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WD 2005/ 080360 PCT/ GB2005/ 000562 -1 COVMPOUNDS The
present invention relates to a group of benzoyl am no
whedosogsyec| yl conpounds which are useful in tPEI/GB2005/000562
treat'ment or prevention of g disease or nedical
condition nediated 5 through gl ucoki nase (GK or &X),
| eading to a decreased eshold for insulin
secretion. In addition mmm are predicted to
| ower bl ood glucose by increasing hepatic glucose
upt ake. Such conpounds may have utility in the
t rEwetnresent @ventigiaetegita b grasy of darzoybesinpyheteTeryclyl compounds
. i Lso relates to.pha ceutical .conpositions..
which BESIPAP I Be SRanten B BB R PRk o g G BigrfBisted
through gHicskiaaRy GIRIbAGEY, 183dika6 aUfelcrEseriail oz IResHadstor #Rulin
In the pancreatic a-cell and |iver parenchymal cells
secretigie  eddditipndberaompernda A prefdicted telowenblopd gluspsd sy increasing

A ur2. Under physi ol ogi cal ucose..concentrati ons_the ..
hepafgthéose YRR SRttt b & B ot BUBE Bt BeP PR disbetes
and OB AREinventi albcRatés t8iphhrthcb@ichNEOr@YRItRInk cbApAsiA said

gl ucose uptake in these cells. The rate of glucose

compgprdsandite mathads of tiogtmeneof diseasasimedittod pnGILK wsinsridtompounds. |
LIRS Dt gtle BreGhoRs HSSeP e antefl o ek hasansimigane
glucds® trapMie NI TH! USRS ?)g?%?glﬁ gﬁglliﬁ%dg? E&F:'ﬁxﬁ:’éjc@é the rate at which

physi ol ogi cal concent
GLU&R transpoite glicesd domvssdlek membrahews it sate dimithmgitocthe bvdrylpess of

nost, . notably pancreati 3-cells and liver cells
slucofy apak Oy eela i Herric oh b0 Eopiake & kmited by eyt at e
P Ui L . f _
phospETE e LT B8R AET 1) EE B ki
(GLK9d tT. eGLBrhasndighedatincMy IKra dgeglusiga b Binst idhisisd by physiological

rocesse re critical in the_maintenance of 20 whole
COHC%MO@% G50 Hd gressionds HeiRd ip @ fefy dssuatandsed typas, most

o 1 ey 08 HPU  SVER: gt s
limitihp €ordiladost efilisasion aué eérdiyre cbdlildtesthe ktehtb¥dlhd¥de induced insulin

nutatjons [3, 4]. Hyperglycaem a in MODY-2 patients
secrefieis giid epptio glyaegeacsyniesiy| Tlese pragesses argteritipaliin theonintenance of

Liyer fective. tilisati
whol P80 885,52 M0mebt&ls tplio ST vl oL iRRE 2] T3 sed
t ln esbeldtybebf dabgks) 008t Ot Biadstek BEhe inx@gqrgﬁ& DQNODY-2),

Conversely, rare activating nutations of GL.K reduce
the dighptes isispessh by d1ke doms of Atpction matatiohal3, ) pdypargiytaeniis in MODY-2

. qkn.addition to the reduced GLK act.i vi .
patief B resPf ibhoctRr0 Shbb b Pulor bR e paremaad (). Deectiv
glucos€ tifiNdatiyn irBtha peRcreRCITOASPY -2 BatioReresitsdh aR8ké L HirdsBbid for

I mportantly, global or liver selective overexpression

glucoge stapylated djsatinsegetion. évanvsessly: raee aivetingmetations of GBK reduce

o i heno i.n_bot h..di etar d, genetic del.s
s L SR AL bR g oo fede, et ehauce fBedied OLX
activily stssed/ed iBEODES2 mabé’ticfs,rﬂé?hﬁ@ Slub R ARY 8stiahME RS decreased in Type
tol erance through stimulation of hepatic glucose

2 dialgtics [ Hadmpertgntly] gloali o liwes ssbactive ovratipassstpnta (e P@vents or
re:vergeca2 Ql?e{ ge%gl%%%eﬁgfl tﬁeB%%ggt/iCO&l%%g%’pe i_nzboth dietary and genetic models of the
disease [9-12]. Moreover, acute treatment of Type 2 diabetics with fructose improves glucose

tolerance through stimulation of hepatic glucose utilisation [13]. This effect is believed to be
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medi ated through a fructose i nduced increase in
cytosolic GK activity in the hepatocyte by the
wore@bhasizem descri bed bel ow [ 13]. Hepatic GLK ap€T/GBR005/000562
is inhibited through associaion with GLK regul atory
protein (GLKRP). The GLK/ GLKRP conplex is stabilised
. ructosge- 6- phosphate (F6P i ndi 0.5 th KRP
mediafl WG FraBIRR Bt mhoresRhy Ol Sy B Rebeoeyte by

the mebIRs ARl &schled Bdl6k 558 | - phosphate (F1P). F1P is
generated by fructokinase nedi ated phosphorylation of

difaratiy QLK aatiyily is inlibited threwgh assocBitionGrIKREST Koregiiletory protein

(OLRRHF e SRR <IEE ot M aane i &b R inding
the GLRRIPARE de3RBATE by @isﬁﬁa@érﬁeﬂﬁ@?ﬂﬁ@@g&rlﬁmsﬁl{iaﬁg By EN&b&S 1 pRosphate

the post-prandial state. In contrast to
(F1Ph EpB iogaperted hefrpdolanasgmasdiqi@l peispharplatiom pEdistesy Budosen
the ab KRP, Ther ef or - GK activjty, .
Cons{fiep By Gk Frthbley gty 2o bbb b ARy Tofeetiatdd i a
nutritfdHRRY 8 Ddett kGRS as 1Rk ldo AR BE 1 18S pHBbEG VALt S e @Hreas F1P
either directly or through destabilising the GLK?GLKRP
predoconggken th¥ pestfpoaniial stateasls cofitrast nthe hegtiso@te thpredtehiidp-cell
to stipulate glucose utilisation in both the |iver and

CXPrepies &} g ebseppe PEEEKREe Therafere. Bocell P ddpetivity it euleted

Ueingel v i . . , N . .
cxengSEHB USRS o YRR, SRR ke o
eitherdireefly br tRoughaRkiabilisihgpke GLUIGLERES 08 1dx i Bhe fBHB&aRs of

is characterised by defective glucose utilisation in

compgpRds are predicted toysiimudgtugincess qitilipatiorArrPotbiihe Heer and ghe pancreas

en SRR | RIS, SRR BB Bl i

eithergprefiyard pledites tame of fieraeific Bdnedf infteAtng TYp&k diabetes as this
[ 14-18]. These neurones have been shown to express

diseagsyis eharactgnted dysietstive slpoossattilisaiontin deth tissges. 19, 20]
a e nmed t he gl ucose-sens
S E KRR TRER AR Ut s A iR RO PO T poporhatamus, o
region bhihlibi&idl tig iSixgiotiast iBYhCRaMERSH bMendfH RncE biEME @ontrol of food
i concentrations [17, 19, 21, 22]. The ability of these
intakyddr Bt e Ehese ngwnses hatve hgesshowngp gxrrsss oreatigeind anerectic

neuroggé]tﬁ&éegéi/ffolgg%(g a\(rgl i%get lgefe%s%g%_%tti% gf %pedglgé(c%g-rsie&?nr}gt naelulr(}{les within

e

the hypotiadaRihaQNeE Bitldr @Iﬂiiﬁted(dr%)(glitédfﬁf&b sQh aﬁﬂai&ﬁ@gacose
anal ogues, that are conpetitive 25 inhibitors o

concegiraiiens [AZsk), 241 33tulTae ebifigoef thereakerones losenserciesges 20glucose
vl e SV b P B A5 FARBL SR -

28]. Mcélebioeatfculhio@s) inthake oAREcHe iaﬁﬁlﬁ&%l fhat £1€ 08 9Petitive
central effects on GLK. Therefore, K activators may

inhibiers of ghusekiagrsustinsulatsdoodintakean leay rasailn§oHi lneouteass, icv infusion

i ncl udi ng_ohesi t | n.additi.on to diapetes.
of el RIS e elRL "R PRl ele s e Gl wey dooroase
food infukehad el @ bainGhrolifR cSAMRFPGHOIR . 3theAGbicNBL K hctiPRors may
| i ver and/or pancreas in normalising glucose

be of Hisransytiausesin treating easing disardees inabiding glmsity, idiadditive s diabetes.

L T e ——
actin Cj&r?%g%r 03351;1’3)6 ggﬂ'écgéatsﬁl)é no%l%ﬁl%‘rg/l&%gg’ﬁ&neostasis, for the treatment of

Type 2 diabetes. Thus the GLK/GLKRP system can be described as a potential “Diabesity”
target (of benefit in both Diabetes and Obesity).
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GLK is al so expressed in specific entero-endocrine
cells where it is believed to control the glucose
W@ 00s/08039& secretion of the incretin peptides EITGB2005/000562
(gl ucose-dependent insulinaigopic polypeptide) and
aprP- 1 (d ucagon Li ke Peptide- 1) fromgut K-cells and
L- .
m) ]Ziglbs'salgc?é:gﬁ 3(!; frls%g?&é%ﬁtego eno%avge %g v?r(e% fti |‘13 l%f%l/cl:d to control

the glhedibefsblﬁtsﬂ&l'e secetibaof ﬁledﬂcrbﬂiléspéptid@@@ff @llicd8e-dépkndedtlinsulinotropic
function and survival_ and body weight as a consequence

polypgptided eperialdt| Hglucrgonditie Eppide- @&qf@gil@ﬁ"cﬁﬂ&)ﬁ‘ﬁdt% respectively
(32, 3?; gﬁé)hOSh%pé}Q ! Erﬂ&ll ﬁl%#lelcgle acﬂya%glg%/f %ﬁ%&% n‘p eu n@%o‘hé?&e%eﬁmal

car banoy
effectd @ﬁqlﬁsuhﬁ@e@@u@i LlBﬁééﬂl ﬂ&ﬁ&ﬁmaeﬁﬂls\iﬁbﬁﬁm and B6E WG aSd¥hBuence of
whi ch such conpounds activate G.K is assessed by
stimutpsiag ¥ Pragd tHeP-dispasetionsfrom dheso enisteebndooripoeailds | n an

S%?\{J@P {)1/ 3%%%@%@?& (g%&%élé‘isﬁll?l%sgo ot 33%& %}noylgglgpounds

are déd6HiBdd & Dhcdkiise hitivdidrs ThesSRNarfis wwtrﬁ& i h %bﬁgéﬁﬁs activate
Conpounds of the present invention iy activate

GLK & ¢S§Qﬁﬁ¢djbbmeﬁﬁi¥ma¢h¢ dizace e@;dKOﬁyllQhwhantlmdsgntah essay in Wthh GLK

act1v1ﬁ/ Zrnggit?olgégb}l[ pB)ERP Wt 1% élggg%}nlggs{% %I]ﬁc}g Vsaete%retaﬂs of the
in vitR Q8% 6L 1eSinaRY C@&leoﬁﬂag 3f @1@?4&311&15%&)@1%2& MyIRt A8 GLK

sul phonani de derivatives, Novo
directipo0nay a0pag1GT Krbyl inbiblimgyhe tsractmniof €8 KRB with GLK.

RSB G Bredye eg i YD Do et

phenﬁﬁ’d%ltdnﬁ@éd %CN;')”W%/W%Q QOPEEANHES S d sjﬂﬁﬁloﬁarﬂfd%%n%twes Novo

benzoyl “am no pyridyl carboxylic acids which are
Nordigk), |W@2@ﬁ4§0@ﬁ48t1 I{arykzadopngl @lrlueimskﬁsnl’dem Naidigk), an@in WO03/080585

| t N W03/ 015774
(aeningg BBl R Rae Ao Hacs By it () R1\ N--R3
) @lﬁ%teﬁﬁa))ﬂalt(aﬁiahca%ﬁ 'Bﬁhﬁbeﬁa&Vb?Bﬁ)O@Q'@ﬁ&%E %  group ofabenzoyl

het erocycl e other than a carboxylic aci
amin@yyridy Icarbokyﬁoa«ronxawlmn]a hreaappiratmtaf tre BP0 4110T6A2E (GLK).

Ban descrj be .co whi ¢ nerally a
gu@waf‘&F& H%L ?rn“(ﬁi?)‘bg?giﬂgﬁascr@ﬁ%?%wp% of the
Form§%aapl e R is an (substltuted) al kyl ether and R2 is
(substituted) phenoxy. W have surprisingly found a
snal | group of conpounds, genrerally a sel ected
subgroup of those descri bhét WO 031015774, whi ch
i ’ o/ t hi& GLK enzyne,
and nore advant ageous phy : é% rties, including,
for exanple, one or 30 nor@2pf hi gher aqueous
solubility, higher perneability, and/or |ower plasma
protei n binding. WD 2005/ 0803&8) PCT/ GB2005/ 000562 -4

wherein R? is a substituted heterocycle other than a carboxylic acid substituted pyridyl.

International application W02004/076420 (Banyu) describes compounds which are
generally a subset of those described in WO03/015774, wherein for example R' is an
(substituted) alkyl ether and R? is (substituted) phenoxy.

We have surprisingly found a small group of compounds, generally a selected
subgroup of those described in WO 03/015774, which have generally superior potency for the
GLK enzyme, and more advantageous physical properties, including, for example, one or

more of higher aqueous solubility, higher permeability, and/or lower plasma protein binding.
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Consequent |y, such conmpounds having a bal ance of these
properties woul d be expected to display higher plasm
wo e@s/083e) | evel s and superior in vivo effi cacRCHEGB2I05/000562
oral dosing as determned,_jor exanple, by activity
in Oral ducose Tol erance Tests (OGITs). Therefore
hj - ul d j
ConsilisBy. 3l PuRboiRRRANANS wBH} EoHR-E TGRS FouRbP thiiRied to
displd3ehipladriplas adfideydraplldvalyl dfsQperios en ViRo ffeaty efdrioRalldoding as
prevention of a disease or nedical condition nediated _
determinredy gl eRpleThyactivily de Qual{guease tleterarce diestg §@ed il shfTherefore this

groupt( (Pf;e goh%%%%ﬁ%%@@%%ﬁp%c er%{oofgo%(é? Fﬁ){:&% ! g;%:)o%{lr)e o 91 Fose and
there¥§18¢ Sirticulbly bisitdbRS foy hise MAhé ﬁea?cﬁlb@tfdr?ij@xfehﬁﬂﬁ ofd &:&d34 Bomedical

- SO2ZNR4RS5, - S( O)£R4 and HET-2; HET-1 is a 5- or
condigioneprséstedithranghi GkBd het eroaryl ring containing a

| | he 2- |t d i Iy 1
s R i gt G o pR el s Ry Bl R stuund of
FormblaQm: 0, N and S; which ring is optionally substituted

on an avail abl e car bqn atom or on a ring nitrogen
atom provided it iﬁnﬁt/cbhereby quat e ni sed, with 1

or 2 substituents independentdy sealeg
HET-2 is a 4-, 5- or 6-Ine ] - Q [
het erocyclyl ring containi N , 2,03 LA
het er oat ons indepeiégzgéf./elected fromO, N and S,
wherein a -CH2- gro n optionally be replaced by a
-C(O- , and whenei [ phur atomin the
heterocyclic rifhg™my optffoRally be oxidised to a
S(O or S(O 2 group, which r(i[)ng is optionally
substituted on an avail abl e ““carbon or nitrogen atom
wherbiyi: 1 or 2 substituents independently selected from R7;
, .R3 is selected fromhalo, fluoronethyl,
R isgnethifor omet hyl, trifluoronethyl, nethyl, nethoxy and

i m - b 4C) al kyl
R is S8 Bl EORITR SRR R SR B e ™
HET{1nd ase bl 6hénibaed, acliglled ederoiiillrids corftRbing a9@26%en atom in the 2-

. (3-6Q)cycl oal kyl (optionally substituted WO
positippgd @Bémlymm 5ripg bgepatons ipgapgndengy selgeted from O, N and

S; wk?%rlb %ﬁ% ﬁsﬁqﬁt@%@%ﬁﬁsﬁﬁﬁ?eed dpcff 9 Ngﬁgﬁla Carggﬁ gtg}n(f % log glnlﬁé Initro gen atom
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from
R6;

HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4
heteroatoms independently selected from O, N and S, wherein a -CH,- group can optionally
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally
be oxidised to a S(O) or S(O), group, which ring is optionally substituted on an available
carbon or nitrogen atom by 1 or 2 substituents independently selected from R’;

R? is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and
cyano;

R*is selected from hydrogen, (1-4C)alkyl [optionally substituted by 1 or 2 substituents
independently selected from HET-2, -OR?, -SO;R’, (3-6C)cycloalkyl (optionally substituted
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with 1 group selected fromR) and HET-2; R5 is
hydrogen or (1-4C)alkyl; or R4 and R5 together with
w0 b@sns3sdgen atomto which they are attached PeElyGBROI0S000562
a 5 heterocyclyl ring systegiLas defined by HET-3; R6
i s independently selected from (1-4C) al kyl, hal o,

with T%ﬂﬁl&;%fe%teﬁ%oal wg%%éﬁ%ﬁkﬁﬁﬁ% ](i)i f@fg}iﬁ Optionally substituted

with 1 grcﬁ@saiekueaa’mrﬂw artiBIT Ky _
1- 40 al %;ﬁam no(l 4C) aI kyI and HET-4; R7 is

R® 182@1@ r@éﬁlb@if flrdmalloRs, (1-4C) al kyl, -C(O ( 1- 40) al kyl ,
NR4 O al k 1- 10 40)
or R4r?§%l %@%ﬁ‘ﬁ%&'ﬁr fh??n%%ﬁ %}%WBJC%#%V %e Altachpd meay ifoneey,

gﬁmgr ted or partially unsaturat ed
heter?%’t §1%5§ ¥ ri d%ﬁneds%{llkﬂgﬁ:a ’l'y containing 1 or 2

6 is ﬁndepblﬁfenﬂ?tsﬁéaad G (1L4C)RIEH, RN hidrok 7 E- 4|G)£1l(:y1n91 %C)alkoxy(l-
[ nde endently selected fromO, N and whe

4C)aléfy1, 8—120)@1{1:1 Plphkr4 1k)dnamny(béc}ﬂ@ml,a(:béiCl@}kylﬁanXle}C)alkyl

| |n the ring may optionally
dl(l @gﬁﬂéﬁ@%ﬁﬁ chaﬂt;@?@ 0)2 15 group; which ring is
7 is ogledted ﬁbhﬁ—@ﬂbquwa)mwl cm(oe)m @@‘ﬁﬂﬁyﬁlh@OFﬁRﬁ@n(lQﬂC%alkoxy(l-
nitrogen atomby 1 or bstituents |ndependent y
4C)akkyl, by ay(flr%@alie/l a@i*mpﬂ sis an N-l1inked, 7 nenbered,

e R T A

optioaslt} donGining 1td}ez ﬁmnlsﬂ I{E@erbht@in@'(ﬁh ddafRRes @lferlhhcyng N atom)
selected from0O, S and N, wherein a -CH2- group can

indengpdangysriegted drane B, Atwnd Pyvhereicp 6§3H2{Ergmcrcpl @ﬁ@nal&belp@neplaced by

a C(?% andgt'hkérelgtraosg ;Bnuﬁgga} wgg%%@ﬁ op 1ﬂﬁaﬂy§}é&%ﬁ1g a&?g) or S(O),
groupi5 N&lﬁéﬂ fitik RbpRidnally sibsfitufddl 6 £3vARIb1OEarBbt bLSIGBeA! zﬂ&‘n@y lor2
2 sSubstituents i nder%endent ly selected fromR

Substﬁ\der}tlEmdgpénsleafﬂV slaed@omdt edr bi cycl ic saturated or

t t ted het cl rin t onal .
HETR b el ? P s i (or el ocsho ne
optiohAIRKédnehiNnatl qmthm%'fe%zﬁoﬁi (%5add@|iﬂ?11 to gﬁ@HlEklfiQN atom) independently

optionally be replaced by a -C(O-; whichTing is

selectggtiionm ), Syand hsvhiareinedCoh- gnoup aamoptivink by bardpbme@by a-C(0)-

srou i Ve DY eloek e e topal bty aifiged t 2 SIO) or SO
grou% G ﬂnglg)c@;tlléﬁﬁlly 511@@@4@340‘13’15&11 dvin e @A,rlﬁéﬁll SR8 Bgen atom bylor2

I (1-40) al kyl am rio, wherein said ring
substimentbiidepandent]y se(lacwtnjrahwxyx( 1- 4C) al kyl ,

d 1-4C) al pR5; 30 HET-4 a 5- aor, .
HET %y ahbe g eImps 2 5% éteér% BB@PBY HP%‘&“W@ Ffsmcwlyl rng,
optloﬁélggco?@i“ﬁﬁg i fiethdp nlﬁ'o n atgin (inrﬂdﬁﬁ)'hg&r) g‘?etlﬂ{ﬁnsg N atom) wherein a

endently selected fromO
-CHaf gnmdp pandeixirdajly de regededbyanCi(Ohs ehid, rmig iobptEonalMdsubstituted on an
avallgb?g ga{r gr? g’r6 r%trggr{ %%0&15{ mﬂ»sutuent se?ected from gydroxy} and RY;
R® is selected from —OR’, (1-4C)alkyl, -C(O)(1-4C)alkyl, -C(O)NR*R, (1-4C)alkylamino,
di(1-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (1-4C)alkoxy(1-4C)alkyl,
hydroxy(1-4C)alkyl and —S(O)pR>;
HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or
3 ring heteroatoms independently selected from O, N and S;

p is (independently at each occurrence) 0, 1 or 2;
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nis 0, 1 or 2; provided that when in is O, then nis
1 or 2; or asalt, pro-drug or solvate thereof. 5 In
w@2doansdser aspect of the invention there is prpvi/G8e008/000562

conpound of formula (1), or_g_ salt, pro-drug or

sol vate thereof as hereinbefore defined, with the
]nisﬁéo§iso t hat conmpounds exenplified in -W2004/076420,

i ¢h woul d otherwise fall within the scope of this

nis 0l N¥ention, are excluded. In another aspect of the

i nvention, there is provided a conpound of the fornula
WDVKMQﬂE&Wmm@HheﬂeHNBQﬂaﬂQIQEf|ned wherein R is nethyl;

el ect f C(O -HET-3 and -S02- HET-3; HET-1
orasp pgoéﬁ'u%f)r%’ ?‘rﬁl?re&ﬁ C-linked heteroaryl ring

C QHta%ﬂhéK«hsqed@ ot f}fégﬁ%rﬁltoﬁ drd 1stﬂ?§V1aed PeShboRR FT¥mula (1), or a
optionally further ring heteroatons

salt, pmdh;@aﬁ%mat&y tls:e@é et bereinbefor@defied netith ke ﬁpvm ilehcampuginds
et figRL AP BB i R )

invenfidAl £t Bk&8ged. W t h or 2 substituents independently
sel ected from R8; HET 2is a 4-, 5- or 6-nenbered, C

orin Radthakaspetta elncomycmt;dn thereyis oontidedi campqund of Shedormdula (1) as
.het.er 0 |nde endently selected fromO, N and S,
herel@\q}?i?lg%%hﬁgg gr oup can optionally 20 be replaced
R! isietBy (O - | and wherein a sul phur atomin the
heterocycl ic ring may optionally be oxidised to a S(O
R?is gq:le@@dj‘r@ngf@(@ ;HIK+3cdndr +3(%-HETeht i onal | y substit ut ed

|Ia bon, or nit en at.om by .1 or

HET 5 80: Bt B diestess Selist be&erg%fwﬁef%aorﬁ%laﬁgwutr%ﬁn| afom in the 2-

iof! St
pos1t1 R %{Huc(ﬁ;?lg&élt yIB?h ?}uerttﬁé;‘t‘ﬁ’irg E%é/msa ﬁiéi%ééff}gﬁﬂgﬁ%e%lt% from 0, N and
S; whid! g sscbpitionatishsudbstgésd, on dn a4z@)laﬂlk yda,rbbm ptongabh y ring mtro gen atom

. %‘Pstltut ed by 1 or.2 substituen |ndependentl
provided R R} therehd Pisferpiscd. Rk Lasambsiitpenisipepeiigaipiectsd from
RS: (optionally substituted wth 1 group sel ected from

" R7) and -C(O NR5R5], (3-6C)cycloal kyl (optionally

HETQiibs tfutoe@ memnbéred, (g-rcmm—liskéchhettadcydiﬂm@ coatathitiET-2 3 or 4

R5 is, dro C) al k 0 R4 and RS
hetef?aé?fé‘? Ry ﬁ?%e?(wq ot Iﬁﬁaﬁgt WhGHsHEh- (¢l rofipean optionally

e A e

be OXRﬁSGdStOIaI’ST(Q) en SG(D)ZI gyoge ndidherdng is @ptidlal 4 Gubstityied ohah available
ydr oxy(1-40) (1-40) al koxy( 1- 4C) al kyl ;
carbo 1:E)r @é;ocgeg}a cg(x F;(qr 2@@})%%?}}’[5 1n51m) q@yﬁrom R’;

‘R¥is &é'ieé%&i ﬁjoﬁyllleﬁ‘(g[‘ ﬂl&)g&né]t%/ﬂ Idi(ﬂﬁloromethyl, tnﬂuoromethyl, methyl, methoxy and

cyano;
R* is selected from hydrogen, (1-4C)alkyl [optionally substituted by 1 or 2 substituents
independently selected from HET-2, -OR>, -SO,R’, (3-6C)cycloalkyl (optionally substituted
with 1 group selected from R”) and -C(O)NR’R], (3-6C)cycloalkyl (optionally substituted
with 1 group selected from R”) and HET-2;

R’ is hydrogen or (1-4C)alkyl; or

R* and R’ to gether with the nitrogen atom to which they are attached may form a heterocyclyl

ring system as defined by HET-3;
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di (1-4C)al kyl am no(l-4C)al kyl and HET-4; R7 is
selected from-0ORS, (1 -4Qalkyl, -C(O (1-4C) al kyl,
WO GOOpsR4R5, (1 -4C) al koxy(l - 5 4C) al kyl, PCT/GB2005/000562
hydr oxy(1-4C)al kyl and -S(QpR5; HET-3 is an N-Iinked,
4, 5 or 6 nenbered, saturated or partially unsaturated

] . . L 5

i B e ROSI TR g0

4ulBl CIalldeSOEnsCulioe] sod ACRI, (1%@)8&;:&1111&1%(@ g;aci)alkyl,
. a_-CH2-" group_can_optiona e repl ace a - -

d1(1'4§ﬁ%ik30bﬁ§}1’g‘i’@“§3)§l}q3’bﬁfﬂfHgircﬂh iyn t he Pi ng rmyyppti onal |y

R is Rl SoRSORD (RaBiily o@D Lo HE R A RkokSa-

AC)alkylf iydgexy(atddalkyl dndorS(@)plsYybst i t uent s i ndependent |y
selected fromR3;, or HET-3 is an N-1inked, 7 nenbered, )
HET-3 igagtlarkedy 4,291 G Biemperedssturpied oo praieBy sespiirgled hetarpeyelyl ring,

B

indepafle@ty eclediedfoth OSNamd INwhekee 8LOHS gréifilcan®pPidRallabe replaced by
optionally be replaced by a -C(O 15 group and wherein

a-C(Q)- gyl phgreinesriphar et inithgyringnay epti by opédigediteia$€@) or S(O):
t . Qr,- 2 F cwhich..ring i s opt.ional l
groupt O 4R is Pyl sy i bl ion WS BudbS ke POHLRESR Aty 1 or2
substifuetts iddeenbsitiy debitedl fisif®dendent |y sel ected from R8;
or HET-3 is an 6-10 nenbered bicyclic saturated or

HET-$ égrani M Hinkedn sncurberash seteretadon pertially ninpajyrated ictesoryrlyy ring,
optioq%ﬁﬂ&%%ﬁlﬂﬁ%é}of r%@:{e&?&%}a&r{g?&%ﬁﬂ%{?oé eg i clldl {ﬁ]la(%onm} gldgphe%denﬂy

select@Pfrbr@n@| § ¥nd 8, iietee 8 ACHY- @ouftsd optioMdilEhe fdpled By a -C(O)-
optionally substituted on an avail abl e carbon or
grouppng phgeeinatsohyy atonsingbe ring ary opsibadlyd dxidisedipdrSiQYy or S(O),

wour A FindL e Sy s Tt it aom by 1or2
substiflient} i@k BNeRtedHfoln R3(gherei n said ring is
unsubstituted), (1-4C)al koxy(1-4C)al kyl,

HET-hjscnciyl D-m@pbérry bica{qtilép_ saB(raep 5 paIZiBH}'-IEﬂ'Sélmriltsd hetgrocpelyl ring,

iR b AR 5 X5 e

-CHZ-i(gW%F&ﬁﬁ 1dn¥115 8k 8l Rdd by amcho)-NeanRd r%f iP optonally substituted on an
I ndepende 0, or 2,

_ ntly at each ocCcurrence)
availahies@dron ommnitregdh atdmdyy 12subSitupntoeledted ftdmahydrenandRi; s

. 0 is. d - | t .
R is iAo 10 6 ST ou i Bl BRI bR ;e (o ipigmine,
di(1-40) AR R HeFoif) 640 fis euferfiflel, (RUCIARAG(RAC)alio,
hydroRgT/4C2805A0DOSEDPR8 HET-3 is an N-linked, 4 to 6

HET-%@;@%@—@%&%&% ,%qor ( 1 ﬁ]g{?tg: q%glll i nc%ﬁ#{afggl%? Bpe gontaining 1, 2 or
3 ringgi#%%h%()m@ SHRDRAIRNG sblebte@ @kt OOR 4n@ e 17 nking N
p is (independently at each occurrence) 0, 1 or 2;
misOorl;
nis 0, 1or2;
provided that when m is 0, thenn is 1 or 2;
In a further aspect of the invention there is provided a compound of the formula (I) as

hereinbefore defined, or a salt, pro-drug or solvate thereof, wherein:



10

15

20

25

30

i ndependently selected fromO, N and S, wherein a

-CH2- group can optionally be replaced by a -C(O)-
wapeasibssei n a sul phur atomin the ring nay opeCDO&ERI0F/000562

be oxidised to a S(O or S(2 5 group; which ring is

optionally substituted on an avail abl e carbon or

SRR s MU0 B PRIy e

optiorall§rddntznig \6r P tRerdRAROMBHS (ﬁfadﬁﬂﬁmft@ mejﬁram{glm afisin)
her ei nbefore defined, wherein RL is nethyl; 10 R2 is

indepenslendy selegted rﬁsonc@qNdeﬂRMerellsa 20R4-188Up aamopi@p@bplﬁmlla‘placed by

d ked
- hpdoHindn F e LAl B e GBSty o ) or s

groupOWhiddhd ¥ t1@ﬁa1?y Bkt ed onl eﬁhgavlaﬁilﬁé eabhONBr nitrogen atom by 1 or 2
|ndepen ent selected frgmO, Nand S; whichring is

Subsum@ﬂtﬁblﬁéﬁpﬁ}ldmtbsml@tﬂdeﬁjomﬁ an avail abl e carbon atom or
o RnfePchsfece o2 A PR, BfRs PRt Fomietaftiah B Jormuta 0 as

hereinefoi6 ldefindd, WReddin R6; HET-2 is a 4-, 5- or 6-nenbered,
C- or N-Iinked het er ocycl yl ring cont ai ni ng 1, 2, 3 or

R' ismetings er oat ons mdependently sel ected fromO0, N and S,

1SSW%(C ed{%oa - ggupascmhoagao Q)n]gthreepl aced by a

HET-D&f £ 5061\/ GJnhér‘anr&E O@M{é@lﬂk‘t&@ﬁfﬂ Bing %t;ﬁﬁing'asrﬁﬁlo g afom in the 2-
S(O or S(O2 group, which ring is optionally

positien lagdi aptivedlyoh oaﬁ figrtteerr kiap hetef®itams hdapandemiyt sebayead fadm @, N and
by 1 or 2,su uen i nde tly selected from R7;
S;w e g&p&lg{l uﬁyst'tﬁufe 198 ary{%/aﬁgtg {Lrﬁ%l atom, or on a ring nitrogen atom

idbidfit O IR thyl
rrovi L SN vt bbb AT YL oS e e o

RS; by 1 or 2 substltuents |ndependently selected from

HET-{{5A .5 Ce 0 g s LBk SEpagroc e Rl omyming 2,3 or 4

hetero‘afeh@ ﬁﬁ@ﬁ%ﬂdent(ly?’ sé@t&i’ ﬁbl‘ﬁaﬁ) Jo¥ land Sggh%%f# AZ 3C}%5 %‘?&l@t(}lﬂ-‘l Sftionally

1 group selected fromR) a
be repwdddlg'em(lﬁﬂ)( JandGyledréiy la;sulRbuf stomlnethe betefocyutic ring may optionally

be oxiEEE15 o Sk bF Blrol gerie G rigie opnerRlpRitiisd on a0 exgilable
carbon @ﬁﬁ%geﬁ %fo% Y Qﬁlugéf tuéﬁfﬁﬁ%dgtg%gégﬁﬁ&ﬁ g7w th

1 group 30 se ecte romR

R’ is (eBc6e) ol Imdd, Kidorqroghylodidlubyorsethiglt irtflioedmsthyliméthgt, aagthoxy and
selected fromR) and HET-2; R5 is hydrogen or
CYanO(l 4C) al kyl : WD 2005/ 080360 PCT/ GB2005/ 000562 -9 or

lis ?égé&gr%é% g?gggﬂﬁlgﬂﬂspnﬁe@bfi hfe ? g‘?‘%&% 1£@ep\§ﬁ&e%ﬂ¥ selected
from HET2f iORY —S@gHtEB-BC)cycloalkyl (optionally substltuted with 1 group selected
from R’) and -C(O)NR’R?], 1, (3-6C)cycloalkyl (optionally substituted with 1 group selected
from R7) and HET-2;

>! is hydrogen or (1-4C)alkyl;
R* is selected from (1-4C)alkyl [optionally substituted by 1 or 2 substituents independently
selected from HET-2, -OR’, -SO,R’, (3-6C)cycloalkyl (optionally substituted with 1 group
selected from R’) and -C(O)NR’R’], (3-6C)cycloalkyl (optionally substituted with 1 group
selected from R’) and HET-2;

R’ is hydrogen or (1-4C)alkyl;
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R6 is independently selected from (14C)al kyl, hal o,
hydr oxy(1-4C) al kyl, (1-4C) al koxy(1- 4C) al kyl,
w@ 2100433@bkyl S(O) p(1-4C)al kyl, ai ni no(1-4C) al kyPCT/GB2005/000562
(1-4C) al kyl am no( 1-4C)al kyl,9-5
di (1-4C) al kyl am no(1-4C)al kyl and HET-4; R7 is

orR* e?rtecj(lg: h%%ﬁg g{ﬂ{\'t aﬁo%s& Woin k 1531 Q%Sfca)}é a:llttac:g:c):ci’?l may form a

heterohy&gpﬂﬂé §6ys€e€ﬁ§é !fé'ﬁnea HEX9) DR5 HET-3 is an N-1inked,

nber ed, turatéd or partially unsaturat ed

® is ind¢pemdently §dleqtedl@om (b-rdﬂ)aihy]l, hgllo;:hmirmyﬂ-lzi@)ﬂlkﬂ; (124Q)alkoxy(1-
4C>aﬂg>%fr)¢h5%ﬂw&§@eha@ phseraelletb RO 040 4yl

P optionally be replaced by a
dl(l 4%0?1&1&1&%1%@ k?% a sg?mhuf atom |¥ t he rlong may
7 is s\:htdcteﬁiﬁbmy—oiés ()beltﬁldbasle;fil moa(ﬁ@%au?t ds(@NZR“Rjr auqltr:)g}koxy(l-
ch r i ona stituted on an avail abl e
4C)a119&115@ﬁ°®ﬂ?rﬁ@?1§§1&¥%%93 S‘Slfl or 2 substituents

HET- %\l_ﬁdaﬁlﬁﬁggﬂ&gl Y, Sﬁﬁjef’f‘g%ﬁ g g?ﬁ%d g? p%@r ?a*xﬁsatlﬁgted heterocyclyl ring,

optionaflg abutating 1 rmeizéu@m Getekodtomg (in h8diviph ite thel Hn)kmg N atom)
cont alu ni ng[ further heter oatomséﬁn addition to th
independantly gelrptad Gy P @pd Sewherein a sellerap ¢angmtionally l%ﬂqraplaced by

-C((y a@%{h@kﬁn 4 sulgh'ar dat%g# glllercﬁlgg P {]&J.nall b%%xﬁcﬁ?«%%ﬂg ﬁ%rg@)( or S(O),

group-an ur atomin

grouplmhldhpingm @bhgfnabl@' solstitutsé@ dntan a&aﬁi{b@ catborB1ifog@r et by 1 or 2
is optionally substituted on an available

SubStl%?@dﬁd?ﬂenﬂmt}yosﬁk?ﬁteétf&ﬁl By or 2 substituents
|
Y W P

optloﬂaﬁy epatydhy | fiiitig hetefitdra (ial daditioarbd alheﬂlllrﬂﬁnéNf disrh)i@dependently
itrogen atom (in addition to the |inki ng N ato
¢

Select%%%sa@ @, & and B-prherginy Clarsrom cwtloya%se @pla@e@y ByYCE)-

| t Ut
s A R B0 0 OEARIAN AR 00 o5
groupswhiebitréth i optioigrsarstitaed oRfan akdildbse éﬁbﬁﬁbﬁﬁtﬁ%@fﬁmm by 1or2
4C) al ky 4C)al kyl , - C(O) NR4R

1-
substl‘(ufm@;lé e@glmﬁhﬁ %Ectedi@w&%mmq al kyl ani no, HET-3

- YOG A B8 HUBSBS L) gyt eene o

optiomafly GbpRARiingIE Fardher HitPogen afim GinEaRRN &6 theTirkind\N a'tanlﬁ’erem a
unsubstituted heteroaryl ri ng@cont aining 1, 2 or

-CHa-rgroup past @tmﬂhhe rqpép@pé haent(q) swh@btrmg if pptiora]ly nutasnmted on an
cur.r£nc

1?8 Rrbdh b HEEREGGE pyt Ar B BEERA Blorhiy 26>
8 is detb@fbdﬁbﬁ —-'OR}Sf (124C?)MISZ &QE(O@@Q@)QH@CTC@%@@WOQ AOplkylamino,

_ or a salt or solvate thereof

di(1- Wlkﬁbrm@@, pERt- 3dfwhpt¢en $ami/ ongiiowmsubsiteteis (bﬂ@%lld@@(law)alkyl
hydroSU TR Phnd NE()3R5MI @ (1) as

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or
3 ring heteroatoms independently selected from O, N and S;

p is (independently at each occurrence) 0, 1 or 2;

misQorl;

nis 0, 1 or 2;

provided that when m is 0, thennis 1 or 2;
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her ei nbefore defined, or a salt, pro-drug or solvate
thereof, wherein: 5 R4 is selected from hydrogen,

W@ 2008Q3@bkyl [optionally substituted by 1 or 2PCT/GB2005/000562
substituents independently (gel ected from HET-2, -OR5,
- S02R5, (3- 6C) cycl oal kyl (opt| onal Iy substitut ed Wi th

fromR7) and -C(O NR5R5], and HET- 2;
oraS%‘E%r%H%§°5ﬁ gh ered bicyclic saturated or

partially unsat urated heterocyclyl ring, optionally
containing 1 further nitrogen atom (in addition to the
| ilnRifrthenaspeoimf thi erveitiomthetdis pBrAdedys oumppaend of the formula (T) as

b | t [
hefeﬂﬁf?ﬁ%% Ao o bR e sBvaufbisht ol ogen at om
* is Rectedsiidia hizdrdgsH, @ﬂ@ﬁﬁ@ﬁ[d‘pﬁeﬁﬁl@subkﬁ‘m&ﬂ%ﬁe& ?ﬁ@)@%ents

of the inventron, e is pr ovid a conpounds of
indepgmdently sel¢ctyd fiom HliEiFeE rrlﬁlﬂ orSO RS (%é@)oyoﬂhe]kg] (npmnallsy Substltuted

with @ %ﬁf‘éact?fgffg%ﬁ pﬁ%)l\ﬁglk ilaﬁ‘ﬁﬁﬁ 2nlotr r gggﬁ ngf [)Sndl n

HET-B h€ ar 6- 10984 hb & BRY R I §
het gr oat oms i nde pgﬁlgl eﬁ%a}tt&lﬁ%‘& Ogg t!1 ggﬂl%, %g%%ﬁﬂa% he{égl&g’dyl ring,

optiondiychntaimigg 1 Sirbpt ngregeh picsu bistadditoado dre larkizg/iatah) wherein a

car bon at r. on ri nitrogen ato ovided it
-CH gopp pan apiPhgly b Hhplier 884, ol PR Dol bhSted onea available
carboh B ERSPUPRbIISEL Sk lknf Lo PR HET. 2 5 @ 4-, 5-

or 6-nenber ed, eterocyclyl ring

c dmamthﬂrmg)ett oi?theﬁnmntl@n ﬂhelteas paividee d codgpendeof thy formula (T) as
h eca%td from0O, N and S, wherein a -CH2- group can
erelrg)ﬁfqrg neg, w gelpepl aced by a -C(O- , and wherein a

R! issidtiur atomin the heterocyclic ring may optionally

be oxidised to a S(O or S(O 2 group, which ring is
% is Hﬁﬂ'i—bnal |y substituted on an avail abl e 25 carbon or
ni.trogen atomb or substituyents i ndependentl
HET-Jd§ 2 St @b FrBised: Eelied meiarocyioing 9%1W§g3nltrogen atom in the 2-
f
posich UL GRRIN 1 o6 HBLTR ibpa s BERIEN i b 0, N and
S; which-rig)is bjtydnallp pibh stitaiet] ynsmashildblé edbbry atdbngbr 8n a ring n1trogen atom
3 stitu te% i ndepen entli selected from HET- 2
providegapigsiot therehypgeryatdey Witk b9f PoHAT yenis mdepandertly semted from
6, with 1 group selected fromR7) and - C(O NR5R5],
> (3-6C)cycloall cyl (optionally substituted with 1
HET-3hioup-, Sebethethbbrain(Roy NatigkddHketarocydylirmglhiptad@en 1,01, 3 or 4
(140 al_kyl ; WD 2005/ 080360 PCT/ GB2005/ 000562 -11 or
heterqaiomgigdegsndeniiyspkactes fromhaN and So\gh@re@t amﬁHzo gmpcqarn optionally

e o 5B S P S AN R s
be ox{dlsed @ aSkY) or S(@D@ grdmpﬂmkh(rﬁrg‘i@pﬂl&ﬁﬂlly sﬁﬂstﬂﬁi}@bﬁ @i Y{aktable

carbon or nitrogen atom by 1 or 2 substituents independently selected from R’;

R? is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and
cyano;

R* is selected from hydrogen, (1-4C)alkyl [optionally substituted by 1 or 2 substituents
independently selected from FIET-2, -OR’, -SO,R>, (3 -6C)cycloalkyl (optionally substituted
with 1 group selected from R”) and -C(O)NR’R?], (3-6C)cycloalkyl (optionally substituted
with 1 group selected from R”) and HET-2;

R%is hydrogen or (1-4C)alkyl;



10

15

20

25

30

4C) al kyl, (1-4C) al kyl S(O p(1-4QC) al kyl,
am no( 1-4C) al kyl, (1-4C) al kyl am no(1-4C)al kyl, 5
waloi08B3s@l kyl am no(1-4C) al kyl and HET-4; R7 iBCT/GB2005/000562
selected from-0OR5, (1-4Qalfqy), -C(O (1-40) alkyl,
-C(O) NR4R5, (1-4C) al koxy(1l- 4C) al kyl,
h 6 -40.al kyl .and - S(O ; T-3 | n.N-1inked,
or RHERT bebict Bt i R i v picn St ate o M o P
' i .y containing 1 or 2
heter{%ﬁgﬁgﬁ%%& %éatEi %ﬁrr%ed?g}tnﬁgg- |’tiyon to the ?i nking N
R® is atdopyndefitly sedepahftemt (14 Galker 111_@%, fljl‘f?ﬁkjg;l -4@)@}1@1, % -4g)a1koxy(l-
erein a - - graup can optiona e repl ace a
syl b4l SiBp e ACI T b g Giplish (hdCHladetming (1 4CHalkyl
: i . ] .a S(O or S(O2 roup;
d1(1-ﬁ%ﬂﬁﬁﬁlﬁ%ﬂ?@)@%ﬁyﬁ%@éﬁﬁ?@ﬁbsgi 2 ut ed ((Jn) an gvaiu}oabl e
R’ is sdledvehfrom +OR’( Ol}ﬂ@)aﬂkﬁlm@m))@l-m(C)aﬁ(yl,SQi?@WRﬁféf)(§4C)alkoxy(1-
i ndependent |y sel ected fromR8; or HET-3 is an

4C)alkyly, hydeagy (14 bal-S(OpRrat ed or partially '
' 5 t ] | | .
HETYS ?& N{]%k%g,l‘n ?t & fﬁlgl}éﬁ’hlbé{edr L te% (olr ??B%f&g? ?Jln%%lrfrgdt}ﬁgerocyclyl ring,

contal ni ng urt et oatom

optiohdllykdongiih@l ofP funbEpRadenbhy (insdiRhed tHy 10kt Nat@h
) N, wherein a -CH2- group can optionally be replaced by
indepgndeptlpelegied ipmuReNid Se mhetein o HoHur gratimeat eptianally beigplaced by

N 1Y, j xidised.to a S S(O roup.
o-COR ol RHERAR Bl Q8 SR E ity S el 2 i ladt oy or sc0,
groupg &hixdningy is dblisregBkuBétamel YonlanQvaiablé bbb bHERoSen atom by 1 or 2

i ndependently selected frgmR8; or 20 HET-3 is an 6-1

substifysfsapdepenfeijly] qeLecgagtfmrgﬁ?gﬁoror partial |y unsaturated

L opt.ional | ont ai ni.n further . .
rET 45 S SENREALT M e Al il ¥t e
optiondl§@hfairAng 1 Girther GleREGht SR TiroRIditRMAb e BSkih SR A68Y idi¥péhdently
C%O) which ring is optionally substituted on an
selectgd Home®) » apdNpwhersin ai€ Aupcanesionally o siplacae hy a -C(O)-

gmupic’%lﬁlgﬁe%%l} %Eﬁfﬂﬁ{%?g{' t%? {dlaggs E@;%H%)ﬁﬁlffgt%iﬁ&f%?an&@) or S(O);
groupt, WhitB)ral iy bpid iy suBstitdiel %n%ﬁ)a%i'féﬂé@éﬁrﬁ&x ot fifrogen atom by 1 or 2

(wherein sard ring is uns%bstltute ),
substituentsayd¢neostisntly-seleptedifydm R herdr oxy (1- 4C) al kyl and
Ao O pRE; HET-4.1s g.5- or, 6-nenhered, C-or i nked .
HET-3 R G0 vt b i e o By Risagpraied Jeigfocygy rine.
optiondlfGoh@irii© B EiR ter nRARRARERA (inaddRIAG 8k ﬁrﬁ&%g Q at&hﬁgﬁerein a
S; pis (i _nde?endent 'y at each occurrence) 0; 1 or’ 2;
-CHz-3growp eanorritiongl i Be geplated by 2;-COpywhist ringas optiemllpsitsstByted on an
. en.nis 1 or 2: 005/ 080360, PCT/ GB2005/ 000562
availsb{fSfRri! & ruden Hion) By AL RO LR e l5P b BBHORY SGRT:
R® is fecuitdies:a LR, (hat)anBan.did)iissc)st '\B%(%?\gk Cfy ke i
__independently Gsel e%:at\ﬁte% CE?())dm hy)drk?g’en an ??3 Qlé@a&lérlla}mmo,
di(1-44nelkylaavied, GH -8 ivhertst said ting s wisubditited), (H4€)dlbory(1-4C)alkyl,
hydrog}g(tl -Al(ll)g]ktngnd ~-S(O)pR’;
HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or
3 ring heteroatoms independently selected from O, N and S;
p is (independently at each occurrence) 0, 1 or 2;
misOorl;
nis 0, 1 or 2;

provided that when m is 0, thennis 1 or 2;
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to) -CONH2, -CONMMVE, -CONMe2 and -CONMeEt. 5 It will
be understood that where a conmpound of the formula (I)

W@ o0v5a80360 Nnore than one HET-2 ring, they nay PET/GB2005/000562
same or different. It will_lkpe_understood that where a
conmpound of the forrmula (1) contains nore than one

oup. R4, the the same or different. It wll
oras%{epﬂcgg%ulgsotr(s)@aé{?ﬁ%e ere a conpound of the fornula (1)
BOfllVetmdiRIo8d tRRWheRA R isLACHD IR RRDeach REYs HRIEPENdRBY selected
sane or different. It will be understood, that where a

from lygngasunad 6F-4C)dkflomdiihereiory this defition AHRE inchedes G is not limited

ey be th r different. A simlar
t0) _Cg%ﬁ]gg ﬁ&é&ﬂ*@ﬁpﬂ%@?ﬁdﬁ 6@&&%&' groups and
RUER gk ®o8 thad vm@fw%&ﬁld dfahd Tl (X) @htains more than one

herei nbef ore defined. 15 nmpounds of Formula (1) may
HET-? onga they mey whihstsame or differsnt. t he ambit of the

i.nv.ention. . Pharnmaceuti call C table salts are

i BesiopH S R Gt AT el Bl qoihs gre than one
group@é,aﬂiﬁ%'ﬁm ibe Phdahtor i frieMii f i ng conmpounds. In anot her

aspect, tyhe invention relates to conmpounds of fornula

[tiyillds vndersiond Bas evhextef domgeiownd afdhafopmatanticemtdicsinoye than one
?gc pt abl % 3%1' t. 20 ltg aqot her aspect, the invention

group K,y ey ay he G SBF I SUS¥ R or nul a (1) as her ei nabove
He#il1NR&nAErsto8d T Whe R M hAIRIAST thRrha Rl @) &HRIRE £8rthan one
prso-drugs of conpounds of formula (I') ar€ in-vivo

group Ry dihey yeathle ¢hessner g dofferesnpounds of formula (1).
her ef ore in. anot her asl ect, the invention relates to
Ao SRR aPRRor 7 Olst ghpts ARDSTBUHERf okt GRmpasnd of

formuB(Tj A Herdifberbiédeghypabl e ester thereof. 25 In this

specification the generic term"al kyl" includes both
Sompoyinds-of Faimulafh) mdyrfame kels whanhraraivkthin e ambst. of the invention.

However references to individual alkyl groups, such as
Pharmaipificafly acegplable,sals a7 erefred WEQueR afips s Ay bs Brdilgh, for
examlglg,: iyollét'i}% SrSIBIRARE 8SmpAmtifdi vi dual branched- chain

allcyl groups such as t-butyl are specific for the’
bearoitted aspeat, thevievaition relatey to Bompewaisplf éormula (I) as hereinabove

"(140) aJ kyl " i ncj udes thyl, ethyl, propyl, isopropyl
defined 5“?2"1313‘[‘1%}/13?6%?3’&}’1%8"8@%@% S@lfnven_ti on 30 applies to

o . .

ORISR S5FLE 1 5B Rl A0 BRPAARSS il g prpabor

definetlive to 2 ppodiugitiarcofi Suitaiile axketiples of pfeedrul® of E¥impounds of formula (I)
ive to the am de nitrogen atomto

are iﬂjga_} @M@b%@%ﬁ@%@w@%@s@m Hherefgreripangihgigspect, the
invenfich RI&A%H %G}mFElﬂ{ds of ?d}fhllu% (& g§ h%r%&r{aﬁ%@eﬂ%ﬁ%@& UEIMLER-ALS

encompassed ut no
hydrolysable ester thereof.

In this specification the generic term “‘alkyl” includes both straight-chain and A
branched-chain alkyl groups. However references to individual alkyl groups such as “propyl”
are specific for the straight chain version only and references to individual branched-chain
alkyl groups such as #-butyl are specific for the branched chain version only. For example,
“(1-4C)alkyl” includes methyl, ethyl, propyl, isopropyl and z-butyl. An analogous convention
applies to other generic terms.

