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rel at es to a qu of betrzoyl am no beterocyclyl conmpounds.

useful in tYRIHE {”Hent or prevention of a disease or rrEHT"é'é‘lm’é%‘dl'tlon
medi ated 5 through gl ucaki nase (G.K of I('lK) | eading to a decreased

gl ucose threshold for insulin secretion. In addition the conpounds are
predicted to | ower bl ood glucose by increasing hepatic glucose u take
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conprising said conpounds and to nethods of treatnent of diseases nedi ated
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parenchyrmal cells the,main plasna nmenbrane | ucose tran orter GLUT2.
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concent r ab¥fyieglafoscumale. [Spreh W%W%Whﬂ‘s‘“lﬂﬁﬁqﬁwﬂfﬁ kpeéw ti ssues and
cell type | akd rrdocaléhl b gl |'s (hepatocytes)
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and t her efomprising Sydlcme@mﬂhuﬁeﬂmﬂbdnffmﬂgmﬂdwmwﬁad PHELUKi n secretion
and hegpat nt hesis. These processes are critical in the
mai nt gﬁané‘g %#Y%gﬁg 'ﬁ%’dy gl ucose honeostasis and both are dysfuncti onal
i n di abet es [ 2n.thd panomgicuériitapp &vofpaciidipmalas|ls i train dlysn@satbrbicabet es of
the Young_rI e di abet es caused oss. of function
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Def ective glucose utilisation in _the p ncreas of pati ent results
in arai sEgc?tf??‘lé’g?fdPEPkFBT‘s‘@ﬁ“GE Iﬂ"‘ ﬁlgf‘ﬁ‘ﬁﬂg"ﬁ'ﬁ il 'E’%‘S‘EBX'&BH’ e eonver sel v,
rare 1actlmhhdaﬁaﬁﬂht@tglm t@E]u@wlﬁ-ﬂhﬁﬂﬂE{E @mjg“ttmae&ailﬂscﬂe?ultl ng in

e

fam lial hyperi nsulinism( In addition to t reduced GLK

activity RAne Cilﬁ(}wﬂjg)\ﬁlgh h;saqjggl} {@Slﬂm!rg}pgm fpr glucose and is not inkahited by

physiclogical concentrations of G-6-P [1]1. GLK expression is limited to a few tissues and

d

cell types, most notably pancreatic B-cells and liver cells (hepatocytes) [1]. 1n these cells
OLXK activity is rate limiting for glucose utilisation and therefore regulates the extent of

20 glucose induced insulin secretion 2nd hepatic glycogen synthesis. These processes are
critical in the maintenance of whole bedy glucose homeostasis and both are dysfunctional
in disbetes [2].

Iz ane sub-type of diabetes, Maturity-Onset Diabetes of the Young Type 2
{(MODY-2), the diabetey is caused by GLK loss of function mutations [3, 4],

25 dyperglycaemia in MODY-2 patients results frore defective glucose utilisation in both the
pancreas and liver [5]. Defective glucase utilisation in the pancreas of MODY -2 pauents
results in 2 raised threshold for ghecose stimulatnd.'fij:sulin secretion, Conversely, rare
activating mutations of GLK reduce this threshold resulting in familial hyperinsulinism [6,
Ba, 7]. In addition 10 the reduced GLK activily observed in MODY -2 dizbetics, hepatic

30 glucokinase activity is also decreased in type 2 dinbetics {8]. Importantly, global or liver
sclcctive overexpression of GLK prevents or reverses the development of the diabedc

phenolype in both dietary and genetic modeis of the disease [9-12]. Moreover, acute



30 gl ucokinase activity is also decreased in type 2 diabetics [S].

I nportantly, global or liver seicetive overexpression of GLK prevents or
reverses the devel opnent of the diabetic phenotype in both dietary and
genetic nodel s of the disease (9-12). Mreover, acute WO 21Nt 7itxlI 71U 1
P(- 1 BC. R2h{HLiirlhihig t 1 1 2- treatnment of type 2 di abaitessmi-miimuct ose
| mproves glucose tol erance through stinmulation of hepatic glucose
utilisation 1131. This effect is believed to be nediated through a
fructose induced increase in cytocoli¢y@K activity in the hepatocytc by

t he nechani sm described below [131. 5 Hepatic GLK activity is inhibited

t hrough association with GL Kregulatory protein (GKRP). 'The G.KI GLKRP
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characterised by defective glucase utilisation in both tissues. 20 (ILK,

GLKRF  andSthahresss Fidipreminugs &t 05 preegoge] e ncomast Brhe kfadtoekinot hal anus,

a region ofhaﬁamraiiapr&ﬂ Béresta IR th@ftserol of BEXRBIYhAELRNBRLN BARr gy bal ance
and the control of food intake [14-18]. These neurones have been shown to

express nretivitg is regrintesdryressively bydha aypikbilicy ety subssrate) gucase] Smelll have been
eSO SRR B BBy BUER ek e
concent§ at ionpey. The forir@r cl2s of edtipoufidsarafredicted logiimulagsgugetpidiss@atio sense
hoth the liver and the pancreas whereas the [atter are predicted to act selectively in the
liver. However, compounds with either profile are predicted 1o be of therapeutic benefit in
treating Type 2 diabetcs as this disease is chamcterised by defective glucose wiilisation in
both tissues.
20 GLK, GLKRP and the K channel are expressed in neurones of the
hvpothatamus, a region of the brain that is important in the regulation of energy balance
and the control of fopd intake [14-18]. These newrones have been shown to express preetic
and anorectic neuropentides [15, 19, 20] and have been assumed to be the glucase-sensing
neuroncs within the hypothalamus that are either inhibited or excited by changes in
25 ambicnt glucose concentrations [17, 19, 21, 22]. The ability of these nenrones 1o sense
changes in glurose levels is defective in a variety of genstic and experimentally induced
medels of obesity [23-28). Intracercbroventricular (icv) infusion of glucose analogucs,
that are competitive inhibitors of glucokinase, stimulate food intake in lean rats [29, 30).
[n contrast, icv infusion of glucose suppresses feeding [31]. Thus, small malecule
30  activetors of (iLK may decrease food intake and weight gain through central effects on
GLK. Therefore, GLK activalors may be of therapeutic use in treating cating disorders,
including obesity, in addition to diabetes.  The hypothalamic cffects will be additive or



changes in glucose levels is defective in a variety of genetic and
experinental ly induced nodels of obesity [23-28), Intracerebroventricul ar
(icv) infusion of glucose anal ogues. that are conpetitive inhibitors of

gl ucoki na.se, stimulate food intake in lean rats [29, 30]. In contrast,

i cy infusichO@Miyiiebse suppresses feeding [31]. Thus, srmEbd:emdeciie 30
activators of (iLK nay decrease food intake and wei ght gain through central
effects on G.K Therefore, GLK activators nay be of therapeutic use in

treating eating disorders, including-X®besity, in addition to diabetes. The
hypot hal am c effects will be additive or WD 21 M7A1 M17a 4 1 PC-M B
2na67 W2-17 1 -3 synergistic to the effects of the sane conpounds acting

in the |ivermging othesitioess efthe tame compovatly acting inghe v endionneadtaidn s, for the

t r eat nent ngﬁéﬁ]}yiggga $$QWETQW%H%ﬁ&@%%ﬁF ?%ﬁsa be descri bed

as a potent esity” targe etes and
Qoesi ty) . B.KAGKKRE sgiften caxipr descibed asn popetil i Dirbeyiye errgon (hd beniefiindethl s wher e

it is bel id%lﬁﬁstod £QNL. ol the glucose sensitive secretion of the incretin
pepti des gﬂhcgse- ependent insulinotropic polypeptidc) and G.P-1
(4 ucadon- Li keGREpt alde edpresbaddnygeific knteeldndocainel cdlls whesdl it 8 belesgbot | vel y (32,

33, 34). Theref.or smal I..mol ecul e.activat ors. of may. have,  addi tional
benefi ci alwﬁqﬁ%t@%ﬁ ﬁcﬁ%'l’)‘l'ti’ﬁ“ggf?tﬂgﬁfé'ﬁwtﬁpﬁ%‘f‘f“ f]&ﬁéﬂ‘ic%*&ﬁﬂﬁgﬂr vival and
]?ody lg Wedsghikotriop h‘zpal;.@em&le}quﬂn[nﬂ-p(fmﬁ&agﬁmme Pagide PiramGuik Rells 46 C.r e'z i onh )
romthese entero: en [ . I'n WQ015 8293 an 1144216 (Roche),
a series G&f mﬁfvéﬁrfggﬁay?ﬁ i graremalleg ﬁé@ TR agﬁ%iFﬁase

act i vat or sddifities] RSBl STl Yn WMLl b Setid, b-eAMRAsiASnasirivallagd Gidg | S assessed
by neasuring the direct effect of such compounds. in 15 an may in which G.K

acti vi by vt paceepnpeaurgsoe] sismubting Glband Glifi-¢ perrtiop diom these fe@ur ed
optically endieBfe &8kai | s of the in vitro assay described hereinafter.
Conpounds of thewpresent invention may activate GLK direct]ly or may

activate GLK bin MQMOGERIapd WaOI/AH2es thache)ne wrics dipplaphemor K. Further GLK
act 1 val Of SoRBYRIPEE N EBES dsOfLokiust QIR it IndchiSh bl WhRH sch

phenyl acet ani des, R_ochg%. WC03( 055482 ((_:a'r boxat ni de anhd sul phonam de
deri vat i veotnpougdy eetivgie §ildlkis sssppebnumemigth dirpt elichripeh @appurds inves, Novo

Nor di stg) , ,33glal [h which GLK activity is linked to NADH production, which in tam is measured
optically - sce details of the in vitre assay described hereinafier, Compounds of the present
inveation may activate GLK directly or may activate GLK by inhibiting the imeraction of
GLERP with GLK,

Further GLK activators have been described in WO03/095438 (substituted
20  phenylaceiamides, Roche), WO03/055482 {carboxamide and sulphonamide derivatives,
Novo Nondisk), WO2004/00248! {arylearbonyl derivatives, Novo Nordisk), and in
WO03/080585 {aminc-substintted benzoylaminoheterocycles, Banyu).
Cnur Internatianal application Number, WO03/000267 describes a group of benzayl
aming pyridyl carboxylic acids which are activators of the enxyme ghicokinase (GLK).
25 Qur [nternational application Number: WO03/015774 describes compounds of the
Famnula (A):

[Rf-}m [;6_ -..RI
RY),

(A)
wherein R is 2 substituted heterocycle other than s carbaxylic acid substituted pyridyl,



W03/ 080595 (am no-substituted bcnzo)l am nohet erocycl es, J3anyu). Qur
Internati mM application Nunber. WO03(000267 descri bes a group of benzoyl
am no pyridyl carboxylic acids which are activators of the enzyne

gl ucoki nase (GLK), 25 Qur International application Nunber. WO031015774

descri bes QRWBHHQ ,of the Formula (A); H (R),,f N-RecriemubBaie (A
wherein Rt I'sTa 'substituted hetcroeycle other than a carboxylic acid

substituted pyridyl, -5 fl 21 O07iINf;ua | P(: T/ CR2(Nwsl 471 -4

I nternational application W2004107642Q (13anyu) describes conpounds which
are generally a subxet of those described in WO03/013774, wherein for
exanple R1L is an (substituted) alkyl ether and R 2 is (substituted)

phenoxy. W ha | S 1Gkk - : erally a
Cel cot od 5 suba Sl plit SO EAT5 ) BB GHIRRHE SR

general |y sragrally bsubprobihese degeribed eWDE3/R1 T4, yrhercimfvg cxromde Roivamt ageous

physi cal p, I i i . hi gher aqueous solubility,

hi gher perﬁE&gElﬁlféﬁf@Fﬂg%}%ﬁﬁwﬁl% ggé p‘?xovt ei n binding. Consequently,
such conpounds Wiehdvagurprifiaglpimed o fmilhgreep gfreoppeutnds gevoribor Blctekpect ed to

di spl ay. hi r [ I uper | 1,0, Vi- ffjeacy after
or al dossi n%%gﬁm@ﬁ%t%g%ﬁﬁ%@? H?%rngjégg%‘ﬁgﬁﬂ@]fggﬁ%n%ﬁnf Q" R %""3‘?’%&’3(:0%

Tol er ance he&iX ¢x@yrhd and hherddiotageous iphsicgbypoadescinnipdiop.dsr aexampld, be expect ed

to provide.superior oral.e sure at..a |ower, |ose and t.hereby be

parlto i cul ar?'?hgﬂ?li’%ﬁ *8@81’?*@5@‘% IH’”PWE'hf}f‘ Pﬁr‘%"ﬁ?rp ‘%P&?ﬂﬂﬁl“ﬁﬁx-of a di sease
or nedi cal Caatglichtho Richetinphiids hivirgUgialatkdor thkbepopemaundid hf dwvention
may al so have s }grli or p?)é e;f ag%/ or .ad.vant% pﬁgs hysi cgﬁ?rotperti es
(ab descr | BERYHBER st dra levely Bigsparer noyocTigpen pRsroru dosipsor

f avour apl edsi@nmaRe) fheexdmplel befethiy HOURATILGBE THef ROt B8 {OGELY. Bisdndfv@t Or s

known in the art, as well as _those described in WO 031015774. Thus,
accor di ng T &g of pergpoundswenld B cxpretcd 1A pERYIde SHPArREPE! FEORFAI R IR a conpound

of dose and thereby be panicularly suitable for use in the treatment or prevention of a discase
or inedica) condition mediated through GLK. The compounds of the invention muy also
have superior potency andfor advantageous physical properties (as described abeve) andfor

15 favouruble toxicity profiles and/or favourable metabolic profiles in comparison with other
GLK activators kitown in the art, as well as those described in WO 03/015774,
Thaos, according to the first aspect of the invention there is provided a compound of
Formuia {T):
R0

=)
&

20 t)]
wherein;
R' is selected from isopropyl, but-2-yi, evelopentyl, 1,1,1-trifluoroprop-2-v1, 1,3-
diflucroprop-2-yl, but-1-yn-3-v!, 1-hydroxyprop-2-yi, 2-hydroxybut-3-vi, 1-hydroxybut-2-
yl, wrahydrofuryl, tetrahydropyranyl, 1-methoxyprop-2-y1, l-methoxybut-2-yl, 2-

25 hydroxyprop-1-yl, 2-methoxyprop-1-yl, 2-hydroxybut- 1 -vi, 2-methoxybut-t-yl, 1-
fluoromethoxyprop-2-v1, 1,1-diflucromethoxyprop-2-y1 and | -triflueromethoxyprop-2-yl:



Formula (I): R-0 HET-t 1 ~ QHET-2 ~ 20 (1) wherein: R is selected
fromisopropyl, but-2-yi, cyelopentyl, 1,1, 1-trituoroprop-2-yl, L, 3-

di fl uoroprop-2-yl. but-i-yn-3-yl, 1-hydroxyprop-2-yl, 2-hydroxybut-3-yi,

1- hydroxybut-2- yl, tetrahydro Airy 1, tctrahydropyranyl

1- n>et hoxywoa@swiky 1- met hoxybut-2-yl, 2 25 hydraxyprdB‘Fby?”““”4”

2- nct hoxypnp-1 -yl, 2-hydnmxybut-1-yi, 2-tnethoxybut-|-y1 1-

fl uoronct hoxyprop-2-yl, 1,1-difluornmethoxyprop-2-yl and

| -trifluomctthoxyprop-2-yl: 'O WIUOFBI31 Pr i',cnlllUsroo2a7l -5 HET-1 is
it 5- or 6-nenbered, C-linked helemaryl ring containing a nitrogen atomin
the 2- posi_lion and opti onal | or 2 further ring heteraatons

|
i ndepende®HTy! s&5eet baembespd. ¢t 'yrpkwd Brleroasy! Gipg cORtimTEp NIGORSHRIOFhia e -
substi tut ?Qst:ut Tl g FHnLl'iyOQEPJ. AHRLP g o dRths ':ﬁdef:c?ldélﬁg sElhaE&F}h’m @t er ni sed)

by a subs m se ect ed froml|t7 and/or on 1 or | abl e carbon atons
by a 5 s@ms.twmmnnsnﬂmndbmwmw QAN Gilfog BRI (mrpﬂlhdzu ispopthgebyyr  6-

menber ed & Laégpﬁ.ﬂ.g i M eTo a7 c{M =T H=ToT-N Wala(
mdependeHE % dﬂ?mgn$§ an R %éﬁ%¥FRg PE subs??tuted on an
avai | abl esui&hbem lndapﬂmmly&dngab&omtﬂuent sel ected fromR2, and is optionally
further s t 12fed I t stituent
[ ndependeﬁﬁ;i %élsgg %EMP} om %ﬁmanﬁ) "Rl‘bgﬁmgrﬂlﬁ?g%a%raﬁ%oﬁ e rogen atom
(provi ded itdepindemlytse ledimt fedoy Og 8 ahd Nywbiehl Fingis sebsswbsitontan emdilablecgbored from
RO, R2is selected from - NR4&R and SO |l egted from
met hyl , t FPL O fcl“‘fﬁm %}fat%ﬁﬁngﬁ( R Bpicas ]yaﬁlﬁ’ﬁé‘%ﬁﬁ“@%’ﬁe ?n trogen atom
to which tamgahlaﬁ;ﬁ-bartita:ﬁhe)daixmttmxatﬂxdelﬁ:nﬂ:nﬂﬁsﬂwme’rmﬁmémdfmaheﬁl or partially
unsat ated croc ing,.optio contal i n or f ur.t her
het er toﬁﬁm{gg “5'3’& %‘H(R"B“g%' |”ﬁk‘$ ﬁ‘éﬂ&%ﬂ‘fﬁ; 4| ected from
0. from R'®;

R? is selected from ~-C(O)NR*R and -SO;NR'RY;

R’ is selected from methyt, trifluoromethyl and halo;

R* and R? together with the niwogen atom 10 which they are attached forma 4 to 7

15 membercd seturated or partially unsamirated heterocyclyl ring, optionally containing | or 2
further heteroatoms {in addition to the linking N atom} independently selected from O, N
und S, wherein & -CHz- group can opticnally be replaced by a -C{O) and wherein a
sulphur atom in the ring may optionally be oxidised to a S{0) ar S{O) group; which ring is
opiionally substituted on an available carben atom by 1 or 2 substituents independently

20 selected from R* andor on an available nitrogen atom by a substiluent selected from R or
" and R® together with the nitrogen atom o which they are attached form a 6-10
membered bicyclic samrated or partially unssturated heterocye!yl ring, optionally
containing | further nitrogen atom {in addition to the linking N atom), wherein 2 -CHy-
group can optionally be replaced by a -C(0)-; which ring is optionally substituted on an

25 available carbon by | substituent setccted from hydroxy and R or on an available nitrogen
atom by methyl;
R® is independently selected from (14C)alkyl, hale, hydraxy(t-4C)alkyl, (1-4C)lkoxy(1-
4Calkyl, (1-4CHalky!S{0)(1-4C)alkyl, amino( | 4Calkyl, {1-4Clalkylamino(-4Chalkyl
and di( 1 -4Chalkylamino( | -4C)alkyl;

30 R'isindependently selected from (1-3C)alky), halo{1-4C)alky), dibalo{1-4C)alkyl,
trihalo{1-4C)alkyl, hydroxy(1-4C)alkyl, {1-4C)alkoxy(1-4C)alkyl, {1-4C)alkylS(O)p(1-



and S, wherein a -CH2- group can optionally b -c replaced by a -C(O- and
wherein a sul phur atomin the ring may optionally be oxidised to a S(O or
S(Oh group; which ring is optionally substituted on an avail abl e carbon

atomby | or 2 substitucnts independently 20 selected fromRt and/or on an

avai |l abl e tom by a substitutes selected from Rer@nmduand RS
t oget her vmq ‘hg'f"%gpﬁlﬁtrogen atomto which they are attached for"m a 6-10

menbered bicyclic sat=ed or partially unsaturated heterocycly) ring,
optionally <containing | further nitrgge_n atom (in addition to the |inking
N atom), wherein a -Cbhdr group can optionally be replaced by a -C(O) +;
which ring is optionally substituted on an 25 avail abl e carbon by |

by et LSF”@@E%@S’QL‘%‘%M HAK AR 20 2y @Ry 0gen - atom
hydru?y(l C‘iﬁ@é'%{lj;y;(% gZC) al ony(lé 4C) acl):k@ ll(1 4C) al Fyl S(ngl(:< I4C) allzlyl,
am no( | B, ot nﬁl 1 )m .Ql ¥ bmin 4C) al kyl an" no

i AR SRS iﬁ% Kyl

hglcz)?ll k4|C) m)kwmmsm;gm(ﬂmcy@muqm.lnmmmml Etlnu&}zﬁ’ﬂhﬂnwb. c‘h( -

2(n17, ko AAB R R ISR Pt s upaed R fsintst

(1I O al gy:c R Bﬂédéed@ra[k?ﬁ)akpﬁ {Ziou{l-dﬁ?]ﬂkjdydmmﬁ@ﬂyl 4c) al kyI R' 1| s

S oot O R o 0 STl herchl DN ETIEREI Lo i1
gt et goSaag by 10a0] o, OB
ami noc/ar bo'i’HyI‘-"S"tl“ﬂ:md oL ARy fféég‘t?&m‘l‘yl ﬂ'd%:ﬁnl&y? g\‘rﬁﬁé&&?‘ﬁényl (1 -4

C) al ko . o Op(l-40alkyl: Ricis
sZaI ect)é[(}jyﬁ%}% 14C) a 14C}El¥§i g cféllgl)(g.gF%tkymﬂ-n f)xgl?(l 40) Zi| kyIy !

(1-4C)al kww#cm#wemﬂk@wweeeﬁtl PRé) al kyl , benzyl, and

(1-40) al ky,Siuhfi ¢Wdor. P IS (independently at each occurrence) 0O, 1 or 2; or
a salt thereof. In another aspect of the invention there is provided a
conpound of forlmpqhe{rf;pcgtgafthc invention there is provided a compound of formula (1) as

hereinbe fore defined wherein R' s selected From isopropyl, but-2-yl, §,1,!-trifluoroprop-
15 2-yl, 1,3-diflworeprop-2-yl, but-1-yn.3-y}, i-hydroxyprop-2-yl, 2-hydroxybui-3-yl, 1-
hydroxybut-2-yi, tetrahydrofuryl, tetmhydropyranyl, | -methoxyprop-2-vl, |-methoxybut-
2-yl, 1-fluoromethoxyprop-2-yl, 1,1-diftuoromethoxyprop-2-yl and 1-
triflnoromethoxyprop-2-vi;
or a salt thereof,
20 {n another sspect of the invention there is previded a compound of formula {1) as
hercinbefors defined wherein R! is selected from isopropyl, but-2-v), 1,1,1-srifluoroprop-
2-yl, 1,3-difleoruprop-2-¥1, bul-1-yn-3-¥l1, 1-hydroxyprop-2-yl, 2-hydroxvbut-3-yl, 1-
hydroxybut-2-yl, wetrahydrofuryl, tetrahydropyranyl, 1-methoxyprop-2-yl, 1-methox ybut-
2-y1, 2-hydroxyprop-1-yl, 2-methoxyprop-i -yi, 2-hydrozybut- |-y], 2-methoxybut-i-yl, 1-
25 fluoromethoxyprop-2-y), 1,1-diflueromethoxyprop-2-y! and 1-triflunromethoxyprop-2-yi;
or a salt thereof.
1 another aspect of the invention there is provided a compound of formula (1) as
hereinbefore defined wherein R* is hale; or 2 salt thereof.
In another aspect of the invention there is provided a compound of formula (1) as
30  hercinbefore defined wherein R’ is independently selected from (1-4C)alky], hydroxy(1-
4Chalkyl, {14Chlkoxy(l-4CHikyl, {1-4ChalkyS{O)p{ 1-4C)alkyl, amino(l-4C)alky), {1-
4CYalkylamino( } <4Chalky! and difl 4 hlkylamine{1 4Calkyl; or a salt thereof.



her ei nbeforc defined wherein R is selected fromisopropyl, but-2-y1,
1,1,1-trifluoroprop- 15 2-yl, 1,3-ditluoroprop-2-yl, but- i-yn3-yl,

| - hydr oxyprap-2-yl. 2-hydroxybut-3-yl, | hydroxybut-2-yl, tetrahydrofury 1,
t et rahydropyranyl, |-rnethoxyprop-2-yl, I-ncthoxybut- 2-yl,

1- f | uor or M¥eRyARER! 2-yI , |, 1 -di |l uowret hoxypr op- 2-yl a?%“&“z'm:”'
trifluorotnethoxy pnp-2-yi; or a salt thereof, 20 Sn another aspect of the

i nvention there is prOV|ded a conpound of for mul a (1) as hereinbefore
defined wherein R1 is sel ected fron1|ébmropyl but - 2-yl,

1.1.2-trifluorupnp- 2-yl, 1,3- dllluonprop but-I-yn 3-vyl,
1- bydr oxypr op- 2- yI 2- hydr oxybut - - droxyhut 2- yI tetrahydrofuryl,
t et r ahydr opyr aky¥ill bg “ﬁﬁﬁ%%ﬂ&%ﬁ "?% 0GHk] BrogesHET

2- hydmxy pregir-} sdébm zgmkmﬁﬁ RetlichYchay bzm.wmﬁtm&a@eh,suarmmﬁbut-l-yl

1 25 fl uoronet hox pro -2- 1 1-ditl uarom et hoxy rop-2-y| and
1-trifi uamsame unun@www popIR SpEeal of sqomplisith ef besmer of t he

i nventi on u&lnm@smémmsowm@& Qp},&eﬁmuﬂmmﬁ&wb@nﬁh HE®S Gk pac ore

defined wherein R3 is 0, a salt thereof. In another aspect of the
i nvent ifon intprakedto 15c119¢wmé6 &-Terfpbongs. dr willde popraciped tasthadeiinétions nbef or e

defi ned P:Em,]tdl -4C) ai kyl , hydroxy(!-
40C) al kyl w?ing)daﬁlalgo@y% Efﬁ té(ﬁﬁa@@ﬁgh ’@fo p(l - 4)C) al iyl Y 4
gr ?I ngg I40) &Il e mwm@@lhwawm@om#@)m RYET-a ey only be substituted b}

i (i a ()

P(Ti (alZQd’é%g&%g {"]m@&)“ﬂ“gmnﬂﬁ% &mg%lr]%%% gﬁgﬁt‘ﬂé%a\{ﬁere ﬁ%l ni |ons of
hct er ocyl ynhlmmﬂﬁmmbammwﬁﬁ gmwomplael‘swlluehmmwwmngs whi ch may
be bstituted on nitr tituti not result in charged
quatsgr Iﬁﬁ”f”l”d’é‘éﬂaﬂgt@‘ﬂémc?%% 153 gr”usr%}'? 'E’d ¥t he ﬂjng Ior unstgabl e
structtucs. Etwidlibk hndtesmph:&@ngaimuhﬂ:hatdﬁelndﬁﬂ Bln’ialy(m@' hafsuﬂslh'i]}tnﬂ band | |

ET-2 arc not 5 intended to include an It will be
appr eci at &4° ﬁ?&?ﬂg rﬁ%ﬁ?ﬁﬁ“ﬁ“ﬁh@““’ﬁw r‘%ﬁﬁﬁ%ﬁ“‘?d‘iﬁ P@Hﬁed to

i ncl ude unghaere; ﬁﬁgmwsﬁasnuht&dwdnla’%wien stmalﬁ:b)abemaymsmgl e carbon
atomin HET | may gonly be substituted by one@group R6 in order to maintain

aromat i ci td ?an'tﬁﬁ%“ilﬁdﬁbc suysrughEreRy farosedt ARPASt oms  in a | IET-1 ring
maybe substit uh@fl b Y¥indRvbdd Bt R Ban tﬁ%@éﬂ:zﬁ%n‘ﬁﬁy GIRINRYiRS1ct R bR OB A

the heterocyclic ring formed by NR*R*; each carbon atom can be substituted with | or 2 R}
groups which may be the same or different, provided the struclure thereby formed is stable
{sv, for exumple, it is not incnded to cover gem-dihydroxy substitution),

It will be understood that where a compound of the formula (1) contains morc than

20 one group R, they may be the same or different,

It will be understood that where a compound of the formula {1) contains more than
one group R’, they may be the same or different.

A similar conventian applies for all other groups and substituents on a compound of
formula (1) as hereinbefore defined.

28 Compounds of Farmula {I) may form sals which are within the ambit of the
invention. Pharmaccuticelly acceptable salts are preferred although other salis may be
useful in, for example, isolating or purifying compounds.

[n another aspect, the invention relates to compounds of formula (f) as hereinabove
defined or (0 2 pharmiaceutically scceptable salt.

30 [ this specification the genetic term “alky!” includes both straight.chain and
branched-chain alkyl groups. However references to individual atkyl groups such as
“propyl"” are specific for the straight chain version only and references to individual



10 different, provided the structure thereby fornmed is stable and aronmatic.
It will be understood that any single carbort atomin HET-2 may only be
substituted by one group Rr in order to maintain arumaticity of the ring.
Up to two different carbon atonms in a HhT-2 ring may be substituted by an
Rl group, g qnﬁﬂmqmm ch may be the same or different, payd:gashahbe
structure theifeby fornmed is stable and aromatic. 15 It will be understood
that R can be present on any or all available carbon atons in the
heterocyclic ring formed by NR R ; eacl carbon atom can be substituted with
| or 2 R groups which may be the sanme or different, provided the structure
then by forned is stable (so, for exanple, it is not intended to cover

gem di hydr : 1 [ i ﬁ By I, conmpound of

t he fornul g')i Cﬂ%@ﬁﬂﬁ%? ?“E‘ﬁ%v}ni’d"ﬁlg'?‘oﬁ’gggég’tg&%_, thé)%ﬁésn@g t he sane

or di ff er epnly. Het cxaimiple, e -4indkeyls inghidex hethylest.arepyd dvoprrambnd f-butyk Ahor nul a

(1) contaips, emkm[]?mg@ﬂfsg&)%ﬁggn%dé@ﬁ%_ may be the sane or different. A
| al'l™o

simlar convefition app or her groups and substituents on a
conpound of f diartheavéidinca of dvabe raftrerdce teethel gfoum HHET - RoOnBommpumitsgenfin For nul a
(1) may.fopm,salt.s which are w thjn.the.ambit. of the ..ipyention.

phar macbut ATy depnaes eltrad v 2B Bl M gt MESBATY (s may be
usef ul i n, whizh vegeouplicanatled| Fbi axgmeie, POTH I fepédmgpassesning tieta limited anid her

aspect, thF IIi nvention relates to conpounds of formula (1) as herei nabove
defined or "YE*HESHUMFHccutical |y acceptable salt. 30 In this specification
the generic termo, [

al I eyl " gi ncl udesgibot h st rai ght - chai n br agched- chai n
: peféedences to i i al kyl grou u Pr@
"propyl ™ arc speci *9r"the straigh algn N7®¥ si on only sffefences to

al kyl groups. Ho

i ndi vi dual 24Nl i 1rnp70.11 P AR21 Nw, nw12J 71 hganched- chai n

al kyl group h as r-butyl arcific for the b dled chain version
only. For example, "(I-4C)alkyl™l#acludes nethyl, ethyt’, propyl, isopropyl

and r-butyl. An anal ogous convention applies to ofher generic terns. For
t he avoi dance ~fdoubt, nefcrtnce to the group HHM 1 containing a nitrogen
in 5 tthe 2-pgiableoxymiles of EJnbiesich §-@r fefcarbered, G-Heked owmianiiong pel ative to

the amde QLif,Ra8R (8FRE hOude thiarolyl, isothiazolyl, thiadizzolyl, pyridyl, pyrazinyl,

pyndazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl and

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

15 pyridyl, pyrazinyl, pyridazinyl, pymazoly], imidazolyl, pyrimidiny), oxazolyl, isoxazolyl,
oxadiazolyi and triazolyl. Further suitable examples of HET-2 include aromatic
heterocycles where a ring nitrogen or sulfur atem has been oxidised but arumaticity has
been preserved, for example a pyridine N-oxide. Further suitable examples of HET-2
include thiazolyl, pyridyl, pyrazinyl, pyridaziny! and pyrimidinyl.

