WO 2005/ 080359 PCT/ GB2005/ 000545 BENZAM DE DERI VATI VES AND THEI R USE AS
GLUCOKI NASE ACTI VATI NG AGEN The present invention relates to a group of
benzoyl am no heterocyclyl conpounds which are useful in the treatnment or
preventi o Bfﬂﬁy b§£ase or nedical condition nediated 5 throu%h %Iyqokinase
(GLK or G&“ PELERS to a decreased gl ucose threshol d f oPGLHfsBAH3{00545
secretion. In addition the conpounds are predicted to | ower blood gl ucose by
i ncreasing hepatic glucose uptake. Such conpounds nmay have utility in the
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treatnent of diseases nediated by G.I C using said conpounds. 10 In the
pancreatic R-cell and liver parenchymal cells the main plasma nmenbrane

gl ucose tr andpemreseni igventionzelatos den cruy if benvgytahinglhetooayclyberoepmunds i ons t he

{f‘ﬁft g N R esaobRy BFaenbe %%q%@%&fﬁ% 5e oF metiabedgionansied Fate o
o1 icose BLAL Bupdibhd (EX WOl ol dco RAGTIRNKD Bl BIior BRUSETR 0 Oy
GLK has sécrbiigh theddfisihdoahpsundl wegsealiasdtd Bwrpblootd Ridbésts) lyrepdiygi ol ogi cal
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2 (MODY-2), the diabetes is caused by K loss of function nutations [3,

4] . Hypetuioye temspartenis MIBYI2 Upddripbmsislogeslglticost comederfitems itheeraty ai odseh
utilisat] in both the pancreas and_liver [5%. ,De,f_ectie{le gl ucose
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observed in Y-2 di abetics, hepatic gl ucokinase activity is al so decreased
i n Tylge (GRLIYi[abeGLEsheds@Thigh (Apbirnbit Ky, fogilobeds and id natenhibitddenyt physiological
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secretion and hepatic glycogen synthesis. These processes are crifical in the maintenance of
20 whole body glucose homeostasis and both are dysfunctional in diabetes [2).
In one sub-type of diabetes, Maturity-Onset Diabetes of the Young Type 2 (MODY-2),
the diabetes is caused by GLK loss of function mutations [3, 4]. Hyperglycaemia in MODY-2
patients results from defective glucose utilisation in both the pancreas and liver [5]. Defective
glucose utilisation in the pancreas of MODY-2 patients results in a raised threshold for
25 glucose stimulated insulin secretion. Conversely, rare activating mutations of GLK reduce
this threshold resulting in familial hyperinsulinism [6, 6a, 7]. In addition to the reduced GLK
activity observed in MODY-2 diabetics, hepatic glucokinase activity is also decreased in Type
2 diabetics [8]. Importantly, global or liver selective overexpression of GLK prevents or
reverses the development of the diabetic phenotype in both dietary and genetic models of the

30 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



medi ated through a fructose induced increase in cytosolic GLK activity in
the hepatocyte by the nechani sm described below [13]. Hepatic GLK activity
is inhibited through association with GLK regul atory protein (G.KRP). The
GLK/ GLKRP 5 k$ stabilised by fructose-6-phosphate § to 5
t he G_KRP‘gggaJd@%s;% l'ised by displace r£t of this sugar ﬁﬁospﬁlsﬂﬁb-ﬂg
fructose- | -phosphate (F1P). F1P is geén€rated by fructoki nase nedi at ed
phosphoryl ation of dietary fructose. Consequently, G.K/ GLKRP conpl ex

i nt egri t mediatedibpangh e fhickosa dnduged 'ymf@se egytabkalGLE. activityin the hopebdyye by

dependen r, as, F6P i in the post-absorptive state whereas FIP
pr edom n?theé’%e‘i n&sw@eﬁgghed&e%lg state. In contrast to the hepatocyte, the

pancreatic R blattwl@fLRX&Eﬁﬁfat eﬂgbﬁed %% 1%8 h@H@ 13%}8 @E%‘ e

a-cell GK ac y 1s regu e avairt

substr at @GLEREPG} 0%he GBI GLRRH @ﬁlhiil@;&s%bﬂi’ééﬁ 'byifﬁl%to%—&ph@bﬁﬂlﬁﬁ (F@P} ®etdivg &
t hrough destabilising the GLK/ GLKRP conpl ex. The former class of conpounds

are préditet@UKRS astlidesthbiliecdyy wdioplacament p &S &ugan phobpitarte hfudtbseel-phompheice
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brain that is inmportant in the regul ation of energy bal ance and the control

of food pradosieEtfsia-th8post-Prarslial stater dnesntnesy ® the bepasdiyien thegpasspatesB-cellect i ¢
and anqrectic 20 neurope tides_[15, 19, 20] apnd have been assuned to be the
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or .excit caacent r [ 22].
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obesity [23- 28]. Int racer ebr ovenfgrr cular (icv) infusion of glucose
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actlvators peutic use I n trea ders

i ncl udi nghs@@@as byarauen@aadjytdemuw Iﬂabaétqttﬂﬁanonﬁh%ﬂymaébal amc effects will
be additive or I¥ner gistic to the effects of the same conpounds 30 acting in

the liver andfdKpahER&smndithe Karmdiansdl are @pma@bnm@ms& efshe hyfathalamuas, a
o o YR bl D i S ) ST et 2
VO 2005/ qg’tgﬁéﬂ 4'?@]-{ FRRRLAAPER e been shown to express orectic and anorectic
20 neuropeptides [15, 19, 20] and have been assumed to be the glucose-sensing neurones within
the hypothalamus that are either inhibited or excited by changes in ambient glucose
concentrations [17, 19, 21, 22]. The ability of these neurones to sense changes in glucose
levels is defective in a variety of genetic and experimentally induced models of obesity [23-
28]. Intracerebroventricular (icv) infusion of glucose analogues, that are competitive
25 inhibitors of glucokinase, stimulate food intake in lean rats [29, 30]. In contrast, icv infusion
of glucose suppresses feeding [31]. Thus, small molecule activators of GLK may decrease
food intake and weight gain through central effects on GLK. Therefore, GLK activators may
be of therapeutic use in treating eating disorders, including obesity, in addition to diabetes.
The hypothalamic effects will be additive or synergistic to the effects of the same compounds
30 acting in the liver and/or pancreas in normalising glucose homeostasis, 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).



- 3 G@Kis also éxpféssed in specific entero-endocrine cells where it is
believed to control the glucose sensitive secretion of the incretin
pepti des G P (gl ucose-dependent insulinotropic polypeptide) and GP- |

(d ucagon- Peptide- 1) fromgut K-cells and L-cells respectively
33, 34).%&6 fog“l?ﬁg smal | nol ecul e activators of GLK mayCik: ﬁéﬁ’é“%ﬂ’éﬂ’sﬁi’onal

beneficial 5 effects on insulin secretBon, (3-cell function and survival and
body wei ght as a consequence of stinulating GQP and G.LP-1 secretion from
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of benzyl carbanoyl conpounds "are describ as gl ucoki nase activators. The
nechanitsergligosetsenditisaishrationpd tredacatih pegtides GB Kglucsasa—slepﬁﬁiedt ibyulimearepici ng t he
direct effect  of such cor‘rFounds in_an assay in which GLK 10 activity is
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W03/ 095438 (substituted "'phenyl acetam des, Roch 055482° (car boxam de

and sulsnllzmﬂamgdiéﬁbh&rdl thl\msreubioﬁom thésemtaﬂm—skdqcmbwﬂélwl 002481 (aryl car bonyl
deri vati ves,. Novo 3 and in W03/ 080585 Bi(qam no- substi t ut ed
benzoyl ami noIﬁeWQtOQ@gQP%@ W@UV@WOPIFﬁ)e%Wi* Ranzyispbrmatl rpRter ;
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appl i cati.rns hssahren by WRAREERE dirdQ et RESuaPIRGIHIAES ﬁﬂ‘aﬂmay Bt apka (A):
Nw CO (R)n (A) Wwherein is a substituted heterocycl e other than a
car bk ydcitivitpcd lml@dbs NA]DH@docmmmd,Whlch ituer isatdasured optigallliyeaté datails of the

W)2004/ 076420 yu, scri hes corrpounds whi ch are 25 generall ubset of
those d8JEF? pESaAY ?ﬁcv%@fgﬁ@riw or. CREPPERGS gt dhe @ﬁ%ﬁ%n@emon A ACHY, é@% i tut ed)

al kyl ety 8t Bacoul BRobL bl ARSANKINT GENRPSHIPELE N0l Y found o

smal | group hose descri bed

in WO 03/ 015171Yrﬁher\6}LI§ bcthaugs Beraisah dyschiypei WOO@M%%W@BM&&@@ GK enzyne,
and nore advant ageous physical properties, including, for exanple, one or 30

mor e of phsinglaestamive oRieche IWBIBI05§4S Hicepheramide sadsilphonamide debrativesndlovel asma
prot % nNordT&c'),“\%OZOOéL/OOMSl (arylcarbonyl derivatives, Novo Nordisk), and in W0O03/080585
{amino-substituted benzoylaminoheterocycles, Banyu).
Our International application Number: WO03/000267 describes a group of benzoyl
amino pyridyl carboxylic acids which are activators of the enzyme glucokinase (GLK).
Our International application Number: WO03/015774 describes compounds of the
20 Formula (A): |

N— 3
(RY); b N

(R2),
(A)

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

International application W(02004/076420 (Banyu) describes compounds which are

25 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

30 more of higher aqueous solubility, higher permeability, and/or lower plasma protein binding.



V\D 2005/ 080359 PCT/ GB2005/ 000545 - 4 Consequent |y, such conmpounds having a
bal ance of these properties would be expected to display higher plasma free
drug |l evels and superior in vivo efficacy after oral dosing as determ ned,

for exanpyg.otYosidshi ity in Oral QG ucose Tol erance Test %ﬁlz Jherefore
this group o@cor‘rpounds woul d be expected to provide 53’8(&. O;EE%OrUgTJgexposure
at a | ower dose and 5 thereby be parti‘c‘hl arly suitable for use in the
treatnent or prevention of a disease or nedical condition nediated through
GLK. Th{snseguaiydiuwg compoheds havatg alsgact obftheshpropatiesvonld behapectédtopr ovi ded
a conpoynd of, Formula_(1);: RIOH HET-1 O (Rm(R3)n .10 (I)

ther o ndiogay, hﬁ’é?%%i%ﬁ‘é? Hm%ﬁewés L %‘QP’&?ﬁléd’l‘for%F%@%@@?W SINEHSY NRARS,

-S(O) P%et%ﬁngg%@éxalﬁﬁf’, johf: a%ti@it;ﬁfél @{al @%M@&m&rgﬁ;@_ﬁg ﬁsji[ f@e??fo%érthg ng

contalning a niI'trogen*atomin t ositlron an

further glrduP@fb@hg@mﬂtsmla beleprottdns biovid sepbest draldhSsurdhtaildweSioseahgh ring
is optionally substituted on an available carbon atom or on a ring nitrogen

at om 3 pthevebyew partiquiarhouitalle fetyse dqutedreatnsad or pievéntibned a2lissatsiringedesd s
independe%l.é}se .eft et'gipfr ; HET-2 is a 4-, 5- or 6-nmenbered, C or
N- 11 nketPHERE BEdiakd) Pﬁﬁ taining 1, 2, 3 or 4 20 heteroatons
i ndependent d ; I ;o ptionally
be repl acedlr%lﬁégkﬁ%%%f-té E&arﬂ}llgt W ecﬁg?ﬁée{nsuﬁg E%rgltséﬁmal%%&?%g&ﬁ%@?ggycl iC
ring may¥oppiladnal |y be oxidised to a S(O or S(0)2 group, whichring is
optional Iy substituted on an available carbon or nitrogen atomby 1 or 2
substituents independently sel Bz;\l\Td romR; R3 is.selected from hal o,

1-

fluoronet hyl, difluoronmethyl, tri , methoxy and 25 cyan;

R4 is selected from hydrogen, ( (@) 4 ) gpt i \oha substituted by I or 2
substituents independently sel ected HEE 2, R5, - SO2R5,
(3-6C) cycl oal kyl (optionally w
(R*m R%n
10 4]
wherein:

R! is methoxymethyl;
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-
15 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
RG;
HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4
20 heteroatoms independently selected from O, N and 8, 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, methyi, methoxy and
25 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 (optionaily substituted



WO 2005/ 080359 PCT/ GB2005/ 000545 -5 with 1 group selected from R7) and
-C(ONRSR5], (3-6C)cycloallcyl (optionally substituted wth I group
selected fromR) and HET-2; RS is hydrogen or (1-4C)allcyl; or R4 and R5
together with the nitrogen atomto which they are attached may forma 5
het er ocy W@ hoosioaesssyst em as defined by HET-3; R6 is i ndepewbenisiogosel ect ed
from (1-4C al kyl, hal o, hydroxy(1-4C)akkyl, (1-4C)al koxy(l- 4C)al kyl,

(1-40) al kyl S(O p(1-4C) al kyl, am no(1-4C)al kyl, (1 4C) al | cyl am no( 1-4C) al kyl

di (I yl am npo(] -4 Ts 4 R7|s el ected from - ORS

AR IR S T T AR A - W
hydroxx&ﬁlﬂgﬁglsg%b %&k@iﬂﬁ% fiBI-3 is an N-linked, 4, 5 or 6 rrenbered
saturate rti a y unsat urated heterocyclyl ring, optionally containing
1 or Zﬁhehyﬁbghebﬂleat)aﬂ@l(l n addition to the Iinking N atomn
mdependeqtly elected fromO, N and S, wherein a -CH2- group can optionally
be replcad?emnﬂ)R tage-thx@yﬂh tmmmmmmmw whic thay aa¢ sitached trlag forimg  may
optionally be oxidised to a S(O or S(0)2 15 group; which rlng is optionally
substd thet@ecyshl élﬁgéVﬁPM@@Idéﬂ@%ﬂ E&r3;ni trogen atomby 1 or substituents

ot or arbds RSN %eﬂs@?pmgt@aﬁ%@p@céﬁ%%-%’a‘ﬁyM@ﬁ%’ ﬁSom ai ni ng
1 furt hﬁf)aﬁk‘i‘& QI-@@%&KM@(?P@MU)MR&! srﬁlnrggec;b}au{}ima DO %ﬂ?tﬂn@ gt ly

sel ected fromO0 up can o ona e repl aced
by a - GliQy4CpligioonmoaindCyuicr @nd HETS4l phur atomin the ring may optionally be

oxidised,to a S or 560 oup, which ring is ,glsonall sub ituted on
an avallﬁalﬁlséleﬁtﬁﬁggﬁﬁl o %l {lfylat @)61)74@)33‘?3/12(3@?}3@@% Uef‘\@ épendent |y
sel e f qa 28 membered bicyclic satur at ed or
partllfdal‘{i;b ﬂ(ﬁ/["h?ﬁpg?r@ h@@@%%ﬁyc%@pn ’ng, optionally containing 1 further

ni:t r ogeMER DIaniNMliakEH, Ui 9or EQnénH&réd BitinAGdNr phARly WS Rafed hekBocyElPringr OUp
can optionally be repI aced by a -C(O)- which ring is optionally substl tuted

on an epimnplprentaiamgoneod furiber b@j@mafan‘@mntgﬂdmcmbéha linkéng Nogdmakt ed from

"% o eBaeneach Sl G N o § St e honcen etop RERIRLaY o 11 ng
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het et Dagiphp;rwhigh ciogtimoptiongllg suistiorned & ad mﬂhﬂﬂb eanban onmtnogdeqnendgnl by2
sel ect egubgtqt%%tg mc{\lepéarrllc?en%/ selected from RY; 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)-

20 group and wherein a sulphur atom in the 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®; 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

25 -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’;

30 HET-41s 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;



PCT/ GB2005/ 000545 -6- inis O or 1; nis 0, 1 or 2; provided that when in
is 0, then nis 1 or 2; or a salt, pro-drug or solvate thereof. 51n a

further %8%65/(%5355“ invention there is provided a co g'mgszgé?ﬂoﬁ&w' a (1),

or a salt, pro-drug or solvate thereof as hereinbefore defined, W th the
provi so that conpounds exenplified i 'r‘16W)20047076420, whi ch woul d ot herw se
fall within the scope of this invention, are excluded. In another aspect of
the i nvemQonl; there is provided a conpound of the formula (1) as 10

her ei nbef gre dg_fi ned, wherein R is nethoxynethyl; R2 is selected from
-C(O) - BEFY8 8hth - S02-HET-3; HET-1 is a 5- or 6-nenbered, C-linked heteroaryl

ring C?)?&ﬁﬁc’?ﬁﬁl@t@hﬂiﬁfi@@,eﬁle tnqgnliggzt he 2- position and optionally 1 or 2

further ring heteroatons’ | ndependently selected fromO, N and 15 S; which
ri ng i sraphiiqraldrye subdvite tHeesbfon an avail abl e carbon atom or on a ring
nitrogen atomprovided it is not thereby quaternised, with | or 2

substii t uent dnjafyeherrgpent of tedpewiion thare ih pregdedErompewdpf formuda (Ipror a

6- menbered, G | i d | ,rd i ni ot 2 3 4

et or odt o TITHE B RHE 15 T PR BE 8GRIt s, TRAYE Pl denmstells "o oup
can optexemalifivd i W HRLAPGAZE Gvvh Fonldderwise T wWRAT BE BodheDUtROUr atom in
the heterocyclic ring may optionally be oxidised to a S(O or S(O 2 group,

whi ch rivegtios, optekelndéd.y substituted on an available carbon or nitrogen

atomby 1 or_ 2 sybstituents jndependent]y selected fromR/; R3 is selected
from hal o, fIRFIPEWEEMFH oL 1yERicaTe HieyA 15 DECYAS Ror BRI OF Hedpryyla (et hoxy

and WaRg; | ted from hydrogen, (1-4Callcyl [optionally
subslt(lyt ut eﬁb%greﬁfggfrné%’%@{ﬂ%@%‘i tuents independently selected fromHET-2, -OR5,

- SO2R5, R & a6heyghodkkyl (optionally substituted with 1 group selected from
R)"‘-a‘ndééZC_(O) NR5R5], (3-6C c%cl oal kyl (optionally substituted wth 1 group
sel ect & BreRrRy fone—FEN-HETRSands -w)dHEded or (1-4C)allcyl; or 30 R4 and RS

{09t el {11415, B 088 2 ALt ) KR Yoy ARDESH A0 if Bl3-2
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and

15 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
RG;

HET-2 is a 4, 5- or 6-membered, C- or N-linked heterocyclyl ring contaming 1, 2, 3 or 4
heteroatoms independently selected from O, N and S, wherein a -CHj- group can optionally

20 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;

25 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 R7) and -C(O)NR’R’], (3-6C)eycloalkyl (optionally substituted
with 1 group selected from R") and IIET-2;

R’ is hydrogen or (1-4C)alkyl; or

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

ring gystem as defined by HET-3;



ring system as defined by HET-3; WO 2005/ 080359 PCTI GB2005/ 000545 - 7 R6 is
i ndependently sel ected from (14C) al kyl, hal o, hydroxy(1-4C)al kkyl,
(14C) al koxy( 1- 4Qalkyl, (1-4Calkyl S(Op(l-4C) alkyl, am no(14C)alkyl,

(1-4Qal l\g 4C) al kyl, di(1-4C) al kyl am no( 1- 4C) %%8%& T 4 R7
is sel ect eg ?'j?omﬁ)%%zs (1-40)allcyl, -C(O(1-40) al kyl, ﬁ'%g"’

(1-40C) al koxy(l- 5 4C) al kyl, hydroxy(la-47€) al kyl and -S(O)pRS HET-3 is an
N-linked, 4, 5 or 6 nenbered, saturated or partially unsaturated

het er ocRisyhde; pbﬁ@ntla@@l%bt@@ﬁﬂohy(lcmﬁaﬂtymIHMJ) bydox Lfambirer, (hetpieatons (in
addition to the lin N ato i nde endentl selected fromO, N and S,
wher ei r*@alkghi1-4gnallpl @)P(bﬁﬁ)%ihﬂl, Wﬂ@él-ﬂ@ﬁﬂl@deﬂl B aligylargmof L-4Gdkykher ei n a
sul phur the r Ily be oxidised to a S(O or S(O2 10
gr oup; %ﬁfgﬁhﬂfﬂ@m@%@g W@ﬂﬁggti tuted on an avail abl(e )car bon(oz

ni trogegp’ at Loas e i d %

T O O R R S kD g

het er Hc4Clalityl, rhytiggxy(pr)abkydlah&»S(m)prm ng | further heteroatom (in addition

to the Ilnklng N_at i ndependent | selected from0O, S and N, wherein a
v MBS o YRR Ohch Pt Bansrahiadh satuEReor raily Sty NIRPURG EnE o

sul phur r S(0)2
ar oup; veﬁ %@& Poriiute, D TREFREDLGRRn AU AR R bon o

ni t r ogefhdapdeyy del@ted2frof R bbdIS My BerbiEOENd gidtih Yars tﬁﬁltaﬂ?l bé FPMacEs byor
HET-3 is an 6-10 nmenbered bicyclic saturated or partia unsat ur at ed

het er ocy eCHd)- ammg'hereapa pupiairiajons omtheirhigrgaylotftionaliiebe mdus@cy@m S ror §(A)2

addi ontot | i nkin ein a 20 -CH can o nally be
epl bhodouty et Siinefly Sl RS G BrilPoly Celbpult Ritked® Be oty 0% T abi e
carbon g RAhkhRIS: ,%&rm ¥elkesd Bl RUept selected from hydroxy and R3; BY is
selected from - CRS kyI -C(0)'(1-40C al kyl, -C(O) NR4RS5,

(1- 4C) aHIB -2 amoy-lindtied, ﬂm@}nhbﬂegl | sairated oHEﬁ'{@II)( wietedted Bcﬂbndcydlyigm'gs

unsubstitute (1-4C) al koxy(1-4C)al kyl , ydr oxy(1:-4C aI kyl, and S(O)pRS 25
FET 41 SPUPIBLY 5P B beseoriom ChisAiean dnGabeking P

R OB SRS A AR O
2; 305 ppanhdad viHeadin WRehhihatbs 18 thd HEHAmAY btidnally be bxidised 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®; 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
20 -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)atkyl and —S(O)pR’;
25 HET-41is 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 or2;
30 provided that whenm is 0, thennis 1 or 2;
or a salt, pro-drug or solvate thereof;
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;



or a salt, pro-drhg or sol vate thereof; In a further aspect of the invention
there is provided a conmpound of the forrmula (1), as hereinbefore defined or
a salt, pro-drug or solvate thereof, wherein: WO 2005/080359

PCT/ GBZOQ@()QQ‘Q;%@’) 8 HET-3 is an N-linked, 4 to 6 nenpered,, s _{ﬁt ed or
partially unsaturated heterocyclyl ri ng, optionally containi ng

further heteroatons (in addition to thé&linking N aton) |ndependently
selected from0O, N and S, wherein a -CH2- group can optionally be repl aced
by a -HEDBis aum-htnleﬂdeﬂmo & rsarhipdred, saitcated or ptaktéallyiungatnmyeddptaronyall yinge
oxidised to O or roup; whic is optionally substituted on
an avalqpélﬁ}l%l%f: gl %iﬁ‘&g@%heé?r{%?ﬁa% (i @fim?% E}k?sliql@%%wtaﬁomhdependent |y
sel ect e V, d a
compourid s plsPreiRy ff NARAE iRl PCHA Gy Ol ol IR bR 67

met hox yel(tyd andbOhdr@ini &suﬁﬁiu@@tdﬁﬁj irf the fing @i@)dﬁﬁéﬂﬁ@lbe mﬁﬁ%ﬁh@@) ang(0);
-S(O)ﬁE)R41 HET-1 is a 5- or 6-nmenbered, C|inked heteroaryl ring containing

a ni t jevp;avloel ring t&@t@na%bguhsnwedenmamwﬂ@wamryon obRitRgémtoery ¥ o1

het er oat nt e gomO, Nand S; whichring is

opt i onal tltgfﬂr){ q%tgﬂ?nga h% tﬁ‘gé 'e carbon atom or on a ring nitrogen
atom provi dRthnbihet §sﬁé@@ oﬂtﬁ@{rﬁz@iﬂmﬂyﬂe@é e éﬁ@ﬂdﬁd"ﬁ bdin 191'215 éf &H%ﬁlﬁﬁl&'ﬁﬁ‘ﬁss

i ndependent |y selected from is a 4-, -menbered; C or
N-1i nkdmbrtmbﬁomo@pcﬁmy‘ﬂ W]uemgmcont a| ni ng 1 2, 3 or 4 het er oat ons

indepen]gfently sel ec fromO, N and S, V\/ner ein a -CH2- group can optionally
be replBcdgmgihoxym -, and wherein a sul phur atomin the heterocyclic

rin I ﬁmd siedg Fel: 2 group, which ring is’
opt |qona I{;%%Lg{s%talf{&ur% egfb anRava|P §20 carsf)é%%f nitrogen atomby 1 or 2
subst i t HBAtBisiatlependenbiidsellektétettroanl Bz cﬁﬁaﬂnﬁlg%ﬂuﬁﬁgﬁﬁhtélhdmﬂw 0,

fluoronethyl, difluorgonmethyl, trifluoronethyl, methyl, methoxy and g@ﬁ/ano;
R41 is B@iltm aud pptamally 1o afurtben m}&hﬁ@@@iﬂpm@@wenwdpnﬂy sedeafethBbio (et

(ot} orst VYo g i‘féf%iﬁﬂwﬁ%ﬂiu%f} Bt Ssble a0 et ok e e s
st omioniao i, Wb gt 5
[ opti@nﬁf |y substituted by 1 or 2 substituents independently
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 -CHj- group can optionally
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally
be oxidised {o a S(O) or S(0O). group, which ring is optionally substituted on an available
20 carbon or nifrogen atom by 1 or 2 substituents independently selected from R’;
R? is selected from halo, fluoromethyl, difluoromethyl, trifiuoromethyl, methyl, methoxy and
Cyano;
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
25 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;
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
30 selected from R7) and -C(O)NRR’], (3-6C)cycloalkyl (optionally substituted with 1 group
selected from R) and HET-2;
R? is hydrogen or (1-4C)atkyl;



selected fromHET-2, -ORS, -S02R5, (3-6C)cycloal kyl (optionally substituted
with 1 group 30 selected fromR) and -C(O NR5R5], (3-6C)cycl oal kyl
(optionally substituted with I group selected fromR) and HET-2; R5 is
hydr ogen wo 2¢is/08@pal kyl ; WO 2005/ 080359 PCT/ GB2005/ 000546T1/GB280smnoR4 and RS
together with the nitrogen atomto V\:hl(‘gh they are attached may forma
het er ocycl yl r| ng system as defined by HET-3; R6 is independently sel ected
from (1 | k hal o, drox (1-40) al kyl, (1-4C) al koxy(1- 4C)al kyl,

(1- 40 aqm&%«fl pt(o|geth@) \wt Jire méggqmﬁpm tq@)baqH@py are attached may form a

1 G et 5105 L O
1-4C ; =31
(49,2 Eahagd Bl AP AL T B il o
het er ocHClagitylr(l ng:)au@m(oqg(amcoam@ntaﬂmm(ngqamyl 21 440)itkelamhey pAOReyIs (i N

addition to the |inki n-g atom 10 i ndependently selected fromO, N and S,
wher ef ndigl- 4@&1@1@?@1@@1 &albptandd8E T be replaced by a -C(O- and wherein a

s iur S e 058 GO oY e SR S5 202

ni t rogenc %@m%&x}gj 4@)alﬁﬂb(§lﬁl g@gﬁﬂ@ i ndependent |y sel ected from R8 or

HET-3 is an nbere saturated or partially unsaturated
het er ocH&ITYS isrdog;linksd GblSlcarrrﬁahérylberedytsaiumtergoﬂpdrmﬂymrsaﬂuetmMm:rmyc(yl ning,

Wher el rOBGRelb SORFBRE L ST HEFIODE G ol dibedianse inkies 8 SOF) oup and
wher ghn syl g lm s A5 Bt DENLR, R Stlztgiraﬁéf Yt i 818569 or

S(0) gro ring is optronally su n av e carbon or

nitrogen- G(@)mb& wheein 2 sulphibsdtbiue Hesingndepenitmally e Sﬁﬂﬁeﬂ egha S@rorRBO)or 20
HET-3 is an 6-10 menbered bicyclic saturated or partially unsaturated

het er ocgsiupl Whichging is ppliendly sybeitiwedion h gvailableraaneon aiintrasga dtoat biml OF A

addi tion t nki whe el n a -CHz- group can optionally be
repl aceéiutbS ma?n%éf‘apen&%ﬁllyc?ﬁfeﬂgh&on% o?pc{rl onal |y substituted on an avail able
carbon grENA id SORNIALAM ﬁﬁéﬁfbefédb%ﬂxﬁtéﬁ%g ﬂﬁhﬁﬁhﬁrﬁt@ﬂh@%ﬂfc@dﬂrﬁ@d R3; R8s
sel ected from-ORS, (14C)al kyl C(O(1-40a C( O NR4R

(1-4¢Cp abkgxcbrastﬂwrmontalrﬁﬁg tlifigrthet Gptetdaydma finadditidi To Ele(lwﬂfm@N ateg)iiudapendenily
T e o 0 SEhEN, B £ e Srinea COHSHLL GRBEFTRLERADY | 11 ng
cont ai NigRghylondZwiRein a sulphur atom in the 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®; or
20 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)NRR?, (1-4C)alkylamino,
25 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;
30 misOorl;
nis0,lor2;

provided that when m is 0, thennis 1 or 2;



(i ndependently at each occurrence) 0, 1 or 2; 30 msQOorl; nis 0, | or 2
provi ded that when mis 0, then nis 1 or 2; W 2005/080359

PCT/ GB200R00@6afkasse- 10- or a salt, pro-drug or solvate thereof, @ further
aspect of the invention there is provided a conpound of the tormula (1)

her ei nbefore defined, or a salt, pro-drlﬂg or solvate thereof, wherein: 5 R4
is selected from hydrogen, (14C)al kyl [optionally substituted by 1 or 2
subst i t wensat, piadegendelvatetheebct ed from HET-2, -ORS, - SO2R5,

(3-6C) cycl oal kyl (optionally substituted wth 1 group selected fromRC) and
-C(O NR5RS], and HET-2; HET-3 as an 6-10 nenbered bicyclic saturated or

partially un%@% F[%ﬁ{aeggsﬂ}_e{ & tﬁ&){ﬁ,le}{di?ﬂ GhE&, is pﬁﬁﬁd g%@do\&,@?oﬁﬁ%%eif%@acgggé ger

nitrogen ato I'tion to the I'1nking at erein a roup
can opt henmbkfordéefinedl aceshihpradrugodkolvateshar@sf] whakiny substituted on an
avail abl ¢ carbon or nitrogen at omﬁﬁ(/) 1 substituent selected fromR3. In

?not hlér Rad &Cte@[]ﬁqlﬁéﬂ)fﬂlﬁ}géﬁt(ﬂrﬁ@)alﬂiﬁ @tlp@llﬁﬁsbﬁt@@adhyé@ﬁﬁcﬁum?rs the
o . Ay e e
e, byl SIS AP AREE JORC SOR SR ST ORI Bt S

ni t r ogeRig@tiogiolip sé1b@e froRPRT)an@NCAMINIORE| an@ifer-4 or 2 further ring
het er oat ons 1 ndependently selected from0O, Nand S; which ring is

opt i onaHBL-3absn bilitrecmbered hicyokd $ativhted oapotinllptossturaed beteseydlylying, t r ogen
atom provided it 1S not thereby quater.ni , Wth. I or substituents

" hependateil seiieutnd g et o sdsion e i st R & o
N-1iRke ot s L LAL0g _ :
 ndependont| G ae aLAnELE QLA LTALO R is Spftnchy JEAOTEM mailable 11y
be repl amddn bynirog6t @om by asubaihenebsleqedibpRir at omin the heterocyclic
ring may optionally be oxidised to a S(O or S(0)2 group, which ring is
optional |y sdbauqtherasgedof the invationpibercispoardse @ compepndsoyfdhe Brwrlad)) as or 2

substi t kN ntly.selected fromR?; R3 is selected from hal o,
ookt PR ety

fl uorone , trifluoronethyl, nethyl, methoxy and cyano;
R' is methoxymethyl;

15 R%*isHET-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 hetercatoms independently selected from O, N and
S; which ring is optionally substituted on an availabie carbon atom, or on a ring nitrogen atom
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from
20 R
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 -CHj- group can optionally
be replaced by a -C(O)-, and wherein a sulphur atom in the heterocyclic ring may optionally
be oxidised to a $(O) or S(O), group, which ring is optionally substituted on an available
25 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
30 with 1 group selected from R") and -C(O)NR’R?}, (3-6C)cycloalkyl (optionally substituted
with 1 group selected from R7) and HET-2;
R’ is hydrogen or (1-4C)alkyl;



R4 is selected from hydrogen, (1-4C)alkyl [optionally substituted by 1 or 2
substituents independently selected fromHET-2, -ORS, -SO2R5,
(3-6C) cycloal kyl (optionally substituted 30 with 1 group selected fromR)

and - C( O WigRbdes0§3- 6C) cycl oal I cyl (optionally substit utgdcgdehd roup
selected fromR7) and HET-2; RS is hydrﬁgen or (1-4Q al I?&ﬁ/ H%O"é %080359

PCT/ GB2005/ 000545 - or R4 and R5 togeil er with the nitrogen atomto which
they are attached may forma heterocyclyl ring systemas defined by HET-3;
R6 is bnm#middenﬂogythsmﬂhﬂ&dmﬁbm {[dm4Cyalidtythey helattachey digxistd a4C) al kyl ,

(1-4Q) al koxy(1l- 4Cal kyl, (1-4 1S(O p(1-4Qallcyl, am no(1-4Q) all cyI ,
(1- 4C) apteyperrilyioing sySpal %ydeﬁllB@?DﬁH@% -%C) al | ryl am no( 1-4Q) al l cyl and HET- 4:

(1- 10 F sy pendalir e Bdthuan ety akd TRESIL an
et 'e?ck)??& ﬂ?ﬂ A PO RIRIPHEMC IR B AR AR (RACkIRMEAIBLERIL (i

addi t3 dm(l—é@dibylhmniﬂ(h@ﬂ)hlkylamﬁHET#ndependent |y selected fromO, N and S,

wherein .a - CH2- roup can tionall be replaced b a.-C(0Q - and wherein a
sul phurR soRiepttditiram rORe, (edCBBoh oL 46303k o BB B AT 4Ly kR 0) 2

group; i y jtuted on an avail abl e carbon or
nit rogen a@QmWYgl Q@AIB@%D& Sfﬁﬁﬁ{js i ndependently selected fromR8; or
HET- 3 igEam N—dnl NKRdted, 4, Bmf@h@zﬂberﬁ@;tsdfuﬁt@tﬂoﬁﬁar@ﬁ[ﬁﬁ@ht‘umtéwﬁ@érﬂé}%ﬂﬁ(i’lng,
heterocyclyl ring, 15 optionall }1) cont ai ni ng further heteroatom (i

5

addi ti mtxcmaﬂheomtammmbow futey hqmmnﬂj(elmtaqlqztmls‘@l the lisking Nosrm) S and N,

winer 8 rndeneiprity et FrmavARS. Yaguld Tofadfypbel suitrda et B dRy o
S(0)2 IO athivheraid AGulphmORbih o i e bp biddihagbe BxaRedYPk bab) & gaypon or

ni trogen atomby 1 or ubstituents i'ndependently sel ected or 20
HET- 3 igoap; $hith rmenibepechdlycybdtitted ah an avathblercapamt dralitrogen msan by atoed

het erocycl yl ring otionaieé contagnlng 1 further nitrogen atom (in
addi ti o¥ é“‘tep;@ ln‘ilifiﬂ@PERj’lﬂNsﬁ é}i Rei® a -CH2- group can optionally be
repl acqgRy; & 5G4 ed""f‘{gl%l%iaefeﬁgs \%Hto BQ@]a ggﬁ%ﬂﬁﬁﬂeﬁﬂht%gacga§%r%ava' | abl e

car bon “or n| rogen a om SUbSt Tt Uen rom R3; R8is

sel et§ esptidimiiycOm2inifd 1 %ﬁ)ﬁlﬁdr Ihyﬂeroatcffﬁ On(aid#ohad kel linkify 1DutdRhRRdependently
(1-40Q al kyl am no, 25 di (1-4C)al kyl am no, HET-3 (wherein said ring is

unsubstseleatedifron(@, &@}@Nk a&w(eln ﬂl Hirlgoup canyaptiorsiiylbereplarady akdQ)s( O) pRs;
?E-rll_t gi Irgrﬂglp%ndévlgﬂ. ein 4 squrhur atom A'the rmglg may%%tlgﬂ] ily Setdx%{se%dto aPSt(S 3§ @6)2 ring
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2
substituents independently selected from R®; or
20 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 opiionally 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)NRR, (1-4C)atkylamino,
25 di(1-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (1-4C)alkoxy(1-4C)allky],
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;
30 misOorl;
nis 0,1 or2;

provided that when m is 0, thennis 1 or 2;



3 ring heteroatons independently selected from0O, Nand S; p is

(i ndependently at each occurrence) 0, 1 or 2; 30 msOorl; nis 0, 1 or 2
provi ded that when mis 0, then nis 1 or 2; W 2005/080359

PCT/ GB200R6006¥akess0- 12 or a salt, pro-drug or solvate ppgfadhssdohsi || be
understood that when R4 is -C(O NR5R5, Each R5 is independently sel ected
from hydrogen and (14C)al kyl, and theféfore this definition of R4 includes
(but is not limted 5 to) -CONH2, -CONMVE, -CONMe2 and -CONMeEt. It will be
under st Forisalth gro-diyems selveleipgesl of the fornula (1) contains nore than one
HET-2 ring, they may be the sanme or different. It wll be understood that
where a conpound of the fornmula (1) contains nore than one group R4, they
may be the papg mRhundbdsfodt et wikd His WelbNERINGRE RE 00 dbatietialfefeacompound
of the formula (1) contains nore than one group R5, they nay "be the sane or
di f f er efrom Hydragenland €1 4kl ootiheteiire i defiztion vpRUimdludes (baeisfrot Hited( 1)

t aj h its, .t be th diff t. A
o e dohs o oM a W EMea fid LB loups and subst i tuent s on’ a
d of . | i i ) F I

compound, o B HE Ay L PSRN (LA AT Wrtm

Phar mcﬂmﬂ-@aihgythapﬁ@fbalﬂh@ga&&ldrsdiﬁexempreferred al t hough other salts may be
useful in, for_ exanple, isolating or purif%i ng conpounds. 20 In anot her

aspect, thelliwilidwrundarstaskidhasvhese e epppendsoidhe foamial B qontainsmersitiedueisoy e
defined or gl? f}gghar rﬁa(c; utical lcﬁ ACC ptable salt. In another aspect, the
i nvent i 817 Pet a ey éa_ e Fe’fe ‘mula (1) as herei nabove defined or to
a progdrug thenefundsttdoaltha WHaeRkespSindand fdtaniQf) CAMRAURGS tkin &y nul a
(I') are in-vivo hydrolysable esters of conpounds of forrmula (I). Therefore

i n anot Fenpdp they mayte the Ssarnaoedifierent.r el at es to conmpounds of formula (1) as

her ei nabove_defj.ned or to an in-vivo hydrolysahle ester thereof. In this

speci fi cat i ViR YukEiGad tﬁ%trwefaﬁpzwgﬁtrrﬁc‘?ﬁ’}ﬁ%@Mﬂrﬁk@éﬁ%@@ﬁmﬂ%d

br a”Chegfo%EBafimrl?e&‘iﬂe{y&rtﬁHQﬁne Hoxfere M ef erences to individual alkyl groups
"propyl™

such as™

A similar convention applies for all other groups and substituents on a compound of
15 formula (I) as hereinbefore defined.
Compounds of Formula (I) may form salts which are within the ambit of the invention.
Pharmaceuntically acceptable salts are preferred although other salts may be useful in, for

example, isolating or purifying compounds.

26 In another aspect, the invention relates to compounds of formula (T} as hereinabove
defined or to a pharmaceutically acceptable salt.

In another aspect, the invention relates to compounds of formula (I) as hereinabove
defined or to a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (1)
are in-vivo hydrolysable esters of compounds of forrnula (I). Therefore in another aspect, the

25 invention relates to compounds of formula (I) as hereinabove defined or to an in-vivo
hydrolysable ester thercof.

Tn this specification the generic term “alkyl” includes both straight-chain and
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

30 alkyl groups such as ¢#-butyl are specific for the branched chain version only. For example,
“(1-4C)alkyl” includes methyl, ethyl, propyl, isopropyl and #-butyl. An analogous convention

applies to other generic terms.



are specific for the straight chain version only and references to

i ndi vi dual branched-chain 30 al kyl groups such as t-butyl are specific for
t he branched chain version only. For exanple "(1-40 al kyl " includes

met hyl , efyhesgosey!, i sopropyl and t-butyl. An analogQ%?(%gm g&h

applies to other generic ternms. WO 200&@080359 PCT/ GB2005/ 000545 -13 For
t he avoi dance of doubt, reference to t group HET-1 containing a nitrogen
inthe 2-pagsition, is intended to refer to the 2-position relative to the

ami de ni t r o the araidacant doubly reirgicsp thoseraen HERcHcomtiping eanispgen infike

R vp. HARRH g i R s BG8 FRES G g e Wb BRaitiote o RallPhp) o

exanpl ege @bubBd agadhsd. aFérex@mp@e MRSRATORGhg Srichinéeste BRIRNRAEM! (biit 109 liRfted

herelnbefore defined, includé thiazolyl, isothiazolyl, thiadiazolyl,

pyri dylto): pyrazi nyl, pyridazinyl, pyrazolyl |n1dazolyl pyrim dinyi,
oxazol yl, |spxazolyl oxadlazolyl and 10 trlazolyl It will be understood
that HET-2 a a sat usat ed, \ﬁa? ially fuIIy @ ratedy ring
Sui t abl e exa I ' GETS i nel ud furyl, t Saz%lyl

i sot hi azol yl t\ ‘HlaaoPyI pyrldylzggzﬂkgjnyl\ pyrlda2|n§;;>—§

i m dazol yl, ¥ di nyl , oxazoly i soxazol yl, oxa nnrphollno
nDrphollay grldlnyl pi per Ia nDrphoInryI nDrphollnyI

pyrrd yI® yrroFﬁﬂlnyI pyrr dfi"onyl R, 5. dloxopyrfﬁmldanﬂ" 1, 1-
dloxotetrahydrothlenyl 2- oxoi m dazol i di nyl, d|0x0|n1dazolld|nyl,

2-o0xo-1, 3, 4- (4- triazolinyl) 2- oxazolidinonyl 2- oxot et rahydr of ur anyl ,

t et rahydr of usgitatle extipla ORI &Y3- or 6lmdmbbred @thﬁéﬁ)heﬂ&@hﬂyﬂﬁn as
1, 3-di oxol anyl, 1,2,4-triazolyl, 1,2, 3- trlazolyl Eyranyl and

4-.pyr| d@rﬁ}mbefpre dﬁﬂﬂedbe.clud@lén@ﬁtubyidlsmhmzolﬂmh@quly ovtidylkedadiyylany

P cndbryreityh ey fte friterbly B g E CRh bty Bates e anpl oo o
HET- ﬁ)qﬁaﬂﬂ§16 nenbered saturated or partially unsaturated heterocyclic ring
are norpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl. 25
Sui t abl e exaltptiibeaindbiEidod et BB T-2nnibe raesdtus&iedj apadialy opfulllyiuabdtyrated
unsat ur at ed

ring.

Suitable examples of HET-2 include azetidinyl, furyl, thienyl, thiazolyl, isothiazolyl,

thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl,

15 isoxazolyl, oxadiazolyl, morpholino, morpholinyl, piperidinyl, piperazinyl, morpholinyl,
thiomoxrpholinyl, pyrrolyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyd, 1,1-
dioxotetrahydrothienyl, 2-oxoimidazolidinyl, 2,4-dioxoimidazolidinyl, 2-0x0-1,3,4-(4-
triazoliniyl), 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl,
1,1-dioxothiomorpholino, 1,3-dioxolanyl, 1,2,4-triazolyl, 1,2,3-triazolyl, pyranyl, and

20 4-pyridonyl.

1t will be understood that HET-2 may be linked by any appropriate available C or N
atom, thierefore for example, for HET-2 as “imidazolyl” includes 1-, 2-, 4- and 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.

25 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 6-10 membered bicyclic heterocyclic ring are

30 bicyclic saturated or partially unsaturated heterocyclyl ring such as those illustrated by the



het erocyclic ring are honopi perazinyl, hono-norpholino, hono-thionorpholino
(and versions thereof wherein the sulfur is oxidised to an SO or S(O 2
group) and hono- piperidinyl. Suitable exanples of HET-3 as an 6-10 nenbered
bi cyclic wetees9s®ic ring are 30 bicyclic saturated orCuAEBI068/00%545
unsaturated heterocyclyl ring such as_those illustrated by the WO
2005/ 080359 PCT/ GB2005/ 000545 -14 structures shown bel ow (Wnerei n the
dottedlln in 0|n a ach nt to the rest of

CN Rt %@ b@?%“’ ZWE? Tem %\Dﬁe& fln"ﬂﬂ fcates ﬂ*f]pqn@,t Oif}tafﬂz@leﬁlawfﬁ@}es fc 2, o1
RS]O\{ %,jle)>E[320][310] N-i LN> NT[3,1,1] L. N ~5N N N
[2,1,1] [3 1 0] T1,1,1] In particular HET-3 is a [2,2,1] systemsuch as N
5 (7-azabi cyclo[2 2. 1] hept-7-yl ). Swtable exanpl es of HET-4 are furyl,

pyrrolyl, t thi az I\r i sot. lyl, thiadiaz |, prld
pyrazi nyI zinyl, p zolyl, } oI yl, pyrym di JrR oxaz
i soxazol yI ARt azol yl 005/ 9/PCT/ GB /0 X;':E
appreci ated that, wher {pr'tions of 'P\leterocy~yl groups HET-
RS
[2,2,1]
,-\'
\\/'N R \
[2,2,2] [3.21] R3 - [4,1,0] [4,2,0]
R
> v
\\){\/ ’N
13,2,0] T [3,1,0]
A) A\/ — A;N>
' N
[3,1,1] 1.
[2.1,1] 3,1,0] [1,1.1]
In particular HET-3 is a [2,2,1] system such as
AN
N
5 Ai> (7-azabicyclo[2.2.1Thept-7-y1).

Suitable examples of HET-4 are furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl,

isoxazolyl and triazolyl.



enconpass heteroaryl rings which may be substituted on nitrogen, such
substitution may not result in charged quaternary nitrogen atons. It wll
be appreciated that the definitions of HET- 1 to HET-4 are not intended to

i ncl ude aRy Bhf@s0fS or S-S bonds. It will be appreciat egddhosRoilRe
definitions of HET-1 to HET-4 are not iLptended to incl uﬁg unst a q%e”

structures. Exanples of (1-4C) al kyl incfude methyl, ethyl, propyl,

i sopropyl, qutyI and tert- yl; exanples of (3 GC} cycl oal Kyl i ncl ude
cycl opr opy! twd Ibé@HPS‘PPIath%H@ﬁWeﬂ&H@ﬂéyéh@ﬁ@ﬁ}ﬂl}’ groamaﬁﬁifelsto&mm o

| ude, f, ; of h
! U B L 05 Py O 08 S R TR, SR ALY
3- hy dr oyt RithrgeliQuibtdidy Qi gsﬂﬁfdrmﬁt At eAmPyd iAot i defﬁiiﬁcﬁﬂ%'cﬁ’&{wlf
(1-40) al 1-4C) al kyl inclu met hoxynmet hyl , et hoxynet hyl ,

kox
tert-but @@&ﬂr@m nopiniendedsy atch;de aan-Dh @xS@r By8 bondse&t Wob pp rorpytiated that

2 e AR R b e xRl es b LA S Q1 40 alky
ot thwlsﬁﬂ LL\E% 19@?‘“1 W@ﬁ?&?@%ﬁ?@ lﬁ?’fﬂ%nél%( ;:]94%& ?ﬁ%hﬂﬁ% :%Og tort-butyl;

met hyl Smdafrq’msloﬁl{ﬁ-)ﬂ(:)(‘,yﬂbil}{bd iniclde chylbpropel; bydlsthitgpeteiyplent ﬁﬁWd}khih@ﬁjﬁth ,
met hyl t hi opropyl and_net hyl t hi obutyl; exanples of am no 40 al k | ncI ude
ami nonetdapples i b inejude fhioses ddgse Jiygmo apd deds spsmaphps of llymy(dr%g and

annohull Gramlas,or (At o ol e (4
3'?( m h%l%,hw glg%ﬂﬁ?g jbﬁ%%%g%@p@sg%@%ﬁolﬂgg%ﬁ% ry Qalm n%?%ﬂ%%%leksrd

i ncl udemeﬂhpmnmhrﬂlmmﬂwﬂ,,temmmthﬂl J-amdthaxyethiyl; 2;cthoxyethyl,

(N RERBRYTS b tbbeayhe et %&ﬁwﬂ“’et héeapﬁar GGl T
Lort bul T Eaghiey Yé@ﬁ%%%‘?ﬁ TSR RSB 7T o ﬁ?,d

net hy| (@bihylspHEiriyhsopdl, ﬁiekt)@ll@mﬁzmbutgl ﬁfeﬁ@&mﬂa&w@mﬂdﬁ ¢th@piapyinathylo and
di butél am no; exanples of -C(O (1-4C allcyl 1nclude nethylcarbonyl,

et hyl afptbrﬂﬁyhfonyéﬁbply H@QIM@@W]@Wyl,tI@ﬁbthyib‘ditf%}lyl@éylb@’lﬁ@lylthl@meth}’l,| s to be

above. ni RAPErth S iostRy Beblogiony hanf APERARRDAR): SRRl SopubndTy, "
Cch op R S SRR b " BTl ot BalElisia? O,

whi ch pasbéamasiutd; prampeed 9f @4 Calkpldrain af 4G kel inehndbeor i nhi biting the
GLK/ GLKRP
methyDaminomethyl, N-ethylD)aminomethyl, 1-((N-methyDamino)ethyl, 2-((N-

20 methyl)amino)ethyl, (N-ethyl)aminoethyl, (N-methyl)aminopropyl, and 4-((N-
methyl)amino)butyl; examples of di(1-4C)alkylamino(1-4C)alkyl include
dimethylaminomethyl, methyl(ethyl)aminomethyl, methyl{ethyl)aminoethyl, (N,N-
diethyl)aminoethyl, (N,N-dimethyl)aminopropyl and (N,N-dimethyl)aminobutyl; examples of
(1-4C)alkylamino include methylamino, ethylamino, propylamino, isopropylamino,

25 butylamino and tert-butylamino; examples of di(1-4C)alkylamino include dimethylamino,
methyl(ethyl}amino, diethylamino, dipropylamino, di-isopropylamino and dibutylamino;
examples of —C(0)(1-4C)alkyl include methylcarbonyl, ethylcarbonyl, propylcarbonyl and
tert-butyl carbonyl.

30 It is to be understood that, insofar as certain of the compounds of Formula (I) defined
above may exist in optically active or racemic forms by virtue of one or more asymmetric

carbon atoms, the invention includes in its definition any such optically active or racemic



interaction. The synthesis of optically active forns nmay be carried out by
standard techni ques of organic chem stry well known in the art, for exanple
by synthesis fromoptically active starting materials or by resolution of a
racemc form It is also to be understood that certain 5 conmpounds may exi st
i n taut oBPi2005f089318 and that the invention al so rel at esPCEH/GRISANROEA] |
tautomeric forns of the conmpounds of f{e invention which activate GLK. In
one enbodi nent of the invention are provided conpounds of forrmula (1), in an

| ' di i.ded i cal | y-ac. f
compoutiie SPEHBRRATG i provBP g AERyRERE RS RS R MR E R REY! e
i n- Vi venibveia, YSRbsR RSt @ifopatallylddiee Maundsy B cdrAtdbhidy(standadneciniqis

further alternative enbodi ment are provided ‘pharmaceuti cal |l y-acceptabl e

sal t s of oigamgichombsttir well snowve ieticert fafexenpipdungsiheis fommeptwally jetivePr ef err ed
val ues of ,each variahl e grou e as follows. Such val ues e used where
Dpr on I HREHAGY R e Srmier Py T &5 i s PR aRIp TS

enbodi fi s enel : r A - i r h may be
R e s e e
(1). Fuadthretric Bagb offthé banpalndewf tig inwdntiea whagh fivaeesLKn conbi nation with
one or nore of the other follow rll‘%?val ues to limt the broadest defintion of

formul a (1) Inpngembopingsohtheynrranbipn axgrprovided comppensisaf fomuls(pivmer abl v

S), th S - = 20 (2). i - 4R5 i - SO2NR4 4) R2
1S o g abadingt AV aRs o fmiatt il Rsfeble s REcqiRibi R b
rel ati vgmifa [inGn atfiethet AlfkAdR c eAtbolhert Ard FroFided th-RiviohyBrddfsaBle €Skrsidt i |

and nis 0 ( inis 1l nis O0and RZis in the para position relative to
t he ¥t wempbinmsaddo (ol (Dnandinia fupthesalterna@veiembodiréns apepravidedi ti on rel ati ve

LTI SENENECRRN PR CET RO T
e %2 POTALABILBIa) Bl AL ki SRl R I 148511 1
appropriate with any of the values, definitions, claims, aspects or embodiments defined
hereinbefore or hereinafter. In particular, each may be used as an individual limitation on the
15 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 methoxymethyl and the configuration is preferably (S), that is:

~ O%
o/\(

20 (2)R?is ~C(O)NRR’
(3) R*is -SO,NR'R®
(4) R? is -S(0),R*
(5) R is HET-2
(6) m s 1 and R? is in the para position relative to the cther linkage

25 (7HHmislandnisOorl

(B)ymislandnisO
(9)mis 1,nis 0 and R® is in the para position relative to the ether linkage
(10)mis1,nis 1, R? is in the para position relative to the ether linkage, R’ is in the ortho

position relative to the ether linkage



each R3 is independently halo or nethoxy (17) mis 1, nis 2 and RZis in
the para position relative to the ether linkage (18) mis 1, nis 2, R is

in the p%ﬁ.z@ﬁ%ﬁisb#s@”_ relative to the ether |inkage and %%%&@O%am;@ an 10

ortho position relative to the ether Iinkage (19) mis both R3
are halo, RZis in the para position r&f-ative to the ether | i nkage and each
R3 is in an ortho position relative to the ether linkage (20) R3 is

f | uor orkthylis by i T,IRIGs one pgita posib) retative tchthk ether litkdge) Riosomttchydia 15 (22)

R3 is halo (23) .R3 is chloro or fluoro 24) R3 is fluoro (25) R3 is nethox
(26) nW?%Qéﬁ%tlﬁ%font?lﬁ%i”i—ﬂ'nlfqaﬁoro, 20 ((27))n is 2, both Rg aZe fl uoro and Y

are in(tl%)ﬁ.‘?-() and 5-positions (nmeta-positions) relative to the ether

i nkage (28) mis 1, nis 2, RZis in the para position relative to the

et her I(i3ikeigd, both R3 are fluoro and are in the 3- and 5-positions
relative to the ether linkage (29) pis O 25 (30) pis 1 (31) pis 2 (32
HET- P i(§4a B2enber ed heteroaryl ring (33) HET-1 is a 6-nenbered heteroaryl

ring ( Flod stituted with I or 2 substituents independently

sel ect ﬁ%)frﬂg-lr% ﬂé‘iﬁfggli{):%? ElﬂIET- 1 is substituted with 1 substituent selected
f1 om RE1636) HiK: duchRUBSURSE{deHPdaWE: 2R4GE0350 PCT/ GB2005/ 000545 - 18
(37) HET-1 is selected fromthiazolyl, isothiazolyl, thiadiazolyl, pyridyl,

pyr azi My¥) m ipy i daZ g/ R’ ipmrtbe pdry pesition ddatolefb thepsthertinkiagy| , oxazol yi ,
| soxaz O(ll g)l m ig i ?g iisaf,cﬂgyils in t%%%arat pgcis?tlzo%l e{ative to the ether linkage and each R? is in an
10 ortho position relative to the ether linkage
(19)mis 1, nis 2, both R? are halo, R? is in the para position relative to the ether linkage and
each R* is in an ortho position relative to the ether linkage

20) R’ is fluoromethy! or difluoromethyl
(21) R? is halo or trifluoromethyl

15 (22)R%is halo
(23) R? is chloro or fluoro
(24) R’ is fiuoro
(25) R? is methoxy
(26)nis 2 and both R? are fluoro,

20 (27)nis 2, both R’ are fluoro and are in the 3- and S-positions (meta-positions) relative to the
ether linkage
(28) mis 1, n is 2, R* is in the para position relative to the ether linkage, both R? are fluoro
and are in the 3- and S-positions relative to the ether linkage
29 pisO

25 (30)pisl
(31)pis 2
(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®

30 (35) HET-1 is substituted with 1 substituent selected from R®
(36) HET-1 is unsubstituted



(38) HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl,
pyrazolyl, imdazolyl, 5 oxazolyl, isoxazolyl and oxadi azolyl (39) HET-1 is
selected frompyridyl, pyrazinyl, pyridazinyl and pyrimdinyl (40) HET-1 is

sel ect edo‘},{;?masg@j)%gol yl, pyrazolyl and oxazolyl (41) HE&C%{@&@%@& ed from

t hi adi az nd oxadi azol yl (42) HET-1 is selected fro Iadi azol yl
and 1, 3, 4-oxadi azolyl 10 (43) HET-1 i%8selected from 1, 2, 4- oxadi azol yl and
1, 2, 4-oxadi azolyl (44) HET-1 is pyrazolyl (45) HET-1 is pyridyl or

pyrazi §¥) KA1 ikkdlected Sonelheaiotd, kotbiazbhi,arntiazolyhypyadl yd)h'azihi?li, adi azol yl and
pyridyl; '&47') R6 is selected from (1-4Callcyl, halo, hydroxy(1l-4C)alkyl,

di (1- 2oyargmdnierelyl, wsdaylsl, pyrivediayHeTezelyl igyxarelyl. oxadipealyleand r om net hyl |
et hyl, .bropm, chloro, fluoro, hydroxynethyl, nethoxynmethyl, am nonethyl,

N et h F%ﬂqﬁorret hyl , di met hyl am nomethyl (49) R6 is selected from

1-4C -l : : - Nalloyl (1-
ElC) al L?F’g( 0 E(IT?Z%G 2???‘3’?”%#%% ‘?ﬁ%%?%’f’f?fa?%ﬂé%" %ﬁ%%af?%) at kyl, and

di (1 20x4)lH, kpkaviyietd o4 @jiakélgy| (50) R6 is selected fromnethyl, ethyl,
br ono, I .. fluoro, .am nonet hyl , N net hy| am npnet hyl, .and
di et hﬁg)rﬁhgﬁe‘tgﬁ pctgdﬁ')nngm 1 %llﬂdpm%%ﬁfi/)?@r%%ﬁw bronmo, chloro,

fl uor 0(@6}’%@%%/5%&1@&!% ﬂ.gg_f Fﬂfgztogsq}%ﬁ%&%}gmﬁ%ﬁﬁ f R6 is selected from nethyl,

et hyl, brono, oro an uor I's methyl (54) R6 is selected from
met hyl ,(4&} HEIT-1 Beletied Gdbhotidadifiddigrand cxadiansiget hyl , N- met hyl am nomet hyl ,

di met hyl ami_nonet hyl , hydroxynet hyl and net hoxynet hyl (55) R6 is selected

f r om mettRyHETek hypelectaddinamd i thiadipzedylapddad. frovadingalyl 30

di et y, j t hyl dro t hyl. an t ynet.hyl, .(56) R6 is sel ected
fromfdrle(lt%m{,%%gfﬁﬁ%@tle@é’ﬁ%éw 3 1%}1}%@%‘5&%%?@ 1858l hen 2 substituents R6
are pre@aentETPRLhyALelysel ected from nethyl, ethyl, bromo, chloro and
fluoro; preferably both are nethyl WO 20051080359 PCT/ GB2005/ 000545 -19

(58) RA463HEI estpeddflraomytaziagd) al ky1S( O) p( 1- 4C) al kyl ,
(1-4Q) a€4%3/h%qj-f]1%(sgfeétg& %r|01k1¥ ltliiazolyl, pyrazolyl, thiadiazolyl and pyridyl;

(47) R®is selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, di(1-4C)alkylamino(1-

15 4C)alkyl and HET-4
(48) RS is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, methoxymethyl,
aminomethyl, N-methylaminomethyl, dimethylaminomethyl
(49) R®is selected from (1-4C)alkyl, halo, hydroxy(1-4C)alkyl, (1 —4C)alk6xy(l-4C)alky1, (1-
ACYalky1S(0)p(1-4C)alkyl, amino(1-4C)alkyl, (1-4C)alkylamino(1-4C)alkyl, and di(1-

20 4Calkylamino(1-4C)alkyl
(50) R%is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-
methylaminomethyl, and dimethylaminomethyl
{51) R®is selected from methyl, ethyl, bromo, chloro, flucro, hydroxymethyl and
methoxymethyl

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

30 dimethylaminomethyl, hydroxymethyl and methoxymethy!
(56) R®is selected from methyl, sthyl, isopropyl and methoxymethyl
(57) when 2 substituents RS are present, both are selected from methyl, ethyl, bromo, chloro
and fluoro; preferably both are methyl



' di (1-40) al kyl ami no(1-4C)al kyl and HET-4 (59) R6 is HET-4 (60) HET-4 is
selected fromfuryl, pyrrolyl and thienyl 5 (61) HET-4 is furyl (62) R4 is
hydr ogen (63) R4 is (1-4Cal kyl [substituted by I or 2 substituents

i ndepend ted fromHET-2, -ORS, -SO2R5, (3-6

(optionally sub 3'Q{:ut ed with 1 group selected fromR) a%@(/%lB%?'@%"%ééPS] 10
(64) R4 is (1-4C) alkyl [substituted byl?t substituent selected from HET-2,
-ORS, -SM2R5, (3-6C)cycloal kyl and -C(O NR5R5] (65) R4 is (1-4C) al kyl (66)

R4 is (51&)@é)sasenepted@dmt(u¢4u:t)e1«iy15,yoa@5tcmm (RACHAKYIAmBO AURYIHubst i t ut ed by

HET-2 15 (68) R4 is cycl oal kyI particularly cyclopropyl (69) R4 is
(3-60 é@ﬂﬂ“@?“@llﬂﬂ%&ﬁq BT (j‘roup selected fromR (70) R4 is

(3-60 ubsti t ut ed by a group selected from-ORS and (1-4C)all cyl
(71) %@@;4(372) R4 is selected from hydrogen, (1-4Calkyl, and

(1-40 QSUSHEISH%édlédJ!é@ﬂm\ﬁ'ﬂlﬂd SRR 1y128d (HidhylHET- 2 i s unsubsti tut ed (74) HET-2
is substituted with or 2 substituents independently selected from

(1- 4€) éﬁlﬂﬁET-‘thﬂMﬂxy and (1-4Qallcoxy (75) HET-2 is a fully saturated ring
system ZRQ%F§2IS a fully unsaturated ring system25 (77) HET-2 is
sel ect & 829Yi nyl, nor phol i no, morpholinyl, piperidinyl, piperazinyl,

3- oxo I¢ '