For the avoidance of doubt, reference to the group HET-1 containing a nitrogen in the

2-position, is intended to refer to the 2-position relative to the amide nitrogen atom to which
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Sui tabl e exanples of HET-1 as a 5- or 6-nenbered,
wW@2005/081860 het eroaryl ring as 5 herei nbef ore dedT/682005/000562

i ncl ude thiazolyl, isothiazgegyl, thiadiazolyl,

pyridyl, pyrazinyl, pyridazinyl pyrazolyl,

e i 8Ly rOYELEAL ] SRS gt ot mic

to): understood that HET-2 can be a saturated, or partially
or fully unsaturated rrng 10 Suitable exanpl es of

S ncl ude @zeti di B uryI H enyl, t lyl,
i so hi \<\ hi adi az X pyrazi nyl, N\(j
pyri dagifylp Pyrazol yl, 70 (yl Nyrimi dinyl | o N~7
byl, isoxazolyl di azol yl , nDrphoI Q. o
ql i nyI pi peri di Di per azi nyI rmrnyl
®my orﬁ)t“phol i nyI 0¥ of yI(R Ypyr r ol | di nyl ®pyrr ol@dony!

’Sg%%l%lgn é)geﬂn\f 1 so(gl IQETFM aﬁ 3? &r ggll B éé?ﬂ]&?ﬁ@%leteroa}’lyl Ting as

heremzmmf@daﬁr;’ed4m61ﬁda&nazror3a21@dnhmzbty1 tﬁraaiaaa@t ipgHAPINY razinyl,
2- oxot etrahydrofuranyl, tetr ahydr opyr anyI

pyridazinyil.atyarobpyimidazplyl, pyrimidinyk oxradyioisprariolylogxadiazolyl, tetrazolyl
i oxol anyl, 1,2,4-triazolyl, 1,2,3-triazolyl,
anduﬁm§fgyl and  4- pyrldonyl It will be understood that
HEFRwill teshdbtdot] M BIETYL2 8 b3 RRERBIEEE l?amau_l, dPhflyrRAturated
) N atom therefore for exanple for
mng. "i m dazolyl" includes 1- , 2-, 4- and 5- |ntdazolyl

< Seiip R G BT R i e b o iFBel oty fsgiazolyl
thladlar 1MBYrRIY0 lpyAiny D gpﬁaazﬁttyt,\/ﬁyraﬂﬂge{rﬁlﬁbw ! pgﬂlﬁﬁcﬁhyldb)fb)éblyl

an azetldlnyl ui t abl’e "exanpl es

( lsoxazplyiewdra@quéammmlm, mrormpﬂmwhn)igmdns'htpmeamdyl morpholinyl,

o R by B ERPB NP BT P R ROl iab s

dtoxoieﬁﬁhﬁﬁ&th‘i@ﬂﬂ Sidrolni@asoHdldi, 2,3- d@d%o@rhﬁﬁgolﬁcﬁnﬁnF%Qoolr3 4-(4-
S(O2 gr oup) and hono 25 piperidinyl. Sul

triazokid @ezolidiEpl, 2- @@tﬁmh@dliﬂ’unmyﬂbmtmﬂym‘bﬁymiyl Letrahydropyranyl,
B I T T A
4-pyridbhyist rated by the structures shown bel ow (wherein
the dotted line indicates the point of attachment to
t Hevilldwtungérstopfl ¢hatrbIEdE 2 ey : baMDk20 05/268 B0 priate available C or N
atom, ?1%%1%%2&)9 g)/(a(r)r?p 65, or HE’]‘-AZ e't\sl §imN1daz|\(I)ly ”liqnchll\lde;sI 1|-\I, 5?, 4|-\Iand 5- imidazolyl.
Suitable examples of HET-3 as a 4-6 membered saturated or partially unsaturated
heterocyclic ring are morpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl.
Suitable examples of HET-3 as a 7-membered saturated or partially unsaturated
heterocyclic ring are homopiperazinyl, homo-morpholino, homo-thiomorpholino (and
versions thereof wherein the sulfur is oxidised to an SO or S(O), group) and homo-
piperidinyl.
Suitable examples of HET-3 as an 6-1 0 membered bicyclic heterocyclic ring are
bicyclic saturated or partially unsaturated heterocyclyl ring such as those illustrated by the
structures shown below (wherein the dotted line indicates the point of attachment to the rest of

the molecule):



[2,2,1]] NF-:D f NR3 <I-DN\'1"'" /N[2,2,2] [3,2,1]
R3 [4,1,0] [4,2,00] R3 , NN, N [3,2,0] [3,1,0] N
wWORMSAB03FB, 1, 1] NNN NA) ~51[2,1,1] [3,1, ObCT/GB1903)000562
In particular HET-3 is a [2744.1 ] systemsuch as N5
(7-azabicyclo[2.2.1] hept-7-yl). Suitable exanples of
HET- 3 are norpholino, pi peri di nyl, piperazinyl,
;é% ol i dinyl.-apnd azeti . WD 2005/ 08030 .
[ | e exanpl e T-43are N
f Seh R
hi a

/\
N i zol yl Iy,
yraznnyl y/'gam nyl ,
N

pyrazol yl, imdazdlyl, pyri \dlnyl oxazol yl ,

i soxazol yl and triaﬁ?h%" It [ be appreciated t hat, ,X'
where definitions o gerocylyl groups HET-1 to HET-4

5 enconpass heteroaryl rings which may be substituted

on t rogen, sucﬁ\substltutlon may not esult in

c quat er nar W ni trogen at ons. Wi |
. R &d that t definitions of T-Mto HT-
“<“are not T ntende i ntl ude any 0-0, OGS ohS\$

It will be appreciated{that the definitions of\ HETl

t 4are not to include ungopbl e 4,2.0
st r2u ures. nﬁgﬁf 1- 4C) al kyl i ncl uge met hyl | ; ]
et hyl , propyl i sopropyl, butyl and tert-butyl;

3

R
1) [
Y | N
[3,2,0] “13,1,0]
/- )
A Ao A
N
[3,1,1] 1
5 P
@ @ o @ o
[2,1,1] [3,1,0] [1,1,1]

In particular HET-3 is a [2,2,1] system such as

N
N

B

Suitable examples of HET-3 are morpholino, piperidinyl, piperazinyl, pyrrolidinyl and

(7-azabicyclo[2.2.1]hept-7-yl).

azetidinyl.
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10 exanpl es of (3-6C)cycloal kyl include cycl opropyl,

cycl obutyl, cyclopentyl and cycl ohexyl; exanpl es of
wh2006/080360 ude fl uoro, chloro, bronmo and i odo;, PXEHGBR@S/000562

of hydroxy(1-4C)al kyl incl ﬁge hydr oxynet hyl ,

1- hydroxyet hyl, 2-hydroxyet 2- hydroxypropyl

SR By e LN b B st e

thiadibS1y L BridyIRlyR@kIESyiMbzin @l PR0MAL Mbazolyl, pyrimidinyl, oxazolyl
ter%l guto rret hyl, ngrretﬁogget hyl, 2- etyhoxsg/rclat hyIy 15 o

lsoxaméll]rm)ip met hoxypr opy! and met hoxybut yl ;

2-
aighibe %%%qﬁﬁ W ALORCL ALt LRSLR T ) o rers

encorBpa3Y hétetoh ty'l‘.Vih?J Wilch mdVBdebsithid BY hﬂfo%@ﬂlsuch substitution may not
net hyl sul fi nyl'butyl, rethyl sul f onyl net

resultan hhdrged qusitgrhamgmiydgen atsnisy Itswillfbe rayﬂ)reclhgcﬂ that the definitions of HET-

o S e g st
the ddTROAs LR HEAL O RYHETAN S e MRt MiYdrlibd RAHEMES uﬁmlsﬁﬁctﬁfels

am no(1 20 4C)al kyl include am nonet hyl, am noet hy
Zxamples pf Op¢C)alBylantIindpmethyl, ethit, aripyh isppomydybutylband tert-butyl;

S S P TN
exam%l’eg é%?ﬁﬁ%@}eﬁ%@oﬁ@cﬂc{iﬁbw&h (a](a?liod'g‘;% o Jﬁ@ﬁ%f’ﬂ’%@%&%{l ( 4Pralkyl

includcehyldydx)yarﬁhyﬂ;)lbhjyc&bxyed)g@,rﬁahﬁbonffethyl 2- hydroxypropyl 3-hydroxypropyl,
di (1-40C) a yIamno(l Q) al kyl includ
1-hydgayasoryApyhiatraydigxybusdt sxpmpastey (13- AG?auswgt(mC)alkyl include

methﬁ}@gﬁ eétﬂ%éyfls%{ﬂ%i‘ &k Byl oxr&'él:hgk ALShBH AT DSy,

noprop

methdxiyipPops, e étibyynd o bud h‘ietho@%@ﬂ?ll e)ﬁmqﬂes of (1-4C)alkylS(0)p(1-
14Ca|ky|amn0|nclude nmet hyl am no, et hyl am no,
4C)al§5yb fy

udgineehyl s%l%tpﬂ@pt}whmlwul nwlmgthsdmthjdsdﬁ‘mylethyl

metyi &l iAot Al ﬁ&}su%a%ﬂﬁ mt%{,llvf’ P&gﬁ@@}tﬁlﬁf%Jéxyrﬂuq{%nylmethyl

ethylstlifenylythglrifech ylﬂlﬂfbﬁﬂ@bﬂp?ﬂh[@hylﬁﬂfohﬁﬁ@tﬁfp RO A1
di but yl ani no;” 30 exanples of (1-4C) al Kyl incl ude
ethylth@mwm,aﬁﬂ@éﬁwthyétm?thulﬂnmrnpyl awzmgtwldaomﬁylexamles of ammo(l-

T e R -
and 4tahﬁn@mm3qoem§>1@fofli1>r4m;hnty(dlﬁmd@t4@ﬁfkyl akoyes Y exi st

in o tlcally active or racemc forns by virtue of one

methsd)ammreethzly%e@thyl)em1mdﬂ@d ]a((bhmpthyhanmnwhy] Br(N-

metng PSR Ovebabiintihbu BBt e ane- B 7
methy fabiThb)BhiyD @x5Aafled bf 8R1J4b)ﬂkylaﬁnh$ﬂli4épgl bﬁlc(ﬂ:r(ﬂ GLKRP 5

i'nteraction. e synthesis of opt 'y active forns
dlmethﬂymmnmh}d; wethplf¢thidyarsinametyl nteﬁgzﬂ(nthyl)mmmﬁthydr @aN-c

SR, Ko o o8 R gt
(1- 4(/*?'3/11{5'@1%9{16‘gﬂcglﬁe%etﬁylﬁﬁ%”hﬁgfaﬁﬁﬂﬂ Bf&pxéﬁuﬁ% Sig?ﬁrigﬁylgmmo,

under st oo at certain nmpoun exi's
butylansiub endterebitplaminog egarhiplas of di¢l- uﬁ)mmylamin(ﬁhﬁxhudeahﬁkﬂ@lamino,

and all tautoneric forns of the conmpounds of
methﬁ@%&‘ywé AshyiERian, %E{qwlaﬁénfe@wsompym apdHduhiEnino;

examlélfs Lhe ?(E}((;)Xf RE) ARy BLE RS AR HSR0P &H{}lggrb8£yf, %HBﬂ}lc%rbonyl and
tert-butyl éarbonyl.
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alternative enbodi nent are provided
phar maceuti cal | y-acceptabl e salts of conpounds of

wo oross@eq 1), in a further alternative enbodi NBCT/GBRE@S/000562
provided in-vivo hydrol ysabjg_esters of conpounds of
formula (1), and in a further alternative enbodi nent

. ' ceutical ly-acceptabl e salts aof
M8 (PhONE R oa R RSB fao 65 EBiloto P Fbinile 40 dcfined
above(th)y exidtin Bpfitdl§iscaive ¥atast@sic rmédyl valheEo R R née@s Afimetric
follows. Such values may be used where appropriate

carbopjatonsa Hig iBYenting incdndes én itgiddfingian amysnclepptioatly ag8peat mcemic

ST et
interabfidf. U Btid 9thesis bh @ptid@.ﬂ? asiestfosef Iillgj%' bé Ofried ohtbyMbRakd dechniques

Further, each of the follow ng val ues naybe used in 20
of orgasistshemtsity el ltovania thy arrdercexefmplethy synthesis fiainh opficedly active

stmir}(/%al%tmgt%%lil% 8)‘Ré3if ?eg)lué?%) A Oagr%f’ct(fg?rgf ! r{% iglgg M&g%gjha@ertain
compbinds J45) a4 i Bufotleridoings dd8thA tl(le'ai)nﬁ'éﬂﬁoinsalsk tl%lﬁ‘ﬂf(ﬁ% an§ and all

in the para position relative to the ether nkage
tautorpgjc formp of thegnhpaunds of theringengiph which activataiLK. i s 0

( in is and 1S 130 (9 inis 1l nis an )

L o e RoimPR Sy dus FrvEnion aferovided Bomhaitb RE Rk e an
Iternfthd) enhbbdirfient ardlpro%i Trmiatel L b
P e P Bel Rl e cRPRBIEBRES Bl figpounds of
formubad), tif e durthsir alt¢ruetiveeniodimeetti ere providedyin- Vi A§AMIPRBRES ers of

PCT. 005/ 0Q0562. -17 (1 mis 1, nis 1l, R js.in
comp{file GLRARIAE A0 i & Pb iRt emibpfanch Feaguicchs | s
harmaBeutit@1FBERptaBRNalts OFint | '
P op® (}(%Eta) alts 8ffn ‘gbﬁ%ﬁﬁy gézglé( él”sge)r@%ﬂﬁjénfiégﬁg%gg?rwula ®-

R3 are halo (16) n is 2 and each R3 is independently

hal 0. 0 t ho A7) mis 1, is 2. and R2 is in the

o aplichlse PR eyoTratiag e eiPund afs Taler SEPHKAlGRs Pewpe Hscswhere

. . , i

POt i ey Qo y RIS, ITRIRAS TS, deb O Sk defifed
hereinbefoat pr/leer¢ivaftdre e platiculhs, adchgray be used as an individual limitation on the

broadest definition of formula (I). Further, each of the following values may be used in
combination with one or more of the other following values to limit the broadest defintion of
formula (I).

(1) R? is —-C(O)NR*R?

(2) R*is -SO,NR*R?

(3) R*is -S(O),R*

(4) R* is HET-2

(5) mis 1 and R? is in the para position relative to the ether linkage
(6)mislandnisOor1

(7)mis1landnis0

(B)mis1 andnis 1

(9) mis 1,n1is 0 and R? is in the para position relative to the ether linkage

(10)mis 1,nis 1, R* is in the para position relative to the ether linkage, R® is in the ortho

position relative to the ether linkage
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(19) mis 1, nis 2, both R3 are halo, R2 is in the

para position relative to the ether |inkage and each
WR005880300 an ortho position relative to the etP€&r/GB2005/000562

li nkage (20) R3 is fluoromejpyl or difl uoronethyl

(21) R3is halo or trifluoronmethyl 15 (22) R3 is halo

I 82 0 fluoro, .(24),,R3..is..fluore.(25) R3

A0l 155 PP R R ST SRR B3 s otm
positibn rflatdve tb @lid et likegd | uoro and are in the 3- and

5-positions (neta-positions) relative to the ether
(12)nisfkage (28) mis 1, nis 2, RRis in the para
(13)r¥)%slition relative to the ether |inkage, both R3 are

Puoro and are in the 3- and 5-positions relative to
(14)d#Re ether linkage (29) pis O 25 (30) pis 1

(31) pis2 I(< 2) HET-1 is a 5-nenbered heteroaryl ring
(15) n i3 )andbpthR| are halp- nenber ed heteroaryl ring (34) HET-1

I S,Substityied with 1.0 substituents independently
(16) nsiélze eeéd}#o]rsnl pe%nflﬁéﬁ%ﬁéﬂ%hqxé’ substituted with 1
(17) 18905 ik 2ent REed Bahe aﬁlg@mﬁ@re{leﬁﬁfk bk ckhdrSinkage

unsubsti tuged WO 2005/ 080360 PCT/ GB2005/ 0005 -18

(18) m 57}, HER, R isdn $hal pesea papitioronelative tozthe piher liskeghinad edchlR? is in. an

t h i . d : I, | 1 d -l . | ’ . d t | ’
i R BBy Oy P
(19) th $0KaZi8bYboth RXAE A R is iPhE patalpoditiBh ¥elakAfth ke linRage and

sel ected fromthiazolyl, isothiazolyl, thiadiazolyl,
cach Ryisar eh pitho peditienzslajive to thesster hkdge | soxazol yl and

adi azol yl (39), HET-1 i.s selected from pyridyl,
<20>1§”y‘1ﬁi@f>ww%fhy¢§ﬁ ‘Zﬁléf?’foﬂi%ﬁ]fh%lnd oyrimdinyl (40) HET-1 is
(21) ek astoeA thfi@mdhbingeol yl . pyrazolyl and oxazolyl (41)
HET-1 is selected fromthiadiazolyl and oxadi azol yl
(22)R'4ghalbET-1 is sel ected from 1, 3, 4-t hi adi azol yl and
23 1%3 41- oxadiazolyl 10 (43) HET-1 is selected from
(23) K5 chlopa o f{{Ues| yi and 1, 2, 4- oxadi azol yl  (44) HET-1 is

(24) FOVE @Gy |

(25) R? is methoxy

(26) n is 2 and both R? are fluoro,

(27) nis 2, both R? are fluoro and are in the 3- and 5-positions (meta-positions) relative to the
ether linkage

(28) m s 1, nis 2, R is in the para position relative to the ether linkage, both R? are fluoro
and are in the 3- and 5-positions relative to the ether linkage

29 pis0

(B0)pis1

(Bl)pis2

(32) HET-1 is a 5-membered heteroaryl ring

(33) HET-1 is a 6-membered heteroaryl ring

(34) HET-1 is substituted with 1 or 2 substituents independently selected from R®

(35) HET-1 is substituted with 1 substituent selected from R® '

(36) HET-1 is unsubstituted
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(45) HET-1 is pyridyl or pyrazinyl (46) HET-1 is
sel ected fromthiazolyl, pyrazolyl, thiadiazolyl and

W@Roosaigd3po (47) R6 is selected from (14C) al kyl , PEEGB2005/000562

hydroxy(1-4C) al kyl, di (1-4Gglkyl am no(1- 15 4C) al kyl
and HET-4 (48) R6 is selected fromnethyl, ethyl,

0 B R B R OB b T
pyl‘ldz(zﬂi%)l IBﬁazlokyl SeliéebBd, gyt ddlH ﬂsoxaﬁ@lyp ,oxac%1izolyl and

hydroxy(1-4C)al kyl, (1-4C)al koxy(1-4C)alk
t1’1‘?120115(1:) al kyl S(O) p(1- 4C) al kyl, am no(1-4Q) al kyI

o9 g4 AT AU AR Byl P it oot

oxazdWg} R¥kazoBl Biyd oxdai26m1 chloro, fluoro, am nonethyl, N
dlSﬂt hyl am nonet hyl , Englnd di met hyl am nonet hyl (51) R6 IS

(39) PB%Téclﬁ sdleatedoomantigyl, peetipyl, pinidaatnyl @rmzmrrggdﬁib/hor o,
is
(40)}@‘( 1 %(éegg# &/%ﬁﬁ”ﬂgﬂiﬁfﬁy BWH%CIHEII%%%ZOI I znro and fluoro

(41)}@19»)1 iRGelécted b YhiadiaddlyRidickad@kgigt ed from net hyl,
yl, brono, chloro, %I | uoro, am nonethyl, N

(42) HEfEtlh? belerterbiremtyd,4-thindierdiyl mlniaﬁﬁxh@wzolﬁyd r oxymet hyl

(43) kﬁ?ﬁ 1%'&2@%&%% 4 %%g% aﬁﬂﬁgﬂ% (ﬂ% T met hyl |

(44)}@Emt1§1 yragglonet hyI hydr oxynet hyl and net hoxynet hyl
Rg IS sel ected fromnethyl, ethyl, isopropyl and

(45) Tﬂdﬁ(?m}’hytpxrﬁﬂlylylv\hen 2 substituents R6 are present,

(46) I F e b il baata iR 2B B85 080360
(47) FE“@J ééﬁ’mlﬁgﬂﬁ@ Tkyl18a16 &%hro‘%@z(l -SCRakye i@ dYaflamino(1-

(1-4C) al kyl SCO p(1- 4C)a
4C)alkyl-aad g1 ani no( 1- 4C) al k |

P T e RIS FE—

- 4 s h drogen
SRR ER e dl?lsﬂﬂég%l‘eﬁ@é%wﬁy Cor 2

(49) R(s Sabstléctedeinms (114@@@1;1@1@ | hydeadyElc 4 @hllyi, qmmeealmy(mowkyl (1-

s S AR T N ol

4C)a1ky‘31a1§1i11ﬂ> atmy [subst ituted by 1 substituent sel ected
- S02R5,

(50) R 1s selected from methyl ethyl, bromo, chloro, fluoro, aminomethyl, N-
methylaminomethyl, and dimethylaminomethyl

(51) R%is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl and
methoxymethyl

(52) R®is selected from methyl, ethyl, bromo, chloro and fluoro

(53) R®is methyl

(54) R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-
methylaminomethyl, dimethylaminomethyl, hydroxymethyl and methoxymethyl
(55) R%is selected from methyl, ethyl, aminomethyl, N-methylaminomethyl,
dimethylaminomethyl, hydroxymethyl and methoxymethyl

(56) R®is selected from methyl, ethyl, isopropyl and methoxymethyl

(57) when 2 substituents R are present, both are selected from methyl, ethyl, bromo, chloro

and fluoro; preferably both are methyl
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(3-60C) cycl oal kyl and -C(O NR5R5] (65) R4 is

(1-4C) al kyl (66) R4 is (1-4C al kyl substituted by -OR5
W@ 800p/08860 s ( 1-4C) al kyl substituted by HET-2 1BCT/68200R400562

is (3-6C)cycloal kyl, particgbarly cyclopropyl (69) R4

is (3-6C)cycl oal kyl substituted by a group sel ected

55 LT G P RPN R s AT
di(1-4d5aKkanl2)(1 AC)alkyseldggted from hydrogen, (1-4C)al kyl,

gnd_(1-4C)al kyl substituted with -OR5 20 (73) HET-2
GO RdsHRdubstituted (74) HET-2 is substituted with 1 or 2

St ' ndent | l.ected from (1-4C)al kyl,

(60) Iﬁéyfdﬁéiéag&n%‘?ﬁ@%@%Hé’&’i?&»‘/l%l?éﬁn?ﬁé‘sr- 2is afully

(61) BETurigfigdl ring system (76) HET-2 is a fully
nsaturated ring system?25 (77) HET-2 is selected from

(62) %zléhyfgpﬂ‘iﬂ , horpholino, norpholinyl, piperidinyl,

i NV P i i nyl. i Linyl ,
) B PRIy s RSPS9 Ui ARTBLRISH Bt som
-OR’ 1SR i(%@%@rc[@nwﬂ (SPtdhSRYdubstAnRd 34 1 gﬂo;ag B¥keted from R”) and

2- gxot et rahydr of uranyl, tetrahydropuranyl,
-C(ON®"Rahydr opyranyl, 1, 1-di oxot hi onor phol i no,

60 Ry EHCRE T R S R et pomRRg . sOK 7Ok’

(3-6ChEyEtodlLd ;salﬁpjcg{gymﬁﬁ om azeti di nyl, norpholino,
norpholinyl, piperidinyl, piperazinyl, pyrrolidinyl,
(65) R'His el i nyl , tetrahydropuranyl, and

etra opyr.anyl 5/ 080360 PCT/ GB2005/ 000562
(66) ﬁfﬁf)h(%faﬁlf-@%‘}l?u@e‘g@ 'Z(g]?ed fromfuryl, thienyl,
(67) R pzaC)dliey] seskifitag ey pieT-3 hi adi azol yl, pyridyl,

pyrazinyl, pyridazinyl, pyrazolyl, im dazolyl,
(68) Koyis (IrPd)cogloalkyk pausicylarlyicydmprepyly| , oxadi azol yl ,
[ 1 A-triazalyl and 1,2 3-friazolyl (80
(69) 33%%@%%@8?@% sé’;‘_?swﬁe%%’&r%w‘}l’ ﬁlﬁclzﬁﬁkl%qmﬁ azol o)
(70) R*s9tNb@pe9t1bhlkyt ShibaGtnRAYYH groly del &¥dd from -ORP Qfdz(ﬁ I-Z}Ifi,‘)ztlkyl
yriinidinyl, oxazolyl, "i soxazolyl, oxadi azolyl,
(71) BpiipHETR nyl , pi perazinyl, 3- oxopi perazinyl,

i djnyl [ 2- | j di I
02 €4 b B i R, BaSAob e i o
(73) HEF-2%0uubahy@not hi enyl, and 2- oxoi m dazol i di nyl (81)
HET-2 is sel ected from norpholino, furyl, imdazolyl,

(74) T5&2 a4 substifusasmitiol p 2 sobsitiieamdhddpendemilpaelected fom (1-4C)alkyl,
nycroBy B AZ Sl 2 oxazor | i mony . 10

79 HE 2B cal ST DA

(76) HIBRP iHEMY unsatesltelctiggsysteam nor phol i no, furyl,

(77) I—hﬂ‘ -9 ?SZ soelléélte’d érgnql)é%ezt?clig;l,’ mgl)“(p%gliil?oz, %llo)llql)ﬁolinyl, piperidinyl, piperazinyl, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4-
dioxoimidazolidinyl, pyranyl and 4-pyridonyl

(78) HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl,
pyrrolidinyl, thiomorpholinyl, tetrahydrofuranyl, and tetrahydropyranyl
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pi peridinyl, piperazinyl, 3-oxopiperazinyl,

pyrrolidinyl, 2-pyrrolidonyl, tetrahydropyranyl, 1, 1-
wWelr@£08m160 ahydr ot hi enyl, and 2- oxoi m dazol i di nRCT/G83)05/000562

R5 is hydrogen 15 (84) R5 [gg(1-4)alkyl, preferably

methyl (85) R5 is hydrogen or nethyl (86) R7 is

(79) ﬁ@%‘“ﬁ%&j@é&%‘@%@é té%@? "i‘alz% gf@@%c?}lg% iptadi&lobl. pyriy,
pyrazhivyﬂ rp@ﬁ&ﬁzlnﬂcﬁﬁhibgl ﬁlﬁaﬁzom rrﬁ@i Pbﬁﬁjzoﬁ Oﬁbxagggrl oxadiazolyl,
(1-40Q) al kyl kyI o) NR4 and

Pyrfoh’il»dr%ﬂl(laﬂﬂ}é@nd R}QZO 88) R7 i s sel ect ed from

60 W TRy PO B Ry LT o BB AL AR Ry Py
1m1daEM‘§I 9?Mmﬂﬁﬁiylf &Xﬁ@ﬁ'lk&éﬂolyﬂ g@dlﬁgl}}l Zpéﬁ&i(ﬁﬁﬁ%ﬂp faZiyl, 3-

, eth hoxy and hydr oxy
oxommnamyl pmqhdm.yh Byl’stdidenyleﬁl-omzmlnﬂmnhlytetrahych‘oﬁlxguyl

tetra n@‘&%%éﬂel @@X%V%QV&IW a“%f\’iém&ﬂ%emm/w’( 93) R8 is

(81) BET2G sdledtéPHFbARRSPAbIRD rﬁurPrp irﬁﬁﬁic%gln&azoﬁﬁ A& ébl? oxad1azoly1

pyrrolidinyl and azetidi I's sélecte

plpemh%eram& ﬁxm@gmlnﬂyy}ﬁg)mgryﬂwz-pmldom: ﬁéo?iagdiﬁlmonyl
rateq. ri
ttrablBuragh, g ag oLy Irf'flaﬁ?tﬁ%iyﬂmtﬁ%% Bl preiigazolidiny

(82) WEPLriggdenidd fr&’{lrrfl hglll ﬁnﬁé@&lyldiseﬂzo oxadlazolyl
2005/ 080360 PCT/ GB -217(98) R

plperndmgfétphmramsﬂrﬁ—phqnpq:razm!ieplyrrahdthyﬂ dﬁpyrf(ﬂgdoayletmhyihh;&}danyl 1,1-

f T-3 (99) HET-3 is
dloxoéegﬁag]}é‘l%@‘l b P ?f@@“ﬁ@*ﬁﬁiﬁdlw d az Set i ZJIi nyl (100) HET-3
(&D]fﬁsﬁﬁﬁ%gginyl 5 (101) HET-3 is a 4, 5 or 6-nmenbered

saturated or partially unsaturated heterocyclic ring
(84) Rigs (héjadliyhpeéiorablydmbihyked (102) HET-3 is a 7-menbered

ted or rtially unsaturated heterocyclic ring
(85) B2 By@pErn iyl defimed (103) HET-3 is an 6 to 1

(86) Igeltggg%tg%cgﬁl?@' p? 4@?&11&5511 g‘(‘g (! f4o§éz‘ﬁ< 1, de('fc)ﬁne o ?tl(g 25 8foxy(1-
4C)alkTarBl hyslradeyfl- éﬁ)aﬂyydl o[ 2.2.1] hept-7-yl

(87) R is selected from —OR?, (1-4C)alkyl, -C(0)(1-4C)alkyl, -C(O)NR'R’, and hydroxy(1-
4C)alkyl

(88) R’ is selected from hydroxy, methoxy, -COMe, -CONH,, -CONHMe, -CONMe;, and
hydroxymethyl

(89) R is selected from (1-4C)alkyl, hydroxy and (1-4C)alkoxy

(90) R is selected from methyl, ethyl, methoxy and hydroxy

(91) R’ is methyl

(92) R is selected from methyl, hydroxy, methoxy, -COMe, -CONH,, -CONHMe, -CONMe;,
hydroxymethyl, hydroxyethyl, -NHMe and —-NMe,(93) R® is selected from morpholino,
piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl

(94) R® is selected from methyl, -COMe, -CONH,, hydroxyethyl and hydroxy

(95) R® is methyl

(96) HET-3 is a fully saturated ring

(97) HET-3 is selected from morpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl
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(105) HET-3 is selected from norpholino, piperidinyl,
pi perazinyl, pyrrolidinyl, azetidinyl and
wQ 2@zaki36ycl o[ 2. 2. 1 | kept-7-yl (106) HET-3 is B&l/ese@d/000562
from pi peridinyl, pyrrolidigyl, azetidinyl and
7- azab| cyclo[2.2. 1] hept- 15 /- yI According to a

8 T B e et S R Y S50 M

HETBnvention: In a futher aspect of the invention there
is provided a conpound of Formula (1) 20 wherein: R
99) HETﬁés P@lﬁotechﬁomsoysr@hémvb@dfazgmlnﬂ( O NRAR5, - SO2NR4RS5,

ET-2; HET-1 is a 5- or 6-nenbered,
(IOO)é%I nEB%Z ﬁginé/ oaryl ring containing a nitrogen atomin
(101)H®T-31s 955 bt QMedirRbhensd bﬁ’palfslall?y ﬂ{sat%ratt&{ ﬁ&%q‘c‘h@ Ging as

het er oat ons i ndependently sel ected fromO0
herel®efqmﬁ@ﬁnqd| ng is opti onal |y substituted on an

(102 B 8 - E o 4 e Lo il buded el ng s

herelrﬁ,\éhﬁguéﬁ@ﬂts | ndependent I y selected fromRb; HET-2 is
a 5- or 6-nenbered, C or N-linked heterocyclyl ring
(103) dﬂiﬁf -3iifdm@ tol 1 0-menbend bicycliesanptdampaitiaily mesetemted yreterocyclic

C fro N and S, wherein a -CH2- group can
“ngas xiegﬂﬁ?gfiqr ﬂgﬁgbe replaced by a -C(OQ-, and wherein a

(104)&1&1&9%7@&%9&1)@&611&? erfcyclic ring may opt | onal |y
be oxi dised to an S O or S(O2 group, which ring is

(105) gHiT-0 nmsellsptesifbern marpladinonpiperidiug bipbtaginyt pyhrotidiayl, azetidinyl
nitr.o or 2 substituents independently
d7sa§ t@@%ﬁz?rﬂﬁ%&%‘ ]1vxo 2005/ 080360 PCT/ GB2005/ 000562
106) 82r-B3s defoctl B6th Behetifl u - .
(106) c ?pe E%@hd fﬂﬂ 85 Hﬁ;}’l‘xﬁm azabicyclol.2.1Thept

di f1 uoronet hyl, rlflur nmet h

7-yl cyano; R4 is sel ected from hydrogen (1-4C) al kyI
[optionally substituted by -OR5] and HET-2; R5 is
hydrogen or (1-4C)alkyl; 5 or R4 and R5 together wth

t U’@:C&'dhfgqg %@uﬁh&%&&re‘@f'ﬂ’f&n@éﬁ%m%&e A 336Hed J@H&e\gﬁg‘y

- menbered heterocyclyl ring system as
preferEETngupstfcpmpomnttspﬁ‘mlmham/ﬁyaomel ect ed from (1-4QC) al kyl,

al hydr ox - 40) al (1-40C) al koxy(1- 4C) al kyl ,
E‘i gﬁ‘j‘?ﬁilaﬁ@ﬁf &) e&@y%rhr@gﬂ is PEgYR RS comayoand pff Formula (T)
wherdid:- 4C) al kyl am no(1- 4C) al kyl,
di (1-4C) al kyl am no(1-4C) al kyI and HET-4; 10 R7 is
R! 1ssrw]e_sd;t ed from-OR5 and (1-4C)al kyl; HET-3 is an

R is Nl I %eg:(émrl%cgg redrR nggt((%g R %gé%éﬂpaarf:loﬁlt Iaiyni ng
HET- %I 1521% % 53 f%%ﬂl%'éreﬁ%ﬁfnﬁ@& ROErobiy nﬁg gbﬁthﬁ)ﬁhgta nlhjagexi 1O D he 2-
position and optionally 1, 2 or 3 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen
atom provided it is not thereby quaternised, with 1 or 2 substituents independently selected
from R6;
HET-2 is a 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4
heteroatoms independently selected from O, N and S, wherein a -CH,- group can optionally
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally
be oxidised to an S(O) or S(0), group, which ring is optionally substituted on an available

carbon or nitrogen atom by 1 or 2 substituents independently selected from R,
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i ndependently selected fromO, N and S, wherein a

-CH2- group can optionally be replaced by a -C(O)-
wa@pasebssei n sul phur atons in the ring may optPON&BR005/000562

be oxidised to S(O or S(0O.2215 groups; which ring is

optionally substituted on an avail abl e carbon or

R i L0 B o i 2 BTSN OREREIERS o o
N-

cyand;1-4C) al kyl ; HET-4 is a 5- or 6-nenbered, C-or
. linked unsubstituted heteroaryl ring containing 1, 2
R*is éerlect@d ??Iﬁ}ya@@@?a&&ﬁ&}%lkylr{eawamw itaied be @R 1nd RET-2;

5 i (B i.5. (i ndependently at each occurrence) O,
R ls%cgpgefﬁ)r(%ggg@r{% nis 0, 1 or 2; provided that when

or R*iafid RS t&hetHeh @thihd ﬁitrlaFéH atém to Which Y bre RaSeAHMY BFm a 4-6
sol vate thereof. 25 I'n a further aspect of the
membaneEhdterocycliieing systerras dbfied sy KBTyBound of Formula (1)

MR TOTNC TN N TR
SIS @ RSE SRR T8 GO DR

di(1-4¢)akyfantind(@+4(alkgl anettEE D&t ons | ndependent |y sel ect ed
fromO, N d S, _which ring is optionally substituted

. a
R is gglectofd %\)ng‘p&%la@d&h‘ﬁ%kﬂt om or on a ring nitrogen WO
- C 0 -23.. ' it oiS ..
e 3995/ 90960 P FORAORICUNR0R. o« G OLAAYL R be e
optionailyepetatens 1 yr 3 Gireet eterdatonis (ROaddilidh & thé ligkibg Nodtom)
) 6-menpbered, C or N-1inked heterocyclyl ring.
indepgpdpntly selagedifrom O, 3N gnd §, wheseiaraositbnerdunden epliamally e replaced by

| . . rein.a - - .0
oGP A Mg BB BBy PR 5 870 s
groupsiiwvhieh king iosptionallnQubsetuesdasy el dvailst1e 8arbBy oPlitrb 8838dtbM by 1 or 2

be oxidised to an S(Q or,S(O2 group, which ring is

substiginntsopdenepdantiy seleetad 89moR ;an avai | abl e car bon or
8 .. [ a 5 substituents i ndependently
R is Y0 QP PR (e

rom Sel ected from hal o,

HET-#li¢19 5 06/6-highbebid] € Lo ™NeRikBY lnsubktitiicd He@i®iMiing dRtalihg 1, 2 or
nmet hoxy and cyano; 10 R4 is sel ected from hydrogen,

3 ring hetoreytamp jndepeisiendnsaleojedsionQ,MNiaediSpy - OR5] ~ and
. -2 LS. hydr oge r -4C)al kyl; or R4 and R5

P 1S (1F§e§gﬁg%nrtl§%i%cht e Cn)o(gelnér omto which they are

mis Gétigched may forma 4-6

nis0, 1 or2;
provided that when m is 0, thenn is 1 or 2;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention there is provided a compound of Formula (I)
wherein:
R! is methyl;
R’ is selected from ~C(O)NR'R’, -SO,NRR’, -S(0),R* and HET-2;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally 1, 2 or 3 further ring heteroatoms independently selected from O, N

and S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen
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menbered heterocyclyl ring systemas defined by HET-3;

R6 is independently selected from (1-4C)al kyl, hal o,
whasosoped - 4C) al kyl , (1-4C)al koxy(1- 15 4C) al kpdT/GB2005/000562

(1-4C) al kyl S(O p(1-4C) al kylL pzami no(1-4C) al kyl,

(1-4C) al kyl am no( 1-4C) al kyl

wom a2y RSB 0 T Shulfpenty s
from®% i nked, 4 to 6 menbered, saturat ed or partially

unsaturated heterocyclyl ring, optionally containing
HET-2 igp 5205 @riverdierade Ce poditlinked heteragaielyt fiegeantrining 14 2rikomd

ey AP REPEHE L 5L SR 90Ol Bl Sy rignaty
be repleéddby aanlquh, Q68 whefei® b sBRir A5 tHR HelBodybROrilBYhay optionally

optional ly be oxidised to an S(O or S(O2 group; .
be omgg;aglﬁo e 80) er YED: seap) whislbag is aptiodalinsudstitatedidnznl ayailable

b [ { by, 1 bstit t
o B P T BB LBl R
R? is Belkdterkgem hﬁldﬁﬂﬁbﬁ)"n%ﬂhylﬁﬁﬂﬂér@hﬁ%ﬁrtriﬂ@(ﬁrbhﬁjltﬂlyl/, methyl, methoxy and

unsat urated heterocyclyl ring, optional I'y

Cyan@ontaining 1 further heteroatom (in addition to the

4. Linki N,at.o i nd t] selected fro ,

R is RN e A5~ Beno T D55 onliona RufiGe b Pkilind By

R’ isﬁydr@é@)m(gr@ﬂkg;@d wherein a sul phur atomin the ring
may Qptionally be oxidised to an S(O or S(O2 group;

or R*whd &g todettgr mdthah¢ hitrogkl yosuostliitiuthed aertiached\ay dbhe 4-6
carbon or nitrogen atomby 1 or 2 substituents

membarerbergerrlylyingeslystemend definsd tRSHE®3;30 HET-3 is an 6-10

e RSP T AR, BB G s
conmt RSO ol s 08K TN S
di(1-4p)elylasrire(brG)alia) and HBTdepl aced by a -C(O)-; which

. T ' ' [ t.ituted an avail abl e carbon
Ris r%élaﬂ?(i ﬁ%‘ﬁg&i@?%%(wwggﬂksgu ?uegtn sel ec;/ed fromR3; R8
HET-8Ss seNeaiked, 4 fodhefdBeredNirded 6 farkiXly uns géft§d REEREI A ring,

. fromORS and (1-4Calkyl; 5 HET-4 is a 5- or
optiogallymebieindag 1 or 3 fumsher hetetoatbmm@u bdditienitoghie Hekiog dbatyin)

TN i R R S
a -C(O}- Oﬁﬂ\ﬁﬁf-iﬁ?ﬁ‘_ﬁ %Mgﬁﬁrlﬁéiﬁhn HeGig" rﬁ%?@ﬂtiogall%g?&\cl\iﬁised to an S(OO) or

msOorl; nis or 2; 10 provided t en mis
S(O) grewp; which ringis opfionally sabstabited opran-adailablecrartsoml aratiteogen atom by 1

or 2 Gl B ARG RBRET s 2 | ot on 1

HET-38§ & RDG8.87 fehibBRd, WhRAEH Br partially unsaturated heterocyclyl ring,
optionally containing 1 further heteroatom (in addition to the linking N atom) independently
selected from O, S and N, wherein a -CH,- group can optionally be replaced by a -C(O)-
group and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or S(O),
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2
substituents independently selected from R%; or

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring,

optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a
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15 Rl is nethyl; R2 is selected from-C(O NR4RS5,
-S02NR4AR5, -S(O pR4 and HET-2; HET-1 is a 5- or
w@G20venkBsed, C-|inked heteroaryl ring contai ni PQI/&B2005/000562
nitrogen atomin the 2- posikgion and optionally 1 or 2
further ring heteroatons i ndependently selected from
-CH,0grobb @@optionaibé fepldceg@ bl § -ORH).: ing § .
_za%r ggai I a%l e lggr bor?llact orr%’ or @n’%k#%&gﬁﬁtg&gﬁn}?g{%ﬁmw onan
availgbde parben efedtrpgeni atomdly 1t ubstithgnt geladted fioseRl’; with 1 or 2
8. sybstituents 4 ndepepndent]y selected from R6; HET-2 is
R lsgéiié?dé(-)mo_r -Wgr@'e#g@l?(yh or N-1inked heterocyclyl
R® is 616G ABMAICR hdk1-40)aRyO" 4 heteroat ons
i ndependent |y selj(ect g%]§¥r’om 0, Nand S, wherein a
HET-4@yi25- gr @upenteredp ptordvalinked uhaibsigtpteddetbréytylaringddaining 1, 2 or
. and wherei.n a sul phur atomin the heterocyclic ring
3 nn@a@ergﬁtmns ﬁ%‘ﬁpﬁf_“lﬁ?ﬁ}Séels%ngﬁe@dlﬂ‘& BHSS(O) or S(O) 2
p is (AEGIRAdeMy £ Badh RGuirncRPbi 0§21 y substituted on an
~availablé carbon or nitrogen atomby 1 or 2
mis Gobkt i t uents i ndependently selected fromR7;, R3 is
ni OSf| ected fromhal o, fluoronethyl, difluoronethyl,
%%t Pffuoronethyl, nethyl, methoxy and cyano; R4 is
provid& Bl ekbnl h 9 (hafC)Sf Y3, [substituted by 1 or 2
substituents I ndependentl’y selected from 30 HET-2,
or a sal§@2eerugy B-s6Ppythéeaf kyl (optional ly substituted with
1 group selected fromR) and -C(ONRS5R5]; R5 is
hydr ogen or (1-4C)al kyl; W) 2005/ 080360
PETL AR TLAN0R ireicl s B nep th it
T oen” apisel pine el is Byl £ TRul R UE el O s
hereinbefore defivedrvettbréiat er ocycl yl ring system as defined by
Rl i HET- 31 R6 i s independently selected from (1 -4C) al kyl,
IS hydr oxy(1-4C) al kyl, (1 -4C) al koxy(l - 4C) al kyi,

R (e B CROPRR: AR SO Gl iR tor

HET-Hii{ 4 546)G@ieyibared nO{likkéChaktoytyl aing cbltdmthie HiitroBen atom in the 2-
..selected from -C(O%t&l-d‘fC)al kyl, -C(O NRARS, (
position @}1& IORB%WIIY I Q;@ N ¢ lzlng]lgngr@g@@g indgpyrderi}y seleaded from O, N and
PN o -2.4s. ' 4 6 nb d .
R e L Y ——

providedtit Bmat therabgauatertiised, Wit 1 & F sibbi@Entd HRpOMAIF sdiédled from
6, addition to the linking N atom) 10 independently
R selected from0, Nand S, wherein a - CH2- group can

' | . : () - d wh i,
HET-2Hd 003" Yo R e er b Rk bbbt e Pttt 4o 14
heteroatoni(illepehderBlyGpRc@H Gopi ORI 40 ST iWhBreirSa APMI-W& dhn optionally

ubstituted on an_avail abl e car Bpn or nitrogen atom by
be repjaced py 2 -G((Pls+ pediwhersin sedplan diomt inthe beterscwpeic imgmABoptionally

be oxi?%_egg %fﬁ@??ﬁ%ﬁéﬂzo%nﬂ&%@@ §hﬁ%tlgzlly_s%s%u§§é 0Rr51 an available
carbon or nitrogen atom by 1 or 2 substituents independently selected from R’;

R? is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and
cyano;

R* is selected from (1-4C)alkyl [substituted by 1 or 2 substituents independently selected from
HET-2, -SO,R’, (3-6C)cycloalkyl (optionally substituted with 1 group selected from R") and
-C(O)NR’R];

R’ is hydrogen or (1-4C)alkyl;
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15 HET-3 (wherein said ring is unsubstituted),
(1-4C) al koxy(1-4C)al kyl, hydroxy(1l-4C) al kyl and
WO B(8pgR6) HET-4 is a 5- or 6- menber ed, C or NeCT/GBR@®E/000562
unsubstituted heteroaryl QF containing 1, 2 or 3
r| ng het eroat ons |ndependent y sel ected from O N and

s (Jj ndependent | at each .occurrence). O,
or R“zﬂad %5 ®%ﬁ(ﬂier with @e @ﬂfog%% atom tom'laelil they aferﬁéiacbwelﬁay Fpninsa 4-6
o} py.0- drug or solvate
mem%%eé HeProydF oo a3 Be BLHETRE, hvent fon 1 s
6is m&pbﬂﬁﬂtlﬁsamﬂﬁﬂ (efag)hieytt Hﬂmﬁxc{xlyn-a@?au%ﬁ (1-4C)alkoxy(1-

erei nbefore defined wherein: Rl

40)3%1 et el 3R (-¢) MlpRmmingbAhaRs, (19&5&111&@1&1’1@(1 -4C)alkyl,
6 nb d, Clinked .
dl(l {@hl&}%ﬁ_‘y ¢ 49%1@1% ﬁﬁ?ngng nletr (raogen altgmel n the 2-

7 is pasdted ﬁamaméogv(nucgantkyi yCO)NR R f(w @ﬁkoiy(mQC)amyl h%droxy(l-

het er oat ons ndependently sel ected from™0
4C)a1$}’1m-0360993qg is opt| onal Iy substituted on an

T R X
optloﬁél taiding § or RARARRIRREdNomELi8 4@ ok [P hﬁﬁmg\NJatom)
005/ 080360 PCT/ GB2005/ 000562 -26 HET-2 is a 4-,

1ndep@nd@.ﬂy§ﬁhg@tp@ droCO, NraniS, vhkusth heildr gooupl oph optlmgally be replaced by

a-CETR D™ e Bipmuedings @ R ET R EPhalipbS BERGRR e ds0) or
S(O)p@b Iﬁﬂﬂhbh/nng% SRhAGLH LY uRA oﬁ(a@aVaﬂab"l’@é’arB‘&%ﬁhﬁo?e}rll atom by 1

ur atomin the Heterocyclic ring nmay optional
0r2$bstﬁk¢llﬂ$lslédp€tlidelatﬂ1y®@€©edcﬁ'orlsﬁé)2 group, which ring is

RO AL LT g R Ly,

HET-SQ%GfeﬁQsafld Hﬁg E%7unsﬁ§?’st1't1§e<§)e{1 eﬁ(t?)%ﬁ{o& nk‘érl hyfh‘oxy(l -4C)alkyl and

Léoromethy , di fl uoromet tr| uoro
—S(O)p;i hyl, nmethoxy and cyano; R4 is selected from

O o 0P E L b B B S cotaining 1,2
3nnél§”e‘t§€’lt6ﬁﬁll pléﬂdlenﬂg)@&e&e@hbm?qb%ha uted with 1 group

sel ected fromR O NR5R5 R5 is hydrogen
p is (ipdegehda@lyadt legéh omnrrBbenfdl &32;t oget her with the

. it{ogen atomto which they are attached may form a

mlS(ﬂ > menbered heterocyclyl ring system as defined by
nis 0HES:3; R6 is independently selected from (1-4C)al kyl,

hal'o,” hydroxy(1-4C) al kyl, (1-4C)al koxy(1-
provided that when m is 0,thennis 1 or2

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein:
R' is methyl;
R is selected from ~C(O)NR'R®, -SO,NR*R’, -S(0),R* and HET-2;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and
S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from
RS;
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15 40 al kyl, (1-4C)al kyl S(O p(1-40C) al kyl ,

am no(1-4C allcyl, (1-4C) al kylam no(1-4C)al kyl,
waloi08B3s@l kyl am no(1-4C) al kyl and HET-4; R7 iBCT/GB2005/000562

selected from-C(O (1 -4C) ahkyl, -C(O NR4RS,

(1-40) al koxy(1-4C)al kyl, hydroxy(1l- 4C)al kyl and

: - i N-Li. 4t menb d
HETZ 0 S ea Smalo Bt P G ot Rt B g Sk s 1 g or
heterdflorapiridepeldeyil¢ silécdedirom G, N0 andS fwikdrbiara -aet,e %ﬁ’ﬁf’ ?ﬁ?optionally
y

(in addition to the linking N aton) independe
be repjased yet-G(Pym apd whesgin asyl teinrin the IgkZocygtio tipg cwary optionally

i I laced by..,a -C(Q)- d in a .
be oxRiodt Bh Qb Br § PR BP B Hich g R ribionly suls b apvaievte
carbofor B{tfdged atonSbH ) Dr ArsAbRitucl iBlegehéhtlySeRBick Foad RY:
;. Substituted on an available carbon or nitrogen atom by
R” is gelegied fomufipde, iflugeameshylndidiperettinilyiriflisproctediayl fmethyRBiethoxy and
Qr 25 HET-3 is an N-linked, 7 nenbered, saturated or

cyano|0arti ally unsaturated heterocyclyl ring, optionally

R’ is saedted Rbmy 14k hRubAMREERE qu QFD GhbktAtRtd in@heh@erdilyRelected from
| i nki ng. N aton) independently selected fromQ, S ang

HET-R, -$@=R ei(Hr6&)cyclaalkyltaptipnadbyrsubgitied atithyl peup eglbetedftolnyR’) and

-C(O f%sg) group and wherein a sul phur atomin the ring
% tionally be oxidised to an S(O or S(0)2 group;

R’is Whire Berf dNA-4Dalkpt;i onal |y substituted on an avail able

carb@n or nitrogen atomby 1 or 2 30 substituents

or R*iandl Rg eowkehndr Iwithsthb adtopen broamoRBhiclo theblarte sttacBedaaPfotf a 4-6
menbered bicyclic saturated or partially unsaturated

membgsedheserpeyaly! ringrystemmgstdefined byHESH:;ai ning 1 furt her

o o R B A R BB T A o

4C)alRYIQ @pftgwmms@o)gpfihd:)aua@, AnFRb@CRD Y], 3(124@)91{311;1{&%(‘1?-'1&3%11@1,

_orl nlgib’l S optiona i; substituted on an avail able car
di(1-4p)akkiytanmgge(t -4ekybgndiHETHEt i t uent sel ected from R3; RS

R'is 1l Epto CIONET DR, TR RAE A atkagy aryiEns o
4C)alRiI(chd4 S ehdrpt am no, 5 HET-3 (wherein said ring is

unsubstituted), (1-4C)al koxy(1-4C)alkyl,
HET-AyslaoNylinked G} & & ylendherkd, seBr@ep RS partielly dnsasurated heterocyclyl ring,

I N e T LT
indepbitaRS RE8RLH FroffOERTAE S (ARt a _c:l\éef%n gr% o%}l'ogtionailé/ be replaced by

(i ndependently at each occurren
a -C((ﬁ}-g@d mwhergin 8 Bulpbn2atomypin dhwi iierimbnaptionalin be pxidised to 4h$O) or

nis 1.or 2; .or a salt ro-drug or. sol vate thereof.
S(O)2 oW Veieh,fibyis ory Sl subptiied on i aneiablE 72560 enAiegenigtom by 1

or 2 sEYREHRTinAE pdnbentlyWelBel fidn R&Sor

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 further heteroatom (in addition to the linking N atom) independently
selected from O, S and N, wherein a -CH,- group can optionally be replaced by a -C(O)-
group and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or S(O),
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2
substituents independently selected from R®; or

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring,

optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a
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her ei nbefore defined wherein RL is nethyl; inis 1
andni sOor1; HET-1 is a 5- or 6-nenbered heteroaryl

WO 209g/080320 R2 i s - CONRARS or - SO2NR4AR5; R3 i s PeEl/GBR005/000562
trifluoromethyl; R4 is (1-4Galkyl [optionally
substituted by 1 or 2 substituents independently

I d fr. 1-2,. -QR5, - R5, .(,3-6C I | k )
-CHy Gitip sl Pl ST oleis B 10T gy itk Gl ey Siptituted on an
availi¥ik caben oEh@INER Bk biRP kS BULLOSRR QT frdR iRy ! 25 HET-2

g. 1S a5- or 6- menber ed heterocyclyl ring as
R® istseleetled fwhor @R end fledC)atlgit ai ni ng 1 or 2 heteroatomns

R s RSRIRT NPAESRS TLOMA P Gor gl Somtotamiv,

: - f f
HETP Qoiftidif sOH 3@l 1Y ah&bbigreani(1-489atkdx Lgf@')%lﬁgf ?%1?%{2 Ia-4@f)a1kyl and

the invention’is provided a conpou
—S(Q)pR’%;as herei nbefore defined wherein RL i s nethyl;

j Slandni_sOor 1; 2005/.080360 PCT/ 005/ 000562 - 28-
HETH3 55" 08 6311%111%%@3%-% @PE%dg W@Pg%t%f% Fz“etPYOP@E ripg cpgtaining 1, 2 or
3 ring GRS : BRARR! ' . trifluoronethyl;

%24 I's {(%Enﬁ%)c@lj%%l [opﬁ%ﬁ‘%@%%@%ﬁ’ut ed by 1 or 2
p is (sndeptridendy titseach deparedeeitd, ¥ @t ect ed from 5 HET- 2,

. = , -S02R5, (3-6C)cycloal kyl (optionally substituted
mis Qioff: 1 group selected from R) and -C(ONR 5 R]: Rsis
nis d)Mdragen or nethyl; R6 is selected fromnmethyl, ethyl,

bronmo, chloro, fluoro, am nonethyl,
proviedrtitah whamimsrie tlepln is lan@; di met hyl ani nonet hyl ; 10
HET-2 is a 5- or 6- nber ed heterocyclyl ring as
Orasr?gr%ﬁoh%%(if%"l&%t?iﬂﬁé%ﬂ?cont aining 1 or 2 heteroatons
i ndependently selected fromO, Nand S; and R7 is
selected from-ORS and (1-4C al kyl; or a salt,
pr In-adfunteroaspeatlof dliccint dreioadsd provhlelin camputhdef thaspatla @f as

the invention is provided a conpound of the formula
herel{‘?ﬁf"‘? elingd 0558 or e defi ned wherein

R'is methyl;

mislandnisQor1;

HET-1 is a 5- or 6-membered heteroaryl ring;

R? is ~CONR'R’ or ~SO,NR'R’;

R? is halo or trifluoromethyl; R* is (1-4C)alkyl [optionally substituted by 1 or 2 substituents
independently selected from HET-2, -OR’, -SO,R?, (3-6C)cycloalkyl (optionally substituted
with 1 group selected from R’) and -C(O)NR’R’];

R’is hydrogen or methyl;

HET-2 is a 5- or 6- membered heterocyclyl ring as hereinbefore defined, containing 1 or 2
heteroatoms independently selected from O, N and S; and

R’ is selected from —OR® and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R! is methyl;

mis1andnisOorl;
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Rl is methyl; mis 1 and nis O or 1; HET-1 is
sel ected fromthiazolyl, isothiazolyl, thiadiazolyl,
w@geoamsidgd , i m dazolyl, oxazolyl, 20 isoxazolBET/aBe005/000562
oxadi azolyl; R2 is -CONR4RS. gy - SO2NR4R5; R3 is halo
or trifluoronethyl; R4 is (1-4C)alkyl [optionally
< td tUke sybstituents independently
HET?@P%& tgg[s??%?n%r%%%tﬁ%afy%,g’ - S2R5, (3-6C)cycloal |l cyl
R? is a0ONICRO)INRSRENR RS R5i s hydrogen or nethyl; R6 is
selected fromnethyl, ethyl, brono, chloro, fluoro,

R’ is hadorms v flngromeflayket hyl ani nomet hyl,  and

s IPS SERRIB Wb 5Tk ae AT iRagiphy stctd o
HET{2, PORAZISOLR, ©=6©)§9abmy1a]z)bﬁ%ﬂaélytsms@iﬁﬁécp%h!1ggfbup selected from

pyrrolidinyl, pyrrolidony , 5-di oxopyrrolidi nyl,
R") ang 1C(Q’)UPJR¥)}‘(ot et r ahydr ot hi enyl, 2-oxazol i di nonyl ,

5. 2-0x0ot et r ahydr of uranyl , tetrahydrofuranyl,
Ris ]i%éd??%eﬁyoar%%gﬁanyl , 1, 1-di oxot hi onor phol i no,

R®is delecteld B¥R1 @Bk, efiryDXRbmib AM&b] Bid¥Y] amidefhethyl, N-methylaminomethyl,
di oxoi m dazol i di nyl’, pyranyl and 4-pyridonyl’; and’R7
and digetbglagynedethylom - OR5 and (1-4C) al kyl ; WD 2005/ 080360

RCT/ GB2005/ 000562 . - 29- a salt,. pro-d r sol vat
HET 13 p 35 0T ROg R Ao fbene ot hirkiBr Rt qoataning f or 2
heter®4tomk ‘i’fﬁi@;}éﬁkféﬁﬂ?@&@é*e@?rohh@, Nehagt and 1) as .