20 Suitable examples for a 4-7 membered ring formed by R* and R? together with the
nitrogen 1o which they are attached, as hercinbefore defined, include morpholing,
piperidinyl, piperaziny!, pyrrolidinyl, azetidinyl, homopiperazinyl, home-morpholine,
hono-thiomorpholine (and versions thercol wherein the sulfur i3 oxidised to an SO or
S{0})2 group} and homo-pipenidinyl. A further suitable examnple is thiomorpholino {and

25  versions thercof wherein the sulfur is oxidised to an 50 or 5(0): group),

Suitable examples for a 6-1 0 membered bicyclic heteroeyelic ring formed by R*
and R* together with the nitrogen to which they are attached, as hereinbefore defined, arc
bicyclic sarurated or partially unsaturated heterocyclyl ring such as those illustrated by the
structurcs shown betow (wherein the dotted line indicates the point of attachment 1o the



which the group is attached. For exanple, IIET-I enconpasses but is not
limted to the followng struLturts: RO H5 R~ HR-'~F H ftET-2 0
Her-2 O NET-2 ~ 10 Suitable exanples of HET-1 as a 5- ar 6-nenbered,
Clinked hctcroaryl ring as hereinbefore defined, include thia7olyl,

i sot hi azolwtymizlwiadi azol yl, pyridyl, pytaanyl, pyridazZitiyGB2aaaliol y

i m dazol yl, pyrimdinyl, oxazolyl, isoxazolyt, ox ad iazolyl and

triazolyl. Suitable exanples of Il ET-2 include thienyl, furyl, thiazolyl.
i sot hiazolyl, thiadiazolyl, 15 pyridW. pyrezinyi, pyridazinyl, pyrazalyl,
i mdazolyl, pyrimdinyl, oxazolyl, isoxazolyl, oxadiazolyi and triarolyl.

Further suitable exanples of HET-2 include aromatic heterocycles where a
ri ng nitrtmemftb:rmhuﬂmda&mdmwmsmlbpﬁmmmmucaummnw has been
preserved t]fT:_or | e. qmp r.i di ne N-oxi de. Further suitable exanples of I
lET-2 i nc ﬁ"'e | EZ01 3 %c))l’l dyl, pyrazinyl, pyridazinyl and pyrimdinyl.
20 Suitabl e exanples for a -7 nenbered ri ng for d by R4 and RS toget her

with the ni t\[ nto Whl h they attached, erC| nbef pe defined,
i ncl ude nor phe- p| pcr | nyI nm zi nyI N6 nyI t| di nyI
honopi per azi o-t hi rpho i no ( 5|ons

t her eof wher ei n the suI ur OXI di se to an SO or S(O 2 grouip% and
hono- pi peridinyl. A further Slsﬁ EI e anpl e is thionorpholino.fand 25
versions thereof wherein the is oxidised to an SO or S(O)2 group).
Sui t abl e exanples for a 6- 10 menbered bicyclic heterocyclic ri ng forned
by R and Rsﬁzer with ’Ehe nitrogen to they are-«ttached, as
her ei nbef ore ag , art yclic saturat sat ur at ed
het er ocyclyl-NT ng~stich as t { | | ustrated H s shown bel ow
(wherein the dotted line i s the point of attacﬁrrent to the 111410
21ML7;1071ul P 1CH200611024 71 - g. rest of shegnol ecul g4 agf wherein R
represents the i onal subS€i¥ueRu for carbon or ni t rogen defined

herei nbefore): "r1 . \N

partl
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[2.1,1] [3,1.0] {1.1.1]
In particular such a ring system is a [2,2,1] system such as

SN
N

Lb {7-azabicycle{2.2.1 Thept-7-y1).

In another embadiment, such n ring system is a [2.]1.1] system such as



~N~NRH Nril~-NHR f NNFC [2,2,21 13,2.11 R 14.101 14.2,01 f dR
NNND [3.2,0) [3.1.0] LH AS 74 [3,1,11 NA A N [2,1,i] In particular
such a ring systemis a [2,2,1 ] systemsuch as N (7-anabicyclo[2
2.1jhet7-yl). In another enbodl ment, such it ring systemis a [2.1.1]
system such as [IMil1M 7041 P(-1'1G B 21M 1opH 12; m

( 2- axabi cyé\‘bf'?“T?Tl‘ﬂlhex 2-yl), Exanples of (1-4C)alkyl Illk Ak[“&gggiﬁgmyl
et hyl, propyl. isopropyl, butyl and tcrt- buty); exanples of
(3-4C)cyc|os|kv| i ncl ude cycl opnpyl . CX@Iobutyl, cycl opentyl and 5

cycl ohcxyl ; exanples of halo include Boom chloru, prono and | ode; exanples
of hah) (1- 4C)atkyl include fluoronethyl, chloronethyl, fluaroethyl,

chl oruet hyl, fluoropropyl and fluomhutyl; exanples of dihal o(l4C)al kyl

i nclude dif]&oroncthyl, I,1-difluoneth-2-yl, 1,2-difluoroeth-2-yl,
1.1-diehlorg -2-yl, 1,2-dichloroeth-2-yl, and 1,1-difluoroprup-3-yl:
exanpl es of | hal o(1-40C) sl kyl include trilluorunmerhyl and I, I,

| -trifluorocth-"®yl.,, 10 exanples of hydroxy(1-4C)al kyl include
hydruxymet hyl , 1-[ydroxyethyl, 2-
{E-Mablcyclu[! 1. 1Thex-2-¥1),

Examples of (1-4C)alkyl include methyl, cthyl, propyl, isopropyl, butyl and tert-
butyl; examples of (3-6C)eyctoalkyl mclude cyclopropyl, cyclobutyl, eyclopentyl and
5  cyclohexyl; examples of hale inchude fluore, chloro, brome and iodo; examnples of halof1-
4C)atkyl inctude fluoromethyl, chloromethyl, fluoroethyl, chloroethy!, ftuoropropy! and
fluorohuty]; examples of dihalo{1-4Chalkyl include difluoromethyl, 1,1-difluorceth-2-y1,
1,2-difluorocth-2-y1, 1,1-dichlorueth-2-yl, 1,2-dichlorocth-2-y1, and |, 1difluoroprup-3-yi:
examples of 1rihalnf 1-4C)atky] include rifivoromethyl and 1,1, 1-trifluorocth-2-yi;

10 examples of hydroxy(1-4C)alkyl include hydroxymethyl, 1-hydroxyethyl, 2-
hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, l-hydroxyisopropyl and 4-
hvdroxybutyl; examples of (1 -4Chalkoxy{1-4C)alkyl include methoxymethyl,
cthoxymethyl, lert-hutoxymethyl, 2-methaxyethyl, 2-cthoxycthyl, methoxypropyl, 2-
methoxypropyl and methoxybutyl; example of (1-4C)alkoxy include methoxy, ehtoxy,

15 propoxy. isopropxy, butoxy and 1en-butoxy; examples of (1-4C)alky1S(O)p(1-+C)alkyvE
{where pis 0, 1 or 2) include methylsulfinyimethyl, ethylsulfinylmethyl,
ethylsulfinylethyl, methylsulfinylprapyl, methylsulfinylbutyl, methyisulfonylmethyl,
ethylsnlionylmethyl, ethyisuifonylethyl, methylsulfooylpropyl, methylsulfonylburyl,
methylthiomethyl, cthylthiomethyl, cthyithioethyl, methylthiopropyl, and methylthiobutyl;

20 cxamples of {1-4C)alkylsutfony| include methylsulfonyl, ethylsulfonyl, propylsolfonyl,
isopropylisulfonyl and tert-butylsulfonyl; examples of =S(0)p(1-4Chatky| include (1-
4Chlkylsulfonyl, methylsulfinyl, ethylsulfinyl, propylsulfiny, isopropylsulfinyl, ten-
butylsulfinyl, methyithio, ethylthio, propylthie, isopropylthio and tcn-butylthio; examples
of amine{1-4Chalky! include aminomethy), aminoethyl, 2-aminopropyl, 3-aminopropyl, 1-

25  amincisopropyl and 4-aminobutyl; examples of (F-4Chalkylaminof{1-4C)altkyl include {N-
methyllaminomethyl, (N-ethyl)aminomethyl, 1-((N-methylamino)ethyl, 2-({N-
methylamino)ethyl, (N-ethyl}aminoethyl, {N-methyDaminopropyl, and 4-({N-
methyl)amino)butyl; examples of di{ [-4Clalkylamino{1-4Calkyl inchude



hydr oxyet hyl , 2-hydroxypropyl, 3-hydroxypropyl, L-hydroxyisoprupyl and 4-
hydr uxybut yl ; exanpl es of (L-4C) al koxv(1-4C)al kyl include nethoxynethyl,

et hoxymet hyl . Lett-hutoxynet hyl, 2-nmethnxycthyl, 2-cthoxycthyl,

t nct hoxypropyl, 2- nethoxypropyl and nethoxybutyl: exanple of (1-4C)al koxy
i ncl ude ng{pARYwrBht OXy, 15 propoxy, isopropxy, hutoxy PARERIBHABEHTDXY;
exanples of (lI-4Qalktiyl S(O p(1l-40C alkyl (where pis 11, 1 or 2) include
met hyl sul fi nyl methyl, cthylsulftnyln cthyl, ethyl sulfrnylethyi,

met hyl suLf nyl propyl . net hyl sul ft nyl bugyl, nethyl sul fonyl nethyl, ethyl

sul l onyl nethyl, ethyl su | fonylethyl, nethyl sulfonyl propyl,

nct hyl sul fonyl butyl, nethylthianmethyl, ethylthionmethyl. ethylthioethyl.

r net hyl ][ Eﬂmﬂ(y]{mﬁmn&nﬂl mmmmm}muo?mylmmmmmﬂf (IN,N- Ceult 5
1-4QC) a n n . DI on
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GLK/GLKRP interaction. The synthesis of eptically active forms may be carried out by
standard techniques of arganic chemistry well known in the ant, for example by synthesis
from optically active starting materials or by resolution of a racemic form. It is also to be
20 understood that certain compounds may cxist in taytomeric forms and that the invention
also relates 1o any and all tautomeric forms of the compounds of the invention which
acitvate GLK.
It is also to be understood that centain compounds of the formula (1} and salts
thereof can exist in solvated as well as unsolvated forms such as, for example, hydraied
25 forms. It isto be undersiood that the invention encompasses all such solvated forms which
activate GLK.
In another aspect, the invention relates 1o compounds of formula (I) as hercinabove
defined or to a pro-drug thereof, Suitable examples of pro-drugs of compounds of formula
(T} are in-vive hydrolysable esters of compounds of fermula (1), Therefore in another
30 aspect, the invention relates o compounds of formula (1) as hereinabove defined or to an
in-vive hydrolysable ester thereof,

in one embodiment of the invention are provided compounds of formula (1}, in an



di met hyl am nocar bonyl, diethy | am nocarbonyl,

N- et hyl - N- et hyl am nocar bonyl , di propyl am nocar bonyl ,

N-i sopropyl - N-r net hyam nocar banyl and di butyl am nocarbonyl. It is to be
understood that, insofar as certain of the compounds of Formula (1) defined
above may exist _in optically active or raccmc forns by it Qliehpe or
nore asnn V?P@“”Tgﬂcarbon atoms, the invention incIude§¥?ﬂ;#?gqgé?fnition
any such optically active or raccmc Form which possesses the property of
stinulating GLK directly or inhibiting,4he GLKIGKRP interaction. The
synthesis of optically active forns may be carried out by standard

techni ques of organic cbem stry well known in the art, for exam pee by

synthesis 0. 5’&@1 [ | el ion of a
racemc fowL1 |t9?% a s%ng$b%K§8§un é?@?ﬁ@g%t ?L%égkéﬁﬁﬂﬁgﬁﬁgﬁﬁhs may

exi st in tBonolméhiio 2ffigthrealemat vhembodinecnt e prividod in-vibe hydrelymblestes afiny and
all tauto ' r n | i ' activate G.K.
It is al sgP {{nl' BéﬂuuﬁéﬁkgtnggﬂﬁgﬁﬁHg%?%ag{cﬁ&ﬁ%n%"@\éﬁ%%mg& %gﬁ?%r mula (1) and
salts t hepleohacaticalx-aeteptabic sadds vhinedvalsydmd)sabla ssierm s Divwgoentsfob foreulauch as,
for exagplg) hydrated 25 fornms. It is to be understood that the invention
enconpasses®all such sohatcd forns which activate GLK. [In another aspect,
the invention rBkabagoinds chhpauedien afhy be adminBictdd)in de fter allapabdrg. def i ned

or to a pro-dr ther.eof ., Suitable exanpl es of pro-drugs.of conpounds of
formul a (‘?‘)F"EH%’gii%‘! PRIECHPE PG E%F%’%W‘%ﬂfﬁ?&%wﬁﬂﬁé“ﬂof formila (1).
Ther ef or e Udgraiabik ieihe BEyas pRAice o dampbihdaiTilicGiivenfbiis@h ok @n esdrRpUNds of

formula (1 s herei nabove defined or.to . an . in-vivo hydrol ysabl e ester
t her eof . I%f“@ﬁ&’h%%w phthoirventan, mTicHia AN E&F"é"'"p'}ﬂ'émlﬂé@‘&%ﬁiounds of

for mul @y ( 1)aribud férhs oY hobdiu ﬁmnihsmdm%mmpMKhﬂMRf}WZ- al ternative
S O

enbodi nent are provided pharmaceutically-acceptable sa f compounds of
formul a (IYeivPives, ©rt her al ternative enbodi ment are provided in-viva

hydr ol ysable eShasg dirodiRARAHANS 1TBAEEH, tikckler, 1988 unll MeuldaficT
alternative enbodi'nent aré provi ded phafnmaceutical |l y-"acceptable salts of
i n-vi vo hyHromplegy) ¥oledd, or cﬂﬁﬁcﬂﬁﬁb&ﬂs‘*‘-’éﬁdm eraffrgadegiq Rryss, 1388)iconpounds
of the invgnti of TIRYadXrINE Blstining Bebdlopdin, tBidHH) KidgRhfat aHth;
15 g) H. Bundgaard, Chapter 5 “Design and Application of 'rodrugs”™, by H.
Bundgaard p. 113-191 {1991):
d)  H.Bundgaard, Advanced Drug Delivery Revicws, §, 1-38 (1992);
¢) H. Bundgaand, et 2., Journal of Pharmaceutical Scicnces, 77, 285 (1988); and
0 . Kakcya, ef af., Chem Pharm Bull, 32, 692 (1584),
20 The contewts of the above cited dncuments are incorporated herein by reference.
Exarnples of pro-drugs are as follows. An in-vivo hydrelysable ester of a
compound of the invention containing a carboxy or a hydraxy group is, for example, n
phamaceutically-acceptable ester which is hydrotysed in the human or animal body to
precluce the parent acid or alcohol. Suitable phurmaceutically-acceprable esters for
25 carboxy include C; ta Cealkoaxymethyl esters for example methoxymethyl, C; o C
slkanoyloxymethy! esicrs for example pivaloyloxymethyl, phthalidyl esters,
Cy 1o Cyeycloalkox ycarbonyloxyC to Cenlkyl esters for example
l-cyclohexylcarbonyloxyethyl: 1,3-dioxolen-2-onylmethyl esters, for example
5-methyl-1,3-dioxolen-2-onylmethyl; and (2-6Calkoxycarbonyloxvethyl esters.
30 An in-vivo hydrolysable ester of a compound of the invention containing a
hydroxy group includes inorganic esters such as phosphate esters (including

phesphoramidic cyclic eslers) and a-acyloxyalkyl ethers and related compounds which as



A pro-drug is a bioprecursor or pharmaceutically acceptabl e conmpound being
degradabl e in the body to produce a conpound of the inventi on (such as an
ester or amde of a conpound of the inventi on, particularly an in-vivo
hydr ol ysabl e ester). 10 Various forns of prudrugs are known in the art. For
exanpl es okOswSlmbdrug derivatives, see: a) Design diClFEBHPIY3edit ed
by H Bundgaard, (Elsevier, 1985) and Methods in Hnrynol ogy, Vol. 42, p.
309-396, edited by K Wadder, et at. (Academ c Press, 1985); b) A Textbook
of Drug Design and Devel opnent, edited3By Krogsgaard-Larsen; 15 c) H.

| 3uudgaard, Chapter S "Design and Application of 1'rodrugs”, by It.
Bundgaard p. 113-191 (1991): d) 11. Bundgaard, Advanced Drug Delivery

Revi ews, $jesth 38h¢ k0629 hydelydidof tdmagpbrasidowa to give the pargrirutirony

Phar maceut i c ci ences, 22 28 1 - wah I Kakcya, et at., Chem Ph
arm Hul |, 55’“@’&2E{“fﬁ’@ﬁ’)"?“?’(f"?ﬁ‘é“%iﬁ@éﬁ“&‘“@? Q?E%}%Ng?/x agé“lﬁt ed docunents are
i ncor por ﬁugchiiln&hﬂgmphxwroﬁi-ﬁfcgmﬁ.a sdﬁea'mphﬁﬁ-vm;? iyt diblgestafamas f ol | ons. An
i n-vivo hydrolys e este a .conmpound of the inventiqgn containing a
car boxy oBTeps %{/E‘f‘]d?cv ‘ﬂ?tﬁ‘ifp‘ ,Y"fctﬁgﬂ'é'tgﬁﬂykfﬂ‘él mﬂﬁmﬁm"@ 13- accept abl e
ester whi gRedycétyidiRbyeadod N (b Pﬁ: B PIERArbe fiat@E6dT8)| dibiRparb@noypiiduce t he

e

parent acid or al cohol. Suitab harmaceuti cal | .y-acceptable esters for 25
car boxy i ﬁ@F‘EﬂW‘f‘ﬂ}%ﬁH@Wﬂw Eigsrazhamates), daliylpguRosrREYIRB% yr net hyl , C
to C sal ‘EM&‘EMUH hyl esters for exanple pival oyl oxynmet hyl, phthalidyl
esters. & to Cscycl oal koxyear bonyl oxyCi to Caal kyl esters fur exanple

| - cycl ohexy! cafisaiaplopbpeaeasgutically-goen b pfa campopndrat thy invensioe pssfor f or
exanpl e s nehhyl aéif-%aﬂh@ﬁ%:%?a &W%ﬂnm@iﬁﬂ which is sullicicntly basic,

(1- 4C) al kaxycar'bonyl oxye esters. in-vivo hydmlysable ester of a
conpouid d&dr exiveple.nmenidiadditicn Faliavith, fog cxamplry dn metgayic oupreatic bardids | nor gani c

coters, U5 RSSO PAORRIE B bt o0
PCl " i CH21tatidNih 3ddifion 2 sui@bla pheswdcitially-sivepiable silvel abyduabyming dafvatiiee est er
br eakdonn . G S ENSARL I INE QA i 3 QMY Ress RIRTR! S3mle TodH oY Y

potassiumn salt, an alkaline carth meta) salt, for example a culcium or magnesium galt, zn

15 ammonium sali or & salt with an crganic base which affords a physiologically-aceeptable
cation, for example a salt with methylamine, dimethylamine, trimethylamine, pipeniding,
marpholing or tris-(2-hydroxyethyljamine.
In a further aspect of the invention there is provided a compeund of formula (I} which
is a compound of formula (LA), or a salt thereof:

1

R—G

)
g™
XA o °
AQE
20
(1A}
wherein cach of X!, X? and X is independently selected from CH, N, S and O;
X* is absent (1o make a S-membered ring) or is selected from CH, N, O and S;
provided thut at least otie of X', X%, X" and X* is CH and provided that there are no 0-0,
25 0.5 or 5.5 bonds within the ring;
R}, if present, is selccted from methyl, tnfluoromethyl and halo;
R', R? and HET-1 are as defined for a compound of formula (1),



22-di met hyl pr opi onyl oxy-met hoxy. A selection of in-vivo hydrol ysable ester
formng groups for hydroxy include al kanoyl, bentuyl, phenylacetyl and
substituted benzoyl and 5 phenyl acetyl, al koxycarbonyl (to give alkyl
carbonate esters), dialkyl carbamoyl and N

(di al kyi anyp ‘Ph'y)“_”L\ -al kyl carbarnoyl (to give carbamgiqsy)ynkndbit

kyl ant i noaor car boxyacetyl. A suitable pharmaceutically-acceptable
salt of a corrpound of the invention is. for exanple, an acid-addition salt
of a conpound of the invention which igysufficiently basic, 10 for
exanple, an acid addition salt with, for exanple, an inorganic or organic
acid, for exanple hydrochloric, hydrobrom c. sul phuric, phosphoric,

trilluor oacet @il G kS0l lh'ﬁ?th@ﬂ&:cd%ﬁ‘blﬁ'msideuﬁ(mlbfcbﬂﬂmﬁugsﬂltﬁ &Ry is,
pharmaceutical | y-acceptabl e salt of a benzvxatinonc deri vative of the

i nventi on ®8iHIT -3 Bngus infeadene ngicatei thiyt gheiring dsprematiss dithepghthe gurisc for exanpl e
a_s0di UM Opum? bAK3sHEh SPht dorte REBLINE dEpdith B ! nadfl rx hipkclexanpl e a
cal cium or magnesiumsalt, an amonium salt or a salt wth an organic
base which afﬂdrrdgccahgﬂym bt%ﬂ@aﬂhvnamd@@imléﬂtmll?m unfegsieadtanpl e a sal t

i o- (2 ny S SRR o TEbbAa AR frmly (7, WP i) R 00 e BREN 7 TS

provi ded acmm:qouxlmdtcomtﬂmml a (1) whi ch is a conmpound of formula (l1A), or
a salt thereo{, R5 . 20. (1 A)

wherein each b "im“r W%ﬁ ll:‘;’ flh%féﬁ'&w&e(ﬁf“ﬂ‘? [@I“éc@t%&mf’%%w N. S and

0; X4 is ahsent (1Q),qd0yakeox(1B}). rrenbered ring) or is selected fromCH N O

and S: provided that at | east one of X, x2, x' and X4 is CII and provi ded
that there arc no 0RO, %25 OSH)bonds ﬂm%i t he rm
! N0
N"' N"'
10 ) (1C)
; '\ o
==N

(11
wherein R', R? and HET-1 are as defined for a compound of formula (I).

15 Preterred values of each variable group are as follows. Such values may be used
where appropriate with any of the values, definitions, claims, aspects or embodiments
defincd hereinbefare or hereinafter. 1o particular, cach may be used as an individual
limitation on the broadest definition of forrnula (1) or (IA). Further, cach of the following
valuzs may be used in combination with one or more of the other following valucs to limit

20 the broadest defintion of formula ([) or (1A) or 10 limit any narrawer definitions of formuta
{1 or {1A) 1n anv of the aspects hereinbelore or hercinafter. Where nppropriate cach of the
following valucs may also be used to limit any definition within formulae {(1B), (1C) and/or

(ID}.



R3, if present, is selected fromnethyl, trifluoronmethyl and halo; R, R
and HET-1 are as defined for a conpound of fornmula (1). W] 2 On 7 it HI
+11.11 PC Vi G 112 006 (/ 0024 71 it will be understood that the dotted
circle inside the ring containing X1 to X4 (that is. the HIT-2 ring) is

i nt ended twoimdiveate that the ring is aromatic, althougfCHABIMRINe

nunber and position of the double bands will be dependent on the nature of
a' to X. References herein to a conpound of fornula (1) should generally be
understood to 5 apply equally to a ed#pound of fornula ([A), whether
explicitly stated or not, unless the context indicates otherw se.

Particul ar exanples of conpounds of formula ([) and (I A) include conpounds
of fortu{la&' (s ofByb-frrin@p ¥and/ or (1D): RI-0 HROHOHET-1 HET-i NON1O
R2 R 10 (111) (I R-OH NHE7-1,ClL O R- .N(11)) wherein RR2 and H
Fr-1 are as defined for a conpound rmul a (1). 15 1'reCc red val ues of
each variable group are as follows. S val ues may be used where
appropriate with any of the values, definitions, clains, aspects or

enbodi nents de Fined hereinbefore ore perelnafter In part icular, each may

be used as an i ndi vi dual [imtation on t he broadest definition of formul a
(1) or (| Ahereiakt tihsﬂchda’mm :Dﬁh'tlhéh}ﬂdhﬂmmgh}'ivahmh hydrpxyyectided i n
conbi nat i nvvlt I limt 20 the
br oade5t Eqmﬁc Df‘ o mﬂq ﬁ%ﬁ:ﬁ@hu‘}.ﬁ% o 8,51 ﬁﬁéﬁyﬁ%&r)r ower

definiti onﬂimhnhﬂmﬁmhyl( ﬂ:)cfcmbI)(R‘A.) sumwﬁmmdmhﬂemmdpaﬂugumw;ﬂﬁ. nbef ore or
herei naf t ey ynjrw}a E]?ux%%qpﬁyd?m} ?lcmc&nt}'me%]}'] fluoromethexymethyl and
difluoromethoxymethyl
(2) R! is of sub-formula Y:

10
(Y)
wherein RY is selected from hydroxymethyl and methoxymethyl
(3) R' is 1-hydroxyprop-2-yl and the configuration is preferably {S), that is R'.0- is:

oX
HU/W/

15 (4) R'is )-methoxyprop-2-y! and the configuration is preferably (S), that is R'-0- is:

0¥
"“-.0/'\]/

(5) R is selected from isopropyl, 1,3-difluaroprop-2-yl, but-1-yn-3-yl, 1-hydroxyprop-2-

yl, hydroxybut-3-y! and 1-methoxyprop-2-¥]

(6Y R' is 1,1, 1-trifluoruprop-2-yl, 1-fluoromethoxyprop-2-yl, 1,1-difluaromethoxyprop-2-
20 ¥lor I-trifluoromethoxyprop-2-yl

{7 R is I-Muoromethoxyprop-2-y1, 1,1-difluoromethoxyprop-2-yl or 1-

rrifluoromethoxyprop-2-yl, particularly !-fluoromethoxyprop-2-yler 1,1-

difluoromethox yprap-2-yl

(8) R' is 1,1-difluoromethosyprap-2-y), particularty with the stereochemistry:



foll owi ng values may al so be used to limt any definition wthin fornul ae
([H), (10 and/or (ID). WO : pl71110 71 U1 PCTIC R2tl r4f N x471 -15-
(1) Rt is of sub-fornmula XX Rte}( (X) wherein R is selected from nethyl,
et hyl , trifluoronethyl, et hynyl, hydroxynet hyl, 5 hydroxyethyl,

r net hoxy néq¥ l, ronethoxynethyl, di f1 uor ontt hoxynet lpHd@nfwmnr T
trifluorome 6?% ; preferably R is selected fromnethyl, ethyl,

trifluorumnethyl, ethynyl hydr oxyrnet hyl , hydroxyet hyl, met hoxynet hyl,
quonnethoxynethyI and dlfluorontthoxygethyl (2) RLis of sub-forrmula Y: R
10 (Y) wherein R is selected from hydroxymethyl and methoxymethyl (3) R
is 1-hydnxyprop-2-yl and the configuration is preferably (S), that is R

-0- is: Q HO ~Y 15 (4) Rl is 1-nx thoxypmp-2-yl and the configuration is

preferably that is Ri-O is: O-~%p -% (5 R is selected from
i sopropyl, ’H?Hﬁioroprop-z-yl, but-I-yn-3-yl, 1-hydroxyprop-2- yl,
hydroxybut 3 yl and 1 m:thoxyprop 2-yl (6) R is 1,1,21-trifluoruprop-2-yl,

1-f 1 uor omet.hoxypr.o uor met hoxyprop-2- 20 yl or

1-trifl uon@ggh%ﬁ/%ﬁ%% %"\}P”(ﬂﬂh (? -f 1 uor onet hoxypr op- 2-yl ,

I, | -di f1 uogropes iewymakyipofdry in e (S mﬁrgurhhmrtﬁnm hoxypr op- 2-yl, parti cularly
| - f1 uoronet hoxyprop-2-ylor 1,1- difluoromethoxyprop-2-yl (8) Rl is

[, 1-difl nom(‘re\v%ayprop- 2-yl, particularly with the stcreochem stry:
»
5 (11} R'iswetruhydrofuryl in the (R) configuration, that is:
H

o

0
{12} R! is 4-1etrahydropyranyt:

("

(13 R! ix 2-hydroxy-but-3-y] and the cenfiguration is preferably such that R'-O- is;

J\rDB‘;
HOD

(14) R is 1-hydroxybui-2-yl or 1-methoxybut-2-yl
(15) R! is selected from isopropyl, but-2-yl, t,1,1-triflucroprop-2-yi, 1,3-diflucroprop-2-
yh but-l-wn-3-yl, |-hydrmxyprop-2-yl, 2-hydroxybut-3-yl, tetrahydrofuryl,
ictrahydropyranyl, |-methoxyprep-2-yl, |-fluoromethoxyprop-2-v1, |,1-
15 difluoromethoxyprop-2-vl and |-triflucromethoxyprop-2-vi
(16) R! is selected from 2-hydroxyprap-1-yl, 2-methoxyprop- 1-yl, 2-hydroaybut-1-yi and
2-methoxybut-1-y1
(17) R is selected from isopropyl, |,3-diffuoroprop-2-y], but-2-yl, 1-hydroxyprop-2-yl, 2-
hydroxybut-3-v1, 1,1-difluoromethoxyprop-2-yi, teahydrofuryl, 1-hydroxybut-2-yl and 1 -
20  methoxyprop-2-yi



WO 21IM ,4IM71F1t PCl'ICB: 1M FnML127i -1G F Fro (9) R is

I ctrahydrofuryl or tetrahydropyrnnyl (10) R is tctrahydrofuryl in the (S)
configuration, that is: H((JI I ~, 5 (11) RL is tetrahydrof iry'l in the
(R) configuration, that is: O(12) R1is 4-tetrahydro}pyra€¥I: clTvVd
(13) R i swo-xtwpewomy- but-3-yl and the configuration is Hridfeid,ch t hat
R1-O is: HO~ 10 0/ (14) R is 1-hydroxybut 2-vl er 1-ntthoxybut2-yl (15)
Rl is selected fromisopropyl, but-2-yl, 1,1,1-trifuanpnp-2-vyi,

1, 3-ditluoropnp-2- yl, but- I-vn-3-yX17l- - hydnxyTrop-2-yl, 2h)droxybut3-yl,

tctrahydrofuryl tetrahydropyranyl I-nethoxyprop 2-yl, 1-fluorornet
oxyprop-2-yl, 1,1 15 dlfuoronethoxyprop 2$¥ and trlfluoronerhoxypnp 2-yl
(16) Rl i $/B& ewémfirﬁ@m@uﬁwm'h)w»m v 1yagdifhoroprepré syl oyl 1y | |

