%&%i Geqabkyk v
6&1@?%%%1 1 EANEE B DRSS, L AMHRE) Sttty

wharech zm\yanaﬂmle dliphativ aarbon atmnmnraegmdpjﬁ whoptionadyssubstituted by
hy(gg{;'pgﬁt 1t3gﬁ<@’r) %m.éaﬁlﬁéa;%yuprpog ae(mhta‘p ncge }nr(]) e thglcl: S}x%ogltlgns are substituted
in tglsqﬁél%p 4- et hoxy-5-ni trobenzoate (2.72 g, 48 %. 1H

(CDC13): 6 1.45 (t, 3H), 3.85 (s, 3H), 4.2 (q,

andzzH@y avalkable(asomatm) caglprch Bom ifi 8 graif) R’ ik np@wnaﬂdlsab@tmﬁdaby halo,
hydsrf)%;x, raeéa 3&]&}/[2 qrd 38 g%g%%wdeﬁttﬂe&)ﬁ% bn?onré ?l%tnefour p0s1t10ns are
Subgn@lkﬁdqh@hlgnﬁhﬁ@fxy 5-ni trobenzoate (5.35 g, 20 6 mml)

,in methanol &275 nL) and tetrahydrofuran (13
R* eaperseantp haloi s il 1864-43fkoxy, aitrayapindcpangen aaﬁosap& %(O)n(O)o as

[ f er

detﬁ e aé)ggeh %g %@FEP&F& a%ﬁe un%&rtﬁ{ea?erﬁwx 31{061%\?\%@&%8 ?{?‘[greocgcl?c group
coﬂt:lilh@llggiiie GehiokeN, 8/as e e hatcimthes Maybe in(iRboxidiped fof@ of SO or

filtrates evaportaed in vacuo to a residue which was

chr omat ogr aphed on 30silica with 20% et hyl acetate in

i sohexane as eluant to give nethyl 5-am no-2-chloro-4-

et hoxybenzoate (3.88 g, 82 % . 1H NWMR (CDCl3): 6 1.45

(t,3H), 3.85 (s, 2H), 3.9 (s, 3H, 4.1 (g, 2H), 6.8

(s, 1H) and 7.25 (s, 1H) WO

NN PN PN Ay g g o e g | Y NSNS ] AT NN NSN A CSNPSS OO A~
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7.14 (1H, s), 7.53 (1H, s), 7.82 (1H, s), 10.10 (3H
s). Internediate 167 : nethyl
WQ2@bgises 4- et hoxy- 5- (1H pyrazol - 1- yCbenzoat e PCT/GB2008/050920
Mal onal dehyde bi s(di net hyl acetal) (2.23 nL, 13.5
mol ) was added to nmethyl 2-195
chl or o- 4- et hoxy- 5- hydr azi nyl benzoat e hydr ochl ori de
(3.80 g, 13.5 mmol) in MeOH (60 25nl) at anbient
t t ' I
SOL AL o Eo by lBgBRe of Bt SRHE KRS RE IRy, 36
carBysap @@kﬂﬁoipgmt@ bﬁtl@talllgieulpmmduat by orlder motedsydprxgducC . ¢alkoxy,

s purified |I|ca chromat ogr aphy, el utjo
Cr aﬂowﬁbﬁn@uk émr% 113%4 ¥lagna, d &Gapéﬁ%{ﬂ@&lﬂp&ra PF@
seyBlobfkl HotT®} RYtioalkyiCyglly] wherein cach of the Jast three groyps ig gptionally
subBBtuddd tasoms orahdrowydroky dnd/nf £1(62EE&?9Y, (Olﬂ/Rle} epreseR8 pyrrbiRLor
(40 0O-d6) 6 1.37
Pyreé%y?ﬁwn@wbegw Jy ong Oéé“"(r% 16&9% §OBPS: " 6. 53 (1H,
anm@“S@,ﬂ&(ﬁgH s), 7. 74 - 7.74 1H m, 8.22 (1H, s),
1H, d). WO 2009/O47558PCT/GBZOO8/050920 183
Internedlate 168

LRI 5 iR i qvafsarépor'ege%zea' SyBRAATIAC
2 chloro 4- et hoxy- 5 (1H pyrazol -
9.12 mmol) |n_anqpn|a.(2896m/m1|n

€nov undér reéduced pressure and
the resulting § i on Was pHrtitioned between DCM
(250 nmL) and (100 nmL). The | ayers were separated
and t he aqueous Iayer was re-extracted with DCM (2 x
50 nL). The conbRAed organical ayers were washed with
brine (50nLi then dried Ei%gsozl) filtered and
or hhgsEReruialihacsrRipkle salf egsod i which
1§ Q%Mmﬁfﬁgkkpyrazol 1-yl)benzam de (1.82 g, 75% as a
e yellow solid. 10 MZ (ES+) (M:tH) + = 266; HPLC t R=
R’ h;ﬁésenﬂsra ColalkyhiNRréw0Q. ClaallayIBOle,\/Bﬂgd@)clcﬁlk‘lyl gﬁau@;%zh-l&
4.22 c
6cy<7 oglicoicyj_ grog.@) mtrg) a@roclﬁ% R(ﬁ (Cié)ﬁ 7 m( \Iﬂ?ch g)ls Hr ggmfl dnd R
tog%t)her &1‘[3 e ditfogd atoth b WhWQhé}t Sre heQehclBE ¥ ent a saturated or partially
| or o- 5- hydra2|ny1 4- et hoxybenzoat e Thi
un&atmr@t@qy Ado ﬁ@gengheeep‘aln@@o@ycdjmrmgtomybnally containing an addltlonal oxygen

or R PR Bet e b R AP Gr B § s e PR O g e

folloBAWIC 2l &ogp 4r ﬁrgfdﬁ@waBR{ ﬂqulﬂylﬁ &2 Qlnd R°Yhddpendaal e
To a suspension of the crude neth

reppesgii| lhppa §4 ha,lbylﬂ@wy 2 G pikorogipHR ﬁ%@@l@llm s bieddyi aigroup
e O

repl’ﬁmﬂlt); pyﬂ:hl@l pgeablydimidagblyt arisadylhéaize /1 tpyridldicy f @fpyzidinyl
The reaction m xture was all owed to cool, stood

eacaxpé .whlijms Oaﬁ%rlaélvéﬁb%tg%t@%l by PR oemaERC prldl gouRts
\/ t £
R BARGIEE bV aRIP boh el LR L2 and R and
RE vmileperrel\mlﬂmre@tesdntt}h acKEymHgfs gltoupa%f € ogcdclioelkiglgroup, a Cs.ecycloalkyl

| oro-4- gt h z benzoat 1.95
163y TR TR, Biet ok MU TG T1Gedh A0 SOk Sl ceiched
repfesBR LsaMRAtb@WE e&‘hhl urshiuiYRY 4 408 nlkedd i, he@?&;}%)lc @m opfonall
AR e qjy, 6. 44 - 6. 45 25(1H, pé opflonally
(1H, s), 7.72 (1H d), 8.03 (1H, d), 8.38 (1H s)
Internediate 171
: 2-chl or o- 4- net hoxy- 5- (1H pyrazol - 1-yl ) benzam de
Met hyl 2-chl or o- 4- net hoxy-5- (1H pyrazol - 1-yl ) benzoat e
(2.50 g, 9.37 mmol) was stirred in nethanol (150 ni)
and added to this was ammonia 33%in water (300 nlL)
The resultlng n1xture was stlrred at anblent

. . Y o . S ~ N

of the 5 MeOH fio
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car boxyl at e To a stirred solution of
(S)-tert-butyl

w@2@0bpdsexy et hyl ) pi peri di ne- 1- car boxyl at e ( 3. BOI/GB2008/050920
18.1 mmol ) and N-ethyl diisopropylamne (4.73 m, 27.1
mrol ) in dichloronethane (729 nL) at 0 C was added
nmet hanesul fonyl chloride (1.68 ni, 21.7 25 mmol). The
m xture stirred at anbient tenperature for 2 hours,

] r.at Vs
cof ARR'R Bt Rl BGUh i L AR En Y B Uil
mﬂSﬁhmngnnwhﬁmm&eCdﬂﬂbﬂ{ﬁm@SCn) and evaporated in vacuo
a residue whi was .chr omatogr phed il th
or Bo%Pé%SﬁmS aa%efpaT@Hz N%&Eé&hrﬁs TRy P AR OF @éﬂvﬁﬂ and R is a
butyl
Cl% sulfonyloxy)nethyl)plper|d|ne 1-carboxyl ate
r@ﬁesgnts a4 afhon libkeNVRUBBECDELG )nen@eﬂed;heterd_q@h@ grouidpntaining

1.9 (m 1H),
onejz‘l\l-f)pilﬂ:ﬁla@rt%.\bstéugg%?fﬁfle E?_&wrezgg%a linl 3.7 (m 1H),
3.9 (m1H and 4.05 (m 2H)
2009/047558PCT/GBZOO8/050920 185 I nternedi ate 174a
3. ( Sh-compoupdiel/forule(d- car banoy1- 4-
chl or ophenoxy) met hyl ) pi peri di ne- 1- carboxyl at e To
a stirred solution of 2-chloro-5-h \ybenzani de
(2469, 14.3 mml') aod ( -tem SOs;R
- 1- car boxyl at e
~8"nm) in 3 x 20 nL
added ceSHunrcarbonate (14.0 g,
43.0 mol ). Th8 ure was heated at 120 in the
m crowave for 2 HRours, cooled to anbient tenperature
and pressure, pogeed onto water (600nL), and extracted
with diethyl ether (3 x 200AnL). The comnbi ned di et hyl
ne, dried (MgSOH4)
or EpiiaC AR ol A YRS IE oL th Dl ch was

R,&ﬂﬁ@ﬁﬂ@@gﬁﬂﬂhﬁﬂﬂ@ﬁnékhbca wi th ethyl ioacetate as
,eluant to give a solid which was crystallised from
R? o 1oy pscHBet ¥l @PrPDy | s Lopsh L. ciiogy vashyris).-lopemsyitoyy, nitro, pyrrol-1-