,. hereinbefore defined wherein 5 Rli's methyl; nis 1 and
R’ is geleged from -1ORHET (1-46)adleiliect ed from pyri dyl,

razinyl ridazinyl and pyrimdinyl; R2is
Orasg%ﬁﬂﬁgég8¥9¥%%ﬁﬁ * R3is halo or trifluoronethyl;
10 R4 is (1-4Qalkyl [optionally substituted by 1 or 2

substituents independently selected from HET-2, -ORS,
- 30 2/B1th¢r3spE) of tHedalvdnrionanprovideOpNREREINd &She formula (I) as

. ro 0 thyl; R6 is selected fromnethyl, ethyl,
herellg%g‘i’rr‘?gi,eeﬁefﬁgggr,el | uoro, ami nonet hyl,

R! is het@fihyl ami nomet hyl,  and di net hyl am nonet hyl ;15
HET-2 is selected from azetidi nyl, norpholino,
mis hemphdd O nyl;, pi peridinyl, piperazinyl, 3-

HET e SPRES fom hiszs Dl o bRo syl Afedisdlyt Sirafont ntidazotyl, oxazotyl,
isoxazolyl and oxadiazolyl;

R? is -CONR'R’ or —-SO,NR*R’;

R? is halo or trifluoromethyl;

R*is (1-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from
HET-2, -OR’, -SO,R, (3-6C)cycloalkyl and -C(O)NRR?];

R’is hydrogen or methyl;

RSis selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl
and dimethylaminomethyl;

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4-
dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and

R’ is selected from —OR® and (1-4C)alkyl;
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di oxot et rahydr ot hi enyl, 2-oxazoli di nonyl,
2- oxot et rahydr of uranyl, tetrahydrofuranyl,
W@ edosasnelr opyranyl, 1, 1 -di oxot hi onorphol i no, PCT/GB2005/000562
1, 3-di oxol anyl, 2-oxoim daz_oig' dinyl, 2,4-
di oxoi rri dazol i dinyl, pyranyl "and 4-pyridonyl; and 20
ﬁ}is ectj tg} OR5 and (1-4C alkyl; or a salt,
oras% 3 gr Br %S utY e‘Emtf‘nereof In a further aspect of

the invention is provided a conpound of the fornula
(1) as hereinbefore defined wherein 25 R1 is nethyl;
i Anjagurtherradpert of thg invention HETrovided asempotumtiof the fiormula (I) as
. thi.azal ¥l ,.isothiazolyl, thiadiazolyl, pyrazolyl,
hmﬁ“ﬂﬁﬁﬂ?%@ﬁ??iwg?ﬁgblyl i soxazolyl and oxadi azol yl; R2
Uis hiet RARS or -SOZNR4R5 30 R3 is halo or
trifluoromethyl; R4 is (1-4C)allcyl [optionally
mis ksagbn is Qoret by 1 or 2 substituents i ndependent | y
SQ2R5,

I Le 3-.6Q).cycl oal | cyl
HET 338566263%0"1 Shavtainiygdrcon oomymdon
Zis 2@@@}@4@%@(136%4{@2005/ 000562 -30 R6 is selected from

nmet hyl, ethyl, brono, chloro, fluoro, am nomethyl,
R’ is halnmrtm;rﬂwmmﬁelﬂ hyl, and di mst hyl ami nonet hyl ; HET-2
t hi.azol

d.f f hi
4 is {]z-ééﬁa}llé)ggsmor{ g:s %qrt%lktsql g;y Il %g p@}tuenﬁsy éggqqg?ntly selected from
HET-RY" o@éZJS@QRS (@%@@Alwk Il g(?JN’RS RIPYT i i dinyl,

oxazol yI', ‘i soxazdl VI, oxa irrolyl, 5
R1s1nydzngntqrm&zbylyl and 1,2, 3- tr| azol yl; and R7 is
lected fro OR5 1-40) al kyl or a_salt, .

R’is iﬁ??f't?ffﬁ iy s ‘HETS e%lior% uoaosfaamflﬂ@ﬁthaﬁ%laeﬂaiammomethyh
ddirﬂ&h AMEN LGRS provided a conpound of the formula
o gs ﬁ[ ¥EI nbef ore defined wherein RL i s nethyl;
HET—@us sdlecaexﬂ ﬁ‘bﬂmzeﬁdlnbEﬁiotph(ﬂlmehleqﬂmﬁnﬂt pm:n&myl;l pip,erazmyl 3-

ra ri nyl d rimdin R2
oxop1?))éﬂqu/ L ml/’@@gmp@h [Qg;rro %nyi@%ylgo yg,S dloxopyrrohdmyl 1,1-
dioxokdifdhly#HA z
xSy A e B,
tetrahydioggtmgﬂ, flrledtnoxbiﬂiTorﬁorphﬁ]Rﬁ), 1;388#5lany1 32 -okdienidhdtioyl, 2,4-
- R5R5] ;
dioxo?nquazglgg%lyl\{, gyrsailjfl and 4-pyridonyl; and
R is selected from —OR’ and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R' is methyl;
mis1andnisOor1;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl and oxadiazolyl;
R® is ~CONR'R® or -SO,NR"R’;
R’ is halo or trifluoromethyl;
R*is (1-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from
HET-2, -OR’, -SO,R’, (3-6C)cycloalkyl and -C(O)NRR’];
R’is hydrogen or methyl;
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R5i s hydrogen or nethyl; R6 is selected from nethyl,

et hyl, brono, chloro, fluoro, am nonethyl,
woemwspsngb@m nonet hyl, 20 and di met hyl am nomet PgT/GB2005/000562

HET-2 is sel ected fron1fury| thienyl, thiazolyl,

I sot hi azol yl, thiadiazolyl, pyrldyl pyrazinyl

A e TR N T E—

and dimeth¢tbdihéaethyl, and 1,2, 3-triazolyl; and R7 is
selected from-OR5 and (1-4C)a||cy|; 25 or a salt,

HETgrip selectgd dronsirylathéenyh ghieoilyl, isathaazolyls thexdiaslyk pyridyl, pyrazinyl,
i nvent. | vi ded,.a .conpouynd of th f or.nu
pyride it SR E Fmigde L i GREP s Re2odt e Tayrmoiy

1,2 4rthgzoly1adﬂa e Bgng)zocp}q dnd HET-1 i s sel ected from
thiazolyl, is thlazolyl thi adi azol yl, pyrazolyl,
7 is eslacted fiom +@BXaxh(ly4C)aintt oxadi azol yl: R2 is - CONR4RS
oras% -S R4R5 \{\D 2005/ 080360 PCT/ GB2005/ 000562 - 31-
Rre-ruz 8 31vais fef@dr omet hyl ; R4 is sel ected from
hydr ogen, (1 4C) al kyl, [opti onal |y substituted by
-ORS] and HET-2; Rbis hydrogen or nmethyl; R6 is
sdhadugberfaspent rétheyihyentibhyd probidedw, conipbondof th figmala (1) as
N- et hyl am nonmet hyl, 5 and

. 8Mm:-no h
herel@?%%?%hﬁ%‘h’(&%f‘hyl HET-2 i s selected from
R! is pREfeol i no, furyl, imdazolyl, isoxazolyl,
oxadi azol yl , plperldlnyl pi perazinyl,

m is Bam;a (belrhm nyl, pyrrol i di nyl, 2-pyrrolidonyl,

etr ra 1- |oxtetrah draot hi enyl, and
HET% %?#@%%1 %?dpﬂ, pyrazinyl @yrifdazing agd PYHIGBYS - OR5 and
1sL@O‘ﬂ\®4®5%¥LSO JMR4RY. a salt, pro-drug or solvate
R3 thereof. In a further aspect of the invention is
1Sba19w@eﬂuc&om©ﬁpbund of the fornula (1) as

R is A G oyl P tPEb o6 Suer ieaHs HinsB eyl selected from
HET'?§89§§ S - RN e ot

R’is hygconprRroREcthyl;
R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;
HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
1,2,4-triazolyl and 1,2,3-triazolyl; and
R’ is selected from —OR and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (@) as
hereinbefore defined wherein
R! is methyl;
mislandnisOorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl;

R? is -CONR"R® or -SO,NR*R?;
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R3 is halo or trifluoronmethyl; 20 R4 is selected from
hydr ogen, (1-4C)al kyl, [optionally substituted by

WO 2aR5)803¢B- 6C) cycl oal kyl (optionally substit uP€GBRG0K/000562
1 group selected from R7)andggHET-2; R5i s hydrogen or
methyl; R6 is selected fromnethyl, ethyl, brono,

LAng.2m nonet hyl ., N-met hyl ami nomet hyl,  and
lsgﬁbggﬁqu{gﬁongtlhyl 25 HET-2 is selected from

R* is sadecpdiiofrom duydicgen] (1 w)aqi@z qbytiondlly@xBeDhtEd by -OR’] and HET-2;
oxadi azol yl , piperidinyl, piperazinyl,
R’ 15}8’51%986%%@@&2)( nyl, pyrrolidinyl, 2-pyrrolidonyl,

s LA SRS ) i RS SR o,

anddﬁﬂetH@rﬁiﬂ@ﬁiethyl@r a salt, pro-drug or sol vat e thereof.
30 In a further asEect of the invention is provided a

HET-@ sygsdastrd fepmymerpholinuifaryl, Iynldﬁgo%elsmaﬂ@l&f oredigeslyleigeridinyl,
2005/ 0 2005/ 562
s A B, oy S8 R O

leXOWahﬁltbthihﬁg/l,mtfdl Hazditydazolifia 1 $nd CO\|R4 RS or - SC2ZNRARS;
is halo or trifluoronethyl; 5 RRis selected from

Tis WW—@R4@M1WMH<[YBM i onal |y substituted by
orasal%jR gﬁgdofrsoT aﬁ%@ﬁ s hydrogen or nethyl; R6 is

Saled " ethyl, brono, chloro fluoro,
am nonet hyl , N- et hyI am nonet hyl, and
di met hyl am nonmet hyl ; HET-2 is selected from
it pAsihienaspdct pfithe inveintian i woyidied @xampbyid of the formula (I) as

. erldlnyl 10 pi perazinyl,
hmﬁn%éﬁ%%géﬁé 3??%@? yrrolidinyl, 2-pyrro|idony|,

Isﬁleﬁhg,phydr opyranyl, 1,1- dioxotetrahydrothienyl, and
2- oxoi m dazol i di nyI and R7 is selected from-0OR5 and
m is 1(@40?@&&)1!; or a salt, pro-drug or solvate thereof.

HET- } LS n%geﬁﬁg h[ﬁléﬂlz?lérﬁ tﬂga%oiylhggad’] WQE;@: E?pg@oiy gcr))gaélp C}I/ﬁ gqj)?cazolyl
and oxdiigdzeiyn Rl is nmethyl; mis 1 and nis O or 1;

R? is -CONR'R® or —~SO,NR*R’;

R? is halo or trifluoromethyl;

R* is selected from hydrogen, (1-4C)alkyl, [optionally substituted by -OR], (3-6C)cycloalkyl
(optionally substituted with 1 group selected from R”)and HET-2;

R®is hydrogen or methyl;

R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;

HET-2 is selected fromm morpholino, furyl, imidazolyl, isoxazolyl, oxadiazolyl, piperidinyl,
piperazinyl, 3-oxopiperazinyl, pyrrolidinyl, 2-pyrrolidonyl, tetrahydropyranyl, 1,1-
dioxotetrahydrothienyl, and 2-oxoimidazolidinyl; and

R’ is selected from ~OR® and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof,

In a further aspect of the invention is provided a compound of the formula @) as
hereinbefore defined wherein

R! is methyl;
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HET-1 is selected fromthiazolyl, isothiazolyl,

t hi adi azol yl, pyrazolyl, oxazolyl, isoxazolyl 20 and
wox@diossed yl ; R2 is - CONRARS or - SO2NR4AR5;  R3PCHGB206/000562

or trifluoronethyl; R4 is sejpected from (1l -4C) al kyl,

[optionally substituted by -OR5] and HET-2; R5is

g Q&9 methyl; 25 R6 is selected from nethyl,
s le%ﬂﬂ{/IF, brrglrfo, chl oro, fluoro, am nonethyl,

HET-MNisvedldvgddafvomopyeidiyand pyaiddzigiret hyl am nonet hyl ; HET- 2
. is sel,ected frompiperidinyl, piperazinyl,
R? 15‘3&9%%1&@65%,132- pyrrolidonyl,

3. -0 rgli.di nyl, 2-oxotetrahydrofuranyl,
R 181t%deltéroghy ro%{lllf%%il , tetrahydropyranyl, 2-

R* is etaited flam dlyidedgey) (1-40EI1E1,4opkicl, Bitskzakd g 0gR?] ARWBA2;
s. Rt is (1-4Qalkyl; or a salt, pro-drug or solvate
R’is hydeqesn pr mgudnos/ 080360 PCT/ GB2005/ 000562 -33 In a

62 i nvent i i S pr.ovided co und
Ris oo BRERL. Pyt Borh AR dfios? PR, BRIt Romethy,

and dinsethybmidomethyls | and n is 0 or 1; 5 HET-1 is sel ected

fromthiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl,

HET-4 jssediolad fromanerpbpljno, famyll imideddlyk asoxiazolRR oksdiaodylRdiReridinyl,

. o i s hal tri.fl thyl; R4 i

piperfiy] B p e BTURRT: Zpahbliniy S r et rvkd oy

dioxoteRbydrothZen8D) £V GadikydazbR@hioRad | y 10 substituted
with 1 group selected fromR7) and HET-2; Rsis

R’ is spjestesifeom oORead(-4@alkyk sel ected from methyl, ethyl,

) Q fluora, am nonethyl,
Orasﬁ’%ep?ﬁﬁ%grrﬁgﬁ)g’% rtll?ﬂe?% and di et hyl am nonet hyl ; HET- 2

is selected from pi peridinyl, piperazinyl,
3- oxgpi perazi nyl, 2-pyrrolidonyl, 15
2 52 §irthes pspachPd e iiyvention txpoeided hgdmpbundefithe formula (I) as

. furanyl, tetrahydropyranyl, 2-
here‘“fa”g%“ul}%ﬁé@%gl%?rﬁ‘él . and 2, 4-di oxoi mi dazol i di nyl ; and R7

R!is methglt- 4C) al kyl ; or a salt, pro-drug or solvate
. thereof. 20 In a further aspect of the invention is
m is Ipngvi ig&cbrd s conpound of the fornula (1) as

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl,

R?is ~CONR'R® or —SO,NR*R’;

R’ is halo or trifluoromethyl;

R* is selected from (1-4C)alkyl, [optionally substituted by -OR’] and HET-2;

R’is hydrogen or methyl;

R%is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;

HET-2 is selected from piperidinyl, piperazinyl, 3-oxopiperazinyl, 2-pyrrolidonyl,
2,5-dioxopyrrolidinyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl, 2-
oxoimidazolidinyl, and 2,4-dioxoimidazolidinyl; and

R’ is (1-4C)alkyl;

or a salt, pro-drug or solvate thereof,
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her ei nbef ore defined wherein Rl is nethyl;
m sl andni sOorl; HET-1 is selected fromthiazolyl,

w0 s@thsweol yl , thiadiazolyl, pyrazolyl, oxazolBET/GB2005/000562
i soxazol yl 25 and oxadi azalzgl, R2 is - CONRARS or
-SO2NR4R5; R3 is halo or trifluoromethyl; R4 is

SR LR EEMEEA st BT RS bR b Y oo
hereirbefipre dpfisel wledreiel f r om R7) and HET-2; 30 Rsis hydrogen

1. Or thyl; R6 is selected fromnethyl, ethyl, brono,
R is psfybo, "l uoro, ami nomethyl, N nethyl ani nonethyl, and

is OiAEL i.nomet hyl ; HET-2 is piperidinyl or
mis be per%ﬂ ‘??;?l and WD 2005/ 080360 PCT/ GB2005/ 000562

HET-1 3dscldeted forh thid£aigll isythiaAlylattsadidzolya) Syrafoll, 8XazoBl Vidd:@zolyl
thereof. In a further aspect of the invention is
and oxadigzolidy a conpound of the formula (1) as 5

2:.h aRef.or. 4ég3ed wherein RL is nethyl; mis 1 and
R is DR SRR I et e rom thi azol 1 t hi adi azol |
R’ is lald opyrifhwodntbthyl; R2 is - CONRARS; 10 R4 is piperidinyl
4. 0optionally substituted with nethyl; RSis hydrogen or
R'is ?’F‘i?qtﬁﬁ fromg1448)#kylnpptionpd asubstitutedirio-QR Ug3e0Clsptloalkd (optionally

s ISR LR\ (1 e on

R’is hydrogenbefettgl;def i ned wherein RL is net hyl; inis | and
¢. nis 0 or |, HET-1 is selected from pyridyl and '
Ris WFE@&@QT& yethylaghyobrpgo, cidrres RBtose, ansonehRs N-Rethykminomethyl,

and dﬁ?étﬂylﬁ{ﬁntoﬁeftﬂ}}lﬁor onet hyl;

HET-2 is selected from piperidinyl, piperazinyl, 3-oxopiperazinyl, 2-pyrrolidonyl,
2,5-dioxopyrrolidinyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl, 2-
oxoimidazolidinyl, and 2,4-dioxoimidazolidinyl; and

R’ is (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (D as
hereinbefore defined wherein
R!is methyl;
mislandnisOor1;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl;
R? is -CONRR’ or -SO,NR“R’;
R? is halo or trifluoromethyl;
R* is selected from (1-4C)alkyl, [optionally substituted by -OR”], (3-6C)cycloalkyl (optionally
substituted with 1 group selected from R”) and HET-2;
R’is hydrogen or methyl;
RSis selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;

HET-2 is piperidinyl or piperazinyl; and
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R4 is selected from (1-4C) alkyl, [optionally
substituted by -OR5], (3-6C) cycloal kyl (optionally

wGeasoswet ed with 1 group selected from R) andP®EGB2005/000562

R5i s hydrogen or nmethyl; 253J6 is selected from
nmet hyl , ethyl, brono, chloro, fluoro, am nonethyl,
1s¢f am nonet hyl, and di net hyl am nonet hyl ; HET-2
S Cted fron1p|per|d|nyl pi per azi nyl ,
orasat,wm@afraalvawltheraofpyr rol i donyl,
2, 5-di oxopyrrolidinyl, 2-oxazolidinonyl,
2- oxotetrahydrofuranyl tetrahydrofuranyl

a X0i.m daz din
L545 AEE AP e ChPARM £ bR g fppiagp o
hmfnﬁeﬁﬁbﬁeﬁﬁ&ﬁWMﬁ&ﬁ or solvate t hereof. WO 2005/ 080360
PCT/ GB2005/ 000562 -35 In a further aspect of the
R'is mathetiti on i s provi ded a conpound of the forrmula (I) as
mlslherel efore defined wherein RL i s nethyl;
dfé Rdmi soorl; 5 HET-1 is sel ected fron1pyridy| and

HET- rpyg seleptdd iy tiRdzol A, thiddRWZ015% a8l p %81 24R5;  R3 is halo
or trlfluororrethyl R4 is selec rom (1- 4C) al kyl ,

R’ 1Sf@@NPoRa,I |y substituted by - OR5] and HET-2; R5is

R is QUSSR bt Bk RaS oL ed [ om met iyl

R’is IlNdr@eh ¥k agitggmet hyl,  and di et hyl am nonet hyl ; HET- 2
I's piperidi nyI or piperazinyl; and R7 is (1-4C)alkyl;
1R18Qmﬂwlsalt pro-drug or solvate thereof. 15 In a
oras rthgr aspe(: t‘%ﬁ t invention is provided a conpound
» FGFEMETF VA ("5 °Ys  her ei nbef ore defined wherein RL
is methyl; inis 1 and nis O or 1; 20 HET-1 is
sel ected fromthiazolyl, isothiazolyl, thiadiazolyl,
pjim afwther asnw‘razfdhwmventmxapmwded aoompoendi i gdn,nuRZ(I) as
h Iﬁ SO2NR4RS;
erembefore efine whereln
R'is methyl;
mislandnisOorl;
HET-1 is selected from pyridyl and pyridazinyl;
R? is ~CONR‘R® or —-SO,NR*R’;

R?is halo or trifluoromethyl;

R* is selected from (1-4C)alkyl, [optionally substituted by -OR’], (3-6C)cycloalkyl (optionally

substituted with 1 group selected from R”) and HET-2;
R’is hydrogen or methyl;

RSis selected from methyL ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,

and dimethylaminomethyl;

HET-2 is selected from piperidinyl, piperazinyl, 3-oxopiperazinyl, 2-pyrrolidonyl,
2,5-dioxopyrrolidinyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 2-oxoimidazolidinyl, and 2,4-dioxoimidazolidinyl; and

R is (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.
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R3 is halo or trifluoronmethyl; R4 and R5 together with

the nitrogen to which they are attached form a
woresophgissmo, 25 pi peridinyl, piperazinyl, pyrrecT/aBrook/000562

or azetidinyl ring, which rggg is optionally

substituted on a carbon or nitrogen atom by

e A s (0 R BN ProVERLT R ol o iy

hereithofert yfiasd wisreihhyl ; or a salt, pro-drug or solvate
thereof. 30 In a further aspect of the invention is

R'isgrefuilded a compound of the formula (1) as
e defined wherein RL is methyl; WO
mis Q%&oﬁ#%@%&o PCT/ GBZOOS/ 000562 -36- nis land nis Oor
HET1;is kfdctdd fr&ng)@hgy]tg@lq r%rl dyl and pyridazinyl; R2
i's - CONRARS or 4R5 is halo or

1Sr€pﬁ‘ﬂi|8r one?@NRR5; R4 and R5 together with the
R3 1sﬂal‘6 9g,gﬁ1%§?mg}/§ﬂ;h they are attached form a norpholino,

prperi erazinyl, pyrrolidinyl or azetldlnyl

4 is Edloded RbinQN-40)A8y1, FopﬂBﬁél%béﬂtu?éél@ IORM &l AR

carbon or nitrogen atomby (1-4Cal’kyl; "R6 is seI ect ed
lsfmdmﬁen@rmethyl,et hyl , brom) chl oro, fluoro,

8is %erin ﬁe{glgﬁé%ﬁx}hﬁ/ro rret Elﬁoi(‘o aﬁﬁ%’%‘?@@ Brmethylamigomethyl,

anddhﬁ@chﬁ@ﬁundn[bﬂ@,ﬁ urt her aspect of the invention is
provided a conpound of the fornula (1) as

HET-ﬁ%Qp@b@hﬂrC&p@i@&Mﬁl@d amiderein RL is methyl; 15

i sOorl;, HET-1 is selected fromt hi azol yl,
s @%&%@’ol yl, thiadiazolyl, pyrazolyl, oxazolyl,

orashﬁg@—ﬁﬁl%ér soﬁi'age Q%@ azol y| R2 i's - CONRARS or
CSCONRARS:  R3 is halo or trifluoromethyl; 20 R4 and

R5 toget hér with the nitrogen to which they are

U S S ecncl ine, el oyl BpeL ezl iy,
herelrgﬁtfdr@a@ﬁﬁéd witeshi tuted on a carbon or nitrogen atom
R'is methyl
mis1landnisOorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl,
R? is —~CONR'R’ or ~SO,NR‘R’;
R? is halo or trifluvoromethyl;
R’ and R’ together with the nitro gen to which they are attached form a morpholino,
piperidinyl, piperazinyl, pyrrolidinyl or azetidinyl ring, which ring is optionally substituted on
a carbon or nitrogen atom by (1-4C)alkyl;
RSis selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,

and dimethylaminomethyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein

R! is methyl;
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R6 is selected fromnethyl, ethyl, brono, chloro,

fluoro, am nonethyl, N nethylam nonethyl, and
walresensnsb@ni nonet hyl ; and 25 R8 is sel ected freeT/GB2005/000562

hydroxy, (1-4C)al koxy and (364C) al kyl; or a salt,

pro-drug or solvate thereof. In a further aspect of

: L WV, j.on i s provided a conmpound of the fornula
mlSI(IQS?dggs @ﬁ{eir’ei nbef ore defined wherein RL is nmethyl; 30

HET-1nis baledtedafrdmpyiigylOandrpytidadiinl; 1 i s sel ected from

. thiazolyl, [sothjazolyl, thiadiazolyl, pyrazolyl,
R? 156&%%9&%@%@%&1% and oxadi azol yl ; ;?2 is -CO\I?I?;lRS
3 - @%Mﬁg : 2005/ 080360 PCT/ GB2005/ 000562 - 37-
R ls%loiog a gﬁ%}ath\fﬁ fluoromethyl; R4 and R5 together with

R* antliRe togdthargeith the nithigeh t6 Whithaliey a8 itBeRETIS 81 Mdrpholino,
. _orpholing, —piperidinyl, piperazinyl, pyrrolidinyl or
piperiginsl maperp3inyl; pyrolighnyd Bt pgekiginykries thaehaing isemsionallyisubdtituted on

acaﬂgglm%hﬁﬁﬁg%Pnggﬁg*%égggﬁbaton1by R8; 5 R6 is sel ected

From nme , chloro, fluoro,

R®is seiécnaniémyhethyl etyINMoay, BIRIGRY, Myibro, ardMdmethyl, N-methylaminomethyl,
di met hyl am nonmet hyl; and R8 is pyrrolidine or
and dgpefbylpnnpsactleys a salt, pro-drug or solvate thereof. 10

oras?gJ%OLM%§%§£P%%H£%%Opf the invention is provided a

oun nmila (1) as hereinbefore defined
wherein RL is nmethyl; inis 1 and nis 0; HET-11is
selected fromthiazolyl, thiadiazolyl and pyrazolyl;
14n pugther agpocgrofiibe imRgntigivis REovidaget desponntioftieeformula (I) as
el .ch they are attached forma
herel%egggglggﬁlﬁ%?lq?ﬂ%%ﬁ pi perazinyl ring, which ring is
R'is piethiygnal | y substituted on a carbon or ni trogen atom by
. (1- 4Qalkyl or by a pyrrolidinyl ring; R6 is selected
m is ¥ gngh ik ofyll; | et hyl, brono, chloro, fluoro,

L LT LT T A p—

and ok&i4 ; Ina further aspect of the invention is

,. pbrovided a co o4ur;d of the fornula (I) as
R”1s -=CONR'R’ or —SO,NR"R";

R? is halo or trifluoromethyl;
R* and R’ to gether with the nitrogen to which they are attached form a morpholino,
piperidinyl, piperazinyl, pyrrolidinyl or azetidinyl ring, which ring is optionally substituted on
a carbon or nitrogen atom by R®;
RSis selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl; and
R® is selected from hydroxy, (1-4C)alkoxy and (1-4C)alkyl;
or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula @ as
hereinbefore defined wherein
R'is methyl;
mislandnisOorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl;

R? is ~-CONR'R’ or —SO,NR*R?;
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her ei nbefore defined wherein 25 RL is nmethyl; inis 1
and nis O; HET-1 is selected fromthiazolyl,
wao bioaisee®l yl and pyrazolyl; R2 is -CONRARS; RAT/GBC00RS00562
together with the nitrogen_ Bﬁ whi ch they are attached
forman azetidinyl ring whic 30 ring is optionally
bst ted 0, carbon atom by hydroxy; R6 is
R’ ISﬁaﬁcht dlof?%%ﬂ thyl, ethyl, brono, chloro, fluoro,

R* anfRd &@%?YHBE tAtH the ﬁﬂ}dg@ﬁ%t Wich tﬂﬂ?r abeithhantoRawehSpholiadd

di met hyl am nonet hyl”; or a sal pro-drug or solvate
plperlﬂwi @meramlmlﬂm e0:zRtirTingBRen Sihdd0E6is opBenally substituted on
r_as b9 gthe invention is provided a conpound

acarbgflolrﬁle &SP 3( ) as hereinbefore defined wherein R1

R®is defectadt thoth md‘ﬁhylsetﬁyla&@nfé 18019, ﬂ@oﬁ%ﬁohﬁ*@? hesh &ty hfi@Bmethyl,
thiazolyl, thladlazoly and pyrazol yl

and dingivramBonrihdnahdr5 t oget her with t he nitrogen to
are attached forma 7-nenbered ring HET- 3

1SP/W°§&H}‘? PLAWEi onal Iy substituted on a carbon or

or a s#lt tp%lgﬁjg &tsgma’gyth%gﬁyl R6 is selected from nethyl,
ethyl, brono, chloro, quoro hydr oxynet hyl ,

am nonet hyl, N- 10 methyl am nomet hyl, and

met.hyl ani no or a salt ro-dru sol vat e
R oo Fopest FLIPY s baus Brovided A AU RA Ol B Togm (1) as
herenf%ﬂ%éqgﬁ’ne@vﬂ%?ﬁﬁund of the fornula (l) as _
.. hereinbefore defined wherein 15 Rl is nethyl; mis 1
R ismathyh is 0; HET-1 is selected fromthiazolyl,
. thiadiazolyl and pyrazolyl; R2 is -CONR4ARS; R4 and R5
m1is 1t36’é1 dt¥ier with the nitrogen to which they are attached

HET- ﬁ%m&te@rﬁl&n@iﬁm e terocyclic ring
HET-3; R6 is sel e%fgléadg%gﬁgq l%wyrﬁzcnﬁf hyl, brono,

R? is «BODRSRf | uor o, hydr oxynet hyl , ami nomet hyl, N-

R* an 5 h%gﬁ%r 8&11‘[?13%1: élérlogg]{] %e\y I ghe %hrc%/ Ia?ergtgglrlreedt frcln’ln ;a p% erldll’sl}?ll E)r
piperazinyl ring, which ring is optionally substituted on a carbon or nitrogen atom by (1-
4C)alkyl or by a pyrrolidinyl ring;

RSis selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl,

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R'is methyl;
mis 1 andnis 0
HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl;
R? is -CONR'R?;
R*and R® to gether with the nitrogen to which they are attached form an azetidinyl ring which
ring is optionally substituted on a carbon atom by hydroxy;
RCis selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, aminomethyl, N-
methylaminomethyl, and dimethylaminomethyl;

or a salt, pro-drug or solvate thereof.
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25 In a further aspect of the invention is provided a

conpound of the fornmula (1) as hereinbefore defined
wob@ses136R1L is methyl; mis 1 and n is 0 or 1;PEEGB1005600562

a 5- or 6-nenbered heteroargg.ring;, 30 R2 is

-S(OpR4; pis 1 or 2; R3is halo or trifluoronethyl;

\(/?£ %%eggﬁ%%ﬁg"g t&) %@%&%ﬁ égrg)?/ Fs‘%tagagﬁy‘@i‘d %ffthfé formula (I) as

hereinbufosé Héfuratisherdilependently sel ected from HET-2, -ORS,
L. -S02R5, (3-6C)cycloalkyl (optionally substituted with
R ismeybup sel ected from R) and -C(O) NRSRS]; R5is
mis 1h%lgrolg%n or nethyl; 5 HET-2 is a 5- or 6- nenbered
HEt ey cyclyl ring as hereinbefore defined, containing

HET-1is0¥eloéted TR01R HiA@oDIBthiad e RS DA rizob@! ected from 0, N
and S; and R7 is select eg@from}jfd? and (1-4C) al kyl;

R’is fONRERI;t, pro-drug or solvate thereof. 10 In a

R and R foihned S the fiphetio AL Ineg BreaTa Bl bER RERER: R HET-
3 whidtSrifi@istptionalR; dubstdu@@en A chfbof of hitﬂdg,m'f'gt-Bnillg Sefhyp- Or

s. 6-nenbered heteroaryl ring; 15 R27is -S(OpR4] pis 1
R’1s sglected fregn methyd| edlythrbromp:dtgmvoﬂmrhwxdrm@ya,mm)mﬁhyu N-

optionally bstituted by 1 or 2 substituents
methyﬁ%%&ﬁ%]ﬁ@’é(htaf@ A hhomatng: e 2. -ORS, -SCR2RS,
or a sdI8 ﬁfﬁﬁg@rgajvgﬁélthﬁ(r&mi onal Iy substituted with 1 group
sepecte from 20 R) and -C(O NR5R5]; R5is hydrogen or

methyl; R6 is selected fromnethyl, ethyl, brono,
chl or.o,. fluoro m nonet hyl t hyl am poget hyl , nd
e R G R P s Sy pioytiads ofpogad i daia %
hereinB8foes @stueli¥hekdind as herei nbefore defi ned, contai ni ng
.. lor 2 25 het er oat ons i ndependently sel ected from O,
Rismethyd S; and
mis1andnis0;
HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl,
R”is -CONR'R?;
R* and R’ together with the nitro gen to which they are attached form a 6-10 membered
bicyclic heterocyclic ring HET-3;
RS s selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, aminomethyl, N-
methylaminomethyl, and dimethylaminomethyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R is methyl;
mislandnisQorl;
HET-1 is a 5- or 6-membered heteroaryl ring;
R?is —S(O)pR*;
pislor2;
R? is halo or trifluoromethyl;
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R7 is selected from-OR5 and (1-4C)alkyl; or a salt,
pro-drug or solvate thereof. In a further aspect of

wo b@siosnzent i on i s provided a conpound of the fRPCHGB2005/000562
(1) as 30 hereinbefore defiggped wherein Rl is nethyl;
inis 1and nis 0 or 1; V\D2005/080360

e i (TR AR st e Tk 2 RSB b g et rom
HET-2MORZ OB@LRf' @c@zzwymoamyl @ﬁ%ﬂiﬂéubﬁﬁgte@m' 16@9&15/&@1%?&1 from

. IS -S(QpR4;  pis’l or 2 hal o or
R’) andiG( thyl; R4 is (1- 4C)a|ky| [optionally
R bstituted by 1 or 2 substituents i ndependent | y

*is (3aftRieh MBI e 2, -CR5, -S02R5, (3-6C)cycl oal kyl
HET-2A¢la 5C6Q-Nraiedred ﬂiéﬁcwﬁﬁg%g h@felrm%fd?é’ befirfR, dodtaining 1 or 2

selected fromnmethyl, ethyl, brono, chloro, fluoro,
hetermln@mécmﬂmtlv mtegum @onrﬂﬁ, and10 and

| am -2 is selected from
s %@%&?ﬂ% Rﬁr‘@?ﬂ% mor phol i nyl, pi peri di nyl,
or a sHlt, P67 |solv§tetﬁé'1€@ﬂ. perazi nyl, thi onor phol i nyl ,
pyrrolidinyl, pyrrolidonyl, 2,5-d|oxopyrroI|d|nyI,

1, 1- dloxotetrahydrothienyl 2- oxazol i di nonyl ,

tzélgx (I‘g} ég‘ngﬁtloal.t E%{"h e&%ﬁﬁn%{qﬁ Bf the formula () as

herelrﬂoeﬁfrgﬁ%@daﬂi/éremz oxoi m dazol i dinyl, 2,4 15
di oxoi m dazolidinyl, pyranyl and 4-pyridonyl; and R7

R-lsnsﬂsélected from - OR5 and (1-4C)alkyl; or a salt,
p r sol vate thereof. In a further aspect of
mis ‘ﬂgl \Lt)ge%t Pon is provided a conpound of the fornula

HETﬁhs)aQSor@Qleﬁl%&%ﬁ@ﬁ%mEﬁrﬂ%' ned wherein R is methyl;

mis and n is 1is selected from

R? 1Sf$(()§p]&‘fyl i sot hi azol yl, thiadiazolyl, pyrazolyl,
nbdazolyl oxazol yl , isoxazolyl and oxadi azol yl; 25
pl“ﬁﬁ S(OpR4; pis 1or 2. R3is halo or
3 is hdlb B& HETRAGh ML

R4 is (1-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from.
HET-2, -OR’, -SO,R’, (3-6C)cycloalkyl (optionally substituted with 1 group selected from
R) and -C(O)NR°R’;

Ris hydrogen or methyl;

R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl,

HET-2 is a 5- or 6- membered heterocyclyl ring as hereinbefore defined, containing 1 or 2
heteroatoms independently selected from O, N and S; and

R’ is selected from —OR® and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R! is methyl;

mislandnisOorl;
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R4 is selected from hydrogen, (1-4C)alkyl, [optionally
substituted by -OR5] and HET-2; R5is hydrogen or
wOoreaoby8036B0 R6 is sel ected from nethyl, ethyl, PQT/GBRI05/000562
chloro, fluoro, am nonethyl 49N methylam nonmethyl, and
di rret hyl am nomet hyl ; WD 2005 080360 PCT/ GB2005/ 000562
ted fro thl

i) SelielotiyR iRt Bpbeght v by

lsoxamﬂl@lazjxa&ilazolp]yr azolyl, imdazolyl, pyrim d| nyI
oxazol yl, isoxazolyl, oxadlazolyl pyrrolyl,

R?is $S@)AR%;ri azol yl and 1,2,3-triazolyl: and R7 is
5158 ected from-0OR5 and (1-4Cal kyl; 5 or a salt,
P1S19F4 drug or solvate thereof. In a further aspect of

R3 is 1418 of BVARr& RSN %15 provi ded a conpound of the formula
é 1) as hereinbefore defined wherein RL is nethyl; 10
IS

1h4@311k.b’1 énnﬂlonalﬂyssubstmteﬁ byHET:- 2l stibstitsenite ttdepenientiy selected from

eSS Y SO L PSR gy, Do

R’is Hydro; @}ﬁr%fhl pis 1 or 2; 15 R3is halo or
trifl uoronet hyI R4 is selected from hydrogen,

R”is gelectrd)fadrh yrlleth)[loqjhyldvramO)/ clsates fluonet adinbyneth@R3-methylaminomethyl,
cloal Lkyl (optionally substituted with 1
a“ddé‘?%@g&@ 631@'& fromR7) and HET-2; R5is hydrogen or
HET- mi’é ! i -
tdciedorh 28 R1i8E 1 0rphb A8, 'ﬁ?&rpﬂdlmyfgﬁé 1{;{12% %ﬁé’raznyé, 3

loro, fluoro, ami nomethyl, N-heth

OXOPlamzmvhﬁnmbaﬂmhmmhdﬂbiﬂ?byﬂo11@01’%|2653ﬁMOﬁmﬁdimyﬂ M, 1-

dioxot@ﬁaﬁ}@/‘ﬁmt h %c&%?hdll so ggqgc y glgl 4a t;‘%hydroﬁlranyl
tetrah!y&?oﬂ?tﬁﬂif ?’i - cﬁbf}fdtﬁ'f'ogl'ofpﬂohne Xp7.q c}kblanglls Qﬁaﬂ%ﬁﬁlﬂohdmyl 2,4-

oxadi azo , pyrrolyl’, 1,2)4-triaz
dxoxonrmzlaﬁsltdlmsd,zmlrgnyl amhd- ﬁﬂ‘ldbﬁyls etcected from-OR5 and

"is folisteRonty OR? i PHESIBbert "of ¢ he i nventi on s
orasﬁ{ ?el nﬁ%(q.sgg,ggqﬁ&g%pf the formula (1) as

ore defined wherein RL is nethyl; 30
m slandni sOor 1;

azoqyly okazolyl,

6

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R' is methyl;
mislandnisOorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl and oxadiazolyl,
R? is ~S(O)pR*;
pislor2;
R® is halo or trifluoromethyl;
R* is selected from hydrogen, (1-4C)alkyl, [optionally substituted by -OR’] and HET-2;
R’is hydrogen or methyl;
R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,

and dimethylaminomethyl;
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HET-1 is selected frompyridyl, pyrazinyl, pyridazinyl

and pyrimdinyl; RZis -S(OpR4; pis 1 or 2; W
WQB50886B60 PCT/ GB2005/ 000562 -42- R3 is hal BCDGB2005/000562

trifluoromethyl; R4 is (1l-44 alkyl [optionally

substituted by 1 or 2 substituents independently

HET-E% ?e‘f%?% %&%E%ﬁyh%'g%%l ﬁggagbésrsﬁ)%??% ﬁ%%%) g ;{;éa o klypyrazmyl,

pyndé?z@lh}& C}i}@&ofl}ﬂ Olﬁ’ﬁlﬂﬁomﬂ pyrRiioki, oﬁﬁ&'[’ﬁ; 1s67hiz@l“yp oxhdHEIIPL, pyrrolyl,
am nonet hﬁzﬁol\l- met hyl am nonet hyl ,

1,2,4-iazebh gnd sz olyl; and-IET 2 is sel ect ed from

7. nmor phol i nyl, piperidinyl,
Ris g ﬁ%’i‘?f%?lﬁyo%ﬁgg 465%5¥1a2| nyI t hi oi nor phol i nyl
oraswffw&xblva&whé@bf donyl, 2, 5-di oxopyrrolidinyl,

1, dloxotetrahydrothlenyl 2-oxazoI|d|nonyI,

2- oxot etrahydrofuranyl tetrahydrofuranyl 10

1%% %lll %ﬁa niytgé B%S%tm%ag)ﬁ)gc{vllciﬁ%mo%] 9 of the formula (I) as

herenﬂ;le%@tl%ﬁgﬂz\%éréihny' pyranyl and 4-pyri donyl: and R7
is selected from-OR5 and (1-40al kyl; or a salt,

R! lsmﬁ&y&r ug or solvate thereof. 15 In a furt her aspect of
t |nvent| on is provided a conmpound of the formnula
m is (aﬂ drel nbef ore defined wherein RL is nethyl; in

HET-1 $s é'elé%'ﬂél‘l ﬁ‘orh%hlgzd?y'l ilsothliﬁ-cggfi- thl%dﬁ%l?lc %?1‘3231310 Hhﬁi)ﬁidlgjly bxazolyl,
pyrazi nyl, pyridazinyl pyrimd
lsoxazcylca)lpmadlpzcziyll or 2; R3is halo or trifluor orret hyI

F%@ s,8elected from hydr ogen, (1-4QC al kyl, [opti onal Iy
QP ttuted by -OR5] and HET-2; Rb5is hydrogen or

plslra;eghyl 25 R6 is selected fromnethyl, ethyl, brono,
chl oro, fluoro, am nonethyl, N nethylam nonethyl, and
R’ IShhlﬁetmﬂL@mmcthﬂt hyl; HET-2 is selected fromfuryl,

if@???ﬂgi%f %)y %%1& 4d)%§)tzlhtﬂ)§§&%i y sué%}itad erﬁL] (3-6C)cycloalkyl

ol T PO e
R’is hl!d@,gﬁnbrmaﬂxyl,yl and 30 R7 is select ed from-OR5 and

Ris sgeilecte% f?om ¥nethy1, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl,
HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
1,2,4-triazolyl and 1,2,3-triazolyl; and
R’ is selected from —OR> and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R! is methyl;
mislandnisOor1;
HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;
R?is -S(O)pR*;
pislor2;
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or a salt, pro-drug or solvate thereof. WO 2005/ 080360
PCT/ GB2005/ 000562 -43 In a further aspect of the

WO pwsengizen i s provided a conpound of the fornmuPEr/GB008900562
her ei nbef ore defined whereigaRl is nethyl; inis 1 and
nis O0or |I; 5 HET-1is selected from pyridyl,

R3 isﬁé%%?g%‘im(’ﬁx%ﬂaﬂ nyl and pyrimdinyl; R2is

pl's or 2; R3is halo or trifluoronethyl;
R* is M44Crllsg [ @siondlly submitaydrgges 2 {ubstapak kidepeddently saddd/from
subststuteds by -OR5], (3-6C) cycloalkyl 10 (optionally
HET-¢yhQR; 120 =\K/¥16ﬁ3)9}’01ﬂa&}’ba@b'l%\é)ﬁa Rlom R% and HEE-|2;
5 ' or methyl; R6 is selected from net ,
Ris @?ﬁ‘%@?%ﬁ#ﬂ%ﬁ‘s},ﬂ chl or o, yfI uor o, am nonet hyl d
R®is dlevpddydramarnytpéthyll bronDehlgio Bty amiddensylyN-médliadinomethyl,

is selected fromfuryl, thienyl, thiazolyl,
and dingeshylpmjnomathyls hi adi azol yl, pyridyl, pyr azinyl, 15

HE 248 ARy USRS Kb SR P i, >
oxopipedzidyl, ntmalzlefghbuaylgp;&gom?ryl,Tgrblggarliyl, asuaid%p'yl?ct)ndinyl, 1,1-
- a y

sel ected from-0OR5 an : or a salt,

dioxoteshyratienyl, Sopxeapkdinomil.Qopxatetrahydro firanylhistralygisefsranyt,

' [ ' rovi.ded ound. af the. f or.mul
et B Ok BB 3, SRS, oS R 2.
dioxomlﬁilimdﬁlilﬁ%&anﬂ allEdpdridsnysahact ed from thiazolyl,
;. 1sothiazolyl, thiadiazolyl, pyrazolyl, imdazolyl,
R is ggleptes from —OFF anddx4£tlkyl; and oxadi azolyl; R2 is

- 4. i or.2; R3 is halo or trifluoronethyl;
Orasﬂg(p%%%é@avla%yﬁ%?m% R6 is selected from nethyl,

ethyl, brono, chloro, fluoro, am nonethyl,
N- et hyl am nonet hyl , and di net hyl am nonet hyl; or a
s an g furghes agheggoighe gwentamds phsridadfa compound of the formula (T) as

hereinbefore defined wherein

R'is methyl;

mislandnisOorl;

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;

R*is -S(O)pR*;

pislor2;

R? is halo or trifluoromethyl;

R* is selected from hydrogen, (1-4C)alkyl, [optionally substituted by -OR’] and HET-2;
R’is hydrogen or methyl;

RS is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
1,2,4-triazolyl and 1,2,3-triazolyl; and

R’ is selected from —OR® and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.