2y ox ikt AN RSP IR ik RS o BRgRY, 1O
hydr oxybutst@hydiopytantk, dhhir'ﬂmmybm@{_mmdylpumpeﬂ'pml rlet r ahydr of uryl,
o i B o S,
1, 3- di 8| uat,emt hpy&enpbut-bBuk - 2-yl , 1- hydnxypr op- 2 yI 2- hydroxybut-3-yl, 1,1
i dl f1 uor OT?Dt)IiQ PR %mx'n |kuptr§[}yli %plxgylgoﬁ%-li I-hydroxyprop-2-yl and ]-
methoxyprop-2-yl
21)R' is selected from I-hydroxyprop-2-yl and |-methoxyprop-2-yl, for example (25)-1-
hydroxyprop-2-¥l and (25} 1-methoxyprop-2-¥l
10 (22)R' is schected from isopropy), but-2-yl, cyclopentyl, 1,1,1-tifluoroprop-2-yl, {,3-
difluoroprop-2-yt, but-1-yn-3-yl, 1-hydroxyprop-2-vi, 2-hydroxybut-3-yl, 1-hydroxybut-2-
yl, temahydrofuryl, wetrahydropyranyl, 1-methoxyprap-2-v1, l-methoxybut-2-y1, 2-
hydroxyprop-1-yl, 2-methoxyprep-1-yl, 2-hydroxybut-1-yl, Z-methoxybut-1-y1, 1-
flupromethoxyprop-2-y1 and 1,1 -difluoromethoxyprop-2-yl
15 (23R isselected from isopropyl, but-2-yi, cyclopentyl, 1,1,1-tnfluoroprop-2-¥t, 1,3-
diffuoroprop-2-yl, but-1-yn-3-yi, |-hydroxyprop-2-yl, 2-hydroxybut-3-y), 1-hydroxybut-2-
yl, terahydrofuryl, ictrahydropyranyl, !-methoxyprop-2-yl, 1-methoxybut-2-yl, 2-
hydroxyprop-t-yl, 2-methoxyprop- L-yl, 2-hydroxybut-1-yl, 2-methoxybui-1-yl and 1,1-
difluoromethoxyprop-2-yl
20 (24) HET-! is a 5-membered heteroaryl ring
{25} HET-1 is 2 6-membered heteroary) ring
(26} HET-] is substituted with i or 2 substituents independently selected from R®
(27) HET-1 is substituted with | substituent selected from R®
(28) HET-1 is substituted with 1 substituent selected from R’
25 (29) HET-! is unsubstituted
{30) HET-] js selected from thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazelyl, isoxazolyl, oxadiazalyl, and
miazolyl
(31} HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidaroly),
30 oxazolyl, isoxazolyl and exsdiazclyl
(32) HET-] is sclected from pyridyl, pyrazinyl, pyridaziny] and pyrimidiny!
{33) HET-1 is selected from thiszolyl, pyrazolyl and oxazolyl



tetrahydropyranyl, 1-hydroxybut-2-yl and 1-rnethoxyprop-2-yl (19) R is

sel ected fromtetrahydrofuryl, 1-difhunmrethoxyprop-2-yl,

1, 3-di fluoroprop-2- 5 yl, and 2-hydroxybut-3-yl (20) R is selected from

i sopropyl, tetrahydrofuryl, 1-hydroxyprop-2-yl and 1- nethoxyprop-2-yl (21)
R is sekctg&z.{"rﬁm"j” hydroxyprop 2-yl and [ - met hoxypnp- Zeyilc s doddameisanpl e
(2S)-1- hyarox prop-2yl and (2S)- | -ntthoxyprop-2-yl 10 (22) Rt is sckcted
fromisopropyl, but-2- yI cyclopentyl, 1,1,1-uifl uoroprop-2-yl1, 1, 3-
diquonpnp-Z-yI, but - 1-yn3-y|, 1-hydnqyyprop-2yi, 2- hydr oxybut - 3-yl ,

1- hydroxybut-2- yl, tetrahydrofuryl, tetrahydropyranyl, 1-nethoxyprop-2-vl,
1-rnet hoxybut-2-yl, 2- hydrvxyprop-1-yl, 2-nmethoxyprop-I-yl,

2- hydroxyb@umﬁyh,u&m&ummmﬂmbm |and$xadidzhl?f0”9t hoxyprop-2-yl and
1, 1-difl ugronethoxy is selected fron1|sopropyl

but - 2-yl , @;‘rbﬂﬁﬁéﬁfg»q'cn?@ﬁ?nnl--%ﬁm itrolp pathl.ad-pradisgols]l i f | uonpnp- 2-yl, but -

|-yn-3-yi, (rzhjhwﬁrlwa@&&ﬂf%nﬂ14%x£}b{ﬁbﬂ>f¥:mli23-nﬂd,m.¢&ryhydrOXybut 2- yl,
tetrahydrofir tctrah }l/ﬂrop yranyl, |-met hoxypr op- 2-yl ,

1-rrtet hox@t‘éhﬁﬁﬁ lyip pyrazo wnwxyﬁrﬁpmmylmm@lﬁet haxyprop-1-yl,

2- hydr oxyb fJoxybut-1-yland 1,1 di quoronethoxyprop 2 -yl 20
(24) CI%SI(' Hkﬂll:‘!‘g '?ré‘ﬁgﬁrbgd heterearyl ring (25) HET-1 is a 6-nenbered

het er oar yl {39} HET{126}eldtcdfirom thiszadylopyrazoly] ahiadipzdiyl andpyrezinylbst i t uent s
i ndependen l.ect.ed, fir . bstitucra
sel ected fqbﬁﬁggl g%ﬁ ﬁggﬁﬁ}ﬁémég]é%m?ﬁ%'%ﬁtﬁgﬁ%ﬂl éﬁ@mﬁ%%ﬁ?lmﬁ ected from
R 25 (291).'u]h-IET4ﬂ.}alL$I unsubstituted (30) HET-1 is selected fromthiazolyl,
i sat hi azol yl i.adi azol Zi pyri dazi nyl, pyrazolyl,
inidazolyl%ibvb?&ﬂapﬂ§flxd?ﬁ%é ¥JW§%¥?¥%¥§’ oxadi azolyl, and triazolyl
(31) HHY- | {4&}:}15‘@!1 16i€ b@ad ¥l Q:iﬁlihﬁhl@&ﬁllﬂyihu:d \Bitt m:,a,ziedpydp,ul bt @ ARy | |
pyrarolyl zoI 30 oxaz soxazo a adi a (32) HET- 1
| s sel ect e‘&‘ “F?b %hﬁpf“%ﬁé}"f‘-ﬁy% hybyﬂ"ﬂ‘é‘? k‘/ﬂPf'“’&g sg“)ﬂ Fﬁmd%lﬁy (33) Hf:

'-1is Sz%l:ﬁ?!bﬁﬂnﬁ?ﬂ@ﬁdﬁh&lszsﬁbs\(:lmmwﬁiﬁﬁi]%kﬁx&fﬁiﬂq&ﬁﬁkl}@l substituted with

methyl} and thiadiaroly! (oplionally substituted with methyl)

(43) HET-1 is pymazolyl (optienalty substituted with ¢thyl, isopropyl, diftuoromethyl, or |
15 or 2 methyl), thiazolyl (optienally substituted with methyl), pyrazinyl {optionatly
substituted with methyl), pyridy! {optionally substituted by fluoro), isoxarolyl (optionaily
substituted with methyl) and thiadiazolyl (optionally substituted with methyl)
{44} HET-1 is selected from pyrazinyl (optionatly substituted with methyl), pyrazalyl
{optionu!ly substituted on carbon by methyl), methylthiadiazolyl {particulary 1,2,4-
20  thiadiazol-3-y1, more particularly 3-methyl-1,2,4-thiadiazol-5-y1), thiazolyl {optionally
substituted with methyl), pyridy] (opticnally substituted by fluoro) and isoxazolyi
{45) HET-1 is N-difluoromethyipyrazolyl
(46} HET-1 is S-methylpyrazin-2-vi
{347 HET-! is pyrazoly! (optionally substituted with ethyl, isopropyl, difluoromethyi, or |
25  or 2 methyl), thiazolyl {optipnally substituted with methyl), pyraxinyl (optionally
substituted with methy!), pyridy! {optionally substituted by fluorn), isoxazolyl {optionally
substituted with methyl) and thiadiazolyl (optionally substituted with methyl); and
’' is selected from isapropyl, cyclopentyl, |, 3-difluoroprop-2-yl, but-2-y1, 1-
hydroxyprop-2-y1, 2-hydroxybut-3-yl. 1,1 difluoromethoxyprap-2-yl, tetrahydrofiryl,
30 wetrmhydropyranyl, 1-hydroxybut-2-¥1 and }-methoxyprop-2-yl; when HET-1 is pyrazalyl
unsubstinuted on nitrogen (ie NH-pyrazolyl), particularly R} is sclected from |-
methoxyprop-2-yl, isopropyl, and tetrahydrofuryl



WO 2 01111110,11141 P[TI(Ctt 21 N1;rIM212471 - | Il (34) HE'T-1 is
sel ected fromthiadiamyl and oxadi azolyl (35) HET-] is selected from
1, 3, 4-thiadiazolyl and 1, 3, 4-oxadi azolyl (36) HET I I s sel ect ed from
12, 4- oxadi azoly] and 1, 2, 4-oxadi azolyl (37) HEX- yra
particul arwo mimaxshyl pyrazolyl 5 (38) HET-1 is pyra2| n‘gf)}“(("é HH.1 s
sel ected fromthiazolyl, pyrazolyl, thiadiazoiyl and pyr'azinyl (40) HET-1
is selected fromthiazolyl, pyrazol yl, and thiadiazolyl. optionally
substituted wth (i-4C) al kyI (41) HEN3: is pyrazolyl, particularly

N- et hyl pyrazol yI 10 (42) H"T-1 is pytawlyl (optionally substituted with
ethyl, iso or 1 or 2methlg3 t hi azol yl 'S]optlonally substituted with
met hyI) bﬁﬂ nl/llt- praprlyldaetianglhsbsityted guecarban pyith methot), thiazoly r i dy|

t | | bstituted with
et hyl ) aaﬁ%’“ﬁ‘r‘i“ﬁ"iﬁ*‘%ﬁﬁ P e, B TR oo ORIt ) ) PR
i s pyrazolpyiidy Wumﬂal*h@atlmwﬂh&wﬁmh’l MthrlﬂmglpyﬂpammlMMOr onet hyl .

or 1 15 gqr | 'yl (optionally substituted with nethyl),
pyr azi nyI opri ?hf”r“)“d'“%@bgf'?t uted with nmethyl), pyridy! (optionally substi

tuted By R uau&@c;cdﬁmmﬁmﬂ cydgtcnqhellll-qmucsuﬂrsw-mmutbadzw tlh met hyl ) and
t hi adi azo sy I ( |s sel ectcd
hum pyrazW%P’&"(PEEt %"‘H/?f“éﬁ%‘% Pﬂﬁ Vﬁz % h (optionally
Zgbsthi t g_t mhllmﬁig@qmgn Ibydmjrmlzéyll matﬂnydmuiylﬂt@m ﬂV\ﬂrhMi H(El'paripﬁaﬂa@g,l yI )1 2, 4-

t hi adi azul - 5- . gre cul ar t hi
t hi azol yl W‘HE)'{lﬁ“gﬁii‘fEfﬂ B'E'E W%@%W%nﬁé‘?ﬁ?ﬂ “"ﬂ;’?‘m‘ﬁ“é"@ﬁt i onal>ll y
substi t ut ee)pr1ti u@m)}waﬂmymmz‘%mm;éﬁﬁh Hhydroky ?rap NyFHndflL ue
r omet h% pyrazolyl &46 HFI' -1 is 5-ntethyl %yram n- [1FT-1 is

yl

pyrazd BPEYIBPRE Y fer Ry atple (45 Wﬁmm yi aqﬂs@e‘ﬁ xmmwaﬁ#onet hyl, or

1 25 or %smimyi ospf,mmgmhw EQFPJctc&'ﬁ%H .xommnmm@mwmﬁu nethyl),
pyrazinyl (optional i; Substituted with ‘.'rl){ pyridyl (optionally

subst i t ut EELBYTTPRISS)for qxslﬁklai%ﬁ‘n}rmr(ﬂamwm-&r substituted with methyl)
From 1 soptay) Syt epentyt LA PSRRI mﬁl*‘@%ﬁﬂ%t‘%‘%’ﬁ*,ﬁmﬁ‘*' selected
4C)alkyl
15  (52) R®is sclected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyt,
methoxymethyl, aminomethyl, N-methylaminomethyl, dimethylaminomethyl
(53) R¥is selocted from {1-4Calky!, halo, hydroxy(1-4C)alkyl, (1-4C)alkoxy(1-4C)alkyl,
(1-4ClalkylS(O)p{ 1 4Chalkyl, nmino{|-4CJalky), (}-4C)alkylamino(]-4C)alkyl, and di(!-
4Cyalkylamino{ 1 -4C)alky]
20 (54) R®is selected from methyl, ethyl, brome, chloro, Nuoro, hydroxymethyl and
methoxymethyl

fl'uo

(55) R* is selecicd from methyl, ethyl, chicro and fluoro
{56) R®is methyl or fluoro, preferably methyl
(57) K" is selected from methyl, cthyl, bromo, chiore, fluoro, aminomethyl, N-

25 methylaminomethyl, dimethylaminomethyl, hydroxymethyl and methoxymethy!
(58) R®is selected from methyl, ethyl, aminomethy), N-methylaminotethyl,
dimethylaminemethyl, hydroxymethyl and methoxymethy!

(59) R%is selected from methyl, ethyl, isopropy? and methoxymethyl
(60) when 2 substituents R® are present, both are selected from methyl, ethyl, bromo,

30 chloro and fluoro; preferably both are methyl
(61) R¥is sclected from (1-4C)alkylS(0)p(1-4Chikyl, {1 -4Calkylamino(1-4Clalkyl nnd
di(}-4C)alkylamino(  -4Chalky]



hydr oxypr op-2-yl, 2-hydroxybut-3-yl. 1,1 -difluororncthoxyprop-2-yl,
tetrahydrofuryl, 30 tetrahydropyranyl, 1 hydroxybut-2yl and

| - met hoxyprop-2-yl; when HET-1 is pynezolyl unsubstituted on nitrogen (ie
NH- pyrazolyl), particularly Rt is selected froml- nethoxyprop 2-yl,
isopropyl,‘%ggmg hydrofuryl WO 2 ML711ML7ud4l Pt"l" 1L: §9ePddddssr - 19

(48) HET-I P2 yl (optionally substituted on car bon w th net hyI ),

t hi azol yl (optlonally substituted with nmethyl), pynzinyl (optionally,
substituted with nmethyl), pyridyl (optj _onally substituted by fluoro),
i soxazol yl and nethylt hi adi azolyl (parficularly 3-methyl-1,2, 4-thiad
Il azol-5-yl); 5 Rl is sel ected fromisopropyl, cyclopentyl,

1, 3-di El uogg r[gpg r o 'll%ﬂﬁi buut - 3-yl,
1, 1A fI uor{)r r{lte%f? xypr op- ~1?Cf)¥lk¥ et rgﬂ¥9%ﬁ% ad%deﬁ:i% rop ?anyl Y
| - hydr oxyb#€x¥ly| and | - met hoxyprop 2-yl; when HET-1 is pyraxolyl,
parti cul ar r sopropyl, and
t et rahydro# Btls l(wjﬁf @Eﬂﬁg‘i’;]l gmf'rlé gyra y ny?ga%*dﬂdﬁli is selected from
1- hydr ox} pmmnmﬂetyjl HM@lﬂﬂnmtmﬂx@lmﬂzplaﬁamhmm@br exanpl e
2S) - 1- hyd rop-2-Vyl and L 0 1 -1is
byrazol 31 Atk Rt A e oat VO PR S BHRY Pl aret dEwetal:
][ret ho?ypr omﬁmy[}sioﬁ]qrﬁemutpphmhﬁ)las)eé;ﬂk?lrkmﬁﬂbﬁgwg!h?ﬁ(g?@ﬂl@h}m %H s sgl) elc':( efj
rom(1-4 roxyl -4C) al kyl an i (I-C)al kyLuni no(l- 4C)al ky
15 (52) RﬁzeEh%éFﬁﬁft%:?E%ﬂ1nethyl, et hyl, brono, chloro, 1lluoro,
hydr oxymet {ush R’ is mmmn e NarRiasREty ] b-nbh whimAhylofEL hyl
di ntethyl anin math I ﬁhS Rs is selected from (14C)al kyl, hal o,
hydr oxy( 1- g n“'“‘(‘ VHC) al koxy(l-4C al kyl, (1.40Q) al kyI S(O p(l-0C alkyl,
am no( ha Q) fmyw is s:ﬁécmd%ﬂnkmgﬁﬁhgéﬁﬂdr&%ﬁdhw&nd niitbxPink ch t% .
y

4C) al kyl am no ;L O) al kyl Is selected fromne et hyl, btono,
chl or o, I | (&} B, is pRlesredhfpnmempiayl, &ﬁﬁfﬂpﬁf aad sbly et hyl (55) R6is sel ected from

S PR A e Ly [0 0 et ol
am non’et hy{ﬁ?} REis selected from isoprapyl and {hﬂu-ummnh}-] pnrur.:ulnrly dlﬂmrnmlhyl
(703 R is selected from methyl and ethyl
15 {71) R'is methyl
(72) RY is selected from methyl, ethyi, aminomethyl, N-methylaminomethyl,
dimethylaminomethyl, hydroxymethyl and methoxymethyl
(73} R’ is selected from methyl, cthyl, isopropy! and methoxymethy!
(74) when R’ is selccted from halo(1-4C)alkyl, dihalo(1-4C)atky! and trihalo{1-4Cjalkyl,
20 ecach halo is sclected from chloro and fluoro, and is it particular fluoro,
(75) when R’ is sclected fram halo{ 1-4Cjalkyl, dihalo( 1-4C)alkyl and trihalo{1-4C)alkyl,
R ix particularly selected from fluoromethyl, difluoroethy), difluoromethyt and
inflzoromethyl
(76) HET-2 is a 5-membered ring
25 (7TYHET-2 is s &-membered ring
(7T8) HET-2 is sclected from thienyl, furyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyi,
pyrazinyl, pyridazinyl, pymmzolyl, imidarolyl, pyrimidiny], oxazolyl, isoxzzolyl and
oxadiazolyl
{79 HET-2 is selected from thienyl, furyl, thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl,
30  pyrazolyl, imidazoly!, pyrmidinyl and oxadiazolyl
(80) HET-2 is sclected from pyridyl, pyrazinyl, thiazolyl and thienyl
{B1) NNET-2 is selected from pyridyl, pyraziny] and thiazolyl



25 met hyl am nonet hyl , di nmet hyl anti nonmet hyl, hydroxynet hyl and ntthoxynet hyl
(58) R6is selected fromnethyl, ethyl, am nonethyl. N nethylaniw nexhyl,

di met hyl . uni nonet hyl , hydroxyntt hyl and net hoxynet hyl (59) R6is sel ected
fromnmethyl, ethyl, isopropyl and netboxy:mthyl (60) when 2 substituenta
R6 are present, both are selected fromnmethyl, ethyl, brono, 30 chioro and
fluoro; prehewamhipsboth are methyl (61) R6is sel ected fHERzI6MNTI
(1-4Csdkyl 5(O p(l-4C al kyl, (I-4C) al kyl am no(l-4C)al kyl and di (!

-4C) al kyl aauno( 1. 4C) al kyl VO 21 14171a%1711J 1 PCTIC H 2 1611>t12J 71 -20
(62) R7 is selected from (]-4C) al kyl ,-¥ydroxy(14C)al kyl and

di (1-4C) al kyl am no(1- 4C)alkyl (63) R is selected frommethyl, ethyl,

hydr oxymet hyl , neth oxynethyi, am nonethyl, N nethylam nonethyl,

di nrt hyl af§2) bEdthip selgtqddmm R‘F‘ldﬂ-"s ps@eﬂt peridagimyhand thizpalyky | |
hydr oxyl el g,}aﬁ? I, (1-
30) al kyl s@ I -il Sélgtlricyl no n& gy, (I-4C al kyi am no(]-4C allyl, and

di (i- 40 @ﬂﬂﬂlﬁ nmfmtlnath) al kyI (65) R is selected fromnethyl, ethyl,

am nomet h F!I\hl.nf ﬂg | hyl am nom et hyl 10 (66) R
is sel ectggds? rhom t ""Btﬁﬁu\%w B‘{QX‘%" Xymne ﬁb and net hoxynethyl (67) R is
sel ect &d {860 HETE2 Im;lunc muopnapbshtmmdcbtthg/fmrﬁ ‘) R7 is selected from nethyl.

|sopropyl f,l U vt n | and ethyl (69) R7 is selected fromisopropyl and
di rn%h1 ?‘B’ ei‘iﬂ‘fﬁ'arly di fluorornethyl (70) R is selected from

met hyI anqﬂauhyslchrk&;(?l) k' is methyl (72) R7 is selected from nethyl,
ethyl, am no thyl, N nethylam nonethyl, dinethylam noncthyl,
hydroxymat( é‘r{ﬁ‘ °fet hoxynctthyl (73) Ris selected frommethyl, ethyl,

i sopr opyI Q‘Eﬂ;ﬂwyﬂzﬂﬁﬁ yl (74) when R7 is selected from hal o( 140 aI kyl,
di hal o 5(?al kyl and tri I t al Ogl -Calkyl, 20 each halo is selected from
chl ord an ]IRué“rf@}'{’“hﬁH“Wé“Fﬁ% rticular fluorn.

(92) R? is ~-C{OMNR'R?
(93) R¥ is -SONR'R’
(94) R* and R} togeiber with the nitrogen atom to which they are antached fonm a 4
membered ring
15 (95) R* and R? together with the nitrogen atem to which they are attached form a 5
membered ring
(96) R* and R® together with the nitrogen atom to which they are attached forma 6
membered ring
(97) R* and R? together with the nitrogen atom to which they are attached form a 7
20  membered ring
{98) R* and R together with the nitrogen atom to which they are attached form a fully
satursted ring
(%) R* and R? together with the nitrogen atom to which they are attached form a ring
selected from morpholine, piperidinyl, piperazinyl, pyrrolidinyl and arciidinyl
25  {100) R* and R* together with the nitrogen atum to which they are attached form a ring
selecied from pyrrolidinyl, mompholino and azetidinyl
(1013 R* and R* together with the nitrogen atom to which they are antached form a ring
selected from 7-azabicyelo[2.2.1 Jhent-7-y], pymolidiny], morpholine and azetidinyl
(102} R* and R* together with the nitrogen atom to which they are attached form an
30 azetidinyl ring
{103y R* and R} together with the nitrogen atom to which they are attached form an
azetidiny] or pyrrolidinyi ring



(75) when R7 is selected from hal o(14C)al kyl, dihal o(l-4C)al kyl and
trihalo(l- ICalkyl, R7 is particularly selected from fl uoronethyl.

di fl uoroethy), difluomrethyl and trifluomrethyl (76) HET-2 is a 5-nenbered
ring 25 (77) HET-2 is it 6-nmenmhered ring (78) HET-2 is selected from

t hi enyl, fl{”ﬁ) - "h, ]ﬂrol yl, isothiazolyl, thiadiazolyl, H»)(:ﬁkﬂ}&hmuIP%Eaz' nyl,

pyrtda2|nyl |n1darolyl, pyri m di nyl, oxazolyl | soxazol yl and
oxadi azol yl (79) HET 2 is selected fron1thicny| ftuyl, thladlazolyl,

pyridyl, pyrazinyl, pyridazinyl, 8 %azolyl |rn|dazolyl pyritnidinyl
and oxadi azol yl (80) HFT-2 is selecte ron1pyr|dyl pyrtU|nyI, t hi azol yl

and thienyi (81) 11ItT-2 is sclcctcd frompyridyl, pyntzinyl and thiazolyl

WO 200711t [ Rl I Y | ected from

pyridyl, a‘ém I%ili? "%ghgg‘g’]. ny'l’ Jﬁh?{@%u nlr%%(])“fl&‘f%zl)ﬂf%%f rhéwuﬁléﬁseel ected from

pyri dy] anduqﬂ;snmmdrmlg (84) HEf 2 i - pyra2| nyI (85) HET2 is substituted with

a substitu ‘ﬁﬁ% Sflged: @% al ch s one nh en subst I tutnt
imm Tl o wlu rgc{

selected f uory (89) R3 is
fluoro (Q%urﬁa‘uhmmhnﬂ&mrﬁrmmmmimﬁﬂ' (:Buii\th Rﬁ:hsﬁtuiﬂtﬂbr o, chl oro or net hyl

i1 ogeh SUBMR AL DHCPRLYAE THORR AN o PR U RERBGHBET PID 15 (o5) R
and R3 t ogaéhiRdredbityriit Reuriied bOgaMIIRLeGMIMcdigch they are attached forma 5
menbered 1| {r]]% R? is selected from hydroxy, (1-4C)alkoxy, (1-4C)alky]
(108) R is selecied from hydroxy, methoxy and methyl
{109) R? is selected From (1-4C)alky] and ~C({O)(1-4Clalkyl
10 (110} R is azetidinylcarbonyl or pyrrolidinylcarbonyl, preferably azetidinylcarbonyl
(1093 R"™ is (1-4C)atkyl
(111 R is (3-6C)cycioalkyl
{112) R is hydroxy(1-4Chalkyl or (14C)alkoxy(] 4C)alky]
{113) R*® is -C{O}1-4Calky)
15 (114) R is benzy!
(115} R" is {1-4Calkylsulfony!
(116) R® is (1-4C)alky! or benzyl

Accurding to a funber feature of the invenlion there is provided the Tollowing
20 preferred groups of compouns of the invention:
I one aspect of the invention there is provided a compound of formula (1) or (1A)
as hereinbefore definged, or a salt thereot, wherein:
R! is selected from isopropyl, but-2+yl, 1,1,1-trillvoroprop-2-yl, 1,3-diflucroprop-2-yl,
but-1-yn-3-yl, 1-hydroxyprop-2-yl, 2-hydroxybut-3-y), weirahydrofuryl, teirmbhydropyranyl,
25 l-methoxyprop-2-yl, 1-fluoromethoxyprop-2-yi and 1, 1-difluoromethaxyprop-2-vl;
HET-1 is a 5- or 6-membered, C-linked hetercary] ring comaining a nicrogen atem in the 2-
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N
and S; which ring is optionally substinted on any nitrogen atom (providad it is not thereby
guaternised) by a methy! or cthyl group and/or on | or 2 available carbon atoms by a
3 methyl or ethy] group;
HET-2 is a 5- or 6- mcmbered heteroary! ring, containing 1, 2 or 3 ring hetereoatoms
independently selected from O, § and N; which ring is substinuted on an availabie carbon



(96) R4 and R3 together with the nitrogen atomto which they are attached
forma 6 nenbered ring (97) R4 and RS together with the nitrogen atomto
which they are attached forma 7 20 nenbered ring (98) R4 and R3 together
with the nitrogen atomto which they are attached forma fully saturated
ring (99) W4 myuRB1together with the nitrogen atomto RAVERNUHEZHr e
attached forma ring selected from norpholino, piperidinyl. piperazinyl.
pyrrolidinyl and azetidinyl 25 (100) R and R3 together with the nitrogen
atomto which they arc attached formal¥+ing selected frompyrrolidinyl,
nor phol i no and azetidinyl (101) R4 and RS together with the nitrogen atom
to which they are attached forma, ring selected from

7- azabi cy @S] by Dsubstiiest schecad, fmp'rylrln oy igiprtippalty furthas skbskanedion 197 &t i di ny!