1 RSP - ARSI Logi L ey
yl, (. 4PH)azolt] 35 1 lsymgid)nyuz' F-d{ipdr@prroldl-6i, rarpHicn; 4-gL, Byrrolidin-
1-yg@thi@'(d%ﬁe?{h{@nm%ﬁ%thoé Bt ”@%ﬂmgy% %dg@lp%l%l-iﬁf 5-

meﬁryg)i&%l 1351 4-mbalyMsiseamdl la%leor].’,z(fllﬁleth a%ﬂm&}%rr{folmﬁ{ Ylyl; and

chl oro- 3- (6-('net hyl sul f onyCbenzo[ d] t hi azol -
R’ 2rwre@ntsanﬁwlcBymdrrbly%ﬂe(ﬁ&epymlumyﬁndr ﬁ&)rpdrrnbdm-bar B-
bet

(1sctpé§/py? elullpgh soprolyylamm pr0p3'7)1 gn (&16&1"‘@1mm(\)l)propyl \ﬁ?{cyclopropyl-
me%MﬁéW B @@amﬁqmgﬁw)mzbudhhm ?@rh maz:bn@larlb

oxyl ate, potassiumtert-butoxide

yhmobYly aﬂer@ﬁem@rylenmﬁﬂw %(nrp@fmﬂ Y @@)paqpyl 22}p1perazm-1-ylethyl,

= seal ed
3(Hq%%ﬁ$hggnrcro&§€&gﬁﬁg %Q%glh%$ ﬁ%h§%?£ neated to
nw&&@y&hﬁbﬁmﬁﬂpmmpMﬂeS4nﬂhyh€pﬁkﬂﬂ@mﬂve react or and
cooled to RT. The reactions were conbi ned and was made
neutral by the addition of 2N HCl. The reaction
4, M X%Lbroﬁltp\dﬁﬁc% e 1¥1V'aﬁ§ﬂ FVRAS ¢ ?rgq)n Hhich I@‘ ﬁhed
wth water (25 nL The rgani c | ayer was over
My504, filtered and evaporated to afford crude

product e product wa rifi.ed by flash
. AR RSBy SIePL Tiosme GHEMLNTS +5 1006 MeOH
2-chdrEX M6 Rotgorph Gl b [Lﬁh?ﬂﬁilf%m BRELAMLA-D Y1 REHRRSSI [ Bizamide;
afford[(g) té?t buf?l Y %ﬁﬁ ]
chl oro- 3- (6- (nethylsulfonyl)benzo[d]thlazol 2-yl car bam
oyl car banoyl ) phenoxy) net hyl ) - pi peri di ne-1-car boxyl at e
( as a creamsolid. mz (ESt) (MH + = 623 ; HPLC tR=
2.93 min. WD 2009/ 047558PCT/ GB2008/ 050920 186
Internedlate 174c :

~\ ~ I VA I T Y - I T T T 1 ~

(4 21 g, 14.3 pr
M crowave vi a
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20chl or 0- 4- met hoxy- 5- ( 3- net hyl - 1H pyrazol - 1-y1) benzoat
e (0.964 g, 21 %9 as a yellow solid and net hyl
WQ 20041568 4- met hoxy- 5- (5- net hy1- 1H pyr azol - 1- yRTEeB2@a0n50920
e (0.758 g, 17% as a yellowsolid. mlz (ESt+) (MH) + =
281, HPLC tR= 2.03 nmin. 1H N9R (400.13 Mz, DWVBO d6) 6
208(3H s), 3.82 (3H, s), 3.89 (3H, s), 6.21 (1H,
7.45 (1H, s), 7.53 (1H, d), 7.78 (1H, s).

2- cﬁ%}k@-ﬁf—g@gg 49%126{]#7Ereth%/laglgn%thﬁlsulfgwlgjbﬁ%oztg aZ(_)Ll Yg]%arbam%l]

berizamide; A sol ution of nethyl

2 Céloggr%@ [frng2- dﬁ%‘@%ﬁﬁmqe wﬁ%fﬁ‘?e&w(ﬁ s G Ao 2amide:
2- cflﬁ’)go II(j—[[6 22 @Qetﬁ‘ﬂgtln}no/eﬂ'gfﬁﬁ'ﬁﬂhﬁ t{eﬁﬂ)thﬂzwﬂ)]ce{rol%ﬁn%w beﬁQerngde

was stirred nbi ent "t enperaturef our
2- clﬁhneo-bh[[ﬁ [21(3 thiydroviepyiralakn-i efsthedsuliodgibanecthved]-2-
) E:ssur and .t he resulting solution was 30 partitioned
vl %) m.) and water (20 nlL). The | ayers were
2- cﬁ%@@l\ﬁ[@@g&%h&% BOMEBRIS bAYISEenY&ifial6l-BX 1| EABAREY I YWehPamide;

e conbi ned organic | ayers were

2- Ohm%éﬂ[[ﬁn(?-’r@hﬂjhylh@r( @@ylﬁu)fomdmee@lotbwg@@&y |carbames Bgnzanaide;

2- C%%@%ﬁ[? gg é) | e hd d%;lglg e '1)%%11720%a201-2-yl]carbamoyl]benzamide;

2- cﬁRirdSuNCM65[2((5—11&@1&63{95/13&131Hnﬂﬂfyaéﬁiuﬁet}dﬂd)sbl@@%a}ﬁ%ﬁlﬁ)tﬁﬁiﬁ-m,
83 % asapale yel | ow solid z (ESt) (M+H)+ = 266;
yllegpameyRibenzasgdes n. 111 NVR (400. 13 MHz, DMVBO- d6) 6

B TG (TES T S TR DN el MU ??H‘ 9.

yl] &rbﬁmmyﬂéxénmnadd,m

2- c%lﬁ)g%l-&jﬁggg‘%é lg%%gﬁcggl 1%5@1%? &athﬁ?ﬁ%o%?r gnnz)(/)t azofg[ dl
yl]gdrﬁgﬁwia@ﬁhg 2-chl orobenzam de (Internediate 33,

: and oxalyl chloride (0.259 niL, 2.97
N-[6rh2- Ibm2sdwmanﬁddflsuﬂlf0ﬂiﬂl}be(nmthm@1 -2yt cabaney | 2athiore-
b m cr vvave tube. The reaction was heated to 120 C for 5
“HiMift%es in the mcrowave reactor ioand cooled to RT.

N- [g&[?—'(‘&‘éﬁ@lh ”}rﬁétﬁ}fﬁylﬁoﬂylﬂ@&lzothlazol -2-yl]carbamoyl]-2-chlorobenzamide;

| sul benzo[ d] t hi azol -2- am ne
2- ctllom@%%Hédil-c(iléﬂydwxy@mﬁlamym)@hybulﬁqml]}aewoﬁmazmliﬁ Ylamhamoyl]-
bev\@%&?tl rred with N, Ndiisopropylethylamne (0.470 ni,
i mml) , and added to this with stirring, was the
2-chfougleN-F e[ 24(btapl-@Fmtihex gty ansinc) ayiutfonylitens@hiakélon
m xture_was again heated in the mcrowave at 120 C for
yllenbrmerbsazanade:The reaction ni xture was evaporated to

L G T e g s

yl]ctdnmm}ﬂ]ueuzmléet and stirred in MeOH (20 nL) and

2- cg -g{-ﬁgﬂ%(cgthv{%?l‘gf;a?@}ng}reﬁg%ulw nyl enzotlhgatzlole2-rrEt hanol
yl]édrﬁat%ﬁ&}n]%@ﬁ k.- 2- chl or o- N- (6-

(et hyl sul f onyl’) benzo[ d] t hi azol - 2-yl car banmoyl ) benzani d
2- CB10¢6N4[[61;[2 -(42-Bmeghypyremlidme by )stby isulfonyhbenicaihiagas2- i ed
lthé%lé%q rude .to the next stage and di spl acenent of
yllgagka Wef‘ﬁ‘ngﬂe’mam ne. Internediate 179
2-ch@Br&N-g692 42 BYdmehy triorphb1iBS Mty ufh benzothlazol 2-
2- chl oEr{oq44£fI uor okhz nlﬂtﬁr oben?g)bléc ygi(:l d §(al 0 g, 0.250
yllepsbamaydbengtamide:t o sodi um hydr oxi de (1.25 L, 2.50 mol)

< AR S o

yl]éwremaeh|benianidei d, the precipitated solid filtered
of f, 25washed with water and dried to gi ve
2-chl oro- 4- hydr oxy-5-ni trobenzoic acid (53.2 g, 98 9.
I nternmedi ate 180 : net hyl
2- chl or o- 4- hydr oxy- 5-ni trobenzoat e To stirred
nmet hanol (1.45 L) at 0 C was added dropw se acetyl
chI orlde (O 290 L, 4.07 mml) V\hen the addi ti on was

N | e 1 e ~ N
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I nternedi ate 186 : net hyl
5-am no- 2- chl oro- 4-i sopropoxybenzoate To a stirred

W@ 00904588 of et hyl PCT/GB2008/050920

2-chl oro- 4-i sopropoxy-5-nitrobenzoate (5.33 g, 19.5 15
mrol ) in nmethanol (130 nL) apg tetrahydrofuran (64.9
nm.) was added platinum (0.760 g, 0.19 mmol) and the

m xture stirred at anbient tenperature under an

L L i S

yl]mrl)amcﬁ}h]beﬁzdrmﬂat es evapor ated in vacuo to a reS| due

e T8 PSS SToSBEG e pefe

yl]édr@dﬁl&q b%ngeglluggo 4- 20 isopropoxybenzoate (3.70 g, 78
% whi CL was shown by LCMS & NMR to contain -15% of

2- Chhneoﬁéﬁ[édm(ém@thzdmpomm-l -gbptay auliforyl hgnzotverd - phase

ona gave met hyl 5-
yl]%ﬁ%;%‘”%ﬁ’g ’4 i sopr opoxybenzoate (3.04 g, 64% and
2-cHRbLN-[ 8- thh h Al @tﬂz@thﬁh 1229%
-C [ Tt Y&%ﬁr })i);lﬁ't}?@ n@b 70 B (<

1H NI\/Rﬁ)
yll@#hamay! ew@nquFD 6.7 (s 1H) and 7.2 (s 1H).