10

15

20

25

30

WO 2005/ 080360 PCT/ GB2005/ 000562 -44 In a further
aspect of the invention is provided a conpound of the

wo e00s8@6 1) as herei nbef ore defi ned wherei n RIT/G82005/000562
methyl; mis 1 and nis O;_ HET-1 is selected from
thiazolyl, thiadiazolyl and pyrazolyl; R2is

3 OB fhsbortlny iR b Rt ta of B2 b s

hereirbefdts HbRiedasResh of the invention is provided a
Rl conmpound of the forrmula (1) as hereinbefore defined

R ispybin mis 1 and n is 0; 15 HET-1 is selected from
1 t hi azolpgyl 1 t hi adi azolyl and pyrazolyl; R2 is

m is pis 1or 2. R4éis (3-6Ccycloalkyl: R6 is

HET- ![ﬂ?é Méctedzi@orﬁ bydd# %ﬁaznﬁ’ﬁopﬂfdldginﬁ arﬁl%iyﬁ%ﬁm&lher eof. In

urther aspect” of I'nvention is provid

R? ISﬁﬂ@Dﬁnd of the for rrul a (1) as herei nbefore defl ned

rein RLis nethyl; 25 mis 1 and nis 0 or 1; HET-1

5el ected from pyri dyl, pyrazinyl, pyridazinyl and

R3 is M6 bPirsHudYdmeth S -S(O)pR4 pis 1 or 2; R3is halo

or trifluoronethyl; 30 R4 is (14Calkyl; R6 is

R* is seddotest @Qtnﬂwdwgﬂet(h»ﬂC)albylh[}dphotHIb'rmbstdhled by -ORF I -6C)cycloalkyl

(Optloamf‘{@ %%"&‘%F YA S8 Ctﬁgg hﬁl?)ﬁ\ngﬂggﬁ'& or solvate

Ris HyBReR br m¥RyR005/ 080360 PCT/ GB2005/ 000562

pis1 OES

R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
1,2,4-triazolyl and 1,2,3-triazolyl; and

R’ is selected from —OR? and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R' is methyl;
mislandnisOorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl and oxadiazolyl;
R*is —S(O)pR*;
pis1or2;
R is halo or trifluoromethyl;
R* is (1-4C)alkyl;
RS is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl,

or a salt, pro-drug or solvate thereof.
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-45 In a further aspect of the invention is provided a
conpound of the fornmula (1) as hereinbefore defined

wob@ses136R1L is methyl; inis 1 and n is 0 or 1PCBGBEN5000562

is a 5- or 6-nmenbered hete[g@LyI ring; R2 is HET-2;
R3 is halo or trifluoronethyl R5 is hydrogen or

(% I
e T S g SR i E TN
hereulitﬁetf@*e@aﬁ@émwhé}elgpendently selected fromO0, N and S;
and R7 is selected from-0OR5 and (1-4C)alkyl; . or a
1S§ﬁ|ﬂt}’1 pro-drug or solvate thereof. In a further aspect
mis %&5@ d nvention is provided a conpound of the fornula
’15 herei nbefore defined wherein RL is nethyl;

HET1Ms béledte@ftémnthiagolPl, Miadtazolff hnd pl@zsigl; ect ed from
thi azol yl, |soth|azolyl thladlazolyl pyrazol yl ,
R’ 1Srﬁ(®ﬁ8&l yI oxazol yl, isoxazolyl and oxadi azol yI 20

1s1 is HET- 2 R3 is halo or trifluoronethyl; R5 is
p &rogen or nethyl; HET-2 is selected fron1azetidiny|,
15Upngﬁmbﬂno norphollnyl, pi peri di nyl, piperazinyl, 3-
oxoplpera2|nyl t hi onor phol i nyl, pyrrolidinyl,
R®is methybl | donyl, 2, 5- dioxopyrrolidinyl, 1,1- 25
oxot.etrah i enyl, 2-oxazolidi nonyl,
Orasdh6§8f%? ﬁ%g?%ﬂﬁﬁﬁﬂ |, tetrahydrofuranyl,
t et rahydropyranyl, 1, 1-di oxot hi onor pholi no,
1, 3-di oxol anyl, 2-oxoi m dazolidinyl, 2,4-
dilordintir dspest dfithe yrventioyr ia pydvideda ebmgaundi ofittle;foamda HY as
he %f from-0OR5 and (1-4C)alkyl; or a salt,
re“bbreé"faf‘ﬁ@“ RSFate thereof. 30 In a further aspect of
]nlsigﬁﬂﬂﬁMﬁntlon is provided a conpound of the fornula

(1) as hereinbefore defined wherein RL is nethyl; WO
HET-20957la8ai360m Puaz«? 00450008 68d pyrazolyl;

*is —S(O)pR%;
pislor2;
R* is (3-6C)cycloalkyl;
R®is methyl;

6

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (T) as
hereinbefore defined wherein
R'is methyl;
mislandnisOorl;
HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyfimidinyl;
R?is —S(O)pR*;
pis1lor2;
R? is halo or trifluoromethyl;
R*is (1-4C)alkyl;

R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,

and dimethylaminomethyl;

or a salt, pro-drug or solvate thereof.
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-46- inis land nis O or 1; HET-1 is selected from
t hi azolyl, isothiazolyl, thiadiazolyl, pyrazolyl,
w0 pdodagsby | , oxazol yl, isoxazolyl and oxadi azedHGB20R2/000562
is HET-2; 5 R3 is halo or tykfluoromethyl; RS is
hydrogen or nethyl; HET-2 is selected fromfuryl,
thienyl, thiazolyl, 1sothiazolyl, thiadiaz I
Pg? Ia[%]"tl}er 6§q,e§§?gnt§? %11.V6 S’;‘P} 19 B9V d, a Wpé)}lgf’il 9? Jth\é formula (I) as
hereinb¥féia defindd wiysihm di nyl, oxazolyl, isoxazol yl,
L. oxadi azolyl, pyrrolyl, 1,2,4-triazolyl and
R ismethyB-triazolyl; and 10 R7 is selected from-OR5 and
. (1-4 kyl; or a salt, pro-drug or solvate thereof.
]nISH?Péﬁaiﬂ?%%r aspect of the invention is provided a
HET-% 3§ 8UpHs-senttifedi iRt ﬁﬂé as hereinbefore defined
,. Wherein 15 Rl is nethyl; inis 1 and nis 0 or 1;
R*is HET-2; i s sel ected from pyridyl, pyrazinyl, pyridazinyl

3. d rimdinyl: R2is HET-2; R3 is halo or
R lsﬁélf’fﬁ/}bﬁ%’ﬁ%‘{lﬁ%ﬂj 20 R5 is hydrogen or nethyl; HET-2
R’is hﬁhggérp@(@md)mgyp’ azetidi nyl, norpholino, norpholinyl,
p1 peri di nyl, "pi perazinyl, 3- oxopiperazinyl,
HET-2h$ afpophahémiydred hetenooydlylirmglas bpseinbefdre defjried, containing 1 or 2

2.5-di axopyrrolidinyl, 1, 1-_dioxotetrahydrothienyl,
heterof’f%%ﬁ’g@‘gﬁ)éﬁ’btﬁﬁe, ec%ﬁ&i’f‘&% >3 r anyl |
R’ is sd@édiaireheioianml1-4chakyahydr opyranyl
1, 1- di oxot hi onor phol i no; "1, 3-di oxol anyl
or a s@lt,proidmgiazsolvatt thgteof. 2, 4 25 di oxoi mi dazol i di nyl,
pyranyl and 4-pyridonyl; and R7 is selected from-OR5
and (1-4C)alkyl; or a salt, pro-drug or solvate
t heheRfindrAsgbof S thO&F e &liaddeed bPfhe!fSrmul
provi ded aqggnpoundvg?§t e&?o#nula Fﬂ%ﬁggbpgﬁ tmula (1) as
hereintefat dofficiehatefii ned wherein RL is nethyl;
1. mglandnisOorl;, HET-1 is selected from pyridyl,
RO ispethyli nyl , pyridazinyl and pyrinidinyl; WO 2005/ 080360
m is P& ER2PY5, 000562 - 47- .

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,

\

isoxazolyl and oxadiazolyl,

R®is HET-2;

R? is halo or trifluoromethyl;

R’ is hydrogen or methyl;

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4-
dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and

R’ is selected from —OR? and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula () as
hereinbefore defined wherein

R! is methyl;
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R2 is HET-2; R3 is halo or trifluoronmethyl; R5 is
hydrogen or nethyl; HET-2 is selected fromfuryl,

W kiostngd3eo t hi azol yl, isothiazolyl, thiadiazol yPCT/GB2005/000562
pyridyl, pyrazinyl, 5 pyri-d#z nyl, pyrazolyl,
i m dazolyl, pyrimdinyl, oxazolyl, isoxazolyl,

mis Oxadndzobyll; pyrrolyl, 1,2,4-triazolyl and
1, 2, 3- trlazoIPi : and R7 is selected from-ORS and

I—IET( s, @ gtpﬁ fqom olyl.gsathiazqdylo thiadiaypodyl, mmzltzwaﬂ,eimiﬂmdgd,f oxazolyl,

aspect of the invention is provided a
1soxa]z81r?_)rljgxl1§]‘o (Laafa{gtgﬁl(i’ formula (1) as hereinbefore defined

R’isMerein RlL is nethyl; inis 1 and nis 0 or 1; HET-1
s sel ected fron1th|azolyl i sot hi azol yl ,
R’ is¢hgloeriteifuespmethir azol yI , i mi dazol yl, oxazolyl, 15

| I oxadi azoI yl; Rais HET-2; R3 is halo or
IShﬁgégélg?%%ﬁgl R6 is selected fromnethyl, ethyl,

HETY igRelectedd ﬁ@h@fur}f'l 1.%% tAARMANE A oly], thiadiazolyl, pyridyl, inyl,
N-nethylan1nonet 9Landogﬂnethy|g nonet% Y PYYL, pyraziny

pyridpgmylppyrgzalyl, Limd@alolylc pynimRiétyil.dixagdlyl, ok ptobylj m,dlazolyl pyrrolyl,

I, di razinyl, 3-
124&@%%&% glzllr’%“@fllg *PZP??/lrfb?ar phoIo: gsl pyrrol i dinyl
7 is pylesied BEANYOR® 2ncﬁc1d4®m9w rolidinyl, 1,1-

di oxot et r ahydr ot hi enyl , -oxazol|d|nonyl

or a spltgyetdeeg ahsodyass theeofil , t et r ahydr opyr anyl
t et rahydropyranyl, 1, 1- dioxothipnnrphollno,
1, 3-di oxol anyl, 2- oxoi ni dazol i di nyl, 2,4-

| 4-
g;[ﬁiﬁguﬂhu&?é c:t Ef/ !l?l)‘, uz)vreﬁg&’gia%)f{roﬁg%oa %ﬁﬁu%dugl?%?(t)}fe 3 ul%?I) as

hereinlhespre gffingcwherbr t her aspect of the invention is
r 1ded a conmpound of the fornula (1) as o
lsﬁl Imbefore defined wherein 30 RL is nethyl; inis 1

m is BH Ris Bo01;0r 1; HET-1 is selected fromthi azol yl,
i sot hi azol yl, thiadiazolyl, pyrazolyl, inidazolyl,

HET-d)iasddeqjed ﬁomslymdzbbyl’azmmldpmmr@k micw)ynn\ﬁﬂlngzDOS/ 080360
R? is PGy £B2005/ 000562 -48- R2 is HET-2;

R? is halo or trifluoromethyl;

R’is hydrogen or methyl,

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4-
dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and

R’ is selected from —OR® and (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R!is methyl;
mislandnisOor1;

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;



10

15

20

25

30

R3 is halo or trifluoronmethyl; R6 is selected from

met hyl , ethyl, brono, chloro, fluoro, am nonethyl,
wOoRmsHEDsb@m nonet hyl ,  and di net hyl am nonet hyl PCBEGBEINSAR00562

Is selected fromfuryl, thignyl, thiazolyl,

I sot hi azol yl, thiadiazolyl, pyridyl, pyrazinyl,
1sﬁﬁrl"éjaz' nyl, pyrazolyl, imdazolyl, pyrimdinyl,

oxazdl yl , |soxazonI oxadi azol yl, pyrrolyl,
isﬂaaoﬂﬁﬁhk@@ﬁamm,and 1 2,3-triazolyl; and R7 is

(1-4C)al kyl; or a salt pro-drug or solvate thereof.
R’ is hyslrpgen-ormethHer aspect of the invention is provided a

7RG Rl 8L A A P08} DR QoS s
pyrid£alye, Cﬁ}@ﬂzoﬂﬁoﬂﬁlﬂé‘ioﬂ}dyﬂynnﬁﬁlﬁﬁrl loﬂdiolylpﬁébkdialéﬂ roxladiapeélyl, pyrrolyl,
yrimdinyl R2 i's HET-2; hal o or

1,2,4 Errazplylh@n@ﬂr&%mazolseb apd sel ect ed from methyl, ethyl,

chI m nonet hyl ,
s ﬁ&ﬁeném%ﬁ? R o %@algﬁd di met hyl ami nomet hyl ; 20
orasé:ﬂEﬁré’—dhﬁg @%ﬁ@t@tﬁeﬂewm azetidinyl, norpholino,
nor phol i nyl, piperidinyl, plpera2|nyl 3-
oxoplpera2|nyl thlonDrphollnyI pyrrolidinyl
rro

AR SV B G B OO by o e formata 0

hereindefofe Hefinadhyrérehur anyl , tetrahydrof uranyl,
Rl t et rahydr opyr anyl , 1,1-dioxothionnrpho|ino,

181116@1—}’B| oon anyl , 2-oxoi m dazolidinyl, 2,4-
oI|d|nyI pyranyl and 4-pyridonyl; and 25
1 T4 )aI kyl; or a salt, pro-drug or solvate
HET-1 ﬁ‘@ﬁe@&;ted ﬁ&n@hi%%l?lhﬁsbt}@zﬁzféﬁqtthﬁﬁlakﬁ9 T?Naﬁ@ltyl ,@RidaSolyl, oxazolyl,
provided a c ound of the formula (
lsoxamyle&nd@eiﬁ@lﬁeolggfl ned wherein 30 RL is methyl; inis 1
& 1 is O or 1; HET-1 is selected from pyridyl,
15%@ azi nyl, pyridazinyl and pyrimdinyl; R2 is HET-2;
R3 is M) 3P 0589866y FPCT/ GB2005/ 000562 -49- R3 is halo or
trifluoronet hy?l
R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,

m1s1

and dimethylaminomethyl;

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4-
dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and

R is (1-4C)alkyl;

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R! is methyl;
mislandnisQOor1;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,

isoxazolyl and oxadiazolyl;
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R6 is selected fromnethyl, ethyl, brono, chloro,
fluoro, am nonethyl, N nethylam nonethyl, and
walesensnsb@n nonet hyl ; HET-2 is sel ected from fREHGB2005/000562
thienyl, thiazolyl, isothiazgyl, thiadiazolyl,
pyridyl, pyrazinyl, 5 pyridazinyl, pyrazolyl,
R2 is'HE'F'QZOl yl, pyrimdinyl, oxazolyl, isoxazolyl,
oxadlazolyl pyrrolyl, 1,2,4- trlazolyl and
1shaR>tht1ﬂuamniey}iyl and R7 i s (1-4C) al kyl; or a salt,

ro-drug or olvate thereof. 10 In a further aspect of
*is ﬁﬂ@CtPﬁH @mms vl sthyt, Mra@cphépreofﬁ%wame?m?th@ Nomgilytminomethyl,

efore defined wherein RL is nmethyl; in
ami&ﬂ%%@' n |sgg 1; HET-1 is selected from

HETIthIs azlebtyd ﬂoﬁyﬁﬁylotllyényl hiaedlily isﬁﬁﬁ&bml,)thladiabd)lgﬂ pgAd1ypyrazinyl,
yridyl, 15 pyrazinyl, isoxazoly
pyndgzlﬁﬁlt ﬁyqa,zg]éf;( a@gﬂra?q)lyl pwyxpdmyl oxaz01y1 isoxazolyl, oxadiazolyl, pyrrolyl,
C I zolyl, and nethylthiadiazolyl;
1’2’4%[%3 e%em]é?ggﬁér %d?ret hyl pi per azi n- 4-yl car bonyl ,
1521(4a))a1n531gar bonyl ) -pyrrolidin-1- ylcarbonyl,
(et hyl) - N-(d| nmet hyl am nocar bonyl et hyl ) - am nocar bon
oras;dlt pr@sdrs&@rmwﬁaﬁwf 1-yl ) car bonyl ,
N- (et hyl ) - N- (hydr oxyet hyl ) - an1nocarbony|,
2-(2-oxo0-imdazolidin-1-yl) 20 ethyl am nocar bonyl ,
melnhyfuait g adt @ inRédivh dghrooira AeoMpound of the formula (I) as
t et rahydr opyr an-4- yl met hyl am nocar bonyl ,
herelphefﬁ g iberdini n- 1- yl ) car bonyl ,
lskE dr oxyet hyl - pi perazin- | - vyl )car bonyl ,
e(t “tret hyl pi peri di n-4-yl)-N (et hyl)-am nocarbonyl ,
m is iél‘rfihdiﬁzl@{)ioké yl pr opyl ani nogar bg”)’: bonvl
rrolidin i peridin car bon
HETn]e[(sEy plegied @Wrgmrmi;r g@m%ﬁw pyndam%/lyl and pyrn){ndmyl
lscmftapr opyl met hyl am nocar bonyl 25

yrsulfonylethylalnlnocarbonyl

mzmkﬁnQﬁﬂusﬂﬁﬂ&ﬁwdln 1-yl)- ethylan1nocarbony| 3-
hydr oxyl azeti di n- 1-yl carbonyl, nnrphollnocarbonyl

is selgetpd @‘op@mg@iyh <thy) | bsemp.omero, ﬂm@ro aminomethyl, N—methylammomethyl

eri -4-yl)am nocar bonyl ,
and ﬁeﬁ%&%@ﬁ thyI am nocar bonyl , azeti din-1-
HET}Q fé%éﬂ@@t@& |fron{\bi3€iﬁﬁ1)yl hTERA1RRY ﬁ?okﬁholmyl' SRER@RYI, piperazinyl, 3-

di et hyl am nocar bonyl, am nosul
oxopétienazih thmnﬁmgmlﬁt)’h)mrrollémpj} ppnyblacinnlbeLﬂ dioxyyyrolidinyl, 1,1-

diox%%ﬁ%{clﬁﬁ%gyr ?xgzoi A %?(g;{y oL ydrnEl ahrglll gtrahy%ﬁ’lranyl
tetralydeorfiraBA, Wihﬁﬁ(’éﬁfﬁ&hofbhmmo 35 Hfo)d)lanﬁnﬁ-oxomndazolhdmyl 2,4-

et hyl sulfonyl: R3 is chloro’or fluoro;, or a sa
dioxgimidapolidingt, pywinyband #peridafyl; and 2005/ 080360

7. P 005/ 000562 -50 Further preferred conpounds of
1st(ﬁlllq?ﬁ§ lgti on are each of the Exanples, each of which

or a salt, pro-drug or solvate thereof.

6

In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R! is methyl;
mislandnisOorl;
HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;
R” is HET-2;
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provi des a further independent aspect of the

invention. In further aspects, the present invention
W@L®6/08B6Pr i ses any two or nore conpounds of tPEI/GB2005/000562

Exanples. 5 In one aspect, pgyticular conpounds of the

I nvention conprise any one or nore of: 3

5-
ISP%%[{F}EHX rﬁ pl p’g;(Zm n- 1-yl ) car bonyl ] phenoxy}

®is séledtec$ fiohi mémm 2thyY, 02618 2dHI618; fldoré Aminomethyl, N—methylamlnomethyl
{3-(1- et hyl ethyl)oxy 5- [(1 3 t hi azol - 2-yl am no) car bon

andcym]: bmgrgethyby| ) prol i nami de 3-(4- { [

HET; 2{2% ) %‘y?tfé% ghwg)%%gtﬁg ] 1;)9 hl%zo yi t%dlazolyl pyridyl, pyrazinyl,
yndﬁﬁhfi]y b?ﬂaﬁéﬂ?@ %i&a&bl%rl %gﬁﬁiuﬁﬁﬂ' oxaz¥lyd QM@B@IQIG oxadiazolyl, pyrrolyl,

- (1-nethyl et hyl) oxy-
1,2 4{tﬂlaif<3(131~3£§15<1dp>2 ééﬁ@@llﬂy andy| ) car bonyl ] phenoxy}

%‘ﬁ th| azol - 2- yl benzam de; 3-(4- {
ls[(P%- §5¥0xyet hyl ) (et hyl ) am no] car bonyl } phenoxy) - 5- ( 1-

or a SAR! POl BUR VL d¥Me Bhetsod- t hi azol - 2-yl benzam de; 15
3- (4-{[ (2- hydr oxyet hyl ) am no] car bonyl } phenoxy) - 5- (1- e
thyI et hyl ) oxy-N-1, 3-t hi azol - 2- yl benzam de;

S P T B LMy st b ided SO P gua il St o as

heremUéfbl%rtYeﬁﬁb&jWherem
3- (1- net hyl et hyl ) oxy-5-[4- ({[ 2- (et hyl am no) - 2- oxoet hy
R' isimethyl no} ~car bonyl ) phenoxy] -N- 1,3- 20
zol | benzam de; 3-(1-net hyI et hyl ) oxy-5-(4- {
mlsﬁ@f‘%{lﬂ%ﬂ%?(’o 2H pyran- 4-yl met hyl ) am no] car bonyl }

HETRNGRERYd Woml thdrzb Y1 3494708 YN REAEARI L1y I3 thiadiazolyl, pyridyl
15015 4-hydr oxypi Pgﬁé@nm%y%)car%%l phenoxy} > P

pyrazigyl( isoxazohy ‘etietyliscsezdlyl, 8o, mlmzthylamnqmmyiﬂmnoué and5

hydr oxyet hyl ) pi perazi n-1-yl ] carbonyl } pheno
meth%@la%l{“%‘ﬁylnet hyl et hyl ) oxy- N-1, 3- t hi azol - 2- yl benzani de;

*is ?.ﬁl;gft%g @i%h{:‘Nngtﬁ%tg}?ﬂg%%g%11§-|21§]3ﬁcaarl§/on)yla r%l %ammoggrrbog?l]l)-p?irrohdm- 1-

ylcarpéreh,aXy(netiyl); 1S-(dinstbylehirRcybbeyimathyt)egmiBodatbdnfyl, §3 {0k o-piperazin-

T e———
ethyl&ﬂi&é%gé;;l%’fg‘%?@?a%{iﬁh?ﬁa«%%g gé‘?tg nfcnhlﬁgf/3 car bony)g“:l)jrm%p n%n)Zy}
ylmetmleﬂ:mﬁecarbmad,c(lﬁl—h&d;dxlyplpzadmdleyl)mdt@'ﬂ M@&&Bﬁﬁethyl-mperazm—l-

}’l)ca%:> CT/%}Z" o E&) %&lgﬁwlféﬁgﬁg% %’1? yliméaztohllazol
ylpropgl'anﬁlll&%.f%"f\m, gfe(pyrrohdm— 1-yD)piperidin-1-ylcarbonyl,
methoxyethylaminocarbonyl, cyclopropylmethylaminocarbonyl,
methylsulfonylethylaminocarbonyl, 2-(2-oxo-pyrrolidin-1-yl)-ethylaminocarbonyl, 3-
hydroxylazetidin-1-ylcarbonyl, morpholinocarbonyl, N-acylpiperazin-1-ylcarbonyl, (N-
methylpiperidin-4-yl)aminocarbonyl, imidazol-2-ylmethylaminocarbonyl, azetidin-1-
ylcarbonyl, N-methylhomopiperazin-1-ylcarbonyl, dimethylaminocarbonyl, aminosulfonyl,
dimethylaminosulfonyl, isopropylaminosulfonyl, N-methylpiperazin-1-ylsulfonyl,
methylsulfinyl, methylthio, 1,3,4-oxadiazoly-2-yl, 2,5-dimethylisoxazol-4-yl, 3-furyl, and
methylsulfonyl;

R? is chloro or fluoro;

or a salt, pro-drug or solvate thereof.
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3-(4- {
[ (cycl opropyl net hyl ) am no] car bonyl } phenoxy) - 5- ( 1- net hy
wo edobpsgeexy- N- 1, 3-t hi azol - 2- yl benzam de; 5  PCT/GB2005/000562
3- (1- et hyl et hyl ) oxy- 5-[ 4- ({402- (et hyl sul fonyl ) et hyl ] a
m no } carbonyl)phenoxy] -N 1,3

t i - i - . . .
P S oh e fpepionyere cach of the Exammplgs eql of which
provitiésyd further imdepadehtcaspéct pfi drednydniibia InJurther aspects, the present
) t hi azol - 2-y] benzam de; 3-
invenfign Pf%-%wpawéwomrm%c grmpawsls 9f hedheHies - 5- (1- net
hyl et hyl ) oxy-N-1, 3-t hi azol -2- 10 yl benzam de; 3
- (1- et hyl et hyl ) oxy- 5-[ 4- (nmor phol i n- 4-yl car bonyl ) pheno
xyih-olde hspet, phaitalar 2oiyibb@i afilteinvendion comprise any one or more of:
{4-] (4-acetyl pi perazi n-1-yl)carbonyl ] phenoxy} )
3-(1-msthy IWYT%E sy iniperazin-hivhegioonylInhepestz i lakthiazol-2-
5 :met hyl ethyl )oxy-5 -(4- { [ (1-methylp ip
ylbeng?llglgileh- 4-yl) amino ]carbonyl }phenoxy) -N-1, 3 - 15
1-(4- {3 aethyZethyayzR il Bethiado(-A-yldminétarbonyl Jphenoxybenzoyl)prolinamide;
H i m dazol - 2-y| net hyl ) am no] car bonyl }

3-(4- gihent@imethydamino iy Hmgthylyaming |cgtbonyl} phenoxy)-5-(1-

methflgth?g’gg%ély’h%‘{}é?‘%g'gjgﬂ%}h}%ﬁe nyl] oxy}
3-(1-%&@(&@%5}&5- e4-N@BLox@piterMinl 1 34)fchibagyd|phénoxi €N ZRHi£461-2-
ylbengamiiepr o- 4- { 3- (1- net hyl et hyl ) oxy-5-[ (1, 3-thi azol - 2-yl a

3-(4- YT AOAERI DR RRARRIHSTe oy FRRB Y M SRR AT Ri1,3-

thiazd132-¢Tbefiinkiyé,et hyl ) oxy-5-[ (1, 3-t hi azol - 2-yl ani no) car bon
él%ﬁl;lenoxy -N, N-_direthyl benzam de; )

3-(4- H(Z-hydrany#behiamiaalsesbopyk phenosphé bxagthydethyl oxst Nyll, e thigzol-2-

N1, 3-thiazol - 2-yl benzam de; 25 3-

ylbe‘%%ﬁ:/‘%r or 0- 4- [ (di net hyl ami no) sul f onyl ] phenoxy} - 5- ( 1- met

3-(1-fgthe M JoRXys- -%[ﬁ(l—hk@iﬁﬁhaz%ﬁdﬁﬂ-h?ﬁétﬁ &8ino Pearbonyl)phenoxy]-N-
{2-chloro-4-[((1-methyl ethyl)am no)sul fonyl]phenoxy}

1,3-thigzol-2-yleentpamadeiy | ) oxy- N- 1, 3- t hi azol - 2- yl benzai ni de;

3y G R P SRE Sotbymipeheprioahengy ] N-1.3-
thiazd12-§lbehzadridiébenzam de;
3-[4-(am nosul fonyl ) -5-chl or o- 2-f | uor ophenoxy] - 5- (1- e

3-(1-mpthiytethoxpdy (AN [(teBalyvirer2 Bl py2an-¢tyim athahamdiap | carbonyl } phenoxy)-N-
3-(1- hyl et hyl ) oxy-5-[ 4- (nmet hyl sul fi nyl ) phenoxy] - N-1
13‘“}%&1%@5@?/@“2@ *benzami de; WO 2005/ 080360

3-(4- (AT BRAGRAIRE B4 D carbéniphonary)-s-( Lmethylethylioxy:N-1.3-thiagol-2-

ylbenzamisle; 2- yl benzam de;
3-(4-{[4-(2-hydroxyethyl)piperazin-1-yl]carbonyl} phenoxy)-5-(1-methylethyl)oxy-N-1,3-

thiazol-2-ylbenzamide;

3-(1-methylethyl)oxy-5-(4- {[methyl(1-methylpiperidin-4-yl)amino]carbonyl} phenoxy)-N-1,3-
thiazol-2-ylbenzamide;

3-[4-({[3-(1H-imidazol-1-yl)propyl]amino } carbonyl)phenoxy]-5-(1-methylethyl)oxy-N-1,3-
thiazol-2-ylbenzamide;
3-(1-methylethyl)oxy-5-{4-[(4-pyrrolidin-1-ylpiperidin-1-yl)carbonyl]phenoxy}-N-1,3-

thiazol-2-ylbenzamide;
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3 -(1-nethyl ethyl)oxy-5 - [4-(1,
3, 4- oxadi azol - 2-yl ) phenoxy] -N-1, 3 -thiazol-2-ylb
W@ REaNB3e) PCT/GB2005/000562
3-[4- (3, 5-di met hyl i soxazol - 45jyl ) phenoxy] - 5- (1- net hyl et
hyl ) oxy-N- (I -nethyl -1 H pyrazol-3- yl)benzam de; 5

0 Gl A 2B BTl BB S SeT bl
ylbenzbdidget hyl et hyl ) oxy-N-(1-nmethyl -1 H pyrazol -3 -yl)-5 -
%{4-)@& met hyl sul f onyl ) phenoxy] benzam de;
3-(4- B eyelopmepiimethiyh kmanojcabomd fnhendwy) Sul L ety JettyBopy - 1,8k thiazol-2-
3, 4-t hi adi azol - 2-yl benzam de;

ylbengglzllqehet hyl et hyl ) oxy-5-[ 4- (nmet hyl sul f onyl ) phenoxy] - N- 1

3-(1-m3tHyi 25-M- R i -N-1,3-
Ry ot byl Yoy 52T (el iyl Sot TRy B PR
thiazgl-2-ylbenzanyidpenzai ni de;

3-(1-%9&%/}%&3%?%% E%g{?;?-g%—;o?(olgﬁro(h 1&-?%/'1)%&1%]% rllch BQI‘%QI?Y%LCIII\(I;X%] -N-1,3-
thiazS=4-J1o@BEdnyidet hyl ) oxy- N- (5- met hyl i soxazol - 3-yl)-5-[4-(m
et hyl sul f onyl ) phenoxy] benzam de;

3-{4-p3chydnestyagstistitmy Hy)srsboNy i slmnaxl-5-§1 yetl gthyl)ort Nyll, 3 tHidzo1-2-

b nxl } henoxy] benzam de; N-[5-(2-furyl)-
y e“f,@,‘f?et hi adi azol - 2-yl]-3 - (1-met hyl et hyl ) oxy-5-[4 15
3-(1- - A ' -N-1,3-thiazol-2- ide:

(b SRS, et 34 e g
3- {4-YAeackipilpipergzis- -y catbastyliphendxdy piiy(l)pbbpleshy])bey: NatB diiazol-2-

b 3- 4- (azetidin-1-ylc arbonyl)-2-chl orophenyl] oxy}
y en-Z%r-nE -met hyl et hyl ) oxy] -N-(1-nethyl -1 H pyrazol -3

R ety eiseleabombphane ey >
thiazql-Zrpibleytamide;l ) oxy] - N- (| - met hyl -i H

l. = 3- i de; 3-
3-(4- F[i[@'Z}l%é@qza%%&?S?f?@ég%gﬁ%g@%}}yh?w}é-(1-methylethyl)oxy—N—l,3-
thiazol52-bibbnsRtiay et hyl ) oxy] - N- (1- met hyl -1 H pyr azol - 3-
yl )benzam de; 3 -[(l -nmethylethyl)oxy]-5-[(4- {
3-{[4} (ametivion-( L crebdny i yph ey ooty h-54 YHettipilethyl)oxy]-N-1,3-thiazol-2-
IberS 2l g{)nyl }phenyl ) oxy] - 25 _
YIDOREKChet hyl - 1, 2, 4-t hi adi azol - 5-yl ) benzani de;
- y 4 Az Qo b I
3 chlgx;(o% ‘{%I(g E}Iiéiﬁn%tt%gpég{yhiﬂpg %ié-{@ ? yagﬁk?n%%aP@dMi]LHJh%W}-h-(z-
methoxyettpdiberzapliBgnzani de; or a salt, pro-drug or solvate
3-chlpiagh A LB BSNPP S ah g sk 25T eghony BpRapomy) .-
dimet[hgrl‘tfeﬂi:dr 1Q;yl am no) - 2- oxoet hyl ] (et hyl ) am no]
car bonyl } ‘phenoxy)-5-(1-
3-[4-(atihysudbhyl)-RefyordpHendx 1105 -6z rletlRA sthyaRixzaxi108¢hi Al -2-yIbenzamide;

2005/ 080360 PCT/.GB2005/ 000562 _-53 3- (4
3-{Z-Flalsrqﬁﬁ';?ﬁ%9@#9}@%%@%9]}9}1@%&@}(1cla¢ wiyl)oxy-N-lﬁ-thiazola-

lbens oxy)-5-(1-nethyl ethyl)oxy-N-1, 3 -
Yoo ﬁ?{aﬁ%bl Z2-yl benzani de:
3-{2-chloro-4-[((1-methylethyl)amino)sulfonyl]phenoxy}-5-(1-methylethyl)oxy-N-1,3-

thiazol-2-ylbenzamide;
3-{2-chloro-4-[(4-methylpiperazin-1-yl)sulfonyl]phenoxy}-5-(1-methylethyl)oxy-N-1,3-
thiazol-2-ylbenzamide;
3-[4-(aminosulfonyl)-5-chloro-2-fluorophenoxy]-5-(1-methylethyl)oxy-N-1,3-thiazol-2-
ylbenzamide;

3-(1-methylethyl)oxy-5-[4-(methylsulfinyl)phenoxy]-N-1,3-thiazol-2-ylbenzamide;
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3-(4- { [(2-hydroxyethyl)am no] carbonyl}
phenoxy) - 5- (1- et hyl et hyl ) oxy-N- 1,3 -thiazol - 2-

WQ kiwsngen de; 5 PCT/GB2005/000562
3- (1- et hyl et hyl ) oxy- 5- [ 4- ({422- ( 2- oxoi mi dazol i di n- 1-yl
)ethyl]an1no } carbonyl)phenoxy]-N—

3-[4- (%th?f{ﬁlﬁg)ﬁ hyI ?oxy tﬁ@)cﬁy- -1,3-thiazol-2-ylbenzamide;

3-(1 mahylmyh@tyam[mol 24-0x€xhhiq112]-y1§pheﬁ0>}y]-N—l 3 thlazol 2- ylbenzamide;
phenoxy]-N-1,3- thia

-[4- é%g@?o%ﬁwﬁwjﬂ)@sgoyﬂj ({1 —methylethyl)oxy—N—(l—methyl -1H-pyrazol-3-

ahydr o- 2H pyr an- 4-yl net hyl ) am no] carbonyl}
yl)bel{zﬁ&?oe:(y) N- 10 1, 3-thiazol -2-yl benzam de;

(4-&1réni. anlﬁﬂi&nb@)bhy] S-CPQQYn15’th§1¥bth}fl)oxy]-N-(1-methyl -1H-pyrazol-3-yl)benzamide;
1- et gf/ pi peridin-4-yl)am no] car bonyl } phenoxy)

3- (l-mNhsile 18‘?%’1}1: -net lﬂ&mﬁwé -yD)-5-[4-

1-yl |
(metdiepishbpite I&&?r'abgiz‘i@ﬁ 5 et ol et byl ) oy ML, 3-
3- (1-rhé’thﬁéﬁhbll-)&y—le[ﬁn(thﬂgﬂfoh@l)ﬁhéﬂbx?iNhVB atthwhia%vzérb(eﬂzamlde

{[(2-met hoxyet am no] car bon henoxy)-N-1, 3-t hi azo
3-(1-methyle ko oy DRy b oy hivesl iy s
3-(1 Iﬁﬁflﬂ l?(l)%y (51[4 nfen%q%l,}(l nly})ghenoKly]lN,op}ﬂ%lll%% allbeilzamlde
3- (1-métbﬁ6t21§imﬁﬁn5 [3- (Tﬁelhyléiﬂf l)ﬁhéh\bb(iPNYpﬁamn-D“ylﬁe{nzamMe

hyl sul tf onyl )et hyl | "am no} carbonyl ) phenoxy]
3- (1-qet@ylethy]@o&ynl\&Q%me@}g«qswgh%y@)eé 4 (methylsulfonyl)phenoxy]benzam1de

3-(1- ri?fetFl% @ﬁ@% z\}mﬁﬁg%?oééf icﬁ @-‘%tﬁ}l]lgul %_I{o?(%jbenzaml:(lle

N-[5- (znﬁ@manszt-yﬂnb@mam g8-3- -mémmﬁmogmyq@ oxy- 5- (4-
( 1- et hyl pi peri di n-4-yl)am no] car bonyl } phenoxy) - N-l 3
(methylsumraé)eﬁenow]b@wzmﬂ end 25

N b P SO oo

(meth }sﬁif&fyl)@hé‘nox ]benza:rmde
-nmet hyl ethyl)o 5-1(1, 3-thiazol -2-yl am no) car bon

3- {[43(a2]epﬁ@nloxlﬂarbq1}y )#2- CWQIQP@R@')@]W} ﬁﬂa[(émzfzihﬂldhyl)oxy]-N-(l-methyl 1H-
t hyl 5-1(4- f t hyl

pyraz‘%'%&%neﬁf% el d?/n) Zxﬂ ) am[ I(‘IO] caE ggnyl)/} ( phenyl ) oxy] -

3- {[4%%?&1{1& yleztahydnyi) iﬂﬁofoﬁihéiﬂﬂ%&%-sﬁ(y meﬂﬁ%tﬁﬂ%ﬂi Qf-m@thyl 1H-

, pro-drug or solvate thefeof. In ano
pyrazglai-yieanzamidenpounds of the invention conprise any one

3-{ 4-357(6%81{1?:][ %a@l%’q\%yﬁg 5/ ?]2)9331}69 [E)IC;Tnl/e%le%e g}%ﬁoxy??\lesgl-mea’lyl 1H-pyrazol-3-

yl)ber{zémﬁc(e4 met hyl pi perazi n- 1-yl ) car bonyl ] phenoxy}
3-t hi azol - 2- yl benzami de;

3- [(l-methylethyl)oxy] 5-[(4- {[methyl(l-methylplpendln- -yl)amino]carbonyl}phenyl)oxy]-
N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-({4-[(4-methyl-1,4-diazepan-1-yl)carbonyl]phenyl} oxy)-5-[(1-methylethyl)oxy]-N-1,3-
thiazol-2-ylbenzamide;

or a salt, pro-drug or solvate thereof.

In another aspect, particular compounds of the invention comprise any one or more of:
3-(4-{[[2-(dimethylamino)-2-oxoethyl](methyl)amino]carbonyl} phenoxy)-5-(1-
methylethyl)oxy-N-1 ,3-thiazol-2-ylbenzamide;
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1-(4- {3-(1-nethylethyl)oxy-5-[(1, 3-thiazol -2-
yl am no) car bonyl ] phenoxy} benzoyl)prolinamde; 5 3-(1
WO p@tlgddet hyl ) oxy- 5- PCT/GB2005/000562
{4-[ (3-oxopi perazin-1-yl)cargpnyl ] phenoxy}-N1, 3-thi az
ol -2- yl benzam de;

3-
L TR e L R SO
thiazqlf4ylpenzapeidexyet hyl ) pi perazin- | -yl] carbonyl}
o R S B a e By o b eriepr raethype kgL - hiazol 2
ylbenk#nide4- pyrrol i di n-1-yl pi peri di n-1-yl)carbonyl ] phenoxy}

-yl )carbonyl ] phenoxyj-N- 1,3 t 3-
3-(1-thathilethyhyocy éxatER-i(2HoreitaighAodidar b@n)ytmqumyérbm%jphenoxy]-N-

- t hyl -N 1, 3-thiazol -2- yl benzam de;

134}%%@%@%‘]}%@%%?/) oxy-5-[4- (norphol i % 4-yl car bonyl ) phen

-(1- iqj e m de. :
gl G MR oy o 15
thiazol-ylbenremkigit;et hyl ) oxy- N-1, 3-t hi azol - 2- yl benzani de; 3-

4- tidin-1-yl bonyl ) phenyl

3-(1-hly S Rt @ e o R Dot ety Darmichesman Khsmoxy) N-
1,3-th§e¥%(ol—2-y1benzami e;

{4-] (4-nethyl -1, 4-di azepan-1-yl ) car bonyl ] phenyl } oxy
3-(1-rethylpthyDoey{Sy(ef [ethyodyhellybiferidith 4 aahmino¢hrBema AfHed6iy)-N-1,3-

thiazci_g;ghefn&agl_igjp;[ (4- met hyl pi per azi n-1 -yl ) sul fonyl ] phenoxy}

g A DGOl b b G DR A5

thiazol B-{lbchzamtithy| et hyl ) oxy] -N- (1-nmethyl -1 H 25

| - 3-yl 1 de;  3- _

3-(1-IF%{JJ?IE[@@DP&H@?{Jf??ranw&%xwp émlnehadmwﬁymw}-N—l,3-thiazol-2-
ylbenzamailié;1- M€t hyl et hyl) oxy] - N- (1- et hyl -1 H

pyrazol - 3-yl ) benzanmi de; 3 - {
3-(4- {{ @y¢lagretpiytineth i gmmaydamly)}phamlyks Qi ythethylethyl)oxy-N-1,3-thiazol-2-

- 5-.% 1- et hyl et hyl ) oxy] - N-(1-nmet hyl -1 H pyrazol™- 3-
Ylbenml nzami de; 30 or a salt, pro-drug or solvate
R ek 03 808 PR PGPS 15
thiazoB2(ylbemztimydeet hyl ) oxy- 5-

4- [ (4- et hyl pi in-1-yl bonyl ] ph

31l E  o-G2-C3 prapateiidios |- VO BOO 0880y Dphenoxy]-N-1.3-

PGl 005/ 000562 -55 3-
thlazofﬂ@-%%&ieéxypi peridin-1-yl)carbonyl ] phenoxy}
3-(1-mdBhyléthywoky-b q8-hy( - stiryMidorstid-Al AR indfcarbonyl} phenoxy)-N-1,3-

thiazol-2-ylbenzamide;

3-(4-{[(1H-imidazol-2-ylmethyl)amino] carbonyl} phenoxy)-5-(1-methylethyl)oxy-N-1,3-
thiazol-2-ylbenzamide;

3-chloro-4-{3-(1-methylethyl)oxy-5-[(1 ,3-thiazol-2-ylamino)carbonyl]phenoxy} -N-(2-
methoxyethyl)benzamide;

3-[(1-methylethyl)oxy]-5-[(4-{[methyl(1 -methylpiperidin-4-yl)amino]carbonyl} phenyl)oxy]-
N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;

or a salt, pro-drug or solvate thereof.

In another aspect, particular compounds of the invention comprise any one or more of:
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yl benzam de; 3 -(4- {
[ 4-(2-hydroxyet hyl ) pi perazi n-1-yl]carbonyl } phenoxy) - 5-

W@ 1005080390 et hyl ) oxy-N-1, 3- thiazol - 2-yl benzamn P&T/GB2005/000562
3-({4-[(4-nmethyl -1, 4-di azepag--1-yl ) car bonyl ] phenyl } oxy
)-5-[(1-nmethyl et hyl)oxy]-N1,3- thiazol-2-yl benzam de;

3-(1- Iﬁ%th%lftﬁfillﬂtsﬂﬁ #éttCtFJ‘ﬁet%fgﬁf&?@%pﬁarp&aﬁh%ﬁw'111 19%Whiazol-2-

ylbenpaniideol - 3- yl ) benzam de; 3-
1(4{[3 - (azetjdin-1- %I car bon I) 2-fl uorophenyl] oxy}

dlfmqthw@ﬂvaa- ;I(}é%bﬂam%-l methyl - | H 10

ylamiRdflofh8 ifthd @59%@?"1 BREHy1 ] oxy)

3-(1-méthjléthyyethyl {ﬂt[t&bkﬁﬁ bmhhl(ﬂ-yI)Edrbdﬂy‘l}bhbh@W}ﬂQ' 3-thiazol-2-

yl ) benzam de; or a sa pro-drug or solvate t her eof .
ylbenzamide; anot her aspect, partlcul ar corrpounds of the

3- (R SRR 5 R T G Bl vdony Y sl
ylbenzdrmﬁbl 3-t hi azol - 2- yI benzani de
5-di met hyl i soxazol - (ngl ) phe

0X
3-(4- {I‘ﬁ(%‘hyqiféﬁﬁﬁhﬁé)mm@@i@yl-mwb mmnqxw%ilrmmyleshﬂ)oxy-lﬂ-l 3-
th1azo§ %ﬁﬁ%ur an- 3 yl phenyl ) oxy] - 5-[ (1- net hyl et hyl ) oxy] - N- (
3-(1-rdethbiyl)oky=5 o] @Zl?-pb/rrah&lh)lb?libip%ﬁklﬁﬁl-ylﬁ&b@ﬁylﬂ)h%ﬁbiy}-N-1 3-
pro-drug or solvate thereo I n another aspect
thlazoé@rﬂb%?@i e«zon'pounds of the invention conprises:

3-{4-@%%&%&4 %ﬁﬁl yl%g(arﬁ%n)lﬂ gnoaxzy 5-61-}{1e](hy?ethyl)oxy-N-1,3-thiazol-2-

ylbentdigitigty | sul fonyl ) phenoxy] benzam de 25 or a salt,
pro-drug or solvate thereof. In another aspect,
3- (1-179th1¢111:15{ QXY-édﬁ‘rﬁmamholmf4-vl¢erhonyléphaHQNY]eNrﬂp$ﬂtlsezdﬂyylbwmamlde

o QBB R PSS DY ORI

ylbené’arﬁlae sret hyl et hyl ) oxy-5-{4-[ (net hyl am no) car bonyl ] pheno
N1, 3-thi azol -2-yl benzam de; or a salt, pro-drug

y}-
3- {[41§a26§61nvhvl§atbheylélﬂfenyl]nxy}n@t[ﬁemeﬁ)&tﬁ&h}tl)oxphi\t-l Btthmrol-2-
b corraounds of the invention conprise any one or nore
yibe YAD 2005/ 080360 PCT/ GB2005/ 000562 -56 3-chl or o- 4-

3- ({4i[§ir - fhdth§EA laydﬁzebxﬁ l%ycaﬁ)c{l ?fﬂ]pﬁerfy%o%%)lj Ter- e A AN SRS RRD1 3-

] phehoxy} - I ret hyl ben
thlazoik-ZE}dbe(rammtd@sul fonyl ) - 2-f | uor ophenoxy] - 5- ( 1- net hyl et hyl

-0 B s eRet KR ol prenseppeuston 1
thiazol2-{{Ber¥Binind, et hyl ) oxy- N-1, 3-t hi azol -
3-{[4-(azetidin-1-ylcarbonyl)-2-chlorophenyl]oxy}-5-[(1-methylethyl)oxy]-N-(1-methyl-1H-
pyrazol-3-yl)benzamide;
3-{[4-(azetidin-1-ylcarbonyl)-2- fluorophenylJoxy}-5-[ (1-methylethyl)oxy]-N-(1-methyl- 1 H-
pyrazol-3-yl)benzamide;
3-{[4-(azetidin-1-ylcarbonyl)phenyl]oxy}-5-[(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-
yl)benzamide;
or a salt, pro-drug or solvate thereof.

In another aspect, particular compounds of the invention comprise any one or more of:
3-(1-methylethyl)oxy-5- {4-[(4-methylpiperazin-1-yl)carbonylJphenoxy}-N-1,3-thiazol-2-

ylbenzamide;
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5 yl benzam de; 3 -
{2-chloro-4-[((1-nethyl et hyl)am no)sul fonyl ] phenoxy}
WO 2006/0803ed hyl et hyl ) oxy-N-1, 3- thiazol - 2-yl benze@i/a82005/000562
3-[ 4- (am nosul fonyl ) - 5-chl qQrgg-2- f | uor ophenoxy] - 5- (1- ne
t hyl et hyl ) oxy-N-1, 3-t hi azol - 2- yl benzam de; 10

3-{4-%(%(}}!3%1[:@%?6' Igctl %/lb%lzgz%l?ﬁr&[éﬁ)hgnoxy?yg alﬂ}l‘fe{hy)(etl)lﬁyo%r}%ylh ﬁll_lazol-Z-

ylbenaath&e(et hylth| 0) phenoxy] - 5- (1- met hyl et hyl ) oxy-N-1, 3-th
2-yl benzam de;

3-(4- {{4(@.1}}(@{09@13@1/19@1@@3@-lNy{]qarhmmmhemoxy) 5-(1-methylethyl)oxy-N-1,3-

)-5-[4-
thlaz{t?%l%% oxyl) ) phEznoxy] benzam de;
3-({43(4- he&@ﬂhﬂﬁbiﬁ?hﬁ@%o@rﬁcﬂwﬂﬁﬁéﬂ%}’o&% Kq-npheanyydsNnt,3-

4-t hi adi azol - 2-yl benzam'de;
thlaz@ -2-ylbprgepydest hyl ) oxy- 5- [ 4- (et hyl sul f onyl ) phenoxy] - N- 1

gl i e g endy g

pyrazgl-8-§1)Berdainideenzam de;
-(1- nethylethyl oxy- 5- [4 (et hyl sul f onyl ) phenoxy]

3-{[4=(pegbiding byleacbopy arpgkenygloxy; -5-[(1-methylethyl)oxy]-N-(1-methyl-1H-
thIehIo N-(5-nethylis oxazol-3 -yl)-5 -
pyraztég’(yﬁg ¥o¥1ylxglphe$10xy] beﬁziam d)e( ’ o
3-{[43atctidire f
{[ ﬁ(;zlé )} he%g%b%g%g%%ﬁyﬂ&j/}39)fﬁzﬁtaf}§le¥ﬁylﬁ)x@ffl\ﬁﬁeﬁllaﬁlly§ $hf Rrazol-3-
yDbengapudg; ( di net hyl ami no) met hyl ] -1, 3-t hi azol - 2-yl }-3- (1-ne

et.hyl nmet hyl sul f onyl ) phenoxy] benzam de;
orasaly%éogﬁrgt& {X'gt%&{nggo r solvate thereof. The conpounds
of the invention may be adninistered in the formof a

pro-drug. A 25 pro-drug is a bioprecursor or
p v pratbe espech iphsticatac eptpbiedsoditpoinventiei cgnsltgraagabé 6r more of:

A T
3-[4-(BIVEHek B Nso A6 1L4- ?or ol ?1]19 (i1 Qn&ld%&hgpgﬁ)ﬁnwggn%eﬁy |-} H-pyrazol-3-

ester). Various pr odr
yDbengemidesor exanpl es of such prodrug derivatives, see: a)

3—[(4—%@@%— A}ﬂ{? ?}é@%@-ﬁgﬁ met et%dgwﬁgrlggi—rg al[ dﬁygirg:ggleg-lyl%lraenzamMe

or asaP r@gﬁlg&gblg%tmeg% W dder, et al. (Academ c Press,
1985); b) A Textbook of Drug Desi gn and Devel opnent,

edi ted by Krogsgaard-Larsen; c) H. Bundgaard Chapt er
5."Desi gn and cation of Prodrugs by H.
R A B S S R e s
N-[5- 230042005/ 1kd, Advanced Drug
[ li'very Revi emggzgl]ﬁ-(g)én{&%wﬁggfgﬂﬁ Bundgaard, et

(metha]sul,for@rb)phmnky}ﬁenﬂnadﬂaceuti cal Sciences, 77, 285
and N. Kakeya, et al., Chem Pharm Bul |,

Oras“g'?pr%@?‘g(oig@ﬁﬁteth%@fcontents of the above cited
docunents are incorporated herein by reference.