(102) R 3053 SAGPAARL by bk er kAR IR CohO Gyddafi 2 ¢ al L ached

forman 30 azictidinyl ri together wth the nitrogen atom
to which taeiablgmirugen ueménmmﬁwmm tereby Wml‘ﬂdi‘ by g pubstituenit sgiciadi ng WO
2111711017041, ®C ' | 0214164ML7a 71 -21- (104) R and R together with the

ni trogen atomto whi ch they arc attached forman unsubstituted ring (1 OS)
R4 and 5Rs Rogsinhed frmt4C(OMER 18’ and g8MNRIB t 0 which they are attached form
an ring gghgtt% d either with a substitutet K or with a substiweet
R9 5 (1CB) 4 an éther with the nitrogen atomto which they are
attached friormhREwgahereitiibe md-ngmmymi foovtdchi theyvadre sttaohedfari a dkd ¥ unsat ur at ed

107) R | d f. 40) al k 14Q).al kyl 108) R
" o ot T R PR E Rrsehei DTS Spossuh ontifin 5t {1 oo
(1-40 a: ké’fbnlﬁbridctm%ﬁ[[m@l?&tﬂﬁ:ﬂﬁtﬂﬂil@éﬂﬂﬁﬁﬂﬂ@cfgﬁﬁﬂ% él&%gﬁﬂﬁﬁmmm“y I

O PYET B S R Rt e ol rpoetd 678 SO0 anabhodn o 1S

sulpbur atom in the ring may optionally be oxidised to a 5{0) or 5{O}; group; which ring is
optionally substituted on an aveilable carbon atom by 1 or 2 substituents independently
selected from R* endfor on an available nitrogen stom by a substitucnt selected from R,
R’ is selected from hydroxy, {1-4C)alkoxy and (1-4C)alkyl;
15 Ris sclected from (1-4C)alkyl, -C{OX 1 -4CJalkyl, and ~S(O)p(1-4C)alky};
R is selected from {1-4Calkyl, -C(OX14Chalkyt, benzyl, and (1-4C)alkylsulfonyl;
p is (independently at sach occurrence) B, 1 or 2.
In one aspect of the invention there is provided a compound of fermula (1) or (1A)
as hereinbefore defined, or a salt therof, wherein:

20 R' is selected from isopropyl, but-2-y1, 1.1, 1-triflucroprap-2-yl, 1, 3-difluoroprop-2-v1,
but-1-yn-3-yl, 1-hydroxyprop-2-¥l, 2-hydroxybut-3-y), tetrahydrofuryl, wiahydropyranyl,
|-methoxyprop-2-yl, 2-hydroxyprop-1-yl, 2-methoxyprop-1-vl, 2-hydroxybut-1-yl, 2-
methoxybut-1-yl, 1-fluocromethoxyprop-2-yl and 1, ! -difluoromethoxyprop-2-y1;

HET-1 is & 5- or 6~-membered, C-linked heteroaryl ring containing a mitrogen atom in the 2-

25  position and optionally 1 or 2 further ring heteroatoms independently sclected from O, N
and §; which ring is opticnally substituted an any nitrogen atom (provided it is not thereby
quatcrniscd) by o methy) or eithyl group andfor on | or 2 availuble carbon atoma by a
methyl or ethyl group;

HET-2 is # 5- or 6- membered heteroaryl ring, containing 1, 2 or 3 ring hetereoatoms

30  indcpendently selected from Q, S and N; which ring is substituted on an available carbon
atom by & substituent selected from R, and is optionally further substituted on 1 or 2
available carbon atoms by a substituent independently selected from R and/or on an



(112) R1 is hydroxy(1-4C)al kyl or (1-4C)al koxy(14C alkyl (113) RO is
-C(Ox1-0C) al kyl 15 (114) RIOis benzyl (115) R10 is (1- 4C) al kyl sul fonyl
(116) R'"" is (1-4Cal kyl or bcrizyl According to a further feature of the

i nvention there is provided the following 20 preferred groups of conpounds
of the invention: In one aspect of the invention there igu h.ded
compound of V@ 3MHNEY (1) or ([A as herckibcforc defined, 'E{Fﬁy@gﬂﬁ‘
thereof, wherein: R is selected fromisopropyl, but-2yl,
1,1,1-trifluoroprop-2-yl, 1,3-difluoroprop-2-yl. but- | -yn-3 -yl,

I - hydr oxypnp- 2-yl, 2-hydroxybut-3-yl, 't'ét‘rahydrof uryl, tetrahydropyranyl,
25 1- et haxyprop-2-yl, 1-11uoronctthoxyprop-2-yi and

1, 1-di fl vammet.hnxyprop-2-yl; HET-.i is,a.5- or 6-nenber C-1jnked

het croar yl g“};ﬁﬁtg‘ B‘éﬁ%“&iam“hé’"y“ﬁiﬁt"r‘w%‘ﬁh%hg rﬂ“?'ﬁml“ﬁ‘gq’f-“ sﬁ%gﬁtplosﬁicﬁﬁg

optional | yfbma@™;2 |l trthcr ring heteroatorns independently selected fromOQO
N and S; which ri IS tienal |y hstistuted on any nitrogen atom

(provi ded Pt 'si‘g"ﬂﬁ:{w‘f‘ﬁé‘;@:ﬁvk ﬁﬂpcﬁﬁéé& by a nethyl or ethyl group andlor
on | or 2 aVpistishkereRbllen atons by a 30 nmethyl or ethyl group; HET-2 is a
5- or 6- nepbered heteroaryl ring, containing 1, 2 or 3 ring_hetereoatons

i ndependlent| §Pdde)tegether b Bisnirorsst 3am 'whigh thek are2harhed faemgst ®ut ed on an

avai | abl e gambagd MM%H}M%M ﬁcﬁ%?:%aﬂ o] ddibndlfd contatimedt @7 by a

substituent selected fromRr, and i s optional urther substituted on | or
2 avail abF\E‘h@d}cml%ﬂmﬂﬁwﬂa%bﬁiwﬁm%a@%mﬂd@ﬁb‘l*9“%‘54 e N rom R3
and/ or on | l-er Nj ' | et i Leby

quat er ni se§‘§11 %;?}ﬁgk"sﬂggﬁzt@ﬁ%gpgﬁﬁgggﬂiﬁﬁ&bgé%mﬁhirgﬁgctled from
-C(O NR R swiplor si8@-\icRBg maRopiionaly bectidisediie o §{ Mt S{ORBrossnawiigh tagjet her

st ur atga SpRR By RiRd & A Bl abof bl O Rt Bl CCTR i ng

saturated of partial]
1 or 2 fusditven et Bt oelton nm ar availetdelnitrogem stan bhe substividon gelddicaltfiong RY;
' ndependenth y 3¢l &CE S TEST Pralalkoxy and (14C)alkys:
R’ is selected from {1-4Chalkyl, -C(OX1-4Chalkyl, and —S{0)p{1-4Clalkyl;
R'? i5 selected from (1-4C)alkyl, -C{OX1-4C)alky), benzyl, and (1-4C)alkylsulfonyl:
15 pis (independently at each occurrence) 0, 1 or 2.
In unother aspect of the invention there is provided a compound ol fermula (1) or
(LA) as hereinbefore defined. or & salt thereof, whercin;
R’ is selected from isopropyl, but-2-y), cyclopentyl, 1,1,1-rifluoroprop-2-¥1, 1,3-
difhoroprop-2-yl, but-1-yn-3-yl, 1-hydroxyprop-2-yl, 2-hydroxybut-3-yl, tetrshydrofuryl,
20 wtrahydropymanyl, 1-methoxyprop-2-y1, 2-hydmxyprop-1-yl, 2-methoxyprop-1-yl, 2-
hydroxybut-1-y, 2-methoxybut-1-¥1, 1-fluoromethaxyprop-2-yl and 1,1-
dilMoromethoxyprop-2-¥l;
HET-1 is n 5- or §-membercd, C-linked heteroaryl ring containing a nitrogen atom in the 2-
position and optionully 1 or 2 further ring heleroatoms independently sclected from Q, N
25  and 8; which ring is optionally substitured on any nitrogen atom (provided it is not thereby
quaternised) by & methyl, ethyl or isopropyl group and/or on I or 2 available carbon atoms
by a methyl, ethy! or fluoro group:
HET-2 is a 5- or 6- membered heteroaryl ring, comaining 1, 2 or 3 ring hetercoatoms
independently selected from O, 5 2nd N; which ring is substituted on an available carbon
30  atom by a substituent selected from RZ, und is optionally further substituted on 1 or 2
available carbon atoms by a substituent independently selected from R and/or on an



10 and S, wherein a -C12- group can optionally be replaced by a -C(O- and
wherein a sulphur atomin the ring may optionally be oxidised to a S(O or
S(O 2 group; which ring is optionally substituted on an avail abl e carbon
atomby | or 2 substituents independently selected fromRt and/or on an
avai | abl e wptiogemsat om by a substitucnt sel ected fromAROIGIRMWENIEE| ect ed
from hydroxy. (1-4C)al koxy and (1-4Calkyl; 15 Ris selected from

(1-0C al kyl, -C(O(l-4Cal kyl, and - S(O)p(l-4C)aI kKy); R10 is selected from
(1-4Cal kyl, -C(O(l-Calkyl, bcnzyl -2&nd (l-4C)al kylsulforty 1; pis
(in(ependently at each occurrence) 0, 1 or 2. In one aspect of the

I nvention there is provided a conmpound of fornula (1) or (lA) as

her ei nbef vmiahlehiragan ata (peovidet fit is 1l theotby quatemised) by aguimituent sslsttedt ed from

i sopropyl & !?lﬁh e.2-yi, 1,1.1-trifluoroprop-2-yl, 1,3-difluoroprop-2-yl, but-
| -yn-3-yl, ydroxyprop 2- Yl 2- hydroxgbut 3-yl, tetrahydrofuryl,
tetrahydrﬁbwmmfmlﬂ-ﬁﬁl}ﬁﬁwpmdpsgﬂiﬂR2 hydr oxyprop-1-yl, 2-ne
hoxyprupné 'ﬁ c dr%gbut-l -yl, 2- nmethoxybut-I-yl,

1-f 1l uor onét 5?2 and 1, 1 d|fluororrethoxyprop 2-yl; HET-1 is a 5-
or 6-ngnbrtad, R’&‘agemkedh hﬁhﬁfo@&rmmm wgmnd-m;rantrmmj;cdifmtamagén atomin the
2- 25 positi nd optional 1 or furth ti ng het roatorrs | ndependent |y
sel ect ed ?’F’BW g‘ﬁf&fpém paspipes it 5%?1% ‘S?“%l ORI gn any

ni t ngen g;m:(lﬁ&?mdﬂﬂtm Jddiulan E?h‘ Hﬁlﬁ’lﬂ)ﬁb!mnq uﬁkgdnm:ﬁp@lchyd Horiel, NKI | or et hyl
group and/ or_ on or avai l abl e, ca n ato y or ethyl group;
HET-2 is ¥dsh w&F’“B‘“‘ﬁ:éhb@P%“ﬁ@?%"r“agﬁz%”PP Féo'ﬁf@' Fﬁ‘i)ﬁ%{tmz or 3 ring

het cr coat ﬁpﬁﬁuquﬂeﬁ.@@m lopidr@lIE s Sadifddasn @{oﬁra(@j, Bbouphiii6dn didgng i s

substituted on an avail abl e carbon_atom by substitutn sel ected fromRr,
and i 39 opeRtishatia spbytigwtedien andypitableicatber atgm tw ]cﬂf 2pubstituspts insleaendetlon at ons by

a substit yha &dlmﬂ?nembmﬁshﬁﬂﬁﬂo{mmﬂ @Hﬂhﬁﬁen‘?&l&&d\ﬁ@n?ﬂ’m?”
Mili41 P C"ICt 71IMM 1IM 1U -24-"avali |l "able nitrogen atom(prow ded it

i s not thérébylcqahfr@mmr@w)(b&C)alkgubWM-&CMlkyé.el ected fromRt; R=is

sel ected ¢ qu ]aﬁ:? from halo 5 R
and Rs tofglefgher w t R‘] ni r*og%% 3%%"%35@‘%’ @Q&?g attached forma 4
to 7 R" is selected from (1-4Chalkyl, ~C(0}{1-4C]a]ky] beney], and (1-4C)alkylsulfonyl;

15 pis (independently at each ocowrrence) 0, | or 2.

In another aspect of the invention there is provided 8 compound of formuls {[) or
{(1A) as hereindbefore defined, or a salt thereof, wherein:
R' is selected from isopropyl, but-2-yl, cyclopentyt, 1,1,1-trifluoroprop-2-yt, 1,3
difluoroprop-2-yl, but-1-yn-3-yl, |-hydroxyprop-2-yl, 2-hydroxybut-3-¥1, tetrahydrofuryl,
20 tetrahydropyranyt, | -methoxyprop-2-vl, 2-hydroxyprop- L-yl, 2-methoxyprop-1-vl, 2-
hydroxybut-1-yl, 2-methexybut-1-yi, | -fluoromethoxyprop-2-yl and 1,1-
difluoromethoxyprop-2-yl;
HET-1 is a 5- or §-membered, C-linked heteroaryl ring contaiting a nitrogen atom in the 2-
position and optionally | or 2 further ring heteroatoms indcpenficntl}r selected from O, N
25 and §; which riny is optionally substituted on any nitrogen alom {pravided it is ot thereby
quaternised) by a methyl, ethyl or isopropy] group andfor on 1 or 2 available carben atoms
by a methyl, ethyl or fluore group;
HET-2 is a §$-or 6- membered heteroaryl ring, containing 1, 2 or 3 ring heterzcatoms
independermiy selected from O, § and N;, which ring is substituted on an available carbon
30  atom by a substituent selected from R, and is optionally further substituted on § or 2
available carbon atoms by a substituent independently selecied from R and/or on an



menbered saturated or partially unsaturated heterucyclyl ring, optionally
containing | or 2 further heteroatons (in addition to the linking N atom
i ndependently selected fromO, N and S, wherein a -C H2- group can

optionally be replaced by a -C(O- and wherein a sulphur atomin the ring
may optionall ég}be oxidised to a S(O or S(Ch group; whi %F(LQIB

. S g iﬁ,
optional | y ‘$4B¥% M Ut'ed on an avail able carbon atom by L or Sl‘f'f)'sf“l],?ucnts

i ndependently selected fromR' and/or on an avail able nitrogen atom by a
substitucnt selected fromR9; R31ls sel gct ed from hydroxy, (1-4C)al koxy and
(I-0Calkyl; Ris selected from (1-4C)'§ Kyl, -C(O) (1-40) al kyl,

and-S(O p(1l-40alkyl; R10 is sckcted from (1-4Qalkyl. -C(O (I -4C) al kyl,

benzyl, and (1,-4C)ai ylsulfonyl,. . 15 .S (inde dent]v. at each

occurr ence?"’“ggbl"l“' g?.“‘q"hh’éwd{‘ﬁé[r“ ﬁﬁﬁ&hfﬁﬁ‘ﬁwg‘ﬁﬁvéﬁP%W‘Pmﬁ%“# s provi ded
a conpoundfref ¥fHrnula (1) or (1A) as hereinbcfore defined, or a salt

t her eof , erein; I S eeted fram jsepropyl, but-2-yl, cyclopentyl,

1,1, 1-tril u’dr‘ﬂfft"‘iﬁ&‘?’-‘?ﬁ:{?ﬁgﬁkﬁ Wf'lsﬁéﬁ%%r'op- 2-yl, but-i-yn-3yl,

| - hydr oxy pRY@sdecydd, frdn Bty Dandlidfo; 3-y1, tetrahydrofuryl, 20

tet| ahydropyranyl , 1-methoxyprop-2-yl. 2-hydruxyptop- L-yl,
2- et hoxy pRp2ae Ry rogeteryyih Hhe\rETREeT atgin 1o ‘zh‘Fhé’EHBBW edl fag'a 410 7

f1 uor ontt huwer@Pmdmtbd S fnikil} padurdddiR AR PAUOERAR AN cohiaintlgi-dr 2l S @ 5-
or 6-nmenbered, C-linked hetcroaryl ring contai nll)qu;g a nltrggen atomin the
£

2- posi ti ofurherdetsprionsdin agdiion o the finking e plom) indgpardentiysaicarbiom@ependent | y
it ogen ala (o oGSy A grorh e SpAally BprchBety b 20RON WML athyl or
i sopropy| gimupetamds B ring mayoptichally bi 9xadised te aBERor S@Grgroupywiachmeiy| , et hyl
2 or 3101 iRl islised o bl (Aol B or 23 AN PSR DR
ring is suldtict iosk omdén cavaidsiitienivagebamm Boe abeaitudny sdecerdtiom Rt nt
car bon-at oReng i S bHar bR IR P et ed from R andior on an -
(}' () 2114R7 Gdeci@fion( TFAC)alkyR CO®M-Lhalkyl, #Hd-Sevp I-6DRRyRI t rogen at om
(provi ded el 5,020 s B2 R] 38y hediy P URPH LIS BbnsiBgiE 1 0 1Y Om
15 pis (indepenlently at each occurrence) 0, | or 2.
In another aspect of the invention thete is provided a compound of formuta (1) or
(LA) as hereinhefore defined, or a salt thereof, wheretn:
R' is selected from isopropyl, but-2-yl, eyclopentyl, 1.1, |-tnfluoroprop-2-vi, 1,3-
difluoraprop-2-yl, but- 1-yn-3-yl, 1-hydroxyprop-2-y1, 2-hydrexybul-3-yl, icirahydrofuryl,
20 wmahydropyranyl, l-methoxyprop-2-yl, 2-hydroxyprop-1-yl, 2-methoxyprop-1-yl, 2-
hydroxybun-1-vl, 2-methoxybui-1-yl, 1-flugromethoxyprop-2-yl and 1,1-
difluoromethoxyprop-2-yl,
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen ator in the 2-
position and optionally | or 2 further fing heteroatoms independemiy selected from O, N
25 and 5; which ring is optionally substituted on any nitregen atom (provided it is not thereby
gualcrnised) by a methyl, cthyl or isopropyl group andfor on I or 2 available carban atoms
by a mcthyl, ethyl or fluoro group;
HET-2 is a 5- or & membered heteroaryl ring, contaiting 1, 2 or 3 ring heterecatomns
independently selected fram O, S and N; which ring is substituted an an available carbon
30  atom by & substituent selectel frum RY, and is optionally further substituted on 1 or 2
available carbon atoms by a substituent independently selected from RY;
R’ is selected from —C(OINR'R® and -SO:NR'R’;



RZ is selected from-C(ONR RS and -SONR+tR; Rl is selected fromhalo; 5
R and RS together with the nitrogen atomto which they are attached forma
4 to 7 nenbered saturated or partially unsaturated hetcrocyclyl ring,
optionally containing 1 or 2 further heteroatons (in addition to the

| i nki ng N nwoomyianeependent |y sel ected from O, N and SPUREEHEENIIAT. 012-
group can optionally be replaced by it -C(O- and wherein a sul phur atom
inthe ring my optionally be oxidised to a S(O or S(O2 group; which ring
is 10 optionally substituted on an avedl-abl e carbon atomby 1 or 2
substituents independently selected fromR and/or on an avail abl e
nitrogen at,om by a substituent selected fromR9; Rr is selected from
hydnxy. (ﬂAW!fF%??méﬁ*ﬂ‘Ya pociRyoy kyl: RO is selected from (I-4C) alkyl,

- (O (I - Opetlghir kS 1ogaafer wib DeHibrogedh ol oY hichMbeyi e SiRkIRAtESN § @M (1 - 40 al kyl
-C(O) (1-40 al kyl , "beacyl, and %1- 4C) al kyl sul'fonyl: 15 pis (independently
at each odvamherdsuympd on pastially unpaturaied heterpcyslyvhang, opionaHi contjeing | el t here i s

provi ded Iﬁgpﬁﬂ&gﬂ i QA Nin: 'ﬁg’cpptﬁfcf. ied, or it

salt therg% , er e?’ﬁ;:("i? I é sng?glgthe n?rtqf)dn@)sop opy ﬂ)n%ﬁ%%aaugﬁ%y\gl opentyl,

1, 1, T - tand Sfwheorinpr@e- group can dprigrallyibi repdacepiop-CIOY and plereinia- yn- 3-yl, |

- hydr oxypr -y]. 2-hyd -3yl .. _

t et rahydr o%@’?%ﬁyﬁ mltg:n@%%%&rgg%ﬁ@ﬂy |°“d§%@g?é‘g%ﬁ%gh| L yii - o

2- met hoxy it'apd E? seth@ withdhoniyrbgen-afony lo, wiehriheyt dnoartabhrd-fory 4 6-10

1-fl uoromet baxyprop-2-yl and | 1-.di fl ronet h rop-2-yl. HET-1 is a 5-

or 6- mmé?%@?&g-bfcgﬁlﬁe%mﬁgﬁ‘g?’(?ﬁ?wy %‘T@%M&Fﬁﬁ%@shﬁ%@%‘%ﬁn atomin the

2- posi t i aamainthgdFhfienakdogen ata (id aBditsde therlinking Medtemy athesdn 4 «0ixpendent | y

-elected fromO, N and  S; ich. ring is optionally substituted on any

ni t rogen aﬁ’%?'ﬁ%\?f@@o"‘irﬁl?@d\ﬁgf' 8-eby quaternised) by a nethyl, ethyl

or hi lSODrO]lcOyl gllrounlamammH& $ng: ilnx-elﬁtiog HetYeotls bﬁ:bidﬁ%ﬁad ; ﬂlthimullbl/l}_ﬂr met hyl ,

et hyl or or r oup; -21is -or, 6- pmenbered heteroaryl ring,

cont ai ni n_g{t*"l,“"_g"'g'l"?’%g?’idﬁ “!‘Fe‘E'e’rﬁ" hearE “’?‘Fﬁ‘?ﬂ‘épendent |y selected fromO0, S

and N, whighs He@&dT&mﬁ%ﬁ%%ﬁﬂé?ﬂ‘.ﬁ%@%@@ﬁ?l-@:?ﬂﬂ@ﬁ)ﬂ;m;ﬁ@-yﬂ&ﬁm by a
,an

substitucnt selected from is optionally further substituted on I or
2 avai | ablmeetharypepi anbiewhydrofiyrpkt i t ueet i ndependently sel ected from W

and/ or 50N @ET-ifid dn optidrfAlty Qib&RRuel 5Pbr MBI ekeibarh Fihg as hercinbefore

defined;
HET-2 is a substituted 5- or 6-membered beteroaryl ring as hereinbelore defined;
R? is -CONR'R’;
R* mnd R* together form an azetidinyl, pyrrolidiny] or mocpholino ring.

20 [n another aspect of the invention there is provided a compound of farmulz (1) or
{IA) as hereinbefore defined, or 2 salt thereof, whercin:
R! is selected from isopropyl, 1,3-difluoroprop-2-yl, but-2-yl, i-hydroxyprop-2-vl, 2-
hydroxybut-3-yl, 1-difluoromethoxyprop-2-yl, tetrahydrofury, 1-hydroxybut-2-yl and |-
methoxyprop-2-y;

25  HET-l is an optionally substituted 5- or 6-membered heteroaryl ring as hereinbefore
defined;
HET-2 is n substituted 5- or 6-membered heteroaryl ring as hereinbefore defined;
R® is~CONR'RY;
R* and R’ together form an azetidinyl, pymrolidiny] or morpholina ring.

30 [n anather aspect of the invention there is provided 2 compound of formula (1) or
(IA) as hercinbefore defined, or a salt thereof, wherein:



-26- available nitrogen atom (provided it is not thereby quatem sed) by a
substituent selected fromR 9; R2 is selected from-C(ONRR and
-S2NR'R; Rs is selected fromnethyl and halo: 5 R, and RS together with
the nitrogen atomto which they are attached forma 4 to 7 nenbered
saturat ed oropariiakl y unsaturated heterocyclyl ring. optdiensdmagaaont ai ni ng
| or 2 Anber hatcroatorns (in addition to the linking N atom

i ndependently se lected from0O. N and 5, wherein a -C |2- group can
optionally be replaced by a -C(O- andyyherein a sulphur atomin the ri ng
may optionally be oxidised to a S(O or S(O 2 group; which ring is 10
optionally substituted on an avail able carbon atomby 1 or 2 substituenrs

i ndependerg!l ¥ se18@ELHdf tofrk lo 101,3-@fMudfpAa.+130k2-yli LT 0ogen atom by a
substitutn sel ected frgﬂﬁl'«‘p’m‘gc P?d:{se l'ect ed Fﬁ})‘m*ydrux%l;, | - C) al koxy and
(1- 4C) al kyiiromgprpr-2vb| Zdudewayint-dril(Irdifyemmpthoxypapdxt @wﬂm&w

and- S(O)p(r.gtm‘?iﬁ.rﬁg v, 1F buﬁ%l-ﬁ‘i}.@ﬂn{c{r& p-46i.al kyl, -C(OX -40) 81 kyi
benxyl, and aIkyI f nyl;” 15 pis |nde endently at each
occurrencéﬁ* 1151aﬂdmtlQﬂﬂ"Fnutahf@b=Hér orfspembered haterearyhringns heminbeferce i s provi ded
a conpq unsanﬁ;mdforrrula (I') or ([A) as herrinbefore defined, or a salt

t her eof erern: is selected fromisopropy), but-2-yl, cyclopentyl,

1, 1. |-triHETdiopnbgii@ed §- or 6.r@embntidd| hgtereap opg@*rlycquiuﬂstm ddfingds- 3-y| |
I-hydroxymqu_@éh ;hydroxybut-3-y|, retrahydrofunl, 20
tetrahydropyran¥ - met hoxyprop-2-yl, 2 -hydroxyprop- | -yl, 2 -neth
oxyprop- [R“spd R ngh&drfuug/hmz:izdlwl orﬁymdtdhxyklyﬂlmt -1-yl,

1-f 1 uor onmet hoxypro | uar onc -yl -1 is a b5-
Lo oot o e o 3 b B R Y b Yo 1S 205
posi timn Fna) Bihiicbedoreydeling] orta dalitichedf, whetgin:her cr oat ons i ndependent |y

sel ected fr,am0O, 25 and S; whi.ch ring is oatlonallys tituted on any
ni trogen R T aoHPY 2 OO AR o RREFSP OB B B et hyl ot hyl
or i sopr opydth@iyptep-22fd/ or on | or 2 available carbon atons by a nethyl,

et hyl or fluoro g I1ET-2 is a b- menbered heteroparyl ring,
cont ai ni ngAl-12s tsfwggﬁpwghmlﬂrmwﬂréhm#'m%mrv L seheein %I‘Sfrom 0. S

and N, Whi gpfiohdlp GubstinutedRn lehdbbi 6:ChiQb)cARvil\iahd A bEchA hRP:
15 HET-2 is selected from pyridyl, pyraziny], thiazolyl and thienyl, substituted by R? and

optionatly substinted by R';
R! is fluoro or chloro;
RYis —CONR'RY:
R* and R? together form an aretidiayl, pyrrolidiny! or morpholine ring.

20 In another aspect of the invention there is pravided a compound of formmla {I) or
{1A) as hercinbefore defined, or a sali thercof, wherein:
R' is selected from isopropy), 1,3 -diflucreprop-2-yl, but-2-vi, |-hydroxyprop-2-y1, 2-
hydroxybut-3-y!, 1-difluoromethoxyprop-2-yl, tetrahydrefuryl, 1-hvdroxybui-2-yl and 1-
medtoxyprop-2-yl;

25 HET-1 is selected from thiazolyl, pyrazolyl, thiadiazolyl and pyrazinyl, wherein R! is
optionzlly substituted with a methyl, isapropyl or cthyl group;
HET-2 is selected from pyridyl, pyrazinyl, thiazolyl and pyrimidiny], substinsted by R? and
optionally substituted by R
R' is flucro or chloro;

30 RYis-CONR'R%;
R* and R* together form an azetidinyl, pymolidiny! or morpholine ring.



30 atom by a substituent selected fro or Rt, and is optionally further
substituted on | or 2 avail able carbon atons by a substinent independently
selected fromR3; R2 is selected from-C(0)NR RS and - SO2NR Rs; WO 21
Hill 'l M71111 Pt "['!'t: U 21ML61tM 12171 -27- R3 is selected from net hyl
and hal o; W& mwrdmRBIt ogether with the nitrogen atomto BRTVERMHMHY, e
attached forma 4 to 7 nenbered saturated or partially unsaturated

het erocyclyl ring, optionally containing i or 2 further heteroatons (in
addition to the linking N aton) indepetttent|ly selected from0, N5 and S,
wherein a -C H,- group can optionally be replaced by a -C(Q - and wherein a
sul phur atomin the ring may optionally be oxidised to a S(O or
S(O - get up; or In qmothsraspees of ey bvension s proxidad 8 eemponnd pbfereda hech t hey are

attached fQ{yax ReBindorcRARA! &% Bk fitfebi GheRlurated or partially unsaturated
heterocycl%l_ ring, optionally containing 1 further nitrogen atom (in
L

addi ti on tR is brdediddrikanm igapiopit.onyopentidyr g3 -fiflyotropmpRevignsdpyl.dan optional Iy be

repl aced - a1 al 1811 S L. ' e is provided
a corrpoungp‘hg?Jc (%%th(@@ggﬁ?fkﬁ @@E%@{T‘Erl’%g?%?eﬁ efl g'é’,hﬁ%lf it salt

t her eof, whmhpdropyriiyl,ilshydeixgnitdeyl anbhmiethogpoay?-ylibut - 2-yI |

1,3-diflu op-2- | -hvd RLODr A Vi = hox 1 2V and
tetrahydr %@%fs;#@%\x%g?pl%iygﬁxg%@ ?‘oﬁ‘a’r“l“"ﬁ'g@ﬂ&?‘?’{ﬂﬁ‘ﬁ%’%ﬁ qur g}gg{%rlﬁrfber ed

hct er nar ylwheteimB' ia spiiemnby nibedowée withl e triethgl] jsopdofxil-c eihgl growpudsdior {amtaed 5- or

6- menber ed heterogh ﬂI ring as hereinbelure defined; It3is -CONRR3; R
and R3 t odBPRRFIOR %{ Y%azetidinyl, pyrrolidinyl or morpholino ring. 20 In

anot her as{EGt isaklettbe oM TNz, yidaziayQingon] andeetimitimgd, of forrmula (1)
or ([ as hereinbgfore defined, or a salt thereof, wherein: Rl is

sel ect ¥ rHRHady R SpH FF'F‘T"Sf-'Hfu q“ﬂ‘&’r%’b&@p- 2-yl, but-2-yl,

| - hydr axy QP bs chdorwnydr oxybut - 3-yl, 1-di | | uor omet hoxyprop-2-yl,
tetrahydrofuryl , 1;hydrxybut-2-yl and |- nreihoxyprop-2-yl; 25 HET-L is an
optional | yR§ MBR'ed 5- or 6-nmembered heteroaryl ring as hcreinbefore

R* and K* ogether furm #n azetidinyl or pyrrolidinyl ring.
In anoiher aspect of the invention there is provided a compound of formula (i) ar
15  {IA} as hereinbefore defined, or a salt thereof, whercin:
R' is selected from isopropyl, cyclopearyl, 1,3-difluoroprop-2-yl, but-2-y1, 1-
hydroxyprop-2-v], 2-hydroxybut-3-y!, |-difluoromethoxyprop-2-¥l, tetrahydrofuryl,
tetrahydropyranyl, 1-hydroxybut-2-yl and | -methoxyprop-2-yi;
HET-1 is selected from thiazolyl, pyrazelyl, thiadiazolyl, pyridyl, isoxazoly! and pymzinyl,
20 wherein R' is optionally substituted with a methyl, isopropy! or ethy] group andfor (on a
carben atom} by flucro;
HET-2 is sclected from pyridyl, pyrazinyl, pyridaziny), thiazolyl and pyrimidinyl,
substituted by R? and optionalty substituted by RY;
KR! is methyl, fluoro er chlory;
25 RYis-CONR'RY
R* and R® together form an azetidiny], 7-azabicyelo[2.2.] Jhept-7-y1, marpholino, ar
pyrrolidinyt ring,
In another aspect of the invention there is provided a compound of forrnuly {1) or
{lA) as hereinbefore defined, or 2 salt thereof, wherein;
30 R' is sclecied from isopropyl, cyelopentyl, 1,3-difluoroprop-2-vl, but-2-yl, 1-
hydroxyprop-2-yl, 2-hydroxybut-3-yl, 1 -difluoromethoxyprop-2-vl, tetrahydrofuryi,
tcumhydropyranyi, 1-hydroxybut-2-yl ead 1-methoxyprop-2-yl;



defined; HF17.2 is a substituted 5- or 6-nenbered heteroaryl ring as
herei nbefore defined;, R is --CONR R ; R and R together form an
axetidinyl. pyrrolidinyl or morpholino ring. 30 In another aspect of the
i nvention there is provided a conpound of forrmula (1) or (1A as here

i abefore dgfine or a salt thereof, wherein: "VO 21M 7MicHidlend?Gg C
[t2I M el UO§P7‘1"'%§'§"“R1 Is selected fromisopropyl, cyclopentyl,

1, 3-di fluoroprop-2-yl, but-2-yl. }- hydroxyprop-2-y|. 2- hydr oxybut - 3-ylI,

| - di f1 uor omet hoxyprep-2-yl, tctrahydro_f“tIE t ct rahydr opyranyl ,

lhydr oxybut 2-yl and 1- nethoxypnp 2-yl “1is an optionally substi t ut ed
5- or 6-nenbered heteruaryl ring as here inbefore 5 defined; HET-2 is a

bstitut 3 . f d Rr
SUDSt Lt e B RORSIRNhRLAR Wikl SR RTTShAIR QB dafined: R
anot her aswheotin 8} mnh@mwﬂyeﬂﬁumnﬂPMbmmwﬂslpﬂwvmﬁhucﬂwlmmanEMﬁ(mﬁafornula

(1) or 10 A h I.nbefore defined, or a salt thereof, wherein: Rt is
sel ected f%l}l‘gg‘zhbﬁ Cm' 1, 3-di fluoroprop-2-yl, 1- hydroxyprop- 2-yl and 1-

met hoxypr dpF'E—Eyi m]cHETﬁ&mlp&‘nﬂﬁl otz fpyodazinyl, mmwl gndpyrizaidinyl|l , t hi adi azol yl

and pyr opt.ion s.Substituted on carbon or nitrugcn
with a m%%t Wndapteﬂmliy T@"}'F‘E’%lﬁxl 's sel ected from pyridyl,

pyrazi nyl ,R’t:hmaﬂ&ﬂl, nhurahdcﬁllirbenyl substituted by R2 and opti onal | y
substi t ut eg; .by ﬁg is fluoro or chinm R2 ic -CON R4R-4; Rt and R3
t oget her f R & M rdinyl. pyrrolidinyl or norpholino ring. 20 In another

aspect of rh@d RAVQERECHAm ReiRtlifyIvE B¥didfhyBriggompound  of forrmla (1) or
(1 A) as herci nbcforc defined, or a salt tf);ereof wher ei n; i s selected

from i sopropyl Inanotherasprel 9f Bisireptiap therg)igpravided a cvmwéwéfewvlaﬁi}zr yl, 2-
10 (lA) as herzinbefore defined, or 2 salt thereof, wherein:

R' is selected from isopropyl, cyclopentyl, 1,3-difluoroprop-2-yl, but-2-y1, 1-
hvdroxyprop-2-yl, 2-hydroxybut-3-yl, |-difluoromethoxyprop-2-yl, tetrahydrofuryl,
tetrahydropymoyl, [-hydroxybut-2-yl and !-methoxyprop-2-yI;
IJET-1 ix selected from thiazolyl, pycazolyl, thiadiazetyl, pyridyl, isoxazolyl and pyracinyl,
15 whergin R is optionally substituted on a nitrogen atom with methy), difluoremethy),
isopropyl or ethyl andfor on a carbon atom by fluoro or meihyl; provided that when HET-1
is pyrazalyl, R is sclected from 1-methoxyprop-2-yl, isopropyl, and tetrahydrofuryl;
HET-2 is selected frtom pyridyl, pymziny), pyvridazinyl. thiazoly] and pyrimidinyl,
substituted by K* and oplionally substitued by R?;
20 R is methyl, fluoro or chloro;
R* is —CONR'R" or —SO:NR*R?, panticulardly ~-CONR*R?;
R* and R? wgether form an azetidinyl, 7-azabicyelof2.2.1 Thept-7-y1, morpholino, or
pymulidinyl ring. )
In another aspect, Aspect A, of the invention there is provided a compennd of
25  formula {8) or {L1A} as hercinbefore defined, or a salt thereof, wherein:
R is sclected from isopropyl, cyclopentyl, 1,3-diffuoroprop-2-yl, but-2-yl, 1-
hvdroxyprep-2-vl, 2-hydroxybul-3-v), 1-difluoromethoxyprop-2-yl, tetrabydrofisryl,
tetrzhydropyranyl, |-bydroxybut-2-v] and [-methoxyprop-2-yl,
HET-1 is selected from pyrazinyl {optionally substituted with methyl), pyrazolyl
30 ({optionally substituted on carbon by methyl), methylthiadiazolyl {particulariy 3-methy?-
1.2.4-thiadiazol-5-y1), thiazoly! (optionally substitured with methyD), pyridyl {optionally



hydr oxyhut - 3-yl, 1-difl uoronet hoxyprop-2-yl, tetrahydrofuryl,

1- hydroxybut-2-yl and i- nmethoxyprnp-2-yl; 25 I1ET-I is selected from

t hi azol yl, pyrazolyl, thiadiazolyl and pyzazinyl, wherein Rl is optionally
substituted with a methyl, isopropyl or ethyl group; HET-2 is selected from
pyridyl, pwoapmpietthi azolyl and pyrim dinyl. substit ut€dCBIeE g
optionally substituted by Rr; RL is fluoro or chloro; 30 Reis -CONRAR R
and RS together forman azctidinyl, pyrrolidinyl or norpholino ring. WO
10070 0071141 PCTI C6: IMmnM 2471 -29 1MW -anot her aspect of the invention
themis provided a conpound of formula (1) or (SA) as hereinbefore

defined, or it salt thereof, wherein: R is selected fromisopropyl,

cycl opent yhbsdmed byiffuprgd rastisgxazolyl; propigded thatpyhen HETRL i pysegalyb parpeujacdy

2- hydr oxyhyut - - di. t-oX = ydro furyl, 5
teuahydro%ﬁ?%%&%#d§§W§d%§§§@ﬁﬁﬁé?gf%ﬁ%ﬂ@@ﬁ%%hg§§gﬁg%?éiy[h HE?-1 is

sel ect ed fHEER ishelacted from ppydvhaytazinyl, pividaginglz Giagely! gl pydspidinilsoxazol yl  and
pyrazi nyl , | ,2 I.S: ' tituted with a nethyl, isopropyl

or ethyl 5?%ﬁgﬁgﬁﬁﬁgggfgﬁmgﬂhggr ghME onj by fluoro; HT-2 is selected from
pyri dyls, M risamethyli fuapyei dieeiny| , thi azoiyl and pyrinmidinyl, 10 substituted

by R2 and apti S Lt ed . ; i3 fluoro or chloru; Rl is -CON
RR, R4 e{ﬁdsﬁcswg%?e‘tﬂﬁe ﬁﬁgr' pﬁrﬁg‘g%‘ﬁg—icﬁ%lﬁbr pyrmidinyl ring. In

anot her asiaed Rbfoytithe fomymizetatin osmabityclg2. DA [heipe?-gl, mombolinxl cof formul a (i)
or 15 ([%'Hﬁf .gﬁr.ei nbcfare defined, or a salt thereof, wherein: R is

sel ected f i bP8&pyl, cyclopentyl, 1.3 -di fluoroprop-2-yl, hut2-yl. |-

hydr oxypr op- 2- ¥ anotre PasgEcR st H3ofthe invertlioh theyi9 pRot-IAEXY porhyngd ¥f .
t et r ahydr of ur 3{' t et rahydropyr anéllgc’f:l 1- hydr oxyFu_t -2-yl and
| - ot Bdxy JPaia(l ar-(1A)es herpinbefrs delipededy asab HeteRl X2BEFE pyrazol yi .

t hi adi azulp/l s stdiédivdm isbROpAZkivherdl 0, PUTRSA0PIOR-2-y1, but-2-y), 1-
hydroxyprop-2-yl, 2-hydroxybut-3-yl, 1-difluoromethoxyprop-2-vi, tetrahydrofuryl,
tetrahydropyranyl, |-hydroxybut-2-yl and 1-methoxyprop-2-yi:

HET-1 is selected trom pyruzinyl {optionally substituted with methyl}, pyrazalyl
15 (optionally suhstituted on carbon by methyl), methylthiadiazoly! (particularly 3-methyl-
1.2 4-thiadipzol-5-y1), thizzolyl {optionally substituted with methyl), pyridyl {optionally
substituted by flvoro) and isoxazotyl; provided that when HET-1 is pyrazolyl, panticutarly
R!is selected from |-tethoxyprop-2-y), isopropy), and tetrahydrofuryl;
HET-2 is selected from pyridyl and pyruzinyl, substituted by R? and optionally substituted
20 byR}
’’ js methy), Nuoro or chloro;
R? is -CONR*R® or —SO;NR*R?, particularly <CONR*R;
R* and R? wogether form an azetidinyl or pyrrolidinyl ring, paniculacly azetidinyl.
Particular compounds of Aspect B are those of formutac {IB), (LC) andfar (10).
25 In nnother aspect, Aspect C, of the invention there is provided a compound of
formula (IB), {IC) or (ID) as hercinbefore defined, or a sall thereof, wherein;
R' is selecied from isopropyl, !-hydroxyprop-2-yl, tetrahydrofury! and 1-methoxyprop-2-
¥l; (paticularty R' is selected from isopropyl, (28)-1-hydroxyprop-2-yl, tetrahydrofuryl
und (25)-1-methoxyprop-2-yl);
30 HET-! is methylpyrazinyl;
R* is ~-CONR'R?;
R* and R® together form an azetidiny! ring.



20 wherein R is opti onally substituted with a nmethyl, isopropyl or ethyl

group and/or (on a carbon atom by fluoro; HET-2 is selected from pyridyl,
pyruzrnyl, pyridazinyl, thiazolyl and pyritnidinyl, substituted by Rr and
optionally substituted by R3; R3 is nethyl, fluoro or chloro; 25 R2 is

- CONR{ R3; F,%}{angm L oget her form an anetidinyl. POTICHINGINTATL

7-azabi cye . spt-7-yl, murpholino, or pyrrolidiny] ring. In another
aspect of the invention there is provided a conmpound of forrmula (1) or

([A) as hertinbefore defined, or a saly,thereof, wherein: 30 R is selected
fromisopropyl, cyclopentyl, 1, 3- d|fluoroprop 2-yl, but-2-y|, I -

hydr oxypr op- 2-yl, 2-hydroxybut-3-yl, I-dlfluoronethoxypnp -yd,
t et rahydr of uryly, mmr E@P&id)i%%ir[ﬁwme iy cmmrmht,shv?mh céfound of
1- met hoxypr op- 2- 1400111111 - -1 i's selected from

t hi azol yl rnwﬂhﬂ\émhwnﬁc&mﬁwwrnwmf whnsmazou yl and pyraanyl ,
wherein Ryl S 4. trggﬁlﬂmﬁg thyI
group and/%rﬁfgg&a@%h%géyg Hr}%&'l{’)‘?al\?# B %ET 2 |srysig' ecte rongyrl dyl,
pyrazi nyl )'lﬁymldzizrﬂ}h& is SFthaifltlyImam}'lp@Eii-ﬂWme 2-51, turabydrefunéd by R2

and opth on {ysrﬂ ‘E@‘“ﬂ%@h‘?her R3 is methyl, fluoro or chloro; R is

'form art azetidi nyI or pyrrolidinyl ring. in
anot her aslplé‘f:tl inheitilpymaziudnt i on there is provided a conpound of fornula (1)
or 30 (I Qg glnbcfon defined, or a salt thereof, wherein: R is
sel ected f d?n'i”' pyl cycl opentyl, 1,3-difluoruprop-2-yl, but-2-yl, 1-
hydroxyprqp‘aﬁd}il’;ngEmhn/ﬁﬁﬁmymndnﬁylying 1-di f 1 uor onet hoxyprop 2-yl,

tctrahydrofuryl, tetrah dro | - hydr oxybut - 2:
| - met hoxypr op- 3% 1etney gﬂé@%t@ea‘w UShteRT Y 2e d‘ﬁWB‘WWPf

t hi adi e ol ity pb,dvd).or (lmmlﬁﬂcﬁﬁhﬂdcfﬁﬁﬂ @k e 83l theredfDwhbIEREI N R i's
optionall y e J%ts)igﬁtcl:tt Ergrg ls%r[;m%ylntlcgrgh% f altn?m |m41gtﬁ]ﬂlq1?}0h%| -yl (;gnlrt];clu arly EE%E hyl,

I-methoxyprop-2-yl),;
HET-}! is pyrazolyl,
R?is -CONR*R;

15 R*and R® together form an azetidinyl ring,

In another aspect, Aspect F, of the invention there is provided a compound of

formula (1B} as hercinbefore defined. or a sah thereef, wherein:
R' is selected from isopropyl, etrehydrofury! aod -methoxyprop-2-y1 {panicularly (25)-
1-methoxyprop-2-vi);

20 HET-1 is pyrazolyl;
R? is -CONR'R’;
K¢ and R® 1ogether form an azetidinyi ring.

In ancther aspect of the invention thete is provided a compound of formula (1) {or

LA} as hercinbefore defined, or & salt thereof, wherein:

25 R!isselecied from isapropyl, but-2-yl, |,3-difluoroprop-2-y1, |-hydroxyprop-2-y! and 1-
methaxyprop-2-yl and tewrahydrofuryl;
HET-1 is an optionally substituted 5- or 5-membered heteroaryl ring as herzinbefore
defined;
HET-2 is an opiionally substituted 5- or §-membered heteroaryl ring as hereinbefore

30 defined;
R? is -SOLNR'RY;
R* and R 1ogether form an azetidinyl, pyrrolidiny] or morpholina ring.



i sopropyl or ethyl and/or on a carbon atom by fluoro or nethyl; pro vided
that when HET-I is pyrazolyl. R is selected from 1-nethoxyprop-2-yl.

i sopropyl, and tetrahydrofuryl; [I1IET-2 is selected from pyridyl,

pyt azi nyl, pyridazinyl, thiazolyl and pyrimdinyl, substituted by R and
optional | weukstiwiwt ed by R3: 20 R is methyl, fiuoro HCIEREHPRI
is-CONR' R or-S2NR Rs, particularly-CONR RS; R and Rs together form an
azetidinyl, 7-azabicyclo[2.2,1]hcpt-7-yl, norpholino, or pyrrulidinyl
ring. In another aspect, Aspect A, of-Ihe invention there is provided a
conmpound of 25 formula (E) of (I A) as hercinbefore defined, or a salt
thereof, wherein: R is selected fromisopnpyl, cyclopentyl,

1, 3-di f | uor oprlopa@hsarlaspeoudf i ipventidn thiry dy prssigadoycomppiind of frgrgiadXybut - 3- yI |
1-difluor t hoxyprop-2-yl . tetr droofisryvl, icuahydropyranyl,

| - hydr oxygﬁf%ﬁ\{&gﬁ% %éﬁ% utrﬁ )Ely %1’6"6?‘%‘5‘3‘1[19;(' [iET-1 is selected from
pyrazi nyl R{ optlectantbd ysopmpgl 1,8uffedroprdpiz-yiet-hydmxyppo 2gloind1- 30 (optional |y
substituted,on car?o by nethyl), nethylthiadiazolyl (particularly

3- net hyl - PF9R PR ‘ﬁgi azol -5-y1), thiawyl (optionally substi toted with
met hyl ¥, pyati Oy beléotdalt frcom efid sl v, Wira 2ot A 1O Aol 4id PYrizibyiP2hddip RUB2J7) - 31

substituted, by, fl yaro), and j saxazol yl;. provided that when HET-1 is

pyr azol yl ?‘“ﬁ’&g% ’t’:‘g’ftﬁ‘t“%@/““ ﬁ'é"i“s“r?’é‘i"ﬁ%\"&‘ ??’B‘hﬁl"-" ﬁm{%rop- 2-y1l, isopropyl,
and t et r almedtof wddied e pyridys pyRkAST Sthzd 1y MEnye EhbstiRyddasti Rivhd

pyridazinyl, thiaaolyl and,pyrirnidinyl, substituted by R and optionally
subst i t ut 8pFlsybsusitedby R npt hyl , fluoro or chloro; R is -CONR RS or

- S2NRARS3 g Ralbhodtlefiblyy - CONR{RS; R4 and R3 together form an aaetidinyl.
7-azzbi cyclo[2.2. 1] hept-7-y1l, norpholino, or pyrrulidinyl ring. In another
aspectll AFpBSONRF: the invention there is provided a conpound of 10

formula (%r l?fﬂxtg?ﬁchrﬁa Dy Rollfiv PeHom@dlind ra@h thereof, wherein: R
is selected tromTsopropyl, cyc o%ent yl,” 1, 3281 f Uor opr op-2-yl, but-2yl, | -
hydnxypr op- 2- yin,an@hénadpeskgfizhe inSenpion thereds priovideomenmtpouyheidpradayfi) (or
tetrahydr ?‘L}J a.-yllxc\'cinhcfarc defined, or a sak thepeof, wherein:

R' is selected from isopropyt, 1,3-diflucraprop-2-vl, but-2-y!, 1-hydroxyprop-2-vl, 2-

15 hydroxybut-3-yl, ] -difluoromethoxyprop-2-yl, tetmhydrofuryl, |-hydroxybut-2-yl and 1-
methoxyprop-2-vl;

HET-1 is un optionally substituted 5- or 6-membered heteroaryi ring as hereinbefore
defined,
HET-2 is an opticnalty substituted 5- or §-membered heteroaryl ring as hereinbefore
20  defined;
R’ is ~SO;NR*RY;
R* and R together form an azetidinyl, pyrrolidiny or morpholine ring.
In another aspect of the invention there is provided a compound of formula (T) (or
{A) a5 hereinbefore defined, or & salt thereof, wherein:

25 R isselected from isoprapyl, 1,3-difluoroprop-2-yl. but-2-v), 1-hydroxyprop-2-y1, 2-
hydraxybut-3-yl, 1-difluoromethaxyprop-2-yl, teewhydrofuryl, -hydroxybut-2-yl and 1-
tmethoxyprop-2-yl;

HET-| is selecied from thiazoly!, pyrazolyl, thiadiazolyl 2nd pyrazinyl, wherein R’ is
optionzlly substituted with a methyl, isopropyl or ethyl group,

30 HET-2 iy selected from pyridy), pyrazinyl, thiazolyl and pyritmidinyl, substituted by R? and
optionally substituted by R,

R} is tluoro or chlomo;



t etrahydropyranyl, |-hydroxybut-2-yl and 1-nethoxyprop-2-yi; |I{Ef-I is

sel ected from pyrazinyl (optionally substituted with nethyl), pyrazalyl 15
(optionally suh,tituted an carbon by nethyl), methyhhiadi azol yl
(particularly 3-nethyl- 1.2,4-thiadiazol-3-yl), thiazolyl (optionally

substi t ut eq‘ yv#}m ” hyI ), pyridyl (optionally substitutyeq,dyindmmiesr) and
| soxazol yl ; ovi'ded that when HET-1 is pyrazolyl, particularly R 1is

sel ected from I rret hoxyprop-2-yl, isopropyl. and tetrahydrofuryl; HET-2 is
sel ected frompyridyl and pyrrzinyl, sufstituted by R2 and optionally
substituted 20 by R3; R is nethyl, fluoro or chloro; R is CONR RS
or-S2NR R3, particularly -CONR R3; R and RS together forman azeti dinyl

or pyrroligt ﬁy};()mmi particularly azetidinyi. Particular conpounds of
Aspect B arg thqse of fornulae (I1B), (1C and/or (ID). 25 In another
aspect, AsPewnd RS wasthet toamiap pesiigingh pymidiny] er marehplisie b corrpound of fornula

(1), (1Q or (Ih%mﬁﬁf@rmﬁ\g&ﬁnfﬂ@mnﬁﬂmgﬂa nder?§ury wherein; R

is selned fromisopropy r oxyprop-2-y and
1met hoxypr b’pi‘-nzh*:fyllnhcf@lpdpﬁﬂedmfa!rsw tereof, svhemfrect ed f rom i sopropyl,

2S) -1 - hyd l. h 2-yl); 30
HEr 1 8 D B RIs0 S soplob, TR Bt RIS ) paRIGRAR 25 T YD
azeti di nyl hrdmgbm&a'ml-mlﬁhrlumcmwrﬂa vl, mﬁMﬁh@MldﬁMxybﬁﬂ Handhot her

aspect, ASRE It he invention that is provided a conmpound of fornula
(I R as hcre| (rﬁp" defined, or a salt thereof, wherein: R is selected

from i soprtpytl,is iuldfmdrfmmthmmdyIZpWiﬂl}Inhtudmhyﬂmd pN‘ry:atm;.andhclemnf BoXypr up- 2-
e R T A=Y
Rl is {@ONRERS is Rlecaxidron pyridgE pirasinIphiR:619l sad pirdidiiygl, sibsGted by R’ and
nptionally substituted by R*:
R’ is ftuero or chlar;
R?is —CONR'R! or —SO,NRRY;
R and R? together form an azetidinyl. pymolidiny] or morpholine ring.
15 In one aspect of the invention there is provided a compeund of formula (3) (or 1A)
as hereinbefore defined, or a sall thereof, wherein:
R! is selected from 1-fluoromethoxyprop-2-yl and 1, I-difluuromethaxyprop-2-v1;
HET-1 is an optionally substituted 5- or 6-membered heteroary| ring as hereinbefore
defined;
20 HIET-2 is an optionally substituted 5- or 6-membered herervaryl ring as hereinbefore
defined;
R’ is ~CONR'RY,
®* and R* together form an azetidiny!, pyrrolidinyl or morpholine ring.
in another aspect af the invention there is provided a compound of fermula (1) (or
25 1A) as hereinbefore defined, or a salt thereof, wherein:
R' is selected from ]-fluoromethoxyprop-2-yl and {,1-difluaremethoxyprop-2-y1;
HET-1 is selected from thiazolyl, pyrazolyl, thiadiazotyl and pyrazinyl, wherein R is
optionally substituted on carban or nitrogen with a methyl or ethyl group;
HET-2 is selected from pyridyl, pyrazinyl, thizzelyl and thicnyl, substituted by R? and
30 optionally substinated by R>:
R’ is fluoro or chlore;
R is —-CONR'RY;



I n anot her aspect, Aspect E" of the invention there is provided a cam pound
of 10 formula (113), (IC or (ID) as hereinbefore defined, or a salt
thereof, wherein Itl is selected fromisopropyl, tetrahydrofiryl and

| - met haxr prop-2-yl (particularly (2S)- | -nmethox yp rnp-2-y 1); IIFT-1 is
pyrazol yl ;woRsienn@ONR Rs; 15 R and R together form ahCTazRENINRAN ring. |
n anot her aspect, Aspect F, of the invention then is provided a conpound of
formula (1B) as htrvinbeforc defined, or a salt thereof, wherein: Rl is

sel ected fromisopropyl, tctrahydrofungl and |I nethoxyprop -yl
(particularly (2S)- 1-methoxyprop-22-y1) 201 | ET- | is pyrazoly 1; Rr
is -CONR+tR ; R and R5 together forman azetidinyl ring. In another aspect
of the i nRbuidiRinogeder fran pectidingle pyrec) dimyperumepladint éngul a (1) (or 1A as

hertinbefore defined, of.a.salt thereof, .wherein: 25 Rl i.s I ed from
sopr oyl - butlhseg e Shugin P TS Dot Spmbbunt 30 Bro o5 (1AL G

met hoxy pr ahefeighefadfined| aby ehilf thdrydf; whiiidind is an optionally substituted 5-
or 6-menbered hcteparyl ring as herei nbefore defined, HET-2 is an

optional | § ¥gHessd ﬂ"?‘%é‘@PW%E%%g'ﬁgﬁdHek@ﬂﬁ%fPWmﬂW&m’ sYher ei nbefore 30
def teg; RETLSIs abEHNnRARubstitite @0 Gr Bondnterl ABErobQY Ah @i HR7Rbe i1y |

pyrrolidinyl or norpholino ring. WO :IM7l0Q 711. 11 PCli C 621M &t ML2471
-33- in atkfimdr aspect of the invention there is provided a compound of

‘I;OV mul & (HET(08 an bfNondiPy RSIRIAPE P b difcled Hitkerolfy] ﬁn[f@s' Herdidb@forOf . Wher ei n:
Is selected fromisdpropyl, 1,3-difiucroprop-2-yl. 1-hydroxyprop-2-yl
and 1- nmetHordprop- 2-yl,
R’ is -SO;NR'R;
10 Rand R} logether form an azetidinyl, pyrrolidiny] or morpholino ring.
In another aspect of the inventicn there is provided n compound of formutia (1) (or
[A) a5 hereinbefore defined, or a salt thereof, wherein:
R is selected from 1-fluoromethoxyprop-2-yl and 1,1-difluoromethoxyprop-2-yl;
HET-1 is selected from thiazelyl, pyrazolyl, thiadiazalyl and pyrezinyl, wherein R' is
15  optionally substituted on carbon or niwrogen with a methyl or ethy] group;
HET-2 is selected from pyridyl, pyrazinyl, thiazoly! and thicnyl, substituted by R and
optionally substituted by R;
R is fluoro or chloro;
R? is ~SO:NR'R;
20 R*and R® together form an azetidinyl, pyrralidiny] or morpholino ring.

Further prefermed compounds of the invention arc each of the Examples (and salts
thereaf{), each of which provides s funher indepemdent aspect of the invention, In funther
aspecis, the present invention also comprises any two ar more compounds of the Exzmples

25 {(and salis thereof}.

Particular compounds of the invention include any one or mare of:
3-{[3-(azetidin- 1 -ylearbonyl)pyridin-2-y)Joxy}-5-{ [{15)-2-hydroxy- | -methylcthyljoxy}-
N-1,3-thiazol-2-yibenzamide,
3-{{5-(azetidin- | -ylcarbonyl}-3-chloropyridin-2-yljoxy}-5-{ [(18)-2-hydroxy-1 -

30 methylethylloxy}-N-1,3-thiazol-2-ylbenzamide;
3-{[6~{azenidin- ] -ylcarbenyl)pyridin-3-yijoxy}-5-] [{18)-2-hydroxy- l-methylethyl]oxy}-
N-1,3-thiazol-2-yibenzumide,



5 11KET-1 is selected fromthiazolyl, pyruzolyl, thiadiaxolyl

pyruzinyl, where in R is optionally substituted on carbon or

with a methyl or ethyl group; HET-2 is selected from pyridyl,

and

ni

trogen

pyrazi nyl ,

thiazolyl and thienyl, substituted by RZ and optionally substituted by R3;
R3 is fl UOT0n Oy nﬁw‘ pro: 10 R2 is-SOLNNRARS; R4 and RS t@getd@bendiesm an
azetidi nyl, yrrolldlnyl or norpholino ring. In another aspect of the

i nvention there is provi ded a conmpound of formula (1) (or

| A) as

herei nbefore defined, or a salt thereqgfz;_wherein: R is selected from
| sopropyl, 1,3-difluoroprop-2-yl, but-2-yl, 1-hydroxyprop-2-yl,
hydr oxybut - 3-yl, 1-di fuarornet hoxyprop-2-yl, tetrahydrufuryl,

1- hydr oxybg t{%sz(ayéudﬁnﬂyﬂww@m%y%%a% - L(fﬁ li':«dfo%vﬁﬂmaﬂiﬂiblﬂmdﬂd

het eruaryi ring as hefeinbc fore

substi t ut ed

2 15

defined; 11

ET-2 i s anNdpmedivkl Hypysapobd rdbameamide, or 6- nenbered heteroaryl ring as

her ei nbef oy ?lg'{r uﬁ‘?lfi Rfégfbg& ﬁd,ﬁg'ﬁﬁhlgﬂ %[é%mﬁfﬂé@&g@ g(;

azctidinyl, 1'di I'n~“ano
i nvention Nl{damsth)'é-lldrmvazdbﬁl-yﬁbmwpdund of formula (I ) (or

1A) as

m an
t he

hcrvi nbef og ?ljg@%:ﬁ? ?’ﬁﬂﬂlﬂﬂ@%gﬁdtk Iaﬁr]]gg‘;} 5 M{i_‘}ql_ is sel E(Z:E ed from

I sopropyl,

yprop 2-yl,

hydr oxybut Erﬂﬂi;;.ilnxvjﬂmljfokmbhdrkmddwk-yﬁmmﬂ yyljbdlmmﬁgzdr of uryl,

- hyd but - ' lected f
t hi )altzgr;?/, y;w"r' (ax%’ld P”ﬂéﬁﬁb‘g‘g?ﬁg%‘?@f"?o (hu'%';”’]r]%z" rlt’yi[d%éﬁelﬁ %1 i gomopt i onal |y
substi t ut eﬂnﬂt\h}ﬁthcya.lhlj&}uhy] -N-{ aminO il pyerzolel- piBengimdigy; 30 1IE' T-2 is sel ected

opt 1 onal |y 48R B B k2 oty BT et BRI S

VCl ' | Gtigl MiberzMaRlej | - 34-

3-{[5-(azetidin- 1 -yicarbonyl} 3-chleropyridin-2-ytoxy}-5-[{1-methylethylJoxy]-N-1,3-

thiazol-2-yIhenzamide;

y R and
ML7R41

3-{[5-(azetidin- 1-ylcarbonyl)pyridin-2-vl]oxy }-5-[( 1-methylethylJoxy]-N-(1-methyl- 1 H-

pyrazol-3-ylbenzamide;

15 3-{[5-(azerdin-1-ylcarbonyl)-3-chloropyridin-2-¥l]oxy }-5-[(1-methylethylJoxy]- N+ 1 -

methyl-1 H-pyrazol-3-ybenzzmide;
}-{|5-(azetidin-1-ylcarbonyl)pyridin-2-ylioxy }-5-{[{1 5}-1-methyl-2-
(methyloxydethylloxy}-N-(3-methyl-1,2 4-thindiazol-5-ylbenzamide;

3-{{5-(uszetidin-1-ylcarbonyl)-3-chloropyridin-2-yl]oxy }-5-{[(15)- ] -methy)-2-

20 {methyloxy)ethyl]oxy}-W-{3-methyl-1.2 4-thiadiazol-5-yl)benramide;
3-{{6<{azetidin- 1 -ylcarbonyl)pyridin-3-ylfoxy }-5-{[{1 5} 1-mcthyl-2-
{mcthyloxy)ethylJoxy}-N-(1-methyl-1H-pymzel-3-y| Ybenzamide;
3-{(5-(uzetidin- | -ylcarbonyl)pyridin-3-yllox y}-5-{[{1 5} 1-methyl-2-
{methylexyethyl]oxy}-N-{| -mcthyl- 1H-pyrazoel-3-y Jbenzamide;

25 3-{[5-(azctidin-1-ylcarbonyl)pyridin-3-ylloxy ) -5-[( | -methylethyloxy]-N-{1-mesthyl- 1 H-

pyrazol-3-yl}benzamide;

3-{[6-{nzetidin- | -ylcarbonyl)pyridin-3-ylloxy}-5-[{ | -methylethyi}oxy]-N-1,3-thiazol-2-

vlbenzamide;

3-{[6-{azetidin- i -ylcarbonyl)pyridin-3-ylJoxy }-5-{{1-methylcthyloxy]-N-{1-methyl- 1 H-

30 pymzol-3-yl)benzamide;
3-{[§-{azetidin- 1. ylcarbonyl)pyridin-2-yljoxy }-5-{ [{15)- | -methyl-2-
(methyloxylethyljoxy}-N-1,3-thiszol-2-ylberizamide;



R 1s-SOINR+R ; R4 and R3 together forman azctidinyl, pyrrolidinyl or
nor pholino ring. in another aspect of the inventi on there is provided a
conmpound of forrmula (1) (or [A) as here inbefore defined, or a salt

t hereof, wherein: 5 Rl is selected fromisopropyl. 1,3-difluoroprop-2y),
but - 2-yl, dehwdmexypr op- 2-yl, 2- hydroxybut-3-yl. PCTIGBGGMN T

1-di fl uoronet hoxyprop-2-yl, tetnmhydrofuryl, |-hydroxybut-2-yl and |-

rnct hoxyprop-2-yl1; II1ET-1 is selected fromthiazolyl, pyrazolyl,

t hi udi azotyl and pyrazinyi, wherein R37-s optionally substituted with a
met hyl, isopropyl or ethyl group; 10 H FET-2 is selected from pyridyl,
pyrazinyl, thiazolyl and pyrimdinyl. substituted by R and nptionally
substi t ut éd[mgazﬂiﬁ;n-RylchJshoﬁgt]myndmﬂ vvhplyd-{ RS lsmetiyNIR° R3 or  SO2NR4R5; R

and Rs toget ti I roI| | norpholino rin 151 n
one aspec?mB‘F:" ’H‘é‘% }[%Z(ﬁ T@ﬁ%‘*‘%’ (fgﬂfb‘é cgltr‘r%(jung of forrrulg (1) (or
| A) as harigs-(ebeidin- B-y!il:&lf’obﬁ‘gdﬁxynﬂih -Saylpay }-5{( eneipfcthylay PNH3-riethyl3,25%e| ect ed

from 1-1uaqro C rop-. and 1.1-difluoronethaxyprop-2-yl: Hi I'-1 is
an option T‘Efi‘ﬁgg l%“b*ﬁ%‘ - or 6-nmenbered heteroaryl ring as hereinbefore
defined; 2304 dazdtiotn- 1@15am1ngyﬁm@bl}y]ogqb5{[(muadmﬁyl 2ar 6-nenbered heteroaryl

ring as herejn be R{ and RS together form an

azcti di nyll m"‘BXJF’FFdT‘{‘Q{W} Ndfr] 'ﬁﬁ’i‘)dh‘(ﬂ PFW}%WQ fiot her aspect afthe
i nventi on 3t f1elBetidin- my&u.lbd@ﬂm:ﬁmamw s Vg]g}trrﬁicaw(-h) (or 25 1A) as

hcr ei nbefore defi ned sal t is selected from

1-f hr or ol rﬁ@ﬁhﬂﬂyﬁﬁbﬂl"yirl"@riﬂcﬂiﬂilfbﬂmw'@mwop 2-yl: HET-I is
sel ected fy fqami&z? v.:!mogm@é%m |-2tﬂh§ﬂ' %f(?'nﬁthﬂé?ﬁhﬁ!ﬁ#ﬁl{ DNemypherein R

is optiona substPtuted on"carbon or ogen "w t'h” a” nethyl or ethyl
gr oup; 1“HE'I'”2P)’F¥;-055%F'élmneﬂmﬂhom pyridyl. pyrazinyl, thiazolyl and thienyl,

substi t ut ady by, Ban N cadBn ARRHER.d¥ox$ HBSHch é}‘-‘iﬁﬂh!%- Fethylethvlloxy}-