2 S OSRARAI QBEROGH 0 o AURERL T iU OLIER b -2
2- oxot etDR hgosRT, (B-é@d:ycldaﬂitﬂ@dip’cﬁﬁmﬂy Elﬂ:ﬂ;ﬁtuted withragryals eytanftbm R') and
1, 1- di oxot hi anpr phol i no, 1, 3-di oxol anyl, 2-oxoi m dazolidinyl, 2,4-

d| 0XO0i n@@%@r nyI pyr anyl and 4-pyri donyl 30 (78) HET-2 is sel ected from
w2t PR BT R Blehy C e leRE R rom L DR S%8Br any!
2005/ 08936 yeggﬂ@Bng@ SSRT 20 (79) HET-2 is selected fromfuryl,
t hienyl, t ilazol yl, ot hi azol'yl, thiadiazolyl, pyridyl,
(65) R*is (1—4C)a1ky1
(66) R* is (1-4C)alkyl substituted by -OR’
(67) R* is (1-4C)alkyl substituted by HET-2
15 (68) R* is (3-6C)cycloalkyl, particularly cyclopropyl
(69) R* is (3-6C)cycloalkyl substituted by a group selected from R’
(70) R* is (3-6C)cycloalkyl substituted by a group selected from -OR® and (1-4C)alkyl
(71) R* is HET-2
(72) R* is selected from hydrogen, (1-4C)alkyl, and (1-4C)alkyl substituted with -OR’
20 (73) HET-2 is unsubstituted
(74) HET-2 is substituted with 1 or 2 substituents independently selected from (1-4C)alkyl,
hydroxy and (1-4C)alkoxy
(75) HET-2 is a fully saturated ring system
(76) HET-2 is a fully unsaturated ring system
25 (77)HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxepyrrolidinyl, 1,1-
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4-
dioxoimidazolidinyl, pyranyl and 4-pyridonyl
30 (78) HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl,
pyrrolidinyl, thiomorpholinyl, tetralyydrofiranyl, and tetrahydropyranyl



pyrazinyl, pyridazinyl, pyrazolyl, imdazolyl, pyrinmidinyl, oxazolyl,
i soxazol yl, oxadi azolyl, pyrrolyl, 1,2,4-triazolyl and 1,2,3-triazolyl (80)
HET-2 is selected fromfuryl, thienyl, thiazolyl, isothiazolyl,

thiadiaquybmbﬂw&%gyl 5 imdazolyl, pyrimdinyl, Oxasz¥(nnb@f%§%9|yl
oxadi azol y pi peridinyl, piperazinyl,_ 3- oxopiperaziny pyrro nyl
pynol i donyl , 2- oxazolldlnonyl tetrahyttopyranyl, tetrahydropyranyl,

1,1- dloxotetrahydrothlenyl and 2- ox0|n1dazolld|nyl (81) HET-2 is sel ect ed

f r om nd7 PHEETRois s¢leeted froirfingdz tiisayl, thinzolyl, }&othlagd)daﬂm@xazolsdxmmdafhol yl,

A L e R A R
1,1-di EHIF}@M%QM}WI%HHH ) gﬂgaz?tﬂﬁxm m dazolidinyl (82) BET-2 is selected

from norpholino, fu i m dazol yl", isoxazolyl, oxadiazolyl, piperidinyl,

pi per aZBoyHET3 1s@xle<neqbﬁbmzfmwll,,thl[ayyl; ﬂhazrbi;ﬂyllsothﬂzzpm,rthiaddmmlyl pyridyl,
tetrahydropyranyl, 1- di oxaot etrahydrothien and 2- oxoi m dazol i di nyl (83)
R5 i & Hyitasgln pyglm@nyl R0kl @oaa@?(ﬂwxadﬁze&rmqﬂ%t Pipprazipgh$- R5 s

"0y (Papsl Y o ﬁﬁnﬁ@ MR, Ganfhaily

hy dr oxytéttatdcpvtamyl, 1 (18c?1bx&5tra§ycﬁ@dh@sﬁtyedari‘drzmmﬁﬂﬁxzohanﬁ(:) al ky
-C(O (1-4Callcy I Céo NR4RS5, and hydroxy(1- 20 4C)a cyl 88) R7 is
sel ect d@1¥ E?Pr%ydﬁlc@ct it expholigotyl, iGEhEply), oR@sHiNk isox adizaalyl,

P O by, LB Rl A S o g O | o0
oL 69N SRR LR TR ot AR PR o o DM 99\'H2

hydr oxyet hyl an R8 is

sel ect 882 Hom-hizrsplecied fiom npinpaokiah, dydyl, 1mdmob;zt,nwdazolgyroﬁc®dhazhlylyl and
azetidinyl  (94) R8 is selected from nmet hy %‘_droxyet h¥ and
)

hydr oxyPIP&t Ip:éwlpmzmgl AEXARIPErarany] HEfrméldiryl a’Z'PW?lijé%ﬂ @@m opyiayl( b
HET-3 i i dinyl, piperazinyl, pyrrolidinyl
and aze | L’t? S’@%@B}S@ %@&g%g&rg%m/ 000545 - 21
(83) R5 is hydrogen
15 (84) R® is (1-4)alkyl, preferably methyl
(83) R is hydrogen or methyl
(86) R’ is selected from —OR?, (1-4C)alkyl, -C(0)(1-4C)alkyl, -C(O)NR'R?, (1-4C)alkoxy(1-
4CYalkyl, and hydroxy(1-4C)alkyl
(87) R is selected from —OR’, (1-4C)alkyl, -C{O)}1-4C)alkyl, -C(ONR'R®, and hydroxy(1-
20 4C)alkyl
(88) R is selected from hydroxy, methoxy, -COMe, -CONHj;, -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
25 (91) R’ is methyl
(92) R? is selected from methyl, hydroxy, methoxy, -COMe, -CONH,, -CONHMe, -CONMe,,
hydroxymethyl, hydroxyethyl, -NHMe and --NMey(93) R® is selected from morphelino,

piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl
(94) R® is selected from methyl, -COMe, -CONH,, hydroxyethyl and hydroxy
30 (95) R® is methyl
(96) HET-3 is a fully saturated ring
(97) HET-3 is selected from morpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl



" (98) R4 and R5 tuvogetmhe_}’ with the ni trogen to which they are attached forma
ring as defined by HET-3 (99) HET-3 is selected frompyrrolidinyl and
azetidinyl (100) HET-3 is azetidinyl 5 (101) HET-3 is a 4, 5 or 6-nenbered

saturate Lally unsaturated heterocyclic ring as {}r i nbef ore
defi ned (%1(8%‘30%@?3% is a 7-nmenbered saturated or parti aff %ﬁ@ﬁgﬁ%ﬁ ed
heterocyclic ring as hereinbefore defdlned (103) HET-3 is an 6 to

10- menbered bicyclic saturated or partially unsaturated heterocyclic 10

ring agodieR ‘eint R fteethed &fith@@ idOdeh tbhirich ihsy Ardabh&yohalaid: kldegntd #y V!
(105) HET-3 is selected from norpholino, piperidinyl, piperazinyl,
pyrrol iyl , azetidinyl and 7-azabicyclo[2.2.1] hept-7-yl (106) HET-3 is

sel ect f pi peri dj nyl, rrolidinyl,. azetidinyl and
7-azabﬁgyéﬁgﬁé}ﬁgﬁfﬁﬁ%ﬁ&nf§R¥ﬂ§¥Eﬂ@%€¥H$W@n’o a further feature of the

i nvent icody)HIeR§ id 5,cRARY] ded the followi ng preferred groups of conpounds of
t he inven?ion: 20 In a“further aspect of the invention there is provided a

conpourtiDOHEDS s 4,  d 6-mutmebaed satithtddsorpatthudbyyimeitttcd R2erbsyctiekiegted from
- C(0) NR4R5, -S02NR4R5, -S(0)pR4 and HET-2; HET-1 is a 5- or 6-nenbered,
Cli nk@ér%e@f%ﬁﬁ“@ﬂedri ng containing a nitrogen atomin the 2- 25 position

71 om 0. ROMRE S o[ RewrieH TP Bhes bl Bl B SRR BEERSR b ol T o

car bon nateBef@E defimed riNng nitrogen atomprovided it is not thereby

guatem sed, with 1 or 2 substituents independently selected from R6; HET-2
is a 5{1¢%) HET8nber eth 1 Ememmbaed biskeltt sabtreted oy phnpially unspteotstidewiauyclly 2, 3
or 30. het rog{]?oFB in@gﬁendently selected from0O, N and S, wherein a -CH2-
gr ot I8 B Fereasiarg deieds epl aced by a - (O - , and wherein a sul phur atom

in the qllil@p b .G Ll ionally be oxidised to an S(O or S(0)2
group, @vﬁ%)c r%ﬁ%vg‘éﬁé‘[’;}g}‘gﬁ?'?&)@‘t@g%gi tuted on an available carbon or
ni t r oggMOSUIBET-BYs deletedfrom asbigheting, pipettinansiesiazinys elyactiddyl pandRg WO
2005/ 080359 PCT/ GB2005/ 000545 - 22

and 7-azabicyclo[2.2.1Thept-7 -yl

(106) HET-3 is selected from piperidinyl, pyrrolidinyl, azetidinyl and 7-azabicyclo[2.2.1Thept-

15 7-yl

According to a further feature of the invention there is provided the following
preferred groups of compounds of the invention:
20 In a further aspect of the invention there is provided a compound of Formula (I)
wherein:
R! is methoxymethyl; ‘
R? is selected from —~C(Q)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-
25 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 i{ is not thereby quaternised, with 1 or 2 substituents independently selected
from R®
HET-2 is a 5- or 6-membered, C- of N-linked heterocyelyl ring containing 1,2, 3 or 4
30 heteroatoms independently selected from O, N and S, wherein a -CH;- group can optionally
be replaced by a -C(0)-, and wherein a sulphur atom in the heterocyelic ring may optionally
be oxidised to an S(O) or S(O)2 group, which ring is optionally substituted on an available

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



" R3is selected fromhalo, fluoronethyl, difluoronethyl, trifluoronethyl,
met hyl , methoxy and cyan; R4 is selected from hydrogen, (14C) al kyl,
[optional |y substituted by -ORS] and HET-2; RS is hydrogen or (1-4C)alkyl;

5 o0or R4 szgalﬁ%g‘o ether with the nitrogen atomto whi chﬁﬂg%n%%ﬂ%t#ached

may form frber ed het erocyclyl ring system as de *3; R6 is
i ndependent |y sel ected from (1-4C)al ky¥: hal o, hydroxy(1-4C)allcyl,
(1-40Q al l coxy(l- 4Qal kyl, (1-4Qallcyl S(O p(1-4C) al kyl, am no(14C)al kyl,

(1- 40) R lgyseRotadoitdim @) Flksyometisil difid&oal gy wiMinbeidetdd) mbikyl, namttbxbEhd4; 10
R7 is selected from-ORS and (1-4C)alkyl; HET-3 is an N-linked, 4 to 6
menber &#0sat urated or partially unsaturated heterocyclyl ring, optionally

ndopeRusr ey eef e o B O RRMRlohErah SR bl st BEER oot ot 1y

be repRagafdtysendor(E4O)alk@nd wherein a sul phur atomin the ring may
optionally "be oxidised'to an S(O or 15 S(0)2 group; which ring is

opt i Snat RyamliRS tddethice shidrthanitegsh bkl ® which@kyic Mdcheganydmm s 1 or 2
substituents independently selected fromR8; R$ is selected from-ORS and
( 14C) aldepiberddHktetocyld rig syste-aselelinedbly HEIo3; N- | i nked unsubsti t ut ed

het |, i taining 1, 2 3 ring, heteroat i ndependent |
sel ect Bty pFAGIoNHREcts o 1E)pobpentsshoryl 20 tkeh (ofeliasite) 0, 1 or

2 or el (RIS Rp-20) 8 RSB (R Rd AR o e
i nvent gn-4hakSlansSnd UC)ERE] andc@BEPOYnd of Fornmula (1) wherein: Rl is

met hoxxéEFt hyl; R2 is seg ected from-C(O NR4R5, -S2NR4R5, -S(O PR4 and
HET19; RAismselecied Gom—@R° @udrdrdSekkal; C- |1 nked heteroaryl ring containing a

JHEDE RN A Y AR T
o LS LGRS 7 o AR A e AP 111 0gen VO

independently selected from O, N and S, wherein a -CH,- group can optionally be replaced by
a -C(Q)- and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or

15 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 —OR® and (1-4C)alkyl;
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;

20 p is (independently at each occurrence) 0, 1 or 2;
misQorl;
nis 0,1 or 2;
provided that when mis 0, thennis 1 or 2;
or a salt, pro-drug or solvate thereof.

25 In a further aspect of the invention there is provided a compound of Formula (T}
wherein:
R! is methoxymethyl;
R? is selected from —C(O)NR'R’, -SO;NR'R?, -8(0),R* and HET-2;
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-

30 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



atomprovided it is not thereby quaternised, with 1 or 2 substituents

i ndependently selected fromR6; HET-2 is a 5- or 6-nenbered, G or N-Ilinked
het erocyclyl ring containing 1, 2, 3 or 4 heteroatons independently
selected from0O, Nand S, wherein a -CH group can optionally 5 be replaced
by a - C( &6 2q0sasdsmher ein a sul phur atomin the heter ocpctica260sngosamy
optional Iy be oxidised to an S(O or $G0)2 group, which ring is optionally
substituted on an available carbon or nltrogen atomby | or 2 substituents
|ndependentl ected, fromR?: R3 edfromhalo fl uoro yl,

di f | uoP P @g ¥ Rt FeS gz, Ry | Gee bR tus¢s méwﬁéenﬂweﬁg.teas

sel ect %EISR m hydrogen, (1-4C)alkyl, [optionally substituted by -ORS] and
HET- 2; i’s hydrogen or (14C) al kyI or R4 and R5 together with the

ni t r og&IF AL & $-orhinetbérbey CabeNalilﬁl&dh@cérmlyﬂ @hglcantahﬁidg,el,@%@lrw ring
system as defined by HET-3; R6 is mdependently sel ected from (14C) al kyl

hal o, hyfﬁrqamﬂmdmeaﬂqzw Se@@i&ddr‘ankim} and S whereyed #kl,- group can optionally

k. | kyl | kyl
G S B HRSTRRE 207 S ynefith ARGt G Yne hed S oy
(1-40 @b k¥disetET aBSi) o@@(@)& bRYeBOwhith tRiels BERRRNIGQubstiRlid 8h @H a@e[ﬂagﬁr tially

unsat urated heterocyclyl ring optionally containing 1 or further

het er oattbos of hitrogeidatomdry i or ﬂhebﬂtlt\nﬂtﬂm@dbptﬂmiemiy @ﬁbcﬁafuhfecpmriﬂent ly sel ect ed
fromO, ;N and S, . wher ei roup ca onal ly be re Iaced by

- (O - Raruselessddiom faley Wﬂ%ﬁﬂn&ﬁﬂmf%etﬁﬂ gﬂd@yo vlemrh@ ehet B ed 1 o
an S( O S(0)2 group; which ring is optionally substituted on an

avai | abVe ¢arbon or nitrogen atomby 1 or 2 substituents independently

sel aot &t if sdeoidBiromhydfbgers, (1s4@aikM, | [bptkatily Gubeinied efd FORAt and Frerl 207

partial Iy unsaturated heterocyclyl ring, 25 optionally containing I further
het er o& aehydrazeactii¥#6daleslit he |7 nking N atom) independently selected from

0, S d 2- b I db @)

SRS O L B e 1 off B BTk Hok I P o GHTHSR ATy OB Yoxi i sedl t o
S(O t [ bstituted

:\r/]al I(a eroci%@ﬁn%gsﬁpﬁs‘g%flgtbé}rﬁg¥ 3'; glro | Ongubgt ;s'ltJuZn!t Sul ﬁdeggnggnt |y

sel ect atf i§ Lep &R ent®y se%@teHEﬁo& ('154®|alk§t %@1&39&%@@ -A0YaNSH, '(?—4@%11&63%&?—‘1 or

partially unsaturated heterocyclyl” ring, "optionally contai ni ng further
ni t riég &) alkpln (-#0)aligts (Ol -40)alkyd, drime{ rgChallatipf)- 4®Mkﬁm1m(kmmﬂl 080359
Pl B Gt ning(1 4G ateyl and HET-4;

R’ is selected from ~OR® and (1-4C)alkyl;
HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom)

20 independently selected from O, N and S, wherein a -CH;- group can optionally be replaced by
a -C(0)- and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or
S(0O), 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 N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring,

25 optionally containing 1 further heteroatom (in addition to the linking N atom) independently
selected from O, 8 and N, wherein a -CHy- 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

30 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



-CH2- group can optionally be replaced by a -C(O-; which ring is optionally
substituted on an avail able carbon or nitrogen atom by 1 substituent
selected fromR3; R8 is selected from-ORS and (1-4C al kyl; HET-4 is a 5- or
6-menbered, C-or N |inked unsubstituted heteroaryl ring containing 1, 2 or
5 3 ring WoRMAEEShs i ndependent|y sel ected from0, N aﬁﬁT@;‘”‘ﬂ’Sfﬂgm 5
(i ndependently at each occurrence) 0,-24or 2; misOorl; aisO,1or2; provided
that when mis 0, then nis | or 2; 10 or a salt, pro-drug or solvate

t her eof-CH,ngiup uhi Hgtioasipeetrepboddisy 4 Livach fin@iswptidadpsubeiedns £f the
formul a (_12) as hereinbefore 1gllefi ned lr\/\(lsr}lfgjr)ei n: R ?s@r{rjet hox}ssrret hyl; R2 is

sel ect exyafatdprarbyropNmIRDZen SORNRY R5ubstig(en) piertechfroER:2; 15 HET-1 is a 5- or
6- menbered, C-linked het i t ai ni it tomin the 2-
posi 11 ch aeieaspd BoRard EH-4CHIERer i ng heter oat om. i ndependenty

sel ect e 003, o #thbcFed Wt N1 | 3o BRI ANt Ho SYPR L6407 2B:
avai |l abl'e carbon atom or on a ring nitrogen atom provi TS ot

t her eby3 rnghetvatas, indejdnddntdy seecsatbBdmt@ented Sndependent |y sel ected from
R6; 20 HET-2 is a 4-, 5-_or 6-nenbered, C or N-linked heterocyclyl ring

4 .

cont ai i ¥gindependenflsppt cach pegustanse)fhd ar?dependent |y sel ected from 0, N and S,
wher ei s § - group can optionally be replaced by a -C(O- , and wherein
a sul phur”atomin the heterocyclic ring may optionally be oxidised to an
S(O orpi2rgroup, which ring is optionally substituted on an avail able
carbon or nitrogen atomby 1 or 2 substituents independently selected from
R ; 25 8vidsd tel wbered fsrlpthdnat 5,1 di12jor onet hyl , di f 1 uor onet hyl ,

trifi or onet hyl , mathécl), met hoxy and cyano; R4 is selected from (1-4C) al kyl
[ subst i i ’%'S?“dfu% T 50lepiEdReIERfent s i ndependent |y sel ected from HET-2,

S U SO AL
t oget heliergmbdéfoidiefined mdgesinat om t o which they are attached may forma 4-6

menber ed, het er ocycl };I ring systemas defined by HET-3; WD 2005/ 080359
PCT/ 328033 wetreymethyl; .

R is selected from —C(O)NR'R?, -SO,NR'R?, -S(0),R* and HET-2;

15 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 i{s 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
RG;

20 HET-2isa4-, 5- or 6-membered, C- or N-linked heterocycly! ring containing 1, 2, 3 or 4
heteroatoms independently selected from O, N and S, wherein a -CHj;- 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’;

25 R is selected from halo, fluoromethyl, difluoromethyl, triftuoromethy?, 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™];

30 R’ is hydrogen or (1-4C)alkyl;

or R* and R’ together with the nitrogen atom to which they are attached may form a 4-6

membered heterocyclyl ring system as defined by HET-3;



- 25 R6 is independently selected from (Il -4C)al kyl, hal o,
hydr oxy(1-4C) al kyl, (1-4C) al koxy(1- 4C)al kyl, (1-4C)al kyl S(O p(1-4C) al kyl,
am no(1-4C) al kyl, (l1-4Callcylam no(1l-4C) allcyl,
di (1-40C) al k I_amn 1-4C) al kyl and HET-4; R7 is selected fr e

-C(O) (1- ‘HE)%?WP:” -C(O) NR4R5, (I -4C)al koxy(1-40Q)all cyl, Cﬁg%%%‘t"ﬂ?“s
4C)al kyl and -S(O pR5; HET-3 is an N23-nked, 4 to 6 nenbered, saturated or
partially unsaturated heterocyclyl ling, optionally containing 1 or 2

furthed 1@ﬁid6pﬁﬁ1%@tﬂ§5seﬂbﬁe@ﬁdhml°4€)taﬂqyi heid, hg&ﬂoﬂg(mh@)tam (144 ently

selected from0O, Nand S, wherein a - roup can tlonal be repl aced

by & ACGHEY, (bAG)HHER P - AG sluamizoemiChelkste (Fpalksmopd1-SEiky, be
id S whi ch t |1 bstituted
on an T PafPiereaRhCHoTtd Bl o b'ycl "or’2 substi tuemty oo e

d
! &g’%ﬁ%@é Ié%éﬁéﬁl&ﬁgbfél)g ﬁ@r@%ﬁ 1d| ?4C) ar thlegajar%‘llg é})@m-ﬁﬁi@}fﬂ}y@@ x?gl n sal d

ring i4€)alikgleyslt-+(MpRY); , (1 4C) al koxy(1-40Q) aI kyl, hydroxy(1l-4C)al kyl and
-S(O)EEE? 15 HET-4 is a 5- 6- mer nbered, C-or N |inked unsubstituted

het er d&F /3 1f P h-tinksdartie ﬁgn@anb%e%rsamgaf?# poPHE LY eaedied heteperddrtugy
sel ecteohliBRohiith2i%yS alubondLRARRNTEN bply B fGRESUbEDCS) O L or 2

m sOor nis 2; or a

sal t, 1@&@66&@@&%1@&6&%@0 heaeb$, whdteia of WH,D efoupRE ptidHall 'B@r N&Eﬂblyon i's
provided a conpound of the fornula (1) as hereinbefore defined wherein: R

is net%@(@h‘eﬂtﬂdw hergig al&llﬂ’h;‘»f stsine ot thd ringomay: Qt(tmﬁwmpmdsei NRURE(0)-08( O) pR4 an d

HET- C;linked t
o 116 Tmersies i B pRRTS S Ghe BHar RIS G007 graie i gy T 0
net o QLA NEAPARUSGIIoh IS LR oL 7 O. N and Si which ring is

optionally substituf'ed on an avai e ‘carbon atom or on a ring nitrogen

at om Ririevélderdd ifitomi €O 1-t Btiefy- cc{@am?m? :QE—@IC)MIkylbmjnd} ﬂl(?—ﬁlﬁ)ddkylamuent s
|ndependently selected from 30Q X red, G or

N- 1 kBB Rereiesdy i ring i gnwamw.‘) r{é @)a&oxg(ldichlkyh @w@m&s&@o‘!@aﬂw Tand
i ndepe_rsc{g%ﬁg’/ selected fromO0O, N and S, wherein a -CH2- group can optionally
15 HET-41s 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 or2;
20 provided that whenmis 0, thennis 1 or 2;
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 methoxymethyl;
25 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
30 R
HET-2 is a 4-, 5- ar 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4
heteroatoms independently selected from O, N aud S, wherein a -CHp- group can optionally

be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally



be”r epl aced ”by a C(O) , and wherein a sul phur atomin the heterocyclic
ring may optionally WO 20051080359 PCTI GB2005/ 000545 -26 be oxidised to an
S(O or S(0)2 group, which ring is optionally substituted on an avail abl e

carbon onygi atomby 1 or 2 substituents independ I _ted from
R7; R3 is Qéf,de@tg‘g%gf rom hal o, fluoronethyl, difluoronet EE{I‘)(%??(% ﬁoi‘orret hyl ,

rret hyl , methoxy and cyano; 5 RRis setbected from (1-4C) al kyl [substituted

by 1 or 2 substituents independently selected from HET-2, -S02R5,

(3 6C) &r;c@biinﬁﬂeﬂdgrbns(ib)témﬁ?(é))h grasmpbwhichutreds wptitnallygobsipuisé be ah @dhifabtem R7) and
C(0) NR5R5 RS is o%i § 1()1 4C)al kyl; or R4 and R5 together with the

ni t r og&ATOR 8&?&“&5’89%? L PR&PT &8 %%W%%@éelhwmﬁ@f ?ﬁlf‘éJtedlfBOlﬁé’t erocyclyl ring

e Y A

(1-4C) alylpw; S(O) p(1- 4C) al kyl, am no( 14C) al kyl, (1-4C) al kyl am no(1-4C) al kyl
di (1-4Q)al kyl am no(1-4C aI k and HET-4; R7 is selected from
- o O R4gyddedtsd fromt @ [Sub$t1’ﬂdi@§1éi>l}'klo;xq?( Jubgifpeantk ydepnydndy yelected fom

SRt R NECT. SN I e T R

further @ }oms (in addition to the linking N atom independently

sel ect eg rom0O; N and S, wherein a -CH2- group can optionally be repl aced
by a -Fé(@hydrﬁgﬁmﬂ{éﬁé])ﬂll@lsul phur atomin the ring may optionally be

oxi di sed o an sS(O or 20 S(0)2 group; which ring is optionally substituted
on an av®'laadiRS tegetivomwith theintiregparsicn emwbichiheyare 2tiseted ridyuforn s

i ndependently selected fromR8; or HET-3 is an N linked, 7 nmenbered,

sat u%t@@r%ycb’éﬂfiﬁﬂﬁ%@ﬁéﬁﬁ%ﬁda‘%kﬁEﬁe}:er ocyclyl ring, optionally containing

1 furt [ tl

sel -g(r:t Qﬁﬂ o rgﬁ’y egé%e@vxﬂ );aﬁcyglélo hp!(f),lg %9@2%@%&&& 'Qﬁﬁﬁg’gﬁ?ep%/ac ed
by a G(@)ﬂk?ﬁ gagwkﬁsa) me))ﬂkﬁ @ﬁi@bumcﬁmyn i(D4iCh &k laftnoTBMCYdkyional |y be
oxidised to an S(O )2 roup; which ring 'is optionall'y sUbstituted on
an avaldlélb‘il@)aﬂwimm(dr‘l@)aﬂk}d Hlf o by | or 2 substituents mdependently

par 1 2y HEHs FaPet (ot o RYRy LM ChCulersy R b Pl ¢ ner

ni trpge ﬁ{wén(&rs Stlontothellnklng N atom), wherein a 30 -CH2- group
can optlo)aa{? be placed by a -C(O-; which ring is optionally substituted

on an HET-3isan N—hnked 4 to 6 membered, saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom)
independently selected from O, N and S, wherein a -CHj- group can optionally be replaced by
a -C{0)- and wherein a sulphur atom in the ring may optionally be oxidised to an §(O) or

20 S(0), group, which ring is optionally substituted on an available carbon or nitrogen atom by 1
or 2 substituents independently selected from RE: or
HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring,
optionally contaixiing 1 further heteroatom (in addition to the linking N atom) independently
selected from O, S and N, wherein a -CHy- group can optionally be replaced by a -C(O)-

25 group and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or S(0O);
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

30 -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 front R



aVai | abl e car boh or ni tmr_'ogen atom by 1 substituent selected fromR3; WO
2005/ 080359 PCT/ GB2005/ 000545 27 R8 is selected from-C(O (1-4C) al kyl,
-C(O NR4R5, (1-40 al kyl am no, di(1-4C) al kyl ami no, HET-3 (vvherei n said ring

is U”SUbéﬁbE@#ﬁhgdssQ(l 4C) al | coxy(1-4C)al kyl, hydroxy(1-g&}al % ai,{gg?-j

--S(O pR 4°Ts a 5- or 6-nenbered, C—or N |inked unsu
heteroaryl ring containing 1, 2 or 5'237'“ ng het eroat ons |ndependently
sel ect ed fromO, Nand S; p is (independently at each occurrence) 0, 1 or 2;

ni sOor R? insdlect@ ﬁ&noC(Q)(l-ﬁ:C@uﬂ@EdC((hmR”\w;en 41(D)ailqlﬁnmbhﬁ(11—nC)a&kylazﬁmoz 10

or a salt pro drug. or. sol vate thereof. In a further aspect of the invention

| s pr oV FdTé‘ d (heisHpwithangis wnsabstisnted), AL GQaI%XY(héﬁéﬁlhﬂehﬂf@Xﬂéﬂqiél&Yhmr ein
L(gﬂﬁymethyl inisl and nis O or 1; 15 HET-1 is a 5- or

6 rrerrber eteroaryl ring; R2 is -CONRARS or -SO2NRAR5; R3 is halo or

trifluereretfyk; oRtniembldad ©-at Wim]ié@lﬁlﬂs@l!ibﬁtlhtﬁd fibte llﬁn%%oﬁﬁélrﬁné’[ Por

substituents independently selected from HET-2, -OR
(3-60Q) wmmtmatompmdwﬁmwlymbs@dm& Wand & group selected from 20 R)

and -C(0) N\R rogen or ;. HET-2 is a 5- or 6- nenbered

het er o8 (I eﬁ%‘ﬂﬁr‘Rg'sa%ﬁ% B‘Feéoggﬁ' ed, containing 1 or 2 heteroatons
mdepqu%rﬁby selected fromO0, N and S; and R7 is selected from-OWVand (1
-4C) al ky 25 or a salt, pro-drug or solvate thereof. In a further aspect
of thenisvghr@n is provided a conpound of the formula (1) as hereinbefore

defined wherein R is nmethoxynethyl; inistandnisOorl; 30 HET-1 is a 5- or
6- menberevddebther whenm ip frfgennis 1 or 2;

10 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 methoxymethyl;
mislandnisQorl;
15 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
20 R") and -C(O)NR’RY];
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;
25 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 methoxymethyl;
mislandnisQorl;
30 HET-1 is a 5- or 6-membered heteroaryl ring;
R?is -CONR'R’ or ~-SO,NR'R’;

R? is halo or trifluoromethyl;



R2 is -CONRARS or -SO02NR4R5; R3 is halo or trifluoronethyl; WO 2005/080359
PCT/ GB2005/ 000545 -28 R4 is (1-4Cal kyl [optionally substituted by 1 or 2
substituents independently selected from HET-2, -ORS, -S02R5,

(3-6C) cyovoabusposéopt i onal |y substituted with 1 group seéeepeshsiobexy R and
-C(O) NR5R5] ; RSis hydrogen or nethyl .3 R6 is selected fromnethyl, ethyl,
brorno, chloro, fluoro, am nonethyl, ﬁ- nmet hyl am nonet hyl , and

R s AN A R R AN IR S
f 0
B s orptet o AR oy R

salt, pro-drug or so er aspec e Invention is
provi dad) mdc-@qlbmalsq;f the formula (1) as hereinbefore defined wherein R1
i's methoxynet hyl m slandni sOor1; 15 HET-1 is selected fromthiazolyl,

i sot hi Bz}@@drog@mmammézbl yl, pyrazolyl, inidazolyl, oxazolyl, i soxazol yI and

di 4 RAR
AER LR Tt ?%3’5%?1 R pord BBt Kb EiRbuE AL
sel ect ggdamylgﬁn{dg{gﬂ& - SO2R5, (3-6C)cycl oal kyl and - C(O) NRSRS] ;
R5i s hydrogen "or nethyl; R6 |s selected fromnethyl, ethyl, brorno, chloro,

f 1 uor o HEAR? momet dmyd- ;meniltrmidlﬂheteammiyﬁamtg/is heranlcbfdrerrﬁﬁhydi awhtndieg byk 2 HET-2 is

sel ected fromazetidi nyl, hoI inyl, piperidinyl, piperazinyl,
3- 25 ?‘@ﬁlaﬁé?sa% ﬁiﬂ“deqﬂmsﬁlﬁﬁtF % |’Na f%!dl di nyI pyrroli donyl :

2" oxot 3 roruarer P NOR nd L SCBHRKE Zﬂif'f o by cr oozt & "
1, 1-di @x@ts:blt , PI®dRRAIriseigate tadest] oxol anyl, 2-oxoi mi dazol i dinyl, 2, 4-
di oxoi mi dazol i di nyl, pyranyl and 4-pyri donyl ; and R7 is selected from-OR5
and (1-40) alln g yirther aspect of the invenition 1s provided a compound of the formula (I) as
hereinbefore defined wherein
R} is methoxymethyl;
mis 1 andnis Oorl,;

15 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 triflucromethyl;

R* is (1-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from

20 HET-2, -OR’, -SO:R’, (3-6C)cycloalkyl and -C(O)NRR];

R’is hydrogen or methyl;

R®1s selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3-

25 oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyd, 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,

30 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 methoxymethyl;



30 or a salt, pro-drug or solvate thereof. In a further aspect of the
invention is provided a conpound of the fornula (1) as hereinbefore defined
wherein R is nmethoxynmethyl; WD 2005/ 080359 PCT/ GB2005/ 000545 -29- mis 1
andni sOor1; HET-1 is selected frompyridyl, pyrazinyl, pyridazinyl and

pyri m di Y0 2005RB035¢ - CONRARS or - SO2NR4R5; R3 is hal o oectriimbosmoesyst hyl ; 5
R4 is (14C)al kyl [optionally substitutygd by 1 or 2 substituents

i ndependently selected from HET-2, -ORS, -S02R5, (3-6C)cycloal kyl and
-C(O NRSRSIL' RS % h%QIr ogen or nethyl; R6 is selected fromnethyl, ethyl,
br omo, &K ot 1 BUBie, ani nomet hyl, N-met hyl ani nonethyl, and

di mret h Th s - S : i:diznyl , nor phol i no,

nor phoﬁ}%gp @Qﬁéﬁ%f&ﬁgﬁ% %%‘?%??%ﬁ%%%%%‘g? e?gizu?%yl , thionorpholinyl,
pyr r ol iRfiieyCONR/RT of +$0MNH'R>2, 5- di oxopyrrolidinyl, 1,1-

di oxot et,r ahydr ot hi enyl , 2-oxazolidi nonyl, 2-oxotetrahydrofuranyl,

t et r ahydridhilp gpipitluorgrasthdhy dr opyr anyl , ~ 1, 1- di oxot hi omor phol i no,

b TGS IR e G R
pro-dr ygEpn, SQR@’ag@?_R%g_ggjo clanlig b t@@mgépt of the invention is

provi deds_a conpound of ‘the fornul'a (1) as heréi nbefore defined wherein Rt
is met Bowhmwdtdgghprm@thyl;n is 1 and nis 0 or 1; HET-1 is selected from

L L, A I i S O

1L e (L A0 bt Loptonably subot (uted by 3 or 2

(3- 610 WET-Qdlk kyléct@nflom G EJINRARDorpH3Bing, nyfhedeyl, Piper@ingY piperazinyl, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
tetrahydropyranyl, 1,1-dioxothiomorpholine, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4-
dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and

15 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 methoxymethyl;

20 mislandnisQorl;

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;

25 R*is (1-4Q)alkyl [optionally substituted by 1 or 2 substituents independently selected from

HET-2, -OR®, -SO.R’, (3-6C)cycloalkyl and -C(ONRR’];

R’is hydrogen or methyl,;

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

30 HET-2is 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;



R6 is selected fromnethyl, ethyl, bronmo, chloro, fluoro, am nonethyl,
N- et hyl am nonet hyl, and di net hyl am nonethyl; 30 HET-2 is selected from
furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyri dazi lyl, imdazolyl, pyrimdinyl, oxazol [ Lyl,
oxadi azo%(#) ?““g??‘?’éfw , 1,2,4-triazolyl and 1,2, 3-tri az%#ryﬁ?ﬁ@)é@%yi S
selected from-0OR5 and (1-4C)al kyl; ~2005/ 080359 PCTI GB2005/ 000545 - 30-
or a salt, pro-drug or solvate thereof. In a further aspect of the invention
i s provrdedt, aredmgoundvett théreoff ornmul a (1) as hereinbefore defined wherein

RL i h | ; i S| ' 1; T-1 i I f i dyl

pyr azi myl | SR R pectathai P hgiovidora pambetrpoirs B BaNRs, R | s
hal o o i SR B4 is (1-4C) al kyl [optionally substituted by I or 2
substi Pﬁ%ﬁ%bfgk#%gepeﬁwﬁﬁlg selected from 10 HET-2, -ORS, -SO2R5,

(3- 60) ® ds methoyymethgl; - C(O) NR5R5] ; R5is hydrogen or nethyl; R6 is selected

fromnethyl, ethyl, brono, chloro, fluoro, am nonethyl, N nethylam nonethyl,
and di mbishydn 5Ostlhyl ; HET-2 is selected fromfuryl, thienyl, thiazolyl,

i sot hi . hi adi | vl i.dyil . . 15.. i dazi nyl, lyl,
i oz STt SRS Pt B paBRBS) e p B G VT Dyrroly
1, 2, 4- wijgzobwWr ahdr Is@MR % azol yl; and R7 is selected from-ORS and

(14C) al kjy_l; or a salt, pro-drug or solvate thereof. In a further aspect of
t he i n\ens hala ok grifpropwnetbyl; a conpound of the fornula (1) as 20 hereinbefore

el ot G 7 Fo IHPALSTPTELY SUPRRIEGA or TiEReResBipepeagensBeleedBam ol yi
| soxazatiyt., aBE: CXRHkEERHeycRAIER kS C(ORIRIRS) Of - SCRNRARS;

R’s hydrogen or methyl;

R®is selected from methyl, ethyl, bromo, chloro, fluore, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;
HET-2 is selected from furyl, thienyl, thiazolyl, isothriazolyl, thiadiazolyl, pyridyl, pyrazinyl,
15 pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
1,2,4-triazolyl and 1,2,3-iriazolyl; 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
20 hereinbefore defined wherein
R' is methoxymethyl,
mislandnisQorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl;
25 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)eycloalkyl
(optionally substituted with 1 group selected from R”) and HET-2;
R’is hydrogen or methyl;
30 R®is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,

and dimethylaminomethyl;



R3 i s hal o or tri“fl uor omet h‘yI ; R4 is selected from hydrogen, (1-4C)alkyl
[optionally substituted by -ORS], (3-6C)cycloalkyl (optionally substituted
with | group selected fromR ) and HET-2; R5is hydrogen or nethyl; 30 R6 is

sel ect ed Jebhyl, ethyl, brono, chloro, fluoro, ami .
N- met hyl a\&ﬂb%éﬂ%ﬁ?#ﬁ( and di met hyl am nonet hyl ; WO 20051%@%}“3/000545

PCT/ GB2005/ 000545 -31 HET-2 is sel eed®&d from norpholino, furyl, inidazolyl,
i soxazol yl, oxadi azolyl, piperidinyl, piperazinyl, 3-oxopiperazinyl,

pyrrol BN s selecpadr fiah ingt@phylino] Ryl pimiea- iyl asoxhzolyllox Al %0 gtipaiayiot hi enyl
and 2-oxoi m dazolidinyl; and R7 is selected from-ORS and (14C)alkyl; 5 or
a sal t Pisraginil. igosrripdraialayieddsot 2-pymrclidonyl. fefrahydisprranyk 1tlhe i nvention is

provi ded a, conpound of the fornmula.(1).as . hereinbefore defined wherein R
is met ﬁbWF?iﬁaﬁg ?PhlerﬁyI,éngaﬁpg%@P@ﬁnQb 4.1 is selected from pyridyl and
pyri daz’nykeledidl ﬁ@rn-_@\i%gz@_qc)dﬁquMRS; R3 is halo or trifluoronethyl; R4
is selected from hydrogen, (1-4C) alkyl, [optionally substituted by -OR5],

( 3- 66) oy elsoflpkedrug @polvateghérgoSubstituted with 1 group selected fromR) and

HET-2; 15 RRi s hydrogen or nethyl; R6 is selected fromnethyl, ethyl, brono,
chloro, flu B,f“%bﬁfﬁ%??éi ‘N{ﬂ(“? IWWIWP&WQ%PWP?m%h#WWI&% nonet hyl ;

HET- 2 ih%{e?ﬁ:’e?&&ﬂgﬁﬁf{?ﬁ%@ﬁphm i no, fuuyl, imdazolyl, isoxazolyl,

oxadi az pI peri pi perazi nyl, 3 -oxopiperazinyl, pyrrolidinyl,

2- pyrrq{‘iiglgﬁﬁioxymeﬂ@ghydr opyranyl, 1,1 20 di oxotetrahydrothienyl, and

2- oxoi m dazol i di nOyI ; and R7 is selected fromORS and (1-4C) al kyl; or a
salt, pvésdon 60 eol;vate thereof. In a further aspect of the invention is

pRr Oﬁ?%ﬁ&;g%?ﬁ%&f@g& I}y'rqulfa%%uyhgaz(lﬂﬂ, as hereinbefore defined wherein 25
‘ 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;

15 RP%s hydrogen or methyl;
R%is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;
HET-2 is selected from morpholino, furyl, imidazolyl, isoxazolyl, oxadiazolyl, piperidinyl,
piperazinyl, 3-oxopiperazinyl, pyrrolidinyl, 2-pyrrolidonyl, tetrahydropyranyl, 1,1-

20 dioxotetrahydrothienyl, and 2-oxoimidazolidinyl; and |
R is setected 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

25 R!is methoxymethyl;
mislandnisQorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl;
R? is -CONR'R’ or -SO,NR'R’;

30 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;
RSis hydrogen or methyl;



inis 1 and n isO dfrl; HET-1 is selected fromthiazolyl, isothiazolyl,
t hi adi azol yl, pyrazolyl, oxazolyl, isoxazolyl and oxadiazolyl; R2 is
- CONR4AR5 or-SO2NR4R5; 30 R3 is halo or trifluoronethyl; R4 is selected from

(14C) al kXJvo 2([09;%#3%16" |y substituted by -OR5], (3-6C) cy%‘?@&}%@sﬁﬁ&% onal |y

substituted wt group sel ected from R7) and HET- 2 ogen or

nmet hyl ; WO 2005/ 080359 PCT/ GB2005/ 000845 - 32 R6 is selected from met hyl ,
et hyl , brom) chl oro, fluoro, am nofnethyl, N nethylarninonmethyl, and

di met h3R amahwnﬂtffmh mdﬁE/T-eZhylsbrsmoedﬂenrb ﬂumm pnmmmethyin—mp’uthmmmmyﬂhyl

3- oxoplpgra2|£ rrolldonyl 2, 5-di oxopyrrolidinyl,

2- oxot & Hpe Y;FIE}}DQ thet rahydrofuranyl tetral rydropyranyl 2- 5

i %?%fzrlﬁé,@%#eds%#@gfp oAt S A F%éé*ﬁérraz%? S kst or 2
provi d@gls-am&@pwﬂdly@fz @metiammlﬁﬁaﬁﬂ) tef Qﬁ@m{}@&fﬂ@ﬁl@dﬁﬁf A8t wherein 10

ghyd®
R is nmethoxynet hyl ; | andni sOor 1; HI%’T- is selected Ty¥0m t hi azol yl ,
i sot Hi apmm;aldazthdiraf&haadal,ﬁiydmxmmlé@f@hghnyl @Rézol yl, isoxazolyl and

oxadi a CONRARS5 or -SO2NR4R5; 15 R3 is halo or trifluoronethyl;
R4 is ?gﬁ g@i é&faﬂ]?i’m(l 4C)allcyl, [optionally substituted by -ORS],

(3-60 q-x.calsg@ 153&&4&@5“@%5%@ substituted with 1 group sel ected from R7)
and HET-2 hydrogen or methyl; R6 is selected fromnethyl, ethyl,

br ono, chi orIn,a fﬁﬂthmmspecam the nraztehud)n is¥rovaddayd acinpouret difthe forﬁﬁllaamias
di met hyl am nonet hé HET-2 is piperidinyl or piperazinyl; and R7 is
( 1- 4C) dieraypeforgde n&day hereigr o- drug or sol vate thereof.

10 R'is methoxymethyl;
mislandnisOorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl;
R? is ~CONR'R’ or -SO,NR'R’;
15 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 R7) and HET-2;
R’is hydrogen or methyl;
R®1s selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
20 and dimethylaminomethyl;
HET-2 is piperidinyl or piperazinyl; and
R ig (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 (T} as
25 hereinbefore defined wherein '
Rlis methoxymethyl;
mislandnisO;
HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl;
R? is -CONR'R’;
30 R*is piperidinyl, optionally substituted with methyl;
R’is hydrogen or methyl;
R%is methyl;

or a salt, pro-drug or solvate thereof,



In a fur.t her -aspeét 76'1" mt hé invention is provided a conmpound of the formula
(1) as 25 hereinbefore defined wherein R is nethoxynethyl; mis 1 and n
is 0; HET-1 is selected fromthiazolyl, thiadiazolyl and pyrazolyl; R2 is

- CONRARS 3w 3 iBsd3Sy PI peridi nyl, opt| onal |y substitut ed R5i s
hydr ogen o(? %?1 3?9 R6 is methyl; ? salt, pro-drug or s%Pg@t}gMi’ Zreof WO
2005/ 080359 PCT/ GBZOOS/ 000545 -33 | P93 furt her aspect of the invention is
provi ded a conmpound of the forrmula (1) as hereinbefore defined wherein Rl
i s met hoxynbt dftrther aspectofithamsentionss progided a chbmipbiad off shesfotrecadl) akr om pyri dyl
and py i dazi pyl ; i, - CONRARS or-SO2NR4R5; R3 is halo or triftuoronethyl;
R4 is ’é’i’?@é@?@?ﬁ(‘@f’mal kyl, [optionally substituted by -OR5] and HET-2;
R5i s hkd Qﬂﬂonm %Ihyl 10 R6 is selected frommethyl, ethyl, brono,
chl or o, uoro onet hyl, N-nethylam nonethyl, and di nethyl am nonet hyl ;
HET- 2 nslssle,{nacmg@ d‘rmpm pi peridinyl, piperazinyl, 3-oxopiperazinyl,
2-pyrrolidonyl, 2,5- dloxopyrrolldlnyl 2- oxazolldlnonyl
2- ox 6t &Eﬁhwmpw raaﬂ}mlﬁdﬁw‘r%nyl t et r ahydr opyr anyl ,

2- 0XO0i Ezdaz 4) iyl Og(r)] 4- di oxoi m dazol idinyl; and 15 R7 is (1-4C)al kyl;
or as %”@ - uﬁf_ te thereof. In a further aspect of the invention

i's provlderhid o ImRvhd tﬁ§r the fornmula (1) as hereinbefore defined wherein
20 RL | S met hoxymethyl ; “fist and n isO or 1; HET-1 is selected from pyridyl
and py®R*dasilerydd from (1-4C)alkyl, [optionally substituted by -OR®] and HET-2;

R’is hydrogen or methyl;

10 R%is selected fiom methyl, ethyl, bromo, ¢hloro, 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

15 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
20 R'is methoxymethyl;
mislandnisOorl;
HET-1 is selected from pyridyl and pyridazinyl;
R?is ~-CONR'R’ or -SO,NR'R’;
R* is halo or trifluoromethyl;
25 R*is selected from (1-4C)alkyl, [optionally substituted by -OR®] and HET-2;
R’is hydrogen or methyl;
RSis selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl,
HET-2 is piperidiny! or piperazinyl; and
30 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



R2 is -CONRARS or -SO2NR4R5; R3 is halo or trifluoromethyl; 25 R4 is
selected from (1-4C)al kyl, [optionally substituted by -ORS] and HET-2; Rb5is
hydrogen or nethyl; R6 is selected fromnmethyl, ethyl, brono, chloro,
fluoro, bRk , N-met hyl am nonet hyl , and di et hyl gy - <HET-2 is
pi peri di ny Bor p?%gr azinyl; and 30 R7 is (1-4C) al kyl; g?ra sa(fswbsﬁl?o-dr ug
or solvate thereof. In a further aspeé‘!’ of the invention is provided a
conmpound of the formula (1) as hereinbefore defined wherein WO 2005/ 080359
PCT/ GBROGSMOMOSHBethyl; 34 Rl is methoxymethyl; mis | and nis 0 or 1; HET-1
is selected fromthiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl,
i soxaz8 §Il adiis 4 diazolyl: 5 R2 is -CONR R5 or -S O2NR4R5; R3 is halo or

trifl U‘I)I?If’lil %Méc'tedl?ﬁ%rﬁ{?ﬂaﬁyﬁ B%Ealﬁ?@l,‘@fﬁ%gﬁa%@géﬁgzal&ﬁgﬁ%x%%&fg}sl(égazto y are

attache orm a norphol i1 no,”’ pIperia’ny I'n or
azet i dany bxadia@lylwhi ch ring is optionally substituted on a carbon or
nitrogen atom by R8; 10 RE i,s selected fromnethyl, ethyl, bromp, chloro,

f 1 uoPo R asrGORER Ry br—SOMRIR7 ani nonet hyl,  and di met hyl ai ni nonet hyl ; and R8
is seleat.ed. fro droxy., (1-4C)al l coxy and (1-4C) al kyl; or a salt;
pro-dr%g1 alg of %’l?rﬁg%glof. In a further aspect of the invention is

provi ded aﬁd@{éw;ﬂﬁl r;c]hgﬁitfo%ém& Whith %_he?%re ét%cﬁ@f ?drﬂxb&fn%gﬂmﬁﬁéi ned wherein

R1 i s met hoxy | andni sOor1; "HET-1 i s selected fromthiazolyl,
i sot hi apeidinyl,tpasiiadopylalidmyt ezaedetitlinyioey ethydh, ring oxagtiohylly subetiiuted on
oxadi aza % Iar IO;11 o%%it‘r?ozgeinsé o @EQ;RS or - SO2NR4R5;
10 R%is 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 (T) as
15 hereinbefore defined wherein
R is methoxymethyl;
mistandnisQorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl
and oxadiazolyl,
20 R?is ~CONR'R® or —-SO;NR'R’;
R? is halo or trifluoromethyl;
R* and R’ together 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 Rg;
25 RSis selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl; and
R® is pyrrolidine or piperidine;
or a salt, pro-drug or solvate thereof.
In a further aspect of the invention is provided a compound of the formula (I} as
30 hereinbefore defined wherein
R! is methoxymethyl;

mislandnisQorl;



R3 is halo or tfiflug}dhethyl; R4 and R5 together with the nitrogen to which
they are attached forma norpholino, piperidinyl, piperazinyl, pyrrolidinyl
or azetidinyl ring, which ring is optionally substituted on a carbon or

ni trogen wHomsageRS: 25 R6 is selected fromnethyl, eth ghl oro,
fluoro, am norethyl, N nethylaninomethyl, and di et hylgrbnT’r??%g(i’ﬁ'y“?Q*”and RS

is pyrrolidine or piperidine; or a salt, pro-drug or solvate thereof. In a
further aspect of the invention is provided a conpound of the fornula (1) as
30 hedBiTbes salecictefromdldaziigs EpihidRblyils thimdibaotylnpyraydlyl, oxaziotyl, Is@nakzatyli s 0 or
1; WD 2005/ 080359 PCT/ GB2005/ 000545 - 35 HET-1 is selected fromthiazolyl,

i sot hi®82 8K§H182% ¥ adi azol yl, pyrazol yl, oxazolyl, isox azolyl and

oxadi gg%%yb()@ is%r@W' or -SO2NI eR5; R3 is halo or trifluoronmethyl; 5

R4 an together wih the’nitrogen to which they are attached forma
nor phaliimhalo opitpRuwdroeitll; pi perazinyl, pyrrolidinyl or azetidinyl ring,
which ring i;s optionally substituted on a carbon or nit rog]g"‘r;q at om by

(1- Sofal g IR tagmiherevifisths ajtwgertp Whigh ey aya attaghed formigmaerpholig, or o, 1 uor o,

‘ et hyl . N-.net hyl.an t hyl .and ,di net hyl am .hyl. I't,
o o POt b G BB et e e e it S DRy s Bl
provi Q%%n%mbﬁéﬁ_aﬁfmwgl-ﬁ@)"awgaanﬂ) as hereinbefore defined wherein R
is nmethoxymethyl;” inis andni'sOor1l; 15 HET-1 is selected from pyridyl and

pyr i d&iingelectedBommeiINRURSbomoSOH MR RByorR3an sohetiy,oF-mathylimonenethhy] ; R4
and R5 ﬁ%%gtge]ir wi th %ae nitrogen to which they are attached forma
nor phSPf SHRCSEBERATERXY | pi perazinyl, pyrrolidinyl or azetidinyl ring,

WhI G it SroQithd QN@llaYe SURSET tuted on

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

hereinbefore defined wherein

R' is methoxymethyl;

mislandnisOQorl;
15 HET-1 is selected from pyridyl and pyridazimyl;

R? is ~CONR'R’® or ~SO,NR'R’;

R? is halo or trifluoromethyl; ‘

R* and R° together with the nitrogen to which they are attached form a morpholino,

piperidinyl, piperazinyl, pyrrolidinyl or azeticinyl ring, which ring is optionally substituted on
20 a carbon or nitrogen atom by (1-4C)alkyl; and

RS is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylamimomethyl,

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

25 hereinbefore defined wherein

Rlis methoxymethyl;

mislandnis O

HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl;

R’ is ~CONR'R’;
30 R*and R’ together with the nitrogen to whick they are attached form a piperidinyl, or

piperazinyl ring, which ring is optionally substituted on a carbon or nitrogen atom by (1-

4C)alkyl or by a pyrrolidinyl ring;



20 a carbon or nitrogen atomby (1-4Cjalkyl; and R6 is selected from nethyl,
ethyl, brono, chloro, fluoro, am nonethyl, N nethylam nornethyl, and

di met hyl am nonet hyl; or a salt, pro-drug or solvate thereof. In a further
aspect ofwo b@siognsenti on i s provided a conpound of the fpemaBaoksdyosas 25
her ei nbefore defi ned wherein R is rrg?@pxyrret hyl; inis 1 and nis 0; HET-1
is selected fromthiazolyl, thiadiazolyl and pyrazolyl; R2 is -CONRAR5; 30
R4 and_R5 te(l)get her with the nitrogen to which they are attached forma

pi peri & myselectd from st L Bromg, chipros Auptongmingrishwyl.ovanatiylapipemethyled on a
car bon i by (1- 4Calkyl or by a pyrrolidinyl ring; WO
200510%@%@%@%&@?@%@6’00545 - 36 R6 is selected fromnethyl, ethyl,

brono, oehlselt,proddbuposraolvars thesst hyl , N-net hyl ami noi nethyl, and

di met hyl am nonet hyl ; or a salt, pro-drug or solvate thereof. In a further
aspect of tHeaifwikanppnet oiihp myenias preodgbueranmingd héthedormpla@ py as 5
her ei.nbef or.e defiﬁe%am%er.ei n RL is nmethoxynethyl; mis | and nis O; HET-1
is sel HTPHFFEIITIRTSR hi adi azolyl and pyrazolyl: R2 is - CONRARS: 10

R4 and BR3¢ LRERKDRE;t h the nitrogen to which they are attached forman
azetidinyl ringwhich ring is optionally substituted on a carbon atom by
hydr oxym isRbandsn sdl,ect ed from net hyl, ethyl, brono, chloro, fluoro,

hydr ox t hyl, .am ponet hyl , N ngthyl am_nonet hyl , and -di met hyl am nonet hyl ;

or a sﬁ?‘qﬁ‘ﬁ selefterirem tg’@?‘?}élb 311%r$%40¥)5fa.nd1?5m%13" further aspect of the

i nvent ifggii_éogﬁg isded a conpound of the formula (1) as hereinbefore defined
wherein I's nmethoxynethyl; m slandniso;

10 R*and R’ together with the nitrogen to which they are attached form an azetidiny! ring which
ring is optionally substituted on a carbon atom by hydroxy;
R®is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, aminomethyl, IN-
methylaminomethyl, and dimethylaminomethyl;
or a salt, pro-drug or solvate thereof.

15 In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
Rlis methoxymethyl;'
mis 1 andnis 0;
HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl;

20 R%is-CONR'R’
R* and R’ together with the nitrogen to which they are attached form a 7-membered ring HET-
3 which ring is optionally substifuted on a carbon or nitrogen atom by methyl;
R®is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, aminomethyl, N-
methylaminomethyl, and dimethylaminomethy};

25 or a salt, pro-drug or solvate thercof.

Tn a further aspect of the invention is provided a compound of the formula (T) as

hereinbefore defined wherein
R! is methoxymethyl;
mis1andnisO;

30 HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl;
R* is ~CONR'R’;
R* and R’ together with the nitrogen to which they are attached form a 6-10 membered
bicyelic heterocyclic ring HET-3;



HEf;I .i s selected f"r orh th| ézol yl, thiadiazolyl and pyrazolyl; 20 R2 is
-CONRAR5; R4 and ? together with the nitrogen to which they are attached
forma 7-nmenbered ring HET- 3 which ring is optionally substituted on a

carbon ohry@hidsRGER atom by methyl; R6 is selected from < , brono,
chl or o, f\Yuorg, ydr oxynet hyl , ami norrg;]hyl, N et hyl amﬁﬁé@eggﬁﬁfﬁ?%éd

di met hyl am nonet hyl ; 25 or a salt, preéfdrug or solvate thereof. In a further
aspect qf the invention is provided a conpound of the fornula (1) as -
her ei niefsorctecthdfiiane theflind, atiyl, IROmios cifetoh xgroehyirox ymathd) amidninsthyl, N0 HET-1 i s

selected fromthiazolyl, .thiadi azol and pyrazolyl; R2 is -CONR4RS5; R4 and
RS togé‘felt}ytlaanpﬂwﬁwg aﬁﬂ@%gbﬁa’ﬂ’@%ﬁ%}&)ﬂﬂhey are attached forma 6-10

menber gd, At oy Hie HebRLRGHGLLE i Ng HET-3; WD 2005/ 080359 PCT/ GB2005/ 000545
-37 R6 ieslsse’l%gcthg% f%gma%etﬁjﬁf? ethyl, brono, chloro, fluoro, hydroxynethyl,

am nonet hyl [n Afuniet bydeanafrtberiviytion is pebvidades doyhmihd offthicfytmul (1) as sal t,
pro-drug or solvate thereof. In a further aspect of the invention is
proviSd@ETealb@%Q@lfﬁ‘éPdthQfﬁé formula (1) as 5 hereinbefore defined wherein Rr
is met | . s land ii is O or 1; HET-1 is a 5- or 6-nenbered
heterogfé%/{ﬂgl{h%?}m Is -S(OpR4; 10 pis | or 2; R3is halo or
trifluesgneddddis Rei:s (1-4C alkyl [optionally substituted by 1 or 2
substituents independently selected from HET-2, -ORS, -SO2R5,

( 3- 6C) diET-das kyt o ptenderdd hetgodgtiingit ed with | group selected from R7) and
-C(ONRR 1., A5, RSi s hydrogen or nethyl; HET-2 is a 5- or 6- nenbered

het ero é’l‘)‘/q;( Pﬁg’ as hereinbefore defined, containing 1 or 2

10 pislor2;
R? is halo or triflucromethyl;
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
R7) and -C(O)NR’R’];
15 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 thercof.
20 In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R! is methoxymethyl;
mislandnisQorl;
HET-1 is a 5- or 6-membered heteroaryl ring;
25 R*is-S(O)pR%;
pislor2;
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
30 R') and -C(O)NR’R’];
R’is hydrogen or methyl;
R®%is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,

and dimethylaminomethyl;



het er oat ons i ndependently selected fromO, Nand S; and R7 is selected from
-OR5 and (1-4Qalkyl; or a salt, pro-drug or solvate thereof. 20 In a
further aspect of the invention is provided a conpound of the fornula (1) as
her ei nbeo® @00d@Ri3sed wherein R} is nethoxynethyl; m sl potaie@sodys4s HET-1 i s
a 5- or 6-nenbered heteroaryl ring; 25 R2 is -S(OpR4; pislor2; R3is halo
or trifluoronethyl; R4 is (14C) al kyl [optionally substituted by 1 or 2
substi s i pdependently. sel ect fro HET-2, CRS, -SO2R5,

(5°80) BHIrS B to prerdiread S riop St re ot rger el 0 3m 30 R7)
and - G NRRR] he LREBH 7%k @‘EN Q- is selected fromnethyl, ethyl,
bronmo, chloro, Iﬁlﬁgr oe,: m nomnet hy1 i %tsﬁ%m nonet hyl, and

di net il ansetoradtfrorh ~-ORO2A00BA0BMIBEY PCT/ GB2005/ 000545 - 38 HET-2 is a 5- or

6- nenbered heter ocycila%l ring as hereinbefore defined, containing 1 or 2
het er o dat PRSP AP th@fefct ed from 0, N and S; and R7 is selected from

-OR5:and (1,4 o) pro- de or._sol thereef ~ 5 In a

furt ﬁer aspg%:%%%we%%sé)e?tnd\’/fetﬁ? ]\i?lgjﬁﬁtPll% 1@\)’?%@3 cgngg%%éﬁ@eg?ﬁx%ﬂae(q%sr mula (1) as
her ei nhefchmerdelémed wiesigin RL is nethoxynethyl; mis 1 and nis 0 or 1;
HET-1 is selected fromthiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl,

i m daz® yd medwayoethyl; 10 i soxazolyl and oxadiazolyl; R2 is -S(OpR4; pis 1
or 2; R3.is halo or trifluoronmethyl; R4 is (1-4Callcyl [optionally

subst i PSP % O 15 substituents i ndependently sel ected from

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,
10 isoxazolyl and oxadiazolyl; |

R? is ~S(O)pR%;

pislor2;

R? is halo or trifluoromethyl;

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

R’is hydrogen or methyl;

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

and dimethylaminomethyl,

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3~
20 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;
25 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 methoxymethyl;

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

isoxazolyl and oxadiazolyl;

R%is —S(O)pR*;

pislor2;



15 HET-2, -ORS, -S02R5, (3-6C)cycloallcyl and -C(O NR5R5]; R5is hydrogen or
nmethyl; R6 is selected fromnethyl, ethyl, brono, chloro, fluoro,

am nonet hyl , N-net hyl am nonmet hyl, and di net hyl am nonet hyl ; HET-2 is

sel ect ed ¢ edps@gRkd di nyl , nor phol i no, norpholinyl, pipep&ﬂk@%&ﬁmp&ﬁgrazinyl,
3- 20 oxopi perazinyl, thionorpholinyl,, pyrrolidinyl, pyrrolidonyl,

2, 5-di oxopyrrolidinyl, 1,1- dioxotet?g%ydrothienyl, 2- oxazol i di nonyl ,
2-oxot et rahydrof uranyl, tetrahydrofuranyl, tetrahydropyranyl,

1, 1- di Bx stiniloamirisheramedhyll, 3- di oxol anyl, 2- oxoi mi dazol i dinyl, 2,4-

I
ang (1% E kel s ATV 0 S B R s B R TR BRSO ol
aspectg@&iohmy dubveRlcd 9t Bt tidadd AosormoMudiet.A he formula (1) as

herei nbéf ore "defi ned wherern Rl is nethoxynmethyl; “mstandnisOorl; 30 HET-1
is sel dldogemot methylpl vyl , i sothiazolyl, thiadiazolyl, pyrazolyl,

i mdazgkyl, oxazolyl, isoxazqlyl a oxadi azol yl ; i1s -S(0O).pR4,; i slor2;
VO 2808 BessSbaer b sl bbguIBo, oS, RePperhlPBeBE LN PRI BAURSEYE Ra | <

sel ect : (1-4C)al kyl, [optionally substituted by -OR5],

(3-60 %&ﬁ%%ﬁ%/ﬂfng?‘%gw’onal |y substituted with 1 group selected fromR) and

HET- 2; HRFI-3 idwetbcagdion furfip thistlyl, tﬁiaRﬁFI, Ssoffhetylediddol 1, pgbAuyl, brono,
chloro, fluoro, am nonethyl, N-nmethylam nomethyl, and di nethyl am nonet hyl ;
HET- 2 peridasiadtrasrzolybrimidagglyl, pyrmadinyl, oxdriokid.obgrazolyt exdiazobylypyrrolyl,

t hi adi azo] yl, [i razinyl, pyridazinyl, pyrazolyl, imdazolyl,
pyriri Eizzn%]{nazfgﬁg%cﬁf(?’g“t%@éz?#‘{‘/I , oxadi azolyl, pyrrolyl, 1,2,4-triazolyl
and 18, &3 deldciOkdth - ORIGnd 01 BT digy1sel ected from -ORS and (1-4Qallcyl; or a

salt, pro-drug or solvate thereof’ 1n a further aspect of the invention is
pr ovi deda salt prpdurpdbreblvaledhdrorfnul a (1) as

In a further aspect of the invention 1s provided a compound of the formula () as
hereinbefore defined wherein
R'! is methoxymethyl;
15 mislandnisOorl;
HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;
R? is—S(O)pR%;
pislor2;
R is halo or trifiuoromethyl;

20 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)NR'R’];

R’is hydrogen or methyl;

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

25 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

30 R s selected from ~OR’ and (1-4C)alkyl;
ot 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



h”e‘rei nbef bre defi ned V\,herel n RLis methoxynmethyl; 15 inis 1 and nis O or
1; HET-1 is selected frompyridyl, pyrazinyl, pyridazinyl and pyrimdinyl;
RZis -S(OpR4; pis 1or 2; R3is halo or trifluoromethyl; 20 R4 is

(1-40) al Lkgpnal |y substituted by 1 or 23ubstitul§51f i ently
sel ectedwgnr%m%ésr?z, -ORS, -SO2R5, &3-6C)cyc|oal kyl an %ngbgfg@% R5i s

hydrogen or nethyl; R6 is selected f nmet hyl, ethyl, brono, chl oro:

fluoro, am nonethyl, N nethylam nonethyl, and dinmeth ylam nonethyl; 25

HET- 2Ri' ss methegymethfl om azet i di nyl, norphol i no, morpholinyl, piperidinyl,

pi perazj nyl, 3- oxaqpiperazinyl, thionorpholinyl, pyrrolidinyl, pyrrolidonyl,
2, 5- dF'b¥ wei0fdyl , 1,1- di oxot et rahydrot hi enyl , 2-oxazol i di nonyl,

2- 0X0 X r -t et ; tet. copyranyl ,

1,1- d?%(fo E%/%?;%?%hf?ff*?f h%'?&@, ‘%—@F@%%@?@E@gfﬁ‘%ﬁ% idinyl, 2,4

di oxoiRdiiglag@)prit;nyl , pyranyl and 4-pyridonyl; and 30 R7 is selected from
-OR5 and (14C§Jal kyl; or a salt, pro-drug or solvate thereof. In a further
aspec®idf orBe i nvention is provided a conpound of the formula (1) as

her ei efﬁre d&fd ned el_rei n WD 20051080359 PCT/ GB2005/000545 - 40 Rl is
met hoxy i @.}9[01‘ U and nis 0 or 1; HET-1 is selected from pyridyl,
Dyr azi . . i : . ) : , > R3is
A A o e e e e T U Vi

[ opt i ¢otidoglly sistintadtweith bgroupRSlested FBCREYymIdIE TR (optional |y substituted
W th %ézgfrou sel ect %d fromR) and HET-2; R5is hydrogen or nmethyl; 10 R 6 is
sel ec pidsEcR e igtylet hyl , bromo, chloro, fluoro,

amRORBL OV ot - AH lf%lt@f,] éﬁ%ﬁ%ljaﬂo’, chloro, fluoro, aminomethyl, N-methylaminomesthyl,

and dimethylaminomethyl;
HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazirayl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
1,2,4~-triazolyl and 1,2,3-triazolyl; and
15 R7is 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 methoxymethyl;
20 mislandnisQorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazol/1,
isoxazolyl and oxadiazolyl,
R? is —S(O)pR*;
pislor2;
25 R?is halo or trifluoromethyl;
R*is (1-4C)alkyl;
RS s selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
and dimethylaminomethyl;
or a salt, pro-drug or solvate thereof.
30 In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R' is methoxymethyl;

mis 1 andnis 0



.ana dihéthylanindnetﬁ&l; HET-2 i s sel ected fromfuryl, thienyl, thiazolyl,
i sot hiazolyl, thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl,
i mdazolyl, pyrimdinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrroly-1,

1,2,4-tri 1,2,3-triazolyl; and 15 R7 is selec -(R5 and
(1- 40) al W;%"\é} o33 E@/G&Bﬁ%ﬁo@@?

or a salt, pro-drug or spolvate thereof, In a er aspect of
the invention is provided a conpound ot the fornula (1) as hereinbefore
defined wherein R is methoxynethyl; 20 inis 1 and nis 0 or 1; HET-1 is
sel ect BETrT traetehited Zoiny thiaziokdt thiadimablyt and pyirsedildzol yl , pyrazol yl, imdazolyl,
oxazol é\b' g’(&ﬁ»ﬁdgol yl and oxadiazolyl; RZis -S(OpR4; pis | or 2; 25 R3
is hal & & ( ' eoromethyl; R4 is (1-4Calkyl; R6 is selected from nethyl,
ethyl, ,byppgps. chloro, fluoro, am nonethyl, N-methylam nomethyl, and
di et hgl am nonmethyl ; or a salt, pro-drug or solvate thereof, 30 In a further
aspect Rdis (I )altyent i on i s provided a conmpound of the fornula (1) as
herei nbefore defined wherein Rl is nethoxynethyl; inis 1 and nis 0; WO
20055 080559¢thidT/ GB2005/ 000545 -41 HET-1 is sel ected from thiazol yl,

t hi adi I nd_pyr |yl is -S(OpR4; pis 1 or 2; R4 is (1-40 alkyl;
5 R6 |§1Z‘?r5%1¢1§7’?0 grélfoégélgﬁ%,m%?%l drug or solvate thereof. In a further aspect
of the invem i Qftcs aipewfdiedinta @A BRARH A dagipbohdYt Ge fddnads (1) Rer ei nbefore

defi ned wherein
hereinbefore defined wherein
R} is methoxymethyl;
10 mislandnis0;
HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl;
R%is -S(O)pR*;
pis1or2;
R'is (3-6C)cycloalkyl;
15 RSis methyl;
or a salt, pro-drug or solvate thereof.
In a further aspect of the invention is provided & compound of the formmula (I) as
hereinbefore defined wherein
R! is methoxymethyl;
20 mislandnisOorl;
HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;
R? is —-S(O)pR*;
pislor2;
R? is halo or trifluoromethyi;
25 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.
In a further aspect of the invention is provided a compound of the formula (1) as
30 hereinbefore defined wherein
R'is methoxymethyl;
mislandnisOorl;

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



RLis net beymét hyl ; 10 m slandni s0; HET-1 is selected fromthiazolyl,

t hi adi azolyl and pyrazolyl; R2is -S(OpR4; pis lor2; R4 is
(3-6C)cycloalkyl; 15 R6 is nmethyl; or a salt, pro-drug or solvate thereof.
In a fur a of the invention is provided a co < formul a
(1) as b\)@?é?()ﬁ@gﬁ%%e defined wherein Rt is net hoxyrretg&g, 858503}05‘%43

m sl andni sOor1; HET-1 is selected fred®pyridyl, pyrazinyl, pyridazinyl and
pyrimdinyl, RzZis -S(OpR4; pislor2; R3is halo or trifluoronmethyl; 25
R4 is RE-i4BEaLkyl; R6 is selected fromnethyl, ethyl, brono, chloro, fluoro,
am nornqt_hgl , N-net hyl am nonet hyl, and di net hyl am nonet hyl; or a salt,

pr o- dr ug 1®halg or Fitueremetheof . 1n a further aspect of the invention is

provi degd.a, ¢ oun t.he formula (1) as 30 herei nbefore defined wherein
R is %ﬁ%&‘%@%‘i}ﬂ}&f@ﬂ{gﬁs 1and nis 0 or 1; HET-1 is a 5- or 6-menbered
het er 0g1F-o1d B8: oD AQAR AERABCRET AN AMRAS defndi2c Rail g 21 3 | s
halo or trifluoronethyl; R5 is hydrogen or (1-4C) alkyfl: HET-% Is a 5- or 6-
menbér ddtchetenoogdepapdentiyngplatdieme Onbedar$; adéf i ned, containing 1 or 2 5

het ero ns .i ndepend |y sel ect fromO, Nand S; and R7 is sel ected
from ﬁ%ﬁﬂec(t‘ifg@}lm%ﬂ#l E?I/‘d (?'4%331%’15

or a salt, pro-drug or solvate thereof.