RIS Rt s nyretisals 1o 2
yl]ws@mys]beﬁzmldﬁet hyl
0- 2-chl oro- 4-i sopropoxybenzoate (2.95

2- CH%‘P i\f ir [Ay et dolan- alreethﬁ)a%lp@.@tmswlfapyulmzehwa@l -2-
yl]@aqggﬁgoﬁ]r?%{&aqmagl ution of sodiumnitrite (1.00 g, 14.5
mol) i

wat er (12 nL) dropw se maintaining the

2-chEJmnN F642-¢2 hedtiopt: OpiGeridiitindsifongfbersolhitzbb2- was
SUB‘} in an ice-bath for 30 mn before dropw se
yl] B Ihepfanife; sol ution of tin(l1) chloride (6.89 g,
NP8 2-
o C’ﬁrig)lrﬁt arni %g@ trl]n ég ﬁgﬁgg{agﬁ%@eﬁggglgmﬂ%gﬁﬂ&rlﬁe r ezsul t ant
yllsusgerd]benzanaide;at t enpt ed to be stirred at -10 Cto0C

<o F-ldadlib bugaroarslbet kb bSte58 180 wi t n
yl]mﬁﬁﬁoﬂﬁjéﬁzmﬂje{thl s seened to take the product into
he adueous phase, |eaving behind impurities} . The

2- Chm@b{zﬁ[%ﬁééé -araecredricedethsdtpnyibggothiazgh?ch caused
precipitate. This was filtered and
yl]%alrgﬁe ng’%ﬁ%a\?tgsi?fet hyl 2-chl or o-5- hydrazi nyl- 4-
2-chB>®@4NDF[G){yl(meﬁieﬁl}ﬂzﬁnﬁa)@ylﬁﬂfo@@l]l&é&lz@th%blb solid as
the HCl salt. 5 MZ (lonization Method) lon Type = No
yl]@ﬁé'?am%e]lﬁen%m %. 09 mn. 1H NMR (400.13 Mz, DMBO d6) 6

< b B gt i oyt Py - ™

yl]ctanbaancn;éﬂjeazmldlao nmet hyl

N T O T PR R ] R T

2- c%ro%‘ 'I\Qg[@ 3 (55{ ;%15ﬁ%@fh@ﬂan%&?eﬁ&[’sﬁﬁ@&%}ﬁ%ﬁ%ﬁﬁ%@1 4-2.90

I'n €t hanol was™ ad
Yl]mbmlﬂEhmdbl s(di met hyI acet aI) (3.24 rrL 19.6

Ol g R S L R S A

yl]Jd?Barﬁéy]}b@nﬁngQ@}Ct vvas purified by flash silica
chromat o ghy, el ution gradi ent to 50% i sohexane in

2-chrtopeN-[[ ‘Kmﬁ@m‘ﬂﬁgthwépﬂ“f@\ﬁafpér}ékﬂﬂ’lﬁtuefoﬂﬂﬂrbﬁ@%thtaéd -2-

chl or o- 4-i sopropoxy-5- ( 1H pyrazol -
yl]%g aﬁ?(gyelﬁ)% 1d‘(gZ 190 g, 76 %9 as a creamsolid.

I nternedi ate 191

: 2-chl oro-4-i sopropoxy-5-(1H pyrazol -1-yl ) benzam de

To a solution of nethyl

2-chl or o- 4-i sopropoxy-5- (1H pyrazol - 1-yl ) benzoat e
(2.19 g, 7.43 mmol) in nmethanol (150 nL) was added 30
% (W w) aqueous ammonia (200 nlL). The reaction mxture
was stlrred at roomtenperature for 90 m n. then

. o ~ N ] a — - ~ ' —
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(1H, s), 7.75 (1H, d), 7.85 - 7.87 (1H m, 7.99 -

8.03 (2H, m, 8.27 - 8.28 (1H, m, 8.35 (1H, br s),
W@2®3/047558 s), 8.85 (1H, br s), 11.75 (1H, s),PdIG82008/050920

(1H, s). Internediate 193 :

2- Ami nobenzent hi azol e- 6-sul feEyl chloride Potassium

nitrate (694 ny, 6.86 mol) and sul furyl chloride (551

p L, 6.86 mml) i owere added slowly to a solution of

2- cﬁro%‘-‘Nl@tEg 23011183 6: a%%m @Jcbé[%QslﬁI&egﬁ 6@ieﬁﬁ)§£t | guﬂev\négthiazol-
2 y$]baﬂbamdylf]lmernzﬁnmeurs at O C and allowed to warmto room
re_overni e react eutral i

%Oﬁiﬁéﬁ? AL PR -‘ﬂlﬁf‘iéf‘é Yamyroget %lﬁtlfgglsét]gamwmlfwiggy|

y11866HRGE] b(el?fzagfmgtg m.), washed with brine (50 nL). The
organi'c | ayer was dried over MgSO4 and concentr at ed

2- Chhmi@N Iled2dedmetytaysioprapyt)amgiojethysy dingl [pendobuambli d
) f& ﬁﬁ)strlturated wi th i sohexane to give the crude
Yl logacamidey, ange solid. Yield = 350 ng. (-51%

2- clrﬂo@(l) o) [[6J(an%tﬁ@§/‘ ﬂ%/l% t‘%l)ﬁeﬁﬁéthﬁ%lyi-yl]carbamoyl]benzamlde
| oro

- car bano enyl ) pi per azi ne-1- car boxyl ate

2- Chb)r%rNsH6ti?-11Wdrqxﬁ’ethyléhﬂf@ryé)b§n’4‘qtmmmWyé]bemngde

N N e LT

ber&@m@@ram necar boxyl ate (16.8 g, 90.0 mml) The
sultant suspension was stirred, under nitrogen, at

2- CIEE’@O'@ Hlorl2 de-dimethulaminasghoxy sehydsul fony Hoengothmel-2eact i on
red into water (500 nL), extracted with

yl]ﬁ%%g&ﬁw%%&#@§y the organic | ayer was dried over

2- chhﬁ@@[(ﬁ;iyhbhdmeB ahdlfm}alpmzatﬂlmioI—ﬁy@f:atrbmdoﬁlﬂbemizdtmid%he

u pro uct | ash sili.c
2- C@[ﬂr ¥y lap’ﬁv%éﬁp (1get b‘écjbfcmw @40@1%@61%@3%@3%6%enzamlde
2- cﬁfofr@ rSCtg%ea%l Pyiglﬂl (64(I(lg’thylsulfonyl)benzothlazol 2-ylcarbamoyl benzamlde
5carb hl or ophenyl ) pi'per azi ne- 1- car boxyl ate
2- ct@r@ﬁdlgﬁ]gta{lo%-yé\é\l —é@t(méthywmforefl)i’o@hzcmhlntd -2ESI -)
I%MTEP = 338;  HPLC tR = 2.12 nin. Intermedi ate 195:
YRRy )266]6?185&?? ani no) - 2- met hyl pr opan- 2- yl sul f onyCbenzo
2- C[lRI)}O SI(IN@?I‘élhd P/BfN-‘ﬂ@-(fﬁ@th?lsﬁtfbﬁﬂﬁ%nﬁhlﬁ&éIOZSleﬁrbamoyl)benzamlde

6- (1- (i sopropylam no) - 2- met hyl propan- 2
2-chloreriSeyblon ﬁ}w @z%lllylgﬂ&my ber(zeﬂmamb2 yicaptranpaydibpnzamide;

2B S ST SIS gl

ylchﬂbag}splab@zdmhtedr ate (15.0 ng, O. 05 mml) |n vvater (0.5
The m xture was heated to 550 and 191 treated

2- owomrSrtyatO@@@ﬁlogSérw -fracthplseléomibbenzodlgazaletyloarpprapylphrgzamide;
2 L T B S LR Pl
2-cmotrd51-5ssaltmayaNt{d-(meﬂlnylmithmd)@gmhmamlbbyhalé)aﬁmbzl)bemmn(@s

2-<floko-ab i e BPEROUR T sl B Ssemb s e
be&gﬁrfmened ethyl 5 acetate extracts were dried (MJSH)

and evaporated in vacuo to a residue which was
2-chlore-Gr(atrecthyli tHrpetaagl-1-abei 4 6 €methytpulienyl)benzothiazol-2-

6-(1-(isopro I_ ani no) - 2- met hyl pr opan- 2-
ylc?l]ibéﬁlf’%ﬁ%ﬂp zo[ d] t hi azol - 2-ami ne (299 ny, 40%.1H
2-chidro 8- ég[?h@ﬁ%fldﬁ-l-py&zgl (-Si'_/} k- (m@th%lsﬁ&or;ﬁ}‘lﬂenz&hﬁ@olzz 65

s :

(m . 2.65 8.0
ylce@amg bawamglels (s, 1H). 10 192 CI ai ns 1 A conpound

ept
2-< Gl SRl R b o AR R R R B PR framice
C _6al kyl group optionally substituted by one, two or
three fluoro, a C2_6al kenyl group, a C3_6cycl oal kyl
group, phenyl, phenoxy, a phenyl G _4al kyl group, a
phenoxyC _4al kyl group, pyrrolyl, a group RaS(0)11(0)0
in which Ra represents phenyl or a C _4al kyl
optionally substituted by one or nore fluoro, n is O,
1 or 2 and o |s O |o except that mhen n |s 2 then ois

o T ey ~a
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R2 represents H, halo, a G _6al kyl group optionally

substituted by one, two or three fluoro, a C2_6al kynyl
WQe@o47588 C2_6al kenyl group, a G _6al kyl SO20 grCUEB2@8/050920

C3_6cycl oal kyl group, a isC3_6cycl oal kyl G _6al kyl

group, a C3_6cycl oal koxy groyyg, nitro, sulfamoyl, a

group RORN(CH2) p- in which Rb and Rc i ndependently

represent H, a C _6al kyl group, a Cl_ 6al koxycar bonyl

h
- B R SR BN h ALl O 2R Bl 1R RIS
meﬂrﬁnésﬁifeﬂi‘[ea saturated or partially unsaturated 3 to 10
nbe I I
2B QBRI horSgBro B e BB Brer e he

ylcgl%tdﬁlw?y&{zh&del ng is optionally substituted by one or
nore 0 | ow ng: a G _6al kyl group, hydroxy, a