N-( 1-methyl-1H-pyrazol-3-y])benzamide;
3-{[3-chlaro-5-(morpholin-4-ylcarbonyl)pyridin-2-yljoxy} -5+ {{{15}-2-hydroxy-1-
methylethylloxy}-N-( 1-methyl-1H-pyrazel-3-y1)beneamide; and

15 3-{[5<azetidin-1-ylcarbonyl)-3-chioropyridin-2-yljoxy} -5-{[2-flucro-1 -
{Huoromethyl)ethyl)oxy}-N-{1-methyl-| H-pyrazol.3-yl)benzamide; and/or
3-{[5-{azetidin- ] -ylcarbonyi}-1,3-thiazol-2-yljexy}-5-{ [( L §}- | -methyl-2-
{methyloxy)ethylioxy }-N-{1-methy)- 1H-pyrazol-3-yl)benzamide;
3-{[5-(azetidin-] -ylcarbonyl}-3-chioropyridin-2-yllexy }-5-{[{15) | -methylpropyl joxy }-N-

20 (l-methyl-1H-pyrazol-3-yl)benzamide,
3-{[5-(azeudin-1-ylcarbonylypyrazin-2-ylJoxy}-5-{[(15)}- 1-methylpropyl]uxy }-N-{1 -
methyl-1H-pyrazol-3-ylibenzamide;
3-{[6-(acetidin-1-ylcarbonypyridin-3-ylJoxy}-5-{[(! §}- |-methylpropyljoxy)}-N-{1-
methyl- 1 H-pyrazol-3-yDbenzamide;

25 3-{[2<{azetidin- -ylcarbonyl}pyrimidin-5-yljoxy ) -5-[(1-methylethylJox y}-N+ | -rethyl-
1H-pyrezol-3-yl)benzarnide;
3-{[2-(azetidin- ] -ylearbonylpyrimidin-S-yljoxy}-5-{[(1 §)-1 -methyl-2-
{methyloxyiethyljoxy }-N-{1-methyl- | H-pyrazol-3-yl)benzamide;
3-{{6-{nzeridin- | -ylcarbonyl)pyridin-3-ytloxy}-5-{[2- fluoro-1-{fluoremethyl)ethyljoxy} -

30 N-(l-methyl-1H-pyrazol-3.y)benzamide;
3-{[5-(azetidin-1-ylcarbonyl)pyrazin-2-ylloxy}-5-{[ 2-flucro-1-{flueromethy ethytJoxy } -
N-(1-methyl-t H-pyrazol-3-yl)benzamide;
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R2H 6PML2471 -35 R4 and R together forman azetidinyl, pyrrolidinyl or
nmor pholino ring. In one aspect of the invention there is provided a
conpound of forrmula (I) (or [A) as hereinbefore defined, or a salt
thereof, wherein. R is selected from 1-11uorvmethoxypr Q- é:pk ¢l
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pyrrolidinyl or norpholino ring. In another aspect of the invention there
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substi t ut e3df[§é@é@é%ﬂ%ﬁ@???oﬁﬁﬁw{iﬁ %ﬁﬁ&ﬂ%‘ﬂgrﬂ-gt hyl group; HET-2 is
sel ect ed flfdoimopymethixlloxylol-methiy legy) ot -2 bimgthy B hid-pirkicd riydhbepzspddd: t ut ed by R

d i Ly, t . B3 ' hj i s-S2NR R :
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10 methylethyl}oxy)-N-{1-methyl- 1H-pymzol-3-yl)benramide;
3-{[54azetidin-1-ylcarbony[}-3-chlornpyridin-2-yl]oxy}-5-{[{ IR, ZR}-2-hydroxy-}-
methylpropylloxy }-N-(1-methyl- | H-pyrazol-3.-ylibenzamide;
3-{[5~{azetidin- | -ylearhonyl}-3-chloropyridin-2-ylJoxy}-5- {{(18.258)-2-hydroxy-1-
methylpropyl]oxy}-N-{1-methyl-1H- pymzol-3-yI)benzamide;

15 3-{{5-{acetidin-1-yicarbonyl)-3-chlaropyridin-2-yl)oxy }-N+{ 1 -ethyl- 1} -pyrazol-3-yl)-5-
{({1S8)-1-methyl-2-(methyloxy)ethylloxy} benzamide;
3-{{6-{azetidin-|-ylcarbonyl)pyridin-3-ylJoxy}-N-{ | -cthy}- 1 H-pyrazol-3-y1)-5- {[{18)-1-
methyl-2-{methyloxylethylloxy } benzamide:
3-{[5{azetidin-1-ylearbonypyrazin-2-ylloxy}-N+{ | -ethyl-1 H-pyrezol- 3-y}-5- { [{18)-1-

20 methyl-2-{methyloxy)cthyl]oxy }benzamide;
3-{[5-(azetidin- 1 -ylearbony!)-3-chloropyridin-2-y1]axy}-5- {[(18)-2-hydroxy- 1 -
methylethyljoxy}-N-[1-{1-methylethyl)- | H-pyrazol-3-y] | benzamide;
3-{[5-(azeridin-] -ylcarbonyl)pynidin-2-yl]oxy }-5-{[{ 1 8)- | -methyl-2-
{methyloxyethylJoxy }-N- | FE-pyrazol-3-ylbeneamide;

25 3-{[5-(azetidin-1-ylcarbonyl)-3-chloropyridin-2-ylJoxy} -N-{ |-methyl-111-pyrazol-3.-yl)-5-
[(3S)-tetrabydrofuran-3-yloxy|benzamide:
3-{[6-{azetidin-1-ylcarbonypyridin-3-yl)oxy}-N-{t-methyl-1H-pyTazol-3-y1}-5-[(38)-
tetrahydrofuran-3-yloxy)benzamide;
3-{[5-(azetidin- 1 -ylcarbonyl)pyrazin-2-ylloxy }-N-(1-methyl- 1 H-pyrazol-3-y1)-5-[(35)-

30 etuhydrofuran-3-yioxy]benzamide;
3-{{4-(azetidin-1-ylcarbonyl}-1,3-lhiazol-2-y1lJoxy) -5- {[(18)-1-methyl-2-
{methyloxy)ethylJoxy}-N-{1-methyi-1 H-pyrazol-3-y|)benzamide;
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|, 3-thiazol -2-yl betizam de; 3-((S-(azetidin-|I
yl carbonyl ) -3-chl aropyridi n-2-yl1l]Joxy)-5-j [(l S)-2-hydroxy- | - 30 neth
| et hyl ] oxy}-N-i, 3-thiaxol -2-yl benzam de; 3{(&{azetidin- | -ylcarbonyl)pyri
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-2-y i bstmwtiwcdd; WO @ I ML711IM 71111 PCl' i CN2r MM n\WPZETAG BN
-{(5-(azetid n- | -ylcarbonyl}pytidin-3-yl]oxy}-5- (((1 S)-2-hydroxy- |
met hyl et hyl Joxy}- N-{ | -nmethyl-1 }i-pyrazol-3-yl)bcnzan de;
-{[6-(azetidin-i -ylcarhonyl)pyridin-3vyl] oxy}-5- {[(1 S)-2-hydroxy-I
met hyl et hyl ] oxy}- y-(I -nmethyl-1 }i- yrazol yI )bcnzam' de; 5
-((5-(azetidin-1-ylcarbonyt)pyridin-2-yl 9ills) | -i net hyl -
met hy| ox 3y e figaetidiny -3l cadbanyl)- tdethiagel-2t vl Jaxpy 51{ zfaﬂh!ﬂ yIMEHzfémyl- ([
- (azai dllq{ uyb@@rb?&gﬁl : 3- chlorOpyrldl n-2-yl]loxy}-5-{((I S)- I
nct hyl - yl]oxy} - -methyl - | Hpyracol - 3-yl)benzani de;
3( [5- (azelt{G1(#—cudlm=lyj'lgabmHm2{ny-ﬁ'How}2- {11150 y(hy exyimcthydipropydarsnd ) oxy] - N-

|, 3-thiazp Jazetidin- | -yl carbonyl)-

3- chI or opyr| d| - % y#]p%%@]ﬁ%@qchhﬁ?et hyl ) oxy] - N—ly3- a

t hi azol$ 2- y{[Bq;m:adlmdcylca’ibc(n}-[}ﬁyr(mdm{ﬁ-yj]my} -5- {[[15} l-methyl-2-

| -yl carbo ridin: net hyl et hyi ) ox N-(1-nmethyl -1 H -
yyrazol n(é‘ ﬁ@r 3’)881!'(98’#.%[’1 géy[}“f@lg i*g"ﬁ’ gcét [ dlyn2 I Y

|- y1 car bory(@eutinciapiyabtiy o Rasii-B o udy) S clopmatyboy PR ey (1 -

met hyl - %aﬁol 3-yl)benzam de:

3- (15- (azdﬂfﬂﬁ% 2By | ) pyri di n-2-yl Joxy) -5-{ [(1S)-1-methyl -

t hyl ; 3 oy -
(5 rer0h] “@“?“%%‘?%ﬁﬁg“ﬁ%“%‘*’%%rﬁﬁé"p%’fﬁ Sistsplomimy B s

1 mAwl wl w—Q_\< 1

S)-1 hy{H-pymepiGnd et hyl ) oxy}- N-(3-nethyl -1. 2, 4-t hi adi a

ol - 5-yI) bef. {{%%ﬂﬁdm-ﬁyl{:&ﬁnr@ﬁﬁﬁdlﬂl )f,lr]bry)f 5%%1&&9»&&9}4&@1@@ Yh}axy) -5- {
[(19)- 1 - hy | oxy) et hyl ] oxy} - H pyrazol - 3-yl
) bcnzani deP}“ZBL' 'Q’Bb'(WBldFdl n- | -y'lcarbony I)pyr| d| n- 3 yl] oxy) -5-{((1 9)-

| -ncthyl 32{[5—(ucudm- 1-ylcarbenyl)pymzin-2-y1ljexy}-5-{[(1R,2R)}-2-hydroxy- | -
methylprepyl]oxy }-N-{1-methyl- 1 F[-pyrazol-3-y1)benzamide;

15 3-{[5-(azetidin-1-ylcarbonyl)pyrazin-2-yl]oxy}-5-{[(15.28)-2-hydroxy-1-
methylpropyljoxy } -N-{1-methyl- i1 H-pyrazel-3-y | )benzamide;
3-{[5~(azetidin-1-ylcarbonyl}-1,3 thiuzol-2-ylJoxy} -5-{[{18)-1-methyl-2-
{(methyloxy)ethylJoxy }-N-{5-methylpyrazin-2-y)benzamide;
3-{[5(nzetidin-1-ylcarbonyl)-3chloropyridin-2-yl]oxy}-5-{ [( L S)}1-methy!-2-

20 (methyloxy)ethyl]oxy}-N-{5-methylpyrazin-2-yl)benzzamide;
3-[[5-(rzetidin- ! -ylcarhonyl)pyrazin-2-yljoxy}-5-{[{ 1 5)- 1 -methyl-2-
(methyloxy)ethy!Joxy}-N-{5-methylpyrazin-2-yl)benzamide;
3-{[5-{azetidin-1-ylecarbonyl)pyridin-2-yl)oxy }-5-{[( } S)-1 -methyl-2-
{methylexyXthyl]oxy ) -N-(5-methylpyrazin-2-yl)benzamide;

25 3-{[4~{azetidin-1-ylcarbenyl)-1,3-thiazol-2-yljoxy}-5-{ [(1S)- 1 -methyl-2-
{methylnxy)ethyl]oxy }-N-{3-methylpyrazin-2-yl)benzamide;
3-{[5-(azetidin- 1-ylcarbenyl)-4-methyl- 13- thiazol-2-ylJoxy}-5-{ [(1S}-| -methyl-2-
(methyloxy)ethyl]oxy}-N-(5-methylpyrazin-2-yl)benzamide;
3-{[5-(nzetdin-1-ylcarbomyl)-4.methyl-1,3-thiazoj-2-yljoxy}-5-{[{1 §}- | -methyl-2.

30 {methyloxy)ethyl]oxy)-N-{1-methyl-1 H-pyrazoi-3-y|)benzamide;
3-{{5-(azetidin- | -yicarbonyl)-3-chloropynidin-2-yl]oxy }-5-[( 1 -methylethyDoxy]-N-(5-
wethylpyrazin-3-yl)benzamide;



t hyl oxy)cthylJoxy}-N-( | -nmethyl- | H pyrazol-3-yl)benram de; 25
(5-(azctidin-I-yl carhonyl) pyridin-3-y)

y]-5-[ (1. met hyl et hyl)oxy]-N- (I -nmethyl -i H pyrazol - 3-yl ) bcnzam de;
(6-(azetidin- | -ylcarbanyl)pyridin-3-yl]oxy) -5-[(

rret hyl et hyi ) oxy] - N-1, 3-t hi azoi - 2- yl benram de; 3- ([6

-yl car bany Wbt iR 3- y1 ) oxy} - 5- { (1- met hyl ct hyl ) oxy] - N- fﬁ%%'lhgimq” H 30
pyrazol - 3-yl ) benzam dc; 3- ([ 6-(azetidin-

| .yl carbonyl ) pyridia-3-y' 1] oxy}-5-{ [(1 S}1-nctthyl-2-

(et hyl oxy) et hyl )oxy}-1J-1, 3-t hi aeol -2‘-"])/1 bcnfmde; WQ2IML 7JIM 7i 171

P[ TI CB211Vo/ W- 471 -37 3- { [6{azetidin-1

(?lr:stcﬁg/lbgggg Q%@rﬁl’d W} lﬁ”}‘??w S%S)élﬁéﬂ?’a@‘ﬂﬁ‘,ﬂz YD) fenzani de:

3- ] (6- (azahdkMlpyrazin-2-yIbenzamide;

(
3-

-yl b | di.n- 3- th thyl- 1,2, 4-

tKI ;Sr aggly Qgﬁ I B‘@Hiéﬂ%&%’“*é}’%“%’{' ﬁm g‘ﬁﬁ#’%ﬁﬂ( %‘pg‘rel d|>/n 2-yl Joxy)

-5-{[(1S) rﬂ.cmmisﬁyzjm z.yn(,&ﬁh,lﬂ;dh oxy) et hyI I oxy } - N (1- rret hyI - 114-pyrazol -3

-yI ) benuam azetidin- |-ylcarbonyl)p Zi n- |y ]j%y% 5 {[(19)-
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d 15¥lgr°ﬁ§¥:f:}lpymwﬁ qgﬁ}m&%ml ]oxy) -N-(I-methyl-1 H pyrazol-3-yl)bcnam de;
an
((5{azeti di- ﬂiHaa,ct:d:arlbﬂnv@ﬂﬂ-b—dﬂmppﬁmrlﬂylﬂvxm-y?#{lﬁﬁy)4:5:41{}[1-2-f | uoro-1-

S 1T (ARSIl B P s DL ot B L e
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Bm:E L)E;l é?g@%‘;ﬂ&gkﬁh}r}lﬁﬁ%qQJnXxln)wl%ﬁgc OI’O.BXI’I di n-2-yll oxy}-5-{((1 §)- |

15 3-{[5+(azctidin-1-ylearbonyl)-3-chloropynidin-2-ylJoxy}-5-{[{18)- | -methyl-2-
(methyloxylethylJoxy }-N-pytidin-2-ylbenzamide;
3-{[5-(azetidin-1-ylcarbonyl}-3-chloropyridin-2-ytoxy }-N-(1-cthyl- 1 H-pyrazol -3-yI}- 5-
{(1-methylethyl}xy]benzamide;
3-{[5-{azetidin-1-ylcarbonyypyrazin-2-yl]oxy } N -cthyl- 1 H-pyrazol-3-y1}-5-|{ 1 -

20 methylethyl)oxy]benzamide;
3-{[5-(azeridin-1 -yicarbonyl)pyraszin-2-ylJoxy }-N-[ | {1-methylethyl}- I H-pyrazol-3-y1]- 5-
{[(15}-1-methy[-2-(methyloxy)ethylJoxy }benzamide;
3-{[6-{azctidin-1 -ylearbonyl)pyridin-3-vlioxy}-N-{1-¢thyl- 1 H-pyrazol-3-y13-5-[ (1 -
methylethylloxy|benzamide;

25 3-{{6<{azetidin-1-ylcarbonyDpyridin-3-ytJoxy}-5-{[{15)-1-methyl-2-
{(methyloxywethylJoxy}-N-pyridin-2-ylbenzamide;
3-{[6-(azetidin- 1-ylcarbonypyridin-3-ylJoxy}-N-isoxazol-3-y1-5-{ [{18)- | -methyl-2-
(methyloxyethyljoxy Ybenzamide;
3-{[5-{azetidin- | -yicarbony|)-3-chleropyridin-2-yloxy}-5-|{1 -methylethyljoxy]-N-(3-

30 methyl-1,2.4-thiadiazol-§-yl)benzamide;
3-{[6-{azetiddin- 1 -ylearbany)pyridin-3-yi}oxy}-5-[ (1 -methylethyljoxy]-IN-1 H-pyrzol- 3-

vibenzamide;



20 (1-nethyl-111-pyneol -3-yl)ba7axnidc; 3-{ [5-(azetidin-i

-yl carbonyl ) pyrazi n2-yl Joxy}-5-{[ (1 S)- 1-nethyl propyl]oxy}-N(1- nethyl-
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A further feature of the invention is a pharmuceutical composition comprising a
compound of Formula (1), {1A), (1B), {IC) or {1D) as defined above, of a pharmacecutically-
acceptable salt thereof, together with a pharmaceutically-acceplable diluent or carrier.

20 According to another aspect of the invention there is provided the a compound of
Formula {1}, (1A), (IB), (IC) or (LD} or a pharmaceutically-acceptable salt thereof as
defined above for use as 8 medicament,

According to another aspect of the invention there is provided the 4 compound of
Formula (1}, (LA, (18}, {1C) or (ID) ¢r 4 pharmaceutically-acceptable salt thereof as

25 defined above for usc as a medicament for treatment of s disease mediaied through GLE,
in particular type 2 diabetes.

Further according to the invention there is provided the use a compound of Formula
(1), (IA), (IB), (iC) or {1D) or a pharmaceutically-acceptable salt thereof in the preparation
of a medicament for wreatnent of 2 discase mediated through GLK, in particular type 2

30  diabetes,

The compound is suitably formulated as & pharmaceutical composition for use in this

way.
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af Farmula (1}, {1A), (IB), (IC) or (1D) or a pharmaceutically-acceptable salt thereof, in the
preparation of a medicament for use in the treatment or prevention, particulary treatrment
of ohcsity.

According to another uspect of the invention there is provided the a compound of
Formula (T}, {1A), (IB}, (1C) or {ID) or a pharmaceutically-acceptable salt thereof as
defined above for use as a medicament for treatment or prevention, particularly treatment
of obesity.

According 1o » further aspect of the invention there is provided a method for the
combined treatment of obesity and diabetes by administering an effective amount of a
compeund of Formula (1), {([A). (LB}, (1C) or {1D) cr a pharmaceutically-acceptable salt
thereof, to 2 mammal in need of such treatment.

According to a further aspect of the invention there is provided a method for the
treamment of obesity by administering an effective amoum of a compound of Formula (1),
{IA), (1B}, (IC) or {I[}) or o pharmaceutically-aceeptable salt thereof, 10 2 mammal in need

of such oTeatmenl.



30 211-py'ran-4-y | oxy)bertaam de; and 3-{(6-(axetidin- |

-yl carhortyl)pyridin-3-yl]oxy) -,N(1-rnethyl- | Hpyrazol-3-yl)-5-[(3R)-

t et nhydr of ur an- 3-yl oxy] benzam de; and/or [) 21IM71IM7I1 P I1GB21M 61n02a73
-43 3-{16-(azetidin-|-yl carbonyl)pyridin-3-yl]oxy)

N- i soxazowommuBHf ( 3S) - t et r ahydr of vr an- 3- yl oxy] benz abRyHBHeHI247I
{[5-{lutidin-I-ylcarbon)rl)py

2-yl }oxy}-N-pyrazin-2-yl-5-[(3S)-tetrahydrofuran-3- yloxyl bcnzam de; 5
{[5- (axetidin-1-yl carhonyl) pyne -47 -

2-yl }oxy}-N-(5-11uoropyridin-2-yl)-5-[(35)- tetrahydnfuran-3 -y |

yl

X cnzam de; 3- ([5{azetidin- | -ylcarbaonyl, égi}ram n- 2y| I oxy} 5 ( [(19S)-

y

b
met hyl - ’cﬁfﬁ)‘éf’wp%%w bopagicelagy sui

ﬁy( az %Ldadderbfa& ichp.m%@ rﬂ%@ﬁbkﬁﬁ&}pwmk fﬁmﬂm.‘,S { [(19- |

5-

hy

(
me -2- 10 (nethy oxy et hyl ] nxy} bcnzam de;

{ (azm-tmprnfw@éfom&w@yblynmmhwlfoxy) 5-{ [(1S)-]-nethyl -2-

[
t
[
t hyl 4 ofl dc;
"TLS (agedts fpirapE ke R be beotuasd of planfi b of wl AR EET |
met hy 50x ydsedskayl q:xdsoy]:sy mm mmmy.hc KERL; tuh |chmo¢| A-froubokzestiteiic pmﬁle

[

rri:t ﬁyl( giﬁ""gg’ky‘i ff% i b—gg‘?da%‘,i) ﬁ%&mgrﬂ X&,ggo{b{qlgf{i?az g B hé/l 2-

| -yl car bomlgelc):p:pmmalfmnﬁthyb@bmﬁh&ck@ﬂmmkﬂekwhﬁtﬁlwc)comwun&mr a2| rr-2-
yl benr am (;'i

([ 6- (azet.wwcmfmﬁ'fw.% for sxppelgyyet forming peyve metthofiif . o 20

(nmrthy Iowa-ehhﬁghtwﬁmmwmﬁmanwm@m&fm 3- { 15-(a7ctidin-|

;));Irgglrlﬁogylyl) bg’ﬁgﬁ@g%%ﬁ“ I35:::1‘“ Xa]:l:g XX.} }5 hnvcfrl.l f&a@éﬁh@@oﬁy] N
3-{[ 5- (axqhfidsn- | -yl car bonyl ) - 3-chl oropyri di n- 2-yl ) oxy1- 5- (

[ (1S)-1-methyl-2- (nethyloxy)ethyl] oxy 1-N pyrazin-2- ylbenzam de; 25
3- {[ 3- chl or n- Boq sepPptidenasof thelinvenbrsTpay)bsyin & farw_spitablq fox gl weefofet hyl - 1 14- pyri

ol - 3-y|} example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,

3-
n-
3-
n-
(0]
|

3-
3-
(
3
(
3-
(

dispersible powders or gmnules, syrups or elixirs}, for topical use (for example as creams,

15 ointments, gels, or aqueous or oily solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or a liquid acrosel), for administeation
by insuffiation (for cxample as a fincly divided powder) or for parenteral administration
(for example as a sterile aqueous or oily solution for intravenous, subcutaneaus,
intramuscular or intramuscular dosing or as 2 suppository far rectzl dosing). Dosage forms

20 suitable for ol use are prefermed.

The compositions of the invention may be obtaincd by conventional procedures
using conventional pharmaceutical excipients, well known in the art. Thus, compositions
intended for oral use may contain, for example, one or more colouring, sweetening,
tlavouring and/or preservative agents,

25 Suitable pharmaceurically acceptable excipients for & tablet formulation include, for
cxample, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid;
binding agens such as starch; lubricating agents such as magnesium stearnte, stearic acid
or talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidanis,

30 such as ascorbic acid, Tablet formulations may be uncoaied or coated either 1o modify
their disintegration and the subsequent absarption: of the active ingredient within the
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example heptadecaethy lcncuxyccmnnl, or condensation products of clhylene oxide with
partizl esters derived from fatty acids and a hexitol such as pelyoxyethylene sorbitol
15 monooleale, or condensation products of ethylene oxide with long chain aliphatic alcchols,
for example heptadecacthylencoxycetanal, ar conddensation products of ethylenc oxide with
partial csters derived from famy acids and a hexitel such as polyoxyethylene sorbitol
monoaleate, or condensation products of ethylene oxide with partial esters derived from
fatty acids and hexitol anhydrides, for example potyethylene sorbitan monooleate. The
20 aqueous suspensions may also contain one or more proservatives (such as ethyl or propyl
prhydroxybenzoate, anti-oxidants (such as ascorbic acid), colouring agents, tlavouning
ageats, andfor sweetcning agents (such as sucrose, saccharine or aspariame).
Qily suspensions may be formulated by suspending the active ingredient in a
vegetable oil (such as arschis ail, olive oil, sesame 0il or coconut oil} or in a mineral oil
25 {such as liquid paraffin}. The oily suspensions may also contain a thickening ngent such as
beeswax, hard paraffin or cetyl nlcobol. Sweztening agents such as those s=1 ont above,
and flavouring agents may be added to provide a palaiable cral preparation. These
conipositions tay be preserved by the addition of an anti-oxidant such as ascorbic acid.
Dispersible powders and granules suitable for preparation of an aqueous suspension
3¢ by the addition of water generally contain the active ingredient together with a dispersing
or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or

wetting agenis and saspending agents are excmplified by those already mentioned above.
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phar maceut’l
preservative, flavouring and/or colouring agent.

15 The pharmaceutical compositicns may also be in the form of a sterile injectable
aqueous or ity suspension, which may be formulated acconling 1o known procedures
using one or more of the appropriate dispersing or wetting agents and suspending agents,
which have been mentioned above. A sterile injeciable preparation may also be a sterile
injectable solutian or suspension in 2 non-toxic parenterally-acceptable diluem or solvent,

20 forexample a solution in 1,3-butanediol.

Compositions for administration by inhalation may be in the form of a conventional
pressunsed aerosol arranged o dispense the active ingredient cither as an acrosol
containing finely divided solid or liquid droplets. Conventional acrosol propellants such as
volatile ftuorinated hydrocarbons or hydrocarbens may be used and the aerosol device is

25  conveniently arranged to dispense 2 metered quantity of active ingredicnt.

For further information on formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chatrman of Editorial
Board), Pergamon Press 1990,

The amount of active ingredient that is combined with one or more excipients to

30 produce a single dosage form will necessarily vary depending upon the host treated and the

particular route of administration. For example, a formulation intended for oral

administration 10 humans will generalty contain, for example, from 0.5 mg t0 2 g of active



acceptabl e salt thereof, together with a pharnmaceutically-acceptable

di luent or carver. 20 According to another aspect of the invention there is
provi ded the a conpound of Formula (1), (1A, (IB), (IC or (ID or a
pharmaceuti cal | y-acceptabl e salt thereof as defined above for use as it
medi canment to anot her aspect of the invention, |sizprovi ded
the a corrpoun?i'gIq 'ﬁuf:grrmla (. (1A, (I B, (10 or (Ig)é'gkt%%mﬁﬁl
pharmaceutical |l y-acceptabl e salt thereof as 25 defined above for use as a
medi canent for treatment of it diseaseggpdiated through GLK. in particular
type 2 diabetes. Further according to the invention that is provided the
use a corrpound of Formula (1), (1A, ([S), (I1C or (ID or a
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medi canment for_use in the conbined treatnent or _prevention, particularly
treat ment &Mk & Mede 7éﬁlﬂ RSB ki pady weight is reveived, given if required in divided

doses. In general lower doses will be administered when a parenteral route is employed.
15  Thus, for example, for imravenopus administration, a dosc in the range, for example, 0.5 mg

10 30 mg per kg body weight will generally be used. Similarly, for adminisuation by

inhalation, a dese in the range, for example, 0.5 mg 10 25 mg per kg body weight will be

used. Oral administration is however preforned.

The elevation of GLK activity described herein may be applivd as a sole therapy or

20 in combination with one or more other substances andfor treatments for the indication

being treated. Such conjoint tresiment may be achicved by way of the simultaneous,

sequential or separate administration of the individual components of the ucatment.

Simultancous treatment may be i A single tablet or in separate tablets. For example in the

reatment of diaberes mellitus, chemotherapy may include the lollowing main cotegories of
13  treaument;

1} lnselin and insulin analogues;

) Insulin secretagogues including sulphonylureas {for example glibenclamide,

glipizide), prawdial glucose regulators (for example repaglinide, nateglinide);

3} Agents that improve incretin action (for example dipepiidy] peptidase 1V inhibitors,
30  and GLP-) agonists);



15 According to anot her aspect of the invention there is provided the use
of a conmpound of Forrmula (1). (1A, (IB), (IC or (ID or a
pharmaceutical |l y-acceptabl e salt thereof, in the preparation of a

medi canment for use in the treatnent or prevention, particularly ttratnment
of obesitywvoAseaidiing to anot her aspect of the inventi dWTiEHEMSSThr ovi ded
the a conpound of 20 Formula (1), (l1A), (I B). (1C or (ID or a
pharmaceutical | y-acceptabl e salt thereof as defined above for use as a
medi cament for treatnent or preventied]-particularly treatnent of obesity.
According to a further aspect of the invention there is provided a nethod
for the conbined treatnent of obesity and di abetes by adm ni stering an
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PPARc aganists {Tibrates, eg gemfibrozil}; bile acid sequestrants {cholestyramine);

15 cholesterol ubsorpiion inkibitors {plant stanols, synthetic inhibitors); bile acid absorption
inhibilors (IBATi) =nd nicotinic acid and analogues (niacin and slow release formulations);
117 Antibypertensive agenis such as, [} blockers (eg atenalol, inderal); ACE inhibitors (eg
lisinopril); Caleium antagonists {cg. nifedipine); Angiotensin receptor antagonists (eg
cundesartan), a antagonists and diurelic agents (eg. furosemide, benzthiazide);

20 12)  Haemostasis modulators such as, antithrombotics, activators of fibrnolysis and
antiplatelet agents; thrombin antagoniats, factor Xa inhibitors; factor V1la inhibitors);
antiplatclet agents (cg. aspirin, clopidogrel); anticoagulams {heparin and Low malecular
weight analogues, hirudin) and warfarin;

13)  Agenis which antagonise the nctions of glucagon; and

25 14)  Anti-inflammatery agents, such es non-stervidal anti-inflammatory drugs (eg.
aspirin) and steroidal anti-inflammatory agents (cg. contisone).