In a further aspect of the invention is provided a compound of the formula (1) as
hereinbefore defined wherein
10 Rlis methoxymethyl;
mislandnisQorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl and oxadiazolyl;
R? is HET-2;
15 R is halo or trifluoromethyl;
R’ is hydrogen or methyl;
HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyi, 3-
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-
dioxotetraiydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl,
20 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
25 hereinbefore defined wherein
R! is methoxymethyl;
mislandnisQorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl and oxadiazolyl;
30 R*isHET-2;
R? is halo or trifluoromethyl;

R’ is hydrogen or methyl;



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

10 RL is nethoxynmethyl; mis land nis 0 or 1; HET-1 is selected from
t hi azol yl wo soshgmszol yl, thiadiazolyl, pyrazolyl, im dazetyte20x6ea8hy! ,
i soxazol yl and oxadiazolyl; Rz is HET-2; 15 R3 is halo or trifluoronethyl;

R5 is hydrogen or methyl:; HET-2 is seléected from azetidinyl, norpholino,
nor phol | .piperidinyl, piperazjnyl, 3- oxopiperazinyl, thionorpholinyl,
pyrrol i &y} i %&FF@S&[%P;W; tojeny] Ghiaadid ORI Yy Tiackzalyl, pyridyl, pyradinyl,

di oxot e l Vs Sp? : .

2 oxaz ol T EaRy BE Sk aideanlyl PP iRy O¥8pPbsegph Qugiiazolgy pymolv

t et r ahy dpopiiaaoyl andll, 2 3dtiexadylbmedror phol i no, 1, 3-di oxol anyl,

2- oxoi m dazolidinyl, 2, 4- dioxoi mdazolidinyl, pyranyl and 4-pyridonyl; and
R7 is s& é&:&e&ﬁqdr%@ﬁldig and (I-4Cxthndl kyl ;  or a salt, pro-drug or solvate

thereof. In.a further aspect of.the invention is provided a conpound of the
f or nufa®f ifalggrogglgw&sgvﬁtgg@ P& defined wherein R is methoxymethyl; inis

land n is O of 4 hiritdEdspbet of (REIMOEMRA ib gﬂm&ehla%ahﬂmd bBRERARDA V1) as
t hi adi azolyl, pyrazolyl, imdazolyl, ©oxazolyl, °"isoxazolyl and oxadiazolyl;
30 R2 i heidisibetyre Bfined Wimkanor trif |uoronethyl; R5 is hydrogen or nethyl;
WO 2005/ 080359 PCT/ GB2005/ 000545 - 43 HET-2 is selected fromfuryl,
t hi enyl R ghinghorymethyls ot hi azol yl, thiadi azolyl, pyridyl, pyrazinyi,
pyri daZirrpl’?éll’ arﬁyﬂﬁ%)oclrﬁl-’ i mdazolyl, pyrimdinyl, oxazolyl, isoxazolyl,

oly yl;

oxadi az -, "pyrrolyl, 1,2,4-triazolyl and 1,2,3-triazolyl; and R7 is
sel eqUeHHT-01 sdiRtedPshn p3ridf@) Briihyl, piridaringl & ycinfitinylir UG o sol vat e
t her eof . _

: 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-
15 oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyi, 1,1-
dioxotetrahydrothienyl, 2-oXazolidinonyl, 2-oxotetrahydrofuranyl, tetrabyvdrofuranyl,
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;
20 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 methoxymethyl;
mislandnisOorl;
25 HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;
R%is HET-2:
R® is halo or trifluoromethyl;
R’ is hydrogen or methyl;
HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
30 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 conpound of the fornula
(1) as hereinbefore defined wherein RL is nethoxynethyl; ms 1 andnisOor1l;
10 HET-1 is selected frompyridyl, pyrazinyl, pyridazinyl and pyrimdinyl;
R2 is HET-2; R3 is halo or trifluoromethyl; R5 is hydrogen or nethyl; HET-2
i s sel ectV29056B38% et i di nyl, norpholino, norpholinyl, pPEEGBEIEHPINSIS

pi perazinyl, 3- 15 oxopi perazinyl, thignorpholinyl, pyrrolidinyl,
pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- dioxotetrahydrothienyl

2- oxazol i di nonyl ,. 2- oxof et rahydrof ura t et r ahydr of

t et rahydr op %Vl'her i‘s@cﬁ‘i’%&%f © tl‘ﬁi’rlﬁﬂ?&%/"l‘ﬂﬁﬁia@@ gﬂ‘&?f%’“‘ﬂa (D as

2- oxoi i di oxoi m dazol i di nyl, pyranyl and 4- pyridonyl; and
R7 is Egﬂﬂl%ect gcggfirg%llﬁc}dﬁ%égﬁd (1-4C)al kyl; 20 or a salt, pro-drug or solvate
t her eofR! 1@ﬂleglo&ymbmgr aspect. of the invention is provi ded a conmpound of the

formul a (12 as hereinbefore defined wherein RL is methoxymethyl; mst
andni sOors Nand®sislER-13 is sel ected from pyridyl, pyrazinyl, pyri da2| nyl and

AT TR AR 7 M R LT R AR s R i

t hi adi Zgqu r razinyl, 30 pyridazinyl, pyrazolyl, imdazolyl,
pyrimdin ?‘l yjlo@lzaétlzdo 4 azol Soxazol yI oxadi azol yl , pyrrol yl, 1, 2,4-triazolyl

and 1, Z{zasfm'[azol yl; and R7 is sel ected from-0OR5 and (1-4Qallcyl; or a
salt, pr.o0- drug or sol vate thereof. WO 2005/ 050359 PCT/ GB2005/ 000545 - 44 In
a furtHérlShEh@exrﬁrlﬂuOl@me’fhiyhvent| on is provided a conmpound of the formula (1)

as herﬁé‘ ?e éc% gr%fnllé%ﬁﬁ Wﬁ 1|0r1]110R|chloro u%poox%?r%tn?ethyl N-methylaminomethyl,
10 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-

15 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 fornmla (T) as
hereinbefore defined wherein
20 R!is methoxymethyl;
mislandnisOorl;
HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl and oxadiazolyl;
R*is HET-2;
25 R®is halo or trifluoromethyl;
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, pyrazoly!, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,
30 1,2,4-triazolyl and 1,2,3-triazolyl; and
R7 is (1-4C)alkyl;

or a salt, pro-diug or solvate thereof.



m sl andni sOor1; 5 HET-1 is selected fromthiazolyl, isothiazolyl,

t hi adi azolyl, pyrazolyl, imdazolyl, oxazolyl, isoxazolyl and oxadi azolyl;
R2 is HET-2; R3 is halo or trifluoronmethyl; R6 is selected from nethyl,

et hyl, brono, chloro, fluoro, am nonethyl, N nethylam nonethyl, 10 and

di met hyl awionemessoyds; HET-2 is selected from azeti di nyl, prati@gehd/aosss

nmor phol i nyl, pi peridinyl, piperazinyl, ,3- oxopiperazinyl, thionorpholinyl,
pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1-

di oxot et rahydr ot hi enyl , 2-oxazolidi nonyl, 2-oxotetrahydrofuranyl,

t et r ahydr opyBeniirther aspeetf itfr igpgntipnys proyided acammmw%hg foshild ébas

1, 3-di oxol .a -0xQi m dazolidinyl, 2,4- 15 dioxoi m dazolidinyl, pyranyl
and 4- S@??I&B%{‘?ﬁgﬁﬁ]ﬁg Gl (1-4C)alkyl; or a salt, pro-drug or solvate

t her eof g! Qn@thgkﬁﬁﬁélﬁfd' aspect of the invention is provided a conpound of the
( as erein

formul a before defined wherein 20 R is nethoxynethyl; inis
1 and nmiis 1Gmdmid0okEl-1 is selected fromthiazolyl, isothiazolyl,
t hi adi azol yl, pyrazolyl, imdazolyl, oxazolyl, isoxazolyl and oxadi azolyl;

R2 i s5 HERT2! ispgloptpdifionn pyriddrpyraginyluprdaznriyind premidinglel ect ed from net hyl ,
et hyl, ﬁorﬂ% 1l oro, fluoro, am nonethyl, N-nethylamnonethyl, and
di met hy affi ethyl; HET-2 is selected fromfuryl, thienyl, thiazolyl,

i sot hi agd 1 Bp&gg' , pyridyl, pyrazinyl, pyridazinyl, pyrazolyl,
i m dazo y}s}’ﬁapc))/“ m :Ony ,t%(L)lkazol yl, isoxazolyl, oxadiazolyl, pyrrolyl, 30

1, 2, 4- t RF Bzelegted drh ichhyB-ctlisilazomy| chlengiiReo] aﬁnihéméfﬁ)oyﬁ |Nfrﬁ‘leth2%ni&ioﬁ1@ﬂ'ﬁyl,
pro-drug or solvate thereof. WO 2005/ 080359 PCT/ GB2005/000545 - 45 In a
f ur t her azbpasthdsminpmethylient i on is provi ded a conpound of the fornula (1) as

her eilB ble-ltEq 5 isdseeﬁeicye%iqfrc\nl\nq %ge%jdglnyl, 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

15 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 (1) as
hereinbefore defined wherein
R! is methoxymethyl;
20 mislandnisOorl;
HET-1 1s selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl;
R? is HET-2;
R® is halo or trifluoromethyl;
R%is selected from methyt, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl,
25 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 (1-4C)alkyl;
30 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 methoxymethyl;



R is methoxynethyl; in is | andnisOorl; 5 HET-1 is selected from pyridyl,
pyrazinyl, pyridazinyl and pyrimdinyl; Rz is HET-2; R3 is halo or
trifluoronmethyl; R6 is selected fromnethyl, ethyl, brono, chloro, fluoro,
am nonet hyye 208sa®isky| am nonet hyl, and di met hyl am nonmet hydi,akQusladosds | S

sel ected from azetidinyl, norpholino, rpholinyl, piperidinyl, piperazinyl,
3- oxopi perazinyl, thionorpholinyl, pyffolidinyl, pyrrolidonyl,

2, 5-di oxopyrrolidinyl, 1,1- dioxotetrahydrothienyl, 2-oxazolidinonyl,

2- oxot etir @hyatrlofndrmaisyll, | o @ r ahydr of uranyl, tetrahydropyranyl,

d é;§: L b Y SRR g A sy K e By By s 26 Ner Vo iy e eyl 5 o
b ovi ae NI P AORLES siinBe ek iR, SRR L ARRMERT | ORy S
is met h%Yltﬁﬁéth:ﬂ-l,3,Qﬁidﬁdzal-l-)@ﬂﬁhyﬁrb@n%ﬂ%ﬂthiazolﬂﬁ&i,%ﬁn@th%&%ﬁ%@%?ﬂﬁﬁi&ﬂlyl

I'S ;

pyridyl, pyrazinyl, pyridazinyl and pyrimdinyl; -2; R3is halo or
trifl GorodretbigppyRBling-Wel ected from methyl, ethyl, bromo, chloro, fluoro,
am nonethyl , N-nethyl am noget hyl . . 25 and di met hyl am nonet hyl ; HET-2 is

sel ecte ﬂ%%ﬁ%‘?‘?ﬁr}%‘i’% Cgmr% oro {Flf{leﬂil)got hi azol yl, thi adi azol ylI,

ect _ eriyie hiszolyl, thiadiazolyl
xazol yR SR rop PULEREL By, SUEOE R Iamb EBIRLY, OV "

1, 2, 3- t immakeblylmetByldmBibchbohd; MGhathidpiperid-PHlaghisddatbonyl, N-eHetlg i9perafhy at e
thereof. In a further aspect of the invention is provided a conpound of the

f or mul a4¢yarbenylimethylrativpenrostyl, mearphimoeirthomyl, piaralidimydoeybasyhyt ; WO
2005/1%8 %ggb?cy%%é.%%Rgp!%!?gﬁggr%gnylg cﬁgfethylaminosulfonyl, morpholinosulfonyl,
isopropylaminosulfonyl, aminosulfonyl, N-methylpiperazin-4-ylsulfonyl,
methoxyethylaminosulfonyl, cyano, ethylsulfonyl, methylsulfonyl, methylthio, methylsulfinyl,
isopropylthio and isopropylsulfonyl;
or a salt, pro-drug or solvate thereof,

L5 In a further aspect of the invention is provided a compound of the formula (I) as
hereinbefore defined wherein
R! is methoxymethyl;
misOorlandnis®,1 or2;

HET-1 is selected from thiazolyl, pyrazolyl, N-methylpyrazol-3-yl, N-ethylpyrazol-3yl, 5-

20 methylpyrazol-3-yl, 4-methylthiazol-2-yl, 5-methylthiazol-2-yl, 5-methyl-1,3,4-thiadiazol-2-
yl, 4-methyl-1,3,5-thiadiazol-2-yl, 4-hydroxymethylthiazol-2-yl, 4-methoxymethylthiazol-2-y]
and 5-bromopyridin-2-y1;

R? is selected from chloro, fluoro, methoxy and trifluoromethyl;
R? is selected from azetidinylcarbonyl, methoxyethylaminocarbonyl,

25 imidazolylmethylaminocarbonyl, N-methylpiperidin-4-ylaminocarbonyl, N-methylpiperazin-
4-ylcarbonyl, dimethylaminocarbonyl, morpholinocarbonyl, pyrrolidinylcarbonyl, 7-
azabicyclo[2.2.1]hept-7-ylcarbonyl, dimethylaminosulfonyl, morpholinosulfonyl,
isopropylaminosulfonyl, aminosulfonyl, N-methylpiperazin-4-ylsulfonyl,
methoxyethylaminosulfonyl, cyano, ethylsulfonyl, methylsulfonyl, methylthio, methylsulfinyl,

30 isopropylthio and isopropylsulfonyl;

or a salt, pro-drug or solvate thereof.



in isOorlandnisO, 1 or 2; HET-1 is selected fromthiazolyl, pyrazolyl,

N- et hyl pyrazol -3-yl, N-ethyl pyrazol -3yl, 5- nethyl pyrazol-3-yl,

4-rnet hyl t hi azol -2-yl, 5-methylthiazol-2-yl, 5-nmethyl-1, 3, 4-thiadiazol -2-
yl, 4-methyl-1,3,5-thiadiazol -2-yl, 4-hydroxynethylthiazol-2-yl,

4- met hoxy ned ypbpsissol - 2-yl - 5 and 5-bronopyri di n-2-yl; R3rGE2mshesied from
chloro, fluoro and trifluoronmethyl; R2 s selected from azeti di nyl carbonyl,
nmet hoxyet hyl am nocar bonyI i m dazol yI net hyl am nocar bonyI

hyl b | hyl - | .
0 ot hyl G OGS HOR ISP PRAT RO w@?«%fonéwp%s% Fo iongich of ehich
azabi oy gl lidess M&Qﬁﬂ%}%h&ﬂ ey L TR TRy ggpg&xl o press

nor phoI nosu m nosu am nosu

N- et hyhmrdaab@msac h§¢sl azhgmwb or 1ivRé E@ﬁpf&hﬁybﬁme ie@nyl cyano,

ethyl sul fonyl , methylsul fonyl, methylthio, methylsulfinyl, isopr op%I thio
and i sopr opy I3 oh¢ aspyLt; patticalas acbmpoqmd@ ofithg gn\cmtlgm bmapzeset dny080 by MOE: 0

furth the i vent OVI de 0 e for 1) as
hor o1 Shar g Bt D E R Rbe s ek ChmsiSieaint L1 %3
or 2; H L m t hi azol yl razol yl, N-methyl pyrazol - 3- I
N- et hyI ﬁ/_??z%iﬁzgﬁ?%eﬁga%{dﬁet hyl pyr aélol g}/yl , 4¥met hyl t hi gzg%/- 2-yl, Y

5- met hy|3t-¢41- qﬂﬂ{ iidalzol- Efyh‘ﬁéthylbarﬁ.mB]oérﬁohylf}lﬁhmﬂj{)u2-{(1)‘80&-meth0xy—(1-
4- et hyl 5-t hi adi_azol - ){ 4- hydr oxymet hyl t hi azol - 2-yI,
4- et hok‘&@iﬁl’ﬁ Dmﬂz}&‘ll 32‘3514%0 'érﬁdb%lzbméd%pyrl din-2-yl; R3 is selected from

O BT AR B B TS 9, F o

i m dagoly{peifniden nocar bonyl , N- net hyl pi per adi n-4-yl am nocar bonyl ,

N- net hyl pi perazi n- 4-yl car bonyI di et hyl am nocar bonyl , nor phol i nocar bonyl ,
pyr r ohdiZail Shﬁhm‘dycbxy— -maﬁ]abﬂt;d!)@kpl 2-{2- [(H]-mmylpipqrhna{lbyi}vgfhonyl]phenoxy} -N-

di met hyl agl nost w‘Eyl rrgrphol i nosul fonyl, isopropylam nosul fonyl,

ani nosul % F}WZO HHIABFper azi n- 4-yl sul fonyl met hoxyet hyl ami nosul fonyl ,
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15 3-(3-{[(1 H&midazol-Z-ylmethyl) amino]carbonyl} phenoxy)-5-[(18)-2-methoxy-(1-
methylethyl)oxy]-N-1,3-thiazol-2-ylbenzamide;
3-[(1S)-2-methoxy-(1-methylethyl)oxy]-5- {4-](4-methylpiperazin-1-yl)carbonyl]phenoxy}-N-
(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(1S)-2-methoxy-(1-methylethyl}oxy]-N-(1-methyl- | H-pyrazol-3-y1)-5-[4-(morpholin-4-

20 ylcarbonyl)phenoxylbenzamide; |
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-
1H-pyrazol-3-y)benzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-(pyrrolidin-1-
ylcarbonyl)phenoxyjbenzamide;

25 3-[4-(7-azabicyclo[2.2.1]hept-7-ylcarbonyl)phenoxy]-5-[(1S)-2-methoxy-(1-
methylethyDoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-{2-chloro-4-[(dimethylamino)sulfonyl}phenoxy}-5-[(1S5)-2-methoxy-(1-methylethyl)oxy]-
N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(2-chloro-4- {[(1-methylethyl)amino]sulfonyl} phenyljoxy]-5-[(15)-2-methox y-(1-

30 methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-{[{2-chloro-4-({[2-(methyloxy)ethyl]amino}sulfonylyphenyljoxy}-5-[(18)-2-methoxy~(1-
methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;



Further preferred conpounds of the invention are each of the Exanples, each
of which provides a further independent aspect of the invention. In further
aspects, the present invention also conprises any two or nore conpounds of

t he Exanphas2005/m808fve aspect, particul ar conpounds of thepgmngeminsomseONPri se
any one or nore of: 5

3-(4-{[(2- nethoxyethyl)anlno]carbonyl}S%enoxy) 5-1 (i S)-2-nmet hoxy- (1- net hyl et

? [y'( .) ﬂ-xﬁh (égf% Or%*‘@i‘%ansr?@'ﬂg,ﬁl?'ﬁ'ﬁﬁ%ﬁ@f @%ﬂﬁmﬂé}wﬁ%w SIS 3ymetbettoxy - ( 1-

oo SRt S SRl oG

S) - 2- ”EBhWB(dﬁﬂetMﬂsﬂmhmmlﬂﬁbhﬂ?ﬁh&mk&}lﬁ3&61@)4?%%0@1@1 -Bretylang iy P (13- [ (1
S) - 2- et hoxy- g‘l nmet hyl et hyl)

(0),4
{ 4- [ (4- meathgli] pfél‘lﬁétzlrfhyh)b@llzﬁwa%’%onyl]phenoxy} N- 1, 3-thi azol - 2-yl benzani de;

S 5. meeBI R ah A R PR 4R %ﬁiﬁ%@%ﬂ%&i ADsHfonglinbegyL}oxy)-

3-(3- b | } ph 5-[(1S)-2-neth | -
L b i v i S e A

S) - 2- meBh Pkt (-inettpldilryBevhivib)sokgdylfphenoxy] -5-[(15)-2-methoxy-(1-methylethyDoxy]-N-
{4-[(4- et hyI p| perazin-1- }SI ) car bonyl ] phenoxy} -N- (1-nethyl-1
H pyr az &k eyl isERyRaeligyBezemidsy; - o- et hoxy- (1- net h yl et hyl ) oxy]

et bor M o nc R RUERS B oston s bero iDL PAS) Braleth S (- methylethyoxy- Ny o

S) [(2 1mpt(@mﬁ111—}@%bﬂ@l])bé@éﬁﬂldé\l— (1-met hyl - 1 Hpyrazol - 3-yl ) benzam de;

S) 2- mt%@x%@@@hﬁaﬂmﬂ-fe{(ﬁﬁl} R ansthoiy-(1tawehytepind oy b @ zoethgl- 1 pyBzp U3 pyrrol i d
in-I- rbo %phenoxy] benzam de; 25
3-[4- (7 ﬂgéé ’0[ 2. 2. 1] hept - 7-yl car bonyl)phenoxy] 5- [(1S) 2- met hoxy- (1 -

t hyl et ¥ 4-
(di et ﬁy3lt1¥14)@ﬁﬁsotfl on@?&é?%ﬁgﬂ}} s Qzﬁl%?lgxzy FLARERIAY ROXy- (1 ﬁ 1{lﬁ‘ﬁt‘ﬁ?') o] |
N- ( 1- netgyydzol-BHyplpeaznids- yl ) benzam de;

3-[(2- h| 4- t hyl et hyl | | |
S)[(2 : oro { Yﬂn&%ﬁg}ﬁiﬁ)g‘gﬂqe S{lg)ﬂ:(frgl%ﬂs}‘/ 111 )OB]yLﬁ-@ﬂ@ql“)zbenzam de;

3- {[2- }Iﬁ%or c{({[2 (et hyl oxy) ethyl] am no} sul fonyl)phenyl]oxy} -5-[(1
S) - 2- et %Pi nmet hyl et hyl ) oxy] - N-(1-net hyl -1 H pyrazol - 3-yl ) benzam de; WO

2005/ 0802/ RETASERACOE/-RRASAIy]) oxy]-N-(1-methyl-1H-pyrazol-3-y1)-5-{[3-
(methylthio)phenyljoxy}benzamide;
3-({4-[(1-methylethyl)thio]phenyl} oxy)-3-{(1S)-2-methoxy-(1-methylethyloxy]}-N-(1-methyl-

20 1H-pyrazol-3-yl)benzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-y1)-5-[3-
(methylsulfonyl)phenoxy]benzamide;
3-[(18)-2-methoxy-(1-methylethyljoxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[ 3-
(methylsulfinyl)phenoxy]benzamide;

25 3-({4-[(1-methylethyl)sulfonyl ]phenyl } oxy)-5-[ (1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-
methyl-1H-pyrazol-3-yl)benzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yi)-5-[4-
(methylsulfonyl)phenoxylbenzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-5-[4-(methylsulfonyl)phenoxy]-N-1,3-thiazol-2-

30 ylbenzamide;
3-[(18)-2-methoxy-(1-methylethyloxy]-5-{4-(methylsulfonyl)phenoxy]-N-(4-methyl-1,3-
thiazol-2-yl)benzamide;



-48 3 -({2-chloro-4-[(4-nethyl pi perazin- | -yl)sulfonyl]phenyll oxy)-5+1
S) - 2- et hoxy- (1- net hyl et hyl ) oxy] - N-(1- et hyl -1 H pyrazol - 3-yl ) benzam de;
3-{4-[ (di met hyl am no) sul f onyl ] phenoxy}-5-[(1

S) - 2- met howy 200308m5dy| et hyl ) oxy] - N- (1- net hyl -1 H pyrazobeBepbjobonzasm de; 5
3-[(19) - 2- net hoxy- ( 1- met hyl et hyl ) oxy] - §p( { 4- [ (4- et hyl pi perazin-1-yl)sul fony
| ] phenyl } oxy) - N ( 1 rret hyI -l H pyrazol - 3-yl ) benzam de;

& L s By PR S S B R o Prnessl Nagms Bnban de

3-(4- t am no] sul f onyl } pheno 5-1(1
S)(2 %{hﬁag% T@W&E%ﬁ{@gt hyl )ny] N-yl%p(l m);%/%]yl -I[I(—I-pyrazol 3-yl ) benzam de;

3- (4- cy%ﬁ(dﬂ)ezmzeyﬁm@ (L rethylethyl)oxy]-5-[4- (methylsulfonyl)phenoxly] -N-(5-methyl-1,3,4-
S) - 2- met hoxy- (1 met hyl et hyl)oxy] N (1- et hyl -1 H pyrazol - 3- yI)benzam de; 3-
{1 4- (anihirdirrdchylyesaamide] oxy} - 5-[ (1

2t 72‘ C PO Py B ana Rt ey ) T TR s S PR S B 2R 15 ¢
2)202 ?re%lﬂh%l%ﬂ??wngfehy%ggﬁl ) oxy] - N-(1-net hyl -1 H pyrazol -3-yl)-5- { [3-

(e y1 29613 el o) Serte D2 SOty Bl BONH o1 o phony! )
OX - ne e OX - -ne -
T4 pyr aﬁré?thx@ff%@ﬁ@@ Sutbegappde ) O Y

(SZretz h)r/rFé ?%ﬁ% [:Eﬁ)th%%ég%) fg? Jcljné}*ﬁéijy[ (;Terhgﬁﬂ/fe HSJI)BXﬂaﬁC(Il -11§et1¥3}1)11-ﬁp;'1%z01-3—

S) - 24 0eihisnzapdideret hyl et hyl ) oxy] - N- (1-net hyl -1 H pyrazol - 3-yl)-5-[ 3-
(met hyl sul finyl) phenoxy] benzam de; 25
3- ({ 4- [ NiSrierdworstridyi-2 5ir-3-6htdiBremphanoxy)yS-H181-2spsthoxsietlhoxy- ( 1- met hyl et hyl )
N- | -3-yl)b ide; 3-[(1
g;<y]2 negﬂﬁgygeé‘i’ﬁﬂ@f]ﬁ%‘? ra O) oxyi/ ?\l-((agzﬁlr?t hsl - I-H)yrazol 3-yl)-5-[4-
t hyl f
5 2. %e?‘ﬁ%éiﬂﬁ%ﬁf*éﬁﬁﬁ?’ébﬁ?{fﬁ%@%@ Ao T IOREASSAONY, 3 i azol
- 2 30 wielisethiyhorgbeBzah(ide;

SR AR PR TG RO

(methylsulfonyl)phenoxy]benzamide;
3-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-[4-(methoxymethyl)-1,3-thiazol-2-y1}-5-[4-
(methylsulfonyl)phenoxyibenzamide;
3{4-(azetidin-1-ylearbonyl)phenoxy]-5-[(1S)-2-methoxy-(1-methylethyDoxy]-N-(3-methyl-

20 1,2 4-thiadiazol-5-yl)benzamide ;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-5-(4- {[(1-methylpiperidin-4-
ylamino]earbonyl} phenoxy)-N-(3-methyl-1,2,4-thiadiazol-5-yl)benzamide;
3-[4-(azetidin-1-ylcarbonyl)-2-chlorophenoxy]-5-{(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-
methyl-1H-pyrazol-3-yl)benzamide;

25 3-[4-(azetidin-1-ylcarbonyl)-2-fluorophenoxy]-5-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-
methy1-1H-pyrazol-3-yl)benzamide;
3-{4-(azetidin-1-ylcarbonyl)-2-(triflnoromethyl)phenoxy]-5-[(1S)-2-methoxy-(1-
methylethyl)oxy}-N-(1-methyl-1H-pyrazol-3-yl)benzamide; and
3-{4-[ (dimethylamino)carbonyl]phenoxy}-5-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-

30 methyl-1H-pyrazol-3-yD)benzamide; and/or is selected froni
3-{4-[ (dimethylamino)carbonyl]phenoxy}-5-[(1S)-2-methoxy-1-methylethoxy]-N-1H-
pyrazol-3-ylbenzamide;



WO 2005/ 080359 PCT/ GB2005/ 000545 -49 3- [(1

S) - 2- et hoxy- (| - met hyl et hyl ) oxy] -5-[4- (et |yl sul fonyl ) phenoxy] - N- (5- net hyl -
1, 3- thiazol-2-yl)benzamde; 3 -[(1

S) - 2- met h#vy2003/08085Ny| et hyl ) oxy] - 5- [ 4- (r net hyl sul f onyl ) phenGRyjosAbisEs et hyl -
1, 3,4- thiadiazol-2-yl)benzam de; 5 .35-

3-[(18) 2- met hoxy- (I rret hyl et hyl ) oxy] - 5-[ 4- (et hyl sul f onyl ) phenoxy] - N- ( 3- net

S 2 et IS B PR P " bR P R RER ST PR e

3-(3, 5- y!rb%hmﬁla@henoxy) 5-[(1

S)-2- methorf/ (1- meths/haethyl)ox y]-N-(1-nethyl -1 H pyrazol -3- 10 yl)benzam de;
y

N- ( 5- br déppiiyuioryly2ylh@rogignosy]el- f(llEbﬁﬂmhwquy-m@aylﬁhoxﬁ)N—Ime%@ (1-
nethylet %ox%!benzalnlde 3-(3,5
-di fl uo¥ ) -N-[4- (hydroxynet hyl )-1, 3-thiazol-2-yl]-5-[(1

D P LR A0SR Snelpenichomivl ey,

(et hylswlbﬁnyﬂnidﬂgenoxy] benzam de; 3 [(1 S)-2-metlroxy- (I

- met hyl et hyl 4(rrethoxyrreth ; 1, 3-thiazol -2-yl] - 5[(4
(met hyl 3dPf(E 3}1 ﬁ@ mwzlmpﬁﬂ- -[(1S 2—methoxy~ -methylethoxy]-N-(1-methyl-1H-

3-[4- t Yl ) ph 5-[(1
3+ 2. bRt { L DERAGH %’E%iﬁxii“’ﬁy}g et hyl - 20

1,2,4-t - 0 2- -1- -
5 2 ne?ﬂﬁi%%?%ﬂaét%ﬁf‘zt TS oL 2 metony, Lmel ety NG

yl ) arfDnojatiaylbdhpllazphdyOks)sankids- rret hyl -1, 2, 4-t hi adi azol - 5-yl ) benzam de;

%) [g gg%x@z? Eﬁﬁéfﬁ B?Wih % oot Xﬁ%ﬁﬁ%ﬁg 1néLWTIaE€th§eﬂiﬂX}’b§n%m de; 25

3[4(a s onyl 2f|uoro henox 5-1(1S) - 2- met hox 1-met hyl et h
yl ) oxy] = ﬁfd{?lﬁ‘@eﬁ%@ﬁ&d&H )[;ya azol - 3-yl I)ob enz)e/l]m' deg( )- a Y

3- [ 4- (azef{d-Hidimsthylaadid)oapbly Brhehdadyf F L1 By msth:phbnexiyfletboxdy| -N-(3-methyl-
S) - 2- met hoxy- (1- net hyl et hyl)oxy]-N-(1-nmethyl-IH pyrazol -3-yl)benzam de; and
3- {4-[ L2, 4~thladlazol 5— benzamide;,

S S e b e R e eI B A

{4 [ (di mﬁ@]%ﬁr&@%@ }%hﬁlg%)l]_qfiﬁagfmbnz%n{l&é
2-methoxy-4-(3-[(18)-2-methoxy-1-methylethoxy]-5- {[(1-methyl- LH-pyrazol-3-
yDamino]carbonyl} phenoxy)-N,N-dimethylbenzamide;
3~fluoro-4- {3-[(1S)-2-methoxy-1-methylethoxy]-3-[(1H-pyrazol-3-

20 ylamino)carbonyllphenoxy}-N,N-dimethylbenzamide;

3- {4-[(dimethylamino)carbonyl]phenoxy}-5-[(1S)-2-methoxy-1-methylethoxy]-N-(5-methyl-
1H-pyrazol-3-yl)benzamide;
3-[4-(azetidin-1~ylcarbonyl)-2-chlorophenoxy]-5-[(15)-2-methoxy- 1 -methylethoxy]-N-(5-
methyl-1H-pyrazol-3-yl)benzamide;

25 3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-methoxy-1-methylethoxy]-N-(5-methyl-1H-
pyrazol-3-yl)benzamide; and
3-[(18)-2-methoxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-y1)-5-[4-(1,2,4-oxadiazol-3-
yDphenoxy]benzamide;
or a salt, pro-drug or solvate thereof.

30 In another aspect, particular compounds of the invention comprise any one or more of:
3-(4- {[(2-methoxyethyl)amino]carbonyl} phenoxy)-5-[(1S)-2-methoxy-(1-methylethyloxy]-
N-1,3-thiazol-2-ylbenzamide;



pyrazol - 3-yl benzam de; WO 2005/ 080359 PCT/ GB2005/ 000545 -50 3 -
[4-(azetidin- 1 -ylcarbonyl)phenoxy] -5-[(1

S) - 2- net hoxy- | - met hyl et hoxy] - N- 1 H pyrazol - 3- yl benzam de; 3-

[ 4- (et hyl S\ 20OHYP80BSR2- f | uor ophenoxy] - 5-[ (1S) - 2- net hoxy- | -IeL/Gpbeshasyy - N- 1H-p
yrazol -3- yl benzam de; 5 3-[2-fl uoro-4sqnethyl sul fonyl)phenoxy]-5-[(1
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- et hyl et hoxy]-'N- (5- 10 net hyl - | H pyrazol - 3-yl ) benzani i de; 3-

[ 4- 5 ﬁz le3~;(ﬁ1{ E(Q‘]lﬁ?fl_hiﬂ}ﬁmi)dlﬁiﬂ%‘?ﬁﬂgﬂD{lgphﬂ“m}%5-[5 ?E)‘r)-[%mef&))x}@( Iretethylefhyloxy]-
-me et hoxy] - razol - 3- enzam de; 3-
{4-] (éi%a?&%%ﬁl%y@ﬁﬁ%ﬂﬁé] phen)c/)xy} S5-[(1 o _
2L~ 2 §TeR A RN Ry it [RE B 1) pifercsl 3 (1872 oy ) Penzam de;
2- met hopytde B lody PIN-2,30i ek Y- vibenBiide et hoxy] - 5- {[ (| - met hyl -1 H pyrazol - 3-
yl )am no] car bonylf henoxy) - N-net hyl benzam de; 2-nmet hoxy-4-(3-[(1
S) - 2- neﬁﬁ&cyhlrmﬁt Iﬁ&-@nﬁbﬂ%}f)@ﬂ‘{}’l] El(nl.l.m]@mlﬁqnyé)lphmp@}fo?zbﬁ=[@S)3a-methoxy—(1-
i - N, N di et i de: . 3- -4-{3-(1

O S PARESRS R A agf ro CT

Lo cal > . Zarides 3 o N
%’4?{“( 3?%?HW%&#%?@%%%%@J%%@%@W&?&%?[@1@?2 méthoxy-(1-methylethyl)oxy]-N
S) - 21 tre€lhmethyl-1 Hephrytadthohydnzdnide; net hyl - 1 H pyrazol -3-yl )b enzam de;

3-[ 4- i di_.n-1-yl car bonyl ) - 2- chl h -5-[(1
S) [ 2- ﬁi‘%ﬁé’@'ﬁm%@%ﬁﬁ&rﬁ%ﬁg%th@%@%@f r&l;e(ﬂ%ﬁ%}dmp[ﬁé@ﬂh%- yl ) benzani de; 25

et hyl - Phpdeat SRR CPRRAY L2 b e oS el T €t hoxyl - (5
S) - 2- mephoxait, brorahipydrebhei/thefof 1- met hyl - I B pyrazol - 3-yl ) -5-[4-(1, 2, 4- oxadi a
zol - 3- yl)phenoxy] benzam de; or a salt, pro-drug or solvate thereof. 30 In
anot her aspebt angghertaspedtaariodpeongounds efithe inveation eympsepny see enyod: or
moreq 9 f é-[4-(azetidin—1-ylcarbonyl)phenoxy]—5—[(1S)-2~methoxy—(1-methylethyl)oxy] -N-1,3-thiazol-
2-ylbenzamide;
3-[(1S)-2-methoxy-(l-methylethyl)oxy]-5- {4-[(4-methylpiperazin-1-yl)carbonylJphenoxy}-N-
1,3-thiazol-2-ylbenzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-5-{4-[(4-methylpiperazin-1-yl)carbonylphenoxy}-N-

20 (1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1 H-pyrazol-3-y1)-5-[4-(morpholin-4-
ylcarbonyl)phenoxy]benzamide;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-
1H-pyrazol-3-yl)benzamide;

25 3-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-y1)-5-[4-(pyrrolidin-1-
ylcarbonyl)phenoxylbenzamide;
3-[4-(7-azabicyclo[2.2.1Thept-7-yicarbonyl)phenoxy]-5-[(1S)-2-methoxy-(1-
methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-({2-chloro-4-[(4-methylpiperazin-1-yl)sulfonyl]phenyl} oxy)-5-[(1S)-2-methoxy-(1-

30 methylethyljoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(18)-2-methoxy-(1-methylethyljoxy]-5-({4-[(4-methylpiperazin-1-yl)sulfonyljphenyl} oxy)-
N-(1-methyl-1H-pyrazol-3-yl)benzamide;



3-(4- {[(2-met hoxyet hyl)am no] car bonyl } phenoxy)-5-[(1

S) - 2- met hoxy- (1- net hyl et hyl ) oxy] - N1, 3-thi azol - 2-yl benzam de; WO

2005/ 080359 PCT/ GB2005/ 000545 - 51 3-(4-

{[ (1H i m s&xzies/Bsoptaet hyl ) am no] car bonyl } phenoxy) - 5- [ (1 B)r@&Bpmthasys (1-
met hyl et hyl ) oxy] -N- 1, 3-thi azol - 2-yl beaam de;

(2- et hoxyet hyI ) am no] car bonyl ) phenoxy) 5-]

3-(3-{]
> ?‘E"% TR e Grildgy ket 8 az°kh@}%@e§s‘?f‘§?qxcfi§5—(§nlﬁa%oxy (1-

3-

2-

3-

hyl et h L%%iﬁ]szSJyl sehitrfiael - 2- yI benzam de; 3- {[2-chloro-4-({[2-(m
yl y)et hyl] am no} sul fonyl)phenyl]oxy}-5-[(1 S)-2-nethoxy- (1-
h
4-
2-
(15
a

(
met

et hyl ox

net hyl e3--(dzsigih- Nylchrbety)yd-chlotdphymaals-[81HH-3- hmtlmm(dienethylethyl)oxy]-N~(1—
3-(4-{[ (2- et hoxyet hyl %SJSI ni no] sul fonyl } phenoxy)-5-[ (1

S

) - 2- mebRtir I dryaralA el -N- 10" (1-nethyl - 11 - pyrazol - 3-yl ) benzani de;

rlnﬁ%)izzgg% hagx ﬁﬁuenox Dyé\kﬁ%@%ﬁe?lﬁ%} R @iéﬁ‘%ﬂgﬁgg ﬁ%ﬁﬁ%@g@iﬁ- 1e"; or

alt ,m@ﬂ@}uqiﬂng@zdspy}y@glﬁammr eof. In anot her aspect, particul ar conpounds
of the invention conprise any one or nore of: 15

3-[ 4- (a&é%-l(@ﬁehdm—%}&@ﬁw@ fhénosopjetiyl frhesy<3-Snii Bokynethoxyed hy| et hyl ) oxy] - N

-1,3-th
S) - 2- m#%é?&%@%@’ﬁ'ﬁ\%g?ﬁ%w&%#gém{lﬁ FYberranils pi perazin-1-yl)car bonyl ] phen
N g | ]
g;(yizi &e%lﬁgzj‘%:fr%tyﬁéi%ﬁ@%oxﬁiﬁ [%ngﬂTetl1o§ %y lé]ietf) lre}ahzolxx ]1\I ylﬁ)pglz‘ar bonyl ] phen
oxy y 1 y pyrazo y1l) benzani de; 3-
n 4 yl %&3‘3%&9‘%&%&% hi)r%ﬁh%ﬁ@hengxyr]r%t [PHS):|2 Fntep JX?E ~methy¥eﬂzloxy]~ ~( 5( mor phol |

?é) [g (ngﬁﬁmﬁ'l%ﬁyr% @aﬁfgﬁﬁ%ﬁoﬁ]( 15m[3'5 ﬁyl 1H pyrazol -3 -yl benzam de; 25

3-[(1 3-[4- (azetldm-l -ylcarbonyl)-2- ﬂuorophenoxy] 5-[(1S)-2-methoxy-1 —methyletho J-N-(5-
S) - 2- net hoxy- rrethylethyl) 1 met yI-IH—pyrazoI yI) g[4(pyrrolld
in-1- ymeinbdhlypymenelnb: ﬁmai;u -[4-(7-azabi cyclo [2.2

ot Py e RITTRT %ﬁ%‘fﬁmm bﬁ%ﬁ]ﬂ@ﬁﬁ"@ Se3 Bistin ldﬁle‘fhylethoxym -1H-

3 ({2 c #ag& ﬂ{lﬁ;@ﬂzé}fﬁfd@}" pi perazin- |-yl)sul fonyl]phenyl} oxy)-5-[(1
3 [4- (azetldm— -ylcarbonyl)phenoxy]-5-[(1S)-2-methoxy-1-methylethoxy]-N-(5-methyl-1H-

3-[
yl)
a S

pyrazol-3-yl)benzamide;
or a salt, pro-diug or solvate thereof.

20 In another aspect, particular compounds of the invention comprise any one or more of:
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-methoxy-(1-methylethyloxy]-N-1,3-thiazol-
2-ylbenzamide;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-
1H-pyrazol-3-yl)benzamide;

25 3-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methy!-1H-pyrazol-3-y1}-5-[4-(pyrrolidin-1-
ylcarbonyl)phenoxylbenzamide;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(3-methyl-
1,2,4-thiadiazol-5-yl)benzamide;
3-[4-(azetidin-1-ylcarbonyl)-2-chlorophenoxy]-5-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-

30 methyl-1H-pyrazol-3-yl)benzamide;
3-[4-(azetidin-1-ylcarbonyl)-2-fluorophenoxy]-5-[(18)-2-methoxy-(1-methylethylyoxy]-N-(1-
methyl-1H-pyrazol-3-yl)benzamide;



30 net hyl et hyl ) oxy] - N- (1- net hyl -1 H pyrazol - 3-yl ) benzam de; 3-[(1

S) - 2- met hoxy- (1- net hyl et hyl ) oxy] -5- ({4-[ (4- net hyl pi perazin-1-yl)sul fonyl] phe
nyl} oxy)- N-(1-nethyl-1 H pyrazol-3 -yl)benzam de; CVO 2005/ 080359

PCT/ 6B2003Y Q05481359 52 3 -[4- (azetidin- t -ylcarbonyl) phepoogghoesbheosif 1

S) - 2- met hoxy- (1- et hyl et hyl') oxy] - N- (3. &gt hyl -

1, 2, 4-thi adi azol - 5-yl ) benzam de;

S+ 2- ot hsiarebdin R RR R PR B R ) Pamstonfly b enzam de: s
ﬁ_ﬁipbﬁ@my)_-lﬁ:éﬁmg)p%%%%%ig; [ (1S) - 2- met hoxy- ( 1- met hyl et h

3-[4- ol S
yl goxg/fiﬁﬁk&?’%lmr&}%y H pyrazol™- 3-yl )benzam

3- [ 4- ( ax-¢4 A ahiehdilr- JHykarbvanhphendx ¢k 5 € LISHaranthbhy] yméthplethyky BNE (H-pyrazol-3-
S) - 2- net hoxy- (1- met hyl et hyl ) oxy] - N-(1- et hyl - | H pyrazol - 3-yl ) benzam de;
3- [ 4- (ayeew/amide;| - y| car bonyl ) phenoxy] - 5- [

(1 . o
R e e R LD
net hyl - imetttyPYHag@hral-3l)hipnzaitede;
3-[4-(azetidin-1-ylcarbonyl)-2-fl uorophenox ]-S-t[hél
S) - 2- me3ﬁ%v(wtldmei/F@qaéiqmﬁ#ﬂnp?lshemw];ﬁ[(hS%H—W Zm1=138ﬂ?lb')e§@ﬁzh1|?ﬁ(§e; h1|5 )
3-[ 4- i din-1- - 2- -5-[(1S) - 2- - -
B
-yl benyl a5, - - -1H
oyt azol - BT R S P A B R TP |
anot her paapdct-ylbpardmider ar conpounds of the invention conprise any one or

nore. of ;  3-[4-(azetidin-1-ylcarbon I%phenoxy] -5-[(1
S) - 2- mefgEetdI b iIRArRAALP %;Wybﬁp[ﬁ/l, rpicthey-1-mefpylsthoxy iy methyl-1H-

3-[4- i din: - | ) ph -5-[(1
S) [ 2- (ngé%gél?%b%%%q%?%l ggxs]n?)lily](l - m[a'g hyl - 1H pyrazol - 3-yl ) benzam de; 25

3-[ (1 S) o2a patt, pro-yinfglorselvay wbteyt.) oxy] - N- (1-met hyl - | K pyrazol - 3-yl) - 5-[4- (pyr
rolidin-1- ylcarbonyl)phenoxy] benzam de; 3-[4-(azetidin- |
-yl car bony!| ) Pharasher)aspeqtyparigyilar-ceapesngs ¢iithermviepiien eamnpuéseyiny Mg or merchf -
1.2, 45t Ein%gilg‘gy%:(éz[{ﬂ s?)fi‘?r%ﬁl%‘x?ﬁ ‘methylethoxy]-5- {[(1-methyl-1H-pyrazol-3-
yDamino]jcarbonyl} phenoxy)-N-methylbenzamide;
2-methoxy-4-(3-[(18)-2-methoxy-1-methylethoxy]-5-{{(1-methyi-1H-pyrazol-3-
yDamino]carbonyl }phenoxy)-N,N-dimethylbenzamide;
or a salt, pro-drug or solvate thereof.

20 In another aspect, particular compounds of the invention comprises
3-[(18)-2-methoxy-1-methylethoxy]-N-(1-methyl-1 H-pyrazol-3-y1)-5-[4-(1,2,4-oxadiazol-3-
yDphenoxy]benzamide;
or a salt, pro-drug or solvate thereof.

In another aspect, particular compounds of the invention comprise any one or more of:

25 3-{2-chloro-4- [(dimethylamino)sulfonyl]phenoxy};5-[( 18)-2-methoxy-(1-methylethyl)oxy]-
N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-[(2-chloro-4- {[(1-methylethyl)amino}sulfony! } phenyl)oxy]-5-[(18)-2-methoxy-(1-
methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-{4-[(dimethylamino)sulfonyljphenoxy}-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-

30 methyl-1H-pyrazol-3-yl)benzamide;
3-{4-[((1-methylethyl)amino)sulfonyllphenoxy} -5-[(1S)-2-methoxy-(1-methylethyl)oxy]-N-
(1-methyl-1H-pyrazol-3-yl)benzamide,



3-[4-(azetidin-1-yl carbonyl)-2-chl orophenoxy] -5-[ (1

S) - 2- met hoxy- (1- net hyl et hyl ) oxy] -N-(1- 30 net hyl -1 H pyrazol - 3-yl ) benzani i de;
3-[4-(azetidin-1-ylcarbonyl)-2-fluorophenoxy]-5-[(1

S) - 2- met hd¥9 22086y | et hyl ) oxy] - N-(1- met hyl -1 H pyr azobeBGBR)MS/He0Famm de;
WO 2005/ 080359 PCT/ GB2005/ 000545 - 5354-
3-[4-(azetidin-1-ylcarbonyl)-2-(trifluoronethyl)phenoxy]-5-[(1

S) - 2- met hoxy.- ny | | ) = - | H-QYh @ =3y zam de;

31 o (asardebnel R LSRN Y b Yok TR s pl RS

S) - 2- meyygen¥ahidEet hyl et hoxy] - N- 1H-pyrazol - 3- yl benzam de; 5
3-[4-(azetidin-1-ylcarbonyl)-2-chl orophenoxy] - 5-[ (1S) - 2- met hoxy- | - met hyl et ho
xy] - N ( B={[4réarnipbearbonyyplenyl oy Y15y &Sz 2umiatieoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-
3-[4-(azetidin-L-ylcarbonyl)-2-fluorophenoxy] -5-[(1 S)-2-nethoxy- |

- met hyl BFﬁ%‘ﬂﬁlYlBtk%‘@gldﬁet hyl -1 H pyrazol - 3-yl ) benzani de;

3-[4-¢cazghicdi |3 | Al 119X CNLT Athingal oo

5L S iR QPRSI e e Febhory ol

3- [ 4- (agibendhinndd;- yl car bonyl ) phenoxy] -5-[ (1 '

S) - 2- mef hoxy- 1 -nmet hyl et hoxy] - N- (5-net hyl -1 H_pyrazol - 3-yl ) benzam de; or a
sal t, péd&*ﬁst?gmg&l%ﬁwg‘@ﬁwf RV ]-NA - adAdH-Resee 3-yhax-1idcul ar  conpounds

f the j i ' . On f: 15
(2)- met ﬁo@}g@g@gg{%&%@%{t}épgﬁﬁ/&geéi hg})retthxy] -5-{[(2-nmethyl -1 H pyrazol -3
yl) am ngk {wlbmemwetwnﬂﬂqwémm}afg?tw[(lpspzanéﬂl@qz—(12m@myt5131>@1)04;y1-&-¢1(1ﬁethy1~
S) - 2- et hoxy- | - net hyl et hoxy] - 5-{[ (1- met hyl - 1K pyrazol -3- yl)
am ndPcaFbeyaol grdberaamide;N- di net hyl benzani i de; or a salt, pro-drug or
comme! s B hrotiSRy LRSI SRR 1 Rt Y p P SLIRGINER OF the Tnvention

risé
g;lmzar Irrzi{ﬁ%%,rshrf&%{%ﬁé@p}%ﬂmﬁ&&;- met hyl - I H pyrazol -3-yl)-5-[4-(1, 2, 4-oxadi a
yl)p xy]'D

zol - 3- eno enzam de; or a salt, pro-drug or solvate thereof. In
anot her 3g$poed-mefmxy-( buletyldloyPoxyids-(bimdthd- iHperazobh-ybei¥d-i se any one or
nore of. 5 3-{2-chl orq-4-[ (di net hyl am no) sul fonyl ] phenoxy}-5-[(1

S) - 2- mﬁ%évlsPlf{mﬁgPWPéﬁHWWF N-(1-met hyl -1 Hpyrazol -3-yl ) benzani de;

3 [ 30hl 0601y TRAA LAY 5 S BARTEMAT k.1
methyl-1H-pyrazol-3-yl)benzamide;
3-[(18)-2-methoxy-(1-methylethy1)oxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-

(methylsulfonyl)phenoxy]benzamide;
3-[(15)-2-methoxy-(1-methylethyl)oxy]-5-[4-(methylsulfonyl)phenoxy]-N-1,3-thiazol-2-

20 ylbenzamide;
3-[(18S)-2-methoxy-(1-methylethyl)oxy]-5-[4-(methylsulfonyl)phenoxy]-N-(4-methyl-1,3-
thiazol-2-yl)benzamide;
3-[(1S)-2-methoxy-(1-methylethyDoxy]-5-[4-(methylsulfonyl)phenoxy]-N-(5-methyl-1,3-
thiazol-2-ylYbenzamide;

25 3-[(18)-2-methoxy-(1-methylethyoxy]-5-[4-(methylsulfonyl)phenoxy]-N-(5-msthyl-1,3,4~
thiadiazol-2-yl)benzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-5-[4-(methylsulfonyl)phenoxy]-N-(3-methyi-1,2,4-
thiadiazol-5-yl)benzamide;

N-(1-ethyl-1H-pyrazol-3-yl)-3-[( 1S)-2-methoxy-(1-methylethyl)oxy]~5-[4-

30 (methylsulfonyl)phenoxylbenzamide; ,

3-(3,5-diftuorophenoxy)-5-{(18)- 2-methoxy-(1-methylethyloxy]-N-(1-methyl-1H-pyrazol-3-

. yl)benzamide;



met hyl et hyl ) oxy] - N-(1-nmet hyl -1 H pyrazol - 3-yl ) benzam de; 3-

{4-] (di met hyl am no) sul f onyl ] phenoxy}-5-[(1

S) - 2- net hoxy- (1- net hyl et hyl ) oxy] -N-(1- 30 nethyl -1 H pyrazol - 3-yl ) benzam de;
3- {4-[ ((™Mha9FY808%y| ) ami no) sul f onyl ] phenoxy} -5-[(1  PCT/GB2005/000345

S) - 2- met hoxy- (1- net hyl et hyl ) oxy] -N- (1sgethyl -1 H pyrazol -3 -yl )benzam de;
WO 2005/ 080359 PCT/ GB2005/ 000545 - 54 3-(4-cyanophenoxy)-5-[(1

g){[24m(e§h ﬁocar%‘ﬁ&l‘{i‘%ﬁ ﬁ%%éiﬂl@%![pflh%-@y[’(Ié)-'ﬁ-%&?&?i(l?" yi)benzam de:

S) - 2- meietiletiyorglbbiiaatify] )oxy] N-(l met hyl -i H pyrazol - 3-yl ) benzam de; 5
3-[4-(et hél sul f onyl ) phenoxy]

S) - 2- neBHaRyliflucraphengKBtN )(bx@qoxmmthal)th3ﬂz@¢a1-2—y1%5&é1&h%mtﬁlom (F§!
S) - 2- met hgx ne Iet gl)oxy] N-(1-nethyl-1 Hpyrazol-3-yl)-5 - { [3-
(et hyl Plr?ﬁg}{ é@é’ fbf ?nb enz am de; 3-({4-[(1-nethylethyl)thio]phenyl}

oxy) - §- B([ @1S’??)Z-ﬁeﬂﬁﬁiyh@%eﬁ%ﬁf%i%’l?%lﬁlﬁlﬁ—h%ﬂﬂl—'ﬁ‘f-@rhﬂfﬁlﬁﬁ):&[hg 1

H pyr azol benzam de;
S) - 2- rre(rhcthylsﬁlfenyﬁp]wio&ﬂhch;miﬁp N-(1-methyl -1 H pyrazol -3-yl)-5-[ 3-

S~ 2. M ST REER T RS RPN LHBeRgrs Ty o fryl} 5.

gm(ez le[ ?@E%@%ﬁ%@@ﬁﬁ%ﬁﬁ%@%&ﬁ pﬁen;l/ll:)} oxy)-5-[(1S) - 2- et hoxy- (1- net hyl et hyl)

0 N- triestylalnity 1]bheh ZRHet -13 -N-(3- -
S;(y]Z me'E3 ﬂ]{gx['('{ﬁ 1ISHr)rdeth1 EW (y;(y] 0}l\?,}( )15qr(r§t) hyl eHd)ﬁl-)yplylrﬂae{zhci')ylleﬂil*}oX)ﬂ5N ; 1[112thy1
(et HYI slmséfhdn@dlazghéwi)b@}mﬂa,m de; 3-]

SR B i R R S S A AR ot o
S)-2-ne -1¢_11 3BL H&.)&A@i@é 5-[4- (et hyi sul fonyl ) phenoxy] - N- (4- net hyl -
, 3- thi azoI IIJ benzam de; 3-] } 1

S) - 2- neBhblx[\(dlmbthmrﬂmyb}eBﬂhdnyﬂplye]m&yI4-[(fx$)tmmeﬂwxﬁloln;de)lgﬂmh@¢w-]N—E\H( 5- met hyl -
, 3- thiazo ) benzam de; 25
3-[(19) Pﬁraﬁ%lf%@ﬁz(“?n&%et hyl et ryl ) oxy] - 5-[ 4- (et hyl sul f onyl ) phenoxy] - N- (5-m

et hylys1 33mtio-Ulisad §20kietr iyl LERARM S y]- 5-[(1H-pyrazol-3-

ylamino)carbonyljphenoxy}-N,N-dimethylbenzamide;
3-{4-[(dimethylamino)carbonyl]phenoxy}-5-[(18)-2-methoxy-1-methylethoxy]-N-(5-methyl-
1H-pyrazol-3-yl)benzamide;
3-[4-(Ethylsulfonyl)-2-fluorophenoxy]-5-[(18)-2-methoxy-1-methylethoxy]-N-1H-pyrazol-3-

20 ylbenzamide;
3-[2-fluoro-4-(methylsulfonyl)phenoxy]-5-[(1S)-2-methoxy-1-methylethoxy]-N-1H-pyrazol-
3-ylbenzamide;
3-[4-(ethylsulfonyl)-2-fluorophenoxy]-5-[(1S)-2-methoxy-1-methylethoxy]-N-(1-methyl-1H-
pyrazol-3-yl)benzamide;

25 or asalt, pro-drug or solvate thereof.