2-cllorGaHR edineainyd amino)giralidine i - y&)- (6 {methyiRBReny libonkotb taz G52 -
) r%d R6 %ndelgcgdently represent H, a C _6al kyl group, a

ylegoa gy WA A %onyl group or a C3_ 6cycloal kyl group or

2- cR@r@JsCbﬂEsﬁlyl-@g@t@ﬁéthmﬁltbntynse&btm%ﬁa 1A&@Panh &1 Meh Edide;

they are attached represent a saturated or partially
2-chlpserd upwrelin-1tydmethye b éo-carcthelseomy beneothipgyy:2-and p =
4, 5 or 6, or R2 represents a C _6al koxy
ylcgfbam%y%befm%%}aefy substituted by a group -NRbRc in
2-chioir6-5- (B dBidhyRemaiogetBex yg el - (@@ﬁetﬁ?l@tﬂ@ony@)bel%tﬁleﬁﬂesent S
a five or six menbered heteroaryl ring each of which
ylcpdaggyhsrgpmides ubst i t ut ed by one or nore G _4al kyl WO

2 52&1?%0%i§0 grﬁgups&%or rru%%81 %%ﬁe%%%ﬁyﬁ cﬁx gngngr Rc

2-chloeo-asmelbyli-Ned- (aiedlydxulfonylﬂ%nlzﬁhraeslehtyk:arbagro&yl.)ber(z@W?
R/ re ent

Li nked
2- Cé@% %f(gdn%bylﬁ%lﬁ i Q%Pg‘ggﬁé‘ﬁt%}’ b PO P'@%‘Fa%lde
2- chﬁ)&@ N)(@cghétﬁylgm% R 1)BARLA]i8YoNg- ﬂ&-‘%bﬁﬁoﬁPS mﬁﬂ 1 284 %aé?)l 1-

wher el n e|n|ts oXi di sed form of
yl)mmdewhl ch i s optional ly bi cycl i ¢ including br| dged

R ERUR]E k%gbﬁ%%%gﬁé’ PR S
2- cflRJr(l) BV PGimi BYBT-Q X)) oq@ 1 Kdnz6@ldsexycar bonyl

a C _6al koxy group op |onaIIy su stltuted by one or
ylepbreioiihermasyidend/ or G _6al koxy, Cl6al kanoyl, benzoyl,

2%[8_@1({&63%%@%%@ oaqzlgg'{lézo%%‘%é‘sl&écyc%yqﬂwﬁ) (%ren%niuﬁle’l

2-chhes-N-[16&3alictbflatiptdplyBatiofiyliRazgh@ugs? - yﬁcﬂmm@ﬂ]islpyrrol-l-
substituted by one or nore hydroxy and/or G _6al koxy;
yl-menzpmpgicesent s a G _6al kyl group, a hydroxyG _6al kyl

2- cﬁfoﬁé‘ﬂgﬁ 8 Q!Q%@P%ap@ %laﬁgp@gF(fpy?s&%ﬁylﬁ%lﬂ%&g;ré&lbz_or a

yl]wmmyllﬂﬁ&thNRﬂﬁgnZM1M| chgis O, 1, 2, 3, 4, 5 or

> RIALR RS BLERS GhaLn L ORLLOALL Y SUSLLLML L DY o1

15&3%ﬁfgdently represent H a C _6al kyl group
optional ly 15substituted by one or nore fluoro,

N-[03-[3-Gaxp tidlioal-kiyprogylowponyblpenaotiasdol-2syl festhiamety Hel - blylowﬁépyrrol 1-

1%? fluoro and/or by or nore C _4al kyl groups), a

y ZT&:CGCI oal kyl G _4al kyl group, a phenyl G _4al kyl

2- cﬁfo@él-lN [[6—[91(@%@311{ @ﬁérﬂmo%owlﬁﬂﬁinsiI]Meﬂzﬁth@azoﬂ-z y#|c@badoyl]-5-
and is a carbon linked saturated or partially

pyrmﬁslavhbwwlcte to 10 nenbered heterocyclic group

2 R RIS OB TR B PS5 Tk o

pwﬂ@gpylbﬁﬁhmymblcycllc i ncl udi ng bridged and/ or
optionally fused to a benzene ring and any ring is
optionally substituted by one or nore of the
foll ow ng: hydroxy, oxo, carboxy, a Cl_ 6al koxy group
optionally substituted by one or nore hydroxy and/or
C _6al koxy, Cl1_ 4al kanoyl, benzoyl, am no,
G _3al kylamno, di (C1_3 al kyl)amno or a G _6al kyl,
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156al koxycar bonyl, a Ci _6al koxy group optionally

substituted by one or nore hydroxy or Cl_ 6al koxy,
w@poodasisamoyl , benzoyl, ami no, G _3al kyl am no, P@i/G81008/050920

al kyl)am no or a G _6al kyl, C3_6cycl oal kyl or

C3_6cycl oal kyl G _4al kyl whergjn each of the |ast three

groups is optionally substituted by one or nore

hydroxy or C _6al koxy; or R represents an aromatic 5
2-<Rlor SN RILEIS Hye e i ong B R ) ARG B pymol-1.y
berramédedf the fol | ow ng hal o, a G 3a| kyl group or a

2- CCI"ES‘B:E)\I ﬁéﬁ’%l%rwp Subeliiire S’egg& faeol &yéw%f%?y as}.alysfpl-l-yl-

bedAmME & -NRRg in which RP and Rg i ndependently

repreSent H, C _4al kyl, C _ 6al koxycarbonyl,
2-clgjorerN- [{éﬂ@-y)llper@m-z},@Ilﬁyy]sullfdtxyh)]ahnzmthlaol-&abtl]mMO_ylﬂaﬂ -kyirol-1-yl-
berdhoup) ; wherei n any avail abl e aliphatic carbon atomin
A Gap R3 is optionally substituted by 25hydroxy, a
2-clar@N-[{Bl[ 290 -ntdthBakt ?Mlﬁé)@thlyﬁbﬁﬁfoﬁﬁ]’e{ethﬁ%lez “Yhédbsheyl]-5-

positions are substifuted in"this nmanner; and any
pyzelal-yabingamidsivat i ¢ carbon atomin a group R3 is

| kyl
N- [i@f[%? aihéox ls)écth ltSLlﬂ‘f l]?%nztoﬁlﬁ%orlrg?yqf? opfdl%-e{ﬁgro-y-pyfrol-l-
yl@ﬁﬁmhkﬁns are substltuted in this manner; 30R4
epresents halo, a G _4al kyl C._4a Ikoxy nitro,
2- Chm‘éﬁbﬂédﬁﬂpwan -§roupiiretpdy gl gengsthipepl- %é/&ﬂcal%m@yl]é
tu partially unsaturated 3 to 10 nenbered

124 @t%&€%§%wggkgroup contai ning one or nore N, S or O,
2-brdres-&N-(6-(h@sdpromyarh@o)ethyiltud foaxi) bing ethidzolF- MyddartEMayt) -5 - (WL -

2009/&47558PCT/ GB2008/ 050920 195 SO2, which is
PYEYr - yMidsbsti t ut ed by one or more of the
2P P S RO N Bl e oph SR H-pyrrol
lbem@ahkéxy, Cl_4a|kanoy| benzoyl, ami no,

i.(Cl.3 alkyl ' i 6al kyl
SRS @)ﬁée&%&%&fpﬁ%ﬁ@%‘%ﬂ%ﬁn@@ﬁ FRerSgtoamoy))--
(IH“—@%BOIOT [’g@ﬂzlaﬁlge three groups is optionally
53ubst|tyut ed one or nore hydroxy and/or C _6al koxy;

2-chlor®AN- ffe@r@s@n slpiarzon-yylpropyysubieny Yoenapthizspbl-yiearbamoyl)-5-
(pyglldmlﬁ_yb%&qgl%/ezone or more Ci _6alkyl groups; and mis

A conpound as claimed in claim1l as
2-chRp6-2E @3- ﬂiiythﬁf@iilmﬂdtﬁn-ll%lﬁ%uﬂfoﬂlﬁl@b@ﬁot&iazol&-ylcarbamoyl)-S-
phar maceut i cal acceptable salt thereof in which RI-
(PYF@BF@SL:MDEGI]@& ©>R2 represents a C2_4al kynyl group, a

gic ycC EN szsg‘zlgemglﬁ’gp% i 1%( ? ﬁﬂ)lr%} ISU%OH%&‘%?‘L%YIEE-yllc%rbamoyl)-s -

(1Hapiabolpl -yBbéhzemide; and Rb and Rc 15t oget her with the

2Bl RO b I 4SR5 2B RS Brbamoy)-5-

ﬁﬁ{oﬁﬁggeyl%ﬂlﬁlerl ng optionally cont ai ni ng an additional
oxygen or nitrogen wherein the heterocyclic ring is

2-cbjpro-6rathsthgluldspytazvle thybyN-dfré3-¢4-nmvindpipérazinel -

f ol | G, .4al kyl - NRdR
ORPe R R ARR Ty Meafr BBt Hor o
2- cam&aL(BMhetaylompy@z@ wgtﬂu&aﬁm&wﬂp@bﬂa@mai dy

substituted by a grou RdRe in which Rd and Re
yl)pr@mélp@lﬁu@dﬂbplgvzqﬂe@:@@eﬁt:arbam@yl)alvemmmép,ky| group); or R2

r azol yI
<RSI T B A e LBl R Rl
ylcaphimonhibymsylpiidnt Linethabsuioeater rmr e G _4al kyI

groups; R3 represents a C _4al kyl group or a
group-(CH2)g-NRfRg in which qis 2 or 3 and Rf and Rg
i ndependently represent H a G _4al kyl group, a
C3_6cycl oal kyl group, a C3_6c¢cycl oal kyl 25C _4al kyl
group, or Rf and Rg together with the nitrogen atomto
whi ch they are attached
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represent a saturated or partially unsaturated 4 to 6
menbered heterocyclic ring optionally 196 contai ni ng
wW@e00adiss onal oxygen or nitrogen wherein t he PCT/GB2008/050920
heterocyclic ring is optionally substituted by one or
more Ci _4al kyl groups, or R3ppepresents a group
-(CH2),--NH(CH2),-Ri in whichr is 2 or 3, sis 2 or
3, and RI is a G _4al koxy group; 5or R3 represents a
k : |
R b R A L S
yk@ﬂmnmybb&hamahkyl groups. 3. A conmpound of fornmula IA
ioor a eutjcally acceptabl e salt :
2- 0{%&@ A\Oﬁrqm Na&l@ @‘H FBKIRCE b ,Prwﬁ’%lffs@mn?%&ml-%
ykﬁ%aﬁs Dg§ﬁg&§mcyclopropyl cycl opentyl, ethoxy
hynyl", cycl opentyl oxy, nitro, pyrrol- yl,