According o another aspect of the present invention there is pravided individual
compounds produced as end products in the Examples set out below and salts thereof,
A compound of the invention, or a salt thereof, may be prepared by any process

30 known 1o be applicable to the prepamtion of such compounds or structurally related
compounds. Functional groups may be protected and deprotected using conventional
methods. For examples of protecting groups such as amine and carboxylic acid protecting



exanple as tab lets, |ozenges, hard or soft capsul es, aqueous or oily
suspensi ons, enul sions, dispersible powders or granules, syrups or
elixirs), for topical use (for exanple as creans, 15 ointnents, gels, or
aqueous or oily solutions or suspensions), for adm nistration by

i nhal ati on \(fok APl € as a finely divided powder or a deGgkGmaatpsol ),
for admnistration by insufflation (for exanple as a finely divided
powder) or for parenteral admnistration (for exanple as a sterile aqueous
or oily solution for intravenous, subqg&gneous, i ntranuscul ar or

i ntranuscul ar dosing or as a suppository for recta] dosing). Dosage forns
20 suitable for oral use are preferred. The conpositions of the invention
may be obt gj %ﬁgg'ﬂgﬁu- #gﬂ'ﬂ? onal

phar rraceut?’%‘ér}ﬁqaes%lggents,bme . n%fvi\jn?q%"?utiﬁt ar gnﬁ‘ﬁ%\;ﬁﬁ%orrpoléﬂdl ons

i nt ended fBE.MrWhtsy'SRrowetiye Comtpainrehar Spnbayp!’ decaddiditionpdnhe Wilsydur i ng,
sweet eni ngsumf ,cq’y%{ﬂé??mand/or preservative agents. 25 Suitable
pharmaceutical Ty accéptabl e excipients for a tablet Formulation include,
for exanple, iMertscesidruenyshstsdi caspduadd adFfermdads, JR)cABHATAbe(IDEal ci um

phosphate or calcium _carbonate ranul atj.ng and di sinfegratin ents such
as cor ng st 4F RRVEIF 23 {b@ﬁ‘j’lﬁr@m f’fﬂ‘gm’f&?"ﬁ@' 'Qﬁ'g'rﬁc‘é“r@&ﬁf‘f“hémg‘i’éf%ﬁfg“rﬁ%bri cating
agent s suchvatioNEgRaS pid¥ded & proddse for HeQdpatuios bk cofpoid éf Fopfudsdy,vat i ve

agents such as _ethyl or_propyl y,.hydnxybenzoate, and antj-oxidants, 30
such as astéSiER: féé ‘H.{l%ﬁl”é{‘?'&ﬂ#ﬁﬂ%w}ﬁ%f}{H@"Eﬁd%‘f"@ab'ﬁ?“ﬁb‘at ed either
to nodify dsr#ﬂedﬁmﬁth_&m@mﬁ%ﬁﬂmﬁmnhmsl@,g}n@@gu?,qtcﬁp?g%mmﬁn of the
active ingredient within the WO 1114M i | udl P{"PI't: 1t 21xk, nM I N71 _qg
gast mi nt estPerarsedefned) or to inprove their stability and/or appearance, in
ei ther 1§as @) hiibor SABMYPELARY (1R aLRG1c8 IS v R WREHnGRuRdd  known
inthe art. Conpositions for oral use mace/ be in the formof hard gelatin
capsul es i n Kgmnels (Piewhereinify és as hgriabiefersidefinedrir f geptegiadirersionityeral; sol i d

di luent, for exanple, calciumcg@rbonate, 5 calcium phosphate or kaolin, or

as soft gelatin capsules in whic he Rctive ingredient is mxed with
wat er or an oil such as peanut qui d par

or olive oil. Agueous
suspensi ons generally coptarq th cti%e ingredi§ finely powdered form
together with one or nor pendi ng agents, such™as sodi um
car boxynet hyl cel | ul ose, @ cel l ul ose, hydroxypropyl rnethyl cel |l ul osc.
sodi um al gi nate, pol yvi nyl=pyrrnlidone.

(11) (IVY,

ar

15 {b) reaction of a compound af Formula (V) with a compound aof Formula (VI),

o
R—x' o
(=
) v
wherein X' is a leaving group and X? is a hydroxyt group or X' is a hydroxyl group and X?
is a leaving group, and wherein R’ is as hercinbefore defined or a prutected version
0 thereof,

process {b) could also be accomplished using the intermediate ester Formula {V11),
wherein P! {5 a protecting group as herzinafter described, followed by ester hydrolysis and
amide formarion by procedures described elsewhere and well known to those skilled in the
art;



10 gum tragacanth and gum acaci a; dispersing or wetting agents such as

| ecithin or condensation products of an al kyl ene oxide wth fatty acids
(for exanpl e pol yoxci hylenc stcarate), or condensation products of et hyl ene
oxide with long chain aliphatic alcohols, for exanple

hept adecaety temesniicet anol , or condensati on products ofrcaiduzinemersoxi de
wth partial esters derived fromfatty acids and a hexitol such as

pol yoxyct hyl ene sorbitol 15 nonool eaic. or condensation products of et hyl ene
oxide with long chain aliphatic alcohgks, for exanple

hept adecaet hyl eneoxycrtanol, or condensati on products of ethyl ene oxide
with partial esters derived fromfatty acids and a hexitol such as

pol yoxyct hyl ene sorbitol nonoolca te, or c@ndensation products of ethyl ene

oxide with partial esters derived from fat ac| ds ggd hexitol anhydride,
for exanple polyethylenerggLRhtan nnnooleate.*ii? J agqueous suspensi ons
may al so contain one or nare’preservatives (sb as\; hyl or propyl

p- hydr oxybcnxoat e, and-oxi dants (such sCQFbi c acid), colouring agents,
ttavouring agents, atuior sweeteningdg®ats (such as sucrose, saccharine
or aspartane). O ly suspensions may b& | at ed by suspending the active
ingredient in a vegetable oil (such asTarachis oil, olive oil, sesane oi
or coconut oil) or in a mngwyl oil 25 (such as {wiguid paraffin). The oily
suspensi ons nmay al so contain a thickening agent such as beeswax, hard
paraffin or ®tyl alcohol. Sweetening agents such as those set out above,

and fl avougjegeseni SorfRYind6r RS (V101) il WicH@psunddlr RbaRILEIRY @l  preparati on.
These conpositions may be pre served by the addition of an anti-oxi dant

such as ascorbic acid. D _spersible ppi dr a » suitable for
preparaton of an aqueou %-- 51 on  3Q Py the _a of water generally

contain the active ingreg g or wetting agent,
suspendi ng agent and one © Dre preseryvdtives. “Suitabl e dispersing or
wettingt agents and suspendi ng agents ar® exenplified by those already
menti oned above. H[1 2INI7QﬂhE7041 Pc 1 YC ﬁ%WEtVVZ:?l .49. Addi tional
exci pi ents such as sweet eni hg, "fl avouring and coIoH[ing agents, may al so be
present. Thkergimal madeutiigpburcaap ogedmrtlicrkageheand X ant Pokoxybgrowt 9o be in
the formof:Qil-in-_.water | si . Ih il has IRy vegetable oil,
such as ol ’f(vlgagﬁm’g? g%ﬁéﬁ‘?gugial l?a@ﬁ:]g Bmg(i?gpm % ra gni"fc, s@@ha}éis for exanple
li qui d parahdréin ROis 12 hedeinbefor: dafindivy 2 plotdclrd senioBichaif) e

10 process (¢} could zlsc be accomplished using the intermediate ester Formula (X), followed

by ester hydrolysis and amide formation by procedures described elsewhere and well

known 1o those skilled in the an;
O
,(a R'” op’
0
%t

VI (X)
15

() reaction of a compound of Formuls (X1) with 2 compound of Formula (X113,

0
R NH,
xl
@ D
o

(XD) (X1,



enul sifying agents may be, for exanple, naturally-occurring guns such as
gum acacia or gumtragacanth, naturally-occurring phosphaddes such as soya
bean, lecithin, an esters or partial esters derived fromfatty acids and
hexi tol anhydrides (for exanple sorbitan nonool eate) and condensation
roducts of the_said partial esters with ethyl ene oxide ! -
BolyoxyethQﬁéH@”?BPﬂifan nonool eate. The enursions may Jﬁggﬁgﬁﬁ?g?H'
sweetening. ‘flavouring and preservative agents. Syrups and elixirs may be
formul ated with sweetening agents such_,as glycerol, propylene glycol
sorbitol, aspartanme or sucrose, and may" al so contain a denul cent,
preservative, flavouring and/or colouring agent. 15 The pharnaceuti cal

conpositions maysal so be in the formaf.a sterjle injegtable aqueous or
oi ly suspe"ﬁ%md %Whaﬁ%wnwlﬁ’em}doé%ﬁ% el “aﬁ%%?faif%df@“faﬁémmbﬁﬁ gedur es
usi ng one wsigmxheredlf ot he appropriate di spersing or wetting agents and
suspendi ng.agents,. which haye Db nti oned above. A sterile injectable
prepar at i ol ?"'h‘?fs"éﬂﬁg"‘ﬁlds“?é’i“f’g%‘q#ﬁfect abl e solution or suspension in a
non-toxic parentcral |l y-acceptabge_giluent or solvent, 20 for exanple a
solution in 1,3-butanediol. Conposi®eeqs fHr i stration by inhalation
asl 0s0

may be in the formof a convention su aerosol arranged to

di . pcnse the active ingredient_eith | containing finely

di vided solid or liquid dropfet nventi onal aerosol propellants such as
vol atil e fluorinated hydrochHBB2g or hydrocarbons nmay be used and the
aerosol device is 25 conveni arranged to dispense a netered quantity
of active ingredient. For furtlhgr information on formulation the reader is
referred to Chapter 25.2 in VBl une 5 of Conpr ehensi ve Medi cinal Chem stry
(Corwirg E lansch; Chairman of Editorig|m Board), Perganon Press 1990. The
anount of active.ingredient that is conbined with one or nore excipients to

30 pr oducewhereip Ryliea prosiens 4 BT, sualias n carbexylie agid.|eqleseraphyiside tfar Rg= upon t he

host treat egarFgst @lld S8 i P k2 RUSHAE R gxanple, a
formul ati o(ri?}l nt er?dlggmfsgr or'gteld:i &g’g%ﬂg%gt“r at ?on tof?ht}ha‘ntﬁs)gwtmgaener ally
contain, formaxediRé, from0.5 my to 2 g of active -% O 111017, 100704 1

' CPIClt2l | ML247] -50- agent conpounded with an appropriate and
conveni entMg?rﬂo"’ “ot' & x%“ﬁi'ents whi ch may
10 i) conventing a compound of Formula (1) into another compound of Formula (i),

i1) retnoving any protecting groups; andfor
i) fonming a salt thereof.
Suitable leaving groups X' to X* for processes b) to d) are any leaving group known in
the ant for these tvpes of reactions, for example hale, alkoxy, trifluoromethanesulfonylexy,
15  methanesulfonyioxy, or p-iotuenesulfonyloxy: or a group (such as a hydroxy group) that may
he converted into a leaving proup {such as an oxyiriphenylphosphonium group) in sit.
Suitnble vatues for R' containing a protected hydroxy group are any suitable
protecied hydroxy group known in the art, for example simple ethers such ax a methyl
¢ther, 1en-butyl ether or silylethers such as —OSi[(1 4Chalkyl}y (wherein each {1-4Calkyl
20 group is independently selected from methyl, ethyl, propy), isepropyl, and teribyl).
Examples of such trialkylsilyl groups arc trimethylsilyl, triethylsilyl, thisopropylsilyl and
tert-butyldimethylsilyl. Further suitable silyl ethers are those conlaining phenyl and
substituted phenyl groups, such as -Si(PhMe;) and —Si{TolMez) (wherein Taol =
methylbenzene). Further suitable values for hydroxy protecting groups are given
25 hercinafier,
Compounds of Fermulae (111) 1o (X11) are commercially available, or arc known in the

art, or may be made hy processes known in the art, for example as shown in the accompanying



vary fromabout S to about 98 percent by weight of the total conposition.
Dosage unit fornms will generally contain about 1 ng to about 500 ng of an
active ingredient. For fttrther information on Routes of Adm nistration
and Dosage Reginmes the reader is referred 5 to Chapter 25.3 in Volune 5 of
Conpr ehensi¥&wMagHugi nal Chemi stry (Corwi n Hansch; Chai MneaGswéeiEH? ori al
Board), Pcrgaman Press 1990. The size of the dose for therapeutic or
prophyl actic purposes of a conpound of the Formula (1), (IA), ([H, (10O
or (ID) will naturally vary accordingskQ the nature and severity of the
conditions, the age and sex of the aninmal or patient and the route of

adm nistration. 10 according to well known principles of nmedicine. in

using a cppgua o YRRt Fol furthéd ifformdiloh 3 procbdsds BF mikdA suk®r

t herapeutic or prophylactic purposes it wll general I%/ be adm ni stered so
that a dafimpoypdiewr frftrieowrditdapubligptionse G RIAD026Y, WOPHOET ¥4 WOher kg body
wei ght is ' | hreih COWREE il WiliFie 4l ah | ower
doses w I?jf@j;e@g%%l%nﬁc%?gr%e}dw \%%hﬂj?c%e}r é%ﬁé%ﬁbggﬂ%%@@g%%%ﬁ?ﬁ% Thus,

f or exanpbend rhayrbei forrmed e nucleophidinisutistmtion oronctatzatglyses firpecssns opiaomgly inf or

exarrplg, g'b?orgga P gg?ggpiggr kg body weight will generally be used.

Simlarly, m ni's n by inhalation, a dose in the range, for

exanpl e, 0.5 nferhmulds offfomals R11bmely bawabdptly peddebscbmich ustboke sBrerd in
dm nistrati is h f d. The el ti f G tivit
Gescr bed RERR) 1) oy phPe BrogSses et pRaaheye 4y ogpous of Fredtiiibe i on

W th one @{Xmre other substances andlor treatnents for the indication
bei ng treated. Such conjoint treatnent may be achi eved by way of the

si mul t aneous, ISR idthc@bmpRAAL St FBmAMME (RSUKRIXN X Niand (KL Adi w dual
conmponents of the _tre?t ment. Sinul f aneous treatnent my In a single

! be
t abl et or MRHe keisagtisn of wuilghle precuriagy Wit semposnds of formula(Ma gt 9pEXRUYST  di abet es

nel | i tus, eRenNAkRANRAR Yn R YahuRdrudar 'tghsupl R LAWY bPRidkapaiiegori es of 25
veaunertt; 1) Insulin and iuxsylin analogues; "2) 1nsulin secret a%ogues

i ncl udi ngtSeirgsmSAY A al ey Erwp Zeianptrepaynd pfaerui{ eComppumds ofiformyula pr audi al
gl ucose r . : @ngg I . [PV v Agent s t hat
i nprove i Wﬁ?%%gg F%&m%%{?gﬁg%ﬁ)e |“'E’ggtﬁ?j% %g%tf%m(‘j:gg%d F%L?nhi bitors.
30 and GLPucrcanyemicsy Bym cyrroialdy7aviaOeptpoRals| @Ry diterg fute \ichory. Further

15 informadon is available in WO2004/0764 20, WO2005/054200, WO2005/054213, WO
2005/044801 and WO 2005/056530. Some illusirative examples using various R' groups
are given in the Schemes below, and/or in the accompanying examples, and may generally
be applied analogousty 1o R} groups not shown below by methods known in the an, see far
example Bull. Chem, Soc. Japan, 73 {2000), 471-484, International Patent Application WO

20 2002/050003 and Biocrganic and Medicinal Chemistry Letters, (2001), 11, 407,

HD
F’TDH &M DIAD, Pp'ha F,j'anm'
-
F F
O THF San

Scheme |
Qm' * WE:(H,@;GO;. MaCN gc‘:?iu
me———

Scheme 2



5 4) insulin sensitising agents including PPARganma agoni se (for exanple
pi oglitazone and rosiglitaz ne), and agents wi th conbi ned PPARal pha and
gamma activity; 5) Agents that nodul ate hepatic glucose bal ance (for
exanple nctformn, fructose 1, 5 6 bisphosphatasc inhibitors, glycogen
phopsphat yt ase inhi bitors, glycogen synthasc kinase inhibitors). Agent s
desi gned t ‘P &AL " he absorption of gl ucose fromthe i n’t‘gjé(%'?m%“(ﬁ%r
exanpl e acarbose); 7) Agents that prevent the reabsorpti an of glucose by
the kidney (5GT inhibitors): 10 8) Agents designed to treat the
conplications of prolonged hypergl ycaénta (for exanple aldosc reductase
inhibitors); 9) Anti-obesity agents (for exanple sibutratnine and
orlistat): 10) Anti- dyslipidaeg.a agents such as, HM& COA_rcduct ase

inhibitors (eg statins); PRARS gani sts (ftbvates, eg g¢ by ozi 1); bile
aci d sequesr}‘ﬂ‘{nt s (ched 4 15 chol e&}%ﬂ rR inhibitors
(plant starfol s syntheti NI bi-tgr ile acid a rph i BA—"i nhi bitors

n

(1 BATi) and nicotific aciid and ana d%’?”( nj aci n.and sl ow rel ease
formul ations); 11) NTy per t epRivg, AE6RL 5, SUS s® D bl ocken (eg
atenol al, inderal): i nhibitors (e I"i Si nop ; Cal ci um ant agoni st s

(eg. nifedipine); Ang ensin receptor antagonists (eg candesartan), a
antagoni sts and diuretic agents (egscfeiedsem dc, benzthiazidc); 20 12)
Haenost asi s nodul ators such as, antithronbotics, activators of fibrinolysis
and antiplatelet agents; thronbin antagonists; factor Xa inhibitors:

factor VI la inkibitors); anti platelet agents (geg. aspirin, clopidogrel);
ant i coagul ari pa. ecul ar - wei g anal ogues, hirudin) and
war farin; 13%Agent s—whi ch lant ghoni se—+ € att forfs Afgl ucagon; and 25 14)

Anti-inflammagnry agents, suchigas non-steroidall anti-inflammatory drugs
(eg, aspirin) and steroidal anti -i nflammtorﬁ'"a‘? t eg. cortisone).
Accordi ng to anot her aspect of the present inve , re’ i s provided

. P, 'ah

i ndi vidual conpounds progucsed as end products |y ! b set out
bel ow and sal s t her eof rrpound of the invewikan, or a salt thereof,
BL eSS

may be preparéﬁb"bry“ A .j-.
- F Dﬁ’ngj\w-

3 Scheme 4
[PG is protecting group, Ts is p-toluenesulfenyl].

Examples of conversions of a compound of Formula (1) into another compound of
Formula {1}, well known to those skilled in the ar, include functional group interconversions
such 23 hydrolysis, hydrogenation, hydrogenolysis, oxidation or reduction, andfor funther

10 functionalisation by standanl reactions such as amide or metal-catatysed coupling, or
nuclzophilic displacemwent reactions. Further examples of a conversion of a compound of
Farmula (i} into another compound of Formula (1} is methylation of a hydroxy group in R! 1o
give 1 methoxy group, and canversion of, for example, a hydroxymethyl group in R (such as
when R' is hydroxyprop-2-yt} into a difluoromethoxy group, using reactions such as those os

15 illustrated in Scheme 4.

It will be understood that substituents RY, R* and/or R” may be introduced into the
molecule at any convenient point in the synthetic sequence or may be present io the siaring
materials. A precursor o one of these substituents may be present in the molecule during the
process Sleps &) to ¢) above, and then be ransformed into the desired substituent as a final step

20 to form the compound of formula (1); followed where necessary by

i} converting a compound of Forrnula (T) into anather compound of Formuia {1);



30 known to be applicable to the preparation of such conmpounds or
structurally related conpounds. Functional groups may be protected and
deprot ected using conventional nethods. For exanples of protecting groups
such as am no and carboxylic acid protecting WD 10017, 114170, 11

PA 7CHIIMAQE L AdAu - 92 groups (as well as neans of forrEbCEmManci’event ual
deprotection), see T.W Geene and P.GM Wta, "Protective Goups in
Organi ¢ Synt hesis", Second Edition, John Wley & Sons, New York, 1991.
Processes for the synthesis of compounds of Fornula (1), (1A), (113), (10
or(ID) 5 are provided as a further feature of the invention. Thus,
according to a further aspect of the invention there is provided a process

for the pﬁ?ﬁﬁa@gﬁln%%;%eaingmgmmg; Formula (1), (1A, (113), (10 or

(111), whic onpri‘'ses a_process a) toe) (wherein the variables are as
def i ned hé&ndbrmings o éhefesf. conpounds of Fornula (1), (1A, (1I11), (1G or

(1D) unless %A{agﬁw@aiﬂ%wﬁ%m& {1:81.-, Bhd Q0 aOfo113Hs, 3HeRinAher @ MUl a

(I'11) or activ rivative thereof wth a conpound of Formula (1V),
wher ei n Ris d poteing grmiup B ispreferablf i{ hd@)alkyl, fororuepe methylencdiybn t her eof ; R JaOH

0,108 By bk sl e S o SRR 1L
(it) (V1) arewhdirkabwn Xlhé sn.aFdregamglg group and Xl is a hydroxyl group or X
's a hydr ?1))( Xlinggi{non% mﬁﬁ'ﬂc f?:(crzupling reaction, such as a carbodiimide coupling reaction
performed with EDAC (1 -(3-dimethylaminopropyl)- 3-ethylcarbodiimide hydrochloride) in
the presence of dimethylaminopyridine {DMAP) in a suitable solvent such as
10 dichloromethane (XCM), chloroform or dimethylformamide (IMMF} at room temperature;
or
{if) reaction in which the carboxylic group is activated to an acid chloride by reaction with
uxdlyl chloride in the presence of a suitable solvent such as DCM. The acid chloride can
then be reacted with a compound of Formula (TV) in the presence of a base, such as
15 wiethylamine or pyridine, in a suitable selvent such as chloroform or DCM &t a
temperature between 0°C and 50°C,
Process b) — compounds of Formula (V) and {V1) can be reacted together in a suitable
solvent, such as UMF or tetruhydrofuran (THF), with a base such as sodium hydride or
potassium rerr-butaxide, at a temperature in the rnge 010 200°C, optionally using
20 microwave heating or metal catalysis such as palladium(laceiate, palladiem on carbon,
copper(L)acetate or copper(l}iodide; aliernatively, compounds of Formula (V) and (V1)
can be reacted 10gether in a suitable solvent, such as THF ar DCM, with & suitable
phosphine such as triphenylphosphine, and azodicarboxylate such as
dicthylazodicarboxylate; process b) could also be carried out using a precursor (o the esier
25 of formula (VI[} such as an aryl-nitrile or mifluoromethyl derivative, followed by
conversion to a carboxylic acid and amide formation as previousty described;
Process ¢j - compounds of Formula (Vi) and (LX) can be reacted together in a suitable
soivent, such as DMF or THF, with & base such a8 sodium hydride or potassium
tert-butoxide, at a temperature in the range 0 to 200°C, optinally using microwave heating
30 ormetal catalysis such as palladium{I)acctate, palladivm on carbon, copper(ll)acetate or
copper{l}iodide; process c) could also be carried out using a precursor to the ester of



is a | eaving group, and wherein R is as hereinbeFore defined or a

protected vennion 20 thereof; process (b) could al so be acconplished using
the internediate ester Formula (VII), wherein P is a protecting group as
herei nafter described, followed by eater hydrolysis arid amde formation

by procedurgg siesatdped el sewhere and well known to thos . the
art; WO 21 XI7I 11071141 Pt' 1' N 132al" P277  -53 X' op’ R%@(éh%—ﬁa' iﬂ

(Mi]) or (c) reaction of a conmpound of Formula (VIIl) with a corrpound of
Formula (DC) 0 Rl1~ Hl rs X3 P40- (\ﬁls) (1X) wherein X3 is u |eaving
group or an organonetallic reagent and“X4 is a hydroxyl group or X3 is a
hydroxyl group and X is a |eaving group or an organontct allic reagent, and

brocess (ciriuBPSFELETLRARS! HRREo M BERRER, RMVELR) RBEREY For )
(X), foll cwedboxiylic esd axd amijdir foimyios aeprdviawslydazséribedmt | on by procedures
ggsrcrzl ,be? e'mS eYz\':q:E u?'lhcr}drmw?n 6\’ it nrll'gn\:l\élnnu%gczln ;.(r) E*.%:]Ebﬂ Lrl c%jbé]r}r:i[mr}gd F rl%.’a; R0 oPl
mnuncrcmll}r available materials by processes well known to those skilled in the an, for
5  cxample functional group interconversions (such as hydmlysis, hydrogenation,
hydrogenolysis, caidation or reduction), and’or further funcuanalismion and/or ¢yclisation
by standard reactions (such as amide or sulphonamide or metal-catnlysed coupling, or
micleophilic displacement or ¢lectrophilic substitution reaclions),
Process dj — reaction of a compound of Farmula {X1) with a compound af Formula (X11)
10 can be performed in a polar solvent, such as DMF or & non-pelar solvent such as THF with
2 strong base, such as sodium hydride or potassium ters-butoxide at a temperature between
0 and 200°C, optionally using microwave heating ar metal catalysis, such as
palladium{[{}acetate, palladium on carbon, copper{IDacetate or copper(iodide;
Frocess ¢) - coupling reactions of amino groups with carboxylic or sulfonic acids or acid
[5  derivatives to form an amide arc well known in the art and arc described above for Process
a).
Certain imermediates of formuia ([11), (VLY (V11), {1X) andfor (X1) are believed to be
novel and comprise an independent aspect of the invention.
Certain intermediates of formula (F11), (1X) and/or (X1} wherein R’ is as defined
20  herein for a compound of formula (1) arc belicved 10 be novet and comprise an independent
aspect of the invention.
Certain intermediates of formula (X11T) are believed to be novel and comprise an
independent aspect of the invention.
During the preparation process, it may be advaniageous to use a protecting group for
25  a functional group within the molecuic. Protecting groups may be remaved by any
convenicnt method as described in the literanure or known to the skilled chemist as
appropriaic for the removal of the protecting group in question, such methods being chosen
sa as 1o ¢ffcct removal of the protecting group with minimum disturbance of groups
elsewhere in the molecnie.
30 Specific examples of protecting groups are given below for the sake of convenicnce,
in which "lower” signifies that the group to which it is applied preflerably has |4 carbon
atoms. 1t will be umdersiood tha these examples are not exhaustive, Where specific



(M11) (X) 15 (d) reaction of a conpound of Forrmula (XI) with a conpound
of Formula (X 11), RNH x 0 o HETI HE7.2 O (Xi) (X11); W 21ML714ML711J 1
P(-PG RRIML61ML24 ;1 54 wherein Xs is a leaving group; and wherein R is
as hereinbcforc de Fined or a protected version thereof; or e) reaction of
a conpoundyafuufrenmii a (ML1) R '-0 HET-1 O HET-2 0 5 (BCFTIIWI'"Wé-Fél n Rais
a precursor to R2, such as It carboxylic acid, ester or anhydride (for R2
-CONR R3) or the sulfonic acid equivalents (for R2 is -S2NR4R ); with an
amne of fornmula -NR R ; and thereaf.tser., if necessary: 10 i) convening a
compound of Formula (1) into another conpound of Forrmula (1); i) renoving
any protecting groups; andlor iii) !'boning a salt thereof. Suitable |eaving

groups X daﬁ;plﬁsarﬁﬁﬂwhemamvﬂ)nfpmtdhn@gm;&m t;emﬂctby.r wesewe known in  the
art for theset es, of tlon for exa | e, ha .

EEE 1 or oRBURNES SR IEo e UoPt HoteRC e oy Paes B seimorkeion not

p-tol uenesp&fﬁemwrﬁﬁymnamaf@wnu&ﬁmnar:ﬁmﬂmwn group) that may he
converted into a, leaving.group (such as anﬁ?xyw p_&enyl phosphoni um group) in

aim  Suitabl & SFRPYROEHINERIOUE Sy L Hieepidpe O oup are any

sui t abke mliphatic alcohol or of an estet-forming silanol (the said alcohol or silanol pr:fcmbly
containing 1-20 carbon atoms). Examples of carboxy prolecting groups include straight or
branched chain (§-12C)alky| groups {c.g. isopropyl, {-butyl); lower alkoxy lower alkyl
groups {e.g. methoxymethyl, ethoxymethyl, isabutoxymethyl); lower aliphatic acyloxy
lower alkyl groups, {£.g. acetoxymethyl, propionyloxymethyl, butyryloxymethyl,

10 pivaloyloxymethyl); lower alkexycarbonyloxy lower alkyl groups {¢.g.
1-methoxycarbonyloxyethyl, 1-cthoxycarbonyloxyethyl); aryl lower alkyl groups (e.g.
p-methoxybenzyl, g-nitrobenzyl, p-nitrobenzyl, benzhydryl and phthalidyl); tri{lower
alkysilyl groups (e.g. mimethylsilyl and t-butyldimethytsilyl); wiflower alkyl)silyl lower
slky! groups {¢.g. wnimethylsilylethyl): and (2-6Chalkeny) groups {c.g. allyl and vinylethyl}.

L5 Methods particularly appropriate for the removal of carbaxy] protecting groups
include for example acid-, metal- or enzynuically-catalysed hydrolysis. Hydrogenation may
also be used.

Examples of hydroxy protecting groups include methyl, t-butyl, lower alkenyl groups
{e.g. allyl); lower alkanoy] groups (c.g. acetyl); lower alkaxycarbony! groups (e.g.

20 p-butoxycarbanyl), lower alkenyloxycarbonyl groups (e.g. allyloxycarbonyl); aryl lower
slkoxycarbonyl groups {e.g. benzoyloxycarbonyl, p-methexybenzyloxycarbonyl,
g-nitrobenzyloxycarbonyl, p-nitrobenzyloxycarbenyl}; i lower alkylfarylsilyl groups {¢.g.
mimethylsilyl, t-butyldimethylsilyl, {-buiyidipbenylsilyl); teuahydropyran-2-vl; aryl lower
alkyl groups (c.g. benzyl) groups; and triary| lower alkyl groups (e.g. triphenylmethyl).