The compounds of the invention may be administered in the form of a pro-drug. A
pro-drug is a bioprecursor or pharmaceutically acceptable compound being degradable in
the body to produce a compound of the invention (such as an ester or amide of a
30 compound of the invention, particularly an in-vivo hydrolysable ester). Various forms of
prodrugs are known in the art. For examples of such prodrug derivatives, see:
a) Design of Prodrugs, edited by H, Bundgaard, (Elsevier, 1985) and-Methods in
Bnzymology, Vol. 42, p. 309-396, edited by K. Widder, ef al. (Academic Press, 1985);



3-[(1

S) - 2- met hoxy- ( 1- net hyl et hyl ) oxy] - 5-[ 4- (et hyl sul f onyl ) phenoxy] - N- ( 3- net hyl -
, 2,4- thiadiazol -5-yl)benzam de; N (1-ethyl-1 H pyrazol-3-yl)-3 -[(I

S) - 2- met h&¥Q2qu3A8M8§hy| et hyl ) oxy] -5 -[4- 30 PCT/GB2005/000545

(et hyl sul f onyl ) phenoxy] benzam de; 3-(8g-5-di fl uorophenoxy)-5-[ (i

S) - 2- met hoxy- (1 nmet hyl et hyl ) oxy] - N- (1- net hyl -1 H pyrazol - 3- yl)benzam de; WO

2005/ 083359
o O prioo o RTHEPAPOARGE en sndiBevciomment, editediby Kipesgaogt-Lase (.
met hyl ed)hyl )HXBﬁJﬁ%lﬁdﬂCh@teﬁ} [Besiendirdd MpplaRkien oX Prodiig?: Iﬁ)thBﬁﬂd/gI&ith )-1,

3-thiazol - yI] 5(1 S) - 2- et hoxy- (1- net hyl et hyl ) oxy] benzam de;
3- [ (19)r-A13dPhdi8R1)1- net hyl et hyl ) oxy] - N- (5- net hyl - | H pyr azol - 3-yl ) - 5 [ 4-

(S)m3 tzh)r/r:e ELL%{%&@F%@% @ﬁ%&@%ﬁ? lﬁefé’réet"h%%ﬁe{ﬁ%(}ﬁ)é t hi azol - 2-yI ] -5-[ 4

| sul fopyldeRhanerar] banaarsr tical S
3 {4 [263. met hyl almgﬁ%)car b]6nyl ]%he?ggﬁ?cefl[u(ﬁ ctences, 77, 283 (1988); and

S) - 2- e hox yNi Katetyhyt @f. hGhsth Phai8Briie S Rydo2 (1684).
_152[ ?it adl e OELQ)QJE)Q/ %%%t%@n ﬂgﬁwy%%]lgwr?qrateg%e?e@ Ibg)r)rgf%rre?xgg yl 1 phenoxy}

t hyl -1 H-
i D SR g SRR AR b0
3- f | uor efthe {iBchif hSYontainiag A@xsboly oE4 hytieixhexydp iS; fot ékhrﬁyl%ﬁzpharﬁraceutwaﬂy-
yI am no) car bonyl ] phenoxy} - N, N- di net hijll benzam de;

419 @ﬁCﬁ&IﬂWy lcstes Wby:basr glypesha Has hpman py animal body to produce the parent acid

g) [ i ?E{) %(%1“:1 gﬁﬁw § hoé%e}u 1ﬁﬂ§rn38§§t h e(st%!‘;é_ Y oar%oxy 1ncYu(1)ebenzam de;

S)erecgmlnc RIyEERQX ¥ E
3-[2-fl AL (d?f?*é%%“;’ | sul ?o‘%ml}%%ﬁfe%xgﬁgmgﬂq?@ b m?ﬂ%g?(%&}fmethyl esters

- net hy| Grisaxyple Mivbloyhyryarmthyl, Buildlidsh esteisde;

3-[4-(ethyl sulfo f | uor ophe -5- [(1

S) - 2- rre{:hgkéaciydﬁaﬂ%ﬂcéfh‘?ﬁy ¥ '(Oﬁﬁﬁétﬂ)?ﬁtﬁsl-é“ BYABRISI - 3- yI ) benzani de; 25 or a

sal t 15 P{ Qybh&kyRarRA &1 3885 xolen-2-onylmethy! esters, for example 5-methyl-
1,3-dioxolen-2-onylmethyl; and Cyalkoxycarbonyloxyethyl esters.

An in-vivo hydrolysable ester of a compound of the invention containing a hydroxy
group includes inorganic esters such as phosphate esters (including phosphoramidic cyclic
esters) and o-acyloxyalkyl ethers and related compounds which as a result of the in-vivo

20 hydrolysis of the ester breakdown to give the parent hydroxy group/s. Examples of
o-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy.
A selection of in-vivo hydrolysable ester forming groups for hydroxy include alkanoyl,
.benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl
carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give

25 carbamates), dialkylaminoacetyl and carboxyacetyl.

A suitable pharmaceutically-acceptable salt of a compound of the invention is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic ot organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In

30 addition a suitable pharmaceutically-acceptable salt of a benzoxazinone derivative of the
invention which is sufficiently acidic is an aikali metal salt, for example a sodium or

potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an



The conpounds of the invention may be admnistered in the formof a
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conpounds which as a result of the in-vivo 20 hydrolysis of the ester
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al koxycar (to give carbonadte esters), ar banoyl an

N (di al eydtmentmoet hyl ) - N-al | cyl ear banoyl (to give

Specific diseases which may be treated by a conmpound or composition of the invention

include: blood glucose lowering in type 2 Diabetes Mellitus without a serious risk of
20 hypoglycaemia (and potentia] to treat type 1), dyslipidemia, obesity, insulin resistance,
metabolic syndrome X, impaired glucose tolerance.

As discussed above, thus the GLK/GLKRP system can be described as a potential
“Diabesity” target (of benefit in both Diabetes and Obesity). Thus, according to another
aspect of the invention there if provided the use of a compound of Formula (I) or salt, solvate

25 or pro-drug thereof, in the preparation of a medicament for use in the combined treatment or
prevention of diabetes and obesity.

According to another aspect of the invention there if provided the use of a compound of
Formula (I) or salt, solvate or pro-drug thereof, in the preparation of a medicament for use in
the treatment or prevention of obesity.

30 According to a further aspect of the invention there is provided a method for the
combined ireatment of cbesity and diabetes by administering an effective amount of a
compound of Formula (I) or salt, solvate ot pro-drug thereof, to a mammal in need of such

treatment.



25 carbamates), dial kyl am noacetyl and carboxyacetyl. A suitable
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D abetes Mellitus without a serious risk of 20 hypogl ycaem a (and potenti al
t o tr eafor bygbeselihay chnsdinpiod emnayle,aine 9 mpre colbuting, swesicaimndevourimgtaabtoli ¢
syndrome X, inpaired glucose tol erance. As discussed above, thus the

GLK/ 6L KPS VAVEARERh be described as a potential "Diabesity" target (of

benefit in QokBiBnaReiea AN a0pHbledecipi B foAF GBIeH kMl Qi RUNEL, for

example, inert diluents such as lactose, sodium carbonate, calciwm phosphate or calcium
carbonate, granulating and disintegrating agents such as com starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;

20 preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using
conventional coating agents and procedures well known in the art.

25 Compositions for oral use may be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with
water or an oil such as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered form

30 together with one or more suspending agents, such as sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation

products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or



aspect of the invention there if provided the use of a conpound of Formula
(1) or salt, solvate 25 or pro-drug thereof, in the preparation of a

medi canment for use in the conbined treatnent or prevention of diabetes and
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preservative agents. Suitable pharmaceutically acceptable excipients for a
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or talc; 20 preservative agents such as ethyl or propyl p-hydroxybenzoate,
and ant presorivetbing the additin af an aste-oxidant sadi 4b. asdetbicaciflor mul ati ons may be
uncoated or Dgs%ggsﬁ)?e gcinr e?rsr aﬁdo grgnnlﬂlesf gluit%ﬁg ifcrar preparation of an aqueous suspension by
the addition of water generally contain the active ingredient fogether with a dispersing or
20 wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned above. Additional
excipients such as sweetening, flavouring and colouring agents, may also be present.
The pharmaceutical compositions of the invention may also be in the form of oil-in-
water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, or a
25 mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurting guams such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene

30 sorbitan monooleate. The emulsions may also contain sweetening, flavouring and

preservative agents.
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20 particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mgto 2 g of active
agent compounded with an appropriate and convenient amount of excipients which may vary
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will
generally contain about 1 mg to about 500 mg of an active ingredient. For further information
25 on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990,
The size of the dose for therapeutic or prophylactic purposes of a compound of the
Formula (I) will naturally vary according to the nature and severity of the conditions, the age
30 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



20 wetting agent, suspending agent and one or nore preservatives. Suitable
di spersing or wetting agents and suspending agents are exenplified by those
al ready nentioned above. Additional excipients such as sweetening,

fl avour i ngvargs/eabsur i ng agents, may al so be present. Tharpostiveoeais cal

conposi tions of the invention may al sg,be in the formof oil-in- water
emul sions. The oily phase nmaybe a vegetable oil, such as olive oil or
arachi s oi

neral .pil, such_ as cLor exanple liquid paraffjn or a
¥

, 25, mi
mi xt urle ]?ff‘{ya‘ﬁ?(}é%tfis ms%fgh ByPR dgrauigihingivigehdossgelit senmial loyer dases wilhhpl e,
nat uf AldoinBEEHI FhB0. IRLAS-AUG AT AUDREITHa, Ol dliffd FASACRALRS

nat ural I'y-occurring phosphati des su soya bean, an esters or
par t i addmief@tion,deddsy Brtht rangd, fbit akafHlel 9. amg 1 8¥ niber kBMYAY teshi(Wior exanpl e
sorbi tan nonool eate) and condensation products of the said partial esters

with egtpradiydeowrdidinilety. dor pdnimistyasionblydnkalatim, s dpis indhe Mogoofosat e, The
D 2808 L BT CBI0RF GBOEHb v cicd T i P R S R at e

W th s%ggﬁa@ ng agents such as glycerol, propylene glycol, sorbitol,
aspartame or sucrose, and may al so contain a denulcent, preservative,

f 1 avour i ngThadeuvationa{éili agtiaige déscribtithqbiamaciesipptial acosgieodidhapnsr my al so
be in the formof a sterile injectable aqueous 5 or aoily suspensjon, which

maybe FORRHIPUGEYITROBBPUTAL POk AEwHD AP regtopitn et disdndpation belngt t he
oo oPLLake ShAPLAUN%AndE: bhof RATEIS 00 SRe A Anage g ) Pove

been ntione . e Injecta “prepa on ey
st el gepanit@sdadliseraton ot the inividizy S:ﬂﬁP&le@& dMhetrBfiehONiguliancous
parenteral | y-acceptabl e diluent or solvent, for exanple a solution in

1, 3- butreateghbinay be irGosinels iablsher inseparateitahlets Baricaamble in titedlreatosnt ey be in

the fonn.of a conventional pressuri,sed rosol arrapged taq di spense the
act i velhgre delYs Shendhiany e lyds tie/gliouie man AleRens iGriBE C ol i d or

l'i quid drlgph%hﬁn a @RI Apndkuder osol propellants such as volatile
fluorinatéed hydrocarbons or hydrocarbons nmay be used and the aerosol device
i s converff)eisuiin seuretagupads iwcladiageviphomylmeteifecequpdd glihencbmade, glpizide),

i ngredient. 15 For_ further inf%rmation on fornmul ation,the reader is referred
to Ghapter prrughal glugesegprulators florgxpmrlpssnetividganiieglinide) chenmi stry (Corwin

Hansch; ai,r .Edi t QEi . ] [ ganp. . nt of
active in réAx enttﬁ%tﬁlggﬁoikfg H!é%lr?%ﬁ(r%g{é&p V\gf?]i'ug)x%1 a?%&l%ﬁgt?(gﬁ éié}gd(é?eegﬁlgﬁg%f oduce a
si ngl e dosaggd Ga/P Wednistdyecessarily vary dependi ng upon the host treated and
t he

et

4) Insulin sensitising agents including PPARgamma agonists (for example pioglitazone
and rosiglitazone), and agents with combined PPARalpha and gamma activity;

20 5) Agents that modulate hhepatic glucose balance (for example metformin, fruactose 1, 6
bisphosphatase inhibitors, glycogen phopsphorylase inhibitors, glycogen synthase
kinase inhibitors);

6) Agents designed to reduce the absorption of glucose from the intestine (fox example
acarbose);

25 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- dyslipidacmia agents such as, HMG-CoA reductase inhibitors (eg statins);

30 PPARw agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine);
cholesterol absorption iphibitors (plant stanols, synthetic inhibitors); bile acid



20 particular route of adm nistration. For exanple, a fornulation intended
for oral admnistration to hunmans wll generally contain, for exanple, from
0.5 nmg to 2 g of active agent conmpounded with an appropriate and conveni ent
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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. Fox

20 examples of protecting groups such as amino and carboxylic acid protecting groups (as well as
means of formation and eventual deprotection), see T.W. Greene and P.G.M. Wuts,
“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

25 feature of the invention. Thus, according to a further aspect of the invention there is provided
a process for the preparation of a compound of Formula (I), which comprises a process a) to
d) (wherein the variables are as defined hereinbefore for compounds of Formula (I) unless

otherwise defined):



4) Insulin sensitising agents including PPARgamma agoni sts (for exanple

pi oglitazone and rosiglitazone), and agents w th conbi ned PPARal pha and
gama activity; 20 5) Agents that nodul ate hepatic glucose bal ance (for
exanpl e M 20OHAS0A5Y fi nctose 1, 6 bi sphosphat ase i nhi bipEIsp2mEy@msgen
phopsphoryl ase inhibitors, glycogen _gynthase Icinase inhibitors); 6) Agents
desi gned to reduce the absor ption of gl ucose fromthe intestine (for exanple

acarb 7 nt event t he reabso i | ucose by the

Ki dneag)(')@éf_t Cﬁ) ﬁfgﬁoq%"mg ﬁ@éﬁta% I %‘;i‘é’atl‘f‘fb1 Bg‘f‘”tﬁﬁég%mq tions -of
pr ol ongqq,ngﬁ&eﬂgj ycaem a (for exanple aldose reductase inhibitors); 9)
Anti -obesity agerits (for exarrpl e sibutramne and orlistat); 10) Anti-

dysl i pi daem a agents suchr! oHIVG CoA reductase inhibitors (eg statins); 30
PPARa agoni sts (fibrates, ? i i

(chol estyram ne); chol esterol porRti on inhj
synthetic inhibitors); bile acigW 2005/ 08035

pl ant stanol s,
2005/ 000545 - 62

absorption inhibitors (I @nd nicotinic aci ds\and”“anal ogues (ni acin and
slow release formulatjo 11) Antihypertensive agents such as, f3
bl ocl cers (eg atenol olR)mj nder@); ACE inhibitors (eg Iisi nopri | ) Cal ci um

ant agoni sts (eg. nifedi pgﬁi) Angi otensin receptor antagonists (eg 5
candesartan), a antagoni and diuretic agents ? furosem de,

benz¢ hi azjde); 12) Haenpstasis nodul ators such as, antithrorrboti Ccs,
activators of fibrinolysis and antiplatelet agents; thronbin antagonists;

f act or(bXecactidtt 5f 4 @nsporhdof @ornvith &V) with Bich@pGhnd of&i’thirnmaa(l\@j, et agents (eg,
aspirin, clopidogrel); anticoagulants (heparin and Low nol ecul ar wei ght

anal ogues, hirudin) and warfarin; 10 13) XAgents whj cjr”an{ agoni se the actions
of* _glucagon; and 14) Anti-inflammatory agept= ) n-ster oi dal
anti-inflanmtory drg %g. aspirin) and antA - i nfl anmat ory
agents (eg, cortisone). [According to anoth Aspecd of the present invention
there is provided individual 15 co s.Pproduced as end products in the
Exanpl es set out below and salts, s es and pro-drugs thereof. A
conpound of the invention, or a @Jn e)) may be prepared by any process
known to be applicable to the [S par at i on of such conpounds or structurally

rel ated conpounds. V) VI)

wherein X' is a leaving group and X? is a hydroxyl group or X' is a hydroxyl group and
10 X? is a leaving group;
process (b) could also be accomplished using the intermediate ester Formula (VII),
wherein P! is a protecting group as hereinafter described, followed by ester hydrolysis and.

-amide formation by procedures described elsewhere and well known to those skilled in

the art;

X2
opP'
R X
\( -
e
15 (RIm (R*n
(V) (VI
oY

(c) reaction of a compound of Formula (VIIT) with a compound of Formula (IX)



Functional groups maybe protected and deprotected using conventional

nmet hods. For 20 exanples of protecting groups such as am no and carboxylic
acid protecting groups (as well as neans of formation and eventual

depr ot ectW@a)u5/08B8 T. W G eene and P.G M Wits, "ProtectCVeBEBnpeELs N
Organi ¢ Synthesis", Second Edition, John Wley & Sons, New York, 1991.
Processes for the synthesis of conpounds of Formula (1) are provided as a
further 25 feature of the invention, Thus, according to a further aspect of

the invention there is provided a'procéss for tRe préepatati on of a conpound
of Fornmula (1), which co esca prodess)&F\to Nt)‘)i n the variabl es
are as defined hereinbef or conpo nd O |l (1) junl ess otherw se
defined): WD 2005/ 08Q§§|% 905/ 000543 630 a) ~reaction of an acid of
Formula (I11) or activated derivative thédreof with a conpound of Fornula

(v, R~TO OH 1 p 2N HET-1 O (RR)m(Rn (~) (IV); 5 or (b) reaction
of a conpound of Fornula (WAL with a conpouti)of Formula (VI), XZ HHET-1 N

RXY O m(Rn (V) (VI) wherein X1 is a leaving group and X2 is a
hydr oxy| &8&9&% 1S>@5)6P‘§n&gma PHXY Pregrefugiabisdeagent sl X‘ésls & Wyéuylrgogr eup;
process (R¥: I I i t i rfredi ate ester Fornul a
(M1), e%%?@"%ﬂ@%@garnggggglp #ga%{gh%%ﬁbﬁas e":}%ﬂrﬁ’ﬁeﬁ%ﬁg&e&%‘? i bed, foll owed
by eSter bidesl(¥piouldiido be accomplished using the intermediate ester Formula (X),

followed by ester hydrolysis and amide formation by procedures described elsswhere and

well known to those skilled in the art; or

R 0 1
o TOL
(Rm (R 9 °

10 (VII) X)

(d) reaction of a compound of Formula (XI) with a compound of Formula (XII),

RA__0o
Y N,
AN O
0
2y
(RAm (R%n
X) (X1
wherein X’ is a leaving group;
15- and thereafter, if necessary:
1) converting a compound of Formula (I) into another compound of Formula (I);
if) removing any protecting groups; and/or
iii) forming a salt, pro-drug or solvate thereof.
Suitable leaving groups X' to X° for processes b) to d) are any leaving group known in the
20 art for these types of reactions, for example halo, alkoxy, trifluoromethanesulfonyloxy,
methanesulfonyloxy, or p-toulenesulfonyloxy; or a group (such as a hydroxy group) that may be
converted into a leaving group (such as an oxytriphenylphosphonium group) in situ.
Compounds of Formulae (IIT) to (XII) are commercially available, or are known in the art,

or may be made by processes known in the art as shown, for example, in the accompanying



am de formation by procedures described el sewhere and well known to those
skilled in the art; Xz OPL X1 RO O 15 (Rm(R3)n (V) (VII) or (c)
reaction of a conpound of Formula (VIIl) with a conmpound of Formula (IX) WO
2005/ 08085L20R<I0&B2005/ 000545 - 64 RI O H X3 N~ HET- 1 pdRzGe2005/000543m (R ) n X

(vi) (TX) wherein X3 is a |leaving grg4p or an organonetal lic reagent and X4
I s a hydroxyl group or X3 I s a hydroxyl group and X4 is a Ieaving group or

| d shed
e | OGPt 4t UL ABIRn Ry cisct 6 BnE 65 GO R aFBry/et © S am de
f | | ed
ror matP@l“ 1dﬂf16&eg€1 @ﬁo@iﬁ%@rW@?@R’%@% HEVENSE/00Lb? A !ﬂ‘g%‘féé‘ >3§°% RSk gkille

in the ar Ra)yn X 0 10 (VI reaction
of a (gmpnahmdwﬁfoeEppnmhﬂd@hﬁthmﬁﬁyh(borcx’dcm@lbﬁhcbﬁlafbwfunﬂnadbg)(hhc)leophﬁ)lid Y NHz

0-~0 s)ligstltut-{on or metal catalysed processes, optionally in the presence of a suitable base.

5 Examples of conversions of a compound of Formula (I) into another compound of
Formula (), 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;

10 Specific reaction conditions for the above reactions are as follows, wherein when P' is
a protecting group Plis preferably C,.4alkyl, for example methyl or ethyl:
Process a) — coupling reactions of amino groups with carboxylic acids to form an amide are
well known in the art. For example,
(1) using an appropriate coupling reaction, such as a carbodiimide coupling reaction performed
15 with EDAC (1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride) in the presence
of dimethylaminopyridine (DMAP) in a suitable solvent such as dichloromethane (DCM),
chloroform or dimethylformamide (DMF) at room temperature; or
(ii) reaction in which the carboxylic group is activated to an acid chloride by reaction with
oxalyl chloride in the pfesence of a suitable solvent such as DCM. The acid chloride can then
20 be reacted with a compound of Formula (IV) in the presence of a base, such as triethylamine
or pyridine, in a suitable solvent such as chloroform or DCM at a temperature between 0°C
and 80°C.
Process b) — compounds of Formula (V) and (VI) can be reacted together in a suitable solvent,
such as DMF or tetrahydrofuran (THF), with a base such as sodium hydride or potassium
25 tert-butoxide, at a temperature in the range 0 to 200°C, optionally using microwave heating or
metal catalysis such as palladium(IT}acetate, palladium on carbon, copper(if)acetate or
copper(Diodide; alternatively, compounds of Formula (V) and (VI) can be reacted together in
a suitable solvent, such as THF or DCM, with a suitable phosphine such as
triphenylphosphine, and azodicarboxylate such as diethylazodicarboxylate; process b) could
30 also be carried out using a precursor to the ester of formula (VII) such as an aryl-nitrile or
trifluoromethyl derivative, followed by conversion to a carboxylic acid and amide formation

as previously described;



O (RYm(RnNn (XI) (XI1); wherein X5 is a |leaving group; 15 and thereafter,
I f necessary: i) converting a conmpound of Fornula (I) into another conpound
of Formula (I1); 1i) renoving any protecting groups; and/or iii) formng a
salt, provonr2op/asa3s8ol vate thereof. Suitable | eaving groeps/offizoésmod&st or
processes b) to d) are any | eaving gEeup known in the 20 art for these
types of reactions, for exanple halo, allcoxy, trifluoronethanesul fonyl oxy,

o oun et St g el (Y ok i orthe Gree teniag saeble © O O
OXYUT LONERYLRN QS PAAR b QiR tall Hlchils SRARIYA . & iRl GBI ad © (X1
are commerci a Iy aval l aple, oOor are nown 1Th the art, or nmay be ‘made by

pr oceassﬁslﬂﬁ&fawmiiﬂﬂtﬂehmg&rdtoamOmmgﬁnnﬁlgfusﬁigaﬂi@hﬂva\iemeﬁm agamanyi ng WO
2005/ 080359 PCT/ GB2005/ 000545 - 65 Exanples. For further information on

pr oc e §3fakysis suchasiiaiadivméi)aesaisoppladivnpen easben, coppasifDaceRBY qubl i cati ons WO
03/ Q00267 .03/ 01577 03/ 00026 nd f th i | |
"o PP R AR AR S e s S ayr S B R O o by
nucl egRiklchGs af WBS itk drQARRSroRIAN d&%a@i‘v&%ﬁoxﬁé@&f@oﬁﬁ&s@ﬂ% gnally in the

presence of a suitable base. 5 Exanples of conversions of a conpound of
For nulcarbpkylid avicbarsirrmide foromtipo anpresfouslyaesuibad;( 1), wel | known to those

skill in the art, inpclude funcgtional roup i nterconversions such as
hydr ofyeass %7%?@6%1%??31' %vmpowap E@Wﬁ%. ,Wl@rxa anoRd 6f Fosayla (R, caand/ or
furth f%:':‘i’lffédi' ' ' ?ﬂq rd.r ' pde: QT

net al %%gflfi ysedﬂg 3%#?%139&69%%% eogﬁ?ﬁﬁgﬁl‘?’éilagg%%ﬁg% Sr.gactllotﬁg; 10

Spde@i fstreng Bae] sueh a& eodilirh hoMsdd eirpdtdseinaberehieadd ét%&m?é@h@ﬁe Hebké®, Wwherein
when Pl is a protecting group Pl is preferablﬁl Cl _4al kyl, for exanple

net hy 1ané 20@Ch gptiompiy ssisg nyyrowaye hpating@r messad cpelysisofuchms no groups wi t h

b ' i.ds to f ' 1l Kk inthe art. F le,
(0 C oPlauR g f e e P B oReO 8B | i de ooupi i ng
reaction perbRiARenedie¥bE BRI, (VI), (VID, (IX) and/or (XD) gre boelieved to be

(1- (3-di et hyl am nopropyl ) - 3-et hyl’car bodi 'm de hydrochloride) 1n the
pr esemoeel anfl cdinpesda mdepeopsntiadpere of BvMR)ention.a sui t abl e sol vent such as

? ieﬁgle(r);;) LTE E’]%{;lrein ermediates 8P o?‘rrﬁ?iao(rﬂ?)], ?IB{) %Inc%}r 8¥11) ]:N%repe?nmi{gies 1&2%@}{}?1?1’[&1{3; are
believed to be novel and comprise an independent aspect of the invention.

During the preparation process, it may be advantageous to use a protecting group for a
functional group within the molecule. Protecting groups may be removed bSr any convenient
method as described in the literature or known to the skilled chemist as appropriate for the

20 removal of the protecting group in question, such methods being chosen so as to effect
removal of the protecting group with minimum disturbance of groups elsewh ere in the
molecule.

Specific examples of protecting groups are given below for the sake of convenience, in
which "lower" signifies that the group to which it is applied preferably has 1-4 carbon atoms.

25 Ii will be understood that these examples are not exhaustive. Where specific examples of
methods for the removal of protecting groups are given below these are simil arly not
exhaustive. The use of protecting groups and methods of depretection not sp ecifically
mentioned is of course within the scope of the invention.

A carboxy protecting group may be the residue of an ester-forming alip hatic or

30 araliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol p>referably
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or
branched chain (1-12C)alkyl groups (e.g. isopropyl, t-butyl); lower alkoxy lo~wer alkyl groups
(e.g. methoxymethyl, ethoxymethyl, isobutoxymethyl; lower alipbatic acylox 7y lower alkyl



(ii1) reaction in which the carboxylic group is activated to an acid chloride
by reaction with oxalyl chloride in the presence of a suitable solvent such
as DCM The acid chloride can then 20 be reacted with a conpound of Formul a
(1'V) in twe:2psesexste of abase, such as triethyl anm ne or ppy/GBEl00F@®N0548 A

sui tabl e sol vent such as chloroform gg7 DCM at a tenperature between 0C and

80C. Process b) - conpounds of Formula (V) and (VI) can be reacted together

table t h.a t et d F hab
such a8uBe 6 AtryHetyF EouSar I BT BRI Pl a e 1
the rangee QiR ydRNayIARbRER N g]&l&la %@ﬁﬁf&%& X Odg%er metal catalysis

such as pall adiun(ll )acet at e, di'um on car 'l )acetate or

copper (ethogratbonydbityethyht m\ylalower aliybgrongks(eaf Qﬁmh&ﬁmeﬁz\ﬁ @nm:lro()Miz)yl can be
r eact ed to ether . in, a swt?ble solvent, such as THE with a suitable

phosphPriBirg ﬁylaéenzmrféh@ﬁkn Nindidhl tiglowsnelkuheyl 5@#1%&% éltl@eﬂwksﬂyla@

o ectr SSESRLBRENEYD BiitioeRt ERERTRIFR G BB 8, M ERY R PO ' "9 @
trifl upz.acygnbeﬂylgi@ﬁpy@tg ¥Ryl aﬁqqlvlng)mﬁyl )y conversion to a carboxylic acid and

am de formation as_ previously described; WO 2005/080359 PCT/ GB2005/ 000545
- 66 Procedéetagdspanmsclgsropfiardonthl aen(maﬂ bf caalbrkyl pofectiag gheps dadeded

t th t abl I t THF, th ab h
sodi Ui TR/ATHE B sor G ST SSRGSy b tenpe¥“atur2 ' the range 0
to 200C, o ox e as

pal | adi u E”%‘?%@%% 2?2*@5%@%%’%%%@*‘9%‘*&&@%@%pg%ﬁl?‘ ot Qe ST

coppér @lkenoyligi@ips pje gmstyl)c Joven ullebx pdastenlybgroapy (el t-butoxyusirbenyd); frwagur sor. t o

the ester of formu such as an aryl-nitrile or trifluoronethyl
der i va@ﬂﬂﬁgylomfﬂarb%bgreypsd@r& éﬂﬂpmafb@nﬁf werlpysiAlkexsabanEows @€ f or mati on

as pre t d of F I X
W th 2 e BBl B o PSR o Rerto G EE B A BB RARINP S, ol vent ) “suoh’
as DM potitrabdiefoRodadong Dl HEREveS umgumlsﬁﬂ%rmﬁsf(eg &ﬁ}néthﬁﬂ[},t] base, such as
sodi um hydri de or potassiumtert-butoxide at tenperature between 0 and

200C, dpuivdeizerylsilyl, iguivldplslsdlyhicayl loyenalkparonpsdagabseyh grapshands
Eglp - u%’t‘:ﬁ’l’%%gﬁ‘a@wgﬁaﬂﬁ B ﬁ'tpi’PPﬁaH% ﬁ{a@gogf fcgffrgejlr gl I( ? ialc)et aE \e/I ;jr (MI1), (1X)
i (4 v oot s S Y R
wher ei pulRtitited beretyh @ey bnetthytybane/, rbted:ﬁeazﬁdmﬂd SHéimivedybaryl, aodpri se an
' ndepe Qggﬁényﬁﬁe%ﬁﬁi d1~g—£§11?s§/hilent\1/1§1nz}nd furylmethyl groups; lower alkoxycarbonyl (e.g.
t-butoxycarbonyl); lower alkenyloxycarbonyl (e.g. allyloxycarbonyl); aryl lower
20 alkoxycarbonyl groups (e.g. benzyloxycarbonyl, p-methoxybenzyloxycarbonyl,
o-nitrobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl; trialkylsilyl (e.g. trimethylsilyl and
t-butyldimethylsilyl); alkylidene (e.g. methylidene); benzylidene and substituted benzylidene
groups.
Methods appropriate for removal of hydroxy and amino protecting groups include, for
25 example, acid-, base, metal- or enzymically-catalysed hydrolysis, or photolytically for groups
such as o-nitrobenzyloxycarbonyl, or with fluoride ions for silyl groups.
Examples of protecting groups for amide groups include aralkoxymethyl (e.g.
benzyloxymethyl and substituted benzyloxymethyl); alkoxymethyl (e.g. methoxymethyl and
trimethylsilvlethoxymethyl); tri alkyl/arylsilyl (e.g. trimethylsilyl, t-butyldimethyisily, t-
30 butyldiphenylsilyl); tri alkyl/arylsilyloxymethyl (e.g. t-butyldimethylsilyloxymethyl,
t-butyldiphenylsilyloxymethyl); 4-alkoxyphenyl (e.g. 4-methoxyphenyl); 2,4-di(alkoxy)phenyl
(e.g. 2,4-dimethoxyphenyl); 4-alkoxybenzy! (e.g. 4-methoxybenzyl); 2,4-di(alkoxy)benzyl



During the preparation process, it nmay be advantageous to use a protecting
group for a functional group within the nolecule. Protecting groups may be
renoved by any convenient nmethod as described in the literature or known to
t he skil [veQ2e388038¢ as apprDpriate for the 20 renoval ofCTAB2MSGIEIsi ng
group in question, such nmethods beinggghosen so as to effect renoval of the
protecting group W th m ni num di sturbance of groups el sewhere in the
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protecting groups include straight or branched chain (1 12C) al kyl groups
(e.qg. ﬁ,ﬁﬂma@tmmg grops. \fiupride iper The rbeyynbendrang alsprybgratibgrouyserg.
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al koxycar bonyl oxy | ower al kyl groups . 1- et hoxycar bonyl oxyet'hyl ,
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exanple acid-, nmetal- or enzymically-catalysed hydrolysis. Exanples of
hydrox@tmtséétal’[q‘ﬂg groups include | ower al kenyl groups (e.g. allyl); |ower

anoyl o]l ace wer, al o rbon e.g.
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p- ni trobenzyl @x)yoparbmwvye;re tariied oweat radrh ydnizarativs that 1sgndinmngee18325°c
trinmethyl silyl | dunet hyl silyl, t-butyl di phenyl silyl aryl | ower
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(i) yields are given for iltustration only and are not necessarily the maximum
20 attainable;

(iv) the structures of the end-products of the Formula (T) were confirmed by nuclear
(generally proton) magnetic resonance (NMR) with a field sirength (for proton) of 300 or 400
MHz , and mass spectral techniques; proton magnetic resonance chemical shift values were
measured on the delta scale and peak multiplicities are shown as follows: s, singlet; d,

25 doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin, quintet;

(v) intermediates were not generally fully characterised and purity was assessed by
thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red
(IR) or NMR analysis; and

(vi) Biotage carlridges refer to pre-packed silica cartridges (from 40g up to 400g),

30 eluted using a biotage pump and fraction collector system; Biotage UK Ltd, Hertford, Herts,
UK.



15 triaryl |lower alkyl groups (e.g. triphenylnethyl). Exanples of am no
protecting groups include fornyl, arallcyl groups (e.g. benzyl and
substituted benzyl, e.g. p-nethoxybenzyl, nitrobenzyl and

2, 4- di netwoxydsasemgh, and triphenyhnethyl); di-p-ani syhpevkydoandosss
furyl met hyl groups; |ower alkoxycarbgggj (e.g. t-butoxycarbonyl); |ower
al | cenyl oxycarbonyl (e.g. allyloxycarbonyl); aryl |ower 20 al koxycarbonyl
groupsség.g" benzyl oxycar bonyl, p-nethoxybenzyl oxycarbonyl ,

o-nitr carbonyl, p-nitrobenzyl oxycarbonyl; triallcylsilyl (e.g.
trimethyygilyl and t-butyldin@&ﬂmhﬁﬁ&ﬂ&%; allcylidene (e.g. nethylidene);
benzyl i dene and substituted benzylidene §roups. Methods appropriate for
renovaDEADhydr oxy and ami no pdiethetizodigargoonigs; i ncl ude, for 25 exanpl e,
aci d-, base, netal- or enzymcally-catal ysed hydrolysis, or photolytically
for gr&UpP such as o-ni troben@%oﬁmﬁﬁ@%ﬁ%fb?x}é@tewm fluoride ions for

silyl s. Exanpl es of prot AN r . am de groups include
ar al l%o%lﬁngtﬁ’hyl (e.g. benzyl ox%mg?&gﬁﬁg@ﬁ%%lﬁ’ut ed benzyl oxynet hyl);
al koxymagpl (e. g. met hoxymet hiimeand sulbhb18S;hy| si | yl et hoxymet hyl ) tri
al kyl /arylsilyl (e.g. trimethylsilyl, t-butyldimethylsily,1 30

butyl diB¥ényl silyl); tri all cyflitztlyflaictapdidxymet hyl (e. g.

t-butyldi nethylsilyloxynethyl, . t-b | di phenyl si |yl oxynmet hyl);
4-al | c3Phenyl (e.g. 4-net hox%%@f#m REs o (al koxy) phenyl ~(e. g.

2, 4-di it hexyphenyl ) ; 4-al | coxybe! (e ¢ = Bt )

2, 4- di (at‘@kgxy) benzyl WD 2005/ o}ég%@@%@?@%’g@@o%Eﬁ‘%ﬁa{-baég@% 9.

2, 4-18i (et hoxy) benzyl); and al kydregiytidce. g. allyl, but-I-enyl and

T odiAGUont ot he ani deor oUb-ByeLiekizeinHgok bt bt drcirgnenB i h

intro onto the am de group” LT e

appropriate aral koxynet hyl chl gy ved by catal ytic hydrogenati on.

g A k;)xymat hél b tri a![ kyl /?Lyl g#%agﬁiﬁpﬁigl lcyl/silyl oxKlmat hél grgups may
e intrdyced by reacting the g g i IePRaepRbRY:e chloride an

removing with acid; or in the cggge of thé1 silyl cgﬂ;l?g?ni ng groups, fluoride

i ons. &l koxyphenyl and al kBydtesppppylgrethypesllaiase; conveni ently introduced

by arylatiqon or alkylation with a ropriate, halide and renoved by

OXi ?ilét im th ceric anmoni um ﬂﬂ?lﬁ&ﬁ@fmﬁggﬁaﬁlg/ 1398 SPeClO§tOPEr oups may be
introdg,gm by 10 reacting the ] | Bt B j | dehyde and
renmoved wth acid. The foll ow %?Igﬁél\%%heéé%?%@oé %%FFﬁgsct%Pg;tl on purposes and
are notRTntended to limt the regomenpetatidel s application. Each exenplified

conpound represents a particular and _independent aspect of the invention.
In the ¥&F| owi ng non-1imiting EStahplelrayn| ess

=t

20 All compound names were derived using ACD NAME computer package.

Example 1: 3-(4-{|(2-Methoxvethyl)amino]carbonyliphenoxy)-5-(2-(15)-methoxy-(1-

methylethyl}oxy)-/V-1,3-thiazol-2-ylbenzamide

\O/Y © I N/L’N\>

\ONnY@

To a suspension of 4-({3-{[(15)-2-methoxy-(1-methylethyl)oxy}-5-[(1,3-thiazol-2-ylamino)

25

carbonyl] phenyl}oxy)benzoic acid (107 mg), HATU (122 mg) and 2-methoxyethylamine (38
mg) in DMF (2 ml), was added DIPEA (0.11 mL) and the mixture stiired at ambient
temperature for 1 hour, Water (30 mL) was added and the mixture extracted with ethyl



otherwi se stated: 15 (i) evaporations were carried out by rotary evaporation
in vacuo and work-up procedures were carried out after renoval of residual
solids such as drying agents by filtration; (ii) operations were carried
out at roon1tengerature that is in the range 18-25C and under an atnosphere
of an i neYP2YRIBG{_h as argon or nitrogen; (iii) yiel dsPEFEBIIGOMOFSY
illustration only and are not necessargly the maxi rum 20 attainable; (iv)
the structures of the end-products of the Fornula (1) were confirned by

nucl ea r engt h
(for protaRfegis gy oy pbiRIELhCoNERanADe G N, Bt RSOl

nmagnet had eepondnrie aq’eﬁdmwhmh hwaistchma’aaﬂ@@am%n sitkastitieethpinctiae aiehtaat scal e
and peak multiplicities are shown as follows: s, singlet; d, 25 doublet; t,
tripletegivath qé%mﬁéwqmpm%M( 6himgad; ¢, quartet, quin, quintet; (V)

by, ¢ 1 e CEREY 18? E%ﬁ?b(%é%"&% SRt P bl BsdRa: Ogr aphy

(HPL@ 1H) nﬂgdSI | I7Q$ , 9i7), M3 @tfrysl@%l QH?' 8(46()5 ﬁi{%)t;ﬁ&%%%w e)clilges refer

to pre-packe ca cartridges 30 eluted using a

bi ot age punp and fraction collector system B| ot age UK Ltd Hertford, Herts,
UK. WD_2005/ 080359 PCT/ GB2005/ 000545 _ - 69- Abbrevi atjons

di chl oﬁ%ﬁék%@mmﬂmldémwaﬁwecﬂwws apde wap Ao prepared -

diisop azoticarb 5—DBHREA-N NDrisopropytett e DVBO-
di et YEyéﬂ hoxi de; %%%ﬁ %ethyldcetg de;| DWVF di et nnam de; EDAC
1- ( 3- di mey Ryl am nopr opyl ) - 3- t@cagoqum)m da NMR HdbRsh): th(@@H)=3WU
O (7-azabenzotfi azot 3-tetranet h%ur4o3n|(% he aE ?sphat e;
HPLC High pressure |iqi ronatography; 3:4-3.0(d, 2H), 445 (d

P o l}D,GBS(ng3ED,7J(d,2£D,725(d,2ED,

@K/“Y@/ 7.55 (d, 2101) 7.95 (d, 2E), 8.95 (t, 1H)

(o]

ib j:\> 468 (M+H)" | '"H NMR 3 (de-DMSO): 1.25 (d, 3H), 2.2-2.3
\o/\I/OQ/ﬁ\H =N {m, 2H), 3.3 (s, 3H), 3.5 (m, 2H), 4.0 {m, 2H),
I 4.3 (m, 2H), 4.8 (m, 1H), 6.9 (s, [H), 7.1 (d,
2H), 7.25 (m, 1H), 7.35 (s, 1H), 7.55 (4, 2H)
7.65 (d, 2H), 12,6 (s, 1H)

Q
1c L’\> 511 (M) | "H NMR 8 (dg-DMSO): 1.25 (d, 3H), 2.2 (s,
\O/YD ﬁ Y

3H), 2.3 (m, 4H), 3.3 (5, 3H), 3.4-3.6 (m, 6H),
4.8 (m, 1H), 6.9 (3, 1H), 7.1 (d, 2H), 7.25 (m,
1H), 7.35 (s, 1H), 7.55 (d, 2H) 7.65 (d, 2H),

© 12.6 (s, 1H)

The required acid for Example 1 was prepared as described below:
10
4-({3-{[(18)-2-Methoxy-(1-methylethyl)oxy}-5-[(1,3-thiazol-2-ylamino)carbonyl]

phenvl} oxvy)benzoic acid
A
~. O/YOQ/W\ HL}
Q

o

Q
A solution of ethyl 4-{{3-{[(15)-2-methoxy-(1-methylethyDoxy}-5-[(1,3-thiazol-2-
15 ylamino)carbonyl] phenyl}oxy)benzoate (334 mg) in THF (10 mL) was added to a solution of



HPMC Hydr oxypr opyl net hyl cel | ul ose; 15 LOMS | qu'i'd chr orrat'ogr aphy /' nass
spectroscopy; NMR nucl ear magnetic resonance spectroscopy; RT room
tenperature; THE tetrahydrofuran. 20 Al conpound nanmes were derived using

ACD NAMEywGpimsh@ssopackage. Exanple 1: 3-(4- PCT/GB2005/000545
| (2- Met hoxvet hyl):atm nol car bonyl | phen ﬁ_y) 5 (2- (15) et hoxy - (1e 0o

nmet hVi ethyl)oxy) N-1, 3-t hi azol - 2-yl bénzani de FN ~0 " N ~I" ~1|i --~Db
25 To |on of

4- ({31@ §§ KSRy ATRLCRSE PE) dR Wter G55 The mixjurenwaswirced a) prpienb)
2ot SRR ISR RE TR bl . TRl BT itied ) ane

the mmhqm@ h?Mobllﬂ@ﬂc atid b} edlt), aﬁ@tﬁ@@élﬂip&éﬁ%ﬁé filteRAWTE, WABL&T witBQrat¥k) Was
added and the mxture extracted with et hyl 2005/ 080359 PCT/ GB2005/ 000545

- 70 askdredin(@cyo ivd the desizedoonipioned(268geg)i ¢ extracts were washed with
on S 11 SR eSO oo ZRE SBIRE 88 R, e 0D, i1 s 1t R fipbBha (€3 oy
Ng& §g1() 29&@@@0 713§(s( ‘i‘{-l&f’f%.?_&@ 23) CRos @f%}gh)%z“rf(ggn?j“ m%H%ZQ (@1%1)‘(4 d,8 (Zm) |

8 45 (s, 1H) in/z 486 (I\/H—|)+ In a S|mlar manner to that described above,

Exarrpl es Ia | c Were al so prepared - Exa | e Structure rn/ z NIVR | a 508 (M+H)"
'H NMVEthyl 3 Y-2-met 1- let 1 Ayl Q

(d,2H., 4.7-4.8 (1 . 0 1M 6.85 (m 3H. 7.1 (d 21, 7.25 (d. 2H), <k |
7.55%%‘3—%%%, 2H), 8.95 (t, 1H) Ib 468(M+H)t "H NVR 6 (d6- DVBO) :
1.25(d,3H) 2.2-2.3 (m 2H), 33(5@@3 (n2H), 4.0 (m 2H, 4 3

(m 2H, 4.8 (m 1H), 69(S\om)r

e

10 g
A solution of 3-hydroxy-5-{[(18)-2-methoxy-(1-methylethyl)oxy}-N-1,3-thiazol-2-
ylbenzamide (1.0g), 4-ethoxycarbonylphenylboronic acid (1.18 g), copper (II) acetate (1.19g),
triethylamine (2.25 ml) and freshly activated 4A molecular sigves (4 g) in DCM (50 mL) was

stirred at ambient temperature and under ambient atmosphere for 2 days. The reaction
15 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 (75 mL) and 1M
hydrochloric acid (30 mL). The ethyl acetate layer was separated, washed sequentially with
aqueous sodium hydrogen carbonate solution and brine, dried (MgS0y), and evaporated to a
residue which was chromatographed on silica with 30% ethyl acetate in isohexane as eluant to
20 give the desired compound (700 mg).
"H NMR 8 (CDCly): 1.3 (4, 3H), 1.4 (t, 3H), 3.4 (s, 3H), 3.5-3.6 (m, 2H), 4.35 (q, 2H), 4.5-4.6
(m, 1H), 6.85 (s, 1H), 6.95 (d, tH), 7.0 (d, 2H), 7.15 (s, 1H), 7.2 (d, 1H), 7.35 (d, 1H), 8.05 (d,
2H); m/z 457 (M+H)"

25 3-Hydroxy-5-{[(1.5)-2-methoxy-{1-methvlethyDoxy}-N-1,3-thiazol-2-vlbenzamide

\O,YOQiH o




[NO 2H), 7.25 (m 1H), 7.35 (s, 1H), 7.55 (d, 2H o 7.65 (d, 2H), 12.6 (s,

1H) 1C 511 (MrH)' "H NVR S (d6-DMBO): 1.25 (d, 3H), 2.2 (s, 'o | N3H, 2.3

(m 4H), 3.3 (s, 3H), 3.4-3.6 (m 6H), o0 4,8 (m 1H), 6.9 (s, 1H), 7.1 (d,

2H), 7. 3R 4dbodfso N1 1H), 7.35 (s, 1H), 7.55 (d, 2H) chﬁé]sﬁa‘ﬁ%m@%%s 12. 6
e e

(s, M The required acid for Exanple_ 1 was prepared as SCTl elow. 10
4) {3-{f (15)-2- Met hoxy_(I| - met hyl et hy‘f?%xy 5-[(1 3-thiazol-2-ylam no earbonyl |
phenyl } oxy) benzoic acid 7 0 -9~1 NN HO O A solution of ethyl

4- ({ 3A{splutiSp-oZ 3nE( 1-2yméthoxe hylettytephylioxy}-55{ (A thetrylpheagithetBylldxy } - V-
yl am po) carbonyl ] phenyl } oxy) benzoat e &334 ng) in THE (10 nL) was added to a
sol ut herfhisrolipyensmede €59 ehey) taisnissled HoBU g 1n trifloreackiic it (Ahrmak) Was

) . e . | g
rompor it 4 epbfond Bl RE ¢ k) g OBl ool it ot B aflestid) aver v
aci di fricegle rédidifal é%ﬂﬁﬁibﬁﬁ&‘b&%& @egynlgmgt&t_efis fir) and@BGuddi€ s&Bhh thyBrog6n Pi t at e

5
filtered off, washed with water ried in"vacuo to give the desired
conpoturbo(@6S tmidn (260 hHL)NNRe Bqhabts DiYBONas deprafed, e8kcied3viBtbethygl, ac8ide, (23. 5 (i n,

T 578 akbile combbisapgoria prisel welhark o ppine kied (s O0eRg - i ol (1
i B o S g

3- hy diseMyxabe b Eh@t-t3 pORIthOdssired combiMdauiByd)) oxy}- N- 1, 3-t hi azol - 2-
"H NMR 8 (CDCly): 1.3 (d, 3H), 3.4 (5, 3H), 3.5-3.6 (in, 2H), 4.5-4.6 (m, 1H), 6.65 (s, 1H),
10 6.95 (d, 1H), 7.05 (s, 11), 7.1 (5, TH), 7.25 (d, 1H); m/z 309 (M+H)"

3-{[(18)-2-Methoxy-(1-methvlethvDoxy}-5- {[(2-methvlphenyl)methyl]oxy}-N-1,3-thiazol-2-

ylbenzamide
N
~ O/W/O\Qiﬁi:}
e

15 To a solution of 3-[(18)-2-methoxy-(1-methylethyl)oxy}-5-{[(2-methylphenyl)methyl]oxy}
benzoic acid (9.55 g) in DCM (140 mL) was added oxalyl chloride (2.83 mL), followed by
DMF (1 drop), and the mixture stirred at ambient temperature for 16 hours. The DCM and

excess oxalyl chloride were removed in vacuo, the residual oit dissolved in DCM (25 mL) and
added to a solution of 2-aminothiazole (2.84g) and triethylamine (7.88 ml) in DCM (75 mL)
20 at 0-5°C, and the mixture stirted at ambient temperature for 4 hours. The DCM and excess
triethylamine were removed i vacuo, the residual oil partitioned between ethyl acetate (100
mL) and 1M hydrochloric acid (100 mL). The ethyl acetate layer was separated, washed
sequentially with 1M hydrochloric acid, aqueous sodium hydrogen carbonate solution, and
brine, dried (MgSQ,), and evaporated to a residue which was chromatographed on alumina
25 with ethyl acetate as eluant to give the desired compound (11.0 g).
"H NMR § (CDCL): 1.3 (d, 3H), 2.35 (s,3H), 3.4 (s, 3H), 3.5-3.6 (m, 2H), 4.55-4.6 (m, 1H),
5.0 (s,2H), 6.8 (s, 1H), 6.95 (d, 1H), 7.15 (s, 1H), 7.25 (m, 5H), 7.4 (d, 1HL); m/z 413 M+H)"



yl benzam de (1.Qg), 4-ethoxycarbonyl phenyl boronic acid (1.18 g), copper (I1I)
acetate (1.199), triethylamne (2.25 nL) and freshly activated 4A nol ecul ar
sieves (4 g) in DCM (50 nL) was stirred at anbient tenperature and under
anbi ent WO2¥)584389 f or 2 days. The reaction 15 mi xture waFGBRéG@pEesdst hr ough
di at omaceous earth, washed with DCM (Z3x 10 nL), the DCM renoved in vacuo
and the residual oil partitioned between ethyl acetate (75 mL) and I M

hydr ochl.g _ . epar at ed, washed
sequenta S iaats PR R e B SRR Syipenzoic agld b ne,
dried (NgSO4) and evapor at ed to a resi due whi ch was chr onat ogr aphed on
silica with 30% ethyl acetate il as eluant to 20 give the desired
conmpound (700 ng). 1H NVR S (CDC13): ~¥'3%d, 3H), 1.4 (t, 3H), 3.4 (s, 3H),
3.5-3.6 (m 2H), 4.35 (q, 2H), 4.5-4. (m 111), 6.85 (s, 1H), 6.95 (d,
111), 7.0 (d, 211), 7.15 (s, 1H), .2 (d, 1H, 7.35 (d, 1H, 8.05 (d, 2H;
mz 457 (MtH) + 25

3- Hydr oxy-5-{[ (1S) - 2- net hoxy- ( 1- net hyl et hyl ) oxy}-N-1, 3-t hi azol - 2-yl benzam de
-YO H O\ #2606 1088 LSRR 0GR Ryl cthyTlé et
3-{[(19) - 2- net hoxy-ﬁﬁﬁ%g%l et hyl yoxy} - 5 {[{é ’é@{%@%ﬁ“éﬁ@‘?{mﬂ%m N

1, 3- t hioxyBienzoate i @HEE 200 giL) andmethiapain(S8 ahle) Washddtd ta Ensdhl[tlflﬁ‘ll afor oaceti c

o oS aas WS B IS ST _ %ﬁﬁéﬂtg%%%%‘f‘é%ﬂ i %ﬁbl@p& | oned
bet vee ’Bexﬁ?éz}%%ré‘ﬁftl@%ﬁu&%ﬁme %@%ﬁ%&l SRR ;Na@&gg‘fﬂe? é}t €
sol ution

e aqueous Tayer was separa ext ract & et hyl

acet at evascidxfistbiorpE)], wﬁh@yﬁﬂmehloﬁabcldadldmxgaﬁe@“&mmlgﬁth@etmmedomﬂ)h brine,
dried (MySH), and evaporated to a residue which was chromat ographed on

si’'li ca et SESENC erlEacks werp (yasheslotidlx birvee, sicd (MaRO.) andjewapotated tdesi r ed

13): 1.3 (d, 3H), 3.4 311), 3.5-3.6
Comou%gv(tﬁggfﬁgedfﬂinpogn%?%% 30 s (sz, 1H),(§.05 ()s, 1H) 7.1“(2,
1H) 1107 725360 (vl 1) ; ™z 309 (M+H)+ 3-f 1(1S)-2- Met hoxy- (1-meth |ey thyl

oxv}-5-{[(2-ret hyl phenyl ) net hyl J]oxv -N-1, 3-thiazol -2- yl benzam de\, e _O NN
YI H 15 To a solution of

3- 182- 1- net hy] et hyl ) oxy] - 5- - e | phenyl
beLgm Ryl o- .‘J Aethoxyrdrmety g.:' OX Viade § 1 dmethiylp _.., ‘! ..* .r -;- n),
foIIowed by

YOS

A stirred suspension of methyl 3-hydroxy-5-{[(2-methylphenyl)methyl]oxy}benzoate (15.3 g)
15 and polymer-supported triphenyl phosphine (39.2 g} in dry DCM. (900 mL) was cooled in an
ice-bath and diisopropyl azodicarboxylate (11.88 mL) was added drop wise. The reaction
mixture was stirred at 0-5°C for 30 minutes and (R)-1-methoxy-propan-2-ol was added
dropwise. The reaction mixture was stirred at ambient temperature for 16 hours, filtered
through diatomaceous earth and the DCM evaporated to a residue which was
20 chromatographed on silica with 10% ethyl acctate in isohexane as eluant to give the desired
compound (10.7 g).
'H NMR & (CDCls): 1.3 (4, 3H), 2.4 (s,3H), 3.4 (s, 3H), 3.5-3.6 (m, 2H), 3.9 (s, 3H), 4.55-4.6
(m, 1H), 5.0 (s,2H), 6.8 (s, 1H), 7.25 (m, 5H), 7.4 (d, 1H)

25



DMF (1 drop), and the m xture stirred at anbient tenperature for 16 hours.
The DCM and excess oxalyl chloride were renoved in vacuo, the residual oil
di ssolved in DCM (25 nL) and added to a solution of 2-am nothiazole (2.84Q)
and tri et WQ205B3§97. 88 nlL) in DCM (75 nmL) 20 at 0-5C, ar@l/6GREOHMNSLT e
stirred at anbient tenperature for 4 hoygs. The DCM and excess

triethylam ne were renoved in vacuo, the residual oil partitioned between

et hyl aggLy ﬁﬁ gg gt@gﬁﬂlgﬂ&kﬁh}éx@ﬁ ﬁ&ﬂl ﬁ&’l §b§ﬁ'€ (100 nL). The ethyl acetate
| ayer mar&pa'ré hydr ochl ori ¢ acid, aqueous
sodi um hydr ogen car bonate sol uti on, andf brine, dried (MyS™), and
evaporated to a residue which wasy ographed on alumna 25 with ethyl
acetate as eluant to give the desir conpound (11.0 g). 'H NVWVR 6 (CDC13):
1.3 (d, 3H), 2.35 (s,314), 3.4 (s, 3H), 3.5-3.6 (m 2H), 4.55-4.6 (m IH),
5.0 (s,2H), 6.8 (s, 1H), 6.95 (d, IEE 7.15 (s, 111), 7.25 (in, 5H, 7.4 (d,

1H); mz 413 (M+H) + WD 2005/ 08035 / GB2005/ 000545 - 73
3-[(1S)-2- Met hoxy_(1-nethylethyl)o 5-{[ (2- met hyl phenyl ) et hyl | oxy} benzoi c
acid I, 4 A solution of nethyl

3- [ { ( 1S)TPa srittimxyEhetipt h§+de1nydy¢19}<bxga]oa& (6 £20.A@ o)) it (FOOve gt 0°C was

b THE d et hanol , (50 ni) dded t
ool Ht T 0rPdarT SR AR o (7 FONGRY AR PR DGPInE DS EEHON $BOOHENe The
T XE U R SR BRI BN ATRSLALYE 959 ud GOl ARy Ll L Erpnd

nmet hanol Tenoved i ayer was ‘aci

hydr ochl @ixinge ks @001@8% g Atk @ﬂuﬁbﬁ bt ﬁhﬁﬂiyl&%@ﬁl%&n{d% 0(56 afl, 0@7 moﬂﬁ?

conbi ned organic extracts were washed with brine, drie , and
evapor atlesfE (60 n@L)meast dleed esér3d@dnomigso (Tihd r¢e@tiGibwag) waﬂﬂecbmlamlﬁém te(mpekatumbt hyl

3- 1S) - - th thyl et h 2- | ph |1
benz oat GnOADSSARAIEA 18 yeptnSigFoLERal pipgioned betueen iy acete (508 mt) and™

ol yrer - Linre? S HOMBISPA A TBICh kil 9 fubon pudih oty Bl

cool ef) i dried (Mg patd eeapdraed HaPesifiit wahoisati@xib@tshedbh B&amyiingasitiadded

drop wise. The reaction mxture was stirred at 0-5C for 30 m nutes and

(R) - 1- mea gosigninidhAR0%-c8iyl neiaty dnsahergne pygise thetiseiredecomponnd MLAQ gk e was

car - andl NE BEPSI AT et g3 oolth 8 ih 2 it Cog ok Bl b dphea on

silica %8.}‘ gget hyl acetate in isohexane as eluant to give the desired
conpound % "HNWR S (CDC13): 1.3 (d, 3H), 2.4 (s,3H), 3.4 (s, 3H),
3.5-3.6 (m 2H) 3 9 (s, 311), 4.55-4.6

15
Example 2: 3-(3-{{(2-MethoxyethyD)aminojcarbonyl}phenoxy)-5-[(15)-2-methoxy-(1-
methylethyDoxy]-V-1,3-thiazol-2-ylbenzamide

@m

To a suspension of 3-({3-{[(15)-2-methoxy-(1-methylethyl)oxy}-5-[(1,3-thiazol-2-
20 ylamino)carbonyl] phenyl}oxy)benzoic acid (107 mg), HATU (122 mg) and 2-
methoxyethylamine (38 mg) in DMF (2 mL) was added DIPEA (0.11 mL) and the mixture

/0\/\N

stirred at ambient temperature for 1 hour. Water (30 mL) was added and the mixture

exiracted with ethyl acetate (3 x 15 mL), The combined organic exiracts were washed with

brine, dried (MgSOy), and evaporated to a residue which was chromatographed on silica, with
25 ethyl acetate as eluant, to give the desired compound (85 mg).



(m 1H), 5.0 (s,2H), 6.8 (s, 1H), 7.25 (m 5H), 7.4 (d, 1H 25 WO

2005/ 080359 PCT/ GB2005/ 000545 -74 Methyl 3_h dy

roxy-5-{((2-net hvl phenyl ) nmet hyl ] oQxv} benzoate H To a sol uti on of nethyl

3, 5-di hydMsx3yyensodstt e (50 g, 0.30 nol) in DVF (500 ni) arCOGBYES/O0EHIed
sodi um hydride (10.8 g, 0.27 nol) portirgowi se, nmaintaining the reaction
tenperature 5 bel ow 10C. The reaction was allowed to warmto 15C, and was

2 et byl BONGHD G SISO 56 (i b33 5.5y 5205 SR 435 BBt ed D over a0
Vacto. TR e A T N T et e e e age Ig%oﬂw%rate "
wat er (28®(MEH) t he et hyl acet ate | ayer separ at ed washed sequentially with

wat er and brine, 10 dried (MJSO4) and evaporated to a residue which was
chromat ographed on silica eluting with a gradient of 0-100% ethyl acetate
in iseh an.-o ive deshred c ound (21.9 g). "HNWR 6 (CDC13) 2.39
(s, 30y 1§ Uy @?&ﬂg“ﬁﬁgééwaiﬁ@%‘é"p@iﬁd 1H, 6.69 (t, 11-1), 7.15-
7.42 (m E@ipntp Exanplgrectuse (3-1 mr | NMR

f (2- Methoxyet hyl|) ami_nol carbonyl } phenoxy) - 541(1S) - 2- net hoxy- (1-
met hyl et hyR2poxy]F N-1, 3- thi a olj-:g | 6 AEEDT d S NMR a0 IYAS0): N251(d, 3H),0'3-(s,3M), D H
To a suspension pof " 5 (i, 2H), 445 (d.2H), 4.7:4.8 (g, 1H), 6.8 (s
3-({3-1[ (1S) - 2- net hoxy- ( tetret hyl et|hyl ) oxy} {8 (1 F AR GT0 47548 Gy 11 68 s,
yl ani np) car bonyl] phe oxy) benzdi ¢ acid (18F 685 ¢5) 2ZHHRTE) 1L 225 tigdahd 2-
nmet hoxyet hyl am ne (38 in DVF (12 nL) was e 4Qab ¢ apd the
m xture stirred at ient tenperlature for @%ﬁr@’@eﬁq 3(%1) %g( \;\ﬁg)s added
and the mxture | X racted with ethyl acetate (3 x 15 nL). The conbi ned
organi ¢ extracts| were washed with | brine, dried (MgSO4), and evaporated o a
resi due.which was chromatographed ion.silica, wth 25 ethyl acetate as
eluant, to give the desired conpound (85 ng). WO 2005/ 080359

P 2
Cr/ 8 %g/rgcﬁl?r% 501d for ]?‘,xample 2 was prepared as described below:

3-({3-{[(1.5)-2-Methoxy-(1-methylsthyDoxy}-5-[(1,3-thiazol-2-ylamino)carbonyl]

10 phenyl }oxy)benzoié acid
2
O’YDQ/H\EII/L:}

He.
[N * ]

A solution of ethyl 3-({3-{[(15)-2-methoxy-(1-methylethyl)oxy}-5-[(1,3-thiazol-2-ylamino)
carbonyllphenyl}oxy)benzoate (319 mg) in THF (10 mL}) was added to a solution of lithium
hydroxide monohydrate (78 mg) in water (5 mL). The mixture was stirred at ambient

15 temperature for 16 hours and the THF removed in vacuo. The aqueous layer was acidified
with 1M hydrochloric acid (1.75 mlL), the solid precipitate filtered off, washed with water and
dried in vacuo to give the desired compound (283 mg).
"H NMR 8 (d-DMSO): 1.2 (d, 3H), 3.25 (5, 3H), 3.5 (m, 2H), 4.7-4.8 (m, 1H), 6.85 (t, 1H),
7.25 (m, 2H), 7.35 (dd, 1H), 7.55 (m, 4H), 7.75 (d, 1H); m/z 429 (M+H)"

20



IHNWR S (d6-DVMSO): 1.2 (d, 3H), 3.25 (s, 3H), 3.3 (s, 3H, 3.4-3.5 (m 6H),
4.7-4.8 (m 1H), 6.8 (s, 1H),7.2-7.25 (m 311), 7.55 (m 4H), 7.7 (d, 1H)
8.55 (t, 1H) 12.6 (s, 1H); na/lz 486 (MtH)+ 5 In a sim | ar nmanner, Exanple
2a was al so ared: Exanple Structure nr/z NVR 2a 508 (MtH)+ "H NMR S

( d6- DVBO) WQ 208 6&‘@?9 3H), 3.3 (s, 3H), H3.5 (n-4 2H), 4PUBGBYIIMO4H, 7-4.8
(ni, 1H), 6.8 (s, O IH), 6.85 (s, 2H-767.2 (s, 1H), 7.25 (d, 2H), 7.5 (m
3H), 7.6 (s, 1H),7.75 (d, 2H), 9.0 (t, 1H LYH The required acid for

Exanpl eg g i Briaralo.
{f(1S)- W%% ! %mazu-vl am no) carbonyl1 10
phenyl } phaieoazdonyl@shetyl bk y)DnzOate HN HOO A solution of et hyl
3-({3-{[(1S)-2- et hoxy- (1- et hyl et hyl ) oxy 1, 3-thiazol -2. -yl am no)

(
car bonyl ] phenyl } oxy) benzoat e (31/\2) in H?Jm@/ao m.) was added to a sol ution

of lithium hydroxide nonohydrate ter (5 nmL). The m xture was
stirred at anbient 15 tenperature ftor hours and the THE renoved in vacuo.
The aqueous | ayer was acidified wth 1M hydrochloric acid (1.75 nL), the
solid precipitate filtered off, wagh&d with water and dried in vacuo to

gi ve the desired conpound (283 ng) ~411 NV\R S (d6-DVsO: 1.2 (d, 3H), 3.25
(s, 3H, 3.5 (m 2H), 4.7-4.8 (m~ 1K, 6.85 (t, 1H), 7.25 (m 2H), 7.35
(dd, 1H), 7.55 (in, 4H), 7.75 (d, iH) rn/z 429 (M+H)+ 20 WO 2005/ 080359
PCT/ GB2Q0&/1H3DKSs - 11¥dr8ﬁy Bt 1yl $)3=1hftBot - (111%)eﬂﬁddm§1jux M-1,30Bfabyil 2t hyl

oxy}-5-[(1 3-thiazo am no) car bon phenyl” oxy benzoate o 0~1 NN HO
\O 0 5 ylbenzamide (1.0 g), 3- ethoxycarbonylphenylgoromc ac1d (1.18 g), copper (II) acetate (1.19
g), triethylamine (2.25 mL) and freshly activated 4A molecular sieves (4g) in DCM (50 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 10 mL), the DCM
removed in vacuo, and the residual oil partitioned between ethyl acetate (75 mL) and 1M
10 hydrochloric acid (30 mL). The ethyl acetate layer was separated, washed sequentially with
aqueous sodium hydrogen carbonate solution and brine, dried (MgSOQy), and evaporated to a
residue which was chromatographed on silica (eluting with 30% ethyl acetate in isohexane) to
give the desired ester (680 mg). ‘
"HNMR 8 (CDCly): 1.3 (d, 3H), 1.4 (¢, 3H), 3.4 (s, 3H), 3.5-3.6 (i, 2H), 4.35 (q, 2H), 4.5-4.6
15 (m, 1H), 6.8 (, 1H), 6.95 (d, 1H), 7.1 (4, 1}, 7.2 (m, 2H), 7.3 (d, 1H), 7.4 {t, 1H), 7.7 (4,
1H), 7.85 (d, 1H), 11.6 (s, 1H); m/z 457 (M+H)"

The synthesis of 3-hydroxy-5- {[(18)-2-methoxy-(1-methylethyl)oxy}-N-1,3-thiazol-2-
ylbenzamide is described above in Example 1.