2- beml)-ﬁi 6-@-(A-methy Ipii priraiim-1 gzlzplropy}bgpdﬁg)zly)ll)bdnzyﬂh;azol -2 ylcarbamoyl) 5-

(11* ?2,24?5{ Al L)B?nzil' azol 5! [ ny% ri azo y
2-cBigwo - té\é@af @ Mﬂh&? ipckazit-1 YRR B0 B g Ynzo@HE60b lytHaRsamoy).-5-

| met hyl nmet hyl am no) et hoxy,
OhﬁéﬂH¥VBUﬂﬁ®mykoxy 3-net hyl pyrazol -1-yl, 5-

2- cg%ro-:lq @:gﬁa (gd?eﬂ%ylal%%ﬂ gﬁ)rogﬁ%ﬂ{ r&?ggﬁz‘%g}nﬁg}2 Jt%agéaenlg]?%)-&
nmﬁ@kmebm@ymﬂﬁlldln 3-yl, (3S)-pyrrolidin- 3 yl,

2- Cgf’O?%%\g%\[r o@l&*ﬁﬂﬁ%@ﬁ@pﬂ/lwl@m@ﬁr o no) e%ﬁ%@pwy,l)-S-(lH-

cy l.met hyl am no) propyl ,
Py m%aiggra%%ﬁXl yI)propyI 2- (azet|d|n 1-yl)ethyl,

2-cBlof@2e(q-di-methylp2krigin- pilybq]nj/ﬂonyl)benzothlazol 2- ylcarbamoyl) 5-
2-( an- 2-yl am no) et hyl, 3-(propan-2-yl am no) propyl,
morzphﬁfl bcagiide: yl ethyl,

2- cﬁl’o@é"l\g@ {}yllneih I?egidﬁh 4 }Xédﬂ%‘flﬂw&nzothlazol 2-ylcarbamoyl)-5-(1H-

oxye m no) et hyl ]
pwnaﬂhbx@@mhymahlno)propyl or 1 nethyl 4 piperidinyl.

2 6?@ﬁ?lgrogﬁﬁg¢] Bleﬁ% @)?igenzio 1§40 2pyrl)ec\e{}b%1lillsoyﬁlbeanz(anm|1 c; whi ch
2-cBrosbUNa[(8 n%tﬁﬁ@lﬂ?on@?aeﬁ%tﬂﬁwez W&a@mﬂs@lﬁkm@{nﬁu&f onyl ] be

nzot hi azol - 2-yl ] car bano enzam d

2-bporgpriNot(6-methylsulfaythereet KW@M ﬁB@&rhéyn@.sd]lfeemlﬂb,enzot hi a

I
N i R PR T R oo S By i ot i azo
ﬂ(6%aeylh}alﬁﬂfohgnseuidﬂbeitﬂanylgt%xba&?oytrp:txpharﬁ%[eniaﬁnaa (3
oxypyrrolidin-| yl sul f onyl ] benzot hi az 01- 2-
2- op ofo- éaﬂ%@r%[(?mgjélﬁqléglylbenzothlazol 2-yl)carbamoyl|benzamide;

2- cﬁgﬁ&; :40@9)@\%&@ Iﬁ&h@ﬁlg&kgﬁgﬁl Jﬁlaxééleé Eyéﬁgﬁ@?w&%ﬁa&t h
2- f[uﬁfcé BI—[cddSiﬁtdﬂb@ilaﬂfmgﬁtmdﬂsaidlmqylwabmmzoy@bhmamﬂﬂe;2- yl]
a e, . .
2- 65%55%33% %RF (é ne%ingﬁlﬂéqngkheﬁwhw%lf%W%P%IBM]%@%? hi
2- c[ﬁl%% 32 ¥ih]aRxh f’N"P?@ g%ﬁﬁ%ﬁ%en%%m% @WC%&I&I{)@]bCDZ&IﬂIdC

2- met hoxyet hy am no) et hyl sul'f'onyl | benz
26ahﬂu@2dﬂ{QﬁnwﬂwhuﬁbmﬂhﬂybﬂMEnkaﬂim@bamwyﬂbﬂwmmkk[ [ 6-

2 cg}fojrég %ﬁ%@;{@ﬁzgﬁz@%ﬁ%ﬁﬁgﬁy&% ck,ﬁl[azgloi O &% baoydTbenzamide:

2-( ot N[ @y ek Ry MEk Iy BBl ]-2 JMc Adh b l4smbiphoih 4banz o
b thi%f g§}2 §5yl]carggnnyl]benzan1de g i ™
cnzamidae;

2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-4-pyrazol-1-yl-benzamide;
2-Chloro-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]-4-pyrrolidin-1-yl-benzamide;
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N-[ [ 642- (but an- 2-yl am no) et hyl sul f onyl ] benzot hi azol - 2-
yl ] car banpoyl] - 2- chl or obenzam de;

WORGPMB471528 (azeti di n-1 -yl ) et hyl sul fonyl ] benzot hPERGB2@8§50920

| ] car banoyl] - 2- chl or obenzam de; 2-chloro- N[

[ 6-[ 2- (2- hydroxyet hyl am no) efpyl sul f onyl ] benzot hi az

ol -2-yl ] carbanoyl] - 20 benzam de;

2-chl oro-N-[[ 642- (et hyl - (2- net hoxyet hyl ) am no) et hyl sul

2I§@%ﬁ%€§%&l?1&%ﬁ%ﬂbﬁ?§gﬁ h %Oﬁ_?lrﬂ ropy r%?%{i&;yl Jethyls
2- Ghlcﬁmnﬁy{z] benﬂ@hﬁpm@ln 2h-Nd[(ecrae tharzolion esnz athiate!-2-

- chl 6-[ 2- (cycl opent yl anmi no) et hyl sul f onyl ] be
Yl)‘f’?i I’I’ﬁ’yé Pza.’ém §/fl ] car banoyl ] benzani de;

Hff() £h 5@'519&15'6{(1[1@’[}[0%yfe%hzﬁsﬂfowf]ﬂéﬂzgﬁhﬁe&g b rd{'l]'aar%aﬁ%gfl?bhc}ﬂl&%

benzot hi azo ] car banoyl | benzam d
berzamidepr o- N- [

e e R R IR LR SRSl

bedAmide; (1 phenyl et hyl am no) et hyl sul f onyl ] benzot hi az

01- 2- car banoyl ] benzam de; 198 2-chl oro- N-L
2P (e %tglorqbenmyﬂ)c@r@ampynammq]umormw) “sohighiganeshyiyasetic acid;

th
R BRI Gt SRR YR SR IR eyt sui ¢ onyi
yl)(}g@&ﬁﬁ@fl]ﬁeﬁmhlda yl]car bam)yl ] benzam de; 52-chloro-N
| pi p erazin-I - yll)aet hyl sul fonyl b enz

6- [2-(4-ne
2-(%,—{1\{[@‘[59)(}@&6@_1) W’ﬁé@@ﬁrﬂ%\ yibcrsosiprale —yl)carbamoy ]benzamide;

M R e b

2- (Q-meropmw){N{(@-mahyksykfdmbmm;zbmmznmgt)bgrbsmble@hmlzamlde

t 10 | d
N-[568 t@\daﬁ%m[vﬁ@&éotb%é il %}aﬁp@?ﬂ%&?ﬂgﬂ%ﬁsdﬁo) et hy
f Z
o 1\2@% 13%6 lﬁig[mﬁ 6;5-“}{9{-1%%8% ﬁﬁéh ]2Cﬁ}l’cgfetrmlﬁdéélipgiaﬁéﬁﬁeﬁ1? onyI 1b
2- CémrotM[@z@hetgflsuﬂfﬂopﬁbemﬂuym]l-@adicarhad@yl]baﬂéanmeor 0-

25 e ST S R R b e i

N-[£6-OIdRy 1@ulmn[yi&n£&m(aﬂolez g]}}&&bﬁﬁdﬁ?k%pﬂenﬁk%ﬁéth#)%zﬁ@[&é‘

benzoth| azol - ] car bano Ig@enzam de;” 2-chloro N-[

2-Nlghylsylfanyl b&ﬁé@pﬁi lmlﬁqny&eng;qt pdlhylqasbaamasbibanzensiic:2-

NP BRI RER7 A i B R BN hRAFE A bhHRL ©
N- [“?@mmﬂwlfcﬁyﬂﬁﬂa{ﬂlﬂ@ol RyQbreaioy-2 [p§rbR1 -y[-b3iandde;

uorop rroI | di n-1 - %) ] et hyI sul fonyl ] b enzot hi az
2- E@lf{ylgl W nxlbengAtiyazol-2-yl)carbamoyl]benzamide;

AR S [

N- [(GMahjlsglﬁirlgﬁreozxyhm1h%fbmrbmﬁ@}tl]194(mﬂufoocmyéthjdsulfonyloxy)-
h| az 01-2- yl] carbanoyl]b enzam de;

ben;_za Sro- N-[ [ 642- (nor bor nan- 2- yl ami no) et hyl sul f onyl ] be
2- d['l%%_brlt] Wet%ylsﬁ A EaemYdbReRFR ML R0y 33 %t RhRY Rodzamide;

2-(hgerprie Fe®ypiperidylyubiony pbdndpthidzoly P ylcarphmay fsmyihidenz ot
2- &llloroci\] [€6 [(¥lpl‘gp%%%ﬁ%l-lplp%reﬂ};l?sqlilf%relj.fl]benzothiazol-2-
yl]carbamoyl]benzamide;
2-Ethyl-N-[(6-methylsulfonylbenzothiazol-2-yl)carbamoyl]benzamide;
2-Chloro-N-[[6-[(1-ethyl-3-piperidyl)sulfonyl]benzothiazol-2-yl]carbamoyl]benzamide;
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WD 2009/ 047558PCT/ GB2008/ 050920 199 2-chloro-N-[[6-] 2-
[ (1S, 4S) - 3- oxa- 6-azabicyclo [2. 2. 1] hept-6-yl]

we@rdvghs1ss$ onyl | benzot hi azol 2-yl ] car banoyl | bene@rG#2008/050920
2-chl oro-N-[[ 642-(2- propan- 2-yl oxyet hyl am no) et hyl sul f
onyl ] benzot hi azol - 2- yl ] car bgpoyl | benzam de;
52-chloro-N-[[6-[ 2-[ (1-net hyl cycl opropyl ) am no] et hyl su
| f onyl ] benzot hi azol - 2- yl] carbanoyl ] benzam de;