In another aspect, particular compounds of the invention comprise any one or more of:
3-{4-[(dimethylamino)carbonyl]phenoxy}-5-(1 -methylethyl)oxy-N-1,3-thiazol-2-
ylbenzamide;
3-(1-methylethyl)oxy-5- {4-[(methylamino)carbonyl]phenoxy}-N-1,3-thiazol-2-ylbenzamide;

or a salt, pro-drug or solvate thereof,

In another aspect, particular compounds of the invention comprise any one or more of:
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5 Exanpl es of pro-drugs are as follows. An in-vivo
hydr ol ysabl e ester of a conpound of the invention

W@ emsasa3sing a carboxy or a hydroxy group is, fBCT/GB2005/000562
exanpl e, a pharmaceutical | ysgacceptable ester which is
hydrol ysed in the human or ani mal body to produce the

ne | “N.N-
3-cQRU (1 S8 B3R 2P Bripojeurbonyghenond A
dimetiibémafiet koxynet hyl esters for exanpl e net hoxynet hyl,

Cl to C 6al kanoyl oxynmet hyl esters 10 for exanp

3-[4- (yrlmam&@nd!ay%ﬂwpherpm’héf(ﬂawhﬂﬂhy})gxy sl t”dhlazoll-Z ylbenzamide;
3-{2- c%fiogqu @&%ﬂ@%&rﬁfmﬂ@ ﬂYflpﬁg?ng%eH%?y i-@%ﬂlﬁ&hﬁ)é‘x;ﬁ ﬂrl 3-thiazol-2-

yﬂmnimﬁdﬂloxo|en 2- onylnethyl esters for exanple

5- net uv( 1, 3-di oxol en- i]spb thyI and
3-{2-chorgr vaéﬁwb‘ﬁw}a@m@ﬁhmny enaxy Hn(Fmethyleghyl)oxy-N-1,3-
thlaon-)é ln%irﬁﬁf e ester of a conmpound of the invention
talnlng hydroxy 15 group includes inorganic
3-[4- (@Lﬁhﬁélﬁfcﬁi}}'gtﬁ aslofD5RBadpheRGRISS(10nBGl IyIBxy-N-1,3-thiazol-2-
phosphorami dic cyclic esters) and a-acyl oxyal kyI
ylbengantide;s and rel at ed conpounds which as a result of the

<A P I S el

Elﬁ{lﬁ)pheﬁ‘d)@% (dfrﬁétﬁ%héff@ﬂ)hﬁ%-w—@ cth#az8t-2iyiBenzamide;

roplo | oxy-nmet hoxy. A selection of in-vivo

3- (1 Ihfiihh‘l yléw- -(égn@thylflclilmyrﬂgotﬁcdmﬂhr hydroxy i ncl ude
henyl acetyl and substituted

(metng s RO hr e RERA: U1 Koxyoar bonyl (Lo gi ve

3-(1- IﬁétKMEth?rlz@fybWﬂﬁe@?ﬁﬁﬁ‘éﬁﬂ?ﬂﬂeﬁém1N?ii@@-’ﬂﬁ%&haﬁﬂ@-ylbenzamde

ylam noet hyl ) - N-al kyl car banoyl (to give
3- (l-m@hﬁaﬂmﬁ@MS [4fi(aethylsaHondnbengtyld¥d, kdnmkyadbmymld&

BB S AT PvER T REs RO o S b nfpmice:

3-(1 ﬁ&hﬂeﬁ?ﬂéﬁy 5’—;['4-%1% ﬁlf@nﬁﬁméﬁébfﬂ-l@%gfat}ﬁl ww%ﬁ&arﬁfae

IS suffici en y basic exanpl e,
3- (1-m@ihrletimldqmy-ﬁrﬁsraethylwovchzolf’d’eyl)éx ainﬁnheéhyladfqmbpmmy]b@nzamide;

58 IRNTHES - Sristker T ST Rl E agehenstyloprngye:

N- {4-{(&ix§étﬁy1§1ﬁirﬂy)mémyl |adsliftih a2y 13 . §1a§1'eﬁ1y1ethy1)ox y-5-[4-

phar maceut | cal | y-aéceptabl e” salt of a benzoxazi none
(methglsvlifargphencxfy Jteheamidayent i on which is sufficiently

ci di al k tal salt, for exanple a sodi um

OraS%Fproﬁg’E”ﬁ§§l {’}Nﬁ@a’i etre‘)fgﬁ al kaline earth netal salt, for

exanpl e a cal ci um or magnesium salt, an 30 ammoni um

salt or a salt with an organi c base which affords a

p ﬂ‘ias pmhpgmda loif $heaneapioabhay becatmioisferédin the forpl ef apwalrtg. A

| am ne,, di met hyl am ne, trinethyl
bro-d i PRPIREUROh GG RUBH N oS0t ble KO BPOLYLOHYE flsgipdile in
the bo t@%ﬁﬁ&s@ p(Plﬁ-cE oPRRORRE AR ﬁch s el OF bRGde of a
ature of the invention I's a pharmaceutica

compomnlpccfsthet meentooypartisulagy an iceivpdydeblpdableosstan). aV fiqusasrms of
defi ned abOVﬁ or_a salt, solvate or prodrug thereof,

prodrygs s kg the ad Bpmsrrmulen oeaeh prodeesdarapiEesy stsent

R e
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen;

c) H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard

p. 113-191 (1991);
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5 (1) as defined above for use as a nedi canent.

Further according to the invention there is provided a
w@oooposn3ch of Fornula (1) for use in the prepar@r/Geniosoose2

a nedi canent for treatment_gf_ a di sease nediated

through GLK, in particular type 2 diabetes. The

O CHBB el AR bR Drok Bl REGGE, 2. BRI (0"
e) anoBhRdgaatd)eLll., gbubEoFaSRRbutidaY SHibnesk, t7Nerss (1988); and

provided a nethod of treating GLK nedi ated di seases,
) edpEekeal ¢ ali ShemdtharyBullddd. 902 (K18g an ef fecti ve

i oIS B and\APRAF e ghs SRRk b By et ©
L EAhPREbE pré2repest hi folRhg e A8y 1IBNdrdR}¥at8 ebtbeet £6bmpound

0y a conpound or conposition of the Tnvention _
of thejimnehiide cotthhivig aglatmayer b bydoky group is.yfoe eganiplajreplegmaceutically-

sl e BB S BB BRSPS o s i
or alcdHb3 UK hitabl €N 3B icallyTRCARM1E Cstor¥ FEY €40 iclRRI T ed
gl ucose tol erance. As di scussed above, thus the

Ci to GaltGlyRiRhyS ysiers Horeanamipts etheninbatily] 481 40 Potlkandddxyndhyl esters

P "Digbesit};i" tar t]@%ﬁf.(&nfit in both D abetes and

of eXthR iﬂlwc.’ Phypact 4C %}}.Ee ®%anot her aspect of the

C; to CRYBREIKERydabSInS10% CPf@@%aﬂéjﬁe&&? fHe%anfpi@ compound of
Formula (1 t, so t

) or’ salt, vate or pro-drug thereof, in
1-cyclbhexypradpaybixyethylpfl , 3adineal e 2rvaplimdtind asses,ifor ¢xaenple S-methyl-

.conbi ned freatnment . or reventjon of_ diabetes and
1,3—d1@bqggq—?yqny1§&%%€¥ld C't“i’ﬁ‘“?%?ﬁ‘faﬁ@ny@%tgi’l 8fhe i nventi on
t heteinl fivPhpubARLh1E BEelbts ceﬁlgamy@gﬁﬁﬁ@nﬁvaﬁmn %té%ﬂgﬁﬁﬁ@é Rydroxy

(1) or salt, solvate or pro-drug thereof, iIn
group pnadypdes andrganio tsters wedh asgiipsythatemsterss(@n ¢ndinghphospleadmigid cyclic
or prevention of obesity. According.to a further

esters paeqeac X yate] pihgesind sreieh eprapounds wdvich ay2 gesioh e ipofivo
hydrokyS§ of BRE}D Speakﬁﬁglﬁ {8;%{'6 fk p%ﬁtsl'}?{cﬁ‘%@ grocﬁ?gsbnﬂg%%%l é(;sfof

mnistering an tirve anmou

a-acyfoayitkllatidry inoluds atdtoxywadihddyena R, Pdign it régienye@fy-methody.
manmmal  in need of such 30 treatnment. According to a
A selectipn pein-gup Bydrobsahle esterrfoening grouph &rehydsoxy imglude @llanoyl,

ol bR, A TR S Bt A B e st
borsedd EsterS) iiafikyEcabaniyd a6l NY dlall§/80hoethl barflo i

. Oof ssu?:r.hpt rez%t@crrent. }8\13 2@%5/210%‘(1)3600% /%20 5/ 00056%%)dglve

carbamggs)Taielkybmpoeiceiyb aed efrbaxyecetylvent i on may be in a form

syit e for oral use (f ex le as tablets ..

;SR bR ool ire Bl EET  Sofhoub B Bigipyention i, fo
examyS16, SRR &I- 1t orPEHI oTaQRdBnpotBHIRNS IrRER oR WM B sBfficiently basic, for

granul es, syrups or elixirs), for topical use (for
examﬁg,am;ﬂci;i-gklitéqre@ﬂﬂ;yiﬂ@ifm gremple, an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In
addition a suitable pharmaceutically-acceptable salt of a bernzoxazinone derivative of the
invention which is sufficiently acidic is an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an
ammonium salt or a salt with an organic base which affords a physiologically-acceptable

cation, for example a salt with methylamine, dimethylamine, trimethylamine, piperidine,

morpholine or tris-(2-hydroxyethyl)amine.
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gels, or aqueous or oily solutions or suspensions),
for admnistration by inhalation (for 5 exanple as a
w0 2evelogo3ch vi ded powder or a |iquid aerosol), fRPET/GB2005/000562
adm nistration by insufflatf®n (for exanple as a
finely divided powler) or for parenteral
adniriesichftid OMhé iven@orAlRlpBadsacRuisf ChbmBosifEh 8OMBrifhg a
oily solution for intravenous, subcutaneous,
comp'pmce/ elfipsmulea) asrdefined zhows,orlasalt dexdvatg or prodasg thereof, together with

supposi t.ory for .rectal dosing). Dosage forms suitable
apha%%e%tﬁcfﬁlylfé‘éepgarbée ‘gf‘t@‘fl B The conpositions of the

AR Sl g0 aﬁBﬂlep%tp_Q&Q)@itl{éeiﬂvé?Moﬁ e }I‘) Ded Q.rc%&{li)gﬁﬁcg\gf ]I?ormula

using 10 conventional pharnmaceutical excipie
(D as Reldved abave fe uag s a Mhdisamednposi ti ons i ntended for

r use cant.ain,. for exanple, .one or r

Ay A8 e ion st P PG e Adp PO BEBS (bor use
in the3@§RtRionIfat AR @RI Re STt 4 Mis@&sﬁ%’%&%%@t ough GLK, in

excipients for a tablet fornulation include, tor
particaleniype &, didhetest di | uents such as | actose, sodium

rbonate,, cal ci ho ate or calci.um 15 carbonate, . _.
g5 SemRp LS gwiab&r”to%ﬂvé%ﬂg@ ARGaEgassEcY GePPAStien fof use in this
way. Starch or algenic acid; binding agents such as

starch; lubricating agents such as nagnesi um st ear at e,

diceending ta@ndther aspadt of thepressarivaentivn thgers providdd sanethod of

. et or ..propyl p-hydroxybenzoate, and.anti-oxidants,
wearny itk 8ol Bl rcn Y AFeieny o wmigistoing Jfesfioglve amount of
a compBERAS EbrRfulf 1t &ohARY ort J&HQ% b b'a mammal i

gi si ntegr atui og)a(g\n t 0e su%r e(()quen iaéE)ésoE:’re[Bta”lncl)n 0 1%nhneeed of such
treatogept.i ve ingredient within the 20 gastrointestinal

racf, ,or to rove their stability and/or . ) i
cﬁﬁﬁéé‘r‘ 156ases W lrgglinearyé?e t@&%@é,bylfsq%ml@éwgﬁmeﬁapn of the invention
. o . D . 8
e o A P B £ DR i K A D bl
hypoghelaamia(andpstehis to treathiypehl )} dislipiaieiiy,@biesigy, @thutinesistance,
I.xed with_an inert solid diluent, for exanple,
metabolif synesoms X gnpaieed ghunoss (isratsBosphat e or kaol in, or as
fit ' | j Lve_ lnaredient .
S e b By BB S F b, B e Rl 8 Bplentian
“Diabksityllitalgpiaioébériefit indbotlo Diabeteiahd OMGLi€OU ThablSHREMIPNS another
eneral ly contain the active ingredient in fine

I
aspecihie MM feretibprevided tig ush oA @ompores ef Borspund agsalt, solvate

: X I.l W ose. ..
oSBT NSRS S AR G4 5o
prevetiagi ofalishetqzanygt \wbertly- pyrrol i done, gum tragacanth and

%gm acaci a; di spersi ?&Gm wetting agents such as

egreipiefo gpothensaers at fheanvzotipr trase tiorevidedthslusy pémeompound of

Fom Q515 14 Rl B AT FIAERL PO BET R s

the treatrhént lod peeveldorofalbegijat i ¢ al cohol s, for exanple
hept adecaet hyl eneoxycet anol, or condensation products
drcrding ta aduighar aspegt efithe lventian theresis provided ymethod dor the

F [ L exi,t ol .such.as, pol yoxyet hyl ene
com B4 B AR DR S S BBER EELEN S0 o
comp Rl SEB2006IaqDAR 821t soklte@? PEL A%Bt theRoP O Wedr®m8f in need of such

et hyl ene oxide with long chain aliphatic al cohols, for

treatmgRlappl e hept adecaet hyl eneoxycet anol, or condensati on

RE&QHngSto gfﬁlﬁﬁéﬂ%gpee@?ofqﬁé %%el%c;nr}h%%rits ip%vi esé i rrnséthod for the

treatment of obesity by administering an effective amount of a compound of Formula D or

salt, solvate or pro-drug thereof, to a mammal in need of such treatment.
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derived fromfatty acids and a hexitol such as
pol yoxyet hyl ene sorbitol nonool eate, or condensation
w@e@dogwsso of et hyl ene oxide with partial esterBCTHEB2MWSMH00562
fromfatty acids and 5 hexj$yl anhydri des, for exanple
pol yet hyl ene sorbitan nonool'eate. The aqueous ’
31111% gg@éﬁﬁ%so%q@kg ig(r:lg%tya}leq&%r}gpg %@%Eeefor oral use (for example as
tableth) 10XAEEX URAAE Q8 Bapsaleh,| aquedus SR BIS st peRfoS ARIGPEMR Gispersible
acid), colouring agents,” flavouring agents, and/or
powderame geanilles, syaeot slixisdhr wpicslicsed e exsmpleha ciemensy pintments,
aspartane). GOy suspensi ans e. fornmul ate .
eels, RO R iy R Yo hRa et SRy P Bl (for
examflelas 6 FHER BHASL FSRE oPh higuﬁl deMBoB)! for a&rﬁ?ﬁ‘ﬁi‘:ﬁti@ﬂl !bazCIﬁsufﬂation (for
coconut Oil) or'in a mneral oil “(such as 11 qui
examplaras fffinaly. divided powdersosioepatmas] adyingdtstionr (it @kample as a sterile

t hi ckeni .agent such as pbeeswax, .hard araffin or )
aquecdpf e R ey bt HoL dtfemise b g t@arisgiler dosing

or as 20PPBsit @orfrleé%é(l%brsingg Dd%ggenfﬁﬁn%[ﬁiétagfe i%gglectflugegdrgiﬁ)ér% ygd'

a pal atable oral preparatTo se conposition

Ade cpmpestiamdfithe inhentmddidy terobtdinahbyacunivetiondapiocsdiabs using

as ascorbic acid. 15 Dispersible powders and granul es,
conveg il BREGe sr b o RN IR UAATE. LagpaPoiipRp intended
for orhiNBe 3 ol Ay i in@C Y &uri
or ork e 340 bt 2 ARl B Rre RN dhrckRfind? e Shing andior
preserygeve agestsspendi ng agent and one or nore preservatives

gui t qblg di sper sj ng or tti.ng ggents and suspendi ng

Yrh'E PRBIAESHRIY FooaRiably X HBisats 4P 2iblpt fsmplagingdnelude, for
% _ | , .

eR e el 2o oo e DRl Sy el SRS or cploium
carbo@die, renybdtangrand disintegrhtingpageotsisticiomscond statvh or Algenid ad; binding

may. al so be in the formof oil-in- water enul sjons,
agentsrhigh g P&?fcgﬁ HbbCHEE A38nta SYRhRS aASNESIBI steakip itegiioqicld  talc;

o . " e . . as.
proseiduivetachls3aet & ahtor BlopLp BUAEK onidhe RGN BRiqiRl, guch as
ascortSuiatidbTableefouhslatiphngapbemicoated or beated eithee xafipldefy their

gums, such as .gum acaci a_or

.. naturally-occurrin ] : r gum
disintegry %ﬁgth? SM?W? aBorpHien of th@@cbﬁwﬂrﬁdtqna@sth@ugw as

_ i . E oot _
e RERR, R BN R NGS5 ALl B B v
convetieigd lceatiRrdgbiita andrprooadveat vedll ladslvn mahelensat i on
roducts of the said partial esters with ethylene
%Qm@%@%foa@r% @ﬁ%/@ﬁX/EQ myhe frem efdiand gelptimenpeie s which the
v IGS9O Y oB1 30, SR HERL SRRSO, cutcur

phosphate o kaslag onkd dofisppineapdidesdt &Hich g abiasSngediet & mixed with
ropyl ene glycol, sorbitol, aspartame or sucrose,

30
water ég REWPUH aFeamtitoal fqud paitic enelive piteservat i ve,
N O e AT T R R 2

togethenjnétbitoab be ne@Rpendiy agehtsysuSH 8.9 St RarboRy B A HFR¥ I ERse,
formul ated according to known procedures using one or

methyjgslistyss, hydwaaproprima glosooséizm algmatsopdydnyt-hprolidone, gum
tragacgng@[)aglﬁr | ﬁltg a%g%é;ﬁcﬁ%{e%#ﬁﬁg%rg&ﬁﬁ@%g%eglgsns%gﬁ gg Ic'ecﬁhr}g or condensation

products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters

derived from fatty acids and a hexitol such as polyoxyethylene sorbitol momnooleate, or
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menti oned above. A sterile injectable preparation may
al so be a sterile injectable solution or suspension

WO p008/080360 t oXi ¢ parenteral | y-accept abl e di | uenPCDGB2005/000562
sol vent, for exanple a solugpon in 1,3-butanediol. 5
Cbnpositions for adm nistration by inhalation my be

condééxr@arltgcﬁlg) @l%bl@ 6&[{ lgg%%;b&?ﬁ aC?An\g é:BElﬁZa;fgféf{t %?CO%S 01%9 example

heptadérasihyleaedxyeential] 6v dogdedshtivd] prodicdtd seghys@lel ckidy with ﬂﬂftﬁil esters
droplets. Conventional aerosol propellants such as

derivesbftamithey agids i st smyhl eppelypoiedybme ﬁyr@rtgbmpm@tm

cond&@at%%joqgé\{ws %&‘ﬁag%gae&g&e &@%‘ﬁ\éi’%‘g‘ q‘?ﬁfﬁs( e\(/rﬁlggfrn gg,a]tt,}; 8c1ds and

hexitélnghpddestfor &ntpdé pdlyethiiehe sdtbipn RbndAea) T&H@[ﬁécﬁﬁs‘ fMBpensions
thereader is referred to Chapter 25.2 in Vol une ?

ARG vrelnﬂr@dqr@ﬁeﬁ@nvmémhsweyhy@ coprapyl n—byrkcwbenzoate anti-

Board non Pr e
OXIdaﬂ%ZMC aopfitlabil. BlouRBR hedoss, ARG ARERent SRl Ve epine
agent®(MCIDbs mfc%ee@a&ﬂﬂhﬁﬂbﬁasfp@rtatﬁépduce a single dosage
formw Il necessarily varg dependi ng upon the host
Y

{QibsusRENSIQHS flgy be f@'ﬁpﬁatgd suspending the gftive ingredient in a vegetable

oil (sv?c%:gsgﬁaa?l{s f 8ﬁ éffa)érﬁ n?i)oth?ﬁg%@ a}J {)liaitnléxgﬂlél:e%ﬁ ?such as liquid

parafg)0 e rd>,1lyfs€i§peﬁéﬁ@ﬂ@l|r18¥1 alké 06RtHin2 tARkénLaddnOfuch Gl bé’e%;wax hard
agent conpounded with an appropriate and conveni ent

paraf@mumyl@flcomb i W@ﬁqnsngmgems shelyasithese sef ous @benso and Bav@mng

rcent. . b f the tot
sgentE Y b A REOR RN Y pitRabg orl oatripodn ek SHBgGRampay be
presefved @p‘ﬂiﬂacﬁlﬁﬂ)nr&f affanfidxafaht ¥Rh B AcBEIiSAGd. For further
i nformation 20 on Routes of Adm nistration and Dosage

Rigyiersible phwdens adé grangles efigablefir pmpﬁla’apn ef arPAguBousrsuspension by
reh nsive Medi Che str (Corwi n
the a‘%\ééth"&‘cnﬁr? oL SOTER B m%%(ﬁ?fa)toge igpegEigg or
wettink92nt, TPesdidL agint Exlikﬁoﬂéoo?‘?n&@ ﬁorés@x@ﬁﬁ‘%ubhﬁa@ dls%Fmg or wetting

pr o hylactlc pur poses of a conpound of the
agentg and syispendiregt agenlslaye sxgmplified by thasg already heentianed dboaerd Additional
ndltJons the .age 25 and, sex of the

everi,t he c
excipigpis e %%S% e DAVRRTIR DS GOIOBTR aagifn WAE kA P Bfpsent.
ke phathR@edtRaVeIrhpdsHWE of ﬁ%'lﬂ@énﬁ%l??m ?falsmﬁg li$1H380rnd 10f oil-in-

using a conpound of the Formula - or therapeutic or
watergrmagrsa ciheeily phpseseay bet a vwgetablegcah endh dsylive oil or arachls oil,ora

minerg it nilcg'} esogge%élgﬁe}\ga 01(':i zp?%l%gggz};} \I%gyéﬁ{l]l%;‘es Sultable
emuldi §ERY a‘é@ﬁ‘ts MR fex SRS 4 11{%%&111%8 gﬁﬁ%@;ﬁ&gr g aé:ama or gum

géneral |ower doses
tragagaathenateradly-ocoutieg ipbosphplidey edch éEh;uya béany leaxlaﬁldnez,stef‘@ br partial

estersléil)%t'%fafi/ %ngmé‘s ad s? %1%%%?{%%10%@ L()@H Iﬁgqx;g?hg ﬁér%{;;p}e monooleate) and
condeﬁ@d’iﬁ)ﬁ%lr&d/ucﬁ%f‘{ Eehid ﬁc\ AerYwith 8 % va%dgg%cgl/ %gjglg%(yethylene

i nhal ati on, ose e range, Or
sorbitRCHoGRIASHS/ UTﬁ@ Bii2lsion6 mw)ammoﬁtanﬂsvﬁeef@my fldwutiagpad kg

preserﬁ’&@\%%%% %ht w Il be used. Oral adm nistration is

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable aqueous

or oily suspension, which may be formulated according to known procedures using one or
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preferred. The elevation of GLK activity descri bed
herein maybe applied as a sole therapy or in

W@ 090860 on Wi th one or nore ot her substancesP@naBRI05/000562
treatnents for the indicatigp.being 5 treated. Such
conjoint treatnment maybe achi eved by way of the

F Al V1 Jential..or separate adm nistrati
more 3 chBRRANE, SRS o eoBF P B prRRHk kel Bhichhave been
mentiGhéddboRB.e BUserilt 1§ adtiBle brepRyitiGemial aRo He AGteRild MlcRbleXolution or
in separate tablets. For exanple in the treatnent of

suspegyiap 8t BoIXiq parenteraHEnecchtablepiilugntyorisalykntd éortewample a solution in
g i ng mai n categories of treatnment: 1) Insulin and
1,3 bl};t%ééﬁi?éllﬂn anal ogues; 10 2) Insulin secretagogues

iCvalpeditiogs Sotlaphomyiraonas hlQatioR xR heSin Thd ﬁ%ﬁ@f@%ﬂﬁalnﬁonm

glipizide), prandial glucose regulators (for example
pressyrisgd getopelderangest teglispehztehe agive dpgredientteither dsraprasrpeol containing

e 5 WS s BB Moo B 275 e
fluoriB&BE hjdrséd¥BorRAR My 8rdc AB bk g SIRARAAITR RERBI &vice(i 8nveniently
exanpl e pioglitazone 15 and rosiglitazone), and

arrangegdn dispensers odatsiduanttPARadtivh angredlenfanma activity; 5)

2R Rt B R SRR blEEs 2 n Voume
5 of GokPrbiidnive M A AT APERMIYIIAREH; il Y Fditorial Board),
gl ycogen synthase kinase inhibitors); 6) Agents

PergameniRyersd 990. r educe the absorption of glucose fromthe

o5 B et Pl BRBFoatie SGRBER Sy e T megricns o
produbSSsihgidUtshid fOFf willhbc AN Fard @EHGHREL difon'hERIst kBfRed and the

_conplications of prol onged hyperglycaema (for exanple
particalagizrgige platlmainistratiom hifdsieample,; a SymAlution olersiet] yoamelnt s

i TR OO, PRLREAR bt £ b0 s
agent ic&%?_@(hﬁd%ﬂ%viﬂ% Spbpred and CRARGer® %Bhl?tgoﬁ“ oef(éi?f%ﬁ%tvﬂﬁch y vary

genfibrozil); bi'le acid sequestrants tyram ne);
from givwk &40 ebawit 98 pswent hyomeighttuf e totas cémpesitiors tResagsynit forms will

senerS e Aot sk 19 Abutish] Bl fp EctiEaSatignahen fyghgdnformation
on RoufsdF AndRRu sV und B6& Re%ﬁfemﬂqué%F Srefeddd %olbhapter 25.3 in
su as, €g

Ant i hypertensi ve agent ocker's _
Volura¢ 806 Coimpréhredsive MediohGE Ghatnidryt(Gosvia&fnsdt; $haemean by Editorial

ci um apt agoni sts (eg. nifedipine); Angiotensin

Boar %%‘?nagﬁtsgg‘(g%-sts (eg candesartan), a antagonists

808 sk UF el dos f,g’o '

T86575 80 Bl PaeRr th sy oh LagTERL %Eé‘téfn%go?ﬂapg’%d of e
Formute di) vatl mmsirallyctarpsccoading tonthendtotd dbdl seesity vAihe kéndifions, the age

fi bernoI,%lsi s and .. . )
and sex of the animal or patient and the route of administration, according to well known
principles of medicine.

In using a compound of the Formula (I) for therapeutic or prophylactic purposes it will
generally be administered so that a daily dose in the range, for example, 0.5 mg to 75 mg per
kg body weight is received, given if required in divided doses. In general lower doses will be
administered when a parenteral route is employed. Thus, for example, for intravenous

administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will

generally be used. Similarly, for administration by inhalation, a dose in the range, for
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antiplatel et agents; thronbin antagonists; factor Xa
inhibitors; factor Vila inhibitors); antiplatelet
wW@®anso3eeg. aspirin, clopidogrel); anticoagulBCI/&€B2005/000562
(heparin and Low nol ecul argawei ght anal ogues, hirudin)
and warfarin; 5 13) Agents which antagonise the
td f : - . had f :
e e 595 8L S R b T el AR by e
preferesipi rin) and steroidal anti-inflammtory agents (eg
cortjsopne)._ According to_another asgect of the present

Tho slev i 44ek & apvipidsseriied hevve v aRoplicdip dunladherepy or in
AR g E PSRl O 3 il
treated. OBWhLULEL)j cifit tidaement\nedythicahieodd By way bf thbsinddfanedmByselheential or

prepared by agé@proc_ess known to be applicable to the

separghe adiainisiragan of thedadvidaahsempaaenss okihe tretmreat.| Sinulangoas)
. i I
rean GRS A5y sEURSLS Gl 6 MRS, R BEALSERSH: Sl o
diabetef mptlittis chemgthgrapy psy $nttieaBe &sllomin@indinCeakdporyd dfGreathetht:
protecting groups (as well as 15 neans of formation
Dafsubipapd insiilig avploguest i on), see T.W Greene and P.G M

2) oBsSlin et Bp RS Y Gy Pl B CoR ey Bibcigtygice. elpizide,
Ppa@dis$ ghicbsy refliletosy/(fidrhegsmpleatppiinieumdsslafddyor mul a
(1) are provided as _a further feature of the

3)i vheenisithad imprys ingetEbrctipn for exammle fingpiidd pppiidasefV infibitors,

i IO .is provided 20 a process for the
p%%giﬁ“gty%%&g%tsa compound of Formula (1), which

4)C DiRlih S@Sitdsif HLatSncldib@PEAREURABIRIcBNitR ¢for akraklk Pfoglitazone
are as defined herei nbefore for conmpounds of Fornul a

( apd rasigddazone), Aed egents vidf ¢amelined PRARplphe andbganyha agtivity;

5 Aein e bt e e P B S 1.
HikpRospEatdfe inkabitdts Retdkeh ?hbl)sp_ﬁbl\ﬁaise iMibitd?s, (gb%@géﬂ $Mthase
of a compound of Fornmula (V) with a conpound of
F&imese lhibifoys); WD 2005/ 080360 PCT/ GB2005/ 000562 - 64

6) Agents designed to reduce the absorption of glucose from the intestine (for example

acarbose);

7) Agents that prevent the reabsorption of glucose by the kidney (SGLT inhibitors);

8) Agents designed to treat the complications of prolonged hyperglycaemia (for example
aldose reductase inhibitors);

9) Anti-obesity agents (for example sibutramine and orlistat);

10) Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins);
PPARa agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine);
cholesterol absorption inhibitors (plant stanols, synthetic inhibitors); bile acid
absorption inhibitors (IBATi) and nicotinic acid and analogues (niacin and slow
release formulations);

11) Antihypertensive agents such as, B blockers (eg atenolol, inderal); ACE inhibitors (eg
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg

candesartan), o antagonists and diuretic agents (eg. furosemide, benzthiazide);



X2 HHET-1 RXNI O / \ O(RYm/ (Rn (V) (M)

wherein X1 is a |eaving group and X2 is a hydroxyl
W@e@s/p8ws0 X1 is a hydroxyl group and X2 is a PERGBRYS/000562

group; 5 process (b) coul d-gBso be acconplished using

the internediate ester Fornula (VI1), V\g:rg?gljlm %ssg%z

1D ieatdstaem n%d@t%@or@%u&ea[se Rib®boHES GEfi 0

ester hydrolysis and érg ormatslson ‘%3 proce \rfgss

d @Q@Pla@é@ aé@ﬁﬁi\ﬂ’ﬂ@ﬂé)llamtag\mhdts Ifatmmezt mhititse fakir VIROinhibitors);

ay gé m(Rn 10 (VI1) _or
(& Pllto St Fewtipsiomicste e abinsean vl ﬁui(lleeJE%)wrvn
meﬁﬁl%ﬁ%h%%s(ﬁlﬁwel v s a | eavi ng group

R3)n Xa O
%rAth@ahMgmmathe aemgenf glacapoXdands a hydr oxyl

hydr.oxyl group and X4 is a | eaving
1‘%(%134@1“3{”% &&?ﬂ%ﬁé{l ch 39 IPané%{@&%{ anthypdlaggeatery drugs m:gj aspirin)
| hﬁ%g rmedi ate ester
anlr:ﬂos?%%agl éEi)t%glgllﬁla]‘o Iomg%y&gster cﬁfe rolysis and am de
f drovardingtobyothenaspeletro shedeseni ifm&elntﬁirstﬁmﬁﬁ Pro@iddd individual

compounds produced as end products in the Examples set out below and salts, solvates and

5

10 pro-drugs thereof.

A compound of the invention, or a salt thereof, may be prepared by any process known
to be applicable to the preparation of such compounds or structurally related compounds.
Functional groups may be protected and deprotected using conventional methods. For
examples of protecting groups such as amino and carboxylic acid protecting groups (as well as

15 means of formation and eventual deprotection), see T.W. Greene and P.G.M. Wauts,
“Protective Groups in Organic Synthesis”, Second Edition, John Wiley & Sons, New York,
1991.

Processes for the synthesis of compounds of Formula (I) are provided as a further

feature of the invention. Thus, according to a further aspect of the invention there is provided

20 aprocess for the preparation of a compound of Formula (D, which comprises a process a) to
d) (wherein the variables are as defined hereinbefore for compounds of Formula (I) unless
otherwise defined):

(a) reaction of an acid of Formula (II) or activated derivative thereof with a compound of

Formula (IV),

25 (Rz)m (R
(III) vy,

or

(b) reaction of a compound of Formula (V) with a compound of Formula (VI),
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15

well known to those skilled in the art; W 2005/ 080360

PCT/ GB2005/ 000562 -65- 3 R OY - OPT (RzZ)m (R3)n X4
w@200883036r (d) reaction of a conpound of For nRCEHGBX105/000562

with a conmpound of Formula.gXLl), RL O X5 O HET-1 /

\ O5 (R)m/ (R3)n (XI) (XIl1); wherein X5 is a

| eavi ng group; and thereafter, ;(1 necessary: -

converting a compound of Formula ™l intﬁ :
conpound of Forrula (1); 10 ii) ' g a
protecting %r ps; and/or iii) fo g & salts
pro-drug or solvate thereof. Suitable | e&Vi ng groups
X1l to X5 for processes b) fjo )& e any |eaving group
known in the art for thesgtygpes of reactions, for
exanpl e hal o, al koxy, (RInfl tor orBhimanesul f onyl oxy,

nmet hanesul f onyl gﬂq or p-toul enesul f onyl Oxﬁ’ or a
group (such as ydroxy group) that coul(YDpbe 15

1 i i . n:
RBMEN S RO BN SHED 05 20 o
as mldaaemg(ddpug;o (XI1) are comercially avail able, or

are known in the art, . or may be nmade by processes
RV 0) FOW Aalsa e aseorished usits D ilepnediate pstenfommuls (VID,

a | .
"BEEATR2 BRSSOt GO BB b9y ot anc
aRGde foulnbiicaby proseds0R6GH2E GlsewEeQdd kB kadwane thOEE skilled in
03/ 000262 and references therein. In 20 general it
e #6 pe appreci ated that any aryl-0O or al kyl-0O bond
may be forned by nucl eophilic susﬁg{ituti on or netal
cat al ysed processes, optionally in te presgﬁhce of a
sui tabl e base. ; Exanpl es of conversi0 of conpound
of Fornmul a (1)R' 0 anot her conpound la (1),

wel | known to thdse skilled in_the aft; incPude
functional group inter converz‘s@ch as hydrol ysis,

hydr ogenati on, hydrogenol ysi ¥ dat i on or reduction,
- and/ or further (RHm (R*n

(VI

or

(c) reaction of a compound of Formula (VIII) with a compound of Formula (IX)
R1 0O H
o T O
0
(R)n &t

(VII) IX)

wherein X’ is a leaving group or an organometallic reagent and X* is a hydroxyl group or

(Rz)m

Xisa hydroxyl group and X* is a leaving group or an organometallic reagent;
process (c) could also be accomplished using the intermediate ester Formula (X),

followed by ester hydrolysis and amide formation by procedures described elsewhere and

well known to those skilled in the art;
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25 functionalisation by standard reactions such as
am de or netal -catal ysed coupling, or nucleophilic
wale@plosisenent reactions; WO 2005/ 080360 PCT/GB2005/000562
PCT/ GB2005/ 000562 -66 Spegcidic reaction conditions
for the above reactions are as follows, wherein when
Pl is a protecting group Pl is preferably Cl1.4al kyl,
for exanple nethyl or ethyI:R [
reactions of am no Swith car
forman am de are known in t .
5 (i) using an @ i hgncouplin acti®n, such as
a carbodiimde coupling reaction gerformed w th EDAC
in the presence of DVAP in a suitable_solvent such as
DCM chloroformor DVF at room tenpdfature; or (ii)
eaction in which the carboxylic group is activated to
an acid chloride by reaction with oxalyl chloride in
(d) reddiien pf @ sempeuraf ofF st tadXEwER b ¢eibosACH FssmiRt(XYh ene
chloride. The acid 10 chloride can then be reacted
Wi th a conpou of &ormula (1V) in the presence of a

base, such as trfi et pyg=am n8Hor pyri di ne,
sui t abl e sol vent su S
tenperature between)Q & ando80C. Procéss
conpounds of kForgulg (V) and (VI) can be\geacyed
together in @ abl e solvent, such as DVF or THF,
with a ba cH gw?gdiun1hydride or potassi um
tert-butoxide, a tenperature in the range 0 to
100C, optionall ing mcrowave heati ng . et al
catal ysi s sqchxggﬁpalIadiun(ll)acetate,oggfladiunlon
whgrobor, iscblepeng Bropacet ate or copper (1)i odi de;
Al ternatively, conpounds of Forrmula (V) and (VI) can
andﬂﬁgmﬁﬁ%iﬁ%ﬁe¥ gether in a suitable solvent, such as
i) conVéding b cBalybut $AF RmSl (DARI0SNBNRE BithPSind W FoRtBula (I);
. triphenyl phosphine, an azodi car boxyl at e such as
ii) rengivenghanyaprotgcidng grougd; andlor process b) coul d al so be
i) £ carriedhout si%g a 0 refursor to the ester of
Y OFgT %, ’(R?P]‘#“% cif™ e%i‘_ Byl -nitrile or _
t Suftat10 (@R rbupd 8Lty 8 Eprocds sl Ve d) B¥ aﬁ?[é‘!tﬁhg'gfﬁﬁptl&own in the
a carboxylic acid and ami de formation as previotsly
art fortbesertyrsdf reaetionse v eximpledwainp ollngly, tofludionetiaaesiifbhylpxy,
d. (I b d.t th [ i tahl
methaggq%ﬁﬁoxg,ﬁlpgIp—tggfe%%l%hgpquo ?)r W%%q#p SLB:Qa S@éwas}}ay W?(é{group) that could be
eBted it et 258 Pt stehyiBHEPHoHEm 1,
conv t enper at ure gf’gﬁo%g range dgmtt 0191530\6?; sgpt]iﬂona ﬁif)zyéiwﬁug
nmConmpwands dfdmrinnie (HI) ne (8ll) &6 coamtetoislysavailaie,as are known in the art,

[ 1 adi I 1)acetate, . palladiumon carbon, | i
or mafl B 5Eie PY Pibesst K ItIBpBRrE FGH e xamplss e ageompanying
ExampRY! F‘o@fu%eﬁﬁfdﬁﬁﬁﬁ%@gn gH)E 484 RInRIREatH SGhpdual R refer to our
ester of formula (X ucﬁ as an ar;%l-nltrl?e or

PCT publitatioms 3Ot03yA008ET,i Wat 03v@, 577 6 khdWedl 0B/P00T6RvrId st forent & therein. In
lic¢c acid and de formati on as previqusly

s T B Tk, AR LT85 SO
substift®fol ok fhdtaflc tal‘yséchpl%c{s%g,’g hafll ik gﬁés@n&é{\t}:@)suﬁﬁﬁe b,
b vent, su as or a

e perfornmed I'n a polar’s
n@mamppleaof salvessivins oiff @ kompotitdofilioiiauka (I) into another compound of

(-

Formula (I), well known to those skilled in the art, include functional group interconversions such
as hydrolysis, hydrogenation, hydrogenolysis, oxidation or reduction, and/or further
functionalisation by standard reactions such as amide or metal-catalysed coupling, or nucleophilic

displacement reactions;
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strong base, such as sodi um hydri de or potassi um
tert-butoxide at a tenperature between 0 WO

wWQBSHBEB60 PCT/ GB2005/ 000562 -67 and 200C, PCT/GB2005/000562
optionally using mcrowave.pgating or netal catalysis,
such as palladiun(ll)acetate, palladiumon carbon,

1:
SPEBHL L AGL A EAUP BRI e BRI, i v '
a proﬁélﬁﬂgogro(lﬁ(P) isprefehlly €Valkyl, Gott&ampAREthINGH ERIPr i se an
i ndep endent aspect of the invention. 5 During the
Process éba Feunling r%&e@%%f anmtlo FEPHWith PohorHifenids tpcfom an amide are
well lg{o%qﬁtﬂllg} Fltnﬁ functional group within the
9 gro

Iecule ups may be renoved by any

@ usﬁlgmm%ppm@hate%eﬁlblﬁfg @&ctidassch Bed chBodingideicbBplaigieetidh performed
known to the skilled chem st as appropriate for the

with ERAGyiR|Ithepresense pf DMAP imgsuiteblesolventsrsh ik B¢ Msehdoroform or DMF

i ng chosen so as to effect renoval of the
aINX%E&$§ng%% d?oup wi th m ni nrum di sturbance of groups

(ii) regttiRMfeVIecH the Ch®otPliT@b@CIdlativaaRP®l dnl f2iNAGRI Sy ﬁﬁctlon with

rotecting groups are given below for the sake o

oxalyg@iﬂvré«ilﬁ iart @preisemce\ﬂﬁa@mtablqmé\fent slickrais fmeétisyl@rtw&llcrride The acid

ctorBp RS ALE R ! 35 TBR SRR s Bt E BB men

as tndﬁl@}larﬁﬁié&# phiitige, MASRAIOEA S Sud R RSBk or TRINIQHS temperature
for the renoval of protecting groups are given bel ow

beWWmhégéaad§0§$n1larly not 15 exhaustive. The use of

t f.d t Tl
e R RSP oL LS e e,
such & DMFor TIYE r‘wﬁkpaﬂbasé shéd Q%bﬁuﬁf %‘&{d}eb E goﬁgé?ﬁ'r? t%—%u&%de ata

the residue of an ester-formn
tempegatatd iptib¢ Tangal ¢@ h@0°Coopthaliyussg mierbwave ngitiag bametal catalys1s

LT A T T
Alten%%glsécdrﬂ}%dﬁqg oPF&ﬁh?@{V&%lldgggtUaﬁ G I?@a‘%feglﬁt@gﬁljler ina \%}él;cable

groups ropyl
solvelatl, ktwhws ITdr]?Feor RCM twithr osnixable phogphirsesublo Xy tiphbylphosphine, and

aZOdl?aéﬁ%?i, %? E y as ﬁ%ﬁﬁg&%}%@wﬁé@e pyé%%) %lg);ﬂ%ha?stol bCe ca}a(r:r%/e!doo)il)’é using a
precul¥of EU 180 >é£t%ﬁ8.hﬁ?a)5 (VH;;' Laehab gjff %5}?( tnmﬂ%or trifluoromethyl derivative,

pl1 val Oy Oxyrre ower ycar bonyl oxy
follovedddyt copvengjos té @ cgrboiyl[ﬁaicfd)a(ﬁ@ﬁhﬁlﬁe fathpKye biyleviously described;

1- et hoxycar bonyl oxyet h ar | ower al kyl groups
Proce(s%c)g ?}% %f y (%@B) ang @mw reagtgd)t/oge er 1npa suitable

I
solveﬂ?cr % F)) %}@?%g ;J_‘gllgg gﬁt?yadd'aé(é %L?ﬁ%%?%ﬁ{ﬂ% liyg.ﬂl drggtﬁs@lum\’\{sert-butomde
ata tdm@uttlydedn et raygesd toy200°C tdph()hﬂllya.[snfg rhﬁidréﬁax}eyﬁeah@g/\&f metal

groups. (e. imethylsilylethyl); and
cata1y€1§ sg@) aq p@é]ﬁgqurr&l%@@t@te( gal]@dlug} q)ly parb«m{ coppiF(IBa¢pjaty or
coppe%@ﬁgog%pgg&ts LLIO%.[({ é’lso?!gegcrpagt%dn fﬁégc%égrgiﬁ\ﬁalegtgf af formula

X) smﬁta’a lan apyl- nﬁﬁl@lcm tﬁﬂhbr}bﬂféﬂiyaﬂéfﬁ%ﬁva Mﬁﬂ@x}vé@b}‘ﬁ eon¥@rsion to a
npl es of hydroxy protecting groups include | ower
Carbowll@ear?}d angh Bpig8 fqrmagion gs prwlpuslvdwbeél kanoyl groups

Proce&?gﬂi s ar‘%) a ccn@’éﬁﬁd %k F@Iﬁ}ﬁ(faa {)PIS) V\X h agcro%ll'l&ungl of Bormula (XTI) can

be performed in a polar solvent, such as DMF or a non-polar solvent such as THF with a

strong base, such as sodium hydride or potassium ter¢-butoxide at a temperature between 0
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al kenyl oxycar bonyl groups (e.g. allyloxycarbonyl);

aryl | ower al koxycarbonyl groups (e.g.
wheezngizexycar bonyl , p- net hoxybenzyl oxycar bonyPCT/GB2005/000562

o- ni trobenzyl oxycar bonyl, Wgy2005/ 080360

PCT/ GB2005/ 000562 -68 p-nitrobenzyl oxycarbonyl); tri

r ' f S trihnethylsilyl,
ot 84S opp AL e BB it G L )
palladiomgi)aattiel pgiaditps of CarBon, RepFar(l)a@ias @ﬁ@op@eg)iddndear yl
| ower al kyl groups (e.g. triphenyl nethyl anpl es of

drfrtisn iamediafes ot frauas(ilh €V Dae/ Mo (1%) |apd)air 6XR e tghevrdso be

10, . substituted benzyl, e.g.
noveléa_%rcri% toﬁg)%/g éé}ﬁ %@gsenn | ?traggeé% 2 ;ﬁle él!%eng?ﬂ'- di met hoxybenzyl ,
dhdting the prepanakior brockss; it taybeadl sithgBatiiny usdRdrotecting group for a
furyl met hyl groups; |ower al koxycarbon

! I (e.g.
functiongl grewy Bathibihy molequisndirotgp tinangrvae/may é@reymOV(eé by any convenient

. Jaoaryl. | owe al.koxycar bonyl groups
et} b SREH6A R lisragBE ¥t ElD S Y SRR e ap ISRYRE for he
remo@alivf tiieofrenzih® %map iDQik¥ion, Budh ﬁlé&@&%ﬁ%éﬂ&éﬁ BORVth effect

trialkylsilyl (e.g. trimethylsilyl and 10
remoyalpfi thy mp%e{hgjgr@up Wi)h;mlallkgmi_d@ﬁéwéamcw.@grm lelseiviiend) the
Ino]_eﬁg?zylidene and substituted benzylidene groups.

‘hods appropriate for renoval of hydroxy and am no

[Bpetidic ek ABpE 0BPDHtdciifg bidaps helgive RN for tRCille of RS Bnience, in
netal - or enz n1ca||y-catak%§ed hydrol ysis, or

Whiclp Hgfv@{"ﬁigrgﬁ@q atfthe gepup tpwhichuicis applied preferably has 1-4 carbon atoms.
de ion

. ' I carbonyl, or with fluari for
i b SRERE M PRLES RO, o M s B8 Lot of
meth@d¥ foethg remBaliofi GHadsteing %ﬁub@ EDTERY el dvR tifbse are similarly not
benzyl oxynet hyl and substituted benzyl oxynet hyl);

exha%pix@xyh@gmf prefegfingraseups epdotetiydds afideprotection not specifically

friinethyl silylet thyl).. tri alkyl/arylsilyl
mentbhd BT St E] B RCBE obieioonnyi 31 1y Vo

Ut oherih M s e e
araliphatig algekiil ohefign gﬁterr;t%mygeﬁmou fthe daid blcohylpireiighol peferably

contagl’"nggf &Bﬁé@gﬁ%&%ﬁ%aﬁnpi&gﬁ{g%%é E%?cxljpg%gou&)% 'igc'lude straight or
branch ' ' 1
oo BRI gty SRR oSty 1 v
(e-g. %ﬂnfiweﬁinyl{ ﬁtﬂndxmtthyh Isubtédxyaneﬂ_yyli hw\gr aﬁ%hamb tanyltbﬁy Toye} alkyl
oxyme roups nNm ntroduced onto the

srounfy e e O P g R P g sty it oy emethy D
. - | pri b
ovoSERSORCLB LT LAPIDTEL O 1 o By SR,
l-eth@mgngpaylykﬁtlg}ﬂ); amy goWarialkzyLl glgoluptsgd gzlpa_ngtﬂmkj_?t%elﬁztﬁ{] euft®benzyl,

. intr ce react] m de w € .
bty ppgsdn P\x?f Ir*&éalﬁlﬁ > il 6% ALRY P 25 (e-gringthyjselyl and
] £ e . _
o RIS A BN B [ 5458
(2-6Cyadkenyh ek (e.&. ral lybahdoea/1dslylpr vl at i on or al kyl ati on

i t n opriate haljde and remved b oxi dation
M‘?tﬁo‘gaﬂ%gg“iﬁ’fﬁb%ﬁ’{ﬂ%ﬁf?fa&@ rerpoYeaPf GarbeR prefesing gramp dnclude
for exABYP1ORid-NMdeRAUGRH, icéﬁ%aéa%ﬂ §e'\c/12131d%i‘§sﬁ§m de with the

appropri ate al dehyde a re aci d.

Examples of hydroxy protecting groups include lower alkenyl groups (e.g. allyl); lower
alkanoyl groups (e.g. acetyl); lower alkoxycarbonyl groups (e.g. t-butoxycarbonyl); lower
alkenyloxycarbornyl groups (e.g. allyloxycarbonyl); aryl lower alkoxycarbonyl groups (e.g.

benzoyloxycarbonyl, p-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,
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The follow ng exanples are for illustration purposes

and are not intended to limt the scope of this
wa@ppsiogrssd on. Each exenplified conpound repr eskPCt/&€Ba005/000562

particul ar and WO 2005/ 080368 -PCT/ GB2005/ 000562 - 69

I ndependent aspect of the invention. In the foll ow ng

p-nitfBBnZyldRyehBEn DL AR ES al%{ya@'?ﬁlyk%[o?g% g@r. %?ﬁﬁ%ﬁgﬁg}ﬂf (1)

evapor atii ons were carri ~evapor on in
t-butyldimeshylsidylyebniyldiphenpylsitd)l aryd owee atkyt groube k.0 benAi ) @bups; and
residual, soljds such as drying agents by

tnaryﬁ ?qrrvi?‘?\@h?yifﬁfoupg(e(°$'it’51pll?{5‘¥1fn§tﬂil36}1$ were carried out 3t
_ rat ;
AT ST G ot
substitisterd bgeayl, « &.ip-nethoetiazydy eitrgbatepl £er2, 4 ldibehs:abeesy], kY

ily th [ attai nable; (iv)
triph by N B3 OmeT b UDPOREFUDS: 0¥ SSRIGAEOTO .5

oo EE iy 0SS
alkoxycarbomy! godup3 Q€ g dsendflOxyconin g-nid@bsxybeesId:gkarbonyl,

. techniques; proton magnetic resonance chemcal shift
o-nitrglpviokyeathon erraiiobanat e prbarsil isalkytalel (@i rpactylsily and
. Aol YRR : o) Jows ;. Si t: :
t but}gglu e%tlE}%l%lf}Jtl)f; a%?rlhgr%r%t(?@i f#@thﬂﬁ?e{nﬁ% lbg{lz’yh&%l:le %}}dr;%hgltat’eg benzylidene
groupguartet, quin, quintet; (v) internediates were not

nerally fully characterised and purity was assessed
%etﬁg& RIOPrIate foF remgvehet wgraprapd@mie) protecting groups include, for

i.gh-pe e | i guj hronat ogr .(HPLC .
ol o BRIBS AL AT bRty for v
such asw-hiticdbgrsyl6:gtabohyl, GreitlPAckedt ishd for dilpikdusdges (from

40g up to 400g), eluted using a biotage punp and

FEEPISt Pt dingaroupy dereamideptuag mcude@raikommeth Iyb(elg.

. viations )CM di chl oronet e;
benz eélllyeltgﬁgi/ Flﬁ%g | gcg l?%ngilﬁ(gpgt}lyl 4 cB(yme.thyl ?e. g. m&ﬂoxymethyl and
trimethiylstlgettanymadgt)] Gralk@ayy1alye (e. g.ﬁﬁ%Qlngf'ﬁib'ﬂi/}hdimethylsﬂy, t-

sul phoxi de; ~ DVF di net hyl for mani de; ™ E AC -
butyldiphenyifilybi fialkyl aidpidppinetiad ée. byt mayldoukthytsitidoxymethyl,
t-but;@ﬁ f}éh;@ng oixgl%[;ethyglA%-La{lkfx enyl (5-254-msthoxyphamih 2-drdialgwy)phenyl
. R ZABORY Or Iy ST PXyReyl (8834 snthexypheiy Pdr
(e.g. Bo-daxabdbkydeayiosakakfbenzyl (e.g. 4-methoxybenzyl); 2,4-di(alkoxy)benzyl
(e.g. 2,4-di(methoxy)benzyl); and alk-1-enyl (e.g. allyl, but-1-enyl and substituted vinyl e.g. 2-
phenylvinyl).