20

Example 3: 3-[(15)-2-Methoxy-(1-methylethyDoxy]-5-{4-[(4-methylpiperazin-1-

ylycarbonvl|pbenoxy}-N-(1-methyl-1H-pyrazol-3-yl}benzamide

Qo

s}
25 To asuspension of 4-{(3-{[(18)-2-methoxy-(1-methylethyl)oxy}-5-{[(1-methyl-1H-pyrazol-3-
yl)amino]carbonyl} phenyl)oxy]benzoic acid (212 mg), HATU (400 mg) and N-




A sol ution of

3- hydroxy-5-{[ (1S) - 2- met hoxy- ( 1- net hyl et hyl ) oxy}-N-1, 3-thiazol -2 5

yl benzarnide (1.0 g), 3-ethoxycarbonyl phenyl boronic acid (1.18 g), copper
(11) acet#wOe20030808%9 g), triethylamne (2.25 nlL) and fredUycBuwoi/amsesd 4A

nmol ecul ar sieves (4g) in DCM (50 L) S stirred at anbient tenperature and

under anbi ent atnosphere for 2 days. The reaction mixture was filtered

vacuo. TRtpHeE aSt e b RO et b B O BHY S5 2k SRR Py and 1w
10 Y rahGE bk S0l for THEOSA N @CGDAD | AWRRCYBS: BERALALEO, vashed

sequentially vmt us sodi um hydrogen' carbonate sol ution and bri ne,

dried (MpScasd, wﬁhﬂdthgl/mmtacmm mij. Thesbaibmediorginioadract wenatvagied pithd on
silica (eluti, ng vvlth 30% et hyl acetate in |sohexane) to ghve t he desired

ester ({95 # QPQR&Bd cegetaigd toga residye “@F‘I)h wag crqrpatogipphedprgpilicy  3H) |
?H)S 357 egl(ﬂ(l@ W%Qd gredujnt( étOO 5@1}.’1&6 ngﬂ rhgth éa{e'}b @1\@&6 g‘fﬁraﬁ xibgplé%id (q%a? , (d,

7.85 (dygiH), 11.6 (s, 1H); n12 457 (M+H)+ The syntheS|s of
3- hydroxy 5-{[ (1S)- 2- met hoxy- ( 1- et hyl et hyl ) oxy}-N-1, 3-t hi azol - 2-

yl benzaH MR S ((E3Ch):He3? @hdke 2.35 Qﬁxéﬁi}gl?eﬁm{mﬂ(ﬂ)&éh@ éHi}, 3.54 (m, 2H), 3.6-
3-[(1sS Met h 1-net hyleth I I 4- et h - -

TACar Do PRBS RIS REOLL ROy 1T 15 2aD: S04 B 7ot o 140 387 6N H \ N\
\' OON ;T

4-[(3-{{1(1&%4%(-%2@’0@% %Sh?ﬂ 'I%ézt oxy} 5-{[(1- et hyl -1 H pyrazol - 3-

yl ) ampi no) car bonyl } phenyl ) oxy] ben20| c acid (212 np), HATU (400 ng) and N WO
2005/ 080359 PCT/ GB2005/ 000545 - 77 net hyl pi perazine (105 ng) in DV (10

m),  wak asoiddr Dideeesr 1oChaslepdribed abiotd Exanmlwhé% twprer mﬁpaawbr ent
ter’rper t-gre f"r 2A4—hout-S—VWater lon ||_; et acded—ana—tt xtore—extract ed
with ef hiramels of o (3 §r1‘3‘t‘f‘ﬁ_°) The ﬁbzrzned organi c extﬁms wer e washed
with brime, —drred (VgSOA)— and_evapgysaled)T Ouaik § () Wit e 38884 (s, 3H
chromatogrg%hed on siliga 5 Bl {nag vwit1 a) gr adi ent * of 8) gd‘ ma a(nso )’l n
ethyl hcetate to| gi \Pé\rh €Skt éd cprpound ([1B4-3.61 (m, 2H), 362377(n1,8H) 3.81 (s,
3H), 4.60 (m, 1H), 6.78 (m, 2H), 7.02 (s, 111),

/ﬁ Q
L”m/@/ 7.07 (m, 2H), 7.22 (m, 1H) 7.28 (m, 1H), 7.42

) (d, 2H), §.31 (brs, 1H)
3b =\ 464 (M+H)" | "H NMR 8 (CDCl): 1.30 (d, 31), 2.38 (m,
"‘*o/\r" N 2H), 3.39 (s, 3H), 3.48-3.60 (m, 2H), 3.78 (s,

3H), 4.20-4.40 (1, 451), 4.58 (m, 1H), 6.78 (m,

Q
[\N\r©/ 2H), 7.00 {d, 2H), 7.08 (s, 1H), 7.22 (s, 1H),

& 7.28 (s, 1H), 7.63 (d, 2H), 8.72 (s, 1H)

3¢ o 479 (M+H)" | "HNMR 3 (CDCly): 1.33 (d, 3H), 1.94 (m,
\o/\(" -t 4H), 3.40 (s, 3H), 3.52 (m, 48), 3.65 (m, 2H),
I 3.80 (s, 3H), 4.58 (m, 1H), 6.78 (m, 2H), 7.03

L j(©, (d, 2H), 7.09 (m, 1H), 7.22 (m, 1H), 7.27 (m,
5 : 1H), 7.54 (d, 2H), 8.38 (brs, 1H)

3d 505 (M+ID)" | '"H NMR & (CDCly): 1.32 (d, 3H), 1.52 (m,

= 4H), 1.88 (m, 4H), 3.40 (s, 3H), 3.45-3.60 (m,
[N r—

™o °©’ﬁ\g 'l 2H), 3.80 (s, 2H), 4.25 (m, 1H), 4.59 (m, 1H),
4.70 (m, 1H), 6.79 (m, 2H), 7.02 (d, 2H), 7.10

&WQ/ a (m, 1H), 7.22 (m, 1H), 7.27 (m, 1H), 7.58 (d,

8 2H), 8.38 (s, LH)

The required acid for Example 3 was prepared as described below:



ng). IHNWR S (CDCI3): 1.32 (d, 3H), 2.35 (s, 3H), 2.43 (m 4H), 3.41 (s,
3H), 3.54 (m 2H), 3.6- 3.8 (m 414), 3.82 (s, 3H), 4.59 (in, 1H), 6.78 (m
2H), 7.05 (t, 3H), 7.22 (m 1H), 7.27 (in, 111), 7.42 (d, 2H), 8.30 (br s,
1H); na/ zZWO0BeF 0P+ 10 In a simlar manner to that des@adrieBRosdiawels

Exarrpl es 3a-3d were al so prepared: - Exqtgml e Structure rx/z NVR 3a 495 (M+H)t
"HNWR S (CDC13): 1.31 (d, 3H) 3.4 (s, H) oYl %NN 3.46-3.61 (m
21-1), %ﬁ : 8 3.8 ll ) ) 378 (m 2H), 7.02 (s,
1H), OF—tm j 22— i =td, 2H), 831(hr S,
1H) 3b%Mﬂfcﬁdﬂﬁnﬁ!gb%@oﬁ%)@xﬁ‘l%@ac1(3r 30 (d 3H) 2, 38 (m ~of "o 2H),
3.39 (s : 4.20-4.40 (m 4H), 4.58 (m

1H), 6.78 (m CIN | 0 2H), 700(d 2H)g 45 IH) 7.22 (s, 1H), o 7.28

(s, 1H), 7.63 (d, 2H), 8.72 (s, C&FH + 'H NMR S (CDC13): 1.33 (d,
3H), 1.94 (m 4H), 3.40 (s, 3H) ma4H), 3.65 (m 2H), 3.80 (s, 3H),

4.58 (m 111), 6.78 (m 2H), 7.03 (d, 2H), 7.09 (m IM 7.22 (m 1H),
7.27 (m o 1H), 7.54 (d, 2H), &\@ﬂljjt;rs 1H) 3d 505 (MrH) + 'H NVR S
H)

(CDC13) : 1.32(d 3H), 152(m 188(m 4H), 3.40 (s, 3H) 3. 45-3. 60
(m ~o Yo | I—?é I-P 111) 459§l 4.70 (m
. o I N ) o-mmlemynmb 3 ol ooy L pyTAzR R 3¢ i

pr e 57 oot eatboRyt Bhera Do Tobdsosbt Ao Sa A Baa it B s T higgon o

[ (13- (ifighr BBk iR mYoriohydtd (2! 52t d)h warer k Hdd foky rehditizchid DAy sB7QH 8-

ambient temperature for 48 hours and the THF removed in vacuo. The aqueous layer was

acidified with 1M hydrochloric acid (60 mL), and the solid precipitate filiered off, washed

with water and dried in vacuo to give the desired acid (5 g).

10 '"H NMR 3 (de-DMSO): 1.22 (d, 3H), 3.26 (s, 3H), 3.45 (m, 2H), 3.75 (s, 3H), 4.71 (m, 1H),
6.51 (m, 1I), 6.84 (m, 1H), 7.08 (d, 2H), 7.24 (m, 1H), 7.44 (s, 1H), 7.57 (m, 1H), 7.95 (d,
2H), 10.84 (br s, 1H), 12.80 (br s, 1H); m/z 426 (M+H)"

15 vDamino]carbonyl}phenyloxylbenzoate
aace

Ep"

A solution of 3-hydroxy-5-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1 A-pyrazol-3-

yhbenzamide (10.0 g), 4-ethoxycarbonylphenylboronic acid (9.4 g), copper (II) acetate (9 g),
triethylamine (23 mL) and freshly activated 4A molecular sieves (36 g) in DCM (500 mL) was

20 stirred at ambient temperature and under ambient atimosphere for 2 days. The reaction
mixture was filtered through celite, washed with DCM (2 x 50 mL), the DCM removed in
vacuo and the residual oil partitioned between ethyl acetate (500 mL) and 1M hydrochloric
acid (200 mL). The ethy! acetate layer was separated, washed sequentially with aqueous
sodium hydrogen carbonate solution and brine, dried (MgSQ.), and evaporated to a residue

25 which was chromatographed on silica eluting with a gradient of 50-100% ethyl acetate in
jsohexane to give the desired compound (5.47 g).



yl) am no] car bon ) phenyl ) oxyl benzoic acid N O~/ON H \ Ol O A solution
of et hyl

4-1(3-[(1S)-2-met hoxy- (1- et hyl et hyl ) oxy])-5-{[ (1-net hyl -1 H pyrazol -3- 5

yl ) am no] way hosydoehenyl ) oxy] benzoate (5.45 g) in THE ( 2Q8raBlooswmsadded to
a solution of [|ithium hydroxide rmnohé?rate (2.52 g) in water (100 nL). The
m xture was stirred at anbi ent tenperature for 48 hours and the THE renpved
in vaculo The agueous er was acidified with 1M hydrochloric acid (60

n), andl NNYRSJCRL ok éc3| ,3aDel #1 (% 8HaB. 37 €5, 3171&33%(111%}%3@&(@5 1Hhd- Bried in

t S (65 d, 3
256 (< B0 3 G2 S 0, 5708 3}, 70 A e B bty s by Y
(m 1*021—%)78%(@95 ﬂgym/%@ﬁél(/mﬂﬂ'b 7.44 (s, 1H), 7.57 (m 1H), 7. 95 (d

4 (br' s, 1H); >n/z 426 (MtH)+ Et hyl
4 [(3 [ (1S)-2-met hoxy- (1-nmet hvl et hvl)oxyl)-5- 11(1 -nethyl -1 H pyrazol -3- 15
yl )am no]._ carbon 1}heny )ox Ibe zate 0 _O~\ N O O, A solutiagn of

3- hy .-‘v" LA - i) ity & 3 SEYYEHRH 15N a: -1 .:-” "3 Vi .:‘.-h.ﬂl' :".é - 3_
yl ) benzam de (10.0 g), 4-et hoxycar bonyl p or onic acid (9.4 g), copper
(I'l') acetate (9 9), trlethylalﬁ dereshly activated 4A

nol ecul ar sieves (36 g) in DCI\/I 0 stirred at anbi ent

tenperature and under anbient at m)sphe for 2 days. The reaction mxture
was filtered through celite, washed with DCM (2 x 50 nlL), the DCM renoved in

vacuo ) and 1M
hydr oc h?(gr %Qﬁtlggl ggt{gjd%%nﬁe%ﬁg ﬁﬁ@ﬂeﬁ@%x\@ﬂr}vﬁg%e&hﬁg?@é Zac‘rlg%(;i %igtwas hed
sequent [@dnylmmbl)mbmlmdlm)w dHIYE0 BBy mrh’:lé@aﬁéﬂ(ﬂ@ o) wagddded ne,

dried ( and evaporated to a residue 25 which was chromat ographed on
silica ﬁtna diggmy op @arg%@ﬁérwg)cﬂs asbuOpATeF ﬁymIA@e@meéhanﬁl (h@bh%i@éne to

give hhg;s Se' el pl%c(:)e iy va(cuum an%)s’tlrrV\QunggrSa{noa osp%efecc-)ril hcﬁroog%r‘? /c?r s,
The mixture was filtered through diatomaceous earth, and the diatomaceous earth washed
with methanol (2 x 100 ml.), followed by evaporation in vacuo. The residues were dissolved
in ethyl acetate (10 ml.), treated with isohexane (40 mL), the solid filtered off and washed
with isohexane (50 mL) to afford the desired compound (5.17 g) which was used without

15 further purification.
"H NMR & (ds-DMSO): 1.22 (d, 3H), 3.28 (s, 3H, obscured by water), 3.38-3.53 (m, 2H), 3.76
(s, 3H), 4.65 (m, 1H), 6.44 (m, 1H), 6.54 (m, 1H), 6.93 (s, 1H), 7.04 (s, 1H), 7.57 (m, 1H),
9,63 (br s, 1H), 10.60 (s, 1H); m/z 306 (M+H)", 304 (M-HY

- HO 3-[(18)-2-Methoxy-(1-methvlethyDoxy]-N-(1-methvl-1H-pyrazol-3-yl)-5-

,\rD/in‘
s

A solution of 3-[(15)-2-methoxy-(1-methylethyl)oxy]-5- {[phenylmethyl]oxy} benzoic acid
(8.73 ) in DCM (150 mL) was cooled to 0°C. Oxalyl chloride (4.81 mL) and DMF (0.15

[{phenylmethyvDoxvlbenzamide

25 ml) were slowly added with stirring. The mixture was allowed to warm to ambient
temperature and stirred for 16 hours, following which the organics were removed in vacuo,

and the residues azeotroped with toluene (75 mL). The crude material was dissolved in DCM



- 79 IHNWR S (CDC13): 1.3 (in, 3H), 1.41 (t, 3H), 3.39 (s, 3H), 3.49 (in,
1H), 3.58(m 111), 3.78 (s, 3H), 4.38 (q, 2H), 4.58 (in, 1H), 6.79 (m
211), 7.01-7.1 (in, 3H), 7.26 (m 2H), 8.01 (in, 2H), 8.61 (br s, 1H); rn/z
454 (MtH)+ 5 3- Hydr oxy-5-[(1S)-2- net hoxy- (1- et hvl et ) oxyl

N- (1- net WO2W80p882 0l - 3-yl ) benzam de - ~Olp | \.. H NNPOHGB20&/®6i46t i on of
3-[(15) - 2- net hoxy- (I - net hyl et hyl ) oxy]_-gy- (1- net hyl -1 H pyrazol - 3-yl ) - 5-

[ (phenyl et hyI)oxy] benzam de (7 07 g) in THE (50 nm.) and nethanol (50 nlL)

d
et hanbtS b 7t 0% B8 4 G260 Sikebi e R e O G P2 nder an
at mos phey smA yOs RESHY ﬁ@:rw@s fimyy SFhe ﬂﬁ%@%& ‘dflﬁe&‘@tsmﬁhleﬁt%lﬁlgeﬂaﬂf@fég h

di at onaceous earth, and the di at omaceous earth washed t hanol (2 x
100 niL}§ hbmﬂsjbnfmdt]bworgmamme evuporatataizuacud med ﬁmsemlah&sd1mh®ddn sthgl ved in

et hyl acetate , treated with |isphexane (40, nL t he solldflltered
off andcsiais mp mw &Eepﬁﬁé@@awge(vwhmwbdwaﬁmﬁoas bw&roelél@ne agl &lﬂ@aahhd (5.17

i B (RGN B Bt SO, DRl Do N i d el | 1
4 65 ( Mhis \ildré)ohnﬁné‘ctﬂ%r(a Heddiia)zoogBﬁﬁa%enﬂ‘laﬂﬁs s@%%nﬁﬁng gM+1tﬁ’§O (®900%11) ,
7.57 (in, 6 br s ; inlz 304 (MH)

-0 3-[ ¢ths) a@mmm;ﬂié@ rmnm?\*@omm mw]:ucNtO( affdréttmeﬂrbd pgmpmmd’(ﬁr(}?lg) 5-

P o B G OR AT T a Dy 5 8.6 L. sttt bR el SO B 12 cHD: 30g
(0 15 G TR Bop ETRE NG BP0 b e PR B S L s o

war ot @, muemrmts&mpes&(m a1BNw0.93 (9, ne; Hox 396(MeHy's, fol | owi ng which the

organi cs were renoved in vacuo, and the residues azeotroped with toluene
(75 m). The crude nmaterial was dissolved in DCM WD 2005/ 080359

PCT/ GB%QR?&)(—)QR/?E%?OXV:( 1—81§1)ethvlethvl)oxv]—5- {[phenvlmethyl]oxvibenzoic acid

Meof\'/D@iOH
o

A solution of methyl 3-[(15)-2-methoxy-(1-methylethyl)oxy]-5- {{phenylmethyl]oxy}

15 benzoate (77.4 mmol) in a muixture of THF (232 mL) and methanol (232 mL) was treated with
a solution of 2M sodium hydroxide (232 mmol), and the reaction mixture stirred for 4 hours at
ambient temperature. The resulting solution was diluted with water (250 mL) and most of the
organic solvent removed in vacuo. The resulting suspension was washed with diethyl ether (3
x 200 mL} and the organic washings discarded. The resulting aqueous solution was acidified

20 to pH4 with 2M hydrochloric acid solution and extracted with ethyl acetate (2 x 200 mL).
The extracts were combined, washed with brine, dried (Mg80,), and evaporated to give the
desired compound (99% yield).

"H NMR & (ds-DMSO): 1.20 (d, 3H), 3.46 (m, 2H), 4.64 (m, 1H), 5.15 (s, 2H), 6.83 (app t,
1H), 7.06 (s, 1H), 7.13 (s, 1H), 7.30-7.49 (m, 5H), 12.67 (br s, 1H)

25
Methyl 3-[(15)-2-methoxy-( 1 -methylethvDoxyl-5-{[phenylmethylloxy}benzoate

it
<




(75 nL) and slowWy added to a stirred suspension of

1-met hyl -1 H pyrazol -3-amne (3.35 g) and DIPEA (14.4 nL) in DCM (75 nl).
The m xture was stirred at anbient tenperature for 18 hours, before the

or gani cs WerWOEBEEAGr at ed i n vacuo and the residue di ssolnadBIOBEd0YIS
acetate (150 mL). The organics were waghed with 1M aqueous hydrochloric acid
(100 m.) 5 and brine (50 ni L) and dried (MyS04), before evaporati on in
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, 1 24 , -7.47 (b S 1 10. 73
(ﬁ 1) I_qup@dgrg ( (scmbp.éa A solutlon of DIAD 1% n“TnoI) l\;ri)as added dr(o{)nmse ll_)i)y syringe ove§ >
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(77.4 nunol) m xture of THE (232 nlL) and nethanol (232 nlL) was treated

Wi th apomoundwhwhfwamsg@mlﬁhnuh@z expwiEiqeBs® ol ), and the reaction mixture

ZHLIES‘WQE&QW@%O@%% O PO E82 B 80 203 b Bk Sidouddh

vacuo. eritd A h diethyl et her (3 x 200 m)
and the %? énl 705 q_gfﬁgl aﬁégﬁ%o\{\'ﬁ%?gléwﬁl ng aqueous sol ution was

aci d1d i Bek 'ZONMR ﬂ}détrmtdlso?Mdﬁaidé(DQQhaﬂﬁ ténstitint witl A§rh gD abeht@¥bisert ed with
ethyl acetate 182 x 200 ni) The extracts were conbi ned, washed with brine,
dried (Metkathy byﬁazémab&@w@omam ve the desired conpound (99%yield). 'H
NVR S (d6-DMSO): 1.20 (d, 3H), 3.46 (m 2H), 4.64 (m IH, 5 15 (s, 2H),
6.83 (app t, 111), 7.06 (s, 1H), 7.13 (s, 1H), 7.30-7.49 (m 5H), 12.67 (br

s, 1H M’éthxﬁ_%-ﬂ}f(ﬂm?-ﬁj—@h@ﬂrﬁetgg}]gg%}ﬁﬁﬁﬂﬁa@t hyl ethyl)oxvl -5- { f

phenyl met hy oxy enzoate r 5/ 080359 PCT/ GB2005/ 000545 - 81
To a solution of nethyl 3- hydroxy-@a{ hnyl met hyl ] oxy} benzoate (77..4 m nol)
in THE was added pol yrer - supported ijrrjphényl phosphine (51.7g of 3 mml/g

| oadi ng, 155 mml) and (R)-(-)-1-nmethoxy-2-propanol (102 mmol). The stirred
solution was bl anketed with argon ang® cooled in an ice bath. A solution of
DI AD (116 imol) was added dropw se syringe over

15 To a stirred solution of methyl 3,5-dihydroxybenzoate (5.95 mol) in DMF (6 L) was added
potassium carbonate (9 mol), and the suspension stirred at ambient temperature under argon.
To this was added benzyl bromide (8.42 mol) slowly over 1 hour, with a slight exotherm, and
the reaction mixture stirred overnight at ambient temperature, The reaction was quenched
cautiously with ammonium chloride solution (5 L) followed by water (35 L). The aqueous

20 suspension was extracted with DCM (1 x 3 L and 2 x 5 L). The combined extracts were
washed with water (10 L) and dried overnight (MgSQ.). The solution was evaporated in
vacuo, and the crude product chromatographed in 3 batches (flash column, 3 x 2 kg silica,
eluting with a gradient consisting of hexane containing 10% DCM, to neat DCM, to DCM
containing 50% ethyl acetate) to eliminate starting material. The crude eluant was further

25 chromatographed in 175 g batches (Amicon HPLC, 5 kg normal-phase silica, eluting with
isohexane containing 20% v/v of ethyl acetate) to give the desired compound (21% yield).
'H NMR 8 (ds-DMSO): 3.8 (s, 3H), 5.1 (s, 2H), 6.65 (m, 1H), 7.0 (m, 1H), 7.05 (m, 1H), 7.3-
7.5 (m, 5H), 9.85 (brs, 1H)



5 10 mnutes. The solution was stirred for 20 m nutes and filtered, washing
the residue with THE (500 nmL.). The filtrate and washi ngs were conbi ned, and
evaporated to give the desired conpound which was used w thout farther
purification. 1HNVR S (d6-DVMSO): 3.26 (s, 3H), 3.44 (m 2H), 3.82 (s, 3H),
4.63 (m WPROOEBERY (s 2H), 6.85 (s, 1H), 7.05 (s, |H) PCTIGBROEH00IH)
7.30-7.47 (in, 5H) 10 The 1H NWR spectggum al so contai ned si gnal s consi st ent
with a small anmount of bi s(l met hyl et hyI)hydra2| ne-1, 2-di car boxyl at e.

] II Tastlrred

pot asswr@s@aﬁm@a&@ aﬁagrdiﬁﬁb’ﬂe antﬂﬁ@l(lt BQm%,U ﬁ@mmz @imr Hasl a@dedatﬁ@s@ﬂionyl
tenperature under argon. To this was added benzyl broni de (8.42 nol) slowy

over 1chiotide (0af2 el siniREM @xokh enmtheamdultmg auixsestirond fioi X8 boessthie r ed

overni ght at anbl { ratur r eact.i enched cautiously with
armoni SHKGH S Q0T FShe ot isBPRBGa ChaNQand 45 Gpsiie SeitHous. 20
suspen

oty oty hostth GXEAFLER it CRarER b Ednim SRl Red A ERRIGET 1

sol uti purifiegioavaporated in vacuo, and the crude product chromatographed in
3 batches (flash colum, 3 x 2 kg S|I|ca el utlng wth a gradient

COES: st Pr@oéiﬂmﬁ@félﬁeﬂ@‘%ﬁﬂ%ﬁfﬁﬁlﬂ@l@mlm o maqg@wtrrg@(ﬂo@m Vé@ﬁti%d?l ngh50%
P o R e R e g D S

el uti n %hﬁnol &ﬂf‘%ﬁtﬁdﬁﬁm?@é}b&wé (198 2896 /’Mlélhu@@ﬂéyﬂras%ﬁfeﬁtt@)NW@ diave the
deS|re npound 1% vyield). 1H NVR S (d6- DVSO): 8 (s, 3H, 5.1 (s, 2H),

6. 650( r?$mi|ﬂh£)r¢at(7r Mlc@wam—ifqr 1000BIn{1gs, bﬂ))re %1@ ﬁﬁel’éd@nql tieHpsul@nB&zibes s, 1H)
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am ne ch %’[}%@%ﬁs@h lQﬂthat ﬁh Teﬂﬁn lialamy 100%‘51‘?1% Q:%ta(@in

nmol ) eres g m xture tlrredfor ours.

m Xt ur ésohesariel sl e@dpoviated zﬂ%a@ueeﬁ&r&lﬂﬁrmmcbmmpcamﬂd (4 nL) and the

organi cs separated. 5 Evaporation in vacuo gave the crude fl uorosul phonam de
whi ch was used without further purification. To a solution of the crude

fl uofo Sﬁ’xa%]ﬁgsa E&"\-g& w(ere syn 1szd us?né’1 R é)e'ﬁ'eltlc He%al(a%o%és(zn\g%a a%j&ed

Example Structure ms’z NMR
4a J:'\N 523,525 'H NMR & (dg-DMSO): 1.24 (d, 3H), 2.65 (s,
o Qi (M+H) 6H), 3.27 (s, 31, obscured by water), 3.42-
3.54 (m, 2H), 3.76 (s, 3H), 4.72-4.81 (m, 1H),
\N,SO 6.55 (m, 1H), 6.93 (m, 1H), 7.20 (d, 1H), 7.26
| (s, 1H), 7.48 (s, 1H), 7.58 (m, 1), 7.70 (dd,
1H), 7.91 {m, 1H), 10.84 (s, 1H)
4b /E\N__ 537,539 "H NMR & (dg-DMSQ): 0.95 (d, 60), 1.23 (d,
O/\r ©i (M-+H)" 3H), 3.27 (s, 3H, obscured by water), 3.27 {m,
535, 537 1H, obscured by water), 3.42-3.53 (m, 2H),
,s (M-HY 3.76 (s, 3H), 4.75 (m, 1), 6.54 (m, 1H), 6.89
(m, 1H), 7.21 (s, 2H), 7.46 (s, 1H), 7.57 (m,
1H), 7.67 (d, 1H), 7.76 (dd, 1H), 7.95 (4, 1H),
10.84 (s, 1H)




3- hydroxy-5- [(] S)-2-nethoxy-(1-nethylethyl)oxy]-N(I-nethyl-

1J1 - pyrazol - 3-yl ) benzam de (0.36 mml) and potassi um carbonate (1.8 nmol).
The m xture was heated to 170Cin a 10 Smth Creator Mcrowave' for 100

m nut es, WE2H98BEONg filtered and the resultant organi eET/ERapMEs6Ed |in
vacuo. The residues were then chronatggraphed on a Redisep (12g, Si02)
cartridge using an Isco Opti x chromat ography system eluting with 30 to 100%
ethyl acetate in isohexane, and evaporated in vacuo to afford the desired
conpound. 15 Exanpl es 4a-4d vvere synt hesi sed using the generl C pr eparat i on

descri[béd@bovE - EXanple ST r_cgg SY¥s2Z Nvuﬁﬁm:g D

1.24 ((d, 3H), 2. 65\6 . 3,R7 (s, H o scure vvater
3.42 0 3.54 (m S\g E (Mzt 2- 4. B&H)(WE’MH)JDNSE),&ES@ 85 (n

%H)ﬂ) 5633 (TH) f@[ 1i—|) 10 7552,6553(5, aﬂ-l%)med%y%e %,4%11392,{1&737%% (m lH),
(d6-DVBO) : 0. 95 71,23 (d, (Mo ’ H%é %i%\é”%é‘*)zélft%“ 1%%73%@§cur od by

wat er)|, 3.27 (n 0 535 537 1H, obscured DyHWaL BT.24 (n324)27.86 @3 11m7.52H) 4s

| i O 3. 76 (s, 3H), 4.75 1H, b 1H) ,
7 21 I(s( zti)l), 46 E: 1;)') 7.57 m 1;)') 3&%3}1%%3 %“{g)ﬁm@#% ?’d’dﬁdpfﬂ) 4)7. 95
(d, 1K), 10.84 (s, 1H WD 2005/080359 PCT| GBROUH/(©0U545 - 83 4c ZN_ 553,

555'I— S (06-DVBO T 1.23 a . 596 90 gv R D9 (m
o). 3. 1445, 1) < [ A 557,%,5518? 558 ﬂ%”cfr(gdﬁg% m—gd B’Hﬁ‘? liésj (M
2H) , g 76 (s, +o-~.Hsd a )+ 3H)MED)75 (ﬁH)ﬂ#S(t@HMS‘emlAﬂH)SZWS;% (1n,

1H), L17-7.24\(m 2 .46 (m [AH), 7.57} ofsPred ateﬁ 343 iﬁg‘“’ 21,293,757 82 (m
1H), 71.96 (m |1H),¢ 4 (s, 1H)| 4d$ 0 ~N_ 578, 580 {6 DVEQ)
1.24 (d, 3H) 2. ]K_))\N(S$1 cl (s, 3H),476 (m, 1H),654 (m, 1H), 6.93 (m,
g’ AL 1H), 7.21 (d, 1H), 7.28 (s, 1H), 7.49 (s, 1H),
7.58 (m, 1H), 7.69 (dd, 161}, 7.90 (m, 1E),
10.84 (s, 1H)

*The requisite sulphonamide for this example was prepared using a 1:1 ratio of amine :

sulphonyl chloride, and isolated by treatment with 1M aqueous sodium hydroxide

5 The synthesis of 3-hydroxy-5-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1 H-pyrazol-

3-yl)benzamide is described in Example 3 above.

Example 5: General Procedure for Preparation of Sulphonamides

A solution of the requisite chlorosulphonamide from Example 4 above (0.12 mmol) in THF
(5 mL) and methanol (5 mL) was treated with 10% paliadivm on carbon (6 mg) and
triethylamine (0.1 mL). The flask was put under vacuum, and stirred under an atmosphere of
hydrogen gas. The resulting mixture was stizred at ambient temperature until starting material
15 was consumed, before being filtered through diatomaceous earth and washed with methanol.
Evaporation of the organics in vacuo, and azeotroping with diethyl ether (3 x 5 mL), followed

by drying in vacuo, afforded the desired compound.

Examples 5a-5d were synthesised using the generic procedure described above:-



\~( HN (MH)' 3H), 2.35 (t, 4H), 2.94 (m 4H), 3.28 (s, 3H, | O obscured
by water), 3.42-3.53 (m 2H), 3.75 ("N ci (s, 3H), 4.76 (m 1H), 6.54 (m
1H, 6.93 (m 1H), 7.21 (d, 1H), 7.28 (s, 1H), 7.49 (s, 1H, 7.58 (m 1H),
7.69 (dd,WORpIS/B0OZ9 (m 1H), 10.84 (s, 1H) 5The requi sirca/cBrgd@osusi de f or
this exanple was prepared using a 1:1lggatio of amne : sul phonyl chloride,
and isol ated by treatnent vm'th 1M aqueous sodi um hydr oxi de 5 The synthesis

of 3-Hh -T(IS ¢ Xy-(1= Fetthyt)yoxy=Cigethyt=t+Hpyragol -
3-vyl )bg%%ﬁn?{%e i S descrﬁ%{' in Exahp 127 apove. Exanpl N\gﬂ General Progcedure
for Prlepagatign of Sulp 1 des &9N sol Jthqu(d msd;eggg @ljﬂ; 2.60 (s,

chl or dsul phongnt P ol e 4 g\é) éﬁﬁj in 3) and
met harjol (5 rrL) was “fedted with 109 aI I ?’rwo(ﬁ %Iai’*ﬁiiﬁed(b@wﬁtﬁ‘)) d
triethylamne [(0.1 8P, The flask was put UBdegn, m);Blums A Bty e under  an

at mosphere of | hi en gas. The resulting ent
t enperlat ur e untlfﬁ starting material 15 was gn]%in Waﬁ%‘?cti i(‘ﬁ&l{)ng f@b er ed
t hr ough di at omaceous earth and washed with hﬁlﬁé&(@ﬂﬂ);ﬁﬁd@dﬂﬁt’ﬁﬁrﬁd éH).t he
organi|cs in vacuo and azeotropi ng|wi th di ethy ghper (3 x 5nl), followed
by drying-in vacua, afforded fhp desired rnrmmm Exanpl es 5a-5d were

synt hesi 88 udi ng_ the gene | r_oc péftdr e des G NHBE (&OVE0): V@@GGBJUSQSS‘
PCT/ GB2005/ 000545 0 St r JQJH,H‘E i glﬁj\lb/% angu_g s é}ﬁ;%lzgg 3
’ 11,

W

(d6-DNBO) : 1.43 (d, 311 A 60 (s, N
obscurled by wdter), 0 3.54 (m 2F1), 30"}55”*(‘1553’“3135) 43375 (A =131713) 6. 54
SO ICrf (m1H), efgfs 7, 21 (0, 2H), 7 (29m(%75 mlhh), 6.5 @B1seo2k) , | 7. 58

(m 1H), 7.75 Hy, 10 84 (s, 111) 5b 54 6 Lffﬁfe (d,
3H), 2.13 (s, ~o N (MrH) ' 3H), 2.86 (s, 4H) ﬁh%%@% 74 1%%(3(@{)’ 3)

o 7.58 (m, 1H), 7.75 (d, 2H), 10.84 (s, 1H)
5¢ f~- 503 '"H NMR & (ds-DMSO): 0.96 (d, 6H), 1,23 (d,

~0 0 NN +
/\r @iH (M-+H) 3H), 3.20 (m, 1H), 3.28 (s, 3H, obscured by
water), 3.42-3.53 (m, 2H), 3.76 (s, 3H), 4.55

(m, 1H), 6.55 (m, TH), 7.88 (m, 1H), 7.18 (d,

__L

N
Y © 2H), 7.25 (s, 1H), 7.46 (s, 1H), 7.50 (d, 1H),
7.59 (m, 1H), 7.81 (d, 2HD), 10.84 (s, 1H)
5d ] O |3 "H NMR 5 (d-DMSO): 1.24 (d, 3H), 2.91 (m,
~ S L

Y N (M+H)® | 2H), 3.10 (m, 2H), 3.16 (5, 3H), 3.28 (s, 3H

3 m‘.v )) ( * )! ( L ?

517 (M- obscured by water), 3.43-3.52 (m, 2H), 3.76
% HY (s, 3H), 4.76 (m, 1H), 6.53 (, m, 1H), 6.87 (m,

\O/\,H o]

1H), 7.19 (d, 2H), 7.25 (s, 1H), 7.45 (s, 1H),
7.57 (m, 1H), 7.64 (m, 1H), 7.80 (d, 2H),
10.84 (s, 1H)

Example 6: 3-(4-Cyanophenoxy)-5-[(15)-2-methoxy-(1-methylethyDoxy]-N-(1-methyl-

/\M@if\

N//

1H-pyrazol-3-vYbenzamide

5 To a stirred solution of 3-hydroxy-5-[(15)-2-methoxy-(1-methylethyDoxy[-N-(1-methyl-1H-
pyrazol-3-ylbenzamide (0.164 mmol) in DMF (1 mL) was added a 1M solution of sodium

hexamethyldisilazide in THF (0.164 mmol). The reaction was stirred at room temperature for



0 obscured by water), 3.43-3.54 (m 2H), 3.76 's (s, 3H), 4.75 (m 1H), 6.55
(m 1H), 6.92(s, r'N O,N11) 111), 7.22 (d, 211), 7.30 (s, 1H), 7.49 (s,
1H), 7.58 (m 1H) 7.75 (d, 2H), 10.84 (s, 1H) 5C 503 H NVR S (d6- DVMSO) :
0.96 (d, GHE 23 (d, o H\N (MH* 3H), 3.20 (m 114), 3.28 (s, 31-1,
obscur ed ¥ ‘\0“/0%0&@%0 3.42-3.53 (m 2H), 3.76 (s, 3H),PUl/GB005@§0541) 6.55
(m 1H), 7.88 (m 1H), 7.18 (d, Ho§RH), 7.25 (s, 1H), 7.46 (s, 111), 7.50
(d, 111), 7.59 (m 1H), 7.81 (d, 2H), 10.84 (s, 1H) 5d ~N_ 519 "H NW\R S

(d6- DVEQ)s; %u]Eesalef(gI‘,é 1adélﬁé 4 f%uo?ébél%mgl}géd&dg J%%’&)M*"I{)he rgé@tlgn%rajs%hfr@ﬂ 2H), 3.16

(s, 311), 0 517 wat er 43-3.52 (m 211),
3. 76 NSramikfht at(rex)m Iﬂelnﬂﬂ)ratufb Vrﬁ:n(hﬂated.lfd)éﬂoﬁ ahd sI(u;rednfoﬂzl—lFurtlﬁr 8TRo(msn The\ ~H 1H),
7.19 (d, 2H) 111), 7.45 (s, 1H,  7.57 (m 1 7.64 (m 111),

7.80 (@actgqlbwas Eyl @t? §00 pp.gocg( %e@aﬁge and treated w1thafurt er 0.2 equivalents of

3-(4- t | -

2 LB Sl i RN B OB B
3- hydr wgﬁpe@tﬁzé 1893 Bouret MR peattlonWEIOOLRAAY koo embrafn &Rk B ealettwith a
pyrazol - 3-yl ) benzam de (0.164 mmol) in DMF (1 rnL) was added a 1M sol ution
of sod ftuﬂt\er ﬂ@)@gﬁwamtsmf@qham @éamnthﬂdﬁﬂwdwma t)a 7 O‘T(Geandes@med@ﬁtms
stirre - 85 10

roomte r 2005/,080359 P 05/
i it CCTREFORE SYHAG 0F FUSFBOERZUNTERP A6, FRE AN PR PPRLBEFDn v
Sti rredemRUs Eﬂﬁg%%ta@é arldOR4TkL THE Saftlr ‘He{y@v wh Paﬁaﬁeﬁt sith ﬂeoe)@[%&eé@qtﬁéth%rlr Ed f or a
further 4 hour reaction was al'lowed to cool to roomtenperature, and
t r eat edcatdte hThe Eambihed ofadic dgyuersrabre mtashedf with brine, dried (MgS0O.), ﬁltered and
10 evaporated to a residue which was chromatographed on silica, using 0-1% methanol in DCM
as the eluent, to give the desired product (60% yield).
"HNMR 8 (CDCly): 1.35 (d, 3H), 3.40 (s, 3H), 3.55 (m, 2H), 3.78 (s, 3H), 4.60 (m, 1H), 6.80
(m, 2H), 7.10 (m, 3H), 7.30 (m, 2H), 7.62 (d, 2H), 8.55 (br s, I EL); m/z 407 (M+H)", 405 (M-
HY
15
The synthesis of 3-hydroxy-5-{{15)-2-methoxy-(1-methylethyl) oxy]-N-(1-methyl-1H-pyrazol-

3-yl)benzamide is described in Example 3 above.

20 Example 7: 3-{[4-(AminocarbonyD)phenvl]oxy}-5-[(18)-2-methoxy-(1-methylethyl)oxy]-
N-(1-methyl-1 H-pyrazol-3-yl)benzamide

o
Lo

NH,

A suspension of 3-(4-cyanophenoxy)-5-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-
1H-pyrazol-3-yl)benzamide (0.25 mmol), sodium azide (0.28 mamol) and zinc bromide (0.25
25 mimol) in water (2 mL) was heafed to reflux and stirred at this temperature overnight.
Isopropanol (2 mL) was added, and the reaction heated at reflux for a further 24 hours. The
reaction was cooled to room temperature, evaporated to half volume in vacuo, and the residue
partitioned between ethyl acetate and water. The water layer was separated and re-exiracted

with ethyl acetate. The combined organic layers were washed with brine, dried (MgSOy),



4-fl uorobenzonitrile and sodi um hexanet hyl di sil azi de, heated to 70C and
stirred at this 5 tenperature for 3 hours. The reaction was cooled to room
tenperature, and treated with a further 0.2 equival ents of sodium

hexanet hyW@i28¢¥049358e, warmed to 70C, and stirred at thi SCTIGBRIpEVEIIISE

overni ght. The solvent was renoved i nggacuo and the residual oil partitioned
bet ween ethyl acetate and water. The water | ayer was separated and

- ext ' p . ' PG | hed
i1 o el ibeillo s ASRLBNRIon I8 ARSI ABTH e MEEIIRLS AT oh vas
chr omathoglizaphdDOM 8§ dlu@f fo Yisidigudd-fenEll TaOhatfiaDed dRSolvaEinakmgnt , to

give the desired product (60% vyi el df. 1IH NMR' S (CDC13): 1.35 (d, 3H), 3.40
(s, 3Hpcetatesyd washeplywiceawiig2essodBuy hydroxide.( The vepanioslage wesnyashed with. 10 (m

ﬁi)H) 1 5719%(‘5)1&(%{1@@8@513&&% an%lg)vapofgatgé 'i“gig n?a%er%ajl%z)re{s «’Hés%lvdéglzn g)%l\lf?)an&’ 405 (M
3- hydr wfisd héidShn 2somtqNy” {&:g@ﬁ%{a Sl 2 %ﬁ@?n%%@{ﬂgb@ﬁ agol -

3-yl)benzam de T's described in Exa ove.
3- {f 4- (viel tischsibahybolipdteny| | oxy} - 5-f (1S) - 2- net hoxy- (1- net hyl et hyl ) oxyl -

N-(1-mgthyl -1 H pyrazol - 3- Igbenzam'deo C\V N YO O/ NH A suspension
of 3-(458@30% Gl LK {0%/ PHY,- 324081 Hél § -S0{mwdEDy 3 86 51 DX § 0 Ky ileséEW -
1H - ' : | i [ . 2 I d zi

or om dett g3 0 PR 7 Rap 2 B e GEL M gE0eh s B SARD aha st i rred at
this teqpapafMrig)y overni ght. Isopropanol (2 nL) was added, and the reaction

heated at reflux for a further 24 hours. The reaction was cooled to room
t enplér at ure, evaporated to half volune in vacuo, and the residue

partitiQned between _ethyl acetat ter. The waier | ayer separ at ed
and .r e- ext eRAn qrfn-%@-‘é'@wgﬂ%eawﬁé?@f& -@e@eﬁﬁi(ﬁé’aﬁtﬁwﬁﬁw exy]a&%fgn P
washed bR hsi 416y j (M 359 PCT/ GB2005/ 000545 - 86
fil teregqgﬁg evaglg?%%g@g%egb% re3|b8%\¥eal\g;\£¥glﬁﬁ\i\%gs chromat ographed on silica
with 0-10% nethanol in DCM as eluent to yield crude material. This materi al

was di ssol ved in ethyl

15 Example 8: 3-[4-(Ethylsulfonyl)phenoxy]-5-[(15)-2-methoxy-(1-methylethyDoxy]-N-1,3-
thiazol-2-ylbenzamide
Y
\O/YOQEE[/&;\P
o)

O
0¢S

Ne]

A solution of 3-hydroxy-5-[(15)-2-methoxy-(1-methylethylyoxy]-N-1,3-thiazol-2-ylbenzamide
(154 mg), 4-sthanesulphonylbenzeneboronic acid (203 mg), copper (1I) acetate (183 mg),

20 triethylamine (0.345 mL) and freshly activated 4A molecular sieves (1 g) in DCM (10 mL),
was stirred at ambient temperature and under ambient atmosphere for 3 days. The reaction
mixture was filtered through diatomaceous carth, washed with DCM (10 mL), the DCM
removed in vacuo and the residual oil dissolved in ethyl acetate (50 mL). The organic solution
was washed with 1M hydrochloric acid, saturated aqueous sodium hydrogen carbonate, brine,

25 then dried (MgSQO,) and evaporated in vacuo. The residue was chromatographed on alumina
with 5% methanol in ethyl acetate as eluant. Further chromatography on silica with 50% ethyl
acetate in isohexane as eluant gave the desired compound (54 mg).

YH NMR & (CDCl3): 1.2-1.35 (m, 6H), 3.15 (q, 2F), 3.4 (s, 3H), 3.5-3.6 (m, 2H), 4.5-4.6 (m,
1H), 6.8 (s, 1H), 6.95 (d, 1H), 7.2 (d, 2H), 7.25 (4, 2H), 7.4 (s, 1H), 7.85 (d, 2H). m/z 477
30 (MHH)



acetate and washed twice with 2M sodi um hydroxi de. The organic | ayer was
washed with brine, dried (MgSO4), filtered and evaporated. This materi al
was dissolved in DCM and 5 purified using an "|Isol ute-NH2' ion-exchange

col um el wo n@smeasky 10% net hanol : DCM to  yiel d the desi rgdragamygbosss H NVR 8
(CDC13): 1.30 (d, 3H), 3.40 (s, 311)0-583r50 (m 2H), 3.75 (s, 3H), 4.60 (m
1H, 6.80 (m 2H), 7.00 (d, 2H) (s, 1H, 7.25 (m 2H), 7.80 (d, 2H),
8.75 (br s, 1H); mz 423 (MH- 10 The preparation of

3- (4- cth‘bfﬁW@W@i@‘)WWiS *symzﬂsmrmx%ﬁlmnrmaslnwtzstfng}mgro&yrpsr@xmtshy|

34 Eﬁﬁéﬁ%&%ﬁ%ﬁ@ri ﬁﬁﬁf@’aﬁwﬁﬁ RS LB S ARG byl - 1., 3.

thiazo zam dgth Ou% 0 B solution of
3- hydr a_v 5- S) 2- et hova 1- m t hyl et hyl)oxy]-N-1, 3-thi azol - 2-yl benzam de
(154 np), %et anesul phon I zeyéb?or oni ‘PBI@MHS(@@B/IS@)Lzzq;@pEB;zz(SIQ) acet ate

(183 np), 20 trii et . 345% +an t,va ar
sieves|(1 g) in DCI/Iaﬂ(l rnL) V\Egéms{%)i rr %ﬁ}a%e%trféﬂz%%{nétzﬁérat t’e g%zﬁ under
ambi enf at nosphere fe¢ 8 days. The react @hlﬂ)ﬁﬁméHM§2(mlfﬂérﬁegﬂ(mhr oligh
di at ompceous earth, shed with DCM (10 hh,‘l); b4\&, %Mosr(grmyqdlj g 14@cuo |and

t he reildual oill disgolved in ethyl aceta 50 nL anlc sol utijon

was washed with 1M Rydrochloric acid, sa Zr?‘h‘gég) 3&%@0@ %%@F‘UHIH/%UB%Q
car bonExte brine, 25 then dried (MJSO4) amng evaporated in vacua. The rq*3| due

a-HE-Ba vt h 504 qnf hanal—i1n athyvl acatate ac al uant .

was chrerat-ographed—on—al
Furt het ch&bﬁat STgr h,s Ljvea Wt h 500 Wla(dﬁm%gl(%%]ébﬁéigne aLs

el uant | gave the d%si re oifpound | (B4EDg) 3H)L—BN\(B 84) CBGE)H), 178613185 (M

6H, 3115 (q, 2H), 3H), 3.5-3.6 6 : 8 (s,
1H). 6]95 (d. lH) @ ) 2H) . 'E. 25 (d, ?6(“‘ 59”46? 1 4%57(“%%3{ Ozg“h)
,nlz 4Y7 30 (M+ kﬁ\ 2005/ 080359 PCT/ GBZIQXDBAO(@,OMB 39 {m,8 %), THE (8.¢H).owi g
conpounds were jal so prepared in an anal o 3- hydr oxy- 5-
[ (15) - 2-nethoxyr (1-met hyl et hyl)o y];l\l—f_l 9§$@§ﬁr1€%\}§% -3- yl ) benzanili de:
Exanpl e Structure v/z NWR

The syntheses of 3-hydroxy-5-[{15)-2-methoxy-(1-methylethyl)oxy)-N-1,3-thiaz 01-2-

5 ylbenzamide and 3-hydroxy-5-[(18)-2-methoxy-(1-methylethyl)oxy]-N-(1-methy/1- 1 H-pyrazol-

3-yhbenzamide are described in Examples 1 and 3 respectively.

Example 9a: 3-[(15)-2-Methoxy-(1-methvlethyl)oxy]-V-(1-methyl-1 H-pyrazol-3-y1)-5-]3-
10 (methylsulfonyl)phenoxy]benzamide
Example 9b: 3-[(15)-2-Methoxy-(1-methylethyDoxy]-N-(1-methyl-1 H-pyrazol-3-y)-5-[3-

(methylsulfinvl)phenoxy]benzamide

\O/YO\QE\N/EN\INH \O/YOQ/ﬁ\ﬁ/:\;N_
0 o

Og,
)
/5§O g /S\O

To a solution of 3-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1 H-pyrazo 1-3-y1)-5-{[ 3-
15 (methylthio)phenyl]oxy}benzamide (prepared as described in Example 8a above, 270 mg) in
DCM (5 mL) was added m-chloroperbenzoic acid (1.3 equivalents) and the reaction stirred at
room temperature for 1 hour. A further 1.4 equivalents of m-chloroperbenzoic acid was
added, and the reaction stirred at room temperature for a further 30 minutes. The reaction was

added to saturated aqueous sodium metabisulphite and stirred for 20 minutes. The organic



8a 428 'H NMR 8 (d6-DMBO): 1.22 (d, 3H), 2.45 (s, o-Yo HN (MH)+ 3H), 3.30
(s, 3H), 3.46 (n% 2H), 3.76 (s, 3H), 4.72 ~o (m 1H), 6.53 (m 1H), 6.72
(m 111), 6.80 (m 11-1), 6.94 (m 1H), 7.05 (d, 111), 7. 12 (s, IH), is
7.34 (t, WOPOSPSBE® (s, 1H), 7.57 (in, 111), 10.81 (bs, PAMGBIWSE0AS 456 " H
NVR S (d6-DVMBO): 1.11 (m 931), 3.26.48, ~y | UN (MH + 3H), 3.37 (nn,
1H), 3.45 (m 211), 3 -76 (s, 311), 4.72 (m 1H), 6.53 (m 1H), 6.74 (rn,

e

1 TR sl Kadfa (e tHil, aedfRal byt evarfortea 6 vl rout. Shel ™
3- hy dr evyle BnikipdsSyaPpurtiddasite(@20@RBYkEs tothexblindlwithd- 59 Békincd i DCM

yl benzam de an

3- hydr &xyicl-th¢ g@}'rﬂdshléhm&ﬂl? mket hyl et hyl ) oxy] - N- (1- net hyl - 1 H pyr azol - |
37 (1S AR R PR OTE A R sl S el S EEs o ot eyl s o 10

t | | | | :
LTP L SLARIGR I OSCORNIRERS TR, 8 2R P 9.40,on, TR, 745 5 1D, 7,52,
( met hy 180 7.5 irh,) Hhe AG8\(hih 8HY, i Sde(bf s, 1H)) m/D460 F@+H)To a sol ution of

3-[ (LS) - 2- et hoxy- ( 1- net hyl et hyl -N- (1-net hyl -1 H , 1 -3-yl)-5-{] 3-
15[grre%i°h§!ﬁ{1r§% %gﬁ%agwlﬁ@gégﬁﬁéﬁl@ﬁ&iwé%rﬁ. ag desclroiy[)géoi n Ex;rrit)l e {8<[3.

i val B etz Bt BOE s ERInE AR S B kb,

furt hey. 7 ¢, aq| 3 60! BRE 0i(n 1O RRPERENBOYS3 B4 dhayiasss @elded, 7a0dal he

reaction stirréd at roomtenperature for a further 30 m nutes. The téaction
was 10addBdla.88 @asutii); odzddd €bitd)Sodi um met abi sul phite and stirred for 20

m nutes. The organi ¢ WO 2005/ 080359 PCT/ GB2005/ 000545 -88 | ayer was
separated, washed with brine, dried (MgJSX), and evaporated to a white foam
The crude mxture was purified using a 20 g Redisep colum eluting with
0-5% net hanol in DCM to yield the desired sul phone (117 ng). 1H NWR S

(d6- etByRehvisulfeidl] pBe@}@[-S?ﬂﬁ)—ﬁmﬂﬁl&ﬂ 12H), 3.75 (s,
3H), {m 111), 6.85 (m 1H), 7.23 (s, 1H), 7.40 (m
1H), -Li-pyrazol-3-ylbenzamide

’ A

In a similar manmer to that described above for Example 9, 3-({4-[(1-methylethyl)sulfonyl]
phenyl}oxy)-5-[(1:S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1 H-pyrazol-3-ylybenzamide
was prepared from 3-({4-[(1-methylethyl}thio]phenyl}oxy)-5-[(15)-2-methoxy-(1-
methylethyDoxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide.

20 'H NMR & (ds-DMSO): 1.32 (i, 91), 3.27 (m, 1H), 3.41 (s, 3H), 3.50 (dd, 1H), 3.58 (dd,
1H), 3.80 (s, 3H), 4.61 (m, 1H), 6.82 (m, 2H), 7.09 (d, 2H), 7.17 (m, 1H), 7.28 (m, 1 H), 7.33
(m, 1H), 7.84 (d, 2H), 8.86 (br s, 1H), m/z 488 (M+H)"

The synthesis of 3-({4-[(1-methylethyl)thio]phenyl} oxy)-5-[(15)-2-methoxy-(1-methylethyl)
25 oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide is described in Example 8b above.



1H, 7.57 (m 1H), 7.68 (m 2H), 10.84 (br s, 1H); mz 460 (MtH) + A further
fraction yielded the desired sul phoxide (105 ng). 1H NVR 6 (d6-DMSO): 1.12
(d, 311), 2.75 (s, 3H, 3.26 (s, 3H, 3.47 (m 2H), 3.76 (s, 3H, 4.73 (m
1H), 6.5%v@EmMosasps9 6.80 (m 1H), 7.19 (m 2H), 7.33 (mPAHEB20545¢ 2H),
7.59 (in, 10 2H), 10.83 (br s, 1H;_.g4.z 444 (M+H)+ Exanple 10:
3-({4- [(1 I\/bt hyl et hyI)squonyII phenyl}oxy) 5- [(18) 2- met hoxy- ( 1-
I A . A 0 \ 015 Y

3-({4-[(1- rrethyl ethyl)sulfonyl] phenyl}
oxy)-5-[(1S)-2-nmet hoxy- (1 -net hyl et hyl ) oxy] - N-él nmet hyl -

| H- pyr BIBEAZ2 Jlepbivaleats) tas adda@slt repmpeasod eHn{(15)-2-methoxy-(1-

ﬁeg E\il Vﬁﬁ)ﬂijlﬂxy;\gyg@t 4 f%ﬁw’ég‘%} 5&&’@%&@5&#&@3@&1 T NVR S
Egg @'\@%TU@ Z%Ze#mah’%@ and a%?ne( 25je'q|?llval%nt@)’]-1n(]§]?ap3(’jg l}Dﬂ% ﬁ@le(ngggl 111), 3.58

61 (in, T11) 7.17
(m 114yspersi@Bdissolvéddnio & dﬁB orgne sdlbbion. 7TTiRArefudtin@ i xtufe. 86 stitred at lH) m z
488 (MtH) + The synthesis
3- ({ 4- P 1%‘&%3%@&%@9% h@la}? phBpPMibres rtemoved &) varugeddhgesifueet hyl et hyl )

above. SBRERUHE e RO FRES 60 BB BB SR RTRE A P el B o o

for Amegheachywthkeshibined NI dRsPddqBentiall R 10, h?d@amwab@ats%hua@@ safsled to a
suspension of 3-{(1 S)-2-nmethoxy-(1- nethylethyl)oxy}-5-

{ [ 4-10mbyérpesutdrbongtd gihety dnddxinebdhe sblutiarivas dricde@lgSNu) diltersd, End-IATU( 1. 25

I d
e T b i Dot R R o A o e
sti rreqln%g)h@,@ﬁpjt%rgwg@égﬁg&%ﬂ#&ﬁhqﬁo_ao%%l&t The DVF was renoved in vacuo,

and the residue azeotroped tol uene er was added and the m xture
extracted with ethyl acetate. The extracts were conbi ned and washed

sequentially with 1M hydrochl or| c acid, satur atg ‘Z’gdl um_10 hydrﬁgen
car bonzliixenuﬂmliaow%@remrw&e usiRg Agnglosews Mekodfq bat avrsed)eboYs it ed, and

eva r%eﬁ)girébr}’a?t%’c%%&d%lﬁ%ﬁe'f%?oc(ifc}éde product whi ch was chronat ographed (50%

et h ace
Example Structure m/ NMR

11a g ,L/\ 460 (M+H)" | "M NMR 5 (d;-DMSO): 1.2 (d, 3H), 3.2 (s, 3H),
S

3.25 (s, 3H), 3.5 (m, 2H), 3.8 (s, 3H), 4.75 (m,
1H), 6.55 (s, 1H), 6.9 (s, 15T), 7.2 (d, 2H), 7.3
(s, 1H), 7.45 (s, 1H), 7.6 (s, 1H), 7.9 (d, 2H),
10.85 (br s, 1H)

11b @j\ i’} 463 (M+H)" | 'H NMR 5 (d¢ DMSO); 1.2 (d, 3H), 3.2 (s, 3H),

/\\

461 (M-H)Y | 3.25 (s, 3H), 3.5 (m, 2H), 4.75 (m, 1H), 6.9 (s,
1H), 7.2 (d, 2H), 7.3 (s, 1H), 7.4 (s, 1), 7.55

\\0 (d, LED), 7.6 (s, LE), 7.9 (4, 2H), 12.6 (br s, LH)
11e il 477 (MAH)" | "H NMR § (de-DMSO): 1.2 (d, 3H), 2.25 (s,
Q’ﬁ\ 475 (M-EY | 3H), 3.2 (s, 3H), 3.25 (s, 3H), 3.5 (m, 2H), 4.75

(m, 1H), 6.8 (s, 1H), 6.95 (s, 1H), 7.2 (d, 2H),
7.3 (s, 1H), 7.4 (s, 1H), 7.95 (d, 2H), 12.6 (br s,
1H)

/\\
4]




I n i sohexane) to give desired conpound (40-70% vyield).