2 GeLeI e ML G120 ARBA e b an L aNsh eI A28 -2

yl]&rmmmehkdrﬁlge(Z hygr oxyet Eyl sul f onyl ) benzot hi azol - 2-
T 2- X - 6- )

2t B L e SRRty TPt iRy Befiogs feagothiazol-2-

yl]grbgnwljb%ﬁ{m goyl ] - 1Obenzamide; 2-chloro-N- [[6-
di met hyl ani noet hoxy) et hyl sul f onyl ] benz

2- Cdﬂd’md‘ifﬁ[&B—@Wganéaylbmmnyptjopglﬁzl&my(ﬂbgnzothlazol 2-

hi i di n-3-yl sul f onyl benzot hi azol - 2-
& SR G, & -3yl sul fonyl benzothi azol - 2-y
2- caﬂ&lamgfb & ﬁl@bﬁhbﬁm Ppiby i HoRidmih A AT ARBEALamide:

i azol car am) benzam de;
N- E[@'ﬁ'élﬁl%kd@l - y(l)pwmkscdllfony@lﬁ}lzwh(a@d(%ﬁﬂWb@nwlba;ﬂh)qy@’@mzamlde;
2- qqérﬁlzl\cl) lr[L)62(33y T@&QB W?Préu%fz l)zofnzoil%azol 2-yl]carbamoyl]benzamide;

2- CHNJI()Q\I-Q['BE(B rﬁdﬂdirﬁm%ﬁldﬁrbﬁﬁglﬂf(hhlyﬁber&bﬂﬂazol -2-yl]carbamoyl]benzamide;
). CyI car banoyl ) benz

RN B-(11l-dipredi4-tisen=Aw P BropHseifgnydlbenzomiazaenz o

barmyl ) benzam de;
yl]%d%eﬁﬁ@%%gﬁ&%g ‘opr opyl - N- (6- (et hyl sul f onyl ) benzot hi az

2- Cdﬂerﬂ N-I[Kﬁa[r?ab(aydypljobglfmhmlﬂiﬁmo)propylsulfonyl]benzothlazol 2-
ﬁ%ﬂghl &2 5-di hydro-pyrrol -1-y1)- N (6-(nethyl sul
yll¢ E%?tnﬂ @zol - 2- yl car banoyl ) benz ami de;

2- éiﬂ&lah@ £EB []‘é @yﬁb&wyﬁa%ﬁhﬁ%&g&hm&s@ L fienyAh A% dnide;

I azol carbanoyl
2- CZLIQINNH[Eﬁ-@-@y@bf@pamnrbpwlﬂﬁn&hb@ﬂzythwa B1ylctbemepl] binaazmide;

2> Gl R SRy O ey ey ey BRStiaek3r - o

yl|HrsahHaTmRMLnheazan de;
252- chl or o- N- (6- (et hyl sul f onyl ) benzot hi azol - 2- Xl car ba

2- Ghbg,rQ)N{fom [Fodpmethy ipiperazin-hehipserydied fonyl Jbenzothiazol-

thyl- 1H pyrazol - 1-y1) - N- (6- (net hyl sul f
yl]garﬁ%l o%e}gf?lggz’rgl 2- yl carbanoyl ) benz am de;

2- czﬂ@blm{m BEAR3- Ivedly by probiprimyhidFgrrolidinl ) -y Nndery( sibohyllisanlz6thiazol -
onyl ) benzot hi azol -2- 30 yl car banoyl ) benz am de;
2- Yﬂ%‘l@?@%]-]w—“@@n{%t hyI suI fonyl ) benzot hi az

2P e e R S R B SRS A % 2 b

yl]gdrbmndg&}hayia)mhenyl met hanesul f onat e;

chI 4-
GVl @1@4 ‘&:E% VSt sRy sy b erstiE e 22- y1 ¢
ALPARRN bR e;amde ;
52 chl or o- 5 (3 ‘(di met hyl ami no) pyrrolidin-1-y1)-N-(6-(m
2- (‘éﬂmﬂﬁiﬁléf Br@H)lreyz thyhingino piedsuifbuy irdnaetbialzyl2-enz

Y”%anf%arﬂ“&’r‘@e%m&lﬂ%yl N- ( 6- (et hyl sul f onyl ) benzot hi azol - 2

2- emé@aﬂlpw:py@mﬁ@ A6lidid= ICYIlR6Py18ulfonyl]benzothiazol-2-
pyrrolidin yl methyl -N-(6- (rrethylsulyfonyl)

yl]esibasnoil fearanpdery | ¢ ar barmoyl )b enz ami de ;

5- ]%fgl%oc%jglﬁérg)zﬁé éﬁm(eﬁlgﬁﬁ%th}{vﬁgﬁzgﬁﬁfgﬁg %)gfi?all%a&%g&gg{z 1¥1|i el;“

2,5-chl oro- N-[ (6- et hyl sul f onyl benzot hi azol - 2- yl)carba
noyl ] benzam de;
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2-efor PSR B B b ST bRtk it iz 25
ylcarbﬁinb?l)le ﬁhﬁiyﬁh@Mﬁé&hﬂ&ﬂﬂdbC arb arrat e
- Am_nocycl obut )sul fonyl benzot hi azol - Z[dﬁ/th carb
1az

2- cg}%?,-}]( (62(1C¢W%’FQP—W? ?greethy Ipropan-2-ylsulfonyl)benzo ol-2-
ylc%%ﬁ?@%ﬁ% %L)Elgoﬁegzﬂﬁltdpyl am nocycl obut yl ) sul f onyl benz

car banmoyl] benzam de;

2- cﬁLo@»lSdBc(dhdaa[tﬁﬁar@ﬁ}odp}mammylﬂmdédnﬁmmﬁopgmbdnaawmmzbz-
t hi azobleezze%}%car banoyl | benzam de; tert-Butyl

ylegrbpmoy r obenzoyl ) car banoyl anmi no] benzot hi azol - 6-

x5} 5 ool RS ks Aoz pRERR Y at e

tert- But
ylcar-bpmzlcpl(bamm)phanbeyl)pmrbI)idiaqr-bmdgdxamen o] benzot hi azol - 6

2l SitalRe Yy €0 S BRI Gl R TGP Bl &z o
ylox?)‘o)éﬁz]a@rﬁﬂ@annw ] benzami de;
2- Chl or o- 5- et hy 4- et hy I I perazin

n r
2-chloy-Sull gy enin i deat - 5-(6Goey ol ongbenzofdiiazol 3

enzamn de;
yl%"%ﬁ%&ﬁ%{%‘{’% 42- (4- pi peri dyl ) et hyl sul f onyl ] benzot hi az

2-chlor@syb}(amndaytainoeyritiair de)-N-(BQgc2ryGhl fon b Bénko [dfd Bizol -2-
2- et hoxyet hyl am no) cycl obutyl] sul fonylb
YlC ABERDBeGRMBC] vy | carb anoyl ] b enzami de; N[ [6-(3

e OIS oE e MR SRk oaol 2-31) cart

ylcﬁrbﬁimbplcgr-bhm[o&]ﬁpl(dnsmp)pwgdﬁ@ul-f:ahny;ﬂl)t—;el, 3-benzot hi azol - 2
-yl no nz X .

S-SV e8 Lo Copre bbb HB b opan- 2- yi

ylcabhiBihaReRZR; [ d] thiazol-2- ylc arbamoyl)b enz am de

2- chmwaim@&(@@ -mihg Bifegidf 4 rrubfphpl) prezalzithiazoly? -y padpynoyl)-5-

n en d]t hi azol -2- ylc arbanpyl)b enz am de
(lﬁ P’émzol IVXQQWE rL lidina yl)b enz

2- chhdr@l‘l}ﬁletﬁoﬁ}hNO(%QINnétﬁ E[’@hﬁiﬂ wlshﬁnwl)ﬂ@n@cs[apmbﬁalm az
01-2- 10 ylc arbanoyl enz am de ;
ylepgpmpy b1 @p@hsh(l‘(b]?n?%léﬁopyl pi per| di n- 3-yl ) met hoxy) - N-
2- c@ﬁ)raz Ottltp%clysér Ca?‘g)&#é\g I%§l ﬁf; n[rr%]é r}f}l}:&gerldm -4-ylsulfonyl)benzo[d]thiazol-2-
ylcRrb@iﬁbpl)b)enlklal[n(c@ sul fanmoy1- 1, 3- benzot hi azol - 2-yl ) car bano
yl ] benzam de;
2-chl oro-N-[[ 6- (net hyl sul fanoyl) -1, 3- benzot hi azol - 2-yl
] car banoyl ] benzam de;
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152-chl oro- N-[ [ 6- ( 2- hydr oxyet hyl sul fanoyl) -1, 3- benzoth
i azol - 2-yl ] car banoyl | benzam de;
wWQ20l041568 N- [ [ 6- (di et hyl sul fanoyl) - 1, 3- benzot PCEH&BR008/050920
yl ] car banoyl ] benzam de; (R)-2-chloro-5 -(3
- (di met hyl am no) pyrro
l[idin-1-yl1l)-N(6- (nethylsulfonyl)b enzo [d]thiaz
ol 2-yl carb anoyl )b enz am de ; tert-butyl