Arélkoxymethyl, groups may be introduced onto the amide group by reacting the latter
group with the appropriate aralkoxymethyl chloride, and removed by catalytic hydrogenation.
Alkoxymethyl, tri alkyl/arylsilyl and tri alkyl/silyloxymethyl groups may be introduced by
reacting the amide with the appropriate chloride and removing with acid; or in the case of the
silyl containing groups, fluoride ions. The alkoxyphenyl and alkoxybenzyl groups are
conveniently introduced by arylation or alkylation with an appropriate halide and removed by
oxidation with ceric ammonium nitrate. Finally alk-1-enyl groups may be introduced by
reacting the amide with the appropriate aldehyde and removed with acid.

The following examples are for illustration purposes and are not intended to limit the

scope of this application. Each exemplified compound represents a particular and
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HPLC hi gh pressure |iquid chromatography; HPMC
Hydr oxypr opyl net hyl cel | ul ose; WO 2005/ 080360
WEQDSABBEOS5/ 000562 -70 LCVS |iquid chronmat ogr BEIGB2005/000562
mass spectroscopy; NMWR nuglggar nmagnetic resonance
spect roscopy, RT room tenperature; THE

indep B4R T Bvsnton ot e e B d o

otherwgergm&pD NAMVE conput er package. 10 Exanpl e 1:
3- (1- Met hyl et hyl ) oxy- 5-{4-[ (4- met hyl pi perazin-1-yl)car
bo n§1) |epm@tms vsmre darged diitdyabtapy giabenatiominercao gnd wotk-ip

proceites % SHEE At AR SE) PEBSHEA. Sgﬁ@%ﬁualz 8 dryingi g gy
ar bgi‘iT)V b%)&laﬁ'&}@ \}lerg:%ax‘i’fébi bLRENRZOLA t&ﬁ% a ﬁlaFE;)m tﬂ'dmt 8 25°C

and 1-net hyl pi perazi ne In DVF (
and uwda acdmdsicrsarmapstt edshsykchns algo(l or ﬂﬂrogin) and t he
m xture .stirred at ent te ture for 1 hour.
wat &1 (}é@ldﬁesea)\)a@faaﬁ@aﬂ%mq R BPlncEsIsHAY tRRIgKimm
attaingbjay! acetate. The conbined organic extracts were
washed with brine, dried (MySO4), and evaporated to a
r esi(idyehevstinottures sf thh endratodycta i @d Ronmalal (Daaermdcbliﬁlﬁreﬂ%%nuclear
in ethyl acetate as el uant 20 to give th

(eeneabi ot BHSBeEHetongac X pitkyorticad giEppeiNERPIOtonBof 300 or 400

MZ[-IZ%EQ% 'rrha%sé gi?er%ﬁﬁl te%ﬁ‘?lquegglé §o§1 m%’uc %aséln ?8§c1£e%§1caléﬁ%%va Laes were

measﬂ.ﬂd)i onﬁhéB d¢len scild)and peak hditipBtities dreShéwn ad fdllows: §5ingtbt; d,
H) + 25 Ina simlar manner, Exanples

n/ z

doublet; taltilp\]/%flé" lauuﬁt?(l%r R hroad: 4. PR oBrngNEe:

PCT] i

A L et
thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red
(IR) or NMR analysis; and

vi) Biotage cartridges refer to pre-packed silica cartridges (from 40g up to 400g),
(vi) g g pre-p g g up g

eluted using a biotage pump and fraction collector system; Biotage UK Ltd, Hertford, Herts,
UK.

Abbreviations

DCM dichloromethane;

DEAD diethylazodicarboxylate;

DIAD diisopropylazodicarboxylate;

DMSO dimethyl sulphoxide;

DMF dimethylformamide;

EDAC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride;

HATU O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium
hexafluorophosphate;

HPLC high pressure liquid chromatography;

HPMC Hydroxypropylmethylcellulose;
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(br, 3H), 2.2-2.25 (br, 1H), 3.5-3.7 (br, 2H), HL3

4.4 (br, 1H, 4.8 (m 1H), 6.9 (s, 1H, 6.95 (s, 1H,
wQ2s5/88@6q d, 2H), 7.35 (d, 1H), 7.4 (s, 1H), PBCT/GB3®5/000562

(s, 1H), 7.6 (d, 1H, 7.7 (godlH, 12.63 (s, H N1<1O

1H)Ibos~497(|\/H—|)+ HNVWR S (d6-DMSO): 1.3 (d,

., 2.65-3.0
LI T 68 e (o Ty bbbl nfs) spenditip
NMRIH), 7.3 (m N o -,clddr fiagddtc, resbndncé.spbetfodtop3H) |
7.7(d,1H),795(s 0 o1H), 12.6 (s, 1H | c o s~
RT 481 (MrH)+ 'H NVR S (r@emﬁﬁ)smyrafu_@s (dH)6H)4 73.422 Em
N N 2H), 3.6-3.7 (br (m 2 4.8 (m
THE Ty e (s, 1H), tftr%‘gbd“liﬁﬁag’? 25 (d. 1H), Ne 7.3
TFA(s, 1H), 7.45-7.55 (nt’nﬂﬁbl)oacéﬁc&&d(s 1H), off 0 o
2.6 (s, 1H) I1d 0's) 456 (MrH)+ ' HNWR S (d6-DVEO):
CDCk 3 (d, 6H), 2.95 (s,deutepallerpform3 4-3.6 (br, 4H), 4.7
(t, 1H), 4.7-4.8 (rn, / HO 1H), 6.8 (s, 1H, 7.1 (d
2H), 7.25 (d, 1H), 7.3 HON e (s, 1H), 7.4-7.5 (m
All c8idpound fdmésdwerd dprivdPusing ACD NAVH cdrp@erSrackdb2. ( M-H) +
"HNVR S (d6-DMSO): 1.3 (d, 6H), 3.35 (m YO, (A HEN
2H), 3.5 (m 2H), 4.7 (t, 1H), 4.7-4.8 (m 1H), e 0
6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 2H), 7.3 (s,

HO--'--' | )1H), 7.35 (d, 1H), 7.9 (d, 2H), 8.4 (t,

Exaniple1: 3-(ILBI@h{Rthyl is‘- B i erhpilyRy1 a@ﬂ@n oxy}-N-
1.3 (d, 6H) 3.2 (m 4 (1n,

1.3-thiage]-2-ylbengamide; H685 (s, 1H), 7.1 (d. 2H), 725(d
2H), 7.5 (s,

\(OQANL,}

o)
To a suspension of 4-({3-[(1-methylethyl)oxy]-5-[( 1,3-thiazol-2-ylamino)carbonyl|phenyl}
oxy)benzoic acid (100 mg), HATU (122 mg) and 1-methylpiperazine (32 mg) in DMF (2 mL)
was added diisopropylethylamine (0.11 mL) and the mixture stirred at ambient temperature
for 1 hour. Water (30 mL) was added and the mixture extracted with ethyl acetate. The
combined organic extracts were washed with brine, dried (MgSO,), and evaporated to a
residue which was chromatographed on silica with 0-10% methanol in ethyl acetate as eluant
to give the desired compound (103 mg).
"H NMR & (dg-DMSO): 1.3 (d, 6H), 2.15 (s, 3H), 2.3 (s, 4H), 3.4-3.5 (br, 4H), 4.7-4.8 (m,
1H), 6.85 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 7.3 (s, 1H), 7.4 (d, 2H), 7.5 (s, 1H), 7.55 (d, 1H);
m/z 481 (M+H)"

In a similar manner, Examples 1a-1z were also prepared:



00 ~H21H), 7.55 (d, 1H), 7.85 (d, 2H), 8.45 (t, 1H),
HN 12.6 (s, 1H) 1g O SI-~ 469 (MH+ 'H NVR S
W@ aBsmBe) : 1.3 (d, 6H), 2.6 (d, (~ HhN 3H), BCBEBEL@S/000562
2H), 4.7-4.8 (m 1H), 6.85_ﬁ1s, 1 1H 7.1 (d, 1H), 7.25
(d, 2H 7.3 (s, 1H), 0 NIL' N 7.35 (d, 2H), 7.7-7.8
r ; (o, —2H); HO0e 88 o IH), 1277 (S,
E"amﬂg’b \SRB%‘EJ@/ 080360 PCT/|d3005/ ocd‘@g‘? -72 | h 496
1a g I\/H-l)Jlr 1H gll\/g Sd(dg- (12);5 (1\%%6)5_ IH&MHB(dzlesci)ll.Ss (df6m), 1.8-1.95
3.H)1§5 (i,55-2l—|j ( 3. 35 % 2i—|)5- 3, 8(?%f:3]1501%‘2,'2%15.5(%“%)“%'5'%%’2}1)’
1H ) 6.8 (5, 2ENJZAY (d, 2H),  7.4280q B, @Hm, IH0 6 1D, 695 G,
7.45 (s, 1H), (d, 1H) 7, (Oiﬂé%"bwz(@ zﬁ%ﬂsid 15HH) 4 (s, 15),
12. 6 (s, 0482 (I\/HH) "H NNR 37°(d,
6H), 1.3 Wﬂljo s -\ |2H), 1. 7-1758(5(5@7%4) H)o7- 58, 144, 12.63 (s,
6| 315, Yo I\ IIN2H, 3m(m 29, a7 (1,
b 725 (d, 1H), 7. L(b "GP EEE” | AR (e DY) Tt G 2.65-3.0
7.5% (d, 1H?/? yBN (s, 1H 1] c(ms9r5,14nz(mﬂ)zm) 1H4RINR 1H), 6.8
S (¢6-DVBO): T8 (d, 6H), 2.4 (M b b1 HEN: 61 72351, 73 (m,
(m |6 /,|4. , 1H), 4.7-4.8 (m i H@ﬁ%%
1H | ALl 2H), 7.25|(d, ), NN HED.J49HS m2H) 77, 1895 G,
7.5/(s, 1M, 7.55 (d, 1), 12 E30skdmlk 0 s\ 509
(MeH)+ " H NVR S (d6-DVEO-—1 -3 (ld
1c  (br, 2H), 1.65-1. By, @MMJr@*(‘]”‘H(I\g\ﬂ{@% DM§O)7é3(d 6H), 3.25 (m,
Q-4 H Y"Qﬁg N 2H), 3.6-3.7 (br, 2H), 4.0 (m, 2H), 4.7-4.8 (m,
! 1H), 6.85 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H),
HN
OJ\/}Y@( 7.3 (s, 1H), 7.45-7.55 (m, 4H), 8.05 (s, 1H),
0 12.6 (s, 1H)
1d o s 456 (M+H)" | "H NMR & (d-DMSO): 1.3 (d, 6H), 2.95 (s,
0D
\r° N 3H), 3.4-3.6 (br, 4H), 4.7 (t, 1H), 4.7-4.8 (m,
| f 1H), 6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 7.3
HO,\/&Y@ (s, TH), 7.4-7.5 (m, 3H), 7.5 (4, 1H), 12.6 (s,
[e] ]_H)
le o 442 (M+H)" | "H NMR § (d¢-DMSO): 1.3 (d, 6H), 3.35 (m,
\(" HJ*N 2H), 3.5 (m, 2H), 4.7 (t, 1H), 4.7-4.8 (m, 1H),
I 6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 2H), 7.3 (s,
HO/\/}’:}\"/@/ 1H), 7.35 (d, 1H), 7.9 (d, 2H), 8.4 (t, 1H),
o 12.6 (s, 1H)
1f 510 M-+H)" | 'H NMR 8 (ds-DMSO): 1.3 (d, 6H), 3.2 (m,
oA 4H), 3.4 (m, 4H), 4.75 (m, 1H), 6.25 (s, 1H),
hi N 6.85 (s, 1H), 7.1 (d, 2H), 7.25 (d, 2H), 7.5 (s,
o L 1H), 7.55 (4, 1H), 7.85 (d, 2H), 8.45 (t, 1H),
NS
A A 12.6 (s, 1H)
1g 0 469 (M+H)" | "H NMR & (d¢-DMSO): 1.3 (d, 6H), 2.6 (d,
Yodﬁ S 3H), 3.85 (d, 2H), 4.7-4.8 (m, 1H), 6.85 (s,
I 1H), 7.1 (d, 1H), 7.25 (d, 2H), 7.3 (s, 1H),
LA 7.35 (d, 2H), 7.7-7.8 (br, 1H), 7.95 (d, 2E),
" 8.65 (t, 1H), 12.7 (s, 1H)




(br, 1H), 2.8 (s, 3H), 3.3 (br, 4H), 4.7-4.8 (m 1" |
1H), 6.7 (s, 1H), 7.0 (d, 1H), 7.05 (d, 2H), 7.3 N,
W@ 2005080860 7.4 (m 3H), 7.5 (s, 1H), 12.6 (s, 1PT/GB1005/000562
506 (MrH) + 'H NMR S (d6-DVEGp:.. 1.3 (d, 6H), 2.0 (dt,
'Yo\ H- N2H, 3.3 (t, 2H, 4.1 (t, 2H, 4.8 (m
IH-76. 9 (s, 1H, 6.95 R96 M_'H T R 22
30001 7 7.8 (d 21, 7. 55 S %ngﬁ(éé&%wf@ 12, 280, 1.3
o 1H), 7.95 (d 2'5'),3 E>5 (t 1H) (d, §8), 55356 (d,12H), 1.5+ 1 (m, 1H),
I535 |(_| Il:i)l) 8 3 2H)- Dg/sg)(bl 314 ,2H§|3|)357Et12}§558(§,2H§>475(m,
0 r . r
3.3 (s H) .8 (m 1H), 6. 7“(})5 3fLSH518 5@ 2“&17258“1&)
N | 7. 05 (d, |2H), 7. 3| (85 (s11H),7.57d,38),0d (d, 2H), 8.45 (t,
1H), 7.4 (d, 2H), 7.5 (s, 1H 1H) 1n$# o
s-_4D6 (MeH) + 1H NVR S { d6- DVEQ) Ll T
1li (s, | NNHG6H, 4.7-4. 8 ¢33 MH)", | 51 BMRS (d:IMS0) 771, 31(d (), 1.35 (br,
2H),| 0 7.25 (d, 1H), 3 (d, 1H)omy/1.41 8 2H MesAbu ERELC
i 12,7 (s, m) "1‘905/ 080360 PCI/ GB2005] Hg % Dt ¢
412 | MeH) + oHls 31 0 1\ N| KD %47(méﬂ) th 1f§4|7p4%(ma1H),
s-\ 456 |\/H—|)+ y \ NNfJH \ O |68, 1H),7.1(d,2H), 7.25(d, 1H), 7.3 (s,
N 1H), 7.4 (d, 1H), 7.5 (s, 1H), 7.55 (d, 1H),
° 12.6 (s, 1H)
1j o 511 (MHH)" | 'H NMR § (d-DMSO): 1.3 (d, 6H), 2.4 (m,
. N° NJQ 6H), 3.5 (m, 6H), 4.4 (t, 1H), 4.7-4.8 (m, 1H),
1 I 6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 7.3 (s,
'Q, w/@f 1H), 7.4 (d, 2H), 7.5 (s, 1H), 7.55 (d, 1H),
° 12.6 (s, 1H)
1k o s |309(M+H)" | 'HNMR § (ds-DMSO): 1.3 (d, 6H), 1.5-1.6
o p§
Y NN (br, 2H), 1.65-1.8 (br, 2H), 2.05 (s, 3H), 2.75
| ) (br, 1H), 2.8 (s, 3H), 3.3 (br, 4H), 4.7-4.8 (m,
C(NY@ 1H), 6.7 (s, 1H), 7.0 (d, 1H), 7.05 (d, 2H), 7.3
- ° (s, 1H), 7.4 (m, 3H), 7.5 (s, 1H), 12.6 (s, 1H)
11 506 (M+H)" | 'H NMR 8 (dg-DMSO): 1.3 (d, 6H), 2.0 (dt,
v i NL’N\B 2H), 3.3 (t, 2H), 4.1 (t, 2H), 4.8 (m, 1H), 6.9
\Q)L” (s, 1H), 6.95 (s, 1H), 7.2 (d, 2H), 7.25 (s, 1H),
S Y© ° 7.3 (d, 2H), 7.55 (s, 1H), 7.6 (d, 1H) 7.7 (s,
o 1H), 7.95 (d, 2H), 8.55 (t, 1H), 12.6 (s, 1H)
1m 535 (MHH)" | '"H NMR & (de-DMSO): 1.3 (d, 6H), 1.65 (s,
< S 4H), 1.8 (br, 2H), 2.2 (b, 1H), 3.0 (br, 1H),
o " 3.3 (s, OH), 4.7-4.8 (m, 1H), 6.7 (s, 1), 6.9
U Y@ (s, 1H), 7.05 (d, 2H), 7.3 (s, 1H), 7.35 (d, 1H),
0 7.4 (d, 2H), 7.5 (s, 1H), 12.6 (s, 1H)
1n* 0 /SC\> 426 (M+H)" | "H NMR & (d-DMSO): 1.3 (d, 6H), 2.95 (s,
gl NN 6H), 4.7-4.8 (m, 1H), 6.8 (s, 1ED), 7.1 (d, 2H),
! 7.25 (d, 1H), 7.3 (d, 1H), 7.4-7.55 (m, 4H),
/l,m,@( 12.7 (s, 1H)
(o]




0 1g$ 0 ~~ 452 (MrH + 1H NMR 6 (d6-DVBO): 0.7-1.15 (m
5H), 1.2 01 HN(d, 6H, 3.0 (t, 2H), 4.8 (m 1H),
W®200508036dlH), \ 0 7.0 (d, 2H), 7.15 (d, 2H), FCBEBE®3/000562
1H), 7.4 (d, N1 1H) 7.8 (d.72H), 8.4 (t, 1H) 12.7
(s, 1H) 0Ir$o~502(|\/H—|)+H10|\ N\N H\ O
s# 0 O [0 ls:bﬁU/ (W THNYR 8 6= B0 1—3—d—6H)
1% 1 8-0.9 0 \r)g\ N( do B 1212, 2 (1. 2K,
3.3-34(?6 4l8 (m 1H|, 6.8 (s, 1H), 7.1
(d, 25( O}LNthl 2H)|, 7.5 (s, 1H), 7.5
(d, 1H)H d, 8.45 v (f, 1H), 12.6 (s, 1H
it, 454" +1HNI\/R6(d6-DI\/ISO): 1.3 (d, 6H),
3.7-[4.5 © ~ (br, 5H), 4.[7-4.8 (m| 1H), 5.7 (d, 1H),
6.%\3, N 705 e aH) 7 25— LH) -3
1p* (g, HO}/N 5D ;; 7 B0 755 (d 1H) 7. 65
(d, 12 N1E) [lu$ o s 466 (MrH)+ 1H NMVR 6
(d5-DI\/BO) 1d, 6H), |3.5 (br, | ' YO HEN 4H), 3.6
(br,| 4H) 51. 8 (m 1H), 6.8 (4, 1H), \ 0 7.1 (d,
oH) | 7.°25°(f, AAH), 7.3 (d, 1H), 1.4-7.55 M | ii (m
4H),| 12.6 (s, 1H) 0 WD{2005/ 080360 PCT/ GB2005/ 000562
1q° -74 Jo s 509 (M+H) + %N/R M- DMBEMR 8l(d:3DN180): 67 .15 (m, 5H), 1.2
é:g Eg YH/N@%“ w443.6 (br, 18t 30 b A8 d@ 1 6 1m,
! 7.0 (d, 2H), 7.15 (d, 2H), 7.35 (s, 1H), 7.4 (d,
AN 1H) 7.8 (d, 2H), 8.4 (t, 1H), 12.7 (s, LH)
o
1 o s 502 (M+H)"
YO u)%/NB
Q
H
\‘-S-/\/NYQ/
(o] IS}
1s’ o 507 (M+H)" | 'H NMR & (ds-DMSO): 1.3 (d, 6H), 1.8-1.9
N° uJ;N\\ (dt, 2H), 2.1-2.2 (t, 2H), 3.3-3.4 (m, 6H), 4.7-
7 4.8 (m, 1H), 6.8 (s, 1H), 7.1 (d, 2H), 7.25 (m,
&NNY@ 2H), 7.5 (s, 1H), 7.5 (d, 1H) 7.85 (d, 2H), 8.45
0 (t, 1H), 12.6 (s, 1H)
1t 454 (M+H)" | '"H NMR § (de-DMSO): 1.3 (d, 6H), 3.7-4.5
o A (br, SH), 4.7-4.8 (m, 1H), 5.7 (d, 1H), 6.8 (s,
hi 7@*” 1H), 7.05 (d, 2H), 7.25 (d, 1H), 7.3 (d, 1H),
. O ° 7.5 (s, 1H), 7.55 (d, 1H) 7.65 (d, 2H), 12.7 (s,
T 1H)
1uf . 0 j;\B 466 (M+H)" | "H NMR & (d,-DMSO): 1.3 (d, 6H), 3.5 (br,
Y NN 4H), 3.6 (br, 4H), 4.7-4.8 (m, 1H), 6.8 (s, 1H),
PN ! 7.1 (d, 2H), 7.25 (d, 1H), 7.3 (d, 1H), 7.4-7.55
l\,N\n/©/ (m, 4H), 12.6 (s, 1H)
o]




ON \

7.4-7.55 (m 4H),
WORRSH80366 - DVSO) :
1.7-1.8 (m 2H),

3H) ,

7.1 (d, 2H), 7.25 (d,
12.7 (s, 1H
1.3 (d, 6H),
1.9-2.0 (m 742H) ,
2.7-2.8 (d, 2H), .75

0 1H),
1.

3.

1

1
5-1.

2.

7.3 (d, 1H), /

495 (MrH) + 1H

O (m 2P)T/GB2005/000562
YO Q ~ | (s,

H),
w$
6
1
1H, 4.7- 0 4.8

1v

(m
7.25
2H) ,
HN
6H) ,
1H),

6_
tH, 6.7 gs JOI‘I TT1QH
(s, 1 leH)\Sf—b
8.2 (d, 1 1”2 7 (s,

cu * 0 438 (MtH) +
2.36 7o Hamt 2H), 4.
6. 78

20- 4
m 1H), 7.00 (m 3H),
2H) .

(%}.['!PJFJ'
1H)

1H

0
(br
i

H MR@(&@W%N L) (d‘gl), 20 (s,
1} $Hp 3¢3. 6ATSBED M H}.- 8-(m, YD), 6.8 (s,
/RH§7(1@§:14§) 25 ¢l; ﬁg Afq, 15),

LRI Vi ¢ o7

495 (MrH) + 'H NMVR 6

1w

7.63 (d, 2H) O 1z 0O's
DVBO) : 1.3 (d, 6H) HOBMHdH)”
2.5 (d, 2H) 16 (m 6H),
s, 1H) 0/ 2H),
0 (s, 1H),
in placg
@ as eluant. # =1
acid for Exanple 1 v
ri‘bed bel ow. WO 2003/ 080360 :

2
1

YH NEIR ) DM0YL B3 (dd6H), 1.5-1.6

(n},AZEIY g S (&i’”iﬂ),?l'%z (. 210, 2.1
(s7315>52 Tas @mp, $E@A‘E:(br 1H), 4.7-
‘4Qf(m,H@lTld7(s 1, hy)k 4, 1H), 7.1 (4,

SLETSIES SR 9,5, vy

PCT 2ER20 Q6 IO OSBHR, 1H) 75

1x*

(B-1 (1= |ve1 hytet ny XY im,

azol - R@ﬂq’),le rpony ef

\\O/

¢ JJYQ

1yl oxy) benzoic acid

1y*

438 (M+H)"

(o} S
o I
YO

'H NMR & (CDCLy): 1.35 (d, 6H), 2.36 (m,
2H), 4.20-4.38 (m, 4H), 4.58 (m, 1H), 6.78
(m, 1H), 7.00 (m, 3H), 7.17 (m, 1H), 7.27 (m,
2H), 7.63 (d, 2H)

1z

495 (M+H)"

-0 0

"H NMR § (ds-DMSO): 1.3 (d, 6H), 1.8 (d,
2H), 2.15 (d, 3H), 2.5 (d, 2H), 3.2-3.6 (m,
6H), 4.7-4.8 (m, 1H), 6.8 (s, 1H), 7.05 (d,
2H), 7.2 (d, 1H), 7.3 (s, 1H), 7.4 (d, 2H), 7.5
(s, 1H), 7.55 (d, 1H)

*EDAC used as coupling reagent in place of HATU.

*Ethyl acetate was used as eluant.

H=

reference example

The required acid for Example 1 was prepared as described below:
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OHO --a O A solution of ethyl _ _

4- ({3-[(1-nethyl ethyl)oxy]-5-[(1, 3-thiazol -2-yl am no)c
waebshgispphenyl }  oxy) benzoate (2.5 g) in THE RQODGBROF/000562

was added to a solution of J73hium hydroxide 5

nonohydrate (1.3 g) in water (50 nL). The m xture was

4-( {31 -Methl1athy3esR 18311 ( 1%6%%?& #izﬁmfngﬁcaflb%n?f_f f%nﬁ l}%ﬁg%b%ﬂ]z%ifg acid
THE renoved 1 n vacuo. ueou _
with 1M hydrochloric aci d (30 arL)s—\t he solid
precipitate filtered of N ﬁ water and dried
in vacuo to give the debirg coﬁ”pound (2.22 g). 1H
NVR 8 (d6-DMSO: 1.3 (d, 6H) 4.7-4.8 (in, 1H, 6.9
(t, 1H), 7.1 (d, 2H), 7. 1, 1H), 10 7.35 (s, 1H),
7.5 (s, 1H), 7.55 (dHo 7.95 (d, 2H), 12.75 (s,
1H); nmz 399 (M-H) + Et @yl
4- ({3-f(1-net hyl et hyl )oxy]-5-1(1
A solgqu%ezbyl A4 [éhamﬁml)sdahbk)awsm1SBMe;s-thlaam-yb@ﬁﬂ@)amonﬂ;ﬁlenyl}

oLt @ Dt TELE (AT LbRg iRy et ofion iy
aci
monofx?dﬁ@;{’l @ggg%ggz)rater‘bo :tﬁ;ltgg%%ﬁﬁg%é’ Lt{ﬁ?&pe%/t Iﬁﬁ)r ﬁ%nlze;at%re for 16

hours ranl the FF fmme;\t'dcymamtuw aTkelagiRounlagerihar aC&llﬁ@’(Eﬁfltﬁ 1Rghydrochloric
enper at ur e

d nbi ent
acid (gﬁ B‘RS'\/{I}% Po%me)émltaéﬁ filﬁesréc;] gffe‘?’tﬁ@l%d Z“I’ 1§g‘§{§ter taslae viene to give
the degdiréd @glﬁpdt@,a @ bbtgred through di at onaceous earth,

washed wth 2 x 50 nl), the DCM renoved in vacuo
HNMRos(dgms%maqa GHL), 4[¥a4 Bi(td, © ?ds et vERy. pgdmﬁg 7.25 &d 1H),
oric acid

1 ni) and _1M hydroch
7.35 (%Hg)e%ﬁ;ﬂé» %ge a%e(d} L5 r7-9elel, 3Hpd2ar5e(E, Hdihsm/ecmn(mm)
aqueous sodi um hydrogen carbonate solution and brine,
dried (MgSO4), and evaporated to a resi due which was

Ethy] éH({ it mgihaletiad)oxo5<(1, Bglaia¥é 110y RO HEYbn AHREAY Boxiy) benzoate
i sohexane as eluant to give the deS|red conmpound (2.6

g). 1HNWR 8 (CDC13): 1.3 (d s\L. 35 (t, 3H), 2 35
(q. 2H), 4546(m1 J& . 6.95 (s, 1H),
7.0 (d, 2H), 7.15 (s 1H), 7.3 (d, 1H),
8.05 (d, 2H): niz 4 (M+H) +025 V\D 2005/ 080360
PCT/ GB2005/ 000562 - 7B 3§ M@rox T~5-[ (1- met hyl et hyl
oxy]-N-1, 3-thi azol - 2- am de

(¢}

A solution of 3-hydroxy-5-[(1-methylethyl)oxy] -N-1,3-thiazol-2-ylbenzamide (3.06g), 4-
ethoxycarbonylphenylboronic acid (3.0g), copper (ID) acetate (3.0g), triethylamine (7.6 mL)
and freshly activated 4A molecular sieves ( 12g) in DCM (170 mL) was stirred at ambient
temperature and under ambient atmosphere for 2 days. The reaction mixture was filtered
through diatomaceous earth, washed with DCM (2 x 50 mL), the DCM removed in vacuo and
the residual oil partitioned between ethyl acetate (150 mL) and 1M hydrochloric acid (100
mL). The ethyl acetate layer was separated, washed with aqueous sodium hydrogen carbonate
solution and brine, dried (MgSO,), and evaporated to a residue which was chromato graphed
on silica with 20% ethyl acetate in isohexane as eluant to give the desired compound (2.64 g).
'HNMR § (CDCly): 1.3 (d, 6H), 1.35 (t, 3H), 4.35 (q, 2H), 4.5-4.6 (m, 1H), 6.8 (s, 1H), 6.95
(s, 1H), 7.0 (d, 2H), 7.15 (s, 1H), 7.2 (s, 1H), 7.3 (d, 1H), 8.05 (d, 2H); m/z 427 M+H)"
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25

o0s-\\ OHN O
3-[(1- Met hyl et hyl ) oxy] - 5-[ (phenyl net hyl ) oxy] - N-1, 3-thi
W@ 2@/03¢0 benzam de (11.2 g) was dissol ved i nPCT/GB2005/000562
trifluoroacetic acid (60 m.pygand treated with
thi oani sole (17.8 nL) The m xture 5 was left to stir

Ud
reS|dues wer e treated mnth i sghe e (100 m.) and the
solid filtered off, bhefarebdi ngwashed with further
i sohexane (2 x 20 rrL). Th il was di ssol ved in
ethyl acetate (200 nL) an&Wwashed w th aqueous
saturated sodi um hydrogen &dr bonat e sol ution (100

10 S A O 8 kBl S 428l 2% v
dissoR¥@ RO dbRACHtTR ARV hD) Add PEHePwhB thianibdle (1 7@ saL). The mixture
washed with i sohexane (200 nli) and dried in vacuo

was leff {pestip hearmlegmtﬁerdpftr@ﬁy@ derall 8(1fmux8bgf)>re theitrifiRreacetic amd was

remm%e%g'ﬁ [t?%/csuco)) "{hﬁlreétgiu (ege ia’_sd W?tl} (15?5116 1 e (}_Qﬂ m% (agnﬁ tltegu!)ohd filtered
off, béfb'}e betagwashsd Wlth')furﬂigr #6nhdxene & 20 'i‘ﬂE) ?ﬁ@ sd1MRAstdissbTved in ethyl
15 3-((1-Met hyl ethyl oxy]-5-[(phe

acetate rpbkgfr}dwshe@mh mpuszsaytub@dzadmumehydmogn\darbomteHomuon

| ut
(100 2. Rt S 1l s SH9R TRED DR P 198 bk nd e
(MgSag) Uefé@%v@orétfbn%c&& QDa st a s%ﬁ@ Iv@ﬁlcﬂ @a@@a%ﬁ vﬁhﬁ%ﬁfexane (200
added oxalyl chloride (12.2 ni)
ml) agtlidriefl frgvackoto givs the desiwad Campoumbl(%kﬁ Lar m t o arrbl ent

N Bl S O Ty éhéﬁée%gﬁ?@s?bti@ ; Zoa?‘s?aew 14, 1HD,

7.25@} }'7%4(831}%“9373‘%91’1‘1)" 39%1 i 8%‘9 anlal)

he Crude mat’éri al” was di ssol’ve
sI owy added to a stirred suspenS| on of
and d| [ sopr o | et hyl ami ne
Ik Crred

h @ a ‘:..n L

at arrbl ent terrperature for 7OOhog , before t he
organics were renoved id vacllo. JJke residues were
di ssol ved in ethyl ac&(at ON'mMY and washed 25 with
1M aqueous hydrochloric ac (300 nmL). The aqueous

| ayer was extracted with farther ethyl acetate (300
m.), and the conbi ned organi cs washed with brine (75
m.), and dried WO 2005/ 080360 PCT/ GB2005/ 000562 -77

(I\/gSO4) bef ore evapor at in vacuo to give the
red corrpo und (28 whi ch was used wi thout

Toa ﬁol}’rttoﬁé\f p[(ﬂrmﬁthyéﬂthsdhoxy]ﬁ Menglpetby s tenzeiczrid @0 g) in DCM

(400 rﬁ%? ’cgébeg Po 6] %33;91 4\§/%7 %c?de(i%éﬂﬁrmh}ogge? gl&(% %Wi\lé &4 mL), with

stirringMFd rhixtd@ fvas Mtblved to warm to ambient temperature and stirred for a further 16

hours, following which the organics were removed in vacuo, and the residues azeotroped with
toluene (100 mL). The crude material was dissolved in DCM (200 mL) and slowly added to a
stirred suspension of 2-aminothiazole (10.5 g) and diisopropylethylamine (24.3 mL), in DCM
(200 mL). The mixture was stirred at ambient temperature for 70 hours, before the organics
were removed in vacuo. The residues were dissolved in ethyl acetate (300 mL) and washed
with 1M aqueous hydrochloric acid (300 mL). The aqueous layer was extracted with further
ethyl acetate (300 mL), and the combined organics washed with brine (75 mL), and dried
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5 The 1H NWR spectrum al so contai ned signals

consistent with a small anount of ethyl acetate.
w2080kt h | ~yl ) oxy] -5-[ (t hen | ~yl) oxy] benzoi BCHCB008000562

-TOI %OH i 6 To a solutiep_.of nethyl

3-[ (I -met hyl et hyl ) oxy] - 5-[ (phenyl net hyl ) oxy] benzoat e

eSGA oS Rofpich il BB o Gt PERDRR R gy Vi used

withouti futther@uvidisattoaf | uxed for 45 minutes, follow ng whi ch
t he org@glcs were renoved i n vacuo. The aqueous

"H NMR5dd§-D4S Qb 1AM dwbH) 4{iracHs5ils (&AM, p2Ny(m. AHa, 721 (m, 2H),

act e t +T. nics were
7.33-747 @‘%ﬁ(}é‘éﬂsuf@%m %&?éﬁ%@d%ﬁ@é dried (MySO%)
The 'RNMR GpESQIRE 51@6 eshthided SigHAs tOn Aty wiltea S@8I hR@unt of ethyl acetate.
conpound (33.5 g), which was used without further 1
purlflcatlon "HNWR 8 (d6-DVSO): 1.26 (d, 6H),
, Ny 2 . 6..80 (app t, 1H),
2 et i Mg agig 1), 7. 40
(t 2H) 7.46 (d 2H) 12. 95 (sq 1H Methyl 3-[(1
-met hyl et hyfl oxyl -5-]( e%ﬁ;ﬁ(&yl ) oxyl benzoate O
-TO-(~~ 0~ 6 20 6 To [ ution of methyl :
3- hydr oxy-5-[ (1- net hyl et hyl ) bxy] benzoate (25 g) in DW
(250 nL) was added anhydr pot assi um car bonate (297
nrol), and benzyl brom de 43 mmol ). The m xture was

stirred at 60C for 5 hour hen cool ed to room
tenperature. The solvent was renoved in vacuo and the

o B A DRSS LB OB o7 1

mixtuveesfel Hibmethaadl Q00 nidshachdded WM sodie hyd@ikete, sohitiond]150 mL). The
dried (MgSO4) and concentrated .in_vacuQ to give the
MiXtUEERRS T8 wef&rﬁabﬁ%am(l@t?s d9llewwing vhighs thg SEgRNjGS Wes G Ferpoyadia pacuo.

The a@%ﬁbh%ﬁ??&d&&@ﬁ MN?%& li)@’ (Bg@%aceé ,(Z%g}ll)%’gd g@@ct?(f\?vﬁﬁ ethyl

acetatd. Hhe ofgddfcs(vag@p combilidll, washtd Vxﬁ‘éhl\.'ﬁatéMnd]HIﬂneh all‘lad.ﬁ\lg%@ and
(t 7.46 2 Met 3
conce@qrq;;@my@gqtq@y%meéqqye@mbé.ﬁ@dag% 2, Whlch)\/NaS used without further

purification.
"H NMR 8§ (ds-DMSO): 1.26 (d, 6H), 4.59-4.69 (m, 1H), 5.15 (s, 2H), 6.80 (app t, 1H), 7.04
(m, 1H), 7.12 (m, 1H), 7.33 (app t, 1H), 7.40 (t, 2H), 7.46 (d, 2H), 12.95 (s, 1H)

Methvl 3-[(1-methylethyDoxy]-5-[(phenylmethy)oxvylbenzoate
0
T
5

To a solution of methyl 3-hydroxy-5-[(1-methylethyl)oxy]benzoate (25 g) in DMF (250 mL)

was added anhydrous potassium carbonate (297 mmol), and benzyl bromide (143 mmol). The
mixture was stirred at 60°C for 5 hours, then cooled to room temperature. The solvent was

removed in vacuo and the residue partitioned between ethyl acetate and water. The organics
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OH To a stirred solution of nmethyl 3,5

- di hydr oxybenzoate (0.1 nol) in DMF (180 nlL) was added
wW@omdesmse pot assi um carbonate (0.2 nol) and  PCT/GB2005/000562

2-iodopropane (0.1 nol), amgihe resulting 10 m xture

stirred at anbient tenperature for 16 hours. The

1 | ' : into 1. 0 .
were ALY S DONEER 0 O OIP0 ke
vacuo®o @hienbeldaidd comaphad (3 gy whichalrhyuset twithoat irthet pinefoation.

) and brine; the solution was dried éwgscn), filtered
HNMR® @eaPPQ):del6 (4, 0H: P34 6, Y &-01he. 70r(ud éHpr DU 6t 2HY, @84 (¢,

e, 7 G o ey e deflial g &R gdBiEash T leke 20

i nsoluble material (starting 15 phenol) was renoved by
filtration, and the filtrate evaporated in vacuo. The
Methyl @shydraxyes-Hil tmethglethyhoxytaenagataphed (2 x 90 g Bi ot age
silica cartridges), eluting with hexane contai ni ng
ethyl acetate (10%ingreasinglto 15%v/v). The title
conpound was obtained a$ a 11 Q25% yield), which
was identical by tlc to a |l e prepared by a simlar
procedure. "H NVR b (d6-DVBQy: 1.2 (d, 6H), 3.8 (s,

Toa S%H)}ed sélu‘ggn ?ﬁmg@%ﬁ ?igglﬂgf%{%(yb%q;gg((aqbﬁagq)znz)ﬁ% (gé% mL% c\)avas added

powdft?@é@%sﬁfrg 'goﬁﬁ:o%,lt?/ F@;?n mnoll %g%%ﬁéﬁo%ane (0.1 mol), and the resulting

mixtupstined s} adYbieRt teripbyre fdiyio)Hoerz aedeactios mixfirétwis péhiddd into
NNO,,iNC 25 0 To a suspension of )
water §1Q0Q Bl lang.the Buxtune eriiapipd stithpiheixyhe sxtracts wererfosbinedand

e IEPH ARSBAAIBFIRY 5 o) i e
and e20RMddtN 366 RCTHi ¥R 00 PRIGS as & QaIELIYEH(ﬂ\Q offl{) 2)6@8. This was

added di i sogr@gﬂ?yl ethylainine (0.11 nL) and the mxture
treated withtelgeng (49wl eamd allowggta dandraverpight. Thednsolwide aratqrigd (starting

' racted with.ethyl .. .
phencBBR0R4r e S BANoh 1g heR SUBLBFLEN ek BB it wa
chromaesgeaphied (g 9vigtBiotagt Bitica ehrirkided)V G wittelekafY apakidtitethyl

to a residue which was chromatographed on silica with
acetate { Hyp ingeeasingdo 48%el/ wakhe tile eamppyrd wasObtaisied @glan oil (25% yield),

. ) H,NVR 8 6-DMBO) : 1, d, 6H),
Whlchgv?%gfi%gf,%a@}%;t,ﬂ? a4sa%h|pr1], rﬁ]i)_ﬁreci gy a}shmé%(%oc%q;’e 6. gbs (d,
'H NMR)S (dﬁ-DMSmdndl A {;@FDéHX,éﬁ% (ss3HH)s ~74.é§11e{fgél}ﬂ9t%.,55%n§ 1£1))7.85 (m,

1H), 8.05 s s
1H),7.9|_2 (m, 1H),9_(8 (s 15 (t, 1H)

Example 2: 3-Chloro-4-{3-(1-methylethyDoxy-5-[(1,3-thiazol-2-ylamino)carbonyl]

O s A
e
H
0
H
\O/\/NYQ:CI

0]

phenoxyl-V-(2-methoxyethyl)benzamide

To a suspension of 3-chloro-4-({3-[(1-methylethyl)oxy]-5-[(1,3-thiazol-2-ylamino)carbonyl]
phenyl} oxy)benzoic acid (107 mg), HATU (122 mg) and 2-methoxyethylamine (38 mg) in
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(MrH) +. 10 Ina simlar manner, Exanple 2a was al so
prepared: Exanple Structure fn/z NVR 2a o0 s 460
W@ kobsipso3stH NVR 5 (d6-DVSO): 1.3 (d, 6H), 2.95 P&T/GBR)05/000562
O N-NN4.7-4.8 (m 1H, 678-(s, 1H), 7.2 (m 2H,
7.25 (d, 0 1H), 7.4 (dd, 1H), 7.5 (s, 1H) 7.55 (d,
DMF](Qi)mL)KN&Faddécl\'dﬁébbr le;%)lﬂmm@&%@l G5) ah par e mlg—tjg.g stirred af ambient

required acid f S pr SCF
tempgyatugintor 1dhogh| Wratﬁr B0 H3B) vad addetdhyld ehdwrliytoreydxtacied vith ethyl

S LR R O A

and e\;’ap";)?rétg% §b‘ ef‘f(’g:gl‘;dg% %&?ﬁ?p”ﬁﬁ%%ﬁaﬁ ﬁ%gﬁ%@o 5?51 % h eﬂ)y‘? a%etafﬁés eluant

to give3lae ddsjredasmpoitdd8s mgh sol ut i onlof lit thﬁgn mhigL?)e(l \?v:s

NS DS OIE3 Pt PP 610,267 i, lal-ﬁgmézﬁéd ),
[ a ifie

72 IR TR S0, 70 A5 Ly Sl VR G 11

(M+H)F.eci pitate filtered off, washed with water and dried

in vacua to give the desired acid (880 ng). WO
2005/ 080360 PCT/ GB2005/ 000562 -80 1H NWVR 8 (d6-DVBO) :

Inasrnq?a:%?‘%ﬂa;a Zﬁ)fl‘i‘g#%&t@’l—?ﬁf , 97(t55 (1?) ’ 1Z|5 ,157-(8’ (d,

Exanipt) , BS@bctude 1H), 12. R4S, IH] NWgRhYI
xa 3-chlloro- 21&1(?'2 [(a- m:thvfethvl\ xyl-5-[(1,3-thiazol - 2-

22 y| am no) car gonyl pheyy| 360 (SBXY | BENMBa(d:-DMSS): 1.0 (d, 61, ND5 (s, 6H),
he NN 4.7-4.8 (m, 1H), 6.8 (s, 1H), 7.2 (m, 2H), 7.25 (d,

1H), 7.4 (dd, 1H), 7.5 (s, 1H), 7.55 (d, 1H), 7.65

(o]
/LYC[CI (s, 1H), 12.6 (s, 1H)

o]

The required acid for Example 2 was prepared as described below:

3-Chloro-4-({3-[(1-methylethyl)oxy]-5-[( 1,3-thiazol-2-ylamino)carbonyl]phenyl} oxvy)benzoic

O\QiNi/I\>
A ;
o]

Cl

acid

o)
A solution of methyl 3—chloro—4-({3-[(1-methylethyl)oxy]-S-[(l,3-thiazol-2-ylamino)
carbonyl]phenyl} oxy)benzoate (950 mg) in THF (30 mL) was added to a solution of lithium
hydroxide monohydrate (237 mg) in water (15 mL). The mixture was stirred at ambient
temperature for 16 hours and the THF removed in vacuo. The aqueous layer was acidified

with 1M hydrochloric acid (5.3 mL), the solid precipitate filtered off, washed with water and
dried in vacuo to give the desired acid (880 mg).
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OO0OdCd 0 To a solution of
3- hydroxy-5-[ (1-net hyl et hyl ) oxy]-N-1, 3-t hi azol - 2-yl ben

wQ 200568036208 ng) and nethyl 3-chl oro-4-fl uor OPENGBAI06/000562
(141 nmg) in acetonitrile (5ggl) was added potassi um
carbonate (104 ng) and the stirred m xture heated at

' NNRGS (07 G o Pt rt b S b gé%eiﬂgﬁﬁfz?@ 28),
7 O Ry 1R S B D B2 ¥R, €56 ) ana

water (20 rrL) The organic | ayer was separated,
)... and orated -

oxb &h@O/O ethyl acetate||1 |sohexane to glve the )
—}D‘E@‘s‘ﬁed ester (178 ng). 15 1H NMR 8 (CDC13): 1.3 (d,

6H), 3.9 (s, 3H), 4546(m01H)s\6 75 (t, 1H), 6.95
(d, 1H), 7.0 (d, 1H)\é d 1N 7.2 (m 1H), 7.3
H

(s, 1H), 7.9 (dd, 1H)
The synt hesi s of

3- hydr oxy-5-[(1- rrethy (3oxy] N-1, 3-t hi azol - 2-yl ben
zam de is described © 4Ln Exanple 1. 20 Exanple 3:
General Procedure for gPreparation of Hal ogenated

Sul phonam des To a solution of the appropriate am ne

Toa s(o]utﬂ)m“ufﬁl-ljyerXyBLMl (rﬁethjd):ﬂlym]&ﬂdﬁdthidzﬁl Sullidaayide (268 mg) and
and the resulting

[
methsfh%qmr@ %{IWP@@ZP%P (g rﬁél}r@cetm@lle ? ) measpeied paigssiym
carboﬁ‘ﬁt& 1@4%@%3%%&%@&%%9 Eée&%‘daﬁ' l%O(Cl I{TA')SI’SHH Ctrgaﬁﬂr Microwave’
organi cs'separ at e vaporation 1 n vacuo gave
for 3cmittheesf Mhe nostuldd]wmvditd estivi t6 Bmbsit tbslqﬂramdepressure the
further purification. WO 2005/ 080360
acetoprile QPO otd B resigue pratitioned bevesh eyl agriate(d@imL) and water

(20 m%gg ?gg gﬂggﬁ@ ‘?:ﬂ%m&/qg sépZtra?edmgﬂedvatﬁr%e, 81115& | lk/l%S b?’;), %21 evaporated
toa réhdh)‘edﬁlﬁoiywﬁs- dhirdmaephiphel drydidies glutible duith-30%6 270/ ettt Ben

zam de 36 nrnol) and potassium car bonate (1.8
ISOheﬁ%i‘)OglvﬁfBeﬁ?%ﬁeéleéteV\ﬁg WeRted to 170Cin a "Smith

RGN, 00 PR ER IR B 0% o 00,70

@, 1H/)a¢ uqs, 1¥12e7 2 (e SHYl Ues (sWEr e 71h@a, Ty, Sat(agl Bph s sy @)
Redi sep (12 g, Si 02) cartridge using an | sco Opt i x
chr omat ogr aphy system eluting with 30 to 100% et hyl

G T N MR R T—

abovd g Eshdiplélgscri bed above, Exanpl es 3a-3e were prepared

H;, mz 447 (M+H) +

from3- 10
hydr oxy-5-[ (1- net hyl et hyl ) oxy] - N-1, 3-t hi azol - 2-yl benza
m de:

Example 3: General Procedure for Preparation of Halogenated Sulphonamides

To a solution of the appropriate amine (1.8 mmol) in DCM (2 mL), was added the sulphonyl
chloride (0.72 mmol) in DCM (2 mL), and the resulting mixture stirred for 18 hours. The
mixture was treated with 1M aqueous hydrochloric acid (4 mL) and the organics separated.
Evaporation in vacuo gave the crude fluorosulphonamide which was used without further

purification.



Exanple Structure rz/z NVR 3a o s~ 452 (M+tH)+ 1H NV\R S
(d6-DVBO): 1.28 (d, 6H), Il \ H-N 450 (MH™"

wWa@2008/080380 (m 1H), 6.93 (m 1H), 7.26 F o (mPQI:B2005/000562
7.37 (t, 1H), 7.47 (s, 2H).gf.54 ol (m 2H), 7.68
(d, 1H), 7.80 (dd, 1H) H2NSO 12.64 (s, 1H) 3b Y oo

Toa S%I%ioﬁl%?ltl}%%éde%}_%ﬁl ona %&7%%%021%’[%‘%3 gg krtl.g,:_gvas added

3-hyd »5- ﬁlQHethYletﬁyK)@ﬁy s3-thiaZOk-2- %niaﬁ’ﬁld@ 36 M&) &fd pot@ssium

I—P ; , 7.70 (dd, QE? S\@
carbonatg( &gmgzl) (T e mlpqylu@*@yagheagqbto 156 1(nM+|S‘,muth1@reNm crowave’ for
100 ny aﬁﬁe@@%}e beé%g ﬁlt%rgd e&é_q}ifkﬁsult\%n@yae@c%%vi%rate% sze[uo3 Iﬁe
res1du@§er§H)wn &I@&a{d%apgka on @ Reﬁlszp @@ @S z?'é'ﬁrm&'ggﬁmﬁ%ﬁ!n Isco Optlx
1H), : seen 3d$
chrorrg@gra@asy:(tm;—glutmg—WNNRO@ Qa(a%mt))cetale BOs¢htxasdef)and ev@porated in
13 3 2.34 4 2.93

V“C“"(Né affsﬁbgthe%f’s% fﬁﬁ?&’" B (m (iH) H%s 96 (s, (iH) , H)7 20- 0 o

| 7.30 (m 2H), 7.36 (s, 1H), 7.54 (s, 1H), 11 s N

ICl J O 7.65-7.78 (m 2H), 7.90 (m 1H), am de NH not
Usingsesmilypra 0gn Q0880 cRCiheGBROGS EQDDHRE 3a-BIvae pt&BreddBem 3-

10 hydrolyrs U irgisiphigioy S A twbqlr errainid )y (5214 17 26

Exaniple J8trudad® (S, IH). 7 Ffi L0, IF - /NRfR

3a ~ o oy 452 (M+H)" 'H NMR § (dg-DMSO): 1.28 (d, 6H),
° ”)*N 450 (M-H) 4.70-4.80 (m, 1H), 6.93 (m, 1H), 7.26
! (m, 2H), 7.37 (t, 1H), 7.47 (s, 2H), 7.54
9 /©/ ‘ (m, 2H), 7.68 (d, 1H), 7.80 (dd, 1H),
N 12.64 (s, 1H)
3b N o )S:\B 496, 498 (M+H)" | '"H NMR & (ds-DMSO): 1.30 (d, 6H),
0 NN 494,496 (M-H) | 2.64 (s, 6H), 4.72-4.82 (m, 1H), 6.97
T (m, 1H), 7.20-7.28 (m, 2H), 7.36 (m,
o, /@ 1H), 7.53 (m, 2H), 7.70 (dd, 1H), 7.92
% ° (d, 1H), 12.64 (s, 1H)
3c N o 5y 510,512 (M+H)" | '"H NMR & (d6-DMSO): 0.98 (d, 6H),
° ”/k\N 508,510 (M-H)" | 1.30 (d, 6H), 4.68-4.79 (m, 2H), 6.92 (s,

1H), 7.21-73 1 (m, 3H), 7.53 (m, 2H),
e /@[ 7.66 (d, 2H), 7.76 (4d, 1H), 7.97 (m,

,’;"S“b o 1H), amide NH not seen
3d N o oy S0 (M+H)" | 'H NMR 5 (de-DMSO): 1.30 (d, 6H),
0 Q*N 549,551 (M-HY | 2.13 (s, 3H), 2.34 (s, 4H), 2.93 (s, 4H),
i 4.72-4.81 (m, 1H), 6.96 (s, LE), 7.20-
o /(:[ 7.30 (m, 2H), 7.36 (s, LH), 7.54 (s, 1H),
. O"S“o @ 7.65-7.78 (m, 2H), 7.90 (m, 1H), amide

NH not seen
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ci o(o I (m2H, 7.73 (s, 1H, 7.92 (d, 1H),
H Ns O F amde NH not seen The requisite sul phonanm de
WO 2005081360 exanpl e was prepared using a 1:1 ratPOI/6B2005/000562
am ne: sul phonyl chloride, agd_ isolated by treatnent
with 1M aqueous sodi um hydr oxi de The synt hesi S of

3=hyydr Ux HJ. methytetigh) “‘1-"\i-J.
3¢ Zainide i des ri Sb/éd in @éﬁ%%Jr bove kéf@mqﬁ P? 4, 6H),
'zo

3- (1} Met hy o'ky 5- [ iS¢ PQMHDx at- Hrb82-(@, W))Gpﬁ”é(mdﬁ)ﬂ%
y] - |\|-1 3-th 2- yl benzam de O's (Q,,th\ln 311@[),0747((1 1H), 7.54
sol ut B hydroxy-5-[ (1- met hyl et h(y %}IX}/]73 1H) 792 o 1H

t hi azoP benzam de (280 ng), 4- m, s (d, 1H),

(mat hares Ul ph| nyI ) benzenebor oni C aci Janfi&A8 f@yjeen COppeEr

(N 7 4N and
3 lﬁl CUTTy T aIT! AU e Al
The T8 S TG NS OISV a] PEPEGGLSIPE o 4 5P AL o
aminek slx@bﬂ@h 1 chiéiided Bﬁd 1s6Btedtby tRAR P {Vlthqm? ah@oHE Sodl IS lide
nbi ent at nosphere for :¥> days. The reaction m xture
The syvaheswf ik leydedxst—ﬁ{(iuglhthﬁlealyt)nmc]em}ds’i -thaazoh 2- ylleembadidu is ldescribed
DCI\/‘O’lZJ 10 mL), the DCM renoved in 15, vacuo and the
in Exarapled 2HOVEi | partitioned between ethyl acetate (50 ni)
and 1M hydrochloric acid (35 nL). The ethyl acetate
| ayer was separated, washed sequentially with
saturated aqueous sodi um hydrogen carbonate and

porated to a residue which
~oxadiazel-Z3vh phenoxy ykM—l 3-th1azol-2-

b g.glﬁ;d%te in |sohexane as el uant gave the desi red
mcvr‘rmund (180 ng). 20 iH NMR S (d6 DVBO : 1. 28 (d,

6H), 2.74 (s, 3H) 4. 74\§/m 1U) 86 (m 1H),

7.20-7.33 (m 7.500 .53 (d, 1H), 7.72
(d, 2H), 12. 62(bs 1H); H) + The fol | ow ng
exanpl es were synt hesi sed | an anal ogous fashion: WO
2005/ 080360 PCT/ GBZOOS/ -83 Exanple Structure
m z NI\/R4as~\N415(\ 'HNI\/RS(d6 DVSO): 1. 20

(t, 3H), NN413(|\/I5I—|)' 1.29 (d, 6H), 2.94 (m 2H),
4.73 (m 1H), 6.77 (m 1H), 7.05 (d, 2H), 7.20 o s

A sohftion cfB}hydfo:B65-((T-médtylethsl)3xy](/h1,32tHiazol-2-ylbenzamide (280 mg), 4-

(methanesulphinyl)benzeneboronic acid (368 mg), copper (1) acetate (363 mg), triethylamine
(0.7 mL) and freshly activated 4A molecular sieves (1.4 g) in DCM (10 mL), was stirred at

ambient temperature and under ambient atmosphere for 3 days. The reaction mixture was
filtered through diatomaceous earth, washed with DCM (2 x 10 mL), the DCM removed in
vacuo and the residual oil partitioned between ethyl acetate (50 mL) and 1M hydrochloric acid
(35 mL). The ethyl acetate layer was separated, washed sequentially with saturated aqueous
sodium hydrogen carbonate and brine, dried (MgSQ4) and evaporated to a residue which was
chromatographed on silica with 0-100% ethyl acetate in isohexane as eluant gave the desired
compound (180 mg).