Exanmples |l a-11g were

prepared using an anal ogous nethod to that described above from 15 the

appropriate acid and am no heterocycl e:

Exanple Structure n:/z NVR 11 a ,Q

N 460 (VMY 20050BMR S (d6-DVBO): 1.2 (d, 3H), 3.2 (s, 3MT/GBROSSPOGHN 3. 25
(s, 3H, 3.5 (m 2H), 3.8 (s, 3H, 4.9 (m O 1H), 6.55 (s, 1H), 6.9 (s,
1H), 72(d 211), 7.3 0S (s, 1H), 7.45 (s, IH), 7.6 (s, 1H, 7.9 (d, 2H)
10. 85[ (bR ﬁ TH Tt b J N 463 '
ar), |\oldd N 461, (M1 1352 23 (5. 31,
(s, bo lH), 7. 44 | 836, 3@@%(%3@5%.@@}!@&751@)
(s, 1H, 7.9 (d 211 12 6 (br s, 1H) 1|1l ehZgos M), 7.2 VRSl ﬂvq())
1.2 (4, 3H),225}( \0 11 N[475 (M H)" rg%(kﬁﬂg(%ﬁéﬂﬁﬂﬁ 3H) ,
3.5 (m 2H), 4755 0°(m 1H, 6.8 (s, 1HJ,(6H5q& HpyPf @ hl%ﬁbfszif’_{)), 0%
7.3 (5, 1H), 7.4 (s, 1H), 7.95 (d, 2H), 12.6 (br s, 0 1H) WO 2005/ 080359
PCT/ GB2005/ 000545 - 90 I1d ( 477 (MH)~]'H NI\/R S (d6-DVBO): 1.2 (d 3H) ,
2.4 (s, 3qg, O p —+ 47 ) -4790H)'S | FHDIMR 53&§O }?'ﬂ)d:«s
4.75 (m 111 NE@.z ((1\1? 11 %i d% R 111) (6 (s,
1H), T.95 (d, brus, 1476 RS 47382 ity 5(1143%59“(2&%45%@ 1.2
(d, 3H), 2.6 ( %a NN 476J(1\H)H)0(531PB 7(:5(c1 B 7.4 @188 766%s, Bll),
3.5 (M 2H), 4 7.0 (s, 1H), ﬁﬂ( 4 (s, 1H), 7.6 és,
0S i [H, 7.95 I1f* 478 (MeH) 4+ T )d6 DVBO: 1.2 (d, BH),
2.5 (s, 3H), ~0 | H476 (MH)' 3.2 (s, |3H), 3.25 (s, 3H), 3.5 (in, 2H,
4.75 {m 1H), [7.0 (s, 1H), 7.2 (d, 2H), 7.4 (s, 1H), 7.6 (s,
11£* i “}_ 478 (MHH)" | TH NMR 8 (ds-DMSO): 1.2 (d, 3H), 2.5 (s, 3H),
d 476 (M-H)Y | 3.2 (s, 3H), 3.25 (s, 3H), 3.5 (m, 2H), 4.75 (m,
1H), 7.0 (s, 1H), 7.2 (d, 2H), 7.4 (s, 1H), 7.6 (s,
/5\\ 1H), 7.95 (d, 2H), 13.5 (br s, 1H)
o
11g° s D | 474 (M+H)" | HNMR § (de-DMSO): 1.24 (4, 3H), 1.38 (1,
Y (. 3H), 3.20 (s, 3H), 3.30 (s, 3H), 3.51 (m, 2H),
o 4,06 (s, 3H), 4.79 (m, 1H), 6.58 (s, 1H), 6.92 s,
o Y
> ¢ 1H), 7.26 (d, 2H), 7.30 (s, 1H), 7.50 (s, 11,
7.56 (s, 1H), 7.96 (d, 210), 10.89 (s, 1H)
*Example 11f may be crystallised by allowing ischexane to vapour diffuse into a solution of
the compound in ethylacetate, in a closed system, with subsequent slow evaporation of the
mixture at room temperature over 4 days, mp 109-11 2.
5 3The required amino pyrazole for Example 11g was prepared as follows:
Sodium hydride (60% dispersion in mineral oil, 39 nag, 0.973 mmol), was added to S-nitro-
1H-pyrazole (100 mg, 0.885 mmol) in dry DMF (2 wal.) under an argon atmosphere. The
solution was stirred for 5 minutes, then ethyl iodide (0.85 mL, 1.062 mmol) added and the
10 reaction warmed to 80°C for 3 hours. Saturated aqueous sodium hydrogen carbonate (30 mL)

was added, and the mixture extracted with diethyl ettaer (40 mL). The combined organic

extracts were washed with brine, dried (MgSQs), and evaporated to a residue which was

purified by chromatography on silica (eluting with isohexane containing ethyl acetate, 33%



is 1H), 7.95 (d, 2H), 13.5 (br s, 1H) Ilg H 474 (MtH H NVR S (d6- DVSO):
1.24 (d, 3H), 1.38 (t, Y I H" 311), 3.20 (s, 3H), 3.30 (s, 3H, 3.51 (m
214), 4,06 (s, 3H, 4.79 (m 1H), 6.58 (s, 1H, 6.92 (s, 1H), 7.26 (d,
211), 7.300@ens/08Hs9 7.50 (s, 1H), O 7.56 (s, 111), 7.96rCU/GR2b§5/00d0589 (s,
1H) *Exanple Iif nmaybe crystallised.$j. al |l owi ng i sohexane to vapour diffuse
into a solution of the corrpound in ethylacetate, in a closed system wth

subseq r t r 4 days,
o 100750 o BV EHRRREE AR R e D) OBt @R BB Bl o™
f ol I owgurifeionm hydr i de (60% di sper sionin mneral oil, 39 tri g, 0.973
nnnol),i was added to 5-nitro- 1H pyrazole (100 ny, 0885 mml) in dry DVF (2
n-alL) uddevIRan(@pghh 18 Sphet 26 (TRED), 681 (d,ildl), Was (&tlHhred for 5 m nutes,
then ethyl iodide (0.85 nL, 1.062 nunol) added and the 10 reaction war med to
80C for 3 hours. Saturated aqueous sodi um hydrogen carbonate (30 nL) was

o gant 0 tsohitn Pt et pELEE (0 R, GO Hpion B PRE QAT Mder bl P TV 600
resi dueinid¥phérewas adied 16% Pdﬂz@l&‘urﬁ dh eabAgl ARk, The sk Wadet:Rbatkd MgH Wi t h

i sohexane containing ethyl acetate, 33% WO 005(080359 PCT/ GB2005/ 000545
-91 v/ vofilted fimes Wit hmwregaédawla@dmmsmt Tt denpREiigder heurshe next

h f h i H 4.26 ,
2ty 6164 Ppagro Iete w8 ehod Btk Sron Snd A Biret BRI 28 pyr avol o
(70 nucm@oé@s deea fBUEWééb nwggabﬁoe Wil hyddd iR aRfRpRertefAdded 10%

pal | adi um on car on he f was evacuated and ‘refilled 3 tines

Wi t HOhy@hcbglewaga‘m;rechfmd 16homnssf&lltarecgﬂsmwghshgtommcsomsmleapcée\eapuradaedftor 3 hours.

The rea ture illed wt o] and a further ortlon of 10%

pal | L iniORe héfércs%lﬁwr&@ i@yxgbmwlom 7 aﬂé@n%wﬁsewmtﬁe fuiHove with a

hydrogﬁgﬂﬁgmphere The 10 reaction was stirred for 16 hours, filtered

t hr oug I at omaceous earth, and evaporated to afford the title corrpound (56
ng) as 'H NeRosI(CRES):.did2 MJEE)M%%MSGZH)\AB@BQQIZH},JSISB% 1T, llﬁl(@eltH)On "H NWR

S (CDC13): 1.42 (t, 3H), 3.58 (br. s, 2H) 8 (g, 2H), 5.59 (d, 1H), 7.16

(d, 1H) 15 The required acids for Exarrpl es 1I a- 1I g were prepared as

des s reqemre\éramds for Examples 11a-11g were prepared as described below:

3-{(18)-2-Methoxy-(1-methylethyDoxvy}-5-{[4-(methvisulfonylphenvllox vy} benzoic acid

o @i

/\
o

. A solution of methyl 3-[(15)-2-methoxy-(1-methylethyl)oxy]-5-{[4-(methylsulfony)phenyl]
i 20 oxy}benzoate (60.9 mmol) in THF (400 mL) was treated with a solution of 1M sodiwm
hydroxide (125 mmol), and the reaction mixture stirred for 13 hours at ambient temperature.
Most of the organic solvent was removed in vacuo, and the remaining solution was diluted
with water (150 mL). The resulting aqueous solution was acidified to pH4 with 1M citric acid
solution, and extracted with ethyl acetate (2 x 100 ml.). The extracts were combined, washed
25 with brine, dried (MgS0,), and evaporated to give the desired compound (83% yield).

"1 NMR & (dg-DMSO): 1.2 (d, 3H), 3.2 (s, 3H), 3.26 (s, 3H), 3.44 (n, 2H), 4.63 (1, 1H),
7.05 (s, 1H), 7.11 (s, 1H), 7.2 (d, 2H), 7.3 (s, 1H), 7.9 (d, 2H); m/z 479 (M-H)



3-~(1S) - 2- Met hoxy- (1- net hyl et hyl ) oxy}-5-{f4-(neth

1s~ul fonyl ) phenyl | oxy}benzoic acid MO~-(O"' OH 11 i O O A solution of
met hyl 3-[ (1S)-2- net hoxy- (1- met hyl et hyl ) oxy] - 5-{[ 4- (et hyl sul f onyl ) phenyl ]
20 oxy}beh23e5e8(38®. 9 nmmol) in THE (400 nlL) was treat edPGIAGEB2005900u5i on of
| M sodi um hydroxide (125 nmmol ), andgphe reaction m xture stirred for 13

resul (F—agueou OT Ut T-Om Was acr o ettt = C—acTt
solution, and extracted wth ethyl acetae (2 x 100 nmL). The extracts were
conbi ned, washed 25 wi th bri nepecdi ), and evaporated to give the
desired conpound (83%yield). "HN d5-DMBO): 1.2 (d, 3H), 3.2 (s, 3H),
3.26 (s, 3H), 3.44 (m 2H), 4.63 ( , 7.05 (s, 1H), 7.11 (s, IH, 7.2

(d, 2H), 7.3 (s, 1H, 7.9 (d, 2H; z 479 (MH)' WD 2005/ 080359
PCT/ GB2005/ 000545 - 92 5
Mgt hy3- [ (1S) - 2- met hoxy- ( 1- et hyl etthyl ) oxyl - 5-{[ 4- (et hyl sul f ony)

| phenyl iheNze . Qi 25 A1S '
3- hydr o&%ﬁ%ﬁsf (19) %h%gt %@g}-@( %J-[(r%e rzlylﬁéet%1 %I 10%§?g%ﬁiggg¥ggs%§lﬁ¥% ), boronic

aci d( nimol}, ygeniiv atidftls)) equoabaes), ¢dpbir @D atattte (1.1 equiwsjunisp kbathy)amine (5
i val ed_4A mol ecul ar si eves

i et hyl anj 5 5 freshl i
(208 (b AIeREM LR el o B S GBS Lo A7 e TarAREA anbi ont

at nos . LOR- 1] j - renmoved

' vacnangichPRpeRRES and ik ARSI P IR A0, The o Bl 20

hydr odiitesdd, thedBCRE refid@ediNylcus el Bleecdi@)at bil PasitisRAEG @l edh oS hataivbhd

aqueous _sodi um hydrogen carbonate and brine, dried éll\/gSO4), and evapor at ed
Wil

to a rledMdydrashlosis agidls The et eeriato dpyapnesiscparated) Wedhed witthragagogs seditmy |
e Bk AR LT bl U5 0 R\ Y L) 1
(lls-i) 1,03 @ugor?zg@éf%%(é@ onlstioa (with OD-d084 cthk acetatd ih ibchexdddas efuadt) (& givbihe 7- 3 (s,
desired ester (38% yield).
'"H NMR § (dg-DMSO): 1.2 (d, 3H), 3.2 (s, 3H), 3.26 (s, 3H), 3.44 (m, 21D, 3.8 (5, 3H), 4.65
(m, 1H), 7.05 (s, 1H), 7.11 (s, 1F), 7.2 (d, 2ED), 7.3 (s, 1H), 7.9 (d, 2)

15 Methvl 3-Hvdroxy-5-[(1LS8)-2-methoxv-(1-methvlethyDoxvibenzoate

MeO/TOOi?
CH
Methyl 3-[{15)-2-methoxy-(1-methylethyDoxy]-5-{[phenylmethylloxy} benzoate (50.0g;
0.152 mmol) was dissolved in 2 mixture of THF:ethanol (600 mL) and the flasks evacuated

and purged with nitrogen (3 times). 10% Palladium on carbon (5.0g) was added and the flask
20 further evacuated and finally purged with hydrogen gas. The reaction mixture wwas stirred at

ambient temperature for 20 hours until corpletion. The reaction mixture was evacuated and

purged with nitrogen (3 times). The catalyst was filtered off, and the filtrate comcentrated in

vacuo to give the desired cémpound (36.7g). "HNMR 3 (ds-DMS0): 1.2 (4, 3E), 3.25 (s,

3H), 3.44 (m, 2H), 3.82 (s, 3H), 4.55 (m, 1H), 6.6 (s, 1H), 6.9 (s, 1H), 6.95 (s, LH), 5.8 (s, 1H)
25

The synthesis of methyl 3-[(15’)~2—methc3xy—(1—methylethyl)oxy]-S-{[phenylmethyl]oxy}

benzoate is described above in Example 1.



15 Met hyl 3- Hydroxy_5-[(1S) - 2- net hoxv-(1-neth letlrvl)oxy] benzoate MeO--r O
| P OH Met hyl

3-[(1S) - 2- net hoxy- (1- net hyl et hyl ) oxy] - 5- {[ phenyl nmet hyl ] oxy} benzoat e (50. 0g;
0. 152 nmoMWoO rms/otizssol ved in a m xture of THF: et hanol (680I/GBRY00amEDssHhe fl ask
evacuated and purged with nitrogen (3¢4.i mes). 10% Pal | adi um on carbon
(5.09) was added and the flask 20 further evacuated and finally purged with

hydr oge _The, | [ X NS [ I, (- emperature for
20 hour SxiBRle 12 Genepa Ryaceding Tor ers—E et 4 purged

with nitrogen (3 tlrres) The catalyst was f||tered off and the filtrate
cotcentrated in vacuo to give the desired conpound (36 79). "H NWR 8

(d6- Dlvsznpm stir2d §alpti@the 3 3(1252(1B$thoﬁhbl—n13ﬂ14]¢tk@m)oxﬁ}4ﬁ 33- &ﬂu@mphﬁd@xyM. 55 (in,
6.9 9 8 25 T t i

ofH) et h?tnzsw[qcx%@ (S Ei)mDéM E?w(nii ngS)aéstfgq, d@g?%’[lﬁﬂigtbﬁlw WBPII% S

be”z°§&tpﬁd9§§§4uz%§%ts§%8%r MEGHBIP o freerfi g AP S ?%%eﬁf’é??é’i%

Coupl i NgmpkeatreShit 1-neMs. SPeHol¥At Rbs removed in vacuo and the crude mixture taken up in
3-{(1S)-2-net hoxy- (I -nmethyl ethyl)oxy}-5-{3, 5-difluorophenoxy} benzoic acid

(0. 285 pymdihe (Ghmdl) yndaided 2o ﬂrt@)appmsxata@danb (23 epuvdenig)ndéwe react}om mmtmm yI 5
hl ori d 2. i val ent d . Th | t

Ui rr ed vt SR BAvoT e o et i arpacngprely kst

vacuo amf, gﬁg%ﬁ% g‘ggﬁéﬁa&%tﬂ;‘?v&&@a&h at Qbé?é?ce Qédéﬁ—)né’b‘i’ 9611\9at he

appropri at equl val ent's e re ct|on m xture rre

r ooml0empashicat sequentially wethtidd citific awd eﬁdsbme soanrbnrmﬂldhed (aMgsm)Tbﬁlc&ndéted L CMS
The pyridine was renoved in vacuo, and water and acet ate added. The

or gani c ¥t ¥gep, Jddha tesidie puemakeganied an |sghcmlﬁmangéh 5519@%5@113 a8AWIRI ne
| ut dth d
(S:ﬁr (l;n;at(:)g g)b%lgijfomtdvéwlé%)ggéﬂrgﬁcg%g 1§,d333 %&3 @hyl athet at(:aer ieftI iugohexane)

to give the desired product (typically 3 5-40%yvyield). Exarrpl es 12a & 12b
were prepared using the appropriate amne: 12a o 419 (MtH + '"H NVR 3
(d6- DIVB@xanIDJMZ(ac& lzmerﬁplzﬁare@uﬁngﬂwlappmpnatd mniun@tured by soI vent peak)

76 (o 11JL 474 {m ’)l_l)
)

686 (T T 7 g h g | SRR s s G 4
(s, 3H obscured by solvent peak), 3.47 (m,
FQO 2H), 3.76 (s, 3H), 4.74 (m, 1H), 6.55 (4,
1H), 6.80 (d, 2H), 6.86 (m, 1H), 7.02 (m,
1H), 7.24 (s, 1H), 7.44 (s, 1H), 7.57 (s, 1H),
10.82 (br s, 1H)

1

12b* Uﬂf 493, 495 'H NMR § (d-DMSO): 1.23 (d, 3H), 3.26
ME’D”TO NN (MH) (s, 3H), 3.47 (m, 2H), 4.76 (m, 1H), 6.80

F o (dd, 2H), 6.92 (t, 1H), 7.02 (m, 1H), 7.26

O {m, 1), 7.45 (m, 1H}, 8.04 (m, 1H), 8.13

(d, 1H), 8.49 (m, 1H), 11.01 (br s, 15)

15 °In this example, the acid chioride was taken up in THF, followed by addition of pyridine and

the appropriate amine.

The synthesis of 3-{(1.5)-2—methoxy—(1-methylethyl)oxy}—5"—{3,5—diﬂuorophenoxy}benzoic
acid is described below:

20



495 "H NVR 5 (d6-DVMSO): 1.23 (d, 3H), 3.26 "Y NNn~I (MH" (s,
-31-1),3.47 (m 2H), 4.76 (m 1H), 6.80 F F dd, 2H), 6.92 (t, 111), 7.02
(rn, 111) m 1H), 7.45 (m 1H), 8.04 (in, 1H, 8.13 1H), 8.49
(m 1H), ‘Y?zﬁ‘l‘/‘{ﬂé’ s, 1H) 15 'In this exanple, the amd%ﬁ!@é@éﬂw t aken
up in THF, followed by addition of pympydi ne and the appropriate am ne. The
synt hesi s of

111), 7.24 (s, 1M), 7.44 (s, 111), 7.57 (s, 1H), 10.82 (br s, 1H) 12b$ 493,
Ve
(0]

3 (19270 LB Leh Sl Sl btouoBhenpy) benzoi o aci d
3-{(1S) - 2- I\/bt hoxy (1 nmet hyl et hvl ) oxy}-5-€3 5-di fl uorophenoxy benzoic acid

i f
mealOH Il i F~O FThlsvvasprM@pa[r rom net hyl
3-[ (3, 5-difluorophenyl)oxy]-5-[(1S)- 2>yt hoxy- (1- methyl et hyl)oxy] benzoate
usi ng an anal ogous procedure to t escri bed above for the 5 synthesis of
3-{(1S) - 2- net hoxy- (1- net hyl et hyl )S@S-{M- (met hyl sul onyl ) phenyl ] oxy}
benzoic acid: 1H NVR 6 (d6- DMSO) 1 (d, 3H), 3.26 (s 3H obscured by

I k), 3.46 d, 6.96 - 7.08
3r Vegt‘ﬂgse ?f@s Pff]lﬂfgd irgnm@ef@% [@ﬁydlﬂﬁﬁlioi’h@;?f)%m Mﬂgi@ F%wysr o8 (m

:l\g/t: [O(~?C,) '\i&&hﬁ;@f)&%ﬁﬁ&&om [aé%@%%}z Hawceﬁur)é%o Qhat H@é[cpl% lef hé(fe)forxtﬁl benzoat e

0 a solt

3-1(3 Esyﬁthéély@f M{bﬁn;d ﬂl@?h)é](y @r Iheeyx nr(g}hﬁﬁ&p%tﬁz;((ﬁéﬁ@lmhﬁzp B%l]c( n% )

1- met hoxy- 2- propanol (18.75 rmol ) "a tri phenyl phosphi ne
anhydrdmszdiHEmd( 100 m.) at OC was added DIAD (18.0 mmol ). The reaction was
stirred _at amb

C{ HNMR & (dg—DMSO) 1.21 (d, 3H), 3.26 (s, 3H obscured by solvent peak), 3.46 (m, 2H),

4.67 (m, 1H), 6.81 (d, 2H), 6.96 —7.08 (m, 3H), 7.27 (s, 1H), 13.13 (bs, 1H); m/z 337 (M-HY"

10 Methyt 3-[(3,5-difluorophenyDoxy]-3-[{1.8)-2-methoxy-(1-methvlethyDoxvibenzoate
Me O/\I,O\Ep/i ?
F\© (8]

F

To a solution of methyl 3-{(3,5-difluorophenyl)oxy]-5-hydroxybenzoate (15.0 mmol), (R)-(-)-
1-methoxy-2-propanol (18.75 mmol} and triphenylphosphine (18.0 mmol) in anhydrous THF
(100 mL) at 0°C was added DIAD (18.0 mmol). The reaction was stirred at ambient

15 temperature overnight, concentrated in vacuo, and the residue triturated with a 1:1 mixture of
ethyl acetate:isohexane. The solid was removed by filtration and the filtrate concentrated in
vacuo, chromatographed on silica (using a Biotage Flash 75 eluting with 10-15% ethyl acetate
in isohexane) to give the title compound (75% yield).
'H NMR 8 (d¢-DMSO): 1.21 (d, 3H), 3.27 (s, 3H obscured by solvent peak), 3.46 (m, 2H),

20 3.82 (s, 3H), 4.69 (m, 1H), 6.81 (dd, 2H), 7.01-7.07 (m, 2H), 7.10 (s, 1H), 7.28 (s, 1H)

Methyvl 3-[(3,5-difluorophenyloxv]-5-hyvdroxybenzoate




15 tenperature overnight, concentrated in vacuo, and the residue triturated
with a 1:1 mxture of ethyl acetate:isohexane. The solid was renoved by
filtration and the filtrate concentrated in vacuo, chronatographed on
silica (udVogyoaoBise age Fl ash 75 eluting with 10-15% et hyd 1/a82d0ahes45 n
isohexane) to gi ve the title conpoungdg4 75% yi el d). 1H NVR S (d6-DVSO): 1.21
(d 3 (s, 3H obscured by solvent peak), 3.46 (m 2H), 20 3.82 (s,

b e P e o bttt 2

2005/ 08&323teRd.5 GR460 o MLARAGT (60 ) Whe aBd&CA 269 @Bh@ibn %?&Hésmm hydrox1de
3-1(3,5-difl uorophenyl ) oxy] - 5- {[(4 nmet hyl phenyl ) sul f onyl j oxy} benzoate

(16. 3 mmkthanel (h&{7Hghdhe (68tundt vasbeateaicd $6°G f0%msio theniabiowed tqobals $Vatar
hydroxide _in ne nol. (13,75 he re was ated at, 50C for 1 hour

t hen aﬁ%dhéhwta%a@%@hndmréme %an%w%%wﬁagavw%ﬁémﬁ*ﬂww@m rﬂ“@di ately
aci dkf | i i v vacuo and
t he ?eisrlﬁg'}J'C]Yesﬂjfe‘g(a rac{&og(Ji %Mﬁi% lfl]ﬁd Y%g%é “;‘;Ps g(trgclilgg or ar}! I\Q@es[atﬁE}Jme%3 ﬁg%ah{;bepar at ed,
was hedphscRvdsrsepegated i ted M;E@A)le dapd (MGgBQﬂ))tah@b@@enhaw@mch@ t@igiec thae

title corrpound (92%y| eld). 1IHNWR S (d DIVBO) 3.80 (s, 3H, 6.72 (m 1H),
6. 79 (Hflegpppomndd@2% yieldp (m 214), 7.19 (in, 10.18 (bs, 1H); mz 279

Uk et %&%M@ﬁd%&éﬁtﬁ%ﬁ% S74 1 <ras%H>@6é8/ﬂ 0 fmy 250, 749 T4 4

sol uti aa, Plfi) qgtlrgy(los Bmpyg{/p {I{(4 met hyl phenyl ) sul f onyl ] oxy} benzoate (30
nmol ), copper acetate %( m"ro) , 3,5-difluorophenyl boronic acid (42
rnmibD) and 4A m)l ecular 15 sieves (30 g) in DCM (300 nmL) was added
triethylam ne ) The reactlon was 1aIIowedto stir for 40 hours

t hén f Mgt 4 ' Aty IpIeREL SXXA874R s ol ved i n et hyl

acet at e, vvashed W t h 1M (o} tr| c\@\d soI utjon, 1M sodium hydrogen car bonat e
sol ution

E

To a solution of methyl 3-hydroxy-5- {[(4-methylphenyl)sulfonyl]oxy}benzoate (30 mmol),
copper (II) acetate (36 mmol), 3,5-difluorophenylboronic acid (42 mmol) and 4A nnolecular
15 sieves (30 g) in DCM (300 mL) was added triethylamine (150 mmol), The reactiorn was
allowed to stir for 40 hours then filtered and concentrated in vacuo. The residue was dissolved
in ethyl acetate, washed with 1M citric acid solution, 1M sodium hydrogen carbonaite solution
and brine, then dried (MgSQ,) and concentrated in vacuo. The residue was chroma tographed
on silica (Biotage Flash 75) eluting with 10- 25% ethyl acetate in isohexane to give the title
20 compound (55% yield).
'"H NMR & (ds-DMSO): 2.39 (s, 3H), 3.83 (s, 3H), 6.74 (dd, 2H), 6.93 (m, 1H), 7.008 (m, 1H),
7.44 (m, 3H), 7.50 (s, 150), 7.74 (d, 2H); m/z 452 (M+NHL), 433 (M-Hy

Methvl 3-hydroxy-5- {[(4-methviphenyDsulfonyl]oxvibenzoate

HO -

\ 0
o8

25



and brine, then dried (MySO4) and concentrated in vacuo. The residue was
chroma_t ographed on silica (Biotage Flash 75) eluting with 10- 25% et hyl
acetate in isohexane to give the title 20 conpound (55%yield). 1H NWVR S
(d6- DVSGYO 2205880158, 3H), 3.83 (s, 3H), 6.74 (dd, 211), reraB2008000dds, 7AL8
(m 111), 7.44 (m 3H), 7.50 (s, 11 o (- 74 (d, 2H); nmz 452 (M-NH4j, 433
(M H) Methyl 3-hydroxy-5-{[(4-nethylp enyl)sulfonyl]oxy benzoate HO O 0"'0
0>S 25 WO 2005/ 080359 PCT/ GB2005/ 000545 . 5-di hydroxybenzoate
(0. 40 %?thah%ﬁﬂhﬂmi@'h@wam{%@lgéﬁn@ﬁﬂ@l@e@@u@w@ﬂclﬂmdw 45 pavassigéfousl y in

Ly arigipleh i EnStdnth 00 npgECEN: BB SRR AR IRRoER BTG Snd
t he r sl yuembiashedp&earehnt GthMsVTEdh%ﬁer&krlé)ﬁe@@zaQM@m nddhdn¥siamer ogen

carbonate, brine, dried 5 (MgSH), fil ed,” and concentrated in vacuo to
yield vashed éftquleetgaélyo&nlth salrate raqd@upsmﬂumth},&damn darbemwéntmendmhdet hyl ether,

(NosoteAdn it i BaEaHE B oo o DRSO e ot hegrs nr@é@”%apd%.e?h

fffésbﬁ%%% if 'aae?ﬁsﬁlaﬁﬂeflgvatsﬂecg\%fﬁ sétﬂ%cetd' ag'u %&weaﬂgb&%&éﬁen 97!1-%\' 1526 (s,

1H), Hihel dﬂgd (MgSQh filtefed and cbnc&t@ated%baaﬁ@to(gbﬁé\lblédlwu@s&@ﬁlvﬂndlﬁ

3-(3,5- Dfluorophenoxygocgll\l-[4 hydroxynet hyl ) -1, 3-thi azol - 2-yl 1-5-[ 2-(1S) -
met hox§ryetallised o standige ﬁP@@OlWiﬂ%s N OH N F~015F To a

sol uti

33, STANIR B GSRION 740 D0 875ty 59 (3. 1) £551C 2D T 26,5 018y - -

et {oxy 1§ 4, ehhy heihy O%)Q]ﬂ@f‘(;@[ﬂﬂ (0.107 nmmol ) in THE (1 nlL) was added
0.5M sodl%(tijm Rydl‘O)t(l d?)sol ution ?L The reaction was stirred at ambi ent
t'enperature for 2 hours and the or gani cs renoved in vacua. The residue was
acidified with IMcitric acid and 20 partitioned between ethyl acetate and
wat er. The organi ¢ phase was separated, dried (MjSO4),

Example 13: 3-(3,5-Difluorophenoxy)-N-[4- (hvdroxvmethvl)~1 3- thlazol-2-vl]—5 [2-(1.8)-

methoxy-(1-methylethvl)oxy]benzamide

Meo/\[’ OD/IHL}—\OH
F\Q,D

15 F
To a solution of 3-(3,5-difluorophenoxy)-N-{4-chloromethyl-1,3-thiazol-2-y1}-5-[(1S)-2-
methoxy-(1-methylethyl)oxy[benzamide (0.107 mmol) in THF (1 mL) was added 0.5M

sodium hydroxide solution (1 mL). The reaction was stirred at ambient temperature for 2
hours and the organics removed in vacuo. The residue was acidified with 1M citric acid and
20 partitioned between ethyl acetate and water. The organic phase was separated, dried (MgSOs),
and concentraied i vacuo, The residue was chromatographed on silica eluting with 80% ethyl
acetate in isohexane to give the title compound which was precipitated from a concentrated
diethyl ether solution by the addition of isohexane to give a solid sample (35% yield).
'"H NMR § (ds-DMSO): 1.24 (d, 3H), 3.28 (s, 3H obscured by solvent peak), 3.48 (m, 2H),
25 4.49 (s, 2H), 4.75 (m, 1H), 6.83 (4, 2H), 6.93 (s, 1H), 6.98 (s, 1H), 7.04 (m, 1H), 7.32 (s, 1H),
7.54 (s, 1H); m/z 451 (M+H)", 449 (M-HY



and concentrated in vacuo. The residue was chromat ographed on silica eluting
with 80% ethyl acetate in isohexane to give the title conpound which was
precipitated froma concentrated diethyl et her solution by the addition of
| sohexan solid sanple (35%yield). "HNW S 24 (d
3. Zg‘v?%&é}kﬁogscur ed by sol vent peals), 3.48 (m 2&’??’ ZPOQF%E
475(|n 1H), 6.83 (d, 2H), 6.93 (s~9TH), 6.98 (s, 1H), 7.04 (in, 1H) 732
(s, 1H, 7.54 (s, 1H; mz 451 (M:H)+, 449 (MH) V\02005/080359
PCT/ GB208%-DRBaAEphen8iy)-N-[4-chloromethyl-1, 3-th1azol— y11-5-[(18)-2-methoxy-(1-
3-(3,5-DifTuorophenoxy) N-T4-chl ororretﬁyl 3-thiazol -2-yIT-5-T(1S) - 2- et hox
phéthylethybodkgizhmaieani de Meo"-f N N CI i FI F1~10F To a stirred
solutlon of 3-{(1S) - 2- net hoxy- (1- rrethyl I)oxy} 5-{3,5 5
di f | uor ophenoxy} benzoi c acid (3 QQr (20 nmL) was added 3 drops of
DMF and oxalyl chloride (6. 12¥fmo ol eqw val ents) dropw se, and the
resulting mxture stirred at anQient tenperature for 5 hours. The reaction
m xture was concentrated in vacuoeotroped with toluene and dried
overni ght at reduced pressure. The“Yesidue was dissolved in DCM and
4-(chl oronethyl)-1, 3-thiazol -2-aminfe (3.36 nmmol ), triethylanine (3.36 mol)

and 10 Fal AT sulting mxture was
sti rre(;ﬁif{g?C (%%g@gts Hll %gr%tl t eratﬂ?@%‘%}g@éﬁagtl on m xture was
washed chﬂmmiﬁplﬁer@b;j'}bemdlh aﬂﬂﬂ(m@ﬂ mmbllbm DCM e0ird] pwes ddded Giroi® of DMF and
hydrogencarbonat e sol ution, dried ), and concentrated in vacua. The

resi du@xaid chieridett. byraped0 @@Wﬁheﬂ@) wopmswnéob@ Eshling @@étuaet gitrqd 4tsoh ex an e)

R T N SR T T e
?b24 ( dith ﬁ:lﬁlene@m@i‘in@é ov&n@ght dt-rBdh c@H‘preéggl‘)rc I\/?lil—l)&%‘sl'ﬁgb g\éﬁ?ﬁg{lﬁ%@g@@l\@ﬁd 12.77
3-{( 1S)4-Qahﬂmbimﬂwl)(1 34@&1@42%1111}113)(3»36}1&5@1} 3:1&hylaﬂnﬁ1m(ﬂdrﬁhmmolb3ahben20| c 20
acid is_described in |l e 12 above. The synthesis

4- (cHt d}lﬁwﬁwﬁwyonyrghwﬁo onmeDaded The igadtng w@auremsrﬁélmeﬂtf@rr 1 s 2ty
| ndi an an%}eﬁ'f' tem88ratu%§ 6Phe reagt%;h)mlx%ge was washed sequentially with 2M hydrochloric

acid and 1M sodium hydrogencarbonate solution, dried (MgSQy), and concentrated in vacuo.
The residue was chromatographed (eluting with 15-20% ethyl acetate in isohexane) to give the
desired compound (33% yield).

15 "H NMR 8 (dg-DMSO): 1.24 (d, 3H), 3.28 (s, 3H obscured by solvent peak), 3.49 (m, 2H),
4,76 (m, 3H), 6.84 (dd, 2H), 6.94 (s, 1H), 7.04 (m, 1H), 7.32 (m, 2H), 7.55 (s, 1H), 12.77 (bs,
1H); m/z 469, 471 (M+H)", 467, 469 (M-HY

The synthesis of 3-{(18)-2-methoxy-(1-methylethyl)oxy}-5-{3,5-difluorophenoxy}benzoic

20 acid is described in Example 12 above.

The synthesis of 4-(chloromethyl)-1,3-thiazol-2-amine is described in the literature (J. Indian
Chem. Soc. 1960, 37, 241).

25



WD 2005/ 080359 PCT/ GB2005/ 000545 - 98 Reference Exanple 14:
3-[(1S)-2-Met hoxv- (1-net hyl et hyf oxyl -5-[ 4-
(et hyl sul fonvl ) phenoxyl - N-| H pyrazol - 3-yl benzam de NH ~0" /Ol ~ NIl aaaN
THO O i< yoacetic acid (0.5 rL) was added to a j f <
tent-butﬁog@(’{oé(gs(lsyz- met hoxy-(1- 5 Péﬂb‘é&bﬂg’%&h
nmet hyl et hyl ) oxy] - 5-[ 4- (et hyl sul fonyl')9§henoxy] benzoyl }am no) - I H pyrazole-I-c
arboxylate (180 ng, 0.330 mmol) in dry DCM (3 nL) and the reaction was
stirreRaferdnce Bxgapld Dt: g(wﬂMétuomanmﬂfﬂéthm@iﬂ15.;4f.I uoroacetic acid (0.2
nm.) was then added and the reaction was stirred for m n, then evaporated
1l oy phen g y [dePVIAA0I--YICRAyAMKet ate (30 nL) and saturated
aqueous sodi um hydrogencarbonate (15 nl), t he resi due was evapor at ed,
then 10 di ssolved in DCM and hexangoand vﬁﬁ?ated to produce the title
conmpound (145 ng) as a colourl essifday FH NVR S (d6-DVBO): 1.27 (d, 3H),
3.22 (s, 3H), 3.31 (s, 3H), 3.60 (m_2H partially obscured by HOD), 4.78
(m 1H), 6.62 (s, 1H), 6.93 (s, 1 .27 (d, 2H), 7.32 (s, 1H, 7.53 (s,
1H), 7.65 (s, IH), 7.96 (d, 2H), ;4086 (s, 1H); na/z 444 (MH 15
tent-Butyl 3-({3-[(1S)-2-net hoxy; (1- nmet hyl et hyl ) oxyl -5_[4- (et h) | sul f onyl
henoxy]Trifbeneasytid agid (BF nilk} pasraddel - dsabatidnmtyérabetyd 3N {D-[(18)-2 andthdly-(1375 ny,

(et %ﬁﬂ%@&)&gﬁﬁém}811%@1%@@ﬁbﬁ%@?ﬁ&%@%ﬁgﬁﬁf&%ﬁ?ﬁé%ﬁc%}%é‘aééOby
g- alm't IngT ?‘ﬁn y r'a%%Frg?%%:na(glﬁ)[;(gﬁaé%@i@%%g%;%%gﬁ#{%m?ﬁremg%h@ ¥ Anas

sti rr edutiRégigioridrooNtriflabrodcdtic defiB(02OMY P Mas eéaROEA £ thaRBclifiewh i Sor
di ssol ved in saturated aqueous sodi um hydrogencarbonate (30 nL) and et hyl

acet at SQ1BD, Hop evaiated iy uerue. Therseiduawas tapen up sucthWerskiats (A0 ntl)sad ur at ed

| i hl oride (30 m).. 25 dried (MgSO4), filt d
v apor SELREBA PR A TR e ER Gl P Bt P g PR BB et hy)
apletm i KR8 D AR Hefhriehad bl it 6P RMte (1SR I mAA (RS AgPa url ess

Ol

colourless foam.
'H NMR & (ds-DMSO): 1.27 (d, 3H), 3.22 (s, 3H), 3.31 (s, 3H), 3.60 (m, 2, partially
obscured by HOD), 4.78 (m, 1H), 6.62 (s, 1H), 6.93 (s, 1H), 7.27 (d, 2H), 7.32 (s, 1H), 7.53
(s, 1H), 7.65 (s, 1H), 7.96 (d, 2H), 10.86 (s, 1H); m/z 444 (M-HY

15

tert-Butyl 3-({3-[(18)-2-methoxy-(1-methvlethyDoxyl-5-[4-(methylsulfonyDphenoxy]

benzoyllamino)-1H-pvrazole-1-carboxylate

o) E\’ " _/<°
\O/YD\QN\[:’ N__é

HATU (375 mg, 1.17 mmol) was added to 3-{(1S5)-2-methoxy-(1-methylethyl)oxy}-5-{{4-
20 (methylsulfonyl) phenyljoxy}benzoic acid (300 mg, 0.79 mmeol} followed by addition of DMF
(5 mL), DIPEA (0.35 mL) and fer¢-butyl 3-amino-1H-pyrazole-1-carboxylate (155 mg, 0.85

mmol). The reaction was stirred under argon for 4 h, the solvent evaporated, and the residue

dissolved in saturated aqueous sodium hydrogencarbonate (30 mL) and ethyl acetate (50 mL).

The organic layer was separated, washed with saturated aqueous ammonium chioride (30 mL),
25 then dried (MgSQOy), filtered and evaporated. Purification by column chromatography, eluting

with 1:1 ethyl acetate:hexanes, afforded the title compound (185 mg, 43%) as a colourless oil,



WD 2005/ 080359 PCTI GB20051000545 99 "H NWR 8 (CDCI 3): 1.37 (d, 3H), 1.63
(s, 9H), 3.09 (s, 3H), 3.40 (s, 3H), 3.58 (in, 211), 4.61 (m 1H), 6.85 (s,
1H, 7.08 (m 211), 7.15 (d, 2H), 7.30 (s, 1H), 7.92 (d, 211), 8.01 (d, 1H),
8.58 ( , Mz 544 (MM5 tert-Butyl <

3-am no?‘f"rf"gi’?i"% e-|-carboxyate O Elgl H Pyrazol - 3-am %%Tj?%ﬂéw%u,ﬂ%. 15 mmol)
was dissolved in DM (5 nL) at OC and”treated w th sodium hydride (206 ngy,
5.15 |) followed by stirring for a further 30 mn. Warned di-tert-butyl
di car BODEMEB ((CNQ:y,1.%. @53Hrdl§3 (sp@H), BA (s|34) §.40del8E)y3.88 uyiHyd.cdver 5 min
10 and the reaction was allowed to warmto roomtenperature and stirred for
a fur thektlp 6135 (FhltD), 7 d8de, hDmALS {hRED, T (snlHat 1% de dHA Gutidds LHb i 2fm

hydr ogenc pna>t 34{@9[ ) and ethyl acetate (100 niL). The organic |ayer was
separ e e ari (MySsH), filtered and evaporated. Purification by

col um chromat ography (eluting with 1:1 ethyl acetate:hexanes to neat ethyl
acetate) afforded the title conpound (117 ng) as a white solid. 15 1H NWVR S
( CDE1 By r-Bhtyd 3-ensino i-pyradzdl6-1(darbosslat€H) , 5.81 (d, 1H), 7.82 (d, 111) The
synthesis of 3-{(IS)-2-nethoxy-(1-nethylethyl)oxy}-5-{[4-(nmethylsul fonyl)
phenyl ] oxy} benzoic acid is descri beﬁm Exanpl e 11 above. 0 Exanple 15:
3-[(1S) - 2- Met hoxy- (1- net hyl et hyl )%’§<le5 Nf( 5-net hyl -1 Huyrazol - 3-yl ) -5-[ 4-

(et hyl sul fonyl ) phenoxyl benzamide H M0 10 ~ O \S/ Trifluoroacetic acid
(1.5 m.) was added to a solution of tert-butyl 3-({3-[(1S)-2-nethoxy-(1- 25

t hyl | -5-1.4x t byl sul f | ),ph ) | ' -5-met hyl -1 H
ool 2 P e 1A 6. ms Temal g s B ek P RS B hag iR cact | o
i= . . . 3 . 1 N d th
s QUi &R RElridARA6 g 81 Senfiol ToBonk N for L3N 30 it BB et
r?ydr odeteabinghditarbéide (1.)2 g Thes amgdhives {hay slowbasdded via syringe over 5 min

710 and the reaction was allowed to warm to room temperature and stirred for a further 2 h. The

reaction was taken up in saturated aqueous sodium hydrogencarbonate (50 rﬁL) and ethyl
acetate (100 mL). The organic layer was separated then dried (MgSQO,), filtered and
evaporated. Purification by column chromatography (eluting with 1:1 ethyl acetate:hexanes to
neat ethyl acetate) afforded the title compound {117 mg) as a white solid.

15 'HNMR 3 (CDCls): 1.62 (s, 9H), 4.00 (br. s, 2H), 5.81 (d, 1H), 7.82 (d, 1H)

The synihesis of 3- {(15)-2-methoxy-(1-methylethyl)oxy}-5- {[4-(methylsulfonyl)

phenyl]oxy}benzoic acid is described in Example 11 above.

Example 15: 3-[(15)-2-Methoxy-(1-methvlethyDoxy]-N-(5-methvl-1 H-pyrazol-3-yl)-5-[4-

(methylsulfonyl)phenoxylbenzamide

- H
\o/\r"@iu’gf’”
8]
\s/©/
oo

Trifluoroacetic acid (1.5 mL) was added to a solution of fert-butyl 3-({3-[(15)-2-methoxy-(1-

25 methylethyl)oxy]-5-[4-(methylsulfonyl)phenoxylbenzoyl} amino)-5-methyl-1H-pyrazole-1-
carboxylate (500 mg, 0.330 mmot) in dry DCM (6 mL) and the reaction was stirred under
argon for 2 h. The solvent was removed in vacuo and the residue was taken up in ethyl acetate

(30 mL) and saturated aqueous sodium hydrogencarbonate (15 mL). The organic layer was



WO 2005/ 080359 PCT/ GB2005/ 000545 -100 separated, dried (MgSO™4), filtered,
evaporated, then re-evaporated with DCM/ hexanes to produce the title
conmpound (350 ng) as a colourless foam '"H NWVR 6 (DVMSO d6): 1.23 (d, 3H),
2.20 (s, \ﬁb*huuﬁ%@%(s 3H), 3.30 (s, 3H) (obscured by H@P)Gszﬁosﬁﬁoﬂm 2H)
4.78 (in, 1H), 6.38 (s, 1H), 6.90 (s, ]]% 7.22 (d, 2H), 7.30 (s, 1H), 7.45
5 (s, 1H, 7.93 (d, 2H), 10.71 (br. s, , 12.08 (br. s, 1H); in/z 458
(MH) tert-Butyl 3-({3-[(15)-2-nethoxy-(1-nethylethyl oxyl-5-[4

( met hy| sphfatmly dpbi (dg$Ohke fittonell } anpomjedStine tdydapbidtqlwak DICGMI/ heambotoy | at e
N~/( | 0.0 10 HATU (500 1.31 nmol ) was_added to

3- {(15)9@%@%%9&@9111@@ ”Pﬁpmg))aéwp%u lessqoarppet hyl sul fonyl )

pheny! | GXONENERiisAo. (490 S 2207, 51920 @SSR Aok OF (6
?eZL"t .”8&@@2 i IR Th 38 B AR (B, R 3R TGN, 128,

aqueofis (s OHY, 9 hidl CEYerc Al (bormtl B),( BOoSbY. saliE);ekbubs @eretipt e (50 nmi). The

organic layer was 15 separated, washed with saturated aqueous ammoni um

chl oride (30 m_) then dried (NgSO4) f| I tered and evaporated. Purification
h )

1 et hyI acet at e: hexanes
oam 'H NWR 8 (CDC13): 1.37

: . - : 435, 3.58 (m
H) , n, 7. ), 7. 1,
7.93 (d 2H), 8.52 (brs, 1H); m z 558 0 k) tert-Butyl
3- am no- 5- net hy- 1H pyrazol e- | %w ‘QH, N NN, "r
2

H), 7.30 (s, 1H)),
5- Met hyl -1 H pyrazol - 3-am ne (800 , 5 mre{) was di ssolved in DVF (10 mnl)
at- 0 C 25 and treated with sodium ide (336 ng, 8.25 nmmol) foll owed by
stirring for a further 30 mn. V@ d di-tert-butyl dicarbonate (1.80 g,
8 25 mol) was then slowy added &fa syringe over 5 min and the reaction

FeactPoft v (Rulda |50 mnaivgs SUGH BuabSer abdian tyar ByER PRI (50 mt)
o Vo ASLRRESER S ERSELORORAR ori ST AR R o VR
(6 mL), DIPEA (0.47 mL) and tert-butyl 3-amino-5-methyl-1H-pyrazole-1-carboxylate (380
mg, 1.93 mmol). The reaction was stirred under argon for 72 h, then dissolved in saturated
aqueous sodium hydrogencarbonate (30 mL) and ethyl acetate (50 mL). The organic layer was
15 separated, washed with saturated aqueous ammonium chloride (30 mL), then dried (MgSOy),
filtered and evaporated. Purification by column chromatography eluting with 1:1 to 2:1 ethyl
acetate:hexanes afforded the title compound (500 mg, 85%) as a foam. 'H NMR & (CDCL):
1.37 (d, 3H), 1.62 (s, 9H), 2.54 (s, 3H), 3.08 (s, 3H), 3.40 (s, 3H), 3.58 (m, 2H), 4.60 (m, 1H),
6.82 (m, 2H), 7.08 (m, 1H), 7.15 (d, 2, 7.30 (s, 1H), 7.93 (d, 2H), 8.52 (brs, 1H); m/z 558
20 (M-HY

tert-Butyl 3-amino-5-methvi-1LH-pyrazole-1-cathoxvlate

5-Methyl-1H-pyrazol-3-amine (800 mg, 8.25 mmol) was dissolved in DMF (10 mL) at 0 °C
25 and treated with sodium hydride (336 mg, 8.25 mmol) followed by stirring for a further 30

min. Warmed di-ferz-butyl dicarbonate (1.80 g, 8.25 mmol) was then slowly added via syringe

over 5 min and the reaction was allowed to warm to room temperature and stirred for a further

1 h. The reaction was taken up in saturated aqueous sodium hydrogencarbonate (50 mL) and



evaporated. Purification by colum chromatogr ap'h";}' (eluti r'\'g with 1:1 et hyl

acetate: hexanes to 100% ethyl acetate) afforded the title conpound (380 ng,

23% as a col ourless oil. 1H NMR 3 (CDC13): 1.62 (s, 9H), 2.43 (s, 3H), 3.87
A 2003 '%51 1H) 5 The synthesis of PCT/GB2005/000545

3 {(18) 2- met oxy 1- met hyl et hyl) oxy} - {[4 (et hyl sul fonyl) phenyl

oxy} benzoic acid is described in Exa 11 above. 10 Exanple 16:

3-[(15) - 2- net hoxv- él met hyl et hyl ) oxyl -

( met hox§thBtaeptaie (108 mlp; Fhe preanig lpyesn[aasimte@m@u drieth Y pPBen blised Bethzani de 10

0 O- FI 0 tirr

of N- [ 4- P EIShBFFGPRon by ol 5055 rer oS Tetuips ithes byl eptstomexancs to

met hyl efdpsk ko yhce‘éaté HfrasdinksuleloRpbIRNERO N, b8Y; %%@61 sagm 0.55 mol )

in met hanol ﬁif )45 was ad dec?csiglél um fer’et hOéXI de@ T ;2.0 equiv; 25%

wei ght ’immﬁdﬂﬁ@bhmﬁm@@fﬁﬁaml(@rﬁﬂm X8 ler. I@,ﬁ{)ed 60025 51@1; and stirred

overnight. The reaction m xture was concentrated in vacuo and

chr orat ographed (eating with 50-70% et hyl acetate:isohexane) to give the

titl d. (7 ; %, 6- 2.50 (2s, 6H,
p:';tr t i6al ?@Wﬁp&n&%ﬁlﬁ?ﬁ@t&gﬁ- -me@y%hy@)@xyj %O{[%Weﬂ’&gﬂgz‘g)] 4 (m (ZH;S

4. 40 : i 7.25 (d, 21-1),
7.37 Ez?hﬁ]?X@.bégz&(lgtwﬁé?m?ﬁg5 & fjﬁfxaz“%% ,11?2’&%9 ?br s, 1H): toie so7
(MtH) +, 505 (M H)-

N-[4-(Chl oronethyl)-1, 3-thiazol -2-ti II-3-[(IS)-2-rrethoxv-(1-rrethy| et hyl
oxyl -5-[4- (nethyl sul fonyl) phenoxvl benzamde | o of )25 ~ "0 To a stirred

| - 18 - (] h hyl sul f onyl
oneny! | Bxdinpls 16210 - BRhAR I ARRMENBHRIN - 200G 1 arop of DN

and oxa[mbth%&my,@%ﬁ&zjaﬂl@ﬁ Rfony bRy BdadBmi® OOl ; 2.0
eCIl;lI-'V8.| ents ropw se. e reaction mx UIE\V\B.S Stirred at anbi ent

/s
%

To a stitred solution of N-[4-(chloromethyl)-1,3-thiazol-2-y1}-3-[(18)-2-methoxy-(1-
methylethyl)oxy)-5-[4-(methylsulfonyl)phenoxylbenzamide (280mg; 0.55 mmol) in methanol

15 (5 mL) was added soditm methoxide (1.1mmol; 2.0 equiv; 25% weight in methanol) and the
reaction mixture heated to 50°C and stirred overnight. The reaction mixture was concentrated
in vacuo and chromatographed (eluting with 50-70% ethyl acetate:isohexane) to give the title
compound (71mg; 26%).

"H NMR 8 (ds-DMSO): 1.21 (d, 3H), 2.50 (2s, 6H, partially obscured by water peak), 3.21 (s,

20 3H), 3.43-3.54 (m, 2H), 4.40 (s, 2H), 4.78 (m, 1H), 6.98 (s, 1H), 7.12 (s, 1H), 7.25 (d, 2H),

7.37 (s, 1H), 7.58 (s, 1H), 7.95 (d, 2H), 12.69 (br s, 1H); m/z 507 (M+H)", 505 (M-HY

N-14-(Chloromethyl)-1.3-thiazol-2-v1]-3-[(15)-2-methoxv-(1-methylethyDoxy]-5-[4-
(methylsulfonyiphenoxylbenzamide

‘ﬁ’(fi

/\
0

25
To a stirred solution of 3-{(15)-2-methoxy-(1-methylethyl)oxy}-5- {[4-(methylsulfonyl)

phenylloxy}benzoic acid (1.0 mmol) in DCM (10 mL) was added 1 drop of DMF and oxalyl



tenperature under argon for two hours, then concentrated in vacuo and
azeotroped with DCM The resi due was di ssolved in DCM and

4-(chl oronmethyl )-1, 3-thiazol-2-amne (1.0 mol) in DCM was added along with
Dl PEA (2w0 2nurdisy3sand di met hyl am nopyridine (0.1 mol ). pEhaB003@es4st i ng

m xture was stirred for 13 hours under,,argon at anbi ent tenperature, then
concentrated in vacuo and chromat ogr’ggﬁéd (eluting with 50-60% ethyl acetate
in |sohexane£ to give the title caonpound (53%yield). 1H NVR 6 (d6-DVSO):
1.3 ( ¢hlozidp (28mumels 2.03qpivatenpsy d{@mmﬂgz m&at(ommlzﬂ)le wps FigTEdsat amlyent 4. 8 (m

%13)5 (témp‘ir&f‘m E@%&r%&o‘( ‘%’60 E(Wﬂi ﬁjlellmo cf’glw,#‘?i%z jvacyg &nd aze'o_{)rdpeZl wﬂ:h(BCNE‘ .

3- { ( 19neleBbO@Y disdo1vBt Avbeihyld &(aﬁorém{ehﬁ)(m&mmw 5Am¥ p 0 mmol) in
phenyl ] oxy} benzoic acid is described in Exanple 11 above. 15 Exanple 17

3-[ 4- (D(ZM Wels adcfbd;aﬂar@r\bxﬂmlb[EBEA@GMQB-ah(i d5BhetRylamiupyyidiph (0. tretrl). e Thy | ):

oxyI rret hyl - Ial |aﬁol g )b enzamde N 00 I \ NN~ O ~I N
was stlne r 13 hours under’argon at ambient temperature, then

fhfg&d{é’%‘é%_@f lgﬁn’hgo %%c{r ony eny% %%g}l%ggﬁ% lafést%j%s%?e}ﬁﬁ’fm (336

ng) angd paezmbltﬂbraemmsdﬁrp@%ﬁeuﬁ (190 ng) in DM (5 i), was added DI PEA
(0.68 n and the mxture stirred at anmbient tenperature for 16 h. Water

(75 i) MR addeDMSHQ): tlkie(daBkD. -2 (5, 8K, 12T 6l 3H) B H5dthgH), dctt{ar ) 3.8 25 nl).

iy CS&-?&E& aﬁ Qb 125 bt i g h-ar B3 o Oh 71 A0 S5 br e

drlﬁgg and evaporated to a residue which was chronat ographed on
siltcaw h et hyl acetate as eluant to give the desired conpound (190 ny).
lHNNRS(d6DMSO) 125(d 3H) 2223(m2H) 25(m3H) 3.3 (s, 3H),
35(r13F (( I—% 6.95 (s, 1H), 7.1 (d,
71 Igzsyel&lesm%f 3 KISBZﬁ@ethqw 1-mpthg ﬂ(ytlj)oxw {‘iﬁmgtslytsglfomfﬂ)) n z 483

(Wwi oy ARIR I B deschibad i IHammple 1T above. >

15
Example 17: 3-[4-(Azetidin-1-yicarbonyl)phenoxy]-5-[(15)-2-methoxy-(1-
methylethyDoxv]-N-(3-methvl-1.2,4-thiadiazol-5-yDbenzamide

Nacass
O #@r i

o

To a suspension of 4-({3-{[(15)-2-methoxy-(1-methylethyl)oxy}-5-[(3-methyl-1,2,4-

20 thiadiazol-2-ylamino)carbonyl] phenyl}oxy)benzoic acid (300 mg), HATU (336 mg) and
azetidine hydrochloride (190 mg) in DMF (5 mL), was added DIPEA (0.68 mL) and the
mixture stirred at ambient temperature for 16 h. Water (75 mL) was added and the mixture
extracted with ethyl acetate (3 x 25 mL). The combined organic extracts were washed 1M
aqueous hydrochloric acid (25 mL), saturated aqueous sodium hydrogen carbonate solution

25 (25 mL), brine, dried (MgSO4), and evaporated to a residue which was chromatographed on
silica with ethyl acetate as eluant to give the desired compound (190 mg).
'H NMR 8 (ds-DMSO): 1.25 (d, 3H), 2.2-2.3 (m, 2H), 2.5 (m, 3H), 3.3 (5, 3H), 3.5 (m, 2H),
4.0 (m, 2H), 4.3 (m, 2H), 4.8 (m, 1), 6.95 (s, 1H), 7.1 (d, 2H), 7.35 (s, 1H), 7.55 (s, 1H),
7.65 (d, 2H), 13.35 (s, 1H); m/z 483 (M+H)"

30



n a simlar manner Exanples 17a and 17b were al so prepared: Exanple
tructure w z NVR 17a 540 (MrH)i' 'H NVR 8 (d5-DVBO): 1.25 (d, 3H), 1.5-1.65
(m 2H), 1.7-1.8 (m 2H), 1.95-2.0 (m 2H), 2.15 C | g H (s, 3H), 2.3 (s,
3H), 2. Twd.Bogmo32H), 3.3 (s, 3H), 3.55 (m 2H), 3.7 (PT/ABYPS/EN0T43( M
1H),.6.7 (s, |, HO 1H), 7.1 (d 2H)103. 25 (s, 1H), 7.5 (s, 1H 7.85 (d,
2H), 8.2 (d, 1H) 17b 471 (M:H)+ "H NVR 5 (d6-DVBO): 1.25 (d, 3H), 2.5 (s,
3H), 5 - n 5 (m 1H), 6.9 (s, 1H),
7.1 51“% ‘%’)ﬁl gﬁéger‘?]ﬂfar&ﬁbes %Q R’E;‘/‘f ﬁ%‘cvﬁ %Plgrﬁlﬂ?fe ind 7.55 (s, 1H) O
4413-{ Ekadmpé- Vet hogyuCfureet hyllet hy}s; oxy~- 5- [13 met hwyrk 2, 4- thi adi azol - 2-
yl am jno. carbonlephengd Yoxy) benzoic _acid H | 5 A soI ution of ethyl
4- ({3-{[L7D) - 2- et hoxy- (1- net hyI@@WﬁﬂbxyﬁM@%—M&@}*ll-ﬁ@3H}ls165
t hi adji azol - 2-y| am no) car bo y phenyl } oxly) benzoa ? LRI m.) was
added to a sojutia cf hib’m hydr oxi dﬁe()n bﬁ?%?g@éﬂ g?ﬁb%l?ljlﬁh&\d}gt er (20
m.) . ghe m Xt ur e was red at anbi ent Epaids Gle 2768 eMddns 38hd t he
THE renoved i n| vacuo. aqueous 10 Iaye55 218C3 Hif h9ds R
hydrochl ori c ari ‘ ), and the solid Lg\%’s %I ta{nI I%I I)t%ﬁ’ )1%1( washed
with water and d ikdlin vacuo tp give thgel e%‘@e%{)ﬁ&%%%)dw(f’ #B7§5. |' H NWR
S (dorDVBO): 1) 2 (d, 3H), 2.45 (s, 3H), 3@25{)(553(@3@ 3.5 (m 2H), 4.7-4.8
(in, KH—6-95-(s, :..,, Tt {2 ﬁH)é_—l_gc (d,
o) | n/$7Raa J;i%]n ;iq9+ 4] ?{@fﬁ{lsﬁ@ﬂﬁé{%%%ﬂ%@ iyl
oxy}- 5- [(3- met hy f t’hi adi agol - 2- yl prEnm9sqaishay By ks 3mhenyl, 2@xyypenzoat e
\ ~o to 0 WO 2070(?(/30/ 0359 PCT/ (B2005/ OODEI%‘;}H)’ 6.&?@?11—1), 7.1 (d, 26D, 7.35 (s, 1),

! 7.45 (d, 2H) and 7.55 (s, 1H)
4-({3~{1(18)-2-Methoxy-(1-methylethyl)oxy}-5-[ (3-methyl-1,2.4-thiadiazol-2-
ylamino)carbonyl|phenyl} oxvlbenzoic acid

\D/YO\@g\ﬁj‘\*}‘
0
o
5 b
A solution of ethyl 4-({3-{[(18)-2-methoxy-(1-methylethyDoxy}-5-[(3-methyl-1,2 4-
thiadiazol-2-ylamino)carbonyl] phenyl}oxy)benzoate (1.3g) in THF (40 mL) was added to a
solution of lithium hydroxide monohydrate (310 mg) in water (20 mL). The mixture was
. stirred at ambient temperature for 16 hours and the THF removed in vacuo. The aqueous
10 layer was acidified with 1M hydrochloric acid (6.9 mL}, and the solid precipitate filtered off,
washed with water and dried in vacuo to give the desired compound (1.12 g).
"H NMR & (dg-DMSO): 1.2 (d, 3H), 2.45 (s, 3H), 3.25 (s, 3H), 3.5 (m, 2H), 4.7-4.8 (m, 1H),
6.95 (s, 1H), 7.1 (d, 2H), 7.35 (s, 1H), 7.6 (s, 1H), 7.95 (d, 2H); m/z 444 (M-+H)"
15 Ethyl 4-(43-{[(15)-2-methoxy-(1-methylethvl)oxy}-5-[(3-methyl-1,2.4-thiadiazol-2-

vlamino)carbonyvi] phenyl}oxy)benzoate

&[,Q)Lui&‘




A sol ution of

3- hydroxy-5-{[ (1S) - 2- met hoxy- ( 1- net hyl et hyl ) oxy}-N- (3-net hyl -1, 2, 4-

t hi adi azol - 2-yl ) benzanmi de (3.23 g), 4-ethoxycarbonyl phenyl boronic acid (3.63
g), coppevoguusjsiiseetate (3.63 g), triethylaniine (6.9 mrCY/GEr0sfwesbly
activated 4A nol ecul ar sieves (12.59g) 1pp. DCM (250 inL) was stirred at

anbi ent tenperature and under anbi ent at m)sphere for 2 days. 5 The reaction

L)t RO G URHroKH 5y L G ORE I bR AR A Bt voon et hyl
acet at %n&d?%l-zf@‘l))b@fﬁgmﬁ\é' @&@@%ﬂe%k&nﬁﬁdgr qlﬁh% bH}olnc %ﬁ@%ﬁﬁg%ﬁﬁ% e layer

was separat ed, Wwash sequen I al y eous sodi um onat e

sol ut i acetaia@. 63 |g),etr1eﬂ1yleadné (OSOD), and tbshisnsaticated 44 ridlealsretvaud 2vi) éh was
chr omat ogr a hed _aon silica with 40% ethyl acetate in_ 10 i sohexane as el uant

to gi v& ﬁé@lr)éﬂﬂsc’%lﬁﬁéﬂhanblfn%@ﬁg’ﬁmﬁma der(aathaers pimopphere dor Eadgys 1. 4

' 5. 3 i eaon Pnixtil waf iflgleh meplibn it gkoud e ihdnpg itmcifia €30),

( d 2H)11L 1@1e5)CI(/§rerrldﬁkd i dcrd edd (MRt d1%0i Bp At b00@YhcBween ethyl acetate (300
{[(18) rrethox- -net hvl et hyl ) oxy} - N-(3-net hyl -1, 2, 4-t hi adi azol - 2-
y| ) bendni dmchld(rlcrﬁcﬂ (20 mIH el ethiyd etataic dﬁ]{&l)W&S separated, washed
3-{I

|,

ffewr R R SO
tr' fl U%ﬁﬁ;‘fﬁ&d@ a¢éShndeArhich Qra%ﬂroﬂ%%og? %Heﬁ?ﬁ sﬁﬁca% £, clt @g&%&ﬁéﬁ{ e for 16

hour s e trifluoroacetic acid was re in vacuo an resi dual oil
par tliot |1Mexhnbaa\m*mtmgybt1&awsaé@ccﬁﬂxﬁ&uma 33y aqueous sodi um hydrogen
car bonate solution (300 nL The aqueous Ia%_gr was separated, extracted with

ethyl HOEVRE((CPGCL)1b8 (d3H), AddttHE, edhths, Mdarﬁﬂ) éﬁt&@@&ﬂhéﬁéd with

on il i(gailﬁf#ﬁ-“%@%‘nééﬁpfé’%%&ﬁﬁ@r?h‘f&f%ﬁr TERe 0 b S BV 030"

desi redg q@g‘p A4 5Hg*) "HNWR S (CDC13): 1.2 (d, 3H), 2.5 (s, 3H), 3.3
(s, 311) 4-3. fM H, 4.6-4.7 (m 1H), 6.6 (s, 1H), 7.05 (s, 1H, 7.1
(s, 1H), 9.85 (s 1H) 13 2 (s, 1H; mz 324 (M+H)+ WD 2005/ 080359
PCT/?BOS/OOO4 ) g

3- { [1P1 SyEl kY5 PHel
4- thi aii]pb 7Abnds yllbenzam de 1 4--N

\D/\I/UQ/ﬁ\ﬁI‘:\F

A solution of 3-{[(1S)-2-methoxy-(1-methylethyl)oxy}-5- {phenylmethyloxy}-N-(3-methyl-
1,2,4-thiadiaz.ol-2-yl)benzamide (9.53 g) and thioanisole (13.9 mL) in trifluoroacetic acid (45

eth 1Y 1.2

: _0 ml) was stirred at ambient temperature for 16 hours. The trifluoroacetic acid was removed in
vacuo and the residual oil partitioned between ethyl acetate (100 mL) and aqueous sodium
hydrogen carbonate solution (300 mL). The aqueous layer was separated, extracted with ethyl
acetate (2 x 100 mL}), and the combined organic extracts washed with brine, dried (MgSO,),
and evaporated to a residue which was chromatographed on silica with 50% ethy! acetate in

25 isohexane as eluant to give the desired compound (4.5 g).
'"H NMR & (CDCl): 1.2 (d, 3H), 2.5 (s, 3H), 3.3 (s, 3H), 3.4-3.6 {(m, 2H), 4.6-4.7 (m, 1H), 6.6
(s, 1H), 7.05 (s, 1H), 7.1 (5, 1H), 9.85 (s, 1H), 13.2 (s, 1H); m/z 324 (M+H)"



6 To a solution of 3-[(1S)-2-nethoxy-(1-nethylethyl)oxy]-5-

{[ phenyl net hyl ] oxy}benzoic acid 5 (15.8 g) in DCM (260 nL) was added oxal yl
chloride (5.24 m'), followed by DMF (1 drop), and the m xture stirred at
anbi ent wenpsroataspe for 16 hours. The DCM and excess orairB2oeshioesds de wer e
renoved in vacwo, the residual oil diigsolved in DCM (50 nL) and added to a
sol ution of 5-am no- 3- rrethyl 1,2,4 thiadiazole (6.05 g) and triethylam ne
(14.6 i PDEM . dt I8 St ambi ent
terrpe3 1S_- T5-h "m ?ﬁl S IS e ﬂ{ 128 ere renoved
in anM@dlag@ldg_kmgeﬂzgﬁhggJal oi | part| ti oned bet ween et hyI acetate (250 m)
and 1M hydrochloric acid (150 M). The ethyl acetate layer was separated,

washed sequentially with 1M hydroghl or[l Cia};-l—d aqueous sodi um hydr ogen

carbonate solution, and brine, 0/8“( YS®), and evaporated to a residue
whi ch was chromat ographed on alum @ with et hyl acetate as eluant, then on
silicawith 30% ethyl 15 acetate igf i sohexane as eluant to give the desired
conmpound (9.6 g). iHNWR S (CDC13)+~1.3 (d, 3H), 2.45 (s,3H), 3.4 (s, 3H),
3.5-3.6 (m 2H), 4.55-4.6 (m 111 5.05 (s,2H), 6.8 (s, 1H), 7.1 (m 2H),
7.25 , 10.7 rn/z 414 (M:tH)+ The synthesis of

3 [(1 O-EZSQJEBtl%RW({éLLSMtlﬁ?‘h@WT@I ;r@metswwﬁénﬁph@whmqm&wmmc@c&l d 20
51 (58 dp PP RRB g P St SR 2 )y ellowsed i1 fon

”Et hy | 2@&1 bﬂh/é nixhke Sbrfol-ABEBNt thRY4ia%F0r o M&)ﬁt@eqﬁ@m@ﬁ anlexcelsodalyl ~ 0
\ V 25 WD 2005/ 080359 PCT/ GB2005/ 000545 -106 To a suspension of

3- c hi (Ithbmﬁe[\(/&e{r{:mﬂzﬁd 2- meﬂch dﬂxeyre(silduarbnh@amﬂhgdl 1)1(1)@1}/1— BRI ) landwmtifigd tolaH-
pyrazol - 3-yl rbo .} n % acid. (344 : T 66 ng)
and BMO&. C@m wﬁﬂo’gmem ef) mddiegoly HP %(nﬁdﬂﬁ@yla %g(%&% (0.50
m) a o o ter (30
1) vad Ao, s e nf%ﬁli"ﬁﬁ?ét@g@“ R TR ALk 36 el TN T
Thel & aidieReessarigidfiagnigx veRemoved £ vasashed thé tdmdlaall dibpartitibid Helaset) | and
evaporated to a residue which was chr omat ogr aphed

ethyl acetate (250 mL) and 1M hydrochloric acid (150 mL). The ethyl acetate layer was

separated, washed sequentially with 1M hydrochloric acid, aqueous sodium hydrogen

carbonate solution, and brine, dried (MgSO,), and evaporated fo a residue which was

chromatographed on alumina with ethyl acetate as eluant, then on silica with 30% ethyl

15 acetate in isohexane as eluant to give the desired compound (9.6 g).
"HNMR 3 (CDCL): 1.3 (d, 3H), 2.45 (s,3H), 3.4 (s, 3H), 3.5-3.6 (m, 2H), 4.55-4.6 (m, 1H),
5.05 (s,2H), 6.8 (s, 1H), 7.1 (m, 2H), 7.25 (m, 5H), 10.7 (s, 1H); m/z 414 (M+H)"

The synthesis of 3-[(1S5)-2-methoxy-(1-methylethyl)oxy]-5- {[phenylmethylJoxy}benzoic acid

20 is described in Example 3 above.