2- 1SR Ry 24 R ISR N - ARA R BERER D Bizof dYirER22-

ylcyibamopBbayhoatcbanmoyl ) phenyl ) pi per azi ne- | - car boxyl at e;
2 4|—Cf Bl}lﬂrorN)@)(?-lq_le(ﬂ@ylPW@]p%rEE% 2%%%&15%%%@%&]@8&01-2-ylcarbamoyl)-S-
égthMﬁ%g&gm%lcarb amoyl )b enz am de ;
chl oro-5- (4= (di met hyl ami no) pi peri di n-1-y1)-N-(6-(net
2 4F@ltlﬂuﬂoﬁlﬁf(§+() tmeatind pipdilidiniay ot Hony peuzohd Jta a2y dcabamoyl)-5-(1H-
lqe 252-chloro-5 - (3,5 -di methyl-1H pyraz
py%Wo “YHYOREPEC 3 C(4-methylp ip eraz in-1-
2- clrﬂo)r@-ﬂQﬁ%thﬁUNf(@f(Yltﬁ@hﬁE%)@nﬂﬂM Sfﬂ@hl@@rﬂjl)bgniﬂ[@ﬁ{@z(ﬁ-wbarbamoyl)-
enz am de” ;
5(1H4WW§PhybimeWR@héZep an-| - yl)propylsulfonyl)b enzo

2- C[l%%é QI ghoxtyh |%6 r@/ ln%e)tl?rlsﬁengm)? yl%ﬁ%ony@bgt?zo’[d]ﬁugzoll 9 charbamoyl)-

5(lquﬁubiy%Aﬁ%hﬁﬁnﬁaethyIsulfonyl)b enz o [ d]
- yl ¢ arbanoyl )b enz
tertzbléhh Aof?o(iwc@ﬂ@r@ F-methoxpiyt éﬂ)@ﬂ&%‘?lrﬂ- rztl)'g/qn)zwlbwﬂgmeﬂmw]

anoyl) - -(1H pyraz
th%z?o??%%lt%ﬂ%lr}é E%‘?{ﬁ% ]%\9‘% %g%gf O47558PCT/ GB2008/ 050920
2-cRdPo- 4 methoxy -N-(6-(piperidin-4-ylsulfonyl)benzo[d]thiazol-2-ylcarbamoyl)-5-(1 H-

hl or o- N- (6- ( 3- (4- et hyl pi perazi n-1-yl) propyl su
PW@Hﬁ @%%@Pﬂ?thlazol 2-

2- c}i 09@&1%&9&49 NSﬁ((lyH;lax%@z&hdﬁl msaﬁagﬁmquo[dpmazol 2

| or o- 4-"net met hylpi perazin-1-yl)pro
ylcmﬂohmoylf)éﬂ@lmpmzcdf ldypbrinazoide?-

R R A S T g

ymﬁﬁ&ﬁﬂﬁ@ﬂﬂ%&ﬁ@&ﬂﬁﬂp%biﬁﬁﬁ hﬁhﬁ@%‘d|ne | - Carboxylate
0

| or met h eridin-4 on E met h Isu
2- CthW)(b@mtl{y@]nmnpmlnylgN gﬁr@@ﬂ@dmmny bfm_ia[ﬁ] 42701~

| o 6r(2-nmet hyl-1- lidin-1-y1 2-vl
gl BahEt o (i nvor 2 a0 o vi)propan-2-y

2-cHil o b gsppydoxy SN e phagdthylpipendiam-geulfonyl)benzo[d]thiazol-2-
2-chl or o- |sopropylan1no) 2- et hyl propan-2-yl s

ylcaqbﬁ@ﬁyl))%@ﬁfzwramlhh -whsnzgnide

2- C% O‘Eﬁéor a %@%\é{ﬁp{c}? &ﬁé/ H&Bno) %gg‘vylsugo%)l ?\I_b?%zolhlazol -2-

yhtasbdrhonjbehirenda| d] t hi azol - 2- yl car banoyl ) benzam de;

2-@?%?52 fﬁb@%ﬂyl%me e G SUH-RoG T B Ay bhdrgratbiazol-2-
yb¢ﬁ§ﬁﬁ@ﬁﬁgﬁhg@ﬁ@qqnyl)phenoxy)pyrrol|d|ne | - car boxyl ate

2-Qhloti-51(3-din¢iBy lmndey tlsbitb uylyN) [ Be ne tfytijut thingl kB -b2aagitl awch-2-

roI|d|n 3- yl oxy) benzam de;
YD%FE%?%@ﬁ>é£%ﬁ fret hyl pyrrol i di n- 3-yl oxy) - N- (6- (net hyl su
or 4 piiidnaeioZI0f sctMbREQhlt drerad® Yy! car banoyl ) benzami de;

2-chl oro-5- (6-(di met hyl am no) pyridi n-2-y1)-N(6-(nethy
Isulfonyl)benzo[d]thlazol 2- yl carbanoyl ) benzam de;

ter

6 52 ARt slvcsed ooy SRS B S i azol - -
yIcarbannylcarbannyl)phenoxy)azetld|ne | - carboxyl at ; e
255- (azeti di n-3-yl oxy)-2-chl oro-N-(6- (et hyl sul fonyl )b
enzo[ d] t hi azol - 2- yl car banoyl ) benzam de;
2-chl oro-4-fluoro-N-(6-(1-nethyl pi peridin-4-ylsulfonyl
) benzo[ d] t hi azol - 2-yl car banoy1) - 5-
(1H pyrazol - 1-y1) benzam de;
2-chl or o- 4- met hoxy- N- (6- (1- net hyl pi peri di n-4-yl sul f ony
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2-chl oro-5-(1-net hyl azeti di n- 3-yl oxy) - N- (6- (et hyl sul f
W@eopbprssy o[ d] t hi azol - 2- yl car banoyl ) benzanm dePCT/GB2008/050920

2, 4-di chl oro- N-(6- (1- et hyl pi peri di n-4-yl sul fonyl ) benz

o[ d] t hi azol - 2-yl car banoy1) - 51 {nor phol i nobenzam de;

52, 4-di chl oro- N- (6- (1- net hyl pi peri di n-4-yl sul fonyl ) ben

zo[ d] t hi azol - 2-yl car banoyl) - 5- (1H

2 AR PR sl WOV s it Y >

ylchtbemopol)orizmaieo! - 2- yl car banoy1l) -

> ng( 1li%%iifZgWM&R&?%ﬁ?fInY‘S@PHX)F‘Hf% Pbenzethiazel-2oyleaspamoyD)-5-
(Py)ﬂ%ﬁﬂﬁlol @gt&&w&l 2-yl car banoy1) -

yrazol -1-yl ) benzamni de; tert-butyl

2- (ZthI@ N B4 kﬂe(dryd)plpemanlfﬂexlyplﬁpjliﬂfmyi)bmmmaz;pﬂ Phdearbarhoyl)-5-

Hh dli()) benzo d]
mo g?% 63 Cl§u| fonyl ) pi peri di ne- 1- car boxy! at e;
2-Ci&ol R Pndth %ﬁﬁwaﬁn 65711 R %eﬁL(dLrﬂetﬂ?hS fwzirpmyl ) benzo[

d] t hi azol - 2-yl carbanoyl) - pyrazo y1l) benzam de;

yl)nrszyl@wf@ryé)banmlmy Ncqrbal(lqylbi@nha,mlﬁs,per. din-4-ylsulfo

car Qtlzlg %\lt(g (?1@%%;1%1? oqerafni/ l)yb}g lsu Cfonyl)benzothlazol -2-
ylcarbaﬁbga])bméaﬂﬁ&tehoxy -(5 -nethyl-1H pyr azol -
- 1)-|\|-é_2-(1-ma.th ip eridin-4- ylsulf nyl)b enzo
2-q1<éq>rpﬂ}l~§ ]l I@I@Ml@a@b@ﬁﬂyﬁy@mghﬁg@thlmo1 -2-ylcarbamoyl)-5-

mo?%hg)ﬂh%e?lé?nﬁ(ed' net hyl ami no) met hyl ) - N- (6- (et hyl sul f ony

enzo azol -2- 20 yl carbanoyl ) benzani de;
2- Gﬂmbtiaethymylm-@w[6p(@}xmethly]@ﬁae(a]zimﬂatylh)pqujyﬂmtfbdjzlﬂbeﬁzgthmub1ﬁ2-

%aé% t hi azol - 2-
Yl]iﬂr ‘B’jﬁ’SWL DGES 11 pyr azol - 1- y1) benzani de;
ls QIR (@1 i 4T
2B AR 5 L AR g )RS i il
ylczﬁzmehl)bmma@des di net hyI am no 1- pi peridyl) - N-[(6-net hy

2- ch[?o fI\PHSy 2- me‘[%lyp?r@}?rtro 1 qulgprol}/an)f 9fs1t1)l?'o )X)b]enzorf&]?hlazo

ycherﬁb?l)g -RofphofhéBhbathiasi nocycl obut oxy) - N-[ (6- net hyl Su
| fonyl-1, 3- benzot hi azol -2- yl ) carbanoyl | benzam de or

2- Cbl@mﬁﬁhmm%éﬁ (lymgidy lppeaisiine4 9adul fonylghaage[d]Bmzel- Aylcarbamoyl) 5-

(I RTBNel s R5uEb R cmooosy 050020 211 oo

2-cRhoedaneth&xy(-B=(6dil maéthylpgietid i)y fsutibhyd doendo[ Wt hialbl{6- ( me
t hyl sul f onyl ) benzot hi azol - 2- yl car banoyl ) benzam de;
ylcarbamppho-moyrdolinehenzapidpy | pi per azi n- 1-yl ) propyl sul f ony

o | ERRRL SEplsFriccsbants) >

52-Chl oro-N-(6-(3-(4- methyl pi per azi n-1- yI)propyIsquon

yI )l?ﬁqn éq%g) Stac%?llg)o% !th%?)g oy é)zlsprfm 5 f@ gse nélae 1cg1%ent

(4 methylp ip erazin-1-
yl) propyl sul fonyl ) benzot hi azol - 2-yl car banoyl ) benzam de
A compound according to any one of claims 1 to 6 for the treatment of obesity or

beif SO PSR Betts stane g S5 Tt KBRS RF g aleBlinaror
satidty B @0 D& (fbr ﬂ@ttfaamnﬁ)én@ or didb&tedtfod thellrbafh) ranaebdic

azol - 2- yI car banoy hol i nobenzam de;

symirang, dpioths Iréamgmyogﬂw Prsle- Wi isyndrdiyg sorbe kizatrment 911 gaphexia