"H NMR § (ds-DMSO): 1.28 (d, 6H), 2.74 (s, 3H), 4.74 (m, 1H), 6.86 (m, 1H), 7.20-7.33 (m,
4H), 7.50 (m, 1H), 7.53 (d, 1H), 7.72 (d, 2H), 12.62 (bs, 1H); m/z 417 (M+H)"

The following examples were synthesised in an analogous fashion:-
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7.45 (s, 1H), 7.53 (d, 1H), amde NH not seen 423
(MtH) +, "H NV\R 6 (CDC13): 1.35 (d, 6H), 4.55 4b$ 0 ID
woRMsABeq M H) (m 1H), 6.80 (m 1H), 6.95 (mPAFAB2005/000562
7.12 (d, 2H), 7.18 (m 1H)-83-22 (m 1H), 7.30 (m
1H), 8.08 (d, 2H), 8.45 NN (s, 1H $Required further
Exampleomasogicapy, el uting Wl 0-2% negpgnol in DOV The
synthesis of
4a 3~ hyd oxy- 5t (1- matshxl et h%/lISIMkljf)]* N-| THIMRN (@zDMsQ): yhbenH),
zam de is de in Examls 1 abloz\é&i 6@ %ﬁ%hﬁ %73@,
3-f4-(3,5-D yl“l soxazol - 4-yIl') nhgnox 1
hyl ) oky- N- ( thyl 1 H pyrazol - 3-)yi).\§-7&(m-dH. 485 @ FHN-20
N H 39\% 0 ahslti rred SIO| zti lo;1 I(Ef(m,lﬁ 725(m1HE 737(d 2H)
3-{[4:(3,5-di et hyl i soxazol -4-yl)p Yy
hyl et hyl ) oxy] benzoic acid (0.3 rrr%n‘%g ﬁé[)%ﬁ(flé ﬁ‘E’f"NH

was aflded oxalyl chloride (50 I) ardloasea:drop of  DMF.

The T eaction was, srS
tenpefatu

4b*

acid
to a
nmol )
m.) .

|
for 485<im‘urs.

chl or
sol ution of 1- met hy
and sopropyleth
eacti on was

\/@i‘jMﬁDDCM
| - 1H pyraz
yl am ne (O.
stirred at

(2 WAL)5.80 fm Fn Qi 1),
128t mjl N& ((n,olfﬁ& 22 (m,

TR o P o, .

red it
por @‘5 \ﬁf}?g acuom\dﬁse(bml?) 1?5[(;1 6H),4.55
&SH di'ssol

The react i

on m xt ure

\Aﬁﬂ;H)dlIuted w th

2M h\mlr chloric acid __then

NP~ Y f
1§ SPIAoS %ﬁjﬂ’é Eﬂé‘tl%}i’ﬂtbﬁﬂﬁm%@@hmcﬁqa%nat e and
brine. The solution was dried (MySO4), filtered, and
evaporated to yield the product (84%yield). WO
The Smaﬁeii)@mﬁﬁdr@@'l:ﬁ ca20e Ry] N&43-ﬂﬁai8ﬂ¢8—ﬁbe(n%ﬁ%)13 described
?lgdlzﬂ)' , 2.30 (s, 3H), 2.40 (s, 3H), 0 (s,
mEX%ﬂ}’e ®m 1H), 6.75 (m 1H), 6.80 (m 1H), 7.10
(m 3H), 7.25 (br m 4H), 8.70 (br s, 1H); mz 447
(MtH) + The preparation of
3-{[4- (3, 5-di met hyl i soxazol - 4-yl ) phenyl Joxy}-5-[(1- 5
mit hyl eth IS) oxy] ben20| c aC| d is described bel ow
) SrDimét Dphey l-methylethyl)oxy-N-(1-methyl-

1 Hpbr b33 3 B iR hyl et hyl

O ——
IRea s
0
o

To a stirred solution of 3-{ [4-(3,5-dimethylisoxazol-4-yl)phenyl]oxy}-5-[( I-methylethyl)oxy]

benzoic acid (0.3 mmol) in DCM (2 mL) was added oxalyl chloride (50 ul) and a drop of
DMF. The reaction was stirred overnight at room temperature, then evaporated in vacuo. The
resulting acid chloride was dissolved in DCM (1 mL), and added to a solution of I-methyl-
1H-pyrazol-3-amine (0.38 mmol) and diisopropylethylamine (0.9 mmol) in DCM (2 mL).

The reaction was stirred at room temperature for 48 hours. The reaction mixture was diluted
with DCM, and washed twice with 2M hydrochloric acid, then with saturated aqueous sodium

hydrogen carbonate and brine. The solution was dried (MgSO0,), filtered, and evaporated to
yield the product (84% yield).
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) oxy] benzoic acid OO ( %OH ON O a To a stirred
sol ution of nethyl
wWQ2q0p48038) 5- di net hyl i soxazol - 4-yl ) phenyl ] oxy} - BET/GB2@8/000562
met hyl et hyl ) oxy] benzoate (0gg8l rnnol) in THE (2 rnL)
was added I|th|un1hydrOX|de 0.62 rnnol) and water

e Nl 4 T3t G5 2 s Fhed ebeh 35010 3, o oD 6.75
(m, 11\%@%@?9237 ?é(roo ngtenpbmt &1, (@ oz(b%h Ez?z 4@%&&4@“

erat ur
hours, acidified with 2M hydrochl ori c aci d and

partitio bet ween ter and et hyl acetate. The
fetipacheist

The preggrafign isvdtazohd-pepiow aydil-15
e. The conbi ned organic
meth}flg‘%iégs e?%(“&“éé ég%\%&fﬁﬁg dried (MgSO4),
filtered, and evaporated to y| el d the product (ca.
4100% Y eI (ii)

(d, Zm 722(d Zm 735(m &W 740(m 1m m z
368 (MrH)+, 366 (M H) 2

3{r4(35d|mathyllsoxa I

phenyl | oxy~[ (1- nethylethyl)ox | benzoate O 01 o O

Met hyl
3-[ (4- br omophenyl ) oxy] - met hyl et hyl ) oxy] benzoat e
(0.74 mmol ) and 3, 5- NI thylisoxazole-4-boronic acid

(0.81 mmol) were suspetided in a 1:1 nixture of
nd 2M sodi um car bonat e

dj th th 6 nm.). Th
Toa %#sgga?lgﬁaggf é‘p@égi 3di-(Gredppethylimexaal, éobé)PilPlaﬂ] o)ew}-S-[?l-

SR AT AV D0 AL A At

mmol) 8id deigafEROml anThstdacti@owad stBd, ovetnéght at robﬂﬂﬁinperature before
t.enperat ure _overni gg)t The reaction was filtere

the addffrepaf Rurdiea dShmde Xé@r(pﬁ’ltlﬁ@ﬁl)é‘éﬁﬁyﬂ‘@?e&(‘éa Ry, e giction was
sirod RSl b YRR SHIEAT S i

partltlloawellsetwaﬁl weteanal ehlyl acwa&h the Mylels Woere I&paraﬂéd &l the aqueous layer
gﬁﬁ}l and evaporated to_a resi due which was
reextréﬁ? @H? A peréde-5 Thacambinedyoxgeris laysns werp yiaskadayigh brine, dried
43%
(MgS R PEERRC o ottt o i KE phalfcliGa fBY AtGe (75,
'H NMRAS(ABCLRH)35 @; 619), 080 BHH), 4.46Qs,3M), 4.5 (s, 8H$%.85 (m, 11), 7.10
(d, 2H), 7.22 (d, 2H), 7.35 (m, 1H), 7.40 (m, 1H); m/z 368 (M+H)", 366 (M-H)"

Methyl 3-{[4-(3.5-dimethylisoxazol-4-y)phenyl]oxy}-5-[(1-methylethy])oxy]benzoate
0
T
0
o)

Methyl 3-[(4-bromophenyl)oxy]-5-[(1-methylethyl)oxy]benzoate (0.74 mmol) and 3,5-

dimethylisoxazole-4-boronic acid (0.81 mmol) were suspended in a 1:1 mixture of
dimethoxyethane and 2M sodium carbonate (6 mL). The mixture was degassed, before the

addition of tetrakis(triphenylphosphine)palladium (0.015 mmol). The mixture was again
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(m 1H), 7.10 (d, 2H), 7.25 (br in, 3H), 7.35 (br s,
1H); mz 382 ( MtH) + Met hyl
w@2d0§4s8i3s@mophenyl ) oxy] - 5-[ (1- met hyl et hyl oxy] PENGB2106/000562
O ol~ 10 Br A solution ogsoethyl
3- hydr oxy-5-[ (1- net hyl et hyl ) oxy] benzoate (0.024 nol),

le o . .
degasgleég%ugc{%ﬂﬁ.n% Eg %ﬁ%ﬁtﬁ?@g{t%egaﬁ%%vg@l%g CIﬁ%F feeagtrléﬂ \kf&s filtered
througlr maia)h)ace(mstdabthtl&dl Ahporalee il dtio s Ty esidudboilvas parfidded

was stirred at anbient tenperature and under
betweSHﬁthghﬁceéﬁt%%%MrS@dwm hwr@agig Theiethyt aestate bivorivag separated,

s e L

on silley AvithcI% eihg] ackeitelin 1%1&x@ﬁd'las| ehametoatife thaiesirddaster (43% yield).
separ ated, washed sequentially with saturated aqueous

H NNBdh (6Pl Hrlotetd. 65D B3I bRidds, 380 580 (VGEDH.60 and 1), 6.80

APE BT S8, B A

i sohexane, to gl ve the desired ester (56%yield). 20

IHNWR S (d6-DvsO): 1.25 (d, 6H), 3.80 (s, 3H), 4.65
Methyl 3 [(4ayomeplemylery] HH)(]-neetigtethyhoxyienzodte 03 (d, 2H),

7.20 (m 1H), 7.55 (d, 2H); najz 367 (MH)+ The

synt hesi s of nethyl _

3- hydr oxy- 5- [ (1- net hyl eﬁﬁy Ky]®enzoate is descri bed

above in Exanple 1. 25 WD 2005/ 080360

PCT/ GB2005/ 000562 -86 Exagp e 6:

3-[ (4- Furan- 3-yl phenyl ) g -5-f

(1- et hyl et hyl ) oxyl - N-B(fl et hyl -

A soh?[ acffg%etﬁgysj l?;gcff‘g)@? 81 élygg%r\l)gxﬂmn@tg*ﬁ024 gnol) 4%romophenyl

boroni- dc{df.048a0 &y by [0.049 £1d1), Wiethylamine (0.12 mol) and freshl
net h ?O;t hyl )%x pN-(l net h)k/l I H-py;r azoIy 3-vyl § enzar)n de Y

activajigsld mopretleg sxe]vgsn@g -£) (mDCM 6Y903nL) was stirred at ambient temperature

and uﬁi@ﬁa@%{ Mspéq[e %%r ! hyiﬁ eé gfgx %Lx gfyé)als %ﬁt%ge@d@ﬁﬂb%M
removktix 1&1@5 aBthe Hdiduab oﬁ Qal&l'ﬂibné'd'ﬁ emgénsé?hyl (agétat% 'Eﬂld 2@1 fBfdirochloric

_ ](71_? H, 7.02 (d, 2H),
acid. Vheghylpcetate)layer weg s@m.ratgd—bwashﬂ ®Que(rma11$ W1ﬂ1H)1turatéctaq4L138us

sodiuly 5 et Parkomats s ToHLAAS U opd SRRV ST s vas
chronftdgrahed oWagich! QRAKEWith 100VES M acdate in isohexane, to give the desired
ester (56% yield).

"H NMR 8 (ds-DMSO): 1.25 (d, 6H), 3.80 (s, 3H), 4.65 (m, 1H), 6.87 (m, 1H), 6.97 (m, 1H),
7.03 (d, 2H), 7.20 (m, 1H), 7.55 (d, 2H); m/z 367 (M-+H)"

The synthesis of methyl 3-hydroxy-5-[(1-methylethyl)oxy]benzoate is described above in
Example 1.



[ (4- bronophenyl ) oxy] -5-[ (1- net hyl et hyl ) oxy] benzoate in
an anal ogous nmanner to 3-{[4-(3, 5-

wa@l2owsnsngbt soxazol - 4-yl ) phenyl ] oxy} - 5-[ ( 1- net hyP&L/5BR)06%200562
y]l benzoi c acid described imggxanple 5. 15

C.. S >, ¥ ;
pyraz6l-8§befzdniidelH) , 7.05 (d, 2H), 7.30 (m 1H), 7.35

m , . (m 3H), 7.70 (s, 1H) Methyl

3-[(4-furan-3-yl phenyl oxy]-55][ (I thyleth)L

oxyl benzoate 20 WD 2 ’@IIECBZOOS/ 000562 -87

Structure NVR to/z 0 'H s"(cbc13): 1.35 (d, 6H),

3.90 (s, 3H), 353 (MfH+_ b o | 011 4.55 (m 1H), 6.65

(s, 1H), 6.72 (m 1H), @n (d, 0 2H), 7.22 (m 1H),

7.30 (m 1H), 7.450(, O: 1 i 7.70 (s, 1H

Exanpl e 7: Ceneral PRrocedure for Am de Synthesis -

HATU Coupling 5 Diisopropylethylanine (2.5
In a sigdlar {eshiente fhapdescabierbebove for Bxasnpla §i Sih(dofurag-3yiphenyloxy]-5-[(1-

I - 50 [ 4- t hyl sul f [ ).ph
s e JERHRLS1 RV B B S DA BOSREL F O 5 Mo
ylpherylJoR§]-6-J( 12 B1EHA) R\ Tbez0idadF (20 1nL). The initial
. suspensi on dissolved into a dark orange sol ution. The
H NMBUIGD@g): fi3dt(dr @Dads 546,i 3 edl 5a(ma i), 65 (st Bl 6178t(om, éH), 6.80

o 155 D2 TS B 8% TS B B 2 s 10,

8.60 (B¢ 1HhenmaRyMEpXt racted with ethyl acetate. The
extracts were conbi ned and washed sequentially with

10 1M hydrochloric acid, saturated sodi um hydrogen
arbagnat e sal ut.i and_ hrine. e splutjon was dried
s-{-fRigacab e Dot dhandb s foalbaph cuketpecrg fam methyl 3
- L I -{[4-(3.5-
bR NePLARh ORI, CORAER, SSLRE, LS 160

dimetigydispranott4 {APpheHoxiy &iSe) -nbthylahylpxy frenzadiouad desdnbed in Example
5 Exanpl es 7a-7c were prepared: ‘

15

3-[(4-Furan-3-ylphenyDoxvy]-5-[(1-methylethyDoxv]benzoic acid

Structure NMR m/z
0 'H NMR § (CDCL): 1.35 (d, 6H), | 337 (M-HY
YOQ)L"” 4.60 (m, 1H), 6.65 (m, 1H), 6.80
~ ) .(m, 1H), 7.05 (d, 2H), 7.30 (m,
AN 1H), 7.35 (m, 1H), 7.45 (m, 3H),
°J 7.72) (s, ugm ) N

Methyl 3-[(4-furan-3-ylphenyl)oxy]-5-[(1-methylethvl)oxy]benzoate

20
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Exanple Structure mz NVMR 7a o 430 (I\/H—|)- "H NWR S
(d6-DMSO): 1.25 (d, 6H), 3.2 i '"Yo HN (s, 3H), 3.8
W@ 2005886360 4. 75 (m 1H), 6.55 (d, 0 1H), 6.85 ¥GI/GBR)05/000562
7.2 (d, 2H), 7.3 (s, 1H), - | 7.45 (s, 1H), 7.6 (d,
1H, 7.9 (d, 2H), 0 10.85 (br s, 1H 7b o s--\\ 434
e H NVR S ( O~ 1.25 (d, 6H), 3.2 Z
Y- (s ary MR 119 7.0 (s 1r. 7.0 Cd.
0 2H), 7.8 (s, 1H)'HNMBS (CGDCLLHY3S (76195300, 3E)) 358 (NCH)"
9. o” 13. 10 t, 8, 0 60
PCT/ G?@%; boosea -0 Ul S 4%%2&% NVR S
(d6- ): 1.3 (d,2B4+H22 (8, 13D,(730 (mHHRIH5 (NEN 3H), 4. 75
W,?. 0(s, 14704, 2a(d, 2H), N1 ) ) 0 7.25] (s,

, 7.4 (s, 1H),[ 7.6 (s, 1H), 7.65 ,s Ji (s, [H),
7.95 (d, 1H) 0 BExanple 7c may be crystallised by
all om ng I sohexane to vapour diffuse into a solution
of the conpound in ethylacetate, in a closed system
wi t h subsequent slow evaporation of the mxture at
Examt enpe .t(l),lre over 4 Ad VSt st 1 7C 5 .ThsC as

prepared as described below. 3- {(1-Methyl ethyl

oxy}-S-{[neth Isul fonyl)phenyl]oxy}benzoic acid O
D11soprppy1@hyla;nn@-(2@5 e valentd) ortais @ddesk tormsubpyension of 3- {(1-

e A ST R DR o

(1.25 54] divhléhtH @ tahife ?fzslé\fu%@nwﬂrhmﬁ{]&@gzo%d Stndatal susgélﬁﬁ)n

e reaction mxture stirred for hours at anb
dissolveshiptsr adark erangoselutién.t Hee wegting mixteod wwmrwasat pehiewed

Ry R N A0 VR SO ML,
toluen@C WitEd &k dRe@ b We tiixdM &ﬂ'd’c’teﬁ vﬁﬁ{ &hﬁ%clﬁa{eo Mphe@RBacts were

extracted with ethyl acetate The extracts
combined endcwadhied edquemﬂdbe&dﬂhﬂMhﬁmMnc acid, saturated sodium hydrogen

carbonate solution and brine. The solution was dried (MgSQy,), filtered, and evaporated in

vacuo to give the crude product which was chromatographed, eluting with 50% ethyl acetate

in isohexane, to give desired compound (40-70% yield).

Using the above method, Examples 7a-7¢ were prepared:

Example Structure m/z NMR

Ta 430 (M+H)" 'H NMR § (d-DMSO): 1.25 (d, 6H), 3.2

(o] =
0 NJ:N\-N_
i N (s, 3H), 3.8 (s, 3H), 4.75 (m, 1H), 6.55 (d,
) 1H), 6.85 (s, 1H), 7.2 (d, 2H), 7.3 (s, 1H),
Ny 7.45 (s, 1H), 7.6 (d, 1H), 7.9 (d, 2H),
Py
° 10.85 (br s, 1H)

7b o sM\ 434 (M+H)" 'H NMR § (ds-DMSO): 1.25 (d, 6H), 3.2
0 . .
\r N 432 (M-H) (s, 3H), 4.75 (m, 1H), 7.0 (s, 1H), 7.2 (d,
) 2H), 7.4 (s, 1H), 7.6 (s, 1H), 7.95 (d, 1H),

9.2 (s, 1H), 13.10 (br's, 1H)
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15 dried (MgS™), and evaporated to give the desired
conpound (82% vyield). 1H NVR 8 (d6-DMSO): 1.25 (d,

w@khos/oM3d0 (s, 3H), 4.64 (m 1H), 6.95 (s, 1H),PJ1/G82(08/000562
1H, 7.2(d, 2H), 7.25 (s, -88l, 7.95 (d, 2H); fn/z 349
(MH Methyl 3-{(1-nethylethyl

¥ OXYT- 3{]4(mst yLsur fonyjs X T
7¢O 1 a2 lss\\m 20045% g@ ﬁ%o R e EaE A o 32
.89 Al's \5 {sonof et hyf ( 3H), 4.75 (m, 1H), 7.0 (s, 1H), 7.2 (d, 2H),
3- hydf oxy- 5- [I( 1- net hyl et|hyl )OXy] benzosie 1§)2#44 Erm®d,)7.6 s, 1H), 7.65
boronjc, a (1.1 equivfalents), ccpg ﬁ {7%@ ﬁﬁet ate
(1.1 eqii ents), trlethylamne(':(g nts) and
freshly &ctivated 4A nollecul ar sieves (31 g) in DCM

7 . T e _angd—undet
B Rt oy T My T EE . AR QTiton of e
compoasd fni éth}dﬂic&tia,te tilhe cﬁ)smylsfeﬁﬁﬁ)&iﬁﬂsubﬁb @ﬁﬂ&%vﬁ@ﬁhpbfh@mn of the
. . resjdual oil partitioned between et acetate and
mixtuge sioOphEMBRRIET Prer 4cdays, mpid 4atidyiC acet ate | ayer was
separ ated, washed w th aqueous sodi um hydrogen
carbonate and brine, dried (MJSO4), and evaporated to
The requirediadideforrhie GYnthexss oI 0ieOP4-TP e paipateid|ak @8sctived Below:
10-40% et hyl acetate in isohexane as eluant) to give
the desired ester (64% yi eI d) 10 1H NVR 8 (d6- DMSO) :
b, . 54 .

(s, 1H),

-ch

: H (d, 2H);
n12 365 (MH-I)+ The synt heS| s of orret hyI
3- hydroxy-5-[(1-net hyle zoate is described
above in Exanple 1. 15 a 8: General Procedure

20 Phosphorus oxychlorid %75 mol ; 1.5 equi val ent s)

was added dropw se to & red solution of

3 {(1 met hyl et hyI )oxy} 53{[4 (rret hyl sul f onyl ) phenyl ] ox
benzoi ¢ aci and the appropriate am ne

A Sol‘etionz%'f Iéﬁbﬁ\ﬂa{(é ﬁﬂ%t}lylﬁWYB%Y}dﬁ-r{@r (rsethzl)sulfombphwubxy}rbgnzoate

Tt ML s T e—

and theasadtioa rm&kl@eb’lstﬂﬂedl for &3 hdtlrs acahibR: terhPEratiirel Vb€ oi’\ﬁ‘i% organic
washed sequentially with water, 1Mcitric 25 acid and

solvel;asaemgy i vesryseRy thefremaiainggiolution waqmmtedtmm water (50 mL).
The rééﬁﬁﬂl%aa{qgeogfg\éﬁlu C}QS a5 udg f&ld?% lpjg% vsggbv/\ﬁgqu]w aglélegpglltlgn,l gpd
extradt&DRiEK 8§l ade@itd2€40 ). The extracts were combined, washed with brine,
dried (MgSO,), and evaporated to give the desired compound (82% yield).

'HNMR & (ds-DMSO): 1.25 (d, 3H), 3.2 (s, 3H), 4.64 (m, 1H), 6.95 (s, 1H), 7.06 (s, 1H),
7.2(d, 2H), 7.25 (s, 1H), 7.95 (d, 2H); m/z 349 (M-H)

for Am de Synthesis - PhosEh rus Oxychloride Coupling

Methyl 3-{(1-methylethyDoxy}-5- {[4-(methylsulfonyl)phenvl]oxy}benzoate

Y"Qﬁ?
o




10

15

20

25

desired product (-20%yield). Using the above nethod,

Exanpl es 8a & 8b were prepared: WO 2005/ 080360
weEFONsSABRAeNS5/ 000562 -90 Exanpl e Structure fn/Zp¢ivVERB3@5000562

427 (MtH+ "H NVR S (d6-DN9)- 1.25 (d, 6H), Y I NN

425 (MH- 3.2 (s, 3H), 4.75 (m 1H), 6.9 (s, 1H, H

A susﬂeﬂ%i%ngﬁgqe@% ’8—h%ﬁ%-[(?-’%%hﬁaﬁyﬁ%géﬂé’%gate gz@gh(og) ﬁm&@jc acid

(1.1 e@14alérds) ddper D). a%el(a’@r(l 1Sequﬂv|a|]en&bg tﬂeﬂh&laﬂﬁﬁe ((SMthvalentsl) aréd
eshlx gctlvg‘;qfl 4%Ampgecphf SlTF‘BS (g k g)ggl}_[%gM (@ﬁﬁ) mL)-;wag S 1ged Qtl_ﬂmblent

tempe%_ﬁ? a&& g&%‘)c?mb%_rﬁ ’a&x’?osgﬁ%é Sc.)r 5(1232 %ﬁﬁ ?eqiti%g%mit@rre%g’{sqgﬁfed, the

DCM Rﬁﬁm&dﬁh he&iosandfthe residual oil partitioned between ethyl acetate and 1-2M
(1- net hyl eth]?/l ) oxy}-5-{[4- (et hyl suI fonyl ) phenyl ] ox
hydrosl}l%%%%ﬁic @ Py agetatedayqrives gepasateds ayashed with ggneous spdium

hydro %%ﬁ{gpt}o%éﬁﬁ and. 31%% %}J 51 R/%Q#g %nzl %{raqu?:lét to 1%%1'38@ {Vﬁ%ch was

chronﬁto{g(ra}aha@ bhylleh (yith 060 yf})%eﬂ{l&léhcémtlﬂ woﬁe&afne ay lupity ty gl ©rhe
}ben20|c acid (0.285 nmmol) in dry DCM (2 nlL), was
deSlreQ@éFé’bl(ﬁ drvg-se under argon, oxalyl chloride (2 10

RS GBS bt ihe s gl B 405 e Pe e,

7.2(d,29h)VEDS (A8I) EIPUEIH) N a6V t he crude m xture
( a)en up() |n)pyr|gu|engm(2 m.) and added to the

appropriate amne (2.2 eqw val ents). The reaction

e s R e ST B SRy fReopiBed Shove in

Examip¥é i.di ne  was renoved in vacuo, and water and ethyl
acetate added. The organic |ayer was washed 15
sequentially with 1IMcitric acid and brine solution
and dried (MgSO), concentrated in vacuo, and the
resi due chromat ographed on silica (eluting with 30-90%

&yl G%ﬁ@iﬁtl‘@oée'&uﬁ@ﬁﬂe&ﬁws Iﬁhesﬁ?d VPhbdihodes Oxchloride
pro Uuc ypical 1y Dyl e M a sl nlar manner,

Couplingnpl es 9a-9c were prepared:

Phosphorus oxychloride (0.75 mmol; 1.5 equivalents) was added dropwise to a stirred
solution of 3-{(1-methylethyl)oxy}-5-{[4-(methylsulfonyl)phenyl]oxy}benzoic acid (0.5
mmol) and the appropriate amine (1.25 equivalents) in pyridine (5 mL). The resulting mixture
was stirred at ambient temperature for 4 hours. The pyridine was removed in vacuo, and the
residue taken up in ethyl acetate. The mixture was washed sequentially with water, 1M citric
acid and brine, dried (MgSOQy), filtered, and evaporated in vacuo to give the crude product,
which was chromatographed, eluing with 30-90% ethyl acetate in isohexane, to give the

desired product (~20% yield).

Using the above method, Examples 8a & 8b were prepared:



10

15

WO 2005/ 080360 PCT/ GB2005/ 000562 -91 Exanpl e
Structure nmfz NWVR 9a 431 (MtH)+ "H NMR S (d6- DVSO) :
wa:@5/08wme0 6H), 2.4 0 N ZN. 429 (MH" (s, 3HCT/8B2005/000562

(s, 3H, 4.75 (m 1H), 6.7.¢§, i " 1H, 6.95 (s, 1H),
7.2 (d, 2H), 7.3 (s, 1H, 01\ 07.45 (s, 1H, 7.9
2 (e Py 1 LN o N 11

[ nb-. N A1 7 T L] l\lpqa
y 4| LL. I \UI 9 J.II} | \IVITIII LI
Exampl¢ g %F/S'é)“rel 30 (dd, M%7 Ao b AMR3 (s 3n).

4. 78 [(sept, 1H), 56,36 (°,42 I [ 'RMRS (4 IDMSO0)Y 1.259d, 6H),
B 2h . 7,32 (6, ., T ( A

d
oH), 8. sﬁr(@%ﬁ 0 11 421%(%@ 1H) géés é)H)r\éN(P%B‘@g‘WS 1H),
(MtH)+ "H NVR' S (d6-DVvBQ): 1. 33 (d, 765, 18), 23 (d, OH)Y7.5 (sHH),
& 13 °78 1H),| 6.77 (d, 1
1H§S 755') 3H§,m7.2°2 (s, 1H)(, 7.2%(3 [ 718%1’“14%795(‘1
7.98 (m©°3H), 13.22 (s, |1H) ns, O ZHh&Ll%SdntPHeSS‘}@@D 10.8 (br
3-{(1-nmet hyl et hyl ) oxy}-3-{[ 4- (et hyk su) f onyl ) phenyl ] ox

enizoic agpd_ps_desumed_un_Ex*a,n#Le_Labwe—S—_
sb ) 428 (M+H)" "H NMR § (ds-DMSO): 1.25 (d, 6H),

hagé (M- 3- t hisazQbHR4.yd (g B)( dosg 1m),
hyl sul fonyl),Bhengxyhb &h53 dqm),

a sol ution
t hi azol - 2- yI7¥s @i, ZH), $retdhii) 2 49y(¢, 1H),
9.4 (d, 1H), 11.15 (br s, 1H)

The synthesis of 3-{(1-methylethyl)oxy}-5-{[4-(methylsulfonyl)phenylJoxy}benzoic acid is

described in Example 7 above.

Example 9: General Procedure for Amide Synthesis — Oxalvl Chloride Coupling

To a stirred solution of 3-{(1-methylethyl)oxy}-5-{[4-(methylsulfonyl)phenyl]oxy}benzoic
acid (0.285 mmol) in dry DCM (2 mL), was added, dropwise under argon, oxalyl chloride (2
equivalents) and DMF (1 drop). The resulting solution was stirred at ambient temperature for
1-2 hours. The solvent was removed in vacuo and the crude mixture taken up in pyridine (2
mL) and added to the appropriate amine (2.2 equivalents). The reaction mixture was stirred at
room temperature, or heated if necessary, and monitored by TLC and/or LCMS. The pyridine
was removed in vacuo, and water and ethyl acetate added. The organic layer was washed
sequentially with 1M citric acid and brine solution and dried (MgSQy), concentrated in vacuo,
and the residue chromatographed on silica (eluting with 30-90% ethyl acetate in isohexane) to

give the desired product (typically 35-40% yield).

In a similar manner, Examples 9a-9¢ were prepared:-



10 (net hyl sul fonyl ) phenoxy] benzam de (1.0 nmol)

(4 m) was added di nethylam ne in
w@oloanswrn) and stirred at anbi ent tenperature POT/GB3005/000562

hours.

The reaction

acetate.

in THE
THE (10 nL of a 2M

m xturer was concentrated in vacuo
and the residue t aken up in ethyI

The m xture

Examplé el

IIE bEL]UEHlI at

ety (MySO4) ,

an

Vytll Ivso
d 5oncentrc

;Ikh\gﬁ nyur oxide—and
a

i n vacuo. The

resid
acet a
(15%
NVR 8
3H),
1H),
1H);

chl or

9a

ue was chro

te in iso
?
4.75

OZFD
7.35
WPZO490 (N%FD+

npfhvljh|a7nlp for

13(d

grap

natg
5/ 080

488

hiedovatyut 1 1
4&%%%%7%35

w1 1FD 6.
(Is, 1H), 7.

(MH 5

Examl e 1

) e (F1-CO
o4O

\GH WIMRIS (20800 B2 6H), 2.4
T
d4H), 658 (s, B1).27.2(8,2H), 7.3 (s, 1H),
57.(4? és’, 1}%{:%9 (d,;z.}g, 516? fprs. 1)

he required
was prenared as

9b descr

{4-Ch
-5-[ 4}
H o

Xy} be
1 drao

3-{(1}

bed beIo
(ESFE quonyI)

0 I 10 To a st
n®

nZﬁ%C
of DI\/F and oxal yl

Jg?thla

et hyl ) oxy} - 5-
acid (1.0 m

417 (M+H)*

zol -2-yl| -
phenoxy] ber

{[4-(rneth
ol ) in DCM|(
chloride (

irred sol uti

' NMR 6 (d-DMSO): 1.30 (dd, 6H),
)3(23(sﬁﬁt)h4’i8ti§ewiﬁ)06<% (s, 1H),
A 6,0 WLl BT 1

yi58 @, f1oniAc)plERYE] 6, 1H),

5}86Ln&%lmas added

9¢ equiv
stirre
hour s
and a

DCM a

in DCM

alents) /%

actlon m xt
8d with

The
7 eot
nd
dllsopropylethyl

DCM
| or omet hyl t hi azol -

ariQ0 (VDT es
grat ure undg
ure was conc
The resid
2-yl

B G0 ®) 153 (@ 61D, 323
’r(s 31"1')r @‘?’fﬂ(ni ﬁﬁ) 6’—77 (@ 10,7.01

déU \X&Q @a |3§é6r‘%/(§dfﬁ> {60 G,
aninea.96 tm,0HyMDL2)(s, 1H)

amne (2.5

nol ) and

diret
m Xtu

The stREROHT 3

vacuo,

(53%
6H) ,

1

al

20 1H)

Iyl dlTl llUpyl I UI e \
re was stirred for

Jg(‘lp

yield).
3.2 (s, 3H)
7.0 (s, 1H),

H) 7.95 (d

nZB

am

1960,

37, 241).

/%
o

Rt 1) otie5- [£aak

hr omat ogr aphed,
descr@g@uthgamﬂ)lﬁ 7 sloivexane,

4 [ERY
I =a

ded—The resulting

13 hours under argon at

1.3
2H) ,

1H) The synthe3|s of
49)} -2

thOI3u MES/1 ﬁ&g@ﬁk
eIut?ﬁg mntﬁ) g
to give the desired conpound
1H NVR 8 (CDCL3):
3.4 (s, 4.75 (in,

7.2 (d, 2H), 7.35 (s,

afbit Acid is
0% et hyl
(d, 6H), 2.2 (s,

1H), 6.9 (s,
1H), 7.55

pihtydathyl)axy-5-[4-

d'scrlbed above |n‘Exaane 7. 25
| or omet hyl t hi azol -
descrlbed inthe literature §J.g

@M

2- ylanlne IS

ndi an Chen. Soc.

To a solution of N-{4-chloromethyl-1,3-thiazol-2-y1}-3-(1-methylethyl)oxy-5-[4-

10

(methylsulfonyl)phenoxy]benzamide (1.0 mmol) in THF (4 mL) was added dimethylamine in

THF (10 mL of a 2M solution) and stirred at ambient temperature for 13 hours. The reaction

mixture was concentrated in vacuo and the residue taken up in ethyl acetate. The mixture was

washed sequentially with 1M sodium hydroxide and brine, dried (MgSQ,), and concentrated

in vacuo. The residue was chromatographed, eluting with 20-80% ethyl acetate in isohexane,

15 to give the desired compound (15% yield).
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WD 2005/ 080360 PCT/ GB2005/ 000562 -93 Exanple 11:
3-{f4-(Azetidin-1-yl carbonyl)-2-chl or ophenyl | oxyl - 5-f (
wda0meosnsbet hyl ) oxyl - N_ PCT/GB2005/000562
(1 met hyl -1 H pyrazol - 3-yl)b gpzamde Oo N P~ HN CN
O Pot assi um car bonat e (300 ng, 2.18 nmmol) was added

'H NM%M’%‘D{IH@% Dt DA 72 33805 TN Lo ol iub9 &

1H), ﬁo(éQ@I)WHsz @ oﬁ%} 85l9, 18Hd. §5{§§H) 7.95 (4, 1H); m/z ﬁ%o, (Ivlﬂ.-IéIi,488

oro-4-flu phenyl’) carbonyl [ 'aZet’idi he (2
(MH)nmI) in DMF (5.0 nL) and the stirred m xture heated
at 160Cin a Smth Creator Mcrowave' for 2 hours.
The m xture was allowed to reach anbient tenperature
Tl R e Rt eI P 2 preR el 8 Ao iclow:
water (50 nmL). The ethyl acetate layer was 10
epar at ed h J

N- g.; orgmethyy s e [ E )
uting vvlth ethyl acetate to glvethe
He‘f@a ﬁgrrpound (394 ng) 1H NWR 8 (CDC13): 1.35 (d,
6H), 2 37 (quin, 2H), 3.80 (s; 3%4 20-4.20 (brm
4H), 4.59 (m 1H), 9 9(m 1H), 7.00
(m 2H), 7.18 (m 1I—I), 71I—I) 750(d 1H),
7.79 (s, 1H), 8.43 (brs, UH); nz/z 469, 471 (MrH) + 15

The required phenol fo nple 11 was prepared as
descri bed bel ow - 3- X5-[(1-nmeth

| t hhyl oxy] - N- (1- met H bpyrazol - 3-yl ) benzami de O O N\
H OH 20

To a sgirfedsosioh pif 8+ #i-m)atixggth i oxys rhef [Hy(meithyl pyfoayliphe8ylydx)y; Benzoic

i (RSB AT B2 10 B T8 4555 0 ool

2.0 ecfilli‘@aléﬂtﬂﬁif A6, uak ecb @E\ﬁtm%h‘ﬁ)gﬁl@ st aﬁirﬁﬁ@nt(tg’m?%rgﬁﬁé under

0% Pal’l adi um'on car bon 1 g) was added and _
argonffba% kotingr {The reaetlatm ongttec masctothnMateyl ipuegedindiaz.¢vtroped with

DMy ey el DI 3mSR B e g 4 OgmmoD

in DOI‘@Sdlﬁs%?&Fﬁfeﬁgdﬁﬁﬂe pu5 %Holy\'aﬁdﬂdl%éttgllélﬁfﬁeﬁ;fh&?e (‘O'élﬁﬁ%oﬁ)eadded.

he catalyst "'was filtered off through celite,
The résultinganstae vasstirred Gt 18 hoW® 1@065dr@@0 AGMbient temperature. The
reactlopr?yag%ggc%?l{rgtgg ?n65acu;) 9and chromatographed, eluting with 50-60% ethyl acetate
in isohexane, to give the desired compound (53% yield).
"H NMR 8 (CDCls): 1.3 (d, 6H), 2.2 (s, 6H), 3.2 (s, 3H), 3.4 (s, 2H), 4.75 (m, 1H), 6.9 (s,

1H), 7.0 (s, 1H), 7.2 (d, 2H), 7.35 (s, 1H), 7.55 (s, 1H), 7.95 (d, 1H)

The synthesis of 3-{(1-Methylethyl)oxy}-5-{[4-(methylsulfonyl)phenylJoxy}benzoic acid is

described above in Example 7.

The preparation of 4-chloromethylthiazol-2-ylamine is described in the literature (J. Indian
Chem. Soc., 1960, 37, 241).
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vacuo. Ethyl acetate was added and filtered to give

the desired conpound. (30.5 g) A second crop of
WOoreaos08@bo was obt ai ned in the same way. (4.0 ghCUWEBMNWR000562

S (d6-DVsO): 1.30 (d, 6H), 3378 (s, 3H), 4.68 (sept,

1H, 6.47 (m 1H), 6.60 (s, 1H, 6.94 (s, 1H), 7.05

N-(1-pwthvlol Hdyyhiol B-yifpnenmidet hyl ) oxy] benzami de Y 101
fNOH ODM (2 drops) was added to a solution of
3-[(1-net hyl et hyl ) oxy]-5- [(phenyl net hyl ) oxy] benzoic
acid (40.0 g, 0.14 nol) and oxgl yLachloride (14.6 nL,
0.17 nmol) 10 in DCM (0 Q Jhesp¥Xture was stirred
at anbi ent tenperature flor offr s"and t he DCM and
excess oxalyl chloride evapgfated in vacuo. The
resi dual acid chl orEg‘ i ssolved in DCM (300 ni)
and added dropw se 1 hyl - 3- am nopyr azol e (14.25
g, 0.147 nol) and trikthyl &ine (41 ni, 0.29 nol) in
DCM (300 nL), at OC irred at anbient tenperature
Potashitfn %wa(? e 20EVLMRH veaAREEPH N IxfurY BE YRy dRRY- 5t.§(@_
residue partitioned between ethyl 15 acetate (400
lnethﬂntdilyh)okﬂylhh(bmﬂth»dﬂﬂ pymz;bl(a’zﬂ%enmamldehﬂ)oang,w 8hoetc) and 1-[(3-

chlorg X orP Ry D AP RUHAT L2t o) P i PYEF (D5 Apd the

stirred Eﬂlf‘e‘ﬁré Mol 180¢ ﬁvﬁwlﬁ{ EfafoP MiBGMRve ’TfBFZ he&isdYGe ‘ﬁﬂﬁture was
chromat ographed on silica, eluting wth a gradient of

allows® % wetably hmbiest @inperature sodh preasves artdoreduaoed it hecude Sihe emlsldual oil

was p%gt@% %a&? 5 %%lgégqetNal}/aRéb é%s%ge @ﬁbgné)g "lg)g}_%}ml ae_LqLBte layer was
separgtgd GW%%e@ 'v&ﬁth beDe dr?edo(@/I%S@‘%, ala@evaﬂor?c@d 1104 e%l?é WZ‘F\/I%% '

chronTattegrpplmdmerhm ehxtmg with ethyl acetate, to give the desired compound (394 mg)
1 NG & (GHC b (b 74 i (p“e”%sé'eés%mé%p&ébﬁﬁé@n 4D, 459 @,
1ED, gt U120 W SHRPORRR Yoo AR ERBobiEh 230 Gt 779

(s, 1HD; 8.43(6iR| tip 4= Bbyaroghedyl | ) carbonyl | azetidine 0 | \
No F

The required phenol for Example 11 was prepared as described below:-
3-Hydroxy-5-[(1-methylethyl)oxy]-N-(1-methyl- 1 H-pyrazol-3-yl)benzamide

\ro NOSN
H
OH

3-[(1-Methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[ (phenylmethyl)oxy]benzamide (51g;
0.14mol) was dissolved in methanol (500 mL) and THF (500 mL) and the flask evacuated and

purged with argon (3 times). 10% Palladium on carbon (5.1 g) was added and the flask
further evacuated and finally purged with hydrogen gas. The reaction mixture was stirred at
ambient temperature for 20 hours. The reaction mixture was evacuated and purged with

nitrogen (3 times). The catalyst was filtered off through celite, and the filtrate concentrated in
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Cl To a solution of 3-chloro-4-fluorobenzoic acid

(1.74 g, 10.0 nmmol) in DCM (50 nL) was added oxal yl
w@btoswsweo (1. 05 ni, 12.0 nmmol) and DVF (1 dr oppCT/GB2005/000562

m xture was stirred at 5 andbygent tenperature for 16

hours and the DCM and excess oxal yl chloride

vacuf SARPEREN B A0 FGBMEUR 0 B kel Bt A seoona

crop ufmiateriBOVag al‘itaﬂibbl irathe shihe exapy(uang)ne (4 18 nm., 30 mmol)
added to the m xture, which was stirred at anbi ent

'H NV 40aPMSOY: d30xdnolgh 3. 781(ﬁ,e3fbc&46$ésepé\,léﬁo@ 47 éa, 1H), 6.60 (s, 1H),

ed b et hyl
694 K M5 7.8 Goot Sl N Risar b oRPE e R EEEL ) . he
10 ethyl acetate |ayer was mashed sequentially with
1saturated aqueous sodlun1hydrogen carbonate and

crystal li zed from et hyI acetate/ |sohexane to g| ve
the title conpound (1. GM) DH I]WRN7b (CDC13): 2.4 (m

2H), 4.2-4.4 (m 4H), 7.2 5 (m 1H), 7.7
(m 1H) 15 Exanple 12: 3-
[4- (Azetidin-1-yl carbonyl) - -fI uor ophenyl ] oxyl - 5-f

(1- et hyl et hyl ) oxyl -

N- (1- met hyl - 1H pyrazol - 3-yl nzamde o OZ | \ HN
i O CN\ F O To a suspens of
3-fluoro-4-[(3-[(1-nethylethyl)oxy]-5-{[(1-nmethyl-1Hp

DMFY(Ralz6yls) a8 @dyd d
MRSl s shbsgOSITL R By S € o

[(Pheazléiqtfgg}%ngw@ R¢id i(%l@ g( m mqi;) artl. oxB ol Ipriden( IDM%n@O 17 mol)

di |
o DO S PSR SR T b pate o
and ek€dss oiZaﬂyMﬂdSﬁde E@Jateﬁ%@ viideo., Tﬁére@ﬂqgldacgiﬂfiﬂ&ﬂﬁ Whsdis¥ofred in

extracted with et acetate (3 x 1
DCM@ERB nHedng g derd dﬂfoewmea@ﬂsn@thyle% -amiiopyravele (1425 ). 147 mol) and

v L R0, 0 AR B0 B G et

for 286@iatEhe DOMIWHEe ?&a@lﬂ%h K880, SRIMRYEG e 1t%8}§§3een ethyl
2005/ 080360 PCT/ GB2005/ 000562° -96 1H N

acetate (4@0 nd) agdf) N lydsghlaric azld) (,2031‘0719 (Tae etiyl) acetb.té&yér wWak washed
seque%_%lly \'%QtB 6at<1}rﬁ§e z?_(élf()aoeys @%% hy@‘p&en eftrlgf@}_%er{gOQ_FBL) and br,zne (100 mL),
dried (MgSOF) and’evdporated in vacuo. The residue was chromatographed on silica, eluting
with a gradient of 50% ethy! acetate in isohexane, to give the desired compound (51 g)
"HNMR 8 (CDCly): 1.30 (d, 6H), 3.61 (s, 3H), 4.50 (sept, 1H), 5.01 (s, 2H), 6.66 (m, 1E),
6.88 (m, 1H), 7.00 (m, 1H), 7.06 (m, 1H), 7.24 (m, 1H), 7.39 (m, 5H), 9.50 (s, 1H). m/z 366
(M+H)*

The preparation of 3-[(1-methylethyl)oxy]-5 -[(phenylmethyl)oxy]benzoic acid was described

in Example 1.

The preparation of 1-[(3-chloro-4-fluorophenyl)carbonyl]azetidine is decribed below:



(d, 1H), 7.51 (d, 1H), 8.44 (brs, 1H); mz 453 (MH)+

5 The required acid for Exanple 12 was prepared as
walemsosdsed bel ow.  3- Fl uoro-4-[(3-[(1-nethyl et gl/GB2005/000562

oxy] -5- {[(1-nethyl--pyrazohs3-

yl ) am no] car bonyl } phenyl ) oxy] benzoic acid N HNO O

h o JTet hyl

I)oxy] 5-{[ (1-nmethyl -l Hp
enyl ) oxy] benzoat e and

yrazol - 3- yI )am noj] car bonyl }
3-fluoro-4-[(3-[(1-nethyl my] 5-{[(1-

nmet hyl -1 H pyrazol - 3-yl ) a ]c onyl } phenyl ) oxy] benzo
ic acid isolated fromtfie previous reaction (0.75 g,
1.76 mol ) was dissolved in THE (30 nL) and added to a

To a s%‘ﬂ!ttibtn' cﬁf?a GflodoL4- ﬁth‘B‘oeﬁ%@J X4 gle @W@rn’ﬁlhﬁﬂﬁn(ﬁbﬁ%ﬁ mL) was

In water (15nL). mxture was stirred
addedlcﬁia@ri’mhkemtdel(hﬁﬁ) mIatlar(anm»ﬂ) 4d DMEr($ deap). ThtaniRIHEe was stlrred at

5 amb 1%%@&6%&1{%? g@ ﬁi)lggggd g%'ﬁ&g/li@ eer:ssvto%ély]s%ﬁ e evaporated in
vacud® THE k&¥idl il 'chltoﬁﬁﬁ g.ncg éé?ugigg%@%cmohhe 2 g,rIZarBﬁilong&Q taken

in'vacuo to give t onpound

up in DM G2 DivEG)and 1ri&BylauahinedMl)18 8L, 78 mmol)iﬂd)ied . tﬁd rr(lxinm which was
stirre(éL Ig_P drg‘tp%er’?tstﬂgqrgnqra%q?% foI% hso?ﬁ?s( gl:lil Hﬂ_l{)/l’éy_sz'e%%@g@gd ngec’gcug ﬁ%;l the
remdu%%aﬂt%on%@lj) fvwéh')e ls (100 m{d) and 1N hydrochloric acid (50 mL). The

or o- I eth
10 ethyl aceydte Tayed (vas Watltwllsedl&énpyﬂﬁwﬂh s&urated aqueous sodium hydrogen

carbofpih angPgnG. et (MESD g GBS LTS A Pidusestiosysbbisgrom cthy
acetategzsolﬁgkﬁstbg e}&ﬂéﬁﬁ@%{)@g&ﬁ@%ﬂ@ g)3 64 mmol) was added

a m xtur
"H NMR & (CDCls): 2.4 (m, 2H), 4.2-4.4 (m, 4H), 7.2 (m, 1H), 7.55 (m, 1H), 7.7 (m, 1H)

15
Example 12: 3-{[4-(Azetidin-1-ylcarbonyl)-2-fluorophenylloxy}l-5-[(1-methylethvl)oxy]-

N-(1-methyl-1H-pyrazol-3-yDbenzamide

YQ*ﬁ“
.