Example 18: 3-[4-(Azetidin-i-ylcarbonyl)-2-chlorophenoxy}-5-[(1.8)-2-methoxy-(1-

methvlethyDoxv[-N~{1-methyl-1 H-pyrazol-3-vI)benzamide

.

.
25 <




on silica eluting with a gradi ent of 50-100% et hyl acetate in hexane to give
the desired corrpound (197 nmg). IHNWMR S (CDC13): 1.3 (d, 314), 2.4 (m 2
3.4 (s, 3H), 3.5 (m 2H) 3.8 (s, 3H), 4.2-4.4 (m 10 4H), 4.6 (m 1H),
(d, 2H), 7.0 (m 2H), 7.2 (m 2H), 7.5 (d, 1H), 7.8 (d, 111), 8.60 (br s,
1H); m NVAYSORBEY + In a simlar manner, Exanples 18a- R@U‘iﬁé‘i"@/ﬂﬁfr%@
prepared: Exanple Structure nx/z NI\/R10(aa Z.N_ 483 (MtH)+ "H NVR S (CDC13):
1.3 (d, 311), 2.4 (m 2H, H3.4 (s, 3H, 3.5 (m 2H), 3.8 (s, 3H, 4.2-4.4

(m 1 0estftndBh of Botn el it s nch URRAT D5 (RS,
( CDClﬁ?’razdlv’a’Syl()ﬁmnS]dhnboﬁyﬂ}p&lﬁmylﬁiﬁ)y]benzdnc abldr(3N4 i?ngz} I(IATI;B@M mk)and m 211), 3.8

, 41-1| 6. 95 CN aCF,
(5 1y Tydrochlapids st DRYE (10 7). (ks aidpd DICBAGD S8 migrand 188 20 (s, 111)

(1:3/? H; 1|}1|-1 é?e:)’st%rwgg 'ix:gb1e§g?n1%er%1%%\é§fo}r giﬁ_éqou% g’\f%tgf (3§ :igﬂ’_)) \mzfaséglangéﬁ %uﬁq thft:) H gSé 5 (s,
311)5 n?zsgt%re( é{tgaét%&lmth@tfgfl ackfhie %"}Q 15 YnLj (I?le c%ffﬁome& 04%\'&1% exbibis wWerdS (d, 2H),

S (CDC13): 1.3 (d,
3H) Wa@he(ddmtlﬁbi)ne diied @MCH) 4nd svapgfcat)sd BJ ﬂﬁasﬁiuﬁ Whigh k) (;herStogmphai-l) 3.95

211) >on Sl%lceﬁluﬂﬂiwmh @TH@J@&* of M ﬂﬁ}ﬁ asetéte(%ﬁk%w t‘?/@"?(ﬂéﬁs‘;gftﬁ%éw 2s(m
PCT/ GBe034:039% the).- 107

"H NMR § (CDCLy): 1.3 (d, 3H), 2.4 (m, 2H), 3.4 (s, 3H), 3.5 (m, 2H), 3.8 (s, 3H), 4.2-4.4 (m,
10 4H), 4.6 (m, 1H), 6.7 (d, 2H), 7.0 (m, 2H), 7.2 (m, 2H), 7.5 (d, 1H), 7.8 (d, 1H), 8.60 (br s,
1H); m/z 499 (M+H)*

In a similar manner, Examples 18a-18e were also prepared:-

Example Structure m/z NMR

18a f‘m— 483 (M+H)" | '"HNMR & (CDCL): 1.3 (d, 3H), 2.4 (i, 2H),
\Uz\rO\@ﬁ\H \N‘

3.4 (s, 3H), 3.5 (m, 2H), 3.8 (s, 3H), 4.2-4.4
(1, 4H), 4.6 (m, 1H), 6.8 {m, 2H), 7.0 (m,
2H), 7.2 (m, 1H), 7.3 (m, 1H), 7.4 (d, 1H), 7.5
(@, 1H), 8.50 (s, 1H)
18b . O | 533 0FE) | HNMR S (CDCL): 13 (&, 3H), 2.4 (m, 2H),
Y @jﬁ " 3.4 (s, 3H), 3.5 (m, 2H), 3.8 (5, 3H), 4.2-4.4
(mm, 4H), 4.6 (m, 1H), 6.8 (m, 2H), 6.95
oF, (4,1H), 7.1 (s, 1H), 7.3 (m, 2H), 7.75 (d, 1H),
8.0 (s, 1H), 8.50 (s, 1H)
18¢ . . ,f\ | 453 (MAH)" | 'H NMR § (DMSO-d6): 1.2 (d, 3H), 2.95 (s,
oY ‘Qiﬁ Vool astoaEy | ), 3.25 (s, 3H), 3.5 (m, 2H), 3.8 (5, 3H),
475 (m, 1H), 6.55 (s, 1H), 6.8 (s, 1H), 7.05
(@, 2H), 7.2 (s, 1H), 7.4 (5, 1H), 7.45 (d, 2H),
7.6 (s, LH), 10.85 (br s, 15)

18d . ] DO | "H NMR 8 (CDCly): 1.3 (d, 3H), 3.0 (d, 3H),
Yy

3.4 (s, 3H), 3.45-3.6 (m, 2H), 3.8 (s, 3H), 3.95
(s, 3H), 4.6 (m, 1H), 6.6 (m, 2H), 6.8 (m, 2H),
7.05 (s, 1H), 7.25 (m, 2IT), 7.7 (b, 1H), 8.2 (d,
1H), 8.4 (b, 1)




483 (MrH) +
3H),
6.6 (m 2H),
Ove 1H) WREW§MPed acids for

(s,

3.4 (s, 3H),

H NVR 8 (CDCL3):
3453
6.8 (m 2H

(d, 3H);

2H), 3
, 1H), 7
t he prepa

1.3
6 (m
7.1 (s

prepared as described below 5 07-
3- Chl or o- 4- [(3 [(18) 2- rrethoxv (1 rrethyl et hyl

oxy] ) A
~N-

3-chl

| H py
added

3.
7 05 (
S, 1H) belpwz 460 (MrH)+ The acids required for the synthesis of Exanples

18a-e were nade using an anal ogous
H NVR S (CDC13):

(M) +

-ro 4- (3-

.9 (s, 3H, 18e O NO /O
\ o (s, 611), 4.6 (m
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f ExanmBCassRI80300BA-

2
8
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e were

“tigt N

)am noj
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stl rred at anbient t
din VaCJO “Th&® aqueous | ay

er was
atefilteée

LRGN i NN
51 YsoX)] 3. 545{%}033‘?5&6154 2H), 3.8
1086 %3) 5 chid] s (14.,%3
I

€ ﬁéé“r bﬁ)tﬁ %(T‘P:@H) 18 trddh.$-5dhd

@@H}jl fied with 2M hydrochl or
red off.

}—anelthe soti-dprecipit
in vacuo to give the desired acid (1.879g).

el bt it 8

14(d 3H)

3.4

met hod: Structure

1H NVR S (CDCL3): 1.

(s, 3H),

c acid

nm.) was

1.7
[ he THE
c acid
and
4 (d,

agh foregsare g Otogg 56 ()

:n/z NVR ZN 444

0~~ \ HN35(m 2H) ,
7.3 (m

(5§ 3a8EPoro ﬁ TZB &Mmethoxv—( 1 111ethvlethv%)oxvﬂ 5- ?{( {-nletf}\fHH-pvrazolq

yhamino]carbonyl}phenyloxvlbenzoic acid

\O/YO(;)OLE/:\;N_

<l

o
To a solution of methy] 3-chloro-4-(3-[(15)-2-methoxy-(1-methylethyl)oxy]-5-{[{1-methyl-
1 H-pyrazol-3-yl)amino Jcarbonyl} phenoxy)benzoate (2.23 g) in THF (58 mL) was added a 1M
10 solution of lithium hydroxide monohydrate in water (11.7 mL). The mixture was stirred at
ambient temperature for 18 hours and the THF removed in vacuo. The aqueous layer was
acidified with 2M hydrochloric acid (5.85 mL), and the solid precipitate filtered off, washed
with water and dried i vacuo to give the desired acid (1.87g).
| "H NMR 8 (CDCly): 1.4 (d, 3H), 3.4 (s, 3H), 3.6 (m, 2H), 3.8 (s, 3H), 4.7 (m, 1H), 6.95 (m,
“15 1H), 7.05 (m, 1H), 7.1 (d, 1H), 7.3 (m, 2H), 7.6 (m, 2H), 8.1 (s, 1H), 10.75 (br s, 1H); m/z
460 (M+H)"

The acids required for the synthesis of Examples 18a-e were made using an analogous

method:

Structure NMR |
'H NMR § (CDCls): 1.4 (d, 3H), 3.4 (s, 3H),
3,5 (m, 2), 3.8 (s, 3H), 4.7 (m, 1H), 6.95 (m,

(8] e—d
S nN—
\O/\rOO)Lﬁ/E;\
) 1H), 7.0 (m, 1H), 7.1 (m,1H), 7.3 (m, 2H), 7.6

. (m,2H), 7.8 (d, LE), 10.8 (s, 1ED)

me
444 (M+H)"




F (m2H), 7 8(0|, 1H), 10.8 (s, 1H)

/ 0 WD 2005/ 080359 PCT/ GB2005/ 000535
-108 0 ZN- 494 (M+rH)t 'H NAM S (d6DVBO): 1.2 (d, 3H), 3.3 (s, 3H, OO HN
3.5 (m 2H), 3.8 (s, 3H, 4.7 (m 1H), 6.5 (s, 0 1H), 6.8 (s, 1H), 7.05 (d,
1H), 7.2W®2008PB035%.5 | Ho ~ OF, (s, 1H), 7.6 (s, 1H),r@r/Geehosaedsss 8.5 (s,
1H), 6 10.85 (s, 1H) o N 426 (MrH) +1odd NMR S (d6D|VBO): 1.2 (d, 3H), 3.25
(s, 00NH424(MH) 3H) 3.5(m 2¥B 38(3, 3H), 75(m 1H) 0 6.55

S, 1 —6+8 S5 J.II 4 —F | , 1.6 (s,
05, oS oo i T O TR RGP WA (RSB B ( Coe1 %)
L5 e “\Q 11@3) B, | 1,1 3 45 Se02txms @M, 30l 1056581 | 3. 95 (s

.6 o0 (m m . , . , 7.
(s, 1H), 7.36%%, 1H), 7.95 (d, 1H), gﬁg,é%?,d{ﬁﬁzog(iiﬁfﬁﬁ%uﬁga%“ red esters
for ExanpP &, 18a-e were prepared s 1éié>§’<§r($,b§h85@i,lﬁ\h&WIm,l

3-chl pro-495( 3- [(18) 2- met hcxv-(l- met hyioegtsl&\{h)[)oxy] 5-
[ (1-methyl-lH pyrazol - 3- vl ) am nol ciar bony} phenoxy \benzoate 0 Oy O NN\

= -+ 1
H Qo,\ro @i /E;N— 426 (M+H)" | 'H NMR § (dsDMSO): 1.2 (d, 3H), 3.25 (s,

=

424 M-HY | 3H), 3.5 (m, 2H), 3.8 (s, 3H), 4.75 (m, 1H),

) 6.55 (s, 1H), 6.85 (s, 1H), 7.1 (d, 260), 7.2 (s,
Hoj‘/@ 1H), 7.4 (s, 1H), 7.6 (s, 1H), 8.0(d, 2H), 10.85
(brs, 1H)

. Cw- 456 (M+H)" | THNMR 8 (CDCLy): 1.35 (4, 3H), 3.4 (5, 3H),
\O/YO\Q)‘\N \N’
H

3.45-3.6 (m, 2H), 3.8 (s, 3H), 3.95 (s, 3H), 4.6
0 (m, 1H), 6.7 (m, 2H), 6.85 (m, 2H), 7.25 (s,
HD“/Q 1H), 7.3 (s, 1H), 7.35 (s, 11), 7.95 (d, 1H), 9.3

(b, 1H)

The required esters for Example 18 & 18a-e were prepared as described below:

Methyl 3-chloro-4-(3-[(15)-2-methoxy-(1-methylethyDoxy]-5- {[{1-methyl-1 H-pyrazol-3-

5 yDamino]carbonyl}phenoxy)benzoate

o} =
. Q S /N_
O/\r N N
H
o]

cl

o]
To a solution of 3-hydroxy-5-[(1.5)-2-methoxy-(1-methylethyl}oxy]-N-(1-methyl-1H-pyrazol-
3-yD)benzamide (832 mg, 2.72 mmol) and methyl-3-chloro-4-fluorobenzoate (504 mg, 2.72
mmol) in acetonitrile (20 mL) was added potassium carbonate (364 mg, 2.72 mmol) and the
10 stirred mixture heated at 160°C in a ‘Smith Creator Microwave’ for 30 minutes. The mixture
was allowed to return to ambient temperature and pressure, filtered and evaporated to a
residue which was chromatographed on silica with 0 -50% ethyl acetate in hexane as eluant to
give the desired compound (1.11 g).
mlz 474 (M+H)"
15



MeO /

ng, 2.

acetonitrile
the 10 st MG¥
m nut es.
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conpou

c

72 mmol ) and net hyl -
20 ni
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3-chl oro-4-fl uorobenzoate (504 ny,
was added potassium car bonate (364
PM%Pure heated at 160Cin a "Snmith Creat

filtered and evaporated to a

silica Tﬁéé&ta@s reﬁ@l@@fepiﬂe

O To a solution of 3-hydroxy-5-[(1
S) - 2- met hoxy- ( 1- net hyl et hyl ) oxy] - N- (1- net hyl - | H pyr azol -

3-yl ) benz
2.72

dClif

2. 72 mmol)
BHGHNBAPESS for 30
was allowed to-ri@Purn to anbi ent tenperature and

resi due whi ch was chronat ographed on

am de (832
nmol ) in
and

d
-109

g‘ga re

The estmetﬁodeqw red for t he synt heS| s of Exanples 18a-e were prepared using

an anal-ogous—— nr'nJJnnL Structures-tsz/z NVR-.Q ZN 458 (MtH)' "'H NMR S
(coal ) 1. 3(8trughre’ 3.4 (s 3H;n/z ?HN35(m HMRss(s 3H)|, 3.9 (s,
3H), 46 (Mmoo tH,—6.9Am - t—=F 7.8 (m
oH) . 8.6 (s ol oL2% 508 d(gﬁ;m*mk' HW(FEB&%?. ’%'iﬁzg@w, 3.4 (s,
3H) H0~o m*"?@fm 2H), B.8 (s, 3HI)J3531:1195-1),(38(8311))39(43&@@(111\ 1H), 6.75
1H), 6.85 1H), 6.95|(d, 1H), m 1H),
LS 35( i 1H, 8(I(d, 3 0 1H| 8.4 (s. 1@?) %3(?%(53 %E@g%@(’“’i@( 44 HH
NVR 5 |(d6DMVIO? 1.2 (d, 3H)| 1.3 (t, 3MF(m 20,866 3. 25 (s, 3.5 (m
2H), 3.8 (s,”3H), 4.3 (q, 0 2H), 4.8 (m 1H), 6.55 (s, 1H) 68 (s, 1H),
7.1 Eto I 1 (d, 2%,/%\2 (sy 3okNovey™49 ' sl MepC$ 1634, 386 B4 s, 9p- 0(d, 2H),
10. 85 |( br ~§- s
i 3.5 (m, 2H), 3.8 (s, 3H), 3.95 (s, 3H), 4.6 (m,
1 1K), 6.75 (d, 1H), 6.85 (m, 1H), 6.95 (d, 1H),
MeoY@CF 7.1 (m, 1E), 7.3 (m, 1H), 7.35(m, 1H), 8.1(d,
0 ’ 1H), 8.4 (s, 1H), 8.5 (s, 1H)
= 454 (M+H)" | "TH NMR 8 (d;DMSO): 1.2 (d, 3H), 1.3 (, 3H),
~ o} =
oY NN 3.25 (s, 3H), 3.5 (m, 2H), 3.8 (s, 3H), 43 (g,
! 2H), 4.8 (1, 1H), 6.55 (s, 1H), 6.8 (s, 1H), 7.1
Etop/ (d, 2K1), 7.2 (s, 1H), 7.45 (s, 1H), 7.6 (s, 1H),
o 8.0(d, 2H), 10.85 (br s, 1H)
=\ | 470 (M+H)" | '"H NMR 3 (CDCLy): 1.3 (d, 3H), 3.4 (s, 3H),
\O’YOQ/B‘Q N 3.45-3.6 (m, 2H), 3.8 (s, 3H), 3.95 (m, 6H), 4.6
! (m, 1H), 6.5 (d, 1H), 6.65 (s, 1FD), 6.8 (m,
Meo“/@ 2H), 7.1 (s, 1H), 7.25 (m, 2H), 7.8 (d, 1H), 8.4
O OMe (b, 1H)

The precursor for Example 18¢ was prepared at 150°C in DMF for 4 hours, using 1.2
equivalents of the fluoro-ester. The precursor for Examples 18d-e was prepared at 150°C in
DMF for 2 hours.

The methyl 4-fluoro-2-methoxybenzoate used in the preparation of the precursor for
Examples 18d-e was prepared from 4-fluoro-2-methoxybenzoic acid according to the
procedure described in WO98/13332.

10
The synthesis of 3-hydroxy-3-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-

3-ylbenzamide is described in Example 3.



ZN_ 470 (MtH' "HNWR S (CDCI3): 1.3 (d, 3H), 3.4 (s, 3H, NNe ~ N
3.45-3.6 (m 2H), 3.8 (s, 3H), 3.95 (m 6H), 4.6 0 (m 1H), 6.55 (d, 111),
6.65 (s, 11-1), 6.8 (in, Meo 2H), 7.1 (s, 1H, 7.25 (m 2H), 7.8 (d, IH),
8.4 0 onwd Mos/dsbide $The precursor for Exanpl e 18c was mrapassdsaosdsS0C in
DVF for 4 hours, using 1.2 equivalent Gof the fluoro-ester. The precursor
for Exanples 18d-e was prepared at 15(} in 5 DV for 2 hours. The nethyl

4-fl uoro-2-nmet hoxybenzo ate used in the preparation of the precursor for
Exanpl esXJmp) ed 94 A< 4-{ (Dimethy]aminelcarhonyliphe gty hdrmeihexydr d according to
t he Pr Ogs, hed izo 34 10 The synthesis of

et oxy ; et hyl ) oxy] - N- (1- net hyl -1 H pyrazol -
3-yl)benzam de is described in Exanple 3. 05/ 080359 PCT/ GB2005/ 000545
-110 Exanple 19: 3-14-1(Di net hytam phenoxy}-5-f(1S)-2-met hoxv- 1-
met hyl et hoxyl - N- 1H- pyr azol - 3-yl benZa "NJ NH OO0ON 11 ~\ H.\ To a
suspensi on of 4-{3-[(15)-2-nmet hox37- t hyl et hoxy] -5-[ (1H pyrazol -3 5

yl am no) car bonyl ] phenoxy} benzoi c| -@ (280 ng, 0.55 nmol), HATU (260 ng,
0.685 mmol ) and di net hyl am ne 70325 nlL of 2. OM solution in THF, 0.685
mmol) in DMF (1 nmL) was added DI PEA (0.238 ni, 1.37 nunol) and reaction

m xture stirred for 16 hours at anbient tenperature. Water was then added
t o reacty e ! it 1 3 _m). Oganic

| ayer V\ggQ%iﬂﬁfé%bﬁwéi{%r{g;ﬁﬁgﬁggﬁg%{iu@ﬂetﬁ%%ﬁgggﬁgc[gfgggﬁ%ﬁgnd saturated 10
bri neS splawidnodcaramy!dhérecty | idpS6d JacidH2B O nag, 6. Sfanmodin BT §26dmp .68 mmahd
resi due chromatogr aﬁged (50-.100% e{ hyl .acetate in isqghexane) tq give a
white s&id dmethylagyne Y5345 miiaf 2\ salytigs i) 0.685mpgl) mMES] g )was gy) |
3.3 (s, o fdhDBER (().@38 %@,’1.347‘ xzﬁao(lfﬁnd]llégctio(?rﬁixture stirred for 16 hours at ambient

temperature, Water was then added to reaction mixiure and extracted into ethyl acetate (3x25

mL). Organic layer was washed with saturated sodium hydrogen carbonate and saturated
10 brine solution and dried (MgSOy). Filtrate was concentrated in vacuo and residue
chromatographed (50-100% cthyl acetate in isohexane) to give a white solid (95 mg; 40%).
"H NMR & (dg-DMSO): 1.2 (d, 3H), 2.95 (s, 6H), 3.3 (s, 3H), 3.5 (m, 2H), 4.75 (m, 1H), 6.6
(s, 1H), 6.8 (s, 1H), 7.05 (4, 2H), 7.2 (s, 1H), 7.4 (d, 2H), 7.45 (s, 1H), 7.6 (s, 1H), 10.8 (s,
1H), m/z 439 (M+H)"
15

In a similar manner, Examples 19a-d were also prepared:

Example Structure m/z NMR

19a e /f\,w 451 (M+H)", | 'H NMR 8 (d-DMSO): 1.2 (d, 3H), 2.2 (m,
Y N 449 (M-H)Y | 2H), 3.25 (s, 3H), 3.5 (m, 2H), 4.0 (m, 2H),
o]

4.3 (m, 2H), 4.75 (m, 1H), 6.6 (s, 1H), 6.8
(s, TH), 7.05 (d, 2H), 7.2 (s, 1H), 7.45 (s,
1H), 7.6 {s, 1H), 7.65 (d, 2H), 10.8 (s, 1H),
12.4 (s, br, 1H)

19b /f\NH 457 (M+H)", | "H NMR § (dg-DMSQ): 1.2 (d, 3H), 2.95 (s,
(;/( e
0Q

. Q

Sy 455 (M-H)* | 6H), 3.3 (s, 3H obscured by water peak), 3.5
(m, 2H), 4.75 (m, 1D, 6.6 (s, 1H), 6.8 (s,
/!L\NQF 1H), 7.15 (s, 1H), 7.2 (¢, 1H), 7.25 (s, 1H),
© | 7.4, 1H), 7.45 (s, 1H), 7.6 (s, 1H), 10.8 (s,
1E), 12.4 (s br, 1H)

-




(s, 1H, 6.8 (s, 1H), 7.05 (d, 2H), 7.2 (s, 111), 7.4 (d, 2H), 7.45 (s, IH,
7.6 (s, IH, 10.8 (s, 1H. nt/z 439 (MH)+ 15 In a simlar nmanner, Exanples
19a-d Were al so prepared Exanple Structure rn/z NVR 19a ~NH 451 (M+tH)~, 1H
NVR 6 6DI\/502 (d, 3H, 2.2 (in, \~b N 449 (MH" 2H), 3.25 (s, 3H),
3.5 (m 2W920ﬂ"@‘°%‘r% 21-1), 0 4.3 (in, 2H), 4.75 (m 1HMCIVEBHOYWISIL) 6.8
(s, IFl), 7.05 (d, 2H), 7.2 (s, IH,-T1¥45 (s, 0 1H), 7.6 (s, 1H), 7.65 (d,

2H), 10.8 (s, 1H, 12.4 (s, br, 1H 19b NH 457 (MH—I) 1H NVR S (d6- DVSO) :

peak) ’3.3?9?91927?‘71 ZFDEF g&mﬁsm ﬁ@g@g@%ﬁegz@/ 1tH)er

k),
??%)(s, 1H), 7.2o (10 3171)&9&5 Hy25 (3 385bgcared tyH) |
(s, 1H), 10.8 (s, GL) 4 (s pr, 1H MD&Q@&A@&%@&M&%@@%@NS t5
o

L (W + 310)] 456 °N”R B NN A I
211), 4.75 (m IH) 6 3 N o (s 111), 6. B7@ss, 14545 @, 09, (0 ,2H),12.7. 2 (s,
IH), 10 7.4 (s, 1H), 7.45 (d, 21f), 10.7 @g IH), 12.1 (s br, 1H) 19d 0 499
(MrH) "L 1H NVR 6 (d6- DVBO) 12 d. 311), | FB I 497 (MH+ 3H), 2125 (m

21-1),| 3.2%d(s, |3H obscur ed wékflﬁ)é,a()lHNm&(HBDMSO) M2'{d,BHp2a (s( mIJ 2H) ,
z‘;iaz;,”%ﬁaﬁﬁuao@% By ot dodn 0y, fudikan 107

water peak), 3 5 (m, 2H), 4.0 {m, 2H), 4.3
(m, 2H), 4.75 (m, 1H), 6.35 (s, 1H), 6.5 (s,
o 18), 7.1 (d, 1H), 7.15 (s, 1H), 7.4 (s, 1),
7.6 (d, 1H), 7.8 (s, 1E), 10.7 (s, 1H), 12.1 (s
br, 1H)

The required acid for the preparation of Examples 19 and 19a was prepared as described

below:

5 4-{3-[(15)-2-Methoxy-1-methylethoxvy]-53-[(1 H-pyrazol-3-ylamino)carbonyl lohenoxybenzoic

acid
\O/\l/O\@i”/QNH
Ygo

o]

To a solution of tert-butyl 3-({3-[4-(ethoxycarbonyl )phenoxy]-5-[(1S)-2-methoxy-1-

methylethoxyjbenzoyl}amino)- 1 H-pyrazole-1-carboxylate (1.75 g, 3.25 mmol) in THF (16
10 mL) and water (8 mL) was added 1M solution of socium hydroxide (16 mL; 5.0equiv) and

reaction mixture allowed to stir at room temperature for 16 hours. The THF was removed in

vacuo and 1M citric acid added until pH 3-4. Pale yellow precipitate was filtered off and

washed with water to give a pale yellow solid which. was dried in vacuo (1.18g, 71%).

TH NMR & (ds-DMSO): 1.2 (d, 3H), 3.25 (s, 3H obscured by water peak), 3.4-3.5 (m, 2H),
15 4.75 (m, 1H), 6.55 (s, 1H), 6.85 (s, 1H), 7.1 (d, 1H), 7.25 (s, 1H), 7.45 (s, 1H), 7.6 (d, 1H),

7.95 (d, 1H), 10.85 (s, 1H); m/z 412 (M+H)",

The acids required for the preparation of Examples 19b-d were prepared in a similar manner:



br,

prepared as described below 5

4-{3-[

(15) -

| am no) caVBYd38H8noxy} benzoi c

- 2- Met hoxy- | - met hyl et hoxy] - 5-[ ( 1H pwazol -

aC|d NH 0~ /01

1H) The required acid for the preparation of Exanples 19 and 19a was

~ ~ NPCTHEB20p00854F0 a

solution of tert-butyl
3-({3- [4 (et hoxycar bonyl)phenoxy] 5- [(18) 2- rret hoxy | -
met hyl Lnuxg DEIILUyTTolIII n /J.ﬁ: yrazote=t=cat u te—(1—75¢;—3-2p nunol)
in THE (16 '% H£ and lwat’8* (8/nL) was added | ution of sodium
hydr o I€ET NROe jui V)Than‘g I‘}mm@mmaﬁ UE?& &y, wﬁe FAQbEdkdell ak room ;
t enperiate ¥ hours. e was r a citric aci
added un"t:anF‘P 3-4. Palle yellow ‘@%ﬁrﬁ?a}%n??\ﬁ%&ﬁ %E% %‘%fi ]yﬁ hvashed
W th wat er give a pqu e yel | oyw6.8Disj 10h),wtd @hHNa25ds; 118)l7.4 6, Mpcuo(d( 1} 18g, 71
% . 1H N A d5-DVBO) ;| 1.2 (d, . [ by water peak),
3.4-3.5 (fm 2H), 15 4,75 (m 1@%8@%%%%&1 HI)GR]?E@ e‘g‘) 1] (d, 111),
7.25 (57 TH 7 45 7S, T, 76 i miki 1H); rn/z
412 (|Y|+H)+ Thej @ﬁ{ds nequired 40@%& ﬁl)rhgﬁg)rggtzp&or?l )L#Ex?’m@g% btd were
pr eparie® T n{:m'l'ar manner : W@@B@@%S’@@B@a@@ﬁ@Bﬁﬁbﬁi/@)@%ﬂsﬁﬁ1 2
Structiure fn NVR "H{ NWVR (d& )6853(321 al(gu)ﬂ; 7@2@1@374% obscured I
by watier , 3.5 (m| 211), 4| ()d 5, 1H),
7.2 (4, ™ 7.25 (t, 1H), 7.4 qéﬂ)’ fiﬁfd 2;4)60(70(3 1HP-la | / F 1H) 7.3 (d, 1H),
7.85 (|d, °2H) 108(brs,1 "HINWR (d6-DVMSO): 1.2 (d, 3H), 2.2 (s| 3H),
3.25 (s, 30 "1 NH dbscur ed ?M—II)WRQ%—IIIQ@,1.2%1,—5HTB’12(QH}),3.%(251{ m 1H),
? Sg (d. "\&‘J]bjﬁ Ez llllzl)i)’ 7. 'Loésgdred%lg)\x/atezpe%%), g.f(m'Zﬂg,ﬂﬁ?(Ihﬁ%l),(ﬁ.sﬂ!(s,nP -y 19,

L 1H), 6.7 (5, L), 6.9 (d, 1H), 7.1 (5, 1H), 7.3 (5, 1H), 7.7

HOYCIC' (dd, 15), 7.95 (d, 1H), 10.0 (s, 1H)

10

The ester required for the preparation of Examples 19 and 19a was prepared as follows:

fert-Butyl 3-({3-[4-(ethoxvearbonvDphenoxy]-3-[(1 S)-2-methoxy-1-

methylethoxvylbenzovl} amino)-1H-pyrazole-1-carboxylate

W@ﬁ’“%

d

tert-Butyl 3-({3-hydroxy-53-[(15)-2-methoxy-1-methylethoxy]benzoyl} amino)-1H-pyrazole-1-

carboxylate (391 mg, 1 mmol), ethyl-4-boronic acid benzoate (388 mg, 2.0 equiv), copper (II)

acetate (363 mg, 2.0 equiv) and triecthylamine (0.7 mL; 5.0 equiv) were suspended in dry

DCM over freshly activated powdered 4A molecular sieves (ca. 1 g) for 7 hours under an

ambient atmosphere. Reaction mixture filtered through diatomaceous earth was washed with

DCM (x3). Filtrate concentrated in vacuo, taken up in ethyl acetate and washed with 1M

hydrochloric acid, saturated sodiuvm hydrogen carbonate, saturated brine and dried (MgSOy).

Filtered, filirate concentrated inz vacuo and chromatographed (0-50% ethyl acetate/isohexane)

15 to give a brown oil (210 mg, 39%)



rH NVR (d6-DMSO): 1.2 (d, 3H), 2.2 (s, 311), 3.25 (s, 3H ~0"Y b N NH
obscured by water peak), 3.4 (m2H), 4.6 (m 1H), 6.4 (s, 1H), 6.7 (s,
1H), 6.9 (d, 1H) 7.1 (s, 1H), 7.3 (s, 1H), 7.7 H/ ci (dd, 1H, 7.95 (d,
1H), 10.0 g The ester reqw red for the preparation of Exal Ies 19 and
tert-Butyl 3-(3-[4-(et hoxycar bonyl | ohentsey] - 5-[ (1S) 2-nethox -11 5

met hyl et hoxy] benzo- vl } am no) - 1H pyrrazol e-1 - car boxyl ate NNN--/~/ Qe NC

0O tert-1 T & t Y, oyI}

am no) - pyr a%cptﬁl Mg& boxyfgt(d«:ég%@ %@H %3}@3 ﬁgﬁﬁ’ﬁt Q%)j’bdogg c acid
benzoat2H), 38§myuH),%. 9(§QIH')V7)0 (d; QPPET.0% &L 21) am@salﬁ)(@eqs ngt), .08 (¢RHY) and
triethylamne (0.7 gqui v) were suspended in dry 10 DCM over freshly
acti vat2d (pond )edlfﬂ%(?rﬁﬂéﬂhl ar sieves (ca. 1 g) for 7 hours under an

anbi ent at nosphere. Reaction mxture filtered through di atomaceous earth was
washed with DCI\/I (x3) Flltrate concentrated in vacuo, taken up in ethyl

concentg @glaten vacuo and chr omat ogr aphed (0-50% et hyl acet at e/ i sohexane)

15 to give a brown oil (210 rng, 39% 2005/ 080359 PCT/ GB2005/ 000545 -113
1H NVMR 6 (CDC13): 1.3 (d, 3H), < N,*?l 6 (s, 911), 3.4 (s, 311), 3.5
(m 2H), 4.35 (q, 2H), 4.5 (m ‘411), 7.0 (d, 2H), 7.05 (s,

2H), 7.2 (s, 1H), 8.0 (s, 111), 8 05 ,(d 2H) 9.2 (s, br, 1H; mz 440
(MtH) +. 5 tert-But %{& hydrox5 - 2- et hoxy | -meth | ey
t hoxy] b&? &ﬁﬁ%g{b‘mq- 3a@8‘117é’19XY) x%rmath@m “1T OH A sol ution of

J;rg{ LyPe {h%ﬁ.f}ga{xﬁ% gfﬁ&aﬁ]ﬂﬁ&ﬁp#ﬁ} azoll ﬂﬁé’@? %gﬁﬁ %78{15%0%1111‘:&}1: 1Lrtr?ml) in

THE (348L) 36 shinAD10ehDpRed evatdleddnd WageEWAE HAtAEENIRY). PLOYE PdlIditul ¢l t rogen
(x3). 10% Pal | adi um on

carbon (2.3 g; 10% w/w) was added and reaction mixture was evacuated and finally purged

with hydrogen gas. Reaction mixture was left to stir at ambient temperature under a hydrogen
balloon for 16 hours. Pd/C was filtered through diatomaceous earth and the filtrate
concentrated in vacuo to give a white foam (18 g, 97%).

15 'H NMR 8 (dg-DMSO): 1.2 (d, 3H), 1.55 (s, 9H), 3.25 (s, 3H obscured by water peak), 3.4-3.5
(m, 2H), 4.7 (m, 1H), 6.5 (s, 1H), 6.95 (d, 1H), 7.0 (s, 1H), 7.1 (s, 1H), 8.2 (d, 1H), 9.65 (s,
1H), 11.2 (s, br, 1H); m/z 392 (M+H)*

tert-Butvl 3-({3-(benzyloxv)-3-[(18)-2-methoxy-1-methylethoxvlbenzovl) aming)-1 H-

\O/\ro(;iﬁf@”‘@
<

To a suspension of 3-{(18)-2-methoxy-(1-methylethyl)oxy]-5-{[ phenylmethylloxy}benzoic
acid (20.7 g, 65.6 mmol), HATU (31.2 g, 82.0 mmol) and fert-butyl 3-amino-1H-pyrazole-1-
carboxylate (15.0 g, 82.0 mmol) in DMF (30 mL) was added DIPEA (28.5 mL, 164 mmol)

- 20 pyrazole-1-carboxylate

25 and reaction mixture stirred for 16 hours at ambient temperature. Water (250 mL) was then
added to reaction mixture and extracted into diethyl ether (3x150 mlL). Organic layer was

washed with saturated brine solution and dried (MgSQO,). Filtrate was concenirated in vacuo



carbon (2.3 g; 10%ww was added and reaction m xture was evacuated and
finally purged wth hydrogen gas. Reaction mxture was |left to stir at
anbi ent tenperature under a hydrogen balloon for 16 hours. Pd/ C was
filtered WRAPHRYROH?P at omaceous earth and the filtrate cBEE&HPEIESISn vacuo
to give a white foam (18 g, 97% . 151H-NVR S (d6-DMSO : 1.2 (d, 3H) 1.55
(s, 9H), 3.25 (s, 3H obscured by water peak), 3,4-3.5 (m 2H), 4.7 (m 1H),
6.5 (s c 0 65 (s,
111, ﬁtﬂ-f&ldgé %étaﬁgsed 13111 %?qagﬁhilg W%hecﬂ-@t@l_ 1stz)161§-xa§1§ 10 %ﬁl ’yeﬁo% Jrgstalg' @3 4%

3-({83- Gb%ﬂzyl oxy) 5- [(18) 2- et hoxy 1- rret hyl et hoxy] benzoyl}am no)-1H 20
pyrazol e Jate nN~i 60 To a suspension of

3- [(LS}”/ZZ %&ﬁﬁﬁ} (1- met hyl et hyl ) oxy] - 5-{[ phenyhnet hyl ] oxy}benzoic acid
(20.7 g, 65.6 mmol ), HATU (31.2 g, 82.0 nmol) and tert-butyl

3-am no- | Hpyrazol e-1- carboxylate (15.0 g, 82.0 mml) in DVF (30 nL) was
added DhPBAphASiob oH&[(llS@-@.—ﬂBlﬁbiy—Eﬁnﬁﬂ@déil%}é& 5'-{[1319& dﬂh@etﬁ&lﬂdﬁﬁgeﬁz‘éic 16 hours
at anbi ent tenperature. Water was t d to feaction m xture
and exugidovasdlesmibod di Extypplest. her (3x150 m) . Organl c layer was washed with
saturated brine solution and dried (MgSO4). Filtrate was concentrated in
vacuo WO 2005/ 080359 PCT/ GB2005/ 000545 -114 and residue crystallised on

352 (n iy PARERR e b D PARRR | B DR Bt B ShEbSsortonth Bpmieh - 17 ©
{[ phenylipet hyl ] oxy} benzoic acid was described in Exanple 3. The preparation

of tert-butyl 3-am no-|H pyrazol e-I|-carboxyl ate was descri bed in Exanpl e
14. 1£0 The ester required for the preparation of Exanple 19b was prepared as

EChy! 5.1PF GRPHEeALFe oy fag sl it BERBPPSE (P Ky azol -5

yl am no) car bonyl 1yhenoxyl benzoate ~NH o0~0

Ethvl 3-fluoro-4-{3-[(18)-2-methoxy-1-nmethylethoxy]-5-[ (1 H-pyrazol-3-

yvlamino)carbonyllphenoxvibenzoate

o W
Y ‘@im’q
0

F

15 0
To a suspension of tert-butyl 3—({3-hydroxy—5-[(15)—2-metﬁoxy—1~
methylethoxy]bénzoyl} amino)- 1 -pyrazole-1-carboxylate (587 mg, 1.5 mmol)}, caesinm
carbonate (488 mg, 1.5 mmol) in DMA (3 mL) was added ethyl 3,4-diflucrobenzoate (279
mg, 1.5 mmol). This mixture was heated at 110°C for 16 hours. The reaction mixture was
20 filtered and concentrated in vacuo then the residue chromatographed on silica, eluting with 0-
70% ethyl acetate in hexane, to give the desired compound as a yellow oil (271 mg, 40%)
'H NMR (CDCly): 1.3 (d, 3H), 1.4 (t, 3H), 3.4 (s, 3H), 3.5 (m, 2H), 4.4 (q, 2H), 4.6 (m, 1H),
6.75 (s, 1H), 6.85 (s, 1H), 7.1 (s, 1H), 7.15 (s, 1H), 7.3 (5, 1H), 7.5 (d, 1 H), 7.8 (d, 1H), 7.85
(4, IH), 9.4 (s, LH)
25
The préparation of tert-butyl 3-({3-hydroxy-5-[(18)-2-methoxy-1-
methylethoxylbenzoyl} amino)-1H-pyrazole-1-carboxylate was described in Example 19.

The ester required for the preparation of Example 19¢ was prepared as follows:



0 15 To a suspension of tent-butyl 3-({3-hydroxy-5-[(IS)-2-nmethoxy-I-
nmet hyl et hoxy] benzoyl } am no) - | H pyrazol e- 1- car boxyl ate (587 ng, 1.5 mmol),
caesimm carbonate (438 ng, 1.5 nmmol) in DVA (3 nL) was added et hyl
3,4-di f| MNP YWERNEH e (279 ng, 1.5 mmol ). This m xtur e REBGRAWGGWSR 110C
for 16 hours. The reaction m xture wags20 filtered and concentrated in vacuo
then the residue chromatographed on S|I|ca eluting with 0- 70% et hyl
acetatg | ” { esi und. as, a yellow oil (271 ng,

NV Fo35CC j i 3H) 3H, 3.5 (m 2H), 4.4
1H), 7.15 (s,
, 7. , : , 9.4 (s, 1H 25
The' preparatlon of tert- butyI 3- ({3- hydr ox 5@[(18) 2- met hoxy-1 -
nmet hyl et hoxy] benzoyl } am no) 1Fk r e I af%oxylate was described in
Exanpl e 19. The ester required'¥$ﬁ fation of Exanple 19c was
prepared as follows: WO 2005/ 080359 CT/GBZO /000545 -115
tert-Butyl3-({3-[4-(ethoxcarbon I|ﬁhenoxy] 5-1(1S)-2-nethox -1I1-
met hyl et hoxyl benzoy]} ami no) - 5<7 1H pyrazol e-1 -carboxylate \0*/0 | \ N
N7/ 0 O Freshly activated 4A n®l ecul ar sieves (1.5 g) were added to a

| ut .
ﬁ;dlrjo;(gl%gﬂ P(q &@gﬂtt“ém&ﬂé%ﬁ aﬁgmv%sh(ylSe%)%%% erdztgggls?lgﬁl]ozﬁgfteg ({?I’ H pyrazol e
-1- Siahﬁbmw ai[g&?dz IﬁetgoxgzlMetlmmhéxy]‘ééhzeﬂblmmash@ﬂwpm@ am oni c acid
(718 ny, I'l) acetate (672 ny, 7 mol)

tri ehgwmﬁme (110 B, At/ H{I)EEDIB ( O)KWEﬁqulfﬂhl@ﬂﬁ)bOml‘)w aqlﬂéﬂﬁ mguﬁé m&l@l)st irr edh
ona”t e PEREY R8T A st 7t nd B8 F7 e e ol bRLACRERRE S ° 10

ethyl agst @‘h@nﬁﬁ@réﬂvﬁs @ﬁ'ﬁi:d 'a%rﬁbﬁ@ﬁ%ﬁh{p@[ahﬁe fihagSthefllierddNRr&igly! acetate

| ayer separated, washed w th saturafed aqueous” sodi um hydrogen carbonate
sol uti dnaW(rx%ecnﬂs)qarthranddm(BGMﬂe)novecdm e \NGSOdgideh dileves partdi @bdttetweanesi due
60% et hyl acetate in

hox et bGP AL, TN ol G5 R b R P Pl SBpLed, 11 VR
( CDCl 3)&@ l'ged?{m 1%35:13’1{1@1 aq&ecﬁlls (it %y&x)o’ger} cbbiiate sgol_{)itlonz(?:% ?n]g) bn%'éD(BS ?ﬁL‘} (s,

dried (MgS04) and evaporated to a residuec which was chromatographed on silica, eluting with

40 —~ 60% ethyl acetate in hexane, to give the desired compound as an orange oil (80mg, 6%).
"HNMR (CDCls): 1.3 (d, 3H), 1.4 (t, 3H), 1.6 (s, 9H), 2.55 (s, 3H), 3.4 (s, 3H), 3.5 (m, 2H),

15 4.4 (q, 2H), 4.6 (m, 1H), 6.8 (s, 1H), 6.9 (s, 1H), 7.05 (d, 2H), 7.2 (s, 1H), 7.35 (s, 1H), 8.05
(d, 2H), 9.4 (s, 1H)

tert-Butyl 3-({3-hydroxy-5-[{15)-2-methoxy-1-methylethoxylbenzoyl} amino)-5 -methyl- 1 F-
pyrazole-1-carboxylate was prepared in an analogous fashion to fert-butyl 3-({3 -hydroxy-5-
20 [(18)-2-methoxy-1-methylethoxy]benzoyl} amino)-1H-pyrazole-1-carboxylate, described in
Example 19, starting from 3-[(1S5)-2-methoxy-(1-methylethyl)oxy]-5-
{[phenylmethyl]oxy}benzoic and feri-butyl 3-amino-5-methyl-1H-pyrazole-1-carboxylate.

tert-Butyl 3-({3-hydroxy-5-[(15)-2-methoxy-1-methylethoxvlbenzoyl} amino)-5 -methyl-1.H-

\o/\ro‘QAﬁ’EfN{%

25 vpvrazole-l-carboxvlate




15 4.4 (g, 2H), 4.6 (m 1H), 6.8 (s, 11-1), 6.9 (s, 114), 7.05 (d, 2H), 7.2
(s, 1H), 7.35 (s, 1H), 8.05 (d, 2H), 9.4 (s, 1H) tent-Butyl
3-({3-hydroxy-5-[(1S)-2-nmethoxy-| -net hyl et hoxy] benzoyl) am no)-5 -nethyl -

| H pyr a¥® #030883%boxyl at e was prepared i n an anal ogouPUTASBIOF0M064S
tert-butyl 3-({3 -hydroxy-5- 20 .11¢-

[ (1S) - 2- met hoxy- | - net hyl et hoxy] benzoyl } am no) - 1H pyrazol e-| - car boxyl at e,

3T (15 B8 B RS 2o PR R RO B Pt tongiabeniyed BuypiseRssiL 3nc

tert t
3eEf§t?’E?§/ rggy@g%@éﬁg%ﬂ%éa}]{o?‘?yﬁ %ﬁ]% e)'E %??%gn o§|4 gst QHg &gtj?get hyl -1 H

25 pylidg 6196-(4,- 1dBy ho Xy 114t £9.4D() 1H]) M. Kbrks 01 HD); HnHZIE‘ﬁ(IaOBH)G%/ 080359

PCT/ GB2005/ 000545 - 116 1H NVR S (d5-DVsO): 1.2 (d, 3H), 1.55(s, 9H),

3.2-3.3 (s 3H obscured by wat er peak) 3.2 -3.3 (s, 3H obscured by water
a ) . WLy 1 6 - 1 N O y __

tent - 1%#3@013{13(33&@{@(& oxy) 5 [(1S) 2- rret hoxv I-rret hvl et hoxyl benzoyl }am no) -
5-rnet hvl - lH-pyrazoIeI-carboxyIate ' N N X/ O N 60 1H NVMR S

(dé-DVsO): 1.2 (d, 3H), 1.55 (s 3 5 c)(s 3H obscured by water peak),
3.4-3.5 (m 2H), 4.7 (m 1H)\D ,7<6 7 (s, 1H), 6.8 (s, 1H, 7.2
(s, 1H, 7.25 (s. 1H, 7.3 - O 558 11,18  (brs. 1H): 2n/Z 496

(MtH) +, The ester required for t heopreparation of Exanple 19d was prepared
as follows: Ethvl3-chloro-4-(3-f£1S 2-nmethoxv |-nmethylethoxyl 5 {[(5-neth
1-1 pyrazol -3- 15 yl)am nol carbo } phenoxy) benzoate C°/ONH NN F O
"H NMR & (ds-DMSO): 1.2 (d, 3H), 1.55 (s, 9H), 3.25 (s, 3H obscured by water peak), 3.4-3.5
(m, 2H), 4.7 (m, 1H), 5.15 (s, 2H), 6.7 (s, 1H), 6 .8 (s, 1H), 7.2 (s, 1H), 7.25 (s, 1H), 7.3 - 7.5

10 (m, SH), 11.15 (brs, 1H); m/z 496 (M+H)".
The ester required for the preparation of Example 19d was prepared as follows:

Ethyl 3-chloro-4-(3-[(15)-2-methoxy-1-methylethoxy]-5-{[(5-methvl-1 H-pyrazol-3-
15 ylamino]carbonyl}phenoxvyibenzoate

’Y@iﬁﬁ

CI

o
Ethyl 3-chloro-4-fluorobenzoate (242 mg, 1.2 manol) was added to a suspension of tez#-butyl
3~({3-hydroxy-5-[(15)-2-methoxy-1-methylethoxy]benzoyl } amino)-5-methyl-1 H-pyrazole-1-
carboxylate (405 mg, 1 mmol) and potassivm caxbonate (1 mmol) in butyronitrile (5 rmL).

20 This mixture was placed in a microwave and heated at 190°C for 2.5 hours. The reaction
mixture was concentrated in vacuo and the residue partitioned between ethyl acetate and water
then extracted with ethyl acetate (3 x 25 mL). The organics were dried (MgSQ4) and
concentrated & vacuo. The crude mixture (420mg, 86%) was used in the next step without

further purification.



-/O/ Cf 0 Ethyl 3-chloro-4-fluorobenzoate (242 ng, 1.2 =ol) was added to a
suspension of test-butyl 3 -({3-hydroxy-5-[(1S)-2-nethoxy-I|-nethyletho

cy] benzoyl } ani no) - 5- et hyl -1 H pyrazol e-|1 - carboxylate (405 ng, 1 mmmol) and
pot assi um carbonate (1 mml) in butyronitrile (5 rnL). 20 This m xture was
pl aced i NVA2WFE¥Y¥hve and heated at 190C for 2.5 hours. PANEBREEHHIEN

m xture was concentrated in vacuo andithe residue partitioned between ethyl
acetate and water then extracted with ethyl acetate (3 x 25 nmL). The

Cazomy e et Slet PR I e P Z kBl it her puri f1 cation. 25 v
2005/ ORGRSRARETIRZAARL0DPL Mo T INEE ATANAKIA 7L dSbodliy

3- ({3- hydr ox 2-met hoxy-1- met hyl et hoxy] benzoyl } am no)

5- met hl]?kampﬂWaThﬁ meparamrbm&t;thﬁﬂecm:aw ﬁblﬁsmmb&mdate s ddsxalngul ie tHeOlcterathee
prepargtlon of th I g chlo -fI or Eenzoate is described in the

| i t er at/graa ef PH&?C emafrfm 9He5 mUdy) 1991, 53(2), 301-305). 5 Exanple
20 @5

3- 14 (Et hyl sul fonyl ) - 2-fl uor ophenoxy1-5-1( 1S) - 2- et hoxy- | - net hyl et hoxyl -

N-I H pyrazol - 3-yl benzanide ~0O NH ~0 1 ~ NN / FI 0 0 /50 F 10 A
suspensmn of tert- butyl 3-({3- h droxy 5- [(1S)-2 rrethoxy | -

cesi unmgér bonaégj 5325 E! 1 mml) and 3 4- d|f| uorophenyl et hyI sul fone (206
ng, 1 €was heated to 120C for 4 hours. Water (20 nmL) was
added to the reaction mxture and then extract ed into ethyl acetate
(3x30 nmL) and washed with bri ne\o se 15 was dried (MSO),
concentrated in vacuo and resi du togr aphed (50-100% et hyl

acet ate/ i sohexane) to give a whi te d (120 ng, 259%.

-~_./ \b F

10 A suspension of tert-butyl 3-({3-hydroxy-5-[(15)-2-methoxy-1-
methylethoxy]benzoyl}amino)-1 H-pyrazole-1-carboxylate (391 mg, 1 mmol), cesium
carbonate (325 mg, 1 mmol) and 3,4-difluorophenyl ethyl sulfone (206 mg, 1 mmol) in DMA
(3 mL) was heated to 120°C for 4 hours. Water (20 mL) was added to the reaction mixture
and then was extracted into ethyl acetate (3x30 mL) and washed with brine. Organic phase

15 was dried (MgSOy), concentrated in vacuo and residue chromatographed (50-100% ethyl
acetate/isohexane) to give a white solid (120 mg, 25%).
'H NMR & (ds-DMSO): 1.1 (t, 3H), 1.2 (d, 3H), 3.25 (s, 3H), 3.3 (q, 2H), 3.5 (m, 2H), 4.75
{m, 1H), 6.6 (s, 1H), 6.95 (s, 1H), 7.3 (s, 1H), 7.35 (1, 1H), 7.45 (s, 1H), 7.6 (s, 1H), 7.7 (4.
1H), 7.95 (dd, 1H), 10.8 (s, br 1H). m/z 477 (M+H)"

20

The following examples were prepared in an analogous fashion,

Example Structure m/z NMR

20a - U@iﬁ Thw | 463 (M) | "HNMR 8 (dg-DMSO): 1.2 (d, 3H), 3.25 (s, 3H), 3.5

(m, 2H), 4.75 (m, 1H), 6.6 (s, 1H), 6.95 (s, 1 1), 7.25
,@E (s, LHD), 7.35 (t, 1H), 7.45 (s, 1H), 7.6 (5, 1), 7.75
2N (d, 1H), 8.0 (dd, 1H), 10.8 (s, br 1H)

i




1H NVMR S (d6-DVMSO): 1.1 (t, 3H), 1.2 (d, 311), 3.25 (s, 3H), 3.3 (g, 2H),
3.5 (m 211), 4.75 (m 1H), 6.6 (s, 1H), 6.95 (s, 1H), 7.3 (s, 1H), 7.35
(t, 1H), 7.45 (s, 1H), 7.6 (s, 1H), 7.7 (d, 1H), 7.95 (dd, 1H), 10.8 (s, br
1H). nalz 477 (MtH)+ 20 The foll ow ng exanpl es were prepared i n an anal ogous
f ashi on. WBANYBE3St ructure in/z NVR 20a $ [ NH 463 ( MrEBCT/GBIONNIR0EHS
(d6-DVMSO): 1.2 (d, 3H), 3.25 (s, 3H)18-3.5 O-a (m 2H), 4.75 (m 1H), 6.6
(s, 111), 6.95 (s, 1H), 7.25 (s, 111), 7.35 (t, 1H), 7.45 (s, 111), 7.6 (s
1H), 7.75 O/ F %(d, 1H), 8.0 (dd, 111) 10.8 (s, br 1H) WD 2005/ 080359
PCT/ GB2005/.000545.._-118 20bh 492 (M+I-h "H. NVMR S (d6-DVBO) = 1.11 (t, 3
1.23 (d20BH), \Z/%{,ﬂ %,/q}a#ﬁt}%wg@ (|RESRBP (de-DIBD): hiltieD.URAéd, 3H), H
3.46 (m 2H), |37 B, 4.76 (m s ( 6.9
1H | 7.26 (m|1H), 2 (t, [H), 7,4]912]7 ﬁ?lﬁﬁ%(\‘@‘gﬁé QPPTH%FJ %‘)}der
7.92 (dd, 1H#, of 8 (s, br| 1H) 20c| % 218?3%@»%%7@@%%7@(@4@%0
(d, [3H), 2.2 [s+@H)r 2.25 NH 481 (M(hi)ﬂaélém(,g,@? 72%( 51}()s732§ﬁm 3.
2H),| 4.05 (s, |br, 211), a 4|35 (s, br

(s, [CNF 111) 7 .15 (s, 111), 7.2 (t} ﬁ%ﬁ“?)ﬂé@q}% LY, &HY, 497 (d) 1
(app d, 10.7 (s, 1H), 12.1 (s 1H®), 7ThespireEdr ati on of tent-buty
3- ({U m |UAy 5-[(1‘5) et oy

met Hyl e Bxy] benzoy! } anj ne¥\- LE{%WHEOI BB BoRYPRY &- 268 - 24 & #9225
prepar ati on of Efﬁ%’ QO aHdMADa Was 2idRSersi(h ed), B As fxarph.es ¢S, 2fihe
preparation ot
3- hyldr oxy- 5- [ ) - t hoxy- ( 1- et hyl e‘{'ﬁ}ﬁ%‘&%}})fi\'ﬁ%%‘z }T}@t?ﬁ/ﬁ(—s’llﬁ-’é's S
pyrdzol -3-yl)b e used in the prepBrathoniidf 7. Exaipl 7et (R0H).Wasd.des¢ri bed
in Bxanple 3 |10 °The preparati on of tEfﬁ_),—jblét(%lp d, 1H), 10.7 (s, 1H), 12.1 (s, 1H)
3- ({|3- hydr oxy15- [(18) 2-rnet hoxy I
net hytettoxytenzoytanmno)=5methyt=ttpyrazote=-t=carboxytateused—in t he
preparation of Exanple 20c was descri bed in Exanple 19. 3, 4-Difl uorophenyl
et hy I TighbRngidss el buby1 8B SRALRYIS Hi2-EXaAPtR 120 and 20b was

methylethoxy]benzoyl} amino)-1H-pyrazole-1-carboxyl ate used in the preparation of
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5 Examples 20 and 20a was described in Example 19.

The preparation of 3-hydroxy-5-[(18)-2-methoxy-(1-methylethyoxy]-N-(1-methyl-1H-

pyrazol-3-yl)benzamide used in the preparation of Exammple 20b was described in Example 3
10 The preparation of zert-butyl 3-({3-hydroxy-5-[(15)-2-methoxy-1-
methylethoxy]benzoyl} amino)-5-methyl-1 H-pyrazole-1 -carboxylate used in the preparation of

Example 20c was described in Example 19.

3,4-Difluorophenyl ethyl sulfone used in the preparatiom of Example 20 and 20b was

15 prepared as described below.

3.4-Difluorophenyl ethyl sulfone

oﬁ*o
To a solution of 3,4-difluorophenyl ethyl sulfide (1.50 g) in DCM (50 mL) was added 75% m-

20 chloroperbenzoic acid (2.97 g) and the mixture stirred aat ambient temperature for 16h. The

mixture was washed successively with saturated potassium carbonate (20 mL) and brine (30



15 prepared as described below. 3,4-D fluorophenyl ethyl sulfone F O S O To
a solution of 3,4-difluorophenyl ethyl sulfide (1.50 g) in DCM (50 nL) was
added 75% m 20 chl oroperbenzoic acid (2.97 g) and the m xture stirred at
anbi ent tenperature for 16h. The m xture was washed successively with

sat ur at eYOr3PHEYFIm car bonate (20 nL) and brine (30 WOPEJOGBBTHYSS

PCT/ GB2005/ 000545 -119 nlL) then dr+EWP-wi t h magnesi um sul phate, filtered and

reduced in vacuo. The resultant clear oil was chromatographed on silica
(eluti %ﬁh'&i@fﬁ?{%ﬁgﬂéﬁ' AGELALE, filfrbd )i t i ng
pr oduéitﬂg)l sol aliled (0.9 g)n.1 Thlté3 rtg’qui rred%c{lgiigﬁb?lZﬁ%?%lghgﬁife%ﬁaﬁgflew?one was

used wastchouwatdgmplveroncdilioudctueing swatthi 0650 % Btl87] dedihte dr Bphexyne) et thy fastul f one
used in the preparati of npl e.20a was, prepared _in _an anal ogous nmanner
fr om 3URNigE Pf%ie«}fsfolﬁﬂéﬁqg {30-%8}%%%%&%63@;4@&9@5?@1 gL salfore pas pp 8
(CDC13); ARy Iu2 (g, 1H), 7.7-7.8 (m 2H) of*o The
1-(3,ﬁlg}eﬁuorggg}]&%%ﬁ%%e'i dine used in the preparation of Exanple 20c was
pregared as 10 described below. 1-(3,4-D fluorobenzoyl)azetidine naF O
Oxalyl chloride (1.05 nL, 12.0 nmol) was added to a solution of
3, 4- di 3. 4-Ivfletrephasivb mgdivtisulibbe (136d58 the preparatiar 9f Exammpki208 ovaspiepersdtiai ni ng DVF
(1 drop). The reactian irred at i tenperature for 16 h then
evapo @ngst%grng\gﬁﬁfﬁ\é@p&%%gt%Mtg lved in DCM (25 nlL) and
azetildine oride | Z g] 12,0 mmol) d-foftrowed by triethylamne
(4.18 ni, j7%‘.(]%@lglrﬁ%nol). Thcjam/rkﬁ Xture was sti rrg at_anbient tepperature for 2
h then concéntrated ih vacuo. ThENmERsicha,)vees (pant itipned bet ween et hyl
acetdqte and 0 hydrochloric a%_qg(ry}ﬁz:organi c phase washed with a

di um*bi

saturjated a us solution of sp m arbonate followed by brine, dried
(MyS®) , ang¢?;gncentrat ed in vacuo. The title conpound

The 1-(3,4-difluorobenzoyl)azetidine used in the preparation of Example 20c was prepared as
10 described below.