I
res@%g z'%ln‘g cal cﬁﬁgésﬂ %é@a(r%i% lﬁ% }&%‘ib%%%r%z"?n Za%&lﬁ ?ue to ageing
or AYDS ot étﬁnmb)hbeﬂﬁﬁ[mé] drivhenid otdtruytihvearudaomy, dremeanm de;
2-chloro-N-(6-(2-nmethyl-1-(pyrrolidin-1-yl)propan-2-yl
sul fonyl ) benzo[ d] t hi azol - 2-
yl car banoyl) - 5- nor phol i nobenzam de;



2-chl oro-4-fluoro-N-(6-(1-nmethyl pi peridin-4-yl sul fonyl
) benzo[ d] t hi azol - 2-yl car banoyl) - 5-
WQQ{026H 7558 azol - 1-yl ) benzam de; PCT/GB2008/050920
2-chl or o- 4- net hoxy- N- (6- ( 1- net hyl pi peri di n-4-yl sul f ony
| ) benzo[ d] t hi azol - 2- 212
yl car banoyl) - 5- nor phol i nobenzam de; or a
pharmaceutically acceptable salt thereof. 25 7. The use
of a conpound according to any one of clains 1 to 6 as
a medi canent. 8. A conpound according to any one of
9. cl aAn®nipotind fccbatfing tveartyramatofielimot 106 ési theytreertmbﬁti af®besity or
overwei ght, for the_ preventiaon of i.ght _gain, t he
bei g GYATHTBD PoFVeRppReY Veiehhaposmpfelaion LAPPRYC andor Saty,
eatgl:gscﬁsrog@errsc' and @F tltth%letn[ 8?&1%‘&& Iﬁ@lhgisabet es, for the
treatnent of netabolic 30 syndrone, for the t reat nent
5 of the Prader-WIIli syndrome, for the treatnent of
cachexia resulti rom cancer . t1v hear t
105 55 Ripobtboley il et SOF auBs? F Satia § Khge iy e
treMBR ATobedlfyodtitGpd 2 YRbeib@i | ure or chronic obstructive
pul nmonary di sease. 212 9. A conmpound accordi ng to any
one of clainms 1 to 6 for the treatnent of obeS|ty or
bel Rl%htgll o%cebl{( gal?%OHIﬁll%%e 2;' r1s1 aatcorelﬁ)oun cordmgg fo any one of
10 cladngspf@kﬁbﬁpmﬂaédnﬁcdlry&@témmﬂe @aﬂt tﬂlb@betlﬁadrﬁﬁduhrbtwuﬂl 5
10. A compound according to any one of clainms 2 to 4
phasmagquiicaleadegptable adjuyanthelikupps ppe/AE casFicishesi ty or type
2 diabetes. 11. A pharmaceutical fornulation
conprising a conmpound according to any one of ioclains
12.1 t & d@ngroupd aa:dmtiegltd asl dng odicképt alod € isedrhbihiiemewith anather
adm xture phar maceuti cal | ccept abl e adj uvant s,
theaﬁpﬁﬁ%%%g&na%f/ léﬂw%faf njlRg geatmept gf/se%ewp@aébﬂﬂ dgdbelss o ng to
any one of clainms 1 to 6 in conbination with another
t herapeutic agent that is useful in the treatnent of
13.0bes\ pyocassdd prepdicabemngmund Bccotdng o pryowesd ctaompi épar e
a_conpound according to any one of clains 1 to 6
OB 'si ng: a) reacting a benzami de of formula (I1):
o) teddbngabch Pl 60 dRhulRA1): R4 and m are as previ ously
defined with an amne o fornula (r1r) 001 1R3 O
(') in which R3 is as preRlous®y defined in the
presence of oxalyl chloride, optjonally in the
presence of an inert sol ver .
presence of a base, @é@ o8
a Lewis acid, at a tenpers 2 in the range of 80 -

15

R
ey
2  in which R', R*, R* and m are as previously defined with an amine of formula (IIT)

0O
I
N R

M 0

H,N S

()
in which R? is as previously defined in the presence of oxalyl chloride, optionally in the

presence of an inert solvent, optionally in the presence of a base, optionally in the presence
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b) reacting a conpound of fornula (IV): 01 I S - R3
I 1 o(lIV) 5in which Rl, R3, R4 and mare as
w@e@viogissd y defined with an ami ne, optionally PEI/GB2008/050920
presence of an inert solvent, at a tenperature in the
range between anbient tenpergigure and the boiling
poi nt of the solvent to give a conpound of fornula
(r); or c) reacting a conpound of formula (V): 01 13
of agfreev\vlls 8&191 f/lt adt(ee pera ! 11% rjl\{'g rgn r'?ljfnigeOQS ’15&4l onagllve al%oglpﬁund of
forpiu@s@nee of an inert solvent at a tenperature in the
range of 80 - 150C to ve a compound of formula (I);

b) SACtHNS & @aBIGUAE ohfaEY f'e of formula (M): WO
2009/ 047558PCT/ GB2008/ 050920 214 in which R§ is as
previously defined with a benzam de ornul a (I1),
optionally in thegpresgnce @f an+r ot—v% in the

range
bet ween anbi ent | to givé a
conpound {)}I 4§or ; Tpr eﬁbr eacting a conpound of
formula ( 3 m ) with a benzam de of fornula
(I'l') in the presen€e of oxalyl chloride and then an
am ne, optionally|in the presence of an inert solvent,
at a tenperatuige~in the range of 50 - 150C to give a
compound of formula (l); or @Y)reacting a conpound of
. l 3( ki 0 e
i ARERRTRH I hd S Pt v gl P e
prepafnes ehaened scﬁ{?eﬂt naratterspdri@nd in tiid rafgd iRAPEmaimbient tdmpehure and

ge between anbi ent tenperature and 150 Cto give a
the(?@%‘é@ﬁﬂ“ ot the selient & gquacemp@yndr eletmug (B eonpound of

¢) feRetdl ol pflind &Pforkalit) (v):

presence of a base, at|la td oegﬁQE

0
o,
RR o0 o N §—R
A 0
‘ NS
RY): H H
0

o )
in which R', R>, R* and m are as previously defined with an amine, optionally in the
presence of an inert solvent, at a temperature in the range of 80 — 150°C to give a
compound of formula (I); or

d) reacting a carbamate of formula (VI):

: 0.
PR
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15

with a benzam de of formula (11) in the presence of
oxalyl chloride and then an am ne, optionally in the
WQe@gesrses of an inert solvent, at a tenperat urBCT/GBRI18/050920
range of 80 - 150 C to give a conmpound of forrmula (I);
or h) reacting a conpound ofyfhormula (X): 215 R2 in
which R1, R2, R4 and mare as previously defined wth
an amine of formula (XI) ,Rx HN(XI) I RY in which Rx
in \Qﬁﬁgh RY g 5? 10[315 ?Vdeﬁﬂéd it %fﬁeﬂga%ﬁ@ bt f?)%h ay(Il'l) nolpttllaﬁally in the
resence of ert solven at a tenpera
preﬁehﬁe bﬁlang ﬁleafso%nt- i B Iﬁesteﬂcegjf\a&)a@e aoetmmpechunfe ifi dienuhg between
1) in which R3 represents a ou (CH2) 2- NRxRY,
ampigpt tmlperﬁézre g 15 C r&glaﬁa Cmvpa%d Qs ﬁ%la iBuan y
a conpound of fornmula (X)
dn%%%n%%anﬁ%gH&nggﬁgn oxide salt thereof,
optionally in the presenc: of aQinert solvent, in the

presence of a base when al cahol is 10 used, at a
tenperature in the ra¥ge ) | 0 and the boiling
poi nt of the solvenéjig pve a @pnpo of formul a
(I); or ) reaciRd a-sonpound of formifa (X) with a
base or a hydrol ysing agent, optionally in the
presence of an inert solven?v t a tenperature in the
range between anbi ent tenpe ég ure and 150 Cto give a
with QriRAKside bf fRmm (4113 (i1 Jhie ;@éseﬁ& ckf)oxag@@mbﬂse anCOER en Rkhine,
of formula (XI1): in which R2, R3,
optRhalndh e prescags qfraevm@uwlyendeau ariemlpwatune golpp eérn(gb)of 50 - 150°C

i.odi de optionally in the presence of an
“>%&%PP?%@OW%Bﬁféﬁgﬁ?gbﬂﬁ the presence of an inert
ﬂ1§&hmgakmn@buﬂi6@@%@ﬁ@¥umﬂ)ln the range of 80 - 150 C
to grve a conpound of formula (I). o
I

I

S
Il
)

(VHI)

in which R', R*, R* and m are as previously defined with an amine, optionally in the
presence of an inert solvent, at a temperature in the range between ambient temperature
and 150 °C to give a compound of formula (I); or

g) reacting a compound of formula (IX):

N

A

HN" 7S

_\\ 9]

O=n=0

with a benzamide of formula (II) in the presence of oxalyl chloride and then an amine,
optionally in the presence of an inert solvent, at a temperature in the range of 80 — 150 °C
to give a compound of formula (I); or

h) reacting a compound of formula (X):



WO 2009/047558 PCT/GB2008/050920

215

0
I
RN 0 0o N S
Jaan
4 N S
(R H H
X)
RZ

in which R', R*, R and m are as previously defined with an amine of formula (XI)
X
HI}I/R (XD
RY
in which R* and R” are as previously defined optionally in the presence of an inert solvent,
5 at a temperature in the range of 80 — 150 °C to give a compound of formula (I) I in which

R’ represents a group —(CH,),-NR*RY, and R', R*, R*, m, R*and R” are as previously
defined; or
1) reacting a compound of formula (X) with an alcohol or an alkoxide salt thereof,
optionally in the presence of an inert solvent, in the presence of a base when the alcohol is

10 used, ata temperature in the range between 0 °C and the boiling point of the solvent to
give a compound of formula (I); or
J) reacting a compound of formula (X) with a base or a hydrolysing agent, optionally in
the presence of an inert solvent, at a temperature in the range between ambient

temperature and 150 °C to give a compound of formula (I); or

15 k) reacting a compound of formula (XII):

Br 0 0O /II\L
4 N S
(R - H H
(XII)
RZ

in which R% R?, R* and m are as previously defined with copper(I) iodide, and a ligand,

O:$=O
Py,

optionally in the presence of an additive, optionally in the presence of an inert solvent, at a
temperature in the range of 80 — 150 °C to give a compound of formula (I).

20