F

o
To a suspension of 3-fluoro-4-[(3-[(1-methylethyl)oxy]-5-{[(1-methyl-1H-pyrazol-3-

20 yl)amino]carbonyl}phenyl)oxy]benzoic acid (300 mg, 0.73 mmol), HATU (590 mg, 1.52
mmol) and azetidine hydrochloride (138 mg, 1.45mmol) in DMF (5 mL), was added
diisopropylethylamine (0.52 mL, 2.9 mmol) and the mixture stirred at ambient temperature for
24 hours. Water (30 mL) was added and the mixture extracted with ethyl acetate (3 x 15 mL).
The combined organic extracts were washed with brine, dried (MgSOy), and evaporated to a

25 residue which was chromatographed on silica, eluting with ethyl acetate, to give the desired

compound (190 mg).
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20

met hyl et hyl ) oxy] - N- (1- et hyl -1 H pyrazol - 3-yl ) benzam de
(500 ng, 1.82 mmol) and nethyl - 3, 4-difl uorobenzoate

W@ 3008/08m360 2. 18 mmol ) in DMF (5.0 nL) and the sPCT/GBR005/000562
m xture heated at 160C in aggSmith Creator M crowave'
for 2 hours. The m xture was allowed to reach 5

s G RCDEASIRS R A% B SESY Foh SHSER  HEEASs oo

. | ! ! 0
11D, EL%QHEHPJX, 6.98 Gh,?%)gg%mtn%ﬁm}iw Y@?ﬁ?@.w &f 1?% 187 (hO111), 7.41

) and dri ed grve a mxture of

(d, 1dpSisled, tdpBotthdranidl); m/z 453 (M+H)"

3-fluoro-4-[(3-[(1-nethyl et hyl) oxy] -

5-{[(1-met hyl -1 H pyrazol - 3-yl ) am no] car bonyl } phenyl ) ox

k i ' ' .used

Tl Enapiale 12 i prebllct o B LU e 14
(MtH) + The preparation of
-h -5-1(1-

%@W}%I ) phenyl | oxy}-5-[ (1-nethyl e
thyl ) oxyl -N-(1- nethyl -1 H pyragol =3-yl)benzamde o O
z HN CN O To a suspepsi St
4-1(3-[(1- met hyl et hyl ) oxy] {[(”1-met hyl -1 H pyrazol - 3
20 yl)am no] car bonyl } phenyl Joxy] benzoi ¢ acid (300 ng,
0.63 mmol ), HATU (600 °60 mmol) and azeti dine
hydr ochl ori de (150 g grmol ) in DMF (5 nL), was
added dii sopropylethyl amne (0.56 nL, 3.04 mmol) and
the m xture stirred at anbient tenperature for 24

The moaurs .of Weetieyl 3¢(fBibrodd) [ (3vi€ -addeibtiandxy s {[(l >thethe-1H-pyrazol-3-

t t it h et hyl t at 3 15 ). Th

Sl aE P KPR ESr Siarhehida b by 5- (1
Ly A B YR A 30 B e
reactmad0 46 e, 1176 nyinvl) wdselissdred ieTHEFQBP @ill)dnd @& )a.solukdon of lithium

NVR S (d6-DVBO) : 1.30 (d, 6H), 2.25 (m_2H), 3.78 (s,
hydrogqlgle, m,gp@}gfd(q{? (&@.ﬁ g &8 agnehnin weger (15mIps The apjkturg pips stirred at
ambi%ﬁ)ﬁénf}éﬁ%}{zdr 2? %%ﬁrsg&g 6&%—%HF71‘T%)%VéO‘;I‘n ééz%dd ’Fl%‘%iju{ei%l%r was
acidifibd with IN] hydrocizloAd acif bt ) e 201bH1REBRAN filtered off, washed with

PCT/ (B2005/ 000562 -98 The required acid for Exanple
watenand giied i apenody give e deviradecanmorad(LS7g).

o NME S GADNREY 190Y! $195%1 787, 3mf, 41 LI ), 65500 881683 (m,
1H), 7.22 (m, 2H), 7.41 (s, 1), 7.57 (m, 1H), 7.81 (m, 2H), 10.83 (brs, 1E).
m/z 414 (M+H)"

Methyl 3-fluoro-4-[(3-[(1-methylethyl)oxy]-5-{[(1-methyl-1H-pyrazol-3-

yDamino]carbonyl}phenyl)oxy]benzoate

Y@*P_
8 L

0
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yl am no] car bonyl } phenyl ) oxyl benzoic acid 0 ONMH o
Ho I 5 A solution of ethyl
W@ 240688(3¢0- et hyl et hyl ) oxy] - 5-{[ ( 1- et hyl - | H pRCEHEBR003/1000562
yl ) am no] car bonyl } phenyl ) oxyshenzoate (14.74 g, 0.035
nmol) in THE (580 m_) was added to a solution of

Potaséil:.{nhéam(r%ged(%r@rg;ngge _? %giv%sead\gi\é% ga(lgl})%tgr -%dxgj-:?—[(l—
methyﬂ@tﬂpﬁér@f]wel “hethyl 8 Anpiifasoladiéll)bdiearhide (se(m\ged 8L fnrdél§ bed methyl-
he 10 aqueous layer was acidified with 1M

3.4- dlﬁyderqb@ﬁszr ETRang % h&)mmql) ind W Ft (B mb) andl the sldures] miture heated at

60° ' l ! e%rﬁlqh gl;eé;ator ?cli] E or %ﬁt e ’ﬁ;ﬂe mg%q%d | @gX%E % fe2ch

ambleﬂﬂ @erﬁ%@%re( alld%ﬁes(sdre(sﬁig)lred&ea & (z@uofﬁ@ater@l o Wfad%eil taken to

pH4 apgl exlmyted mtq ,@th(yé acetaty (2 x(lg gnIé)l;Twa_s_hq;i w1vh ‘gggne((do n;ng))and dried
(MgSéﬁh& f F%Xt F%(lf tﬁgt%ﬁsned(compou&cwnd fiﬂ fluoro E—[&I-\ﬂ-%ethy?ethyl)oxy}-
5-{[(1- ﬁwl 1)cpgsy:bzo”1 3 D&nﬁ%‘]&%cﬂyﬂpﬁb’ﬂy@b&b{b@md& ham(m% g). This

cd

car bonyl } phenyl ) oxyj benzoate n
mixtuge Pes 4 \Mkﬂﬂ@arfm@hﬁtpelﬂma@n 7.26 mol) was added to a

hydroxy-5-[(1 20
"1/24%% éjﬁg% @f}lﬁ xy] N-(1- et hyl -1 H pyrazol - 3-yl ) benzam de

(1 g, 3.63 nmmol) and ethyl-4- fluorobenzoate (672 ngy,
3.99 mmlf) in DMF (18 nL) and the stirred m xture
The pheparatpnay &mB@OXYér[(Qm ethyD@EyidV-(I-methyhil -myagzokdded

and ter x 50 m.), brine (50 nL),
yl)ben(ﬁa]ng V\%@% da]ﬂ %il\ ed in vacuo. The residue was
chronat ogr aphed on si lica, eluting with a gradient of

50% et hyl acetate in isohexane, to give the desired
conmpound (0.6 g) WO 2005/ 080360 PCT/ GB2005/ 000562 -99
S :

methsll-i)ﬁl ;(wﬁzol%ﬂl;l)bznz%lmﬁm 1H) 7 28 (m 1H) 8 03 (d,

8.5 (S, IF). rn/z

w(;*f”‘
0, O

o
To a suspension of 4-[(3-[(1-methylethyl)oxy]-5-{[(1-methyl-1H-pyrazol-3-
yDamino]carbonyl }phenyl)oxy]benzoic acid (300 mg, 0.63 mmol), HATU (600 mg, 1.60
mmol) and azetidine hydrochloride (150 mg, 1.52 mmol) in DMF (5 mL), was added
diisopropylethylamine (0.56 mL, 3.04 mmol) and the mixture stirred at ambient temperature
for 24 hours. Water (30 mL) was added and the mixture extracted with ethyl acetate (3 x 15
mL). The combined organic extracts were washed with brine, dried (MgSQ,), and evaporated
to a residue which was chromatographed on silica, eluting with ethyl acetate, to give the
desired compound (120 mg).
'H NMR & (ds-DMSO): 1.30 (d, 6H), 2.25 (m, 2H), 3.78 (s, 3H), 4.05 (m, 2H), 4.43 (m, 2H),
4.75 (sept, 1H), 6.58 (s, 1H), 6.81 (s, 1H), 7.09 (d, 2H), 7.23 (s, 1H), 7.44 (s, 1H), 7.60 (s,
1H), 7.69 (d, 2H), 10.80 (brs, 1H); m/z 435 (M+H)"



(MtH) + 5 The preparation of
3- hydroxy-5-[(1-net hyl et hyl ) oxy] - N-(1-net hyl -1 H pyrazo
wo 2®s/08U3pbenzam de i s described in Exanpl e 11.PERGBRI08/000562
14: 3- [(1-Methylethyl)oxyl-gg((4-{ f
met hyl ( 1- net hyl pi peridin-4 10 yl)am nol

car.bonyl 1 ph X net,.hyl t.-hi adi azol - 5-yl
The rf’%%lﬁ glaérén %g)r i%%ghﬂf X#&’as h‘leﬂa]adlﬁg dﬁfc&%%b%ll ¥is pensi on of

4- [(3 [ (1-met hyl et hyl ) oxy] -5-{[(3-nmethyl -1, 2, 4-thi adi a
an1no]carbonyl}phenyl)oxy]ben20|c aC|d (250
hvh fisy 1yi' 3zgtB- mol ) and
. peridine (170 ng, 1.21 mol)

' S LAY di i sopropyl et hyl ami ne
(O 44 m., 2. 24 nmol ) and the myxtuke stirred at
anbi ent temmrMUref .4hor Nater (30 nL) was
added and the nixture edHMAPh ethyl acetate (3
x 15 nmL). The conbi ned orga Ic extracts were washed
with brine, dried (MgS Oand evaporated to a
resi due whi ch was Chb%éﬂzggraphed on silica, eluting
t hyl

A A ”;

with 10% net hanol in acetate, to give the
S desired conpound (52 ). 20 1H NVR 8 (CDCL3): 1 29
A solflon 6FBthyll4-§3-[(MmettiPleth b I‘HTDeth 21111 $01-3
bedon yﬁgmeﬂ%&@]f@[g vk prfr 672(m

yDaming]c omﬂ}phﬁnybpgy]bmz@@te((hﬁ} 746 0. 03’5 nml)(ld TI‘E—[)58O ™mI90vas added to

« solfepmatiibing! Qo ot (LAl EVUAE Belipi o). The

mixtlﬁr@ ks QB30 & IAEHIEABERABARPORR A8 holfOind the THF removed in vacuo. The
4-1(3-[(1-Met hyl ethyl)oxy]-5- ff (3-methyl-1 2

10 aqueapstlpyesaiag ZIOIIdIfEd with aM ltrwijr@éuﬂcmmadlq (Wmhy lahdshe]sbBd pricipitate

ﬁltereécf W&’I was‘lsqed w1th Water andl\clzlned in v&c%tol_tloo give the gesnea %on%{acl)u?n (?E 6 g).
1 NFR K h [yl =t [
H zol isngSbMSG;}mmrggqga?ﬂg%%% Bher%/ b)élnH Ogtg g b%)a% 5,

1H), 3.03%d8FD), ¥.24r(s, THD, [ ¥0%s,HH), W4 (mduﬂyi 798 @, 2H), 10.85 (brs 1H),
12.80 (brs, 1H). m/z 396 (M+H)"
15

Ethyl 4-[(3-[(1-methylethy)oxy]-5-{[(1-methyl-1H-pyrazol-3-

yDamino]carbonyl}phenyDoxy]benzoate

Y"@imf "
goy

o)

Potassium carbonate (1g, 7.26 mmol) was added to a mixture of 3-hydroxy-5-[(1-

20 methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide (1 g, 3.63 mmol) and ethyl-4-
fluorobenzoate (672 mg, 3.99 mmol) in DMF (18 mL) and the stirred mixture heated at 115°C
for 24 hours. Ether (100 mL) was added and washed with water (3 x 50 mL), brine (50 mL),
dried (MgSOy) and evaporated in vacuo. The residue was chromatographed on silica, eluting

with a gradient of 50% ethyl acetate in isohexane, to give the desired compound (0.6 g)
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solution of |ithium hydroxi de nonohydrate (1.33 g,
31.75 mmol ) in water (53 nL). The mxture was stirred
wa@eooawkizent tenperature for 48 hours and the TEL/GB2005/000562

renmoved in vacuo. The aqueqys |ayer was acidified

wi th 1M hydrochloric acid (30 nL), and the solid
1 (JpaY e it , d wi.th ter ried
H R LERTD S 30 o THE S il Acdaueta. (2 oo e 7, 11D,
6.80 @8- 7. . : 8.5t (21H).
QLTTD. 005 N J1. 68, (1D, 7. FEO 05 (@ D09 EE1ED, s 424
(M+HJ 56 (m 1H), 7.97 (d, 211). mz 414 (M+H)+ Et hyl

4-1(3-[(1-nmeth 1~ ethyl

oxy]-5-{[(3-nethyl -1, 2, 4-thi adi azol -5- yl)am nol
The p&?é%gl{%ﬂ (}flg Bg((ﬁ)}t)éggs, g i([zgn car b%%g? (Se%y?é\NQSmg@y% éﬁgﬁ%d \?vas
yDberaantade {sodeacnbedtin®xaaipl@1hydr oxy-5-[ ( 1-

met hyl et hyl ) oxy] - N-(3-net hyl -1, 2, 4-t hi adi azol - 5-yl ) ben

zam de (10 g, 34 mvol ) and ethyl-4- fluorobenzoate

(6.71 g, 41 nmmol) in DVF (160 nL) and the stirred

m xture heated at 115C for 72 hours. Ether (300 ni)
Exampdes 1dd def{1-avekhwheslngbxwi-5H (4vdfreeth ¢ 181 -metB@Ipideridibai ne
50 nmL), 20 dried (MgSO4) and evaporated In cuo, The
ROJiCArRonN] PReny HORY Iy d et 24 Lhenzamide
gradient of 5 to 50% et hyl
give the desired conpound (2.8 g) 1H/NVR 8 (d6-DVBO):
1.30 (m 9H), 2.45 (s, 3H), 4.30 {qj 24, 4.77 (sept,
1H), 6.95 (m 1H), 7.15}_%\3“, , E)@& (m 1H), 7.55
(m 1H), 7.99 (d, 2H), 13.38 s, 1H). nalz 442

(MtH) + 25 WD 2005/ 080360 PLI/ 6B2005/ 000562 -101
3- Hydr oxy-5-[(1-meth | T|

yl)oxy] - N- (3-net hvl {1, N tH adi azol -5-yl ) benzam de O

SN-~O\ )~ N H- A ol ution of

3-[(1-net hyl et hyl ) oxy] - N-(3-net hyl -1, 2, 4-t hi adi azol - 5-
To a syperssior] ¢{rh@y rratetlyilgtbxtydyddz €3 -vethy’d3, 24 - tHBEliamvbb) ,

trifl ti |d (160. and t hi oani.s 50.5
s CHBE BT oAb g Samys B By ane 3o
mmol) B§d TEﬁeﬁP@ﬁﬂ(ﬁfé&%ihH)gYﬁM%@(@ b0 ke 1n¢ _%ﬁlﬁyr? gggmrgit mL), was

I nto satufated sodi umbicarbonate sol ution
addedatiicsoprapydatbdaminet(6.44 mL, 2.24 mmol) and the mixture stirred at ambient

temperature for 24 hours. Water (30 mL) was added and the mixture extracted with ethyl

acetate (3 x 15 mL). The combined organic extracts were washed with brine, dried (MgSO,),
and evaporated to a residue which was chromatographed on silica, eluting with 10% methanol
in ethyl acetate, to give the desired compound (52 mg).

"THNMR & (CDCls): 1.29 (d, 6H), 1.59 (m, 2H), 1.80 (m, 4H), 2.12 (s, 3H), 2.37 (s, 3H), 2.80
(m, 6H), 4.70 (sept, 1H), 6.72 (m, 1H), 7.05 (d, 2H), 7.30 (m, 1H), 7.41 (d, 2H), 7.50 (s, 1H).

m/z 524 (M+H)"

The required acid for Example 14 was prepared as described below:-
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ethyl acetate (twi ce). The conbi ned organic extracts

were washed with brine, dried (MJSO4), filtered and
wao b@spgizgent renoved in vacuo. The residue wasPCT/GB2005/000562

triturated with DCM and vvasm@l_ with 5% ethyl acetate

in |sohexane to glve the desired conmpound (12.8 g) 10

: , . 1 (s, 3H), 4.67

5 ) Yy, 7.24 (s, 1H),
lamﬁl &arf)&ll nfz&"csacldll'b rﬂz 294 ( MrH) +
1- Met oxy] - 3-net hvl -1, 2, 4- th| adi azol - 5-
yI) 5[(pheny|msthy|)oxy]be zg@gos- Ol ~ H-N
15 DMF (2 drops) wa | ution of
3-[ (1- net hyl et hyl ) oxy] - (phenyl net hyl ) oxy] benzoi c
acid (29.6 g, 0.103 nDI) and oxalyl chloride (10.78
m., 0.12 nol) in OrrL) The m xture was stirred
at anbi ent tenpertk or 4 hours and the DCM and

excess oxalyl chlorgde renoved in vacuo. The residual
acid chloride was dissolved in DCM (220 nlL) and added
A solatiarpef eﬂeylt% [(3~] ElrinethyB:timd jobry - Sﬂi Braethly]- aa;%ma@zpnz- 43

eI B oAb CoRe TS Praaleh HFIALS M Msadied o2

solutlbﬁ oYVﬁfHﬁrﬁ'T@dﬁ)txhderrﬁQn&iydﬁH@(leﬁ RMBEhAYIR wWald (E’?mL) The

hours. DCM was renoved in “vacuo, and the resid
mixtupawias smmﬂe@t dpetiowd éwmp:etrhﬂwe facdB énpers(and t‘Dherfﬂ)IF agrdovie in vacuo. The

saueo NG SnhiGishRenin B cbiortiti GO DAL B Sob DhRGiniace

ﬁlteréWﬁf %ﬁe&%ﬁtﬁ%&%ﬂﬁ%@@d Tba@Bdo %Neriﬁe &é's%d Bshpodld @% g).

and concentrated i n vacuo. he residue was

'H Nmmbcmtmmhemm GH), R4, (s,4H)t #4119 (s/apt hH) @P2¢inehl), 411 (d, 2H),

0% te ohex Jgive the desired
7.35 é‘brh%@ §66 %3 W@@ékﬁoe’&% @é"rﬁbszoow 000562 -102

1H NMR 6 (CDC13): 1.32 (d, 6H), 2.31 (s, 3H), 4.51

(sept, 1H), 5.05 (s, 2H), 6.74 (m 1H), 7.03 (m 1H),
Ethyl A-[{8-[ (l-methitdthyDox3BS{{fif3-mbthyl-1.D. Athi{ddze]-51H) . m z 384
(I\/H-|—|)+ The .preparation of
amnqlearboryl lphegynoxwbenzoate [(phenyl met hyl ) oxy] benzoi c
acid is described in 5 Exanpl eO 5B OLOd CAL  Tests:
The biol ogical effects of jthe gongQuads of formula (1)

may betestedlnthefo\l/ WﬁyN 10 (1) Enzymatic
activity Enzymatic activity reconbi nant human

pancreati ¢ GLK maybe m;(*;d by incubating GK, ATP
of

and gl ucose. The rat e, oduct (ie G6-P) formation
may be determ ned by doupling the assay to a G6-P
dehydr ogenase, NADP/ NABPH syst em and

Potassium carbonate (9.38 g, 68 mmol) was added to a mixture of 3-hydroxy-5-[(1-
methylethyl)oxy]-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide (10 g, 34 mmol) and ethyl-4-
fluorobenzoate (6.71 g, 41 mmol) in DMF (160 mL) and the stirred mixture heated at 115°C
for 72 hours. Ether (300 mL) was added and washed with water (3 x 100 mL), brine (50 mL),
dried (MgSOy) and evaporated in vacuo. The residue was chromatographed on silica, eluting
with a gradient of 5 to 50% ethyl acetate in isohexane, to give the desired compound (2.8 g)
'H NMR & (ds-DMSO): 1.30 (m, 9H), 2.45 (s, 3H), 4.30 (g9, 2H), 4.77 (sept, 1H), 6.95 (m,
1H), 7.15 (d, 2H), 7.36 (m, 1H), 7.55 (m, 1H), 7.99 (d, 2H), 13.38 (brs, 1H). m/z 442 (M+H)"
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15 nmeasuring the linear increase with tine of optica
density at 340nm (Matschi nsky et al 1993). Activation
wW@B0oSk803by conpounds can be assessed usi ng thi BCHEB205/000562
in the presence or absence.igf. GLKRP as described in

Brockl ehurst et al (Diabetes 2004, 53, 535-541).

Gdlgf’l‘é'%l Eg 9‘ K

pancreatlc and hepatlc wRNAoreg ctively, using

est abl i shed techni ques _de ed§ Sanbr ook J,
Fritsch EF & Maniatis| T, 89H prinmers were
desi gned according to the K and GLKRP cDNA
sequences shown in TanizaWﬁ*et al 1991 and Bonthron,

A sonsigliof i e BT TSR eI R ane
(pher@lﬂﬁ@ﬁyﬁ%b@@z&nﬁh@@@% 88 nlimol Otlrllﬂublﬁiafiﬁlcpﬁﬁdlﬁ%g i IDtant khioanisole

(Short et al 1998) a reconbi nant cl oni ng vect or
(50.5 Qsls)tveqm stimeil khambignt ﬂa@pe@wpb é@/reﬂcﬁé IbylrsvaTh% PA Pas remoieder vacuo

and o resi poteet ER v Rled oA SRR gorofis [T RE R facted into

ethyl A%dté (t&lid)NTIR dodSbindd @gkﬁe eiaﬁfad@@%ﬁrwmaw%h‘&%n@ rtﬂleli7(Mgso4)
pronot er Sequences; 0 filamentous phage origin of

ﬁlteredeqnﬂuthmqlmnt zanaoed immpéue. [The reshuggvasdgiusatedweth lfMewnd washed

WO 005/0 0360, PCT/ 2005/ 000562
with S 2yt ACRie R lodhkancls e1Ve g P Brd enmBnEyErE Qener al | y
'H NSAE 5i(@4DROPY . :ﬁ'B(ﬁCEH POY1Es] 9i), 4490 &, ), bURES, 1}§f708 (s, 1H),

strains DH5a or 3 wer e gro I'n Lbroth

7.24 (§0L16))0.88f (s 0LE), aRd5 mm\/ﬁg) od/z1294 (We) i f ugat i on at
2,000g. The cells were washed twice in ice-cold
delonlsed water, 5 resuspended in 1nl 10% gl ycerol and

Wty oxylbenzamide

(0.0025nm pore size). 40nL anf gell s were incubated
with I mL of |igation >Ei—DI\IAonlcefor 10
mnutes in 0.2cm el e\ni/r atHon cuvettes, and then
pul sed using a Gene Pul serTTM appar at us (Bi oRad) at
0.5kVecm 1, 250nF. Transforfants were sel ected on

L- agar suppl enented wit etracyline at 10 10ng/niL or
anpicillin at 100ng/ nL.. ression GLK was expressed
fromthe vector pTB375NBSE in E.coli BL21 cells,

' t 6- Hi
DM R2 FHE) R8s Baae1 36 QDRABA br BB iy RARNALG109, & O ©
[(phemg@irzilyhorglbedicieadid{2ne kyo. lemﬁmh)enldmlalyab]hlen&eawm B, 0.12
ETZDéé DNA, Novagen, Cat nunber ~697703. The 6-Hi s
mol) inlgC Jel) The Y9k Vsrstirted 4t pwhieat temperaiige 8%% hoawt and the
DCMparnﬁte?F&s% al? glﬁbﬂﬁ@r {fﬁ)@%& ?,9 uE hThe residual 1d chéoqde was dissolved

ni cke Piacetic acl o Agarose purchase
in DO &Y= m({ § ahd Eldtle&QE&ﬁ&lse (. Kamivas-neethyleis s edhihd@nale (E2.43 g, 0.108

mol) ;/;nedcttn%‘:hyﬁ)a';r%lﬁg(g& mI\I/JI O}élg rrll(gl) mnDCEll\/% ?2|2|O n?]'_L,)2 %t (():°eCI ! "l§he reaction was
allowed to warm and stirred at ambient temperature for 72 hours. The DCM was removed in
vacuo, and the residue partitioned between ethyl acetate (400 mL) and 1N hydrochloric acid
(200 mL). The ethyl acetate layer was washed sequentially with saturated aqueous sodium
hydrogen carbonate (200 mL) and brine (100 mL), dried (MgSQ4) and concentrated in vacuo.
The residue was chromatographed on silica, eluting with a gradient of 20% ethyl acetate in

isohexane, to give the desired compound (33 g)
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produci ng a reconbi nant protein containing a
C-termnal FLAG tag. The protein was purified 20
WO piosiosd3byy by DEAE Sephar ose i on exchange f ol | B&EGBRS/000562
utilisation of the FLAG tagghar final purification on
an M2 anti-FLAG i munoaffinity columm purchased from

o AP 4260 4 P 0 B A e

7.03 (WETH9), §90§moN omss b@bq . i By tLH*(age
(12}%% megﬁ; }gr ol er) ?ed a |gh at di et (45 % kca
fat) for at | east two vveeks prior to experlmentatlon

The ani e use T
The prggega AR UL Sl e Pl n i€ aif fugosoribed in
ExamBledl | Y 120 mi nut es before oral admnistration of a

' ucose solution at a dose of 2 g¢g/kg body weight.

Bl ood gl ucose | evels were neasured using a Accucheck

| uc ter from30 tail bled sanples taken at
BEZL&ﬁﬁﬁgagnt time points before and after adm nistration
Tests: Of 9l ucose (tine course of 60 mnutes). A tine curve
of the blood glucose | evels was generated and the
The bialog@walieftkets- b hthe compeuidsd)fofmoula (Y Mayibeutssd weabe following way:

cal culated (the tinme of glucose WD 2005/ 080360
PCT/ GB2005/ 000562 -104 admi ni stration being time

(1) Enéﬁé’c?c acPeﬁ%ent inhibition is determ ned using the AUC
e venicle-control group as zero percent
i Biyimatic emvrtjaoﬁraoombmaht Iursan panfdeditic QLK n8y b8 n@asur@l by

incubeGORRRA 0 ERosc TEeR g BRI oD TR PG

iy S E01 1 O SN W

measuiﬁﬁg ¥ /liriear MOré3é Q.flfh?tﬁne bfotidal dacity ais34ﬁnlrra(ME@5ﬁnsky et al 1993).
Actlvaélﬁa og Q&I%{)?\é\%%%fgy niygtage%sih Slgfnug%glrs:?g;qygrrl a}EﬁRre e%cs;eugreabsence

oroL PR TR B A IR 700 s, 1

and Granner D. K (1993) Annual ReV| ew of Nutrition
13 463- 96 2 DeFronzo R _A. (1988) Diabetes 37
Lrie2 a0 XBual i, H., Vioiuiet

b @I%f}@@lkﬁ%i’ cﬁﬁ%ﬁa TN ?‘é@a};%véammatw and

hepatiERgR N despocitinelly, winditiblishe] 132idhiqe Gescribed in Sambrook J, Fritsch EF
& Maniatis T, 1989. PCR primers were designed according to the GLK and GLKRP cDNA

sequences shown in Tanizawa et al 1991 and Bonthron, D.T. et al 1994 (later corrected in
Warner, J.P. 1995).
Cloning in Bluescript 11 vectors

GLK and GLKRP ¢cDNA was cloned in E. coli using pBluescript II, (Short et al 1998)
a recombinant cloning vector system similar to that employed by Yanisch-Perron C et al
(1985), comprising a colEI-based replicon bearing a polylinker DNA fragment containing
multiple unique restriction sites, flanked by bacteriophage T3 and T7 promoter sequences; a

filamentous phage origin of replication and an ampicillin drug resistance marker gene.
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702 4 Bell, G 1., Pilkis, S. J., Wber, |I. T. and
Pol onsky, K. S. (1996) Annual Review of Physi ol ogy
wG30508B6B6 20 5 Vel ho, G, Petersen, K F., PreBH6§RI058/000562
G, Hwang, J. H, Rothman,_{fp3l., Pueyo, M E.,
Cine, G W, Froguel, P. and Shulman, G 1. (1996)
Trans](]ﬂi]v;za{}? of Cinical Investigation 98, 1755-61 6
esen H B., Jacobsen, B. B., ili, S.,

BEeCbH @fansformatidi@Sl ére WMo dlly éhmed’blﬁﬁ@l’blectﬁporatlon 400 mL cultures
Br us&aard, K., Mssa, 0., l\/ag uson, M Shi ot a,

C.,
of straipg I3 AR 95 BY.21DE) wqmgrov@gl mthttcp an @D @QQ)Q)Q() 5 and harvested by

centn%g#’c@n% é&% ,]/.iﬁf %\%ﬁg \gg%wdéwlce % %ﬁe-wg\?ﬂomsed water,

resus&ﬁﬂ&ﬁﬁ' ImL 1% cerM &l ored ahqﬂ@'tspitam()@ ngkktﬁintrﬁﬁ(%s were
C., Magnuson, A., Matschinsky, F. M,

desalteﬂmmm Ml@yporﬁmeneﬂ“‘abgn@gnw(o (2)133}112)414@3 M@) 40mL of cells were

BT A
electrﬁ)Elt atgna‘fﬂv%ﬁes %d fhen &)rl]lg'aj%@ rugltngg Gdhe P%rlse ‘Re%%‘dfartus VSM'loléld) at

schi nsky,
0. SkVEngll 250mPo ﬂ‘mmlfom‘fant\dadere iselectd3d 8n B@r 31ﬁppﬂerﬁarted wikh tétracyline at
ester, EB (grall V. K, Tapscott, E. B., Frazier,
10mef pr argRigil gl 5 (1995) Horrmone & Metabolic
Resear ch 27, 19-22 9 Desai, U J., Slosberg, E D.,

Boettcher, B. R, Capl an, S. L., Fanelli, B., Stephan,
Exprefsion @unther, V. J., Kaleko, M and Connel I y, S.
(2001) Di abet es 50, 2287 95 10 Shiata, C

FGLkyes exgressegé‘{%me vpctoEpTB@?%gﬁSEKn qogrBLQj cells producing a

on GLFERG cons ThPR 3530 Bl o g

meth151@hé eAlt'Emathelljypshnot]zkr suititle véctor iBpEIN1(+HDNa) Nowak&t, Lat number
'Jélﬁ Proceedl n of t he. Nat i onal Acadeny o
69770§c i 106 OcBloRe e uspd logt pirificatien pfiheirecenggnant ppeeigen a column

ol TR SRR e T TR Sy g
BIGIJKRJ? oak ekhresdedtfom ﬂ%ecﬁﬂ: 3BBAS CICNIDBY Ieod:M) 1ICE.0011 BL21 cells,

Davis, S. N Mann, S. L. and Cherrington, A
produginge r5cqybipantagotet eontaining 4 C-igggnat Fi Qaga e prqatem was purified

1n1t1a1§ot§v°l§f8%£ é?&ﬁgl O?X"%Rﬁﬁ%gg‘géﬁg g? ﬁtlh%ﬁloﬁ}g t}%ﬁrgé%g for final

purifitationlon a8 MManti JINRE imsunbaffBity cBhﬁmkﬁurchhsedl from Sigma-Aldrich (cat
Dunn- Meynell, A. A and Levin, B. E. (2000) D abetes

no. Al5)693-700 20 16 Roncero, |., Alvarez, E., Vazquez,
P. and Bl azquez, E. (2000) Journal of

(2) Oral Glucose Tolerance Test (OGTT)

Oral glucose tolerance tests were done on conscious Zucker obese fa/fa rats (age 12-13 weeks
or older) fed a high fat diet (45 % kcal fat) for at least two weeks prior to experimentation.
The animals were fasted for 2 hours before use for experiments. A test compound or a vehicle
was given orally 120 minutes before oral administration of a glucose solution at a dose of 2
g/kg body weight. Blood glucose levels were measured using a Accucheck glucometer from
tail bled samples taken at different time points before and after administration of glucose
(time course of 60 minutes). A time curve of the blood glucose levels was generated and the

area-under-the-curve (AUC) for 120 minutes was calculated (the time of glucose
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BEainQO\RGB@dlt}wﬁnVel&mmg@e&ﬁymvd:_av acn:l,vaBng Ectm&foe glucdkinase with

an EC 01 1S (27 4Pat FOmM O ciimpln, Exetnnle 7 hes Bbouo g el
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WD 2005/ 080360 PCT/ GB2005/ 000562 -107- Clainms: 1. A
conpound of Formula (1): ROH N-HET-1 O O5 (Rm

W@ RBF080360 ) wherein: R is nmethyl; R2 is sel et BEGBRI06/0V0562

C(O) NRARS, - SO2NR4ARS, -S( 4 and HET-2; 10 HET-1 is
- or 6-nmenbered, G li nkedO heteroaryl ring

@&5% S ang P 3k Prily hocarhronends, & Stnley, C. 4,

TREaRANAES! bY@t 8%t £d l\fla[tﬁi'ﬁl%kz'\i? A dandS1erdf, K O (198} New

optionally’ substi’tuted on an a abl & carbon atom or
Englandemgnainoquhnnaﬁmzzmiﬂ)w ded it is not thereby

T SRR T
§99WHM6&@NQEB&§@RCF%M 271 fglpgont ai ni ng 1 2 3 or

et eroat ons | ndepende y selected fromO, N and S,
]Dhme[ﬂ .,88ledBele, By MhuPBoettvhen B Ron@dgian, Sbe., FaptliicBd Skephan, Z.,
and wherein a sul phur. atomin t he heteroc%cllc

ﬁuﬂ@eﬁé@ Toseaicdeea M- wnd@naiusal%é@qlb%%beasép 328799 2
I
BRI YPOR0, CLIR D00 BT Y, BRI 90D, Bt .

Guippd,i Nt Bg Mpnusete penA earid @hesﬁhgeh eAl, ]Dr (cmOB?DlaB@tem 1622-9
sel ected from hal o, fluororretlgfy di fl uor onet hyl
Ferrg, [ludtwplethRiv, ﬁeﬁmh FrratdhYalpra (1%%6&%006 inggof the

I
SR AeAy YRS AR o RBIAERTA s
Sé:la@éUEdBefrbﬁm MEﬁeremaq@BSzotts @méwgéra 6By @a;hlsvdrt J. 1. (1999)
goptlonally substituted with group selected fromR)

al of BjNRSRS] Ch%mmﬁa‘?cal@éﬁﬁyl (optionally

M%eﬂg lﬁyﬁ}l\fgt E\ﬁ ?];p e&g? ek eq %w%%hgﬂ&giabetes Care

ng@@{g@r wWth the nitrogen atomto V\,hl ch they are
at't ached may forma heterocyclyl ring Ségtem as

ddtarere 8., RonEErD, B; Chiyven d5A080860c R CTACEB DRGHEDB56202) Journal of
N%urochemlstry 80, 45-53

Lynch, R. M., Tompkins, L. S., Brooks, H. L., Dunn-Meynell, A. A. and Levin, B. E.
(2000) Diabetes 49, 693-700

Roncero, I., Alvarez, E., Vazquez, P. and Blazquez, E. (2000) Journal of
Neurochemistry 74, 1848-57

Yang, X. J., Kow, L. M., Funabashi, T. and Mobbs, C. V. (1999) Diabetes 48, 1763-
1772

Schuit, F. C., Huypens, P., Heimberg, H. and Pipeleers, D. G. (2001) Diabetes 50, 1-11
Levin, B. E. (2001) International Journal of Obesity 25, Supp5, S68-S72

Alvarez, E., Roncero, I., Chowen, J. A., Thorens, B. and Blazquez, E. (1996) Journal of
Neurochemistry 66, 920-7

Mobbs, C. V., Kow, L. M. and Yang, X. J. (2001) American Journal of Physiology -
Endocrinology & Metabolism 281, E649-54

Levin, B. E., Dunn-Meynell, A. A. and Routh, V. H. (1999) American Journal of
Physiology 276, R1223-31
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R6 is independently selected from (1-4C)al kyl, hal o,
hydr oxy(1-4C)al kyl, (1-4C allcoxy(l- 4C)al kyl,

w@ 2100433@bkyl S(O) p(1-4C)al kyl, am no(1-4C)al kyl PCT/GB2005/000562

(1-40) al kyl am no( 1- 4C) al kyl 306 -
di (1-4C) al kyl ani no(1-4C)al kyl and HET-4; R7 is

df G - |
§%(x%§rk§4gsr§iﬁh %%5 ; %ﬁ’i} 9 Ey alilc(ks?l)d T8 Wsakd v, 1. (1997)
Nﬁﬁ;&@gg{g$gﬂ.@) al kyl and S(O) pR5; HET-3 is an N-Ilinked,
4, 5 or 6- nenbered, saturated or parti al

Sp@awmkaDecSmléh ooy lysharnet i, Rewh Vel s eor, Mg (2000

ﬁffurther h %,/eéoatorrs (in addition to the |inking
WS uro?ﬂﬁ‘écﬁgn iPly selected fromO, N and S,

m@ﬁﬁeﬂa T a&ind Chitn-MERILN, 9@@ Qp@9791mhlhméasar5@w@qa@ By a
C(O - and wherein a sul phur afomin the ring may
bmm,dﬁaE | Golek, Eix Kdirsd ®uno-MeyrS{ION. ar (1098 pB@)2 Rysaug 808, 317-9

ring is i onal | bstityted o | abl e
@g %rgmwr}»gﬁgéqa%‘?%f)\%iyne&x 36 (8867 B Reseitrao, 203-
ependently selected fromR8; or HET-3 is an
N—Ilnked 7 menbered, saturated or partially

Rnwat LiCatRrdlche®. &t ang cAshifordj NG L. (996) Mmh:il)ofc}?hmmlogy Hg7, 365-77

furth ter tom(ln additjon_t the
ipios RacHEHachs 15cs bi-d0tiats Krdabe: & N hel 1965) Life
§c1e1%e@373§@7‘598§an optl onal Iy be repl aced by a -C((O 15
group and wherein a sul phur atomin the ring may
Hptatgrkal FyjithetopKi ehidsBakata) Ta il BOPMaaboSishd)} Elingpab&E xperimental
mhlch ring is optionally substituted on an avail abl e
or nitrogen atom by 1 or 2 substituents

ﬂ%oér egﬁamé%t&sg{i %gfg ut a gg& or 6@{1? Eﬁilga%/altms @55%{112\/5 ology &

Belﬁaa;ﬁwgﬁyit 201 ng, optionally containing 1 further
nltrgﬁgen atom (in addition to the |inking N aton

b, hlang(Y .. Reiepher Gifp, %@ﬁnmmg ,l@m’%ﬁé@rge@d(

g hos, W B o R RO B s

R@xhﬁ&’]h@d ahd ORbbaT BKY DAsKktd3 0083 11 §7§7etmt ed from
(1-4C)alkyl, -C(O (1-4Qalkyl, -C(O NR4RS,
Q@m@aﬂkﬂ%’mmm BdiIiewia €) B Kyrlari @oS., Regptie H WheBugierrAsh M.,

a0 R Pk 6G 8 gt NP0 T D foso 1062

6D@ggg§&qgogc-or N- |inked unsubstituted heteroaryl
ring containing 1, 2 or 3 ring heteroatons

i ndependently selected from0O, Nand S; p is

(i ndependently at each occurrence) 0, 1 or 2;

msOorl; nis O, 1 or 2; 30 provided that when mis O,
then nis 1 or 2; or a salt, pro-drug or solvate

t hereof. WD 2005/ 080360 PCT/ GB2005/ 000562 -109 2. A
conmpound of the forrmula (1) as clainmed in Claiml or a
salt, pro-drug or solvate
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thereof with the proviso that conpounds exenplified in
W2004/ 076420, which would otherwise fall within the
w@e@peswto t his i nvention, are excluded. 5 3. APCDGBRMWALI00562
of the formula (1) as claingg.in daiml or daim 2,
or a salt, pro-drug or solvate thereof, wherein R
has the (S) configuration. 4. A conpound of the
rmula (1) as claimed in Caiml1l, Caim2 or Caim3,
or a salt, pro-drug or solvate thereof, wherein HET-1
Is a 5-nenbered ring. 10 5. A conpound of the fornula
1. Alcpmaguryl efifpsgula(iny one of Claims 1 to 4, or a salt,
pro-drug or solvate thereof, wherein R2 is sel ected
from-C(O NR4R5 and - SO2NR4R5 and R4 and R5 toget her

with the nitrogen ah%rr\ttﬁg whi ch they are attached may
h

forma heterocyclyl tem @ ¢efimed by HET-3.
a_(A) 4ET fi med in any
oor-dr g or solvate

15 6. A conpound of t
one of Clains 1 to 5, or

thereof, wherein HET-3 is a4 4- to 6-nenbered ring. 7.
A conmpound of the f -aP (1) as claimed in Caimi,
Caim2 or Claim 3, a salt, 20 pro-drug or solvate
t hereof , wher efR)R2 Ts s@t’pcted from - C(O) NR4RS and

-SO2NR4R5 and R4 is selected from (14C) al kyl
[substituted by 1 or 2 subsf®t uent s i ndependent |y
where el ected from HET-2, -OR5, -S02R5, (3-6C)cycloalkyl

optionally substituted with 1 group selected from
R! isHéhygnd - C(O NR5R5], (3-6C)cycloal kyl (optionally
,. Substituted with, 1 group selected {rom R7) and HET- 2.
R”is splpeigd fimmednl DR Fos -SQeTGRoRnﬁ@)eR angsHET Zsmed i n

e i 2 SRS, LT s S A e
positiGe bt b@tbnhllp Mok 124ﬁi}t&bﬂ<ﬁﬂ1% héteroasinstin §Enbshtlly selectd from O, N and

substituents independently selected from HET-2, -OR5,
S; whickginRis optipnalsCyehstitead Ry RN evptablearben Homs oF o1y 85 Witkagen atom

. r. | fr. R)..and / D
provigse Mg HB BB bR G, P L Sh S ety sptcted from
RS; selected from R7) and HET-2. WO 2005/ 080360

PCT/ GB2005/ 000562 _110_9. A conpound of the fornul a

HET-Z is)2 %sScird-mambieredolaionMNtlinkaddictarocystyl angicaniginieg 1,22, 3 or 4
el na 50l SURLE N BB SSlaert S50 Bubign qrcnay
be reptRBPBY R AC@PC Okl Rhetein ABYIpRMCat&h in PheTheddrdByclictrhgInaydptionally

a salt, pro-drug or solvate thereof, together with a
be oxidirad teeaed(Q) ©al(). govppvhibh singiis epitrnaly sehstifuted on an available

carbofRRRAE, 5591 80 B SaPenhaty Rrckidi o B, 2

R? is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and
cyano;

R* is selected from hydrogen, (1-4C)alkyl [optionally substituted by 1 or 2 substituents
independently selected from HET-2, -OR’, -SO,R’, (3-6C)cycloalkyl (optionally substituted
with 1 group selected from R") and -C(O)NRSRS], (3-6C)cycloalkyl (optionally substituted
with 1 group selected from R’) and HET-2;

R® is hydrogen or (1-4C)alkyl;

orR* and R’ together with the nitrogen atom to which they are attached may form a

heterocyclyl ring system as defined by HET-3;
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salt, solvate or pro-drug thereof for use as a

nmedi canent. 10 12. A conpound according to any one of
w@b@snos03doto 9 for use in the preparati on of aPCT/GB2005/000562

medi canent for treatnent of1ggdi sease nedi ated through

GLK. 13. A compound according to any one of Clains 1

RCis i%lﬁeg?r{dg@‘tlﬂeeq?dt&} frplgl p(g r@%fkg{j h?ﬂé ﬁgr%gxﬂi%%ﬁ%gf ?ﬂﬁ@ alkoxy(1-
4C)a1ky1 e@lt HOWMIKHE(OhpI - anﬂik}dl ﬁﬁ@ﬁ@%@)&ﬂé}d n(lml@)aﬁtylzﬁﬂma(u -4C)alkyl,
fective anmount of onpound of Fornula (1)

d1(1 @)M@lnﬁlﬁ@)a&%a@H@Wa‘hm 1to 9 or salt, soI vate

A I L T U S

4C)all@.lKhylﬁdkﬁ11&ﬂj)d]]@ﬁ@ﬁE_S(Q)lgﬂﬁe 2 diabetes. 16. A process
he preparation of a conpound of Forrmula (1) as

HET- % lSa@lrrNdhmlwdaﬁﬁ oine e¢mbatkdisawrated or Partiplhy eitsatioatpd heferocyclyl

e G A LT e AR o
1ndep&ﬁl%ﬂﬂ!y @el@&tbﬂ Yrofd OaBltand &, et b VEHL,V. oﬁh gare&tiofhlib@replaced by
npound of Forrrula(l , RO OH H2 ET-1 OO

a C(Q)RZ}ldW(lRBf)lh a(sulp@mtonm 08¢ 0BYIHTomdly/ teRRAdisFA06EL0) or
S(O)z\%}cgiﬂ?,a h 1(19%}] Ct | %&1{&%}1? (%P e(t)nu%%ﬂagle Eg‘ikiré# of m(t&gg& atom by 1
or 2 s@sti/tuénthdependently selected from R®; or

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 further heteroatom (in addition to the linking N atom) independently
selected from O, S and N, wherein a -CH,- group can optionally be replaced by a -C(O)-
group and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or S(O),
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2
substituents independently selected from R3; or

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a
-CH,- group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an
available carbon or nitrogen atom by 1 substituent selected from hydroxy and R>;

R® is selected from —OR?, (1-4C)alkyl, -C(O)(1-4C)alkyl, -C(O)NR*R’, (1-4C)alkylamino,
di(1-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (1-4C)alkoxy(1-4C)alkyl,
hydroxy(1-4C)alkyl and —S(O)pR>;

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or
3 ring heteroatoms independently selected from O, N and S;

p is (independently at each occurrence) 0, 1 or 2;

misQOor 1;

nis0,1or2;

provided that when m is 0, thennis 1 or 2;

or a salt, pro-drug or solvate thereof.
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(R)m (Rn (V) (VM) 5 wherein X1 is a |eaving group

and X2 is a hydroxyl group or X1 is a hydroxyl group
w@nws/03@60 s a | eaving group; [or by reaction waThGBR®5/000562

internmedi ate ester Formul a_(XhL), wherein Pl is a

protecting group followed by ester hydrolysis and

2 P 8iS. Beonih clo Br obprae

there&t\a/lﬁi ﬂlevﬁrbhls@ tHR H&ﬁﬁ&ﬁld%fexg&l jﬁﬁé@m(W@ZOOBO%AﬂO” wlﬂgﬁ would
R2)m (R )n X (M (I'X) 15 wherein X3 is

othermsle é@lfwn@mgﬂmwpopﬁofahlsonmmonﬁa:ralekcpludadeagent and X4 is
a hydroxyl group or X3 is a hydroxyl group and X4 is
a leaving group or an organonetallic reagent; [or by
3. T 9REdhSSu of ME Fdrhnulh i ad GinhdatiR TR PBFCP&%B% oF R541 bo-drug or
(X), followed by ester hydrol ysis and am de
solvafecthevrad:ﬁ ovHereiB' 220 B1eq 8D BGLiFRETI0BB2005/ 000562 - 112 R~
OX3 - OPT (R)Ym(Rs)n X4 O (M11) (X) or (d)
reacti on of a conpound of Fornula (XI) wth a conmpound

4. OfA EQhPOR 6Pthb Formu B (1920458 ned in Claim 1, Claim 2 or Claim 3, or a salt,

pro-drug or solvate thereof, wherein HET-1 is a 5-membered ring.

5. A compound of the formula (I) as claimed in any one of Claims 1 to 4, or a salt,
pro-drug or solvate thereof, wherein R? is selected from —C(O)NR*R® and -SO,NR‘R® and R*
and R’ to gether with the nitrogen atom to which they are attached may form a heterocyclyl

ring system as defined by HET-3.

6. A compound of the formula (I) as claimed in any one of Claims 1 to 5, or a salt,

pro-drug or solvate thereof, wherein HET-3 is a 4- to 6-membered ring.

7. A compound of the formula (I) as claimed in Claim 1, Claim 2 or Claim 3, or a salt,
pro-drug or solvate thereof, wherein R? is selected from ~C(O)NR'R® and -SO,NR*R® and R*
is selected from (1-4C)alkyl [substituted by 1 or 2 substituents independently selected from
HET-2, -OR’, ~-SO.R’, (3-6C)cycloalkyl (optionally substituted with 1 group selected from
R’) and -C(O)NR’R’], (3-6C)cycloalkyl (optionally substituted with 1 group selected from R”)
and HET-2.

8. A compound of the formula (I) as claimed in Claim 1, Claim 2 or Claim 3, or a salt,
pro-drug or solvate thereof, wherein R* is -SO,R* and R* is selected from (1-4C)alkyl
[substituted by 1 or 2 substituents independently selected from HET-2, -OR’, -SO,R’, (3-
6C)cycloalkyl (optionally substituted with 1 group selected from R’) and -C(O)NR’R?], (3-
6C)cycloalkyl (optionally substituted with 1 group selected from R”) and HET-2.
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X5 OHET-1 a(ROS5 ( RYym3)n (X)) (XII); wherein
X5 is a |leaving group; and thereafter, if necessary:
WO 2008080360 t i Ng a conpound of Fornmula (1) into BCDGB005/000562
conmpound of Formula (1); 1Q¢pL) renoving any
protecting groups; and/or iii) formng a salt,

o PRy of @aXihiyy 0 us ySRRRTORT BN B AR 3, ora st

pro-drug or solvate thereof, wherein R? is HET-2.

10. A pharmaceutical composition comprising a compound according to any one of
Claims 1 to 9, or a salt, pro-drug or solvate thereof, together with a pharmaceutically

acceptable diluent or carrier.

11. A compound according to any one of Claims 1 to 9 or a pharmaceutically-acceptable

salt, solvate or pro-drug thereof for use as a medicament.

12. A compound according to any one of Claims 1 to 9 for use in the preparation of a

medicament for treatment of a disease mediated through GLK.

13. A compound according to any one of Claims 1 to 9 for use in the preparation of a

medicament for treatment of type 2 diabetes.

14. A method of treating GLK mediated diseases by administering an effective amount of
a compound of Formula (I) as claimed in any one of Claims 1 to 9 or salt, solvate or pro-drug

thereof, to a mammal in need of such treatment.
15.  The method of Claim 14 wherein the GLK mediated disease is type 2 diabetes.

16. A process for the preparation of a compound of Formula (I) as claimed in any one of
Claims 1 to 9, which comprises (wherein variables are as defined in Claim 1 unless otherwise
stated):

() reaction of an acid of Formula (IIT) or activated derivative thereof with a compound of

Formula (IV),
R! o)
\r OH
o H2N
e

(R®n

(1) (Iv);

(Rz)m
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or

(b) reaction of a compound of Formula (V) with a compound of Formula (VI),

N

(Rn

™) (VI)
5 wherein X' is a leaving group and X is a hydroxyl group or X' is a hydroxyl group and

(Rz)m

X? is a leaving group;
[or by reaction with the intermediate ester Formula (VII), wherein P! is a protecting group

followed by ester hydrolysis and amide formation];

X

10 V) (VID

or
(c) reaction of a compound of Formula (VIII) with a compound of Formula (IX)

R o) H

o T @«“
O
(RHm (Rn v
(VII) (IX)
15 wherein X is a leaving group or an organometallic reagent and X* is a hydroxyl group or
X is a hydroxyl group and X* is a leaving group or an organometallic reagent;

[or by reaction or (VIII) with the intermediate ester Formula (X), followed by ester

hydrolysis and amide formation];
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<R2)mQ \r ©_<

(VII) X)
or

(d) reaction of a compound of Formula (XI) with a compound of Formula (X1I),

Y@ @)

5 (Rz)m (R)n
XD (XID);
wherein X° is a leaving group;
and thereafter, if necessary:
i) converting a compound of Formula (I) into another compound of Formula (T);
10 1ii) removing any protecting groups; and/or

ii1) forming a salt, pro-drug or solvate.

17. A compound as exemplified herein, or a salt, pro-drug or solvate thereof.