1-(3.4-Difluorobenzoylazetidine
F
o L
0
Oxalyl chloride (1.05 mL, 12.0 mmol) was added to a solution of 3,4-difluorobenzoic acid
15 (1.58 g, 10 mmol) in DCM (50 ml.) containing DMF (1 drop). The reaction was stirred at
ambient temperature for 16 h then evapourated to dryness. The residue was redissolved in
DCM (25 mL) and azetidine hydrochloride (1.12 g, 12.0 mmol) added followed by
triethylamine (4.18 mL, 30.0 mmol). The mixture was stirred at ambient temperature for 2 h
then concentrated in vacuo. The residue was partitioned between ethyl acetate and IN
20 hydrochloric acid, the organic phase washed with a saturated aqueous solution of sodium
bicarbonate followed by brine, dried (MgS0O,), and concentrated in vacuo. The title compound
was crystallized from an ethyl acetate / hexane mixture to give a white crystalline solid (1.0 g,
51%).
TH NMR & (CDCl): 2.4 (m, 2H), 4.3 (m, 4H), 7.2 (m, 1H), 7.4 (m, 11D, 7.5 (t, 1H).
25



was crystallized froman ethyl acetate / hexane mi xture to give a white
crystalline solid (1.0 g, 51%9. "HNWMR S (CDC13): 2.4 (m 2H), 4.3 (m 4H),
7.2 (m 1H), 7.4 (m 1H, 7.5 (t, 1H). 25 WD 2005/080359 PCT/ GB2005/ 000545
-120 Examu 2008880359 PCT/GB2005/000545
3-[4-(Azetidin-1-yl carbonyl ) 2-f1 uorgppenoxyl - 5-[(1S) - 2- met hoxy- | -

nmet hyl et hoxyl - N-1 H pyrazol - 3-yl benzam de 0~-0 ZNH \ NN \ OLN/ O To a
suspe ion of . 1
3-[ 4- (&2 L 2-leezoiding Lyl BpYanon phaxyd=1- 5

met hyl 20 Gr.AG 75 rrrml) HATU (356 ng, 0.938 mml ) and
tert-%%@?@%& ol 3 am@d oxylate (172 ng, 0.938 nmmol) in DVF (2
m.) was added DI PEA (0.326 ni, 188 1) d reaction mxture stirred for
16 hours at anbient tenperature. Sv't hen added to reaction mxture
and extracted into ethyl acetate (3x ). Organic | ayer washed with
saturated sodi um hydrogen carbonat e _attd saturated brine 10 sol uti on and
dried (MgSM4). Filtrate concerlf,kl n vacuo to give an orange oil. This
was dissolved in DCM (4 nL) and tr| ffuoroacetic acid (0.445 nL, 8.0 equiV)
was added. Reaction mnixture stifred at ambient tenperature for 8 hours.

Sat ur ated sepehsion @ﬁsipm@éﬁdmaﬁymﬁ&@eﬂyl -Q-ﬂdoh@%@@@ﬂisomsylmﬁﬂﬁxwd the phases
separated. Organi c phase was dried Q g and concentrated in vacuo to give

a wh? t eeihylethoxyhengpic aoyl (3AGmgH). NWRIDSJ B)(356mg, 0.838 gnid)) ar@l tart( rn, 21-1),

(s, (i&ut?@ iR bl -odipgopfle (Aighe 0 hBhip Do ifpaddd, (47

114) g@@Z@le 88 nfmal) (aﬁf)Peaﬁ rﬂ-ﬂlﬁture%tl@reé $or 18 houdd Bt -anfdfth 469 ( M+|'|) 3
467 (MH) 4-(Azetidin-| car onyl)

2: 11 uotemrmlamﬂmyWeﬁex{\(fdsSherQadxhﬂh@meﬂlemmmhyﬂeahﬂ@xtyddbﬁfmm ghyaeetatd (320D - (?1' -
O—|n\o "-NI . /.F 20,0 To.a solution of neth

3- [ 4- ( BY-9¢ Pagamiq l-awdﬁasb%w@ Spturaterhiodiie ms@mwseafl(ors - apd pirigsd brine
fj hy! ({{]]Pt%%y M%ﬁ%ﬂfgﬁ? Opiifle cénc%ﬂi%téd mnvacﬁgto( g61vg1aﬂ oﬁﬂge SR Bhis ()v]as ) was

dissolved in DCM (4 mL} and trifluoroacetic acid (0.445 mL, 8.0 equiv) was added. Reaction

mixture stirred at ambient temperature for 8 hours. Saturated sodium carbonate was added to
the reaction mixture and the phases separated. Organic phase was dried (MgSQOq4) and
concentrated in vacuo to give a white foam (26 mg, 7%).

15 "HNMR & (CDCls): 1.3 (d, 3H), 2.4 (1, 2H), 3.4 (s, 3H), 3.55 (m, 2H), 4.2 (m, 2H), 4.35 (m,
2H), 4.6 (m, 1H), 6.75 (s, 1H), 6.8 (app s, 1H), 7.05 (1, 1H), 7.1 (5, 1), 7.3 (s, 1H), 7.4 (d,
1H), 7.5 (app d, 1H), 7.5 (app s, 1H), 9.6 (s, br, 1H). m/z 469 (M+H)", 467 (M-H)"

3-[4-( Azetidin-1-ylcarbonyl)-2-fluorophenoxy]-3-[(15)-2-methox v-1-methylethoxylbenzoic acid

\/YQAL

F

20 0
To a solution of methyl 3-[4-(azetidin-1-ylcarbonyl)-2-fluorophenoxy]-5-{(15)-2-methoxy-1-
methylethoxy]benzoate (400 mg, 1 mmol) in THF (6 mL) and water (1 mL) was added 1M
solution of sodium hydroxide (3 mL; 5.0equiv) and reaction mixture allowed to stir at room
temperature for 3 hours. The THF was removed in vacuo and 1M citric acid added until pH
25 13-4, Bthyl acetate was added and the phases separated. The organic phase was dried (MgSO.)

and concentrated in vacuo to give a clear oil (305 mg, 79%).



sol ution of sodium hydroxide (3 niL; 5. Oeq"ui i}) and reaction mixture all owed
to stir at room tenperature for 3 hours. The THE was renoved in vacuo and
IMcitric acid added until pH 25 3-4. Ethyl acetate was added and the phases
separ at edvo tg/oeusgani ¢ phase was dried (MgSO) and congepigeabe@ossis vacuo to
give a clear oil (305 ng, 79%. V\D_%%%S/ 080359 PCT/ GB2005/ 000545 -121 1H
NVR S (CDCI3): 1.3 (d, 3H), 2.4 (m , 3.4 (s, 3H, 3.5 (m 2H), 4.2-4.4
(m 4H), 4.6 m 1H), 6.8 (s, 1 7. 05 bt)) 1H), 7.25 (s, IH, 7.4 (s, 1H),
7.45 ’(%M\iliﬁ)(?&)m@: {3, (da3p), (Zr#z(m,%@-‘?((w s B35 s Bl 34 2444 fmetildid | -

| ycar ho -2-f 1 yor ] (@ =l - hyl.et.hpxyl b ate OY
o [\ﬁ%n]'%)l 6%.'(8, mzﬁgﬁﬂgﬁ%tﬁ;ﬁ&f , 7?4 &? Eﬁ?,XTyﬁlg (d, TﬁB, é/.Se(d, ﬁzﬁf g 468

3- hyd l{.}t{)*S.- [ (1S) - 2- met hoxy- ( 1- met hyl et hyl ) oxy] benzoate (480 ngy, 2 nunol)

in (2°nm.) were added potassium carbonate (552 ng, 4 nunol), and a
solution of 1- 10 (3, 4-difluorobenzoyl)azetidine (394 ng, 2 nmmol) in DVA (2
m) i 1 Xt ure wa eft to stir for 16 hours.

cll3léfAgetidin-d lcasbonyli-2riluorophenax W §-1 g danethoXydact i on mi xt ure.
Extra 35 ]ngfe_ acet at e, shed with saturated sodi um hydrogen

ﬁfeﬁ]vlétﬂé etngé{"lttend brine. Solution dried (MJSO4) and concentrated in
vacuo to an oil (400 ng, 48%. Residge uspd without further purification or
characterisation, 15 The prepar at706?To thyl
3- hydr oxy-5-[ (1S) - 2- met hoxy- ( 1- met hyl ety ) oxy] benzoate was described in

Exanpl e 11. The preparation of 1-(3, if | uor obenzoyl ) azeti di ne was
described in Exanple 20c. 20 Ex I 2: 3-1
4- (Azeti din-1-yl carbonyl ) phenoxyl -5t (1S)-2-neth oxy- 1- net hyl et hoxyl - N-

(5-net hyl - 1H pyrazol - 3-yl ) benzamde NH ~O* /O I ~ NNTI / Fi po
- To asolution of methyl 3-hydroxy-5-[(15)-2-methoxy-(1-methylethyl)oxy]benzoate (480 mg, 2

mmol) in DMA (2 mL) were added potassium carbonate (552 mg, 4 mumol), and a solution of 1-
10 (3,4-difluorobenzoyl)azetidine (394 mg, 2 mmol) in DMA (2 mL). Reaction mixture was heated
to 110°C and left to stir for 16 hours. Reaction mixture filtered and water (20 mL) added to
reaction mixture, Extracted into ethyl acetate, washed with saturated sodium hydrogen carbonate
solution and brine. Solution dried (MgSQO;) and concentrated in vacue to an oil (400 mg, 48%).
Residue used without further purification or characterisation.
15
The preparation of methyl 3-hydroxy-5-[(15)-2-methoxy-(1-methylethy/Doxyjbenzoate was
described in Example 11. The preparation of 1-(3,4-difluorobenzoyl)a=zetidine was described in

Example 20c.

20
Example 22: 3-[4-(Azetidin-1-vlcarbonyl)phenoxy]-5-[(15)-2-meth oxy-1-methvlethoxy]-/N-
(5-methyl-1 H-pyrazol-3-yDhbenzamide

,\rgmﬁf‘

a]

A solution of 3-[4-(azetidin-1-ylcarbonyl)-2-chlorophenoxy)-5-[(15)-2—methoxy-1-methylethoxy]-
25 N-(5-methyl-1H-pyrazol-3-yl)benzamide (100 mg, 0.2 mmol) and triethylamine (0.139 mL, 1
mmol) in THF (2.5 mL) and ethanol (2.5 mL) was evacuated and purged with nitrogen (x3). 10%



A sol ution of

3-[4-(azetidin-1-yl carbonyl)-2-chl orophenoxy] -5-[(1S) - 2- net hoxy- | - met hyl et ho
Xy]- 25 N-(5-nethyl -1 H pyrazol -3-yl)benzam de (100 ng, 0.2 mmol) and
tricthylamne (0.139 nL, 1 nmmol) in THE (2.5 nm.) and ethanol (2.5 nL) was
evacuat e O B0 ¥ed with nitrogen (x3). 10% WO 2005/ OREIEEB2005/000543

PCT/ GB2005/ 000545 -122 w w Pal | adi u2n carbon (10 ng) was added, the
reaction m xture evacuated and purged with hydrogen gas. The reaction

m Xt UR@wWBSIalRit of BarBéA £103hg)ANd Rk, ttﬁ@ﬁ@étﬁ;ﬂﬂlﬁmﬂe@%cuméé LROBRYb@ithS

hours. The solid residues were renoved by filtration through d| at onaceous
ear t h hadwbgein gasyi Mteucectioparikiorg wm&awﬁbeisuea;mlﬂn@y Iteralmataxeemdmdlyﬁmgeydfmdt&ﬂ oric

acid Iut| n. organi ¢ phase was 5 .dried ( and t |trate
Concelhth dhSAY St Yae TReTaLE ﬁlé@ﬂelmmkﬁ% s aiopd 108 MIEER | ng

W th C lH NMR S
( d5. D%é%&éhgg%%% ‘3?1 &%ﬁg& a(rﬂ lﬁga%&ogﬁlggQ?U]ﬂ s ﬁ‘ﬁoﬂ qgg&tgaﬁu]:% S0 red by
wat er d:rﬁéf@ﬂ)gS(B) ﬁlc(ﬂhﬁ ﬁlt?d‘tB cordefehtédrin 121!’:9!0 PhSrebidue ﬁﬂa& chrémﬁ%gfdﬁ&hecﬂ.b‘h 6. 35
(s, 1H) 05 (d, 2H), 7.2 (s, 1H), s, 1F). 7.65 (d. 2H),
10. 7 (ssllcaadwtln&wh Z%rnet@ppl injeHiyyz a@r@a&e,(tmgﬁ)e—rthe wsluotl( 4m@H) + The

preparn

B e (BB B gdsibwégr b3 2 2P DR 6y P 33516 3B ohsmrrdfy iater
AR nNzh; b ot 2B e BYRA2EH; B7Y I PRDE 818548, MBS 498 GH)PREs (o Exanpl e

3 [(1SDH)27&’E{B Hdi@y?]&(m&hyv 65 fd;)Qﬁ)[\lLQl{s";&H}),yllz-lE&tpyt]&&)zoh&%ﬂl(m-%ﬁﬂ 4!6(51 2, 4-
oxadi azol - 3- vl ) phenoxyl benzamide 0 "/~ | NN H 01 - -

{4-{Q xyam no) (i m no) net hyl ] phenoxy}

-5:[(15) - 2- met hoxy- 1| - net hyl et hoxy] -N-(1- 20 net hyl -1 H pyrazol - 3-yl ) benzam de
was taken up in trinmethyl orthoformate (3 nL) and 2 drops of BF3.etherate
added. Thhgep@ it d Y[ s@ketiden-pasbdigt 2ehibophblexdyi 5 ((FY-axhboy-€r i crowave

for 80 mns. The volatiles were renoved under reduced pressure and the
r esul tieifyletiokyNr(6rmattbyjrldphpuza3-shpénzamidel wasi degeritiet in Bxaophs ®dhy| acet at e
in iso-hexane, to give the desired conpound as a white foam (295 ng) 25 1H
NVR S(d6-DVMsO) 3 1.23 (d, 3H), 3.40 - 3.58 (m 2H), 3.75 (s, 3H), 4.71 m
1H) 56 54 (s, 1H), 6.86 (s, 1H), 7.18 - 7.28 (m 3H), 7.44 (s, 1H, 7.57
(s, 1H, 8.06 (d, 2H), 9.65 (s, 1H),

Example 23: 3-[(1S)-2-Methoxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-(1,2.4-

oxadiazol-3-yl)phenoxy]benzamide

LS
-
~ O/TOQ)LE N"
Q
O'N‘}ﬂ

=N

3-{4-[(Hydroxyamino)(imino)methyl |phenoxy}-5-[(15)-2-methoxy-1-methylethoxy]-N-(1-

20 methyl-1H-pyrazol-3-y)benzamide was taken up in trimethyl orthoformate (3 mL) and 2
drops of BFs.etherate added. The resulting solution was heated to 55°C in a CEM explorer
mricrowave for 80 mins, The volatiles were removed under reduced pressure and the resulting
oil chromatographed on silica, eluting with 0-100% ethyl acetate in iso-hexane, to give the
desired compound as a white foam (295 mg)

25 'H NMR 8(ds-DMSO0) & 1.23 (d, 3H), 3.40 - 3.58 (m, 2H), 3.75 (s, 3H), 4.71- m, 1H), 6.54 (s,
1H), 6.86 (s, 1H), 7.18 - 7.28 (m, 3H), 7.44 (s, 1H), 7.57 (s, 1H), 8.06 (d, 2H), 9.65 (s, 1H),
10.82 (s, 1H); m/z 450 (M+H)".



10.82 (s, 1H); nz/z 450 (MrH) +. WO 2005/ 080359 PCT/ GB2005/ 000545 -123
3-{4-1(Hydroxy aw no) (i m no

met hyl ] phenoxy1-5-f(1S) - 2- et hoxy | - met hvl et hoxy] -N-G nehyl -1 H
pyrazol - ¥GRPS8HHdhi de 07/0 | \ NNCD/ N ii \ 0 HIEABROONPOSIS

Hydr oxyl am ne (50% w w sol ution, | .qk}.was added to a solution of
3-(4- cyanop4cnoxy) 5- 5
[(1S)4: 2" 1 F_nzam de

(3(> , 1) =Teact tare-al lowed to
stir ﬂfetHV@Qmﬂ\g%@Bﬂmléﬁzaiﬁﬂe 18 hour s. The vol ati | es were rermved i n vacuo
to give the desired conpound as a col ourl ess foam (325 ng). mz = 440
(MtH) + 10 The preparation of
3- (4- cyanophenoxy)-5-[ (13) - 2- hyI et hyl )oxy] -N- (1-net hyl -

1H pyrazol - 3-yl ) benzam de was de cr d in Exanple 6. 15 BIOLOd CAL Tests:
The biol ogical effects of the conpguads of fornmula (1) may be tested in the
followi ng way: (1) Enzymatic fac jty 20 Enzymatic activity of reconbi nant
human pancreatic GLK may be eakur ed by incubating GK, ATP and gl ucose.
The rate of product (ie G6-P) Yor mati on may be determned by coupling the

assay Hydrax @nﬁnc?(S@%W sglanes o, mNAWRS NI 8 ¥slhesn ansl(4-oRaspikngkyhise | i near

i ncrease vvlth time of optical density at 340nm (Matschinsky et al 1993).
Act bv HiliSbA- rmthcmyr(e-rb?thﬂ@t’fwmﬂsi\fdéﬂmqibylals‘éesreecd Jghhregzarhids (3B Qane.i%74 he

presence i n.Brockl hurst et .al. (D abetes

d
D04 Mo b dhEH] Pt Rl e rrhon i BRC IS Ted P s dk o SR AR 1 K o
GLKRPheIINATHR S0 BR1R AR RS vEER $d 90 HRB I AREEEERISor@AYs a colourless

foam (325 mg).
m/z = 440 (M+H)"
10
The preparation of 3-(4-cyanophenoxy)-5-[{15)-2-methoxy-(1-methylethyloxy]-N- (1 ~methyl-

0.

1H-pyrazol-3-yl)benzamide was described in Example 6.

15 BIOLOGICAL
Tests:

The biological effects of the compounds of formula () may be tested in the followimg way:

(1) Enzymatic activity

20 Enzymatic activity of recombinant human pancreatic GLK. may be measurecd by
incubating GLK, ATP and glucose. The rate of product (ie G-6-P) formation may be
determined by coupling the assay to a G-6-P dehydrogenase, NADP/NADPH systern and
measuring the linear increase with time of optical density at 340nm (Matschinsky et al 1993).
Activation of GLK by compounds can be assessed using this assay in the presence ©r absence

25 of GLKRP as described in Brocklehurst et al (Diabetes 2004, 53, 535-541).

Production of recombinant GLK and GLKRP
Human GLK and GLKRP c¢DNA was obtained by PCR from human pancrezatic and
hepatic mRINA respectively, using established techniques described in Sambrook J, Fritsch BEF




hepati c nMRNA respectively, using established techni ques described in
Sanbrook J, Fritsch EF WD 2005/ 080359 PCT/ GB2005/ 000545 -124 & Maniatis T,
1989. PCR priners were designed according to the GLK and G_KRP cDNA
sequenceé”‘gﬁws'?f‘ﬁ)Tam zawa et al 1991 and Bonthron, D. JCTEB2YS4YYR (| at er
corrected in Warner, J.P. 1995). Cleohl4g in Bluescript Il vectors 5 G.K and
GLKRP cDNA was cloned in E. coli using pBluescript Il, (Short et al 1998) a
r econbi g aini£1s0Mi1980. VPequnn@efﬁv%f@ c&%ﬂﬁhé@ﬁcc%ﬁlﬁé‘%tth@ o oyeaGhI R¥amgL- Per T on
C et al (1985), conprising a col El -based repiicon bearing a polylinker DNA
f r agnmesequenntsaibnivngn Tandzewp bieal U89 hael Besgthronec DiTres sl 1994, (Idtérankecedin

bacteri hagj T?f S%sr}d T7 pronoter sequences; .a filanmentous phage origin of
repl i cat'fo dd 18 anpicillin drug resistance narker gene. 10

Tr ansf i ansformati ons were generally carried out by

el ectr(?)é{CJZgﬁltét1 ?%%lueggbgg{b%%{}?ur es of strains DH5a or BL21(DE3) were grown in
L-brath to aBLKENELKRP ADNAawEs ¢lanadeEs Fe dobysing @Bluost:Hgal, (Shivredt aP193Jg. The
cells were washed twice in ice-cold deionised water, 15 resuspended in InL
10% gl yecter@hbiap clersngwedter saastm@w@néaré@ thay goployed by iYoniseh-PegomEretal desal t ed

wer o (RBEREPRREE SR THRRE Re e et Mﬁﬁé‘eﬁﬁ% YRR 100

M nut esmhRipf: ereétﬁsﬁérpﬁ% aﬂemﬂed M:ﬁ:ttérf‘o%h Hin%ﬁeks@ e o CENE
Pul ser TM appara us (Bi oRad) at ch Oont. Tra stor rrants wer e

sel ect eflamantbusplage uigp @mpiicadommd\an zanlmaﬁlyrh g redistaid@ rhteegy/gehe.or
anpicillin at 100ng/ nL. Expression G.K was expressed fromthe vector

PTB37SNBSE in E.coli BL21 cells, producing a reconbinant protein containing
a 6-Hspta ;mqﬂl ately adjacent to the N-termnal 25 nethionine.
Al'ter nat| v F anot her suitable vector is pET21 (+)DNA, Novagen, Cat nunber

697703. The 16 @ﬂlstra@@ﬁmlomﬁ&etg@nahMpwmw biitigaildcadpefatibhe40eadrRimant
protein on a colum acked with nickel-nitrilotriacetic acid agarose

pur chasestping ﬁaﬂj J¢RE3 hweazeny in labreth fo o OTHR() efsbeand hasyestdvect or
PFLAG CIC BL21 .l s rod econbl nant protein
cont ai nih éﬁ Opeag%ﬂ?g EE%\@?{S%GW ’f’ﬁi}‘ grt?{{“&“ﬁ ‘%ﬂ?lﬁ]fnis%‘% initially by
DEAF] §elfé§\?s¥3&§ﬁ:d'1@ M@ XT3 BERebPAAPUEE BY alitfuotd eﬁa'?()‘)@n I%at{o%einﬁbsa@eﬁeag for
final purification on an M2 anti-FLAG i nmunoaffinity €ol um purchased from
Si gma- Aladaltadhus{ogatlillipore V series™ membranes (0.0025mm) pore size). 40mL of cells were

incubated with 1ml. of ligation mix or plasmid DNA on ice for 10 minutes in 0.2cm

electroporation cuvettes, and then pulsed using a Gene Pulser™ apparatus (BioRad) at

0.5kVem™, 250mF. Transformants were selected on L-agar supplemented with tetracyline at

20 10mg/mL or ampicillin at 100mg/mlL.

Expression
GLX was expressed from the vector pTB375NBSE in E.coli BL21 cells, producing a
recombinant protein containing a 6-His tag immediately adjacent to the N-terminal
25 methionine. Alternatively, another suitable vector is pET21(+)DNA, Novagen, Cat number
697703. The 6-His tag was used to allow purification of the recombinant protein on a column
packed with nickel-nitrilotriacetic acid agarose purchased from Qiagen (cat no 30250).
GLKRP was expressed from the vector pFLAG CTC (IBI Kodak) in E.coli BL21 cells,
producing a recombinant protein containing a C-terminal FLAG tag. The protein was purified
30 initially by DEAE Sepharose ion exchange followed by utilisation of the FLAG tag for final
purification on an M2 anti-FLAG immunoaffinity colurmm purchased from Sigma-Aldrich {(cat
no. A1205).



no. A1205). WO 2005/ 080359 PCT/ GB2005/ 000545 -125- (2) Oral d ucose

Tol erance Test (OGIT) Oral glucose tolerance tests were done on consci ous
Zucker obese fa/fa rats (age 12-13 weeks or older) fed a hi %h fat diet (45
% kcal favP 29503989 east two weeks prior to experiment BETGB2005HR0M4MI nal s
were fasted for 2 hours before use for2gxperinents. Atest 5 conpound or a
vehicle was given orally 120 m nutes before oral admnistration of a gl ucose

sol uti qB aéra?(ﬁ% o P le?angé st @T i ght. Blood glucose | evels were neasured
usi ng %mh'evg—géummeie#@mﬁtail bl ed sanples taken at different tine
poi nts bef or@abpgidc@kticleranadiithilivedid bretih @ins@busCRgRe dUchBiarfawis eagef12603
mnutes). Atine curve of the blood glucose Ievels was generated and the

ar ea- uritksks phelden feda tighiyt dier(41 20kenl fu) fo5 algast tup Bgplamtbr(e he 10 tine of
st ng” PR g BB Pele Bied B Loty oL P bes B sl el om0 o
0 chig alopfholind br Qvéﬁic{:\ile %‘aﬁ GiRnokally 1208 AR %eﬁ%@o@ﬁﬂ@hﬁﬁh}é@gf a gospeunds of

the invention generally have an activating activity for glucokihase with 15
an EC5csobftiohes s dbseart 2afbgbodi0@aiwht. Bdvodegiaenst &velEvanpireadurédoudiagsa an EC50 of

30nM anpl e | | b and Exanpl 1107 in WD 03/015774 have_ broadly simlar
EC50 v W@gheckmam@ﬁerém@rdl quﬁssta%@paéﬁitj&rewig}e msz%éef@ée {i%khi bi t s

29% OGT, £ ] Vi i 4] i
nct ve SpthiritdoButle (Bl iU SRR, KR bt BOREHIdRfieodks NG
G annerleydl wis génbBA&) artindiel atea Radbretlye @UrNIUC)i fon 20kBind 6328 calcefgdqaro, R

A. (1988) D abetes 37, 667-87 3 Froguel, P., Zouali, H, Vionnet, N, Velho,
G, Maxime af glacosgadmgyjpration beingdimpezers). Pepsntgnigbition wagidetemaingd asing thand

Passa, .1993) . New Engl.and J | of i.ci ne 328, 697- 702 4 Bell, G
|assgu |‘5P§3§m%‘.‘96 ‘?ﬁhﬁé\/‘@%‘i}%’,lag?]?“PF%%rS%}eﬁ%ﬁné%g‘ﬂ’b&‘l’rﬂ.e S. (1996) Annual eRevi ew of

~ o} G Chiral Q 0 N
A AR e
kard

N” Yo
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Example 11b Example 11107
Compounds of the invention generally have an activating activity for glucokinase with
15 an ECsp of less than about 500nM. For example, Example 11b has an ECsp of 30uM.
Example 11b and Example 0107 in WO 03/015774 have broadly similar ECs; values.
However Example 11b has superior oral exposure and exhibits 29% OGTT activity at 10

mg/kg but Example 1107 in WO 03/015774 is not active at 10 mg/kg.
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30 -128- Cains: 1. A conpound of Forrmula (I), or a salt or solvate thereof:
Rp ~HET-1 0 5 (R)Ym(R3)n (1) wherein: R is nethoxynethyl; R2 is
selected from-C(O NRAR5, -SO2NR4R5, -S(O PR4 and HET-2; 10 HET-1 is a 5- or
6- menbered, C-linked heteroaryl ring containing a nitrogen atomin the 2-
position and optionally 1 or 2 further ring heteroatons independently
selected from0O, Nand S; which ring is optionally substituted on an
avai l abl e carbon atom or on a ring ni:t{i)ggn atom provided it is not
thereby quaternised, with 1 or 2 substittuéents independently selected from
R6; 15 HEGlamsis a 4- 5- or 6-nmenbered, C or N-linked heterocyclyl ring
containing 1, 2, 3 or 4 heteroatons independently selected fromO, N and S,
wherein a -CH2- group can optionally be replaced by a -C(O - , and wherein
a sul phurl.at dhreémpaune ohEomemuda(); lor & sali orgolvaty timpdofonal |y  be oxi dised to an
S(O or S(O2 group, which ring is optionally substituted on an avail abl e
carbon or nitrogen atomby 1 or 2 substituents independently selected from
R7, 20 R3 is selected from hal ¢t flgpromat hyl, difl uoronethyl,
trifluoronethyl, nethyl, met hoxyﬁ—n’ ano; HR4 s~sel ected from hydrogen,
(1 -4Q al kyl [optionally substitutied by 1 Z(sEbst)i t uents i ndependently
sel ected fromHET-2, -OR5, -SO2R5, ( QY cydy.oa (optionally substituted
with 1 group selected fromR7) ard - -6C) cycl oal kyl (optionally
substituted 25 with 1 group sg 8 from R7) and HET-2; R5 is hydrogen or
(1-4Qal kyl; or R4 and RS tqgekesthwith the nitrogen atomto which they are
attaclfed may forma heter 8|yl riffy system as defined by HET-3; -129-- R6
is independently selected from (1-4QC akﬁyl , hal o, hydroxy(1-4C) al kyl,
(1-4C) al koxy(1-

wherein:

R' is methoxymethyl; _
R’ is selected from ~C(O)NR'R®, -SO,NR'R’, -S(O),R* and HET-2;

10 HET-1is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionally ! 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
R6;

15 HET-2is a4-, 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(Q) 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’;

20 R?is selected from halo, fluoromethyl, difluoromethyl, triflucromethy!, methy!, 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

25  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;



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

(1-40C) al kyl am no(1-4C)al kyl, di (1-4C) al kyl am no(1-4C) al kyl and HET-4; R7 is
selected fromORS, (1-4QCalkyl, -C(O (1-4C al kyl, -C(O NRAR5,

(1-4C) al koxy(1- 5 4C) al kyl, hydroxy(1-4C)al kyl and -S(O pR5; HET-3 is an
N-linked, 4, 5 or 6- nenbered, saturat ed or partially unsaturated

het erocyclyl ring, optionally contain 1 or 2 further heteroatons (in
addi tion to the linking N aton) i ndef)g d’ently selected fromO0O, N and S,

wher ei n R® iGpiependgnty pelesert fo@n(bﬁ@)aﬂlgyl thelo; byplraget46)alkyd, ({@((mlko@(ml wherein a

| ph t d 10 S(O 2
aroup: v SRk USEORRL OB Bl L uh URRDeh Tt oot or
nit rogendf(l@m)dﬂyylémmotl-&)ﬁudysﬁndtmwnﬂs i ndependently selected from R8, or
HET- 3 t ted t t ted
het er oi:j@lan '\ll_'eFtt‘ial§ dﬁ{m@?ﬁ‘%n& ):d]r %E)eaikyf lr]q:{)ar s eﬁlff‘ggflgﬂ*géllaneaddi tion
to the | iyokinng, W@@(]};@ﬁﬂ@pﬁﬂd@@jﬂ;i selected fromO, S and N, wherein a

-CH2- grou can N?,tl onal %@_be replaced by a -C(O 15 group and wherein a
sul phur m israntdrlinkddnd, Senb- apmibered sagurased endiactiadly ansaturand BéiGpcwlylS( 0) 2

group; rbon or

ni t roge\rqmgg %%EIB{;/Q]IY C%m%gﬁdggp @J%%{tﬁ%{sﬂ%aﬁ S(e folne% g‘ellg’%{ngé\? % R8; or
HET-3 is naiepﬁldé:ﬁllmlrebtedéxdmbﬁ)plyahd 8, sldrein at-€H,- cgm@atrah bpﬁdrmliybswp%at@d
heterocycl in tio containing 1 fur nltr en a

addi tion? %Q)h@“qgwﬁ?{?ﬁ Hﬂ’g%q\fr? rap Optﬂ?a} ‘mﬂ g"%‘asrﬂbbﬁ'tl onal ly be
repl aged soy), aroup{ Which rm@ isCdptiohdl substiRéd Sa dvitil DSk bdnr@trdpn &BnAMAl | abl e
carbon or nitrogen atomby | substitue sel ected from hydroxy and 'R3; R8 is

sel ect ed Of 7 S¥hstiorays lr(dzp@éyralwlected femR104C) al kyl, - C( O NR4RS,

(L300 RS dly BEM Y ARG ol CADRLEC0SBBAI M =, )

25 HET- 4 opsomll$ compainidg ridfmiker detero@topr (lmaddlmmke(thedn&utgsl‘ﬁ mtout)mﬂepmdemttmr yl ring
containin heter ons._ i nde t e om0, N and
S o CradinBaions iyl Sl h L Bk e B eRA b b MR ARGIEOR " o o) T or
2;  3Q5pr gydugedd Wha:telrwwrphm atdrmin thevég Mayi @ubnmy béoxilitdihad Sdyer s@pound of
Forrmula (1) is _other than:

3- (4- et SHhIcB e bmﬁ'a&g}sv SBbs(“é‘“ﬁ%‘Pthalla‘%‘F‘e‘E%?H“ BOHERESH 2RM B LYA - 2- yI - be

nzam de; substituents mclePendently selected from R®;
N- (4- hydr oxynet hyl -t hi azol -2-yl)-3 (4 rret hanesul f onyICPhenoxy% 5- (2- met hoxy-
| - net hyl .I-[l"él%l B.W)G.-Hbmg@herg@blcychc saturated or partially unsaturated heterocyclyl ring,

optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a
20  -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)pR5 ;
25 HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or
3 ring heteroatorms independently selected from O, N and §;
p is (independently at each occurrence) 0, 1 or 2;
misOor1;
nisQ,1or2;
30  provided that when mis O, thennis 1 or 2;
and that the compound of Formula (I) is other than:
3-(4-methanesulfonylphenoxy)-5-(2-methoxy-1-methyl-ethoxy)-N-thiazol-2-yl-benzamide;
N-(4-hydroxymethyl-thiazo}-2-y1)-3-(4-methanesulfonylphenoxy)-5-(2-methoxy-1-methyl-

ethoxy)-benzamide;



- 130-
N-[ 4- (1- hydroxy-ethyl)-thiazol -2-yl]-3-(4-nethanesul f onyl phenoxy) -5- (2-net ho

xy- | -nmet hyl - ethoxy)-benzam de;
N-[ 3- hydroxynet hyl -1, 2, 4-t hi adi azol - 5-yl ] - 3- (4- et hanesul f onyl phenoxy) - 5- 2-m
et hoxy- | - nethyl-ethoxy)benzam de; or 5

3- (4- met hanesul f onyl phenoxy) - 5- ( 2- met hoxy- | - net hyl - et hoxy) - (pyrazol - 3-yl ) ben
zam de. 2. A conpound of the formnul a“%% as claimed in Claiml or a salt or

sol vat e NHér(édfydronprethgl)rhiRiolizasl]-B 14 nieaneaibhy@pHeadl 13- (21ReBoxy -GRAFRUND Of
t he fornqh&g&%%%ﬁ%aﬁ |aimed in Caiml or a salt or solvate thereof ™ wherein

mis 1, h is in the para position relative to the ether |inkage.

4. A cormqn@m&rlhaﬁyltp,2,mthadiﬁiai-ﬁﬁ]-QJ(@&ﬂéﬁgrllésﬂlf@ﬁﬂthm 15_981@[}& 2,0r Caim3
IS - nenoper e

or a salt _or solvate thereof, wherein HET- rirng. 15 5. A
corrpoundméﬁ*‘y‘(?fho’fyé‘?%f&‘dﬁl()r as claimed in any one of Clains 1 to 4 or a salt

or s9l vake fhahaals 1 \}.5R3 | e from O O NéR and - SO2NR4R5 and
R4 and RSI( togetﬁerm\%fﬁ}ﬁhm S?tljfl%g@ﬁ gﬁ%ﬁg{ %tfl?/\ﬁ) ?é?’r%ﬁ?i{ Yiibsﬂl&‘@e ched may
forma heterocyclyl ring systemas defined by HET-3. 20 6. A conpound of
the formyla (1) _as cl.ai in.apy one of . [ lto. .5 or a salt or solvate
t her eof ?E‘mheréicﬂm‘)—%'f‘fi? f ?%’c}gmﬂ’lla {]Xa%aﬂﬂ‘ﬁ%g’r%@mﬁ RB2 sajt orgolvatedastiend of t he
fornul a whyreiaR'taainees) donfigiratisn.1 or Claim2 or Claim3, or a salt 25 or

solvate thereof, wherein R2 is selected from-C(O NRARS5 and - SO2NR4R5 and R4
is selected from(1-4C al kyl [substituted by 1 or 2 substituents

| ndepgndent | YA $hE6IA% ieABmile) & claifdPin CRR RS ﬁﬁ%ﬁ'@éﬁét@}%?ﬁ%yl

(optionally substituted with 1 group ecte NR5R5] ,

( 3- 6C) cywherainky is ¢ 8t § ambR] iy inbb patatpasitioh wlative © the ettipr lskbgct ed from R) and
HET-2. 30 8. A compound of the fornmula (I) as claimed in Claiml1l or Claim?2
or Claim3, or a salt or solvate thereof, wherein R2 is -SO02R4 and R4 is
sel ect ed4f r orh camE)wmdlof the[fomingda (1) as cbdmby inlClaini 1 3r Slahf Riok CRES dradgpendent |y

selected fr T- - ORS, - R5, (3-60C),cycloal kyl (optionally substituted
with 1 g?‘osﬁgvg}seggféﬁ‘gfeﬁh‘frf*‘&rﬁ%ﬁ%b%ﬁa%ﬁrf‘leab@efhﬁém], (3-6C) cycl oal kyl
(optignally substituted with 1 group selected fromR) and HET-2. 9. A

conpound_of the fornula (If) as claimed in daiml or daim2 or laim3, or
a salt 2 A compound of the formula (I) as claimed in any one of Claims 1 to 4 or a salt or

solvate thereof, wherein R? is selected from —C(O)NR"R5 and -SO;NR*R® and R* and R’
together with the nitrogen atom to which they are attached may form a heterocyclyl ring
system as defined by HET-3.

20
6. A compound of the formula (I) as claimed in any one of Claims 1 to 5, or a salt or

solvate thereof, wherein HET-3 is a 4- to 6-membered ring.

7. A compound of the formula (1) as claimed in Claim 1 or Claim 2 or Claim 3, or a salt
25  or solvate thereof, wherein R? is selected from —C(O)NR“RS 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)NRRY], (3-6C)cycloalkyl (optionally substituted with 1 group selected from
R’) and HET-2,
30
8. A compound of the formula (I) as claimed in Claim 1 or Claim 2 or Claim 3, or a salt
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



5 or solvate thereof, wherein R2 is HET-2. 10. A pharmaceutical conposition
conprising a conpound according to any one of Clains 1 to 9, or a salt or
sol vate thereof, together with a pharmaceutically acceptable diluent or
carrier. 10 11. A compound according to any one of Clains Ito 9 or a
pharmaceutical l y-acceptable salt or solvate thereof for use as a

medi canent. 12. A conpound accordi ngigd-any one of Clains 1 to 9 for use in
the preparation of a 15 nmedicanent for treatnent of a disease nedi ated

t hr ough (Gponall BsubiGRIRAENCeBGS dlidddrdnPR M 9@@9&?51?4?{3%‘5)%5&%&9 for use in

the preparati on of a nedi canent for treafment o eg} 20 14.
Use of dopténmpbusitpsigptedsyithul groyn yelesteddiom Rodnd HETR: one of Claims | to 9, or
salt or solvate thereof, for the nmanufacture of a medicanent for treating a
mammal i an di sease nediated by GLK. 15. A use according to C aim 14 wherein
the GLK $redi # ednmiuseaftbe famulan® = chiaatingaim 25 Qleim AoPCRGRSSorfa@kitt he

preparation of .a c ound _ef la (1) as clainmed in any one of Clains 1
to 9,%r ororﬁogiét[:fhcﬁef‘)?’rs%e\r/eé?g ﬁig@g}-‘ whi ch conprises (wherein variables are as

defined in Claim1l unless otherwi se stated): 132 (a) reaction of an acid
of Formula (I11) or activated derivative thereof with a conmpound of Fornula
(1V), \ 181 yAohapnacenfi¢aqempositiog compyising Regmpqund pycofding to ang ong of b) r eact i on

of a conmemitd B, & HH!eR sé1Vake Wetddf, FodeMIPRHUAY pRLmfRLILR, £¥phable dfient
or carrier.
10
11, A compound according to any one of Claims 1 to 9 or a pharmaceutically-acceptable

salt or solvate 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

15 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.

20 14.  Use of a compound of Formula (I) as claimed in any one of Claims 1 to 9, or salt or
solvate thereof, for the manufacture of a medicament for treating a mammalian disease
mediated by GLK.

15. A use according to Claim 14 wherein the GLK mediated disease is type 2 diabetes.

25
16. A process for the preparation of a compound of Formula (I) as claimed in any one of
Claims 1 to 9, or a salt or solvate thereof which comprises (wherein variables are as defined in

Claim 1 unless otherwise stated):



H NHET-1 R Xo O\ (Rm(R3)n n (V) (VI) wherein X1 is a |eaving
group and X2 is a hydroxyl group or X1 is a hydroxyl group and 10 X2 is a
| eavi ng group; [or by reaction with the internediate ester Fornmula (VII),
wherein P is a protecting group followed by ester hydrolysis and am de
formation]; Xz OPT O (RmMm(R3)n (V) (M1) 15 or (c) reaction of a
conpound of Formula (VII1) wth a cof nd of Formula (1X) R /OH X3 HET-1
(RR)Ym (Rn Xa (VII1) (IX) -133- wherein X3 is a |eaving group or an
or ganomefalrdaciton efagenid adfidroxda (1) ar nyidatod yérivgriotthereof wiXBa campouny df oxyl group
and X4 is ﬁO‘J{Tﬁ%\@IO? group or an organonetallic reagent; [or by reaction or

e inte

(MIH11) wt rmedi ate ester Fornula (X), followed by ester
hydrol ysis and am de formatn"\o[rud R O/ \ X3"T OpP,
OH
@—«0 HEN
X
(R%m {(R¥)n
n (Iv),

5 or

(b) reaction of a compound of Formula (V) with a compound of Formula (VI),

v

(Hs)n
V) (VD)
wherein X' is a leaving group and X*isa hydroxyl group or X'isa hydroxyl group and

(R%m

10 Xlisa leaving group;
[or by reaction with the intermediate ester Formula (VII), wherein P' is a protecting

group followed by ester hydrolysis and amide formation];

XZ
op'

R
Y o
e
(R*)m (R)n
W) (VID

15 or
(c) reaction of a compound of Formula (VIII) with a compound of Formula (IX)

H1 O H
o T
(Ra)n x* ©

(VIIT} (IX)

(RA)m



(RZY)m(Rna O 5x (MIl) (X) or (d) reaction of a conpound of Fornmnula
(XI) with a conmpound of Formula (XIl), RI\/ONH2 X5 HET-1 O (R2)m- (R3)n
10 (XI) (XI1); wherein X5 is a leaving group; and thereafter, if necessary:
i) converting a conpound of Formula (1) into another conpound of Formul a
(I'); ii) renmoving any protecting gro g,} and/or 15 iii) formng a salt or
sol vate. 17. A conpound of Fornmul a (I'§J which is: 3-(4-{
[ (2- met hoxyet hyl ) am no] car bonyl
}IQ\IP?_egO;(K) SWF]é@@))fEB retalvng)préub-areh loydaabhpthllio Xeakent and X* is a hydroxyl group or

i azgh en
3- (4-{[ (1H ?émls i Igoxy! %'i"H%f“i’%ﬁ) 53 PR RS R 127 SFRRRORRG LIS Teage) - 2- et hoxy- ( 1-
met hyl et hyl Janby Jredskidn S (VITIR@h t12- Mtleﬁﬁ‘é@l&ﬁ@és@k‘? Formula (X), followed by ester
3-[4-(azeti | -yl carbonyl ) phenoxy] -5-[(1
S) - 2- et hoxgﬂ{}mé@!lﬁ/%ldﬁ%qwsml N-1, 3- th| azol - 2-yl benzani de; 3-[( |
S) - 2- net hoxy- (1- net hyl ethyl ) ox y]-5- {
4-[ (4- met hyl pi pera2| n-1-yl ) carbonyl ] phe ?

N1, 3-t hi azol - 2-yl benzam de; XP (2- mef ho hyI? m no] car bonyl }
phenoxy)-5-[ (1 S)-2-net hoxy ( hyI et hyl
N-1, 3-t hi azol - 2-yl benzani d@%m- - (89 3- (

[ (1H Bm dazol - 2-yl net hyl ) am no] car bonyl ) pI‘Pénoxy) 5- [(1 S) - 2- net hoxy- ( 1-

P 3

thyl ethyl)o xy]-N-1, 3-thiazol IX' benzam de; (X
3-[(1S) - 2- net hoxy- ( 1- met hyl et hypgz%xy] 5- )
4-[ (4- et hyblpi perazi n-1-yl)carbonyl ] phenoxy }- N (1l-nethyl-1 H pyrazol-3
-yl ) benz
3}/[%18) gﬁ?r TEtte “"“(?“?R?PH‘}P%‘?W{“ g &) Wik ¢ omporRg Pf P @B - 3-y1 ) - 5- [ 4- (nor
phol i n- 4- \]/

(Hz)m (R%n
10 (X0) (X1I);

wherein X is a leaving group;
and thereafter, if necessary:
i) converting a compound of Formula (I) into another compound of Formula (I);
il) removing any protecting groups; and/or

15  iii) forming a salt or solvate.

17. A compound of Formula (I), which is:
3-(4-{[(2-methoxyethyl)amino]carbonyl } phenoxy)-5-{(18)-2-methoxy-(1-methylethyhoxy]-
N-1,3-thiazol-2-ylbenzamide;

20 3-(4-{[(1H-imidazol-2-ylmethyl})amino]carbonyl} phenoxy)-5-{(1S)-2-methoxy-(1-
methylethyl)oxy]-N-1,3-thiazol-2-ylbenzamide;
3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-{(1S)-2-methox y-(1-methylethyl)oxy]-N-1,3-thiazol-
2-ylbenzamide;
3-[(1S)-2-methoxy-{1-methylethyl)oxy]-5-{4-[(4-methylpiperazin-1-yl)carbonyllphenoxy}-

25  N-1,3-thiazol-2-ylbenzamide; |
3-(3-{[(2-methox yethyl)amino]carbonyl } phenoxy)-5-[(1S5)-2-methoxy-(1-methylethyl)ox y]-
N-1,3-thiazol-2-ylbenzamide;



yl car bonyl ) phenoxy] benzam de; 3-[4-(azetidin-1-yl carbonyl)phenoxy]-5-[(1

S) - 2- net hoxy- (1- net hyl et hyl ) oxy] - N- (1- net hyl - 1H- pyrazol - 3-yl ) benzam de;

3-[(1S) - 2- net hoxy- (1- net hyl et hyl ) oxy] - N- (1- met hyl - 1K pyr azol - 3-yl ) - 5-[ 4- (pyr

rolidin-1- 10 yl carbonyl) phenoxy] benzanm de;

3-[4-(7-azabicyclo[ 2. 2. 1] hept - 7-yl car bonyl ) phenoxy] -5-[ (1 S) - 2- net hoxy- ( 1-

net hyl et hyl ) oxy] -N-(1-nethyl -1 H pyrat%H- 3-yl)benzam de; 3-{

2-chl oro-4-[ (di met hyl am no) sul fonyl ] phenoxy } -5-[(1

S) - 2- met MB@Y[{IHmmam&lzeﬁlhfﬁth)ynwino}dhlrb(oﬂxylrmidﬂuiy)Js lk Py2-aedbx B ) benzan de; 15

3-[(2-chl oro- 4- ’g%Jl am no] sul fonyl } phenyl ) oxy] -5-[ (1 S) - 2- met hoxy
-(1- net Wﬁh(‘é]F%\}’ g’ ﬁﬁ-%ﬁf‘z F24i%5y r azol - 3-yl ) benzam de;  3-{

[ 2- chl or 94¢S§-§-nhetidx ¥R eyt A LD-ph&sme >-[(1

S) - 2- net h(I)§<1§i o(x?li hyl et hyI )gx&fl quimomkmﬂrupfeg&ﬁpg/r azol dngggl?(en%gn}zam de;

3- ((2- chNdrlﬁnahs[l(lhian pi}bé'ﬁ?&ml‘ilﬁsl yl ) sul fonyl | phenyl }oxy) - 5-[ (1S) - 2- net ho

Xy- (1 20 I V, Vih

AP mgbﬂglng%rn@é E’%(J{ho)%t ;i‘ig)cﬁgw {/1 "t AERA b7 0P 3N 1) BN EANL S in-4-

}-5- [(1S)llcabm3ﬂ)pb°¢30*ﬂb€mtmljﬁl et hyl ) oxy]-N-(1- nethyl -1 H pyrazol - 3-yl
) benzam

(19)- g?ﬁéﬂlﬁ%% APy B - e e Y- tamriy iy rpdi N eyt

3-[
yl) sul f onmilgyriaeinyklyben@xtide\- (1- met hyl - 1H- pyrazol 3- yI )benzam de; 25
3-(4- [((1 rrethyl ethyl iam no) sul fon phenox og» met hoxy- (1- met hyl et h
yl ) oxy] - y=( ﬁ:tgglgﬂx_y Ml)@@hﬂ ggaz _3();4){3 [4 -(pyrrolidin-1-

2- gt hoi
H)heﬁxy f‘?wgh%ngkhox - 1 met hyl et hyl ) oxy] - N (1-nethyl -
| H pyr az a+[4 -Bl-gtaplopelpkda. Hlbept’u”- zlqarbwﬂwmmx%(ls}% (nethoxy-(1-
g) - met hoﬁ&leﬁ%l)”%]@f'(?%ﬂ ?ﬁyﬂyrﬁog yﬁgéﬂx&ndje H pyrazol -3- 30 yl)benzam de;
L4|— ( ?IT— neqarchWg)[(ﬂhﬁahylhmny)}suﬁeﬁﬂ]]p?xzcﬁ?hmslt[hkS;}-]}?:-r(lat?;mf] ﬁyhah%ﬂyﬂg)/t[)ﬁy]]e N- (1- net

- azo e sul fon enox -

Sgl 2- rret gylﬂé{ﬂifﬁgﬂﬁyﬂ} DSRUAIRE 1| 3. th?/azol 2- yyI Eenzamyde -135-
3- - fybmt & 54 B-yl)-5-{ [3-
(et hyl %@%ﬁi‘ﬂ f[%*x‘?@"*%%ﬂ?g?n‘“d%’w’mﬁfh i S A S
oxy) - 5- [ (redy. M%aenilow mﬁ%lﬁymmyﬂjy crzamidey -

3-{[2-chloro-4-({[2-(methyloxy)ethylJamino } sulfonyl}phenyl]oxy}-5-[(1S)-2-methoxy-(1-
methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-({2-chloro-4-[(4-methylpiperazin-1-yl)sulfonyl}phenyl joxy)-5-[(1S)-2-methoxy-(1-

20  methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-{4-[(dimethylamino)sulfonyl]phenoxy}-5-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-
methy!-1H-pyrazol-3-yl)benzamide;
3-[(15)-2-methoxy-(1-methylethyDoxy]-5-({4-[(4-methylpiperazin-1-
yDsulfonyl]phenyl }oxy)-N-(1-methyl- IH-pyrazol-3-yl)benzamide;

25 3-{4-[((1-methylethyl)amino)sulfonyl]phenoxy}-5-[(18)-2-methoxy-(1-methylethy)oxy}-N-
(1-methyl-1H-pyrazol-3-yl)benzamide;
3-(4-{[(2-methox yethyl)amino]sulfonyl }phenoxy)-5-[(1S)-2-methoxy-(1-methylethyl)oxy]-
N-(1-methyl-1H-pyrazol-3-yl)benzamide;
3-(4-cyanophenoxy)-3-[(18)-2-methoxy-( 1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-

30  yl)benzamide;
3-{[4-(aminocarbonyl)phenyl]oxy}-53-[(15)-2-methoxy-( 1-methylethyl)oxy]|-N-(1-methyl-1H-
pyrazol-3-yl)benzamide;
3-[4—(cthylsulfonyl)phenoxy]-5-[(1S)-Z-methoxy-(l-methylcthyl)oxy]-N- 1,3-thiazol-2-

ylbenzamide;



met hyl -1 H- pyrazol - 3-yl ) benzam de; 5

3-[(1S)-2-nmet hoxy-(1-nethyl ethyl)oxy]-N(1-nethyl-1H pyrazol-3-yl)-5-]3-
(et hyl sul fonyl ) phenoxyl benzam de; 3-[(1

S) - 2- met hoxy- ( 1- net hyl et hyl ) oxy] - N- (1- et hyl - 1H pyr azol - 3-yl ) -5-[ 3-

(et hyl sul fi nyl) phenoxyl benzam de; 21 { 4-[(1-nmethylethyl)s ulfonyl]phenyl
} oxy)-5- [ (1 S)-2-nethoxy-(1-nethyl yl)oxy]-N-(1- 10 nethyl -

| H pyrazol - 3-yl ) benzanm de;

3-[(1S) - 2A4+8)- ﬂ@@hi(xll-(ﬂmﬁdnbgﬂﬁhﬁwxybmy(]l-mbthﬂl-mpmioi-Blrylpyr{gz,oI -3-yl)-5-[4-

nmet hyl syl f | enzamde 3-[(1 S)-2-net hoxy-(1-nethylethyl)o
3(/]-5 %/4 t’e‘?ﬂ%‘)’@tﬂ@%{ﬁ y] N-Egl me% hyl -1, 3 i(ytgli azol - > yl)%ezlz)z;m' de;

15 3-({4-[(1- methylethyl)thto]phenyl}oxy) 5- [518) -2-methoxy-(1- meth){lethyl)ox yl- N— -

ﬁy|[(18) %ﬁé?&p@%ﬂﬁgﬁ%&%@?)oxy [ 4- (mét hyl su fonyl)phenoxy] N ( 5- et
3 [(15) - 1018} bbb AR PO R TR S 33) ) phenoxy] - - (5- e

3- [(I S) Qnmlﬁkbfwylémlﬂmymeamﬂb)oxy] 5-[ 4- (et hyl sul f onyl ) phenoxy] - N- ( 3- net
| -

e hél-[(lﬁg&@érﬂg)%?&%}l ‘?’5‘%/‘%}1? é@inﬁ%Pﬂ&{iPX‘ﬁ%%éf%F‘ﬁ'hy| ) oxy] - 5- [ 4-

met hyl s(thé 1 h mzaaid

3, % 35 ?ﬂwﬁlﬁh}? m@g}rfbe% ﬁ)ﬁje- met hoxg &1 met hyl et hyl ) oxyl - N- ( 1- net hyl -

r azol -é ﬁhﬂ% g oyt phenyl joxy)-5-[(18)-2-methoxy- (1 methylethyl 0oxy]-N-(1-
51@rommﬂ llcjjp@ragolyj }b&n(zgm,aedl fl uor ophenoxy)-5-[(1S) - 2- net hoxy- ( 1-

hy
N—
(me
3(

py
N(
met hyl et hyl ) oxy] b enzam de;
(
[
0
[

3, 5- d31{(1§b?t§?ﬂﬁfé§?¥d>@)m¢h5[1@thf(lmi-b&(3}rm‘tthxlfl)ﬂ pyr3zal 3 @y 3i4-2- y| J-5-[ (1

2- met ] benzam de;
(19S) - -éwgl{]ofg ﬁﬂé@&ﬁ%k&rﬁy ) oxy] - 5- [ 4- (et hyl sul fonyl ) phenoxy] - N- 1H pyr
| - 3- 3@(lﬁb-Bem]mnydé—methylethyl)oxy] 5-[4-(methylsulfonyl)phenoxy]-N-(4- methyl 1,3-

(1S) - - T8 o 1n'ethylethyl)oxy] N (5- net hyl - 1H pyr azol - 3-yl ) - 5-[ 4-
met hyl su E’fo P@S%ﬁﬁl xy1 benzam de; 3-[(1

S) - 215et BYKB)- (2lndll&i;dys(lleﬁfhlh/)}létﬁ?ﬂ)dxyw{[4-(xﬁlﬁﬂi§rlbﬁlmpﬁ'é¥lbiy]31\1-35 hlathgE o= 2-yl [ -5-[ 4
- (et hyl sul ﬁ f%%ﬂz@genoxy] benzam de; -
3- [ 4- (azB¥agl-$y {gonyl ) phenoxy] - 5- [(13) 2- met hoxy- (| - met hyl et hyl ) oxy] - N
- (3- et hXJ{ClS) 2-methoxy-(1-methylethyhoxy}-5-[4-(methylsulfonyl)phenoxy}-N-(5-methyl-1,3,4-
thiadiazol-2-yl)benzamide;
3-[(1S)-2-methoxy-(1-methylethyl)oxy]-5-[4-(methylsulfonyl)phenox y]-N-(3-methyl-1,2,4-
20  thiadiazol-5-yl)benzamide;
N-(1-ethyl-1H-pyrazol-3-yl)-3-[(1S)-2-methoxy-(1-methylethyl)oxy]-5-[4-

3-
S)

3-
az
3-
(

(methylsulfonyl)phenoxy]benzamide;
3-(3,5-difluorophenoxy)-3-[(15)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-
yl)benzamide;

25  N-(5-bromopyridin-2-yl)-3-(3,5-difluorophenoxy)-5-[(15)-2-methoxy-(1-
methylethyl)oxylbenzamide;
3-(3,5-difluorophenoxy)-N-[4-(hydroxymethyl)-1,3-thiazol-2-y1])-5-[(1S)-2-methox y-(1-
methylethyl)oxylbenzamide;
3-[(18)-2-methoxy-(1-methylethyl)oxy]-5-[4-(methylsulfonyl)phenoxy]-N-1H-pyrazol-3-

30  ylbenzamide;
3-[(15)-2-methoxy-(1-methylethyl)ox y]-N-(5-methyl-1H-pyrazol-3-yl)-5-[4-
(methylsulfonyl)phenoxyjbenzamide;
3-[(15)-2-methoxy-(1-methylethyl)oxy]-N-[4-(methoxymethyl)-1,3-thiazol-2-yl]-5-[4-
(methylsulfonyl)phenoxy]benzamide;



, 4-t hi adi azol - 5-yl ) benzam de;

(1S) - 2- et hoxy- (1- net hyl et hyl ) oxy] - 5-(4-f [(1-nethyl piperidin-4-
am no] carbonyl } phenoxy)-N-(3-nethyl -1, 2, 4-thiadiazol -5-yl)benzam de; 5
4- (azetidin-1-yl carbonyl)-2-chl or ophenoxy] -5-[1(1S) - 2- met hoxy- (1- net hyl et h
oxy]-N-(1- nethyl- 1 H pyrazol - Ibigenzam' de;

4- (azetidin-1-ylcarbonyl)-2-fl uoro noxy] - 5-[ (1S) - 2- net hoxy- (1- et hyl et h
oxy]-N-(1- methyl- 1H pyrazol-3-yl)benzanm de;

411 ( az St[Helaawtilinyl-glaabomytjpheridx§1-5- €Sy ety riaaa ) ond1- M Rregiret hoxy- (
4
y

"1 (et Rl REYDERBBAIE] phenoxy) 5. (3 9-2- et hoxy- (1 et hy
I)oxm}[(fg?(ﬂmemﬁml-mgtﬁygﬁlggg@]-53(-4y ([?lb[ggtgm%?]ggﬁqur a salt or solvate

reof. 1 ound” of
4- (az é’!)P'HWJCEIRPPEIAPWFIW))WWW}J 8-4thindiazol-5-yl)benzamide;

3-

S) - 2- met t

)[4 Ca et st PR o O 1135 2 el A s Biethhapyt -0

met hyl etrW]lHP\PB(rEml Aeibyizatidd; pyr azol - 3 yl ) benzami de; 20

y][ 4N§ ?E?’)t 4- ;ﬁ:tl my %@P@ﬁs ~ﬂ§ flp %ég@gsﬁ-ﬁgég—}n%ﬁlo%—%-heth etthy?))(()Xy]lN r(r}e‘t hyletho

[ 4- (azeﬁat@lnmpmm%b@)wﬂzhn&etl uor ophenoxy] -5-[ (1

S) - 2- met E&é -1- rreth Lhox gl\l-l H éwazol 3-yl benzam de; 3-[4-(azetidin- |

. gl car boq]h )(Wfﬂ'é‘xly C?f 52 triflupreps iy phenos ey KiS)et-methpky-Kl-(5- et h yl- i H
az [1H-pyrazol-3- z

NI ertr%?érfo%gﬁﬁp]zﬁéqlh Al LHpyrazel Brylbenzamide; | azol 3oyl )-5-[4- (1, 2, 40

xadi azol 334- &dlmﬁumwwmﬂpm@oxm}r 5~<§(l§h2ﬂn€mh0xs(dllmlwl¢t}nﬁ)cng}‘ N-30 19. A
conmpound [el1T) : Jed in daiml which is 3-[4-(azetidin-I-

yl car bonﬁ% %giﬁ%?z gb[ )ﬁgr’s’;‘:‘@ fret hoxy- (1- net hyl et hyl ) oxy] - N- (1- net hyl - |

H pyr azolor 3salydr)sbbazamdreld; or a salt or solvate thereof. .137 20. A
compound of fornmula (1) as claimed in Caim1 which is 3-[(1S)-2-net hoxy-(1-
met hyl et hyl ) oxy] - N- (1- et hyl -1 H pyrazol - 3-yl ) -5-[ 4- (et hyl sul f onyl ) phenoxy] b
enzamsde;180r A codipolindéf FoetnWRI(B, Whiek 8of .

3-[4-(azetidin-1-ylcarbonyl)phenoxy]-5-{(15)-2-methoxy-1-methylethoxy]-N-1H-pyrazol-3-

1
3
y
3
y
3
y
3-
1-
3-[
eth
t he
[

3
3-
X
3-

ylbenzamide;
3-[4-(azetidin-1-ylcarbonyl)-2-chlorophenoxy]-5-{(1S)-2-methoxy- 1-methylethox y]-N-(5-
methyl-1H-pyrazol-3-yl)benzamide;

20 3-[4-(azetidin-1-ylcarbonyl)-2-flusrophenoxy]-5-[(1S)-2-methoxy-1-methylethoxy]-N-(5-
methyl-1H-pyrazol-3-yl)benzamide;
3-[4-(azetidin-1-ylcarbonyl)-2-fluorophenoxy}-5-{(18)-2-methox y-1-methylethoxy]-N- 1H-
pyrazol-3-ylbenzamide;
3-[4-(azetidin-1-ylcarbonyl)phenoxy}-5-[(1S)-2-methoxy-1-methylethoxy]-N-(5-methyl- 1 H-

25  pyrazol- 3-yl)benzarmde or
3-[(18)-2-methoxy-1-methylethoxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-(1,2,4-oxadiazol-3-
yDphenoxylbenzamide;

or a salt or solvate thereof,

30 19. A compound of formula (I) as claimed in Claim 1 which is 3-[4-(azetidin-1-
ylcarbonyl)phenoxy}-5-{(1S)-2-methoxy-(1-methylethyl)oxy]-N-(1-methyl-1H-pyrazol-3-

yl)benzamide; or a salt or solvate thereof.



5 21. A conpound of fornula (1) as clainmed in Claim1l which is

3-[(1S)-2-nmet hoxy- (1-

met hyl et hyl ) oxy] - 5-[ 4- (et hyl sui f onyl ) phenoxy] - N- (3- et hyl - 1, 2, 4-t hi adi azol -
5-yl)benzam de; or a salt or solvate thereof. 22. A conbination of a
conpound according to any one of Clains 1 to 9 or ains 17 to 10 21 with
one or nore other substances and/or tr®3t-nents.

20. A compound of formula (I) as claimed in Claim 1 which is 3-[{(18)-2-methoxy-(1-
methylethyloxy]-N-(1-methyl-1H-pyrazol-3-yl)-5-[4-(methylsulfonyl)phenoxy]benzamide; or a

salt or solvate thereof.

5 21. A compound of formula (I) as claimed in Claim 1 which is 3-[(1S)-2-methoxy-(1-
methylethyl)oxy]-5-{4-(methylsulfonyl)phenoxy]-N-(3-methyl- 1,2 ,4-thiadiazol-5-yl)benzamide;

or a salt or solvate thereof.

22. A combination of a compound according to any one of Claims 1 to 9 or Claims 17 to

10 21 with one or more other substances and/or treatments.