25  Examples of amino protecting groups include formyl, aralkyl groups (e.g. benzyl and
substituted benzyl, c.g. p-methoxybenzyl, nitrobenzyl and 2,4-dimethuxybenzyl, 2nd
triphenylmethy!); di-p-anisylmethyl and furylmethyl groups; lower alkoxycarbonyl {c.g.
t-butaxyearbomyl); lower alkenyloxycarbonyl (¢.g. allyloxyearbonyl); aryl lower
alkoxycarbony) groups (e.g. benzyloxycarbonyl, g-tnethoxybenzyloxycarbonyl,

30 g-nmirobenzyloxycarbonyl, p-nitrobenzyloxycarbony); trialkylsilyl (e.g. trimethylsilyl and
j-butyldimethylsilyl), alkylidene (c.g. methylidenc); benzylidene and substituted
benzylidene groups.



protected hydroxy group known in the art, for exanple sinple ethers such as
a nethyl ether. ten-butyl ether or silylethers such as -OS i [ (I

4C) aLkyl |, (wherein each (I-4C al kyl 20 group is independently selected
frommethyl, ethyl, propyl, isopropyl, and tertbutyl). Exanples of such

trial kyl sil are trincthylsily], triethylsilyl ERRRRR%, syl
and ten- bu%l{l‘ %I m:'?ﬁylsi]yl. Further suitable silyl et he'rIr'{J;‘J are t“ osl'a

cont ai ni ng phenyl and substituted phenyl groups, such as -SI(l'hMer) and
-Si (Tol h]er) (wherein To[ - nethyl benzepne). Further suitable values for
hydroxy protecting groups are giveri 25 hereinafter, Conpounds of Fornul ae
(lit) to (XI[) arc commercially available, or arc known in the art, or

maybe made by 0, r_exanpl e as sho n the
acconpanyi ng |W§%%1%%T“ﬁﬂ?h%{ﬁﬁﬂﬁ@@f%ﬁﬂ§m"l%' Igfarrpl es, or
as dESC:’jI bbdciaeiphmh}fdﬁﬁgmimntmr:npmlﬁmdlmicrm%dgmwﬁsm dror Sg%llg%zuchd
conpounds ns an
VO oswoo%’z"“’é é‘ﬁféf‘gﬁ%"&'?f‘h b“:' %H‘é?‘éf”ﬁb{“ﬁﬂcf‘"ﬁbgoﬁrﬁﬁ? Seci at ed
that any asugh a@ mrmwnkylhxﬁambmpbrm ﬂlnemEdamgr :b%q @uﬁ;l-seacnhmimﬂe subst i tglt i on
or nmetal cat ro.cesses, opt j ona in t he presence sui tabl e
but . Co$rp g%IX‘B? FAINE PR °U$'—"'4’PB\V Pﬁrﬁﬂébbmﬁ‘géb Efﬁﬁ' ‘gléd“t hose
shown in  RIQCREARGKcArolcOiny gra¥oPd h iy e eERAEd IR By dralpas r@bove for
conmpounds of[ forfrul ;?ml 1?1Lr®g é ﬁ#ﬁgﬁgroup RL in tﬂﬁe?co?rpounds of

f or mul ae (%ETP"-‘"(’F%““‘Q’W i §ci dn'-‘é*R!l‘ll) may be 10 nade by reaction of
Suitabl o pr ocusapse b SATRANDIL: hidk GRATA Rolbdd b b iRhlyYly vos | { her eof

dependi ng on the nature of rou for exanple, "by nucleaphilic

di spl acerrebﬂn?!dﬂmwﬂ"ehmdrigbigmﬁubbc oy mtﬂl)’l}m%buumhblf Ecmommwwxl Conpounds
g}‘ rr{olotra uﬁ%t %gﬁtlgpgﬁ%ﬁ | Hl%g‘r cmg%iﬁyng g\r{@ﬁn”!ﬂ?@n@r y avgﬁﬁ‘gbl e
conpounds,t imn}lﬁyhdnb sy T ttmi nléylfmrlhid)dwnﬁﬂwlihqrt -yl ilinfethy tﬂiylln@qutm'l.aval | able in
2005/ 0565t e R rAE R Lt arERt b A U R 25 oups. are g ven
in the Scheifstexpiphawl (can HAaﬁmt:ho:tyb&ngk)cmam&mgrl e Aphakoxybadyiiyay
general |y , be, 4Rl hed, anal Ga0ELY 0Ll QRS 120309, PELG ALY ot hods
15 and substituted vinyl e.g. 2-pheaylvinyl),
Amlkexymethyl, groups may be introduced onto the amide group by reacting the
latter group with the appropriate aralkoxymethyl chloride, and removed by cataiviic
hydrogenation. Alkoxymethyl, tri alkylfarylsilyl and i alkylfsilyloxymethy] groups may
be introwjuced by reacting the amide with the appropriate chloride and removing with acid;
20 or in the case of the silyl containing groups, fluoride jons. The alkoxyphenyl and
alkoxybenzyl groups arc conveniently imroduced by arylation or alkylmion with an
appropriate halide and removed by exidation with ceric ammonium nitrate. Finally alk-1-
enyl groups may be introduced by reacting the amide with the appropriate aldehyde and
removed with acid.
25 In the above vlher pharmaceutical compasition, process, mcthod, use and
medicament manufacture features, the alternative and preferred aspecis and embodiments
of the compounds of the invention described herein nlso apply,
The following examples are for illustration purposes and are not intended to limit the
scope of this application. Each exemplified compound represents a pariicular and
30 independent aspect of the inventian, In the fellowing non-limiting Examples, unless

otharwise stated:



exanple Bull. Chem Sec. Japan, 73 (2000),471-494, international Patent
Application WO 20 20021050003 and Bi oorgaj @nic and Medi ci nal Chem stry
Letters, (2001). H 407. OH H'01M DI ADPt Phs F.~0 Y JI cum F TM F oel, oa"
Scheme I ~ HET-1 Ho HEI'~1 ~r. b {]' q 0 K2COs, MCN Er.tr M crowave 160C.
3h rrErs SeHaweman0 21ML7017111 1 PCTI CB2t M R111112471PCTGHI04MAHT_ §  H
~AH8 oo HET-2 I.11dpY/ aV0l. 70(i. 3h H'-2 Schenme 3 oe, ern CGah
FO=SF1000: H, Cut MCN, AMC, 24h (J. Ruor. Chem, (79a9), 1F1 HET-1 r u,
433) F~pp | HF HET-r ~Yo Ova )ZI 561Schene 4 [POis protecting group, Ts
IS p-toluenesul fonyl].

(i} evaporations were carried out by rotary evapomation in vacue and work-up
pmcedures were carricd out after remaval of residual solids such as drying agents by
filtration;

(ti} operations were carried out ot room wmperature, that is in the range 18-25°C

5  and under an atmogphere of an inert gas such as argon or nitrogen;

(i) yiclds are given for illustration only and are not necessarily the maximum
altainable;

{iv} the structures of the end-products of the Formula (1} were confinmed by
nuclear (generally proton) magnetic rescnance (NMR) with a ficld strength (for proton} of

10 300MHz (generalty using a Varian Gemini 2000} or 400 MHz {(generally using a Bruker
Avance DPX400), unless otherwise stated, andd mass spectral techniques; proton magnetic
resonance chemical shifi values were measured on the delta scale and peak multiplicities
are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; g, quartet,
quin, quintet;

L5 {v) intermediates were not generally fully characterised and purity was assessed
by thin layer chromatography (TL.C), high-performance liquid chromategraphy (HPLC),
infra-red (IR) or NMR analysis;

(¥i) Purification by chromatography generally refers 1o flash column
chromatography, on silica unless otherwise stated. Column chromatography was genemlty

20 carried out using prepacked silica canridges (from 4g up to 400g) such as Redisep™™
{availablc, for example, from Presearch Lid, Hitchin, Herts, UK} or Biotage (Biotage UK
Lid, Hertford, Herts, UK), eluted using & pump and fraction callector system. Purification
by Solid Phase Extraction (SPE) methods gencrally refers 1o the use of chromatography
curtridges packed with SPE materials such as [SOLUTE® SCX-2 columns (available, far

25 example, From Intemational Serbent Techonology Lid, Dryffryn Business Park, Hengoed,
Mid Glamorgan, UK);

(vii) Mass spectra (MS) data was generated on an LCMS system where the HFLC
component comprised gencrally either a Agilent 1 100 or Waters Altiance HT (2790 &
2795) equipment and was mn on 8 Phemonenex Gemini C1§ Spm, 50 x 2 mm celumn (or

30 similar) cluting with either acidic cluent (for exampte, using a gradien between 0 - 95%
water { acetonitrile with 3% of & 1% formic acid in 50:50 wateracetoniuile (v/v) mixture:

of using an equivalent solvent system with methanol instead of acetonitrile), or basic eluent



Exanpl es of conversions of a conpound of Fornula (1) into another conpound
of Formula (1), well known to those skilled in the art, include functional
group intereonvers ions such as hydrolysis, hydrogenation, hydrogenolysis,
oxi dation or reduction, and/or further 10 functionalisation by standard
reacti ons sugiraswasside or netal -catal ysed coupling, or ?y lﬁQPMJﬂ
di spl acenent reactions. Further exanples ofa conversion 0 ound
Formula (1) into another conpound of Fornula (1) is rnethylatlon of a
hydroxy group in RL to give a nmethoxyegroup. and conversion of, for
exanpl e, a hydnxyntthyl group in R (such as when Rl is hydroxyprop 2-yl)
into a di Tl uoronet hoxy group, using reactions such as those as 15

11 ustrat gl ki) 688, élmhﬁ:%tvuchlu.b@ @aﬂo%ﬁérqgguame WPk bf MERESRR . R

and/or R "may bé i'ntnxJlcc Into | ecu at any conveni ent point in
t he synt hetrhmonieiprseioritrte mimiyre) sndrhe Mrompgnanheomnrised generzltnatariral s. A

pr ecur sor {;%:m cul e
during the"tc‘pd’goceséer @ﬂﬁ@a@k@@%%?ﬁ& ove ){g‘ﬁgpﬁﬁﬁﬁg& @3%1‘2 orne into the
desi red suinstsiyred il VaTotal Ahsngkion Coma0gao fron 22 0-Hénop ap gordatef anilor nul a (1) ;
fol | owed [e.n essaJ converti a.compowxl of Formula ((1) into
anot h\(,a\ﬁ coﬂ‘@ﬁfﬁa o= Igém{z)il)"' “'%Aof"j w%g}l} Wiakt Cﬁﬁ AL 2471
-57- i) ediMesgitanyispantcht vilge ngmmﬂﬁs(,.\i-&n‘d/ or iii) for mng a salt

t hereof . Speci tion conditions f r, ove I ns,are as

fol | ows, wher eE‘r\"\léﬁ’é‘a}(’:]F’mmP"g“ﬁ Wﬂf"e‘ﬁ‘i\‘ q 6%”\5" i gﬁsféﬂg?'ﬁ"bl y (I

-0 al kyI hafmsexﬂmbpﬂm'tml Bq;rmgeu,lﬁmm,-@gﬂ?r ocesr a) -- coupling reactions
of am no groupa W th carboxylic acids to forman amde are_we|l known in

the art. For eXshprins E?‘)‘“%F‘r\?@n‘a'ﬂl)b‘ﬁﬁ?ﬂﬂ“}%i’[@‘ﬁff&&[&*l SRR AARTEREYsuch as a

car bodjgi M(BECH QHﬂle‘ﬂnsrg%ﬁﬁﬁll}Od%ndn&ﬁ.{lquﬁ} Shidthd il sleRACs Mettler DSCB22c or a
3-et hyl carbodi1m de hydrochloride) in the

(1-(3-dirnet hy| am nopr op
presence cAfieids aﬁmi/%?fi}'ﬂi’:ﬂb' leithm)S mgobmaseria &EF@%]MF%UCh as 10
di chl or Om’aid?f’aﬁkﬁn@ ed il SHAERN1E, QrEn- S%!r{hi!rt &BgQ room

tenperature, or (ii) reaction in e carboxylic group |s activated
to an aci ¢281l nmicammmwmlmﬁwrmﬁpw gns usieg nigogdnevasueskence of a

sui tabl e spl ¥601, S UFIboIRL B Minut G A1 SR AEA S fin S bnse and/or peak
15 temperaturc values of the DSC may vary slightly from one machine to another, ane method
ta another or from one sample to another, and so the values guoted are not to be construed
as absolute. I wilt be appreciated that some samples may be selvates and that this may also

affect melting paints.

20 Abbreviations

DEM dichloromethane
DEAD diethylazodicarboxylale
DIAD diisopropylazodicarboxylate
DIPEA N.N-Diisopropylethylamine
25 DIMA dimethylacetamide
BMSO dimethyl sulphoxide
DMF dimethylformamide
EDAC |{3dinwthylaminopropyi}-3-cthylcarbodiimide
hydrochloride
30 HATU O-(7-Azabenzotriazol. 1-yI}-N,N,N" N'-

tetramethyluronium hexoflucrephosphate

HPLC high pressure liquid chromutography



then be reacted with a conmpound of Formula (lle) in the presence of a base,
such as 15 triethylamne or pyridine, in a suitable solvent such as
chloroformor DC,Mat a tenperature between oC and 80C. Process b)
-conpotmds of Formula (V) and (VI) can be reacted together in a suitable
sol vent, sWhIMWEMIIFE or tetrrhydrofuran (THF), with a B53&EUEMIHA sodi um
hydri de or potassiumrerr-butoxido, at a tenperature in the range 0 to
200C, optionally using 2U m crowave heating or netal catalysis such as

pal | adi un(l1)acetatc, palladiumon car#dden, copper(ll)acetate or
capper(1)iodide; alternatively, conpounds of Forrmula (V) and (VI) can be
reacted together in a suitable solvent, such as THE or DCM wth a suitable
phosphi ne HME as tri phenyl phos pivnimsypropydimethycilinbosboxyl at e such as

di et hyl axqdi.car boxyl at e; process:. ld also rLl out using a
precur sor qlq’c%'f?he ester 25 of fo?‘ﬁ@%ﬁ%@f%}ag cfh&ggg;‘%ﬁ&%%&yl -aitrile or
trifluoromMbyl derivative, fol lAbmedyliypymodidster Si on to a carboxylic acid
and am de\ﬂﬁénati on as previousl é%{descri bed; Prvicen c) - conpounds of
Fornul a ( ) and (1X) can be PHEIA FYsRegEPRMCS FCHT 8t abl e sol vent,
such ag DM or TI-1F, with a bassnsitpeatmnsodi um hydride ar potassium
ten-butoxide, at a tenperature in th ange 0 to 200T. optionally using

m crowave REat i ng 30 or netal cé'f%i'fﬁ?é“guch as palladium(ll)acetate,

pal | adi umgfy, carbon, copper (I|) aSmicrdaBetRfaciacopper (1)i odi de; process c)
could also be carried out using a precursor to the ester of H't

21M i i1 M iGPGs Pl | C 1121M ANI | EeterogfBorpfafmyl a (X) such as an aryl-nitrilc
or trifluqpeurgt hyl derivative, fgllawafaii.conversion to a carboxylic acid
and am de formation as previously described; conpounds of the fornula

(VI 11)t0ar NadiA®r ci al | y avai | ablsedivp heameteldigilagide ed from conunercially
avail able materials by processes well known to those skilled in the art,
for .5 exanple functional group internonversions (such as hydrol ysis,

hy dr ogenatAlbepmpoymit nages sieresiesyedoming ATIONAME eoprhutet paakyge. and+or fi ut her
functionalisation and/or cyclisation by standard reactions (such as am de
or sul phonam dc or netal -catal ysed coupling, or mnlcleophilic displacenent

or el ect sap¥aniplec] : JUPSLAdetiitinon yicerohi lipyeidin-Bytlcogd$-()L5-2hedatsivdn of a

corrpouE’cEi of Eﬁrrru: a ﬁ )g“ \é\“h g é_ﬁgéougd of Formula (X11) 10 can be
per f or rred £ SO RSy il or a non-pol ar solvent such as
THE with
H
H,_0
O LS

0
A mixture of 3-{[5-{azetidin-| -ylcarbenyl)pyridin-2-ylJoxy }-5-[((15)-2-{[(1,!-
dimethylethyl} dimethyl)silyl]oxy}- 1 -methylethyl)oxy]-#-1,3-thiazol-2-ylbenzamide {0.135
g, 0.33 mmol) in methanol (10 mL) and 1M hydrochloric acid (10 mL) was stirred for 20

20  mingat RT. The volatiles were removed in wacue and the residue taken to pHS wilh

saturated aqueous sodium bicarbonate solution then extracted into ethyl acetate {3 x 30
ml,) and the combined organic layers washed with water (30 mL), brine {30 mL), dried
{¥gSO.), filtered and the solvents removed in vacuo to a residue which was
chromatographed on silica cluting with a gradicnt of 0-18% methanol in ethy] acetaie o
25 give the desired compound (55 mg).
'H NMR 5 (CDCly): 1.32 (d, 3H), 2.30 (s, tH), 2.39 (quin, 2H), 3.79 (m, 2H), 4.20-4.40
(brm, 4H), 4.58 (m, H), 6.98 (m, 2H), 7.27 {m, 1H), 7.35 (m, 1H), 7.39 (s, 1H). 7.41 (5,
¥H), 8.11 (d, IH), 8.41 (s, [ED), 11.50 (s, 111). msz 455 (M+H)™



a strong base,
t enper at ure bet ween
catal ysi s,
copper(i[)acetate or copper(l)iodide;
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452
{M+H)

TH NMR & {CDCLy): 1.33 (d, 1H), 240
(quin, 2F), 3.78 (m, 2H), 3.82 (s, 3H), 4.25
(t, 2H), 4.37 (1, 2H), 4.57 (sextet, 110), 6.80
(d, 2H), 7.11 (s, 1H), 2.28 (m, 2H), 7.63 {s,
{H), B.52 (s, 1H), B.61 (s, 2H)

id

ﬂ“T“Tgrif:}_
o 07

452
(M+H)"

"H NMR & (CDCly): 1.28 (d, 3H), 2.26
(quin, 2H), 2.48 {1, 1HD), 3,67 (m, 2H), 3.69
(3, 3IHY, 4,18 {1, 2H), 4.45 (sexiet, 1H), 4.63
(t, 2H), 6.70 9m, 2H}, 7.05 (m, 1H), 7.20
(m, 2H), 7.28 (m, 1H), 8.02 (d, 1H), 8.21

{4, 1H), 8.23 (s, 1H)

The preparmion of 3-{[5-(azetidin-1-vicarbonyl}pyndin-2-ylJoxy}-5-[{{ 1.5)-2-{[{1,1-
dimethylethyl)dimethyDsilyljoxy }-1-methylethylyoxy]-¥-1,3-thiazol-2-ylbenzamide used
in Exarple 1 is described below:



branched chain (I -12C)alky | groups (e.g. isopropyl. 1-butyl); | ower

al koxy | ower al kyl groups (e.g. nethoxynethy), etboxynethyl,

i sobut oxynet hyl); |ower aliphatic acyloxy |ower alkyl groups. (e.g.

acet oxynmet hyl, propi onyl oxymet hyl, butyryloxynethyl, 10 pival oyl oxynethyl);
| ower al koXNEHPBEWRHIoxy | ower al kyl groups (e.g. PUTHGBINGAN 2]

1- met hoxycar banyl oxyet hyl , |.ethoxycarbonyl axyethyl); ary | | ower alkyl
groups (e.g. g-nethoxybenzyl, Qnitrobenz) |I. A-nitrobenzyl, benzhydryl
and phthalidyl); tri(lower alkyl)silys-groups (e.g. trirnethylsilyl and
t-butylditnethylsilyl); tri(lowr aLkyl)silyl |ower alkyl groups (e.g.
trlnethyIS|IerthyI) and (2 6C3a|keny| groups (e g. ally I and

vi nyl et hy 3){ for the renoval of

car boxyl i

enzyt ni carfy=reata e o T ogeHatt ' :

F. xanp] es of hydroxy protectlnq groups i ngl nethyl t- butyl | ower

al kenyl groups (e.g. allyl); a ﬁo oups (e g. acetyl); | ower
al koxycar bonyl groups (e.g. 2 1 bu o nyl), | ower al kenyl oxycarbonyl
groups (e.g. allyloxycarbonyl); aryI wer al koxycar bonyl groups (e.g.

bennyl oxycar bonyl , pnethoxybenqitox c onyl, 2-nitroben yloxycarbanyl,
p-nitrobenxyloxycarbonyl); tri +8 | kyl laryl silyl groups (e.g.
trinmethylsilyl, t-butylditnethylsidyl, 1-butyldi phenylsilyl);

a0 2 o Y mof s bl BRI B TR A 0P, ane
prot eci ng; lxﬂrﬁicuﬂgmfmwmu nﬂ&?’:ﬁ?l}nﬂ.ﬁguﬁﬂnﬁ?ﬂ'@l Saanekt- and

substltuted benzyl P netho ben ni troben
i 1ot e BEHda 200 i B i el lcarbom b bt (94 e
furyi met hh'@%:%??n acklexvﬁ{lcfﬁ&@% YR RORYed {rfxrlre ucmmq@a@m@mﬂmha | ower

al kenyt oxycar bonyl xycarbonyl) aryl | ower oxy;g{bouyl

groups (e ugtmubre'ﬂpqucfar*bm The WWF h@aylmﬂyq eshdil

'?r Plrrte': ﬁg?&#l"?‘ﬁ rgilta?% LF)E]I met yI SI ?%EFESQ’HL eEﬂJJ(L@.I lﬁ%kﬂ il I fgege)

benzylliddc vas awpdmmsibmﬁhmwwwatbeﬁizyﬂﬁ mﬂchbnm(éﬂu pg.), Mei @133@01@111

Pilrrl Gh21MMA11MI?2171 - tho ro [ b val orhydroxy and
am no prote@xﬂ “ﬁﬁﬁgﬁ gmu orve éﬁ%%%h s P§€§H§FEWHW%thIeaphlllc
di spl acensnt! 004t a:ccblmm me to give the desired cumpound (0.15 g).

miz 569 (M+H)"

15 The precursor for Example 1a was prepared in a similar fashion from 3-(({1.5)-2-{[(1,1-
dimethylethy X dimethyl)silvl]loxy}-1-methylethyljoxy)-5-hydroxy-N-1,3-thiazol-2-
ylbenzamide using 5-{azetidin-1-ylcarbonyl)-2.3-dichloropyridine;
Siructure m/z. NMR

\?;':“"\r“ Q’tu 0 603, ﬁﬂf '"H NMR 8 (CDCly): 0.00 {f' 3H), 0.03 (3, 3H), 0.81 (s,

(M+H)" | $H), 1.27 (4, 3H), 2.32 (quin, 2i[), 3.60-3.80 (m, 2H),

4.15-4.35 (brm, 411), £.45 (m, 1H), 6.83 (d, 111), 6.95 (m,
8 | 1H), 7.19 (d, LH), 7.25 (5. 1H}, 7.30 (s, LH), 5.0% {d, 1H),
$.17 (d, LH), 11.95 (brs, 1H).

The precursor for Example 1b was prepared as described below:
20



cnzym cal | y-catal ysed hydrolysis, catalytic hydrogenol ysis or

phutol vtically for groups such as g-nitrobenzyl axycarbonyl, or with
fluoride ions ror silyl groups. For exanple, 5 nethylether protecting
groups for hydroxy groups may be renoved by trinethylsilviiodide. A
ten-butyl ethemwpiouecting group for a hydroxy group nmaypdfhaRMag: by
hydrol ysis. for exanple by use of hydrochloric acid in nmethanol. Exanples
of protecting groups for am de groups include aral koxyznethyl (e.g.

henzyi oxynmet hyl and substituted benryl oxvret hyl); ai koxynethyl (e.qg.

met hoxynet hyl 10 and trlnethyIS|Iertﬂ%Xynethyl) tri alkyllarylsilyl
(e.g. trimethylsilyl, I-butyldlrnethyIS|Iy t-butyl di phenylsilyl); tri

al kyl I aryl , I . I ¥l oxymet hyl,

1- butyld|c1=>3 29, 4- nethoxyphcnyl) 2, 4-

Wleth¢1Hdig ] | e Yo ¥)- ¥ 19 iz J.
4- nethoxybenzyl) 2, 4- dl(alkoxy)benzyl (e g 2, 4- dl(nethoxy)bcnzyl) and
al k- itnvl (e.qg. aIIyI but - kfff I 'gybstltuted vinyl e.qg,
2- phenyl vi nyl ) . Awalkoxynethyl, efintroduced onto the am de
group by reacting the latter group w t he appropriate aral koxyntt hyl
chloride, and renoved by catal ytic ogenation. Al koxynethyl. tri
alkyllarylsilyl and tri alkylls{Tyl 8xynethyl groups may, be introduced by
reacting the amde with the appropfi Mate chloride and removing with acid;
20 or in the case of the silyl coﬁ?alnlng groups, fluoride ions. The

al koxy phc nydsiuandrbofdik WRGHIN7 Inng:npmmqu sw&elo@m{{( salznﬂnoiduced by
arylati_on or allylntion wth a propriate halid renoved

oxi dat ibn ‘Im‘h"'@bﬂﬁélmﬁhﬂxﬂﬂxm ﬂ‘r“ﬁ’!*é '=ﬂ1§'ﬂﬁw]’r5yh)ﬁlr'?‘)uil 3éh‘9+“1'§r oups may be
trod o) t

![QI’ Lgvgge ﬁ nﬁé%{ bgglgl ﬁg% b%')\é@&@wc%ﬁ@ E@(&eutl gaJ ?rpom tion,

prates, nﬁnw&llnd%bmm lﬂb?dlb@aﬁbﬁrtbmrrﬁihmﬁlﬁ@mke&ﬁ%mwn in BMA(3tr nat i ve

and pref errh@okn@ﬁﬂq Fred ANGwE eﬂ?@fﬁ in PRiblE&: G PH{‘%\V@ &:.Pﬁlhbme“t' on

descri bed rern a SO apply OW ng exanp s are ustration
pur poses dfid naxterervedts allm-ehdechch & Tlandpressidrend seopatitned hﬂwmamﬂhﬂ cation. Each

exenpl jfied co t.icul ar and 30 |nd aspect of

the | nifncttei (R ariBl R Tk ahiafthd B il R My TR O oo

stated: - %dudr (24 M d0)YIhéNhe 430 :RC,I Hhtﬁﬂ%ﬂﬂlﬁﬂi?ﬁnpﬂmt:d to a n:51duc which was
chromatographed on silica, cluting with a gradicnt of 0-100% cthy! acetate in ischexane, to

give the desired compound. (47 mg).

TH NMR & {CDCly): 0,00 (s, 3H), 0.03 (s, 3H), 0.83 (s, 9H), 1.29 (d. 3H), 2.32 (quin, 211),
15 3.65-3.80 {m, 2H), 4.21 {1, 2H), 4.46 {m, | H}, 4.68 (1, ZH), 6.81 {5, 1), 692 (m, 1H), 7.25

{m. 1H), 7.30-7.50 {m, 2H), 7.65 (m, 1H), 8.08 (d, IH), 8.28 (5, 1H), 11.50 {brs, 1H).

mfz 569 (M+H)'

The precursors for examples 1¢-1d were prepared in a similar fashion from 3-hydroxy-A-
20 (1-methyl-1 H-pyrazol-3-yi)-5-[({ 15> 1-methyl-2-{[is(]~
methylethyl)silylJoxy} ethyloxy}benzamide using the approprinte hromopyridine:



-61 (6) evaporations were carried out by rotary evaporation in vacuo and
wor k-up procedures were carried out after renoval of residual solids such
as drying agents by filtration; (ii) operations were carried out at room
%npenturr, that is in the range 18-25C 5 and under an atnosphere of an
inert gas swctwzstarigon or nitrogen; (iii) yields are giftERiBREEOOTI
illustration only and arc not necessarily the nmaxi mum attainable; (iv) the
structures of the end-products of the Formula (1) were confirmed by

nucl ear (generally proton) magnetic respnance (NVR) with a field strength
(for proton) of 10 300MIx (generally using a Varian Gem ni 2000) or 400
MHz (generally using a Broker Avvee DPX400), unless otherw se stated, and

mass spectral technigues; proton magnetic resonance chem cal shift val ues
wer e neaspfecctore t he del jan/gcal e [afedRpeal s nul ti pli CI ti es are shown as
foll ows: Ss—=s+nglet—-d; C""E!Ct; —ttpet=—m—+—ptat ; br, broad; q,
quartet, EE: ui n'gr.?,x_; ?’g (v) i|ntermedi ates were not generally fully
characterj|s %’n%}&drity WwHgsselssed by thin layer chrqgmatography (TLO),
hi gh- per f pr i quid ¢hromatography (I11PLC), infra-red (IR) or NWR
anal ysis;| (vr) Wrificatijon by chromatography generally rijefers to flash
colum chromatography an silica unless otherwise stated. Colum

chr omat ogra/p‘hy was ergl%9§ 20 karried out using prepadked silica
cartridges (ﬁr pip tg { 9 sjuch as Redi sepTM (avail gbl e, for exanple,
from Presgarch LtH, H tchin, rtjs, UK) or Biotage (Biotdgge UK Ltd,
Hertford,|li UK), eldted using a punp and fraction cqllector system
Purificat|on by Solid Phase Extr@action (SPE) methods gerlerally refers to
t he use ot—ehrenrategraphy—eart+dges—packed—wth—SPE—+ateri al s such as

| SOLUTFAV SCX-2 colums (avail abl e,
Sor bent Teﬂhiﬂ@hﬁm‘iplhhﬁlphdd?mﬁé]& Bt WeHepaitd alcordiB@@RehiharidM d G anor gan,

UK); (vii) 9% ass, spec s_generated on an LCMS system where
the HPLC Eﬁ'ﬁﬁﬁﬁéﬂ’t"“ﬁéh@ﬁ 3%%? %&]Q% PIEPRSHIOR Ohgi | ent 1100 or WMters

Al liance |5$ﬁ%%@ny|y@@lnwwg% run on a Phenonenex Gemni C
IS 5pm 50 X nm col um

for 25 exanple, From International

Bromotisiiriphenylohosphine)onper
Copper (1I) bromide (111.7 g, 0.5 mol) was added in portions to a stirred solution of
triphenylphosphine (557.4 g, 2.13 mol) in methanol (1.85 L) at RT {an cxotherm w 32*°C

10 was observed). The reaction was stirred for 10 minutes then heated to 65°C and cocled
overmight. The solid was colleciad by filtration, washed with ethanol {5 vel), dicthyl cther
(3 x 5 vol}, dried on sinter under vacuum for 2 hours, then in a vacuwm aven et 30°C
overnight to give product as erystalline solid (460 g).

15 The preparation of 5-(azetidin- 1 -ylcarbonyl}-2-chlorepyridine used in the preparation of 3-
{[5-(a=ctidin- 1 -ylcarbonyl)pyridin-2.yloxy}-5-[({15)-2-{[{1,1-
dimethylethyl){(dimethyl)sitylJoxy}- 1-methylethylyoxy] -N-1,3-thiazol-2-yIbenzamide, a
precurser 1o Example 1, is descobed below:

20 tidjp-1-v]e. jeli

. 00

o



30 simlar) eluting with either acidic eluent (for exanple, using a

gradi ent between 0 - 95% water! acetoniuile with 5% of a 1% formc acid in
50: 50 water.acetonitrile (vlv) mxture; or using an equival ent sol vent
systemw th net hanol instead of acetonitrile), or basic cluent O 21 M
(ML711; 1 t' b skl d 4l 4nNL 24" 1 -62 (for exanple, usingepaghdgding?d,
between 0 - 95% water/ acetonitrile with 5% of a 0.1% S80 Anmonia In
acctonitrile mxture); and the MS conponent conprised generally a Waters

ZQ spectroneter. Chromatograns for El e\cgtgr ospray (ES 1) positive and
negative Base Peak Intensity, and t; “Dot al Absorption Chronatogram from
220- 300nnt, are generated and 5 values for nlz are given; general ly, only

ionsvvhich u ot herw se
o ! oty e AR U BL 0 SR Tt U 250 BB

i ncl ude " Smiatyi ciloadt (6167 ml;, C6ENMED pindHEW (20 mL Rindt2a ) kydregieh icBlbnde miedtey” and
"Bi ot age | |t| i ght" i. Mel ti.n S, wer e n | vy ,carried out
by Differ e{‘]ii *%2:3 nmn%ﬂlér %ﬁ?ﬂ? Treth® sun%oﬂp%g[ 4h°é’ﬁsaﬁr\§§|?°§5%s%aéﬁwqal ly
cond:Jct edf ml;ﬂngtﬂeﬂd& qsraﬁﬂil tc:‘p‘ira]lG-hmauSTEc irkitlddl edid m&l 2€as Gfsscavedl‘ihm.‘JM[mDSOBZO.
Sanmp eso I C ess t teri cont ai n jn a 40 L

al um num 5‘1‘3?’74@ '\RA"t"H’“éF‘d% é@glh?'%"’c (ﬁéﬁﬁé%?qdﬂ’@??ﬁfje t enper at ur e
range 25C {ridthyRdfde @14 al; 9N ﬁzﬂhl]hﬁ*@ﬁ]hl‘aﬂfﬁﬂ)&h@fmﬁ%ﬂﬂf foR DN HERs. The PUT g€
gas using nitrogen was used at a flow rate of_ 100 per mnute. It wll

be under st Bb VEERARITRCGHIBE OIS BRSNS ﬂil@nf%?caﬂ}wbn%wdé@ B t he DSC

may vary SﬁﬂthNI kitrid Jcﬂﬂ‘i@ﬂﬁ.}nmmlﬂ?a&ﬁmqm} has waﬁ&?scgﬂnhﬁ’lﬂ. “iupmﬁnﬂwer or
from one Sanp e to anot her and t he val ues uoted are ‘not to be

const rued awsousisednmhydrogen wmwtbbﬁﬂaﬂyﬁr@ébav%@ﬂnﬁatd@éﬁ@s%‘aﬁpméshﬂrmy be
|
sol vat gg aggh, cﬁuhﬁgﬁg&i W ﬂ&gy@ﬂ.@mwﬂ; k 9&%112& of SHEP BRGNS at 1 ons

DCM di chl orone zodi car boxyl at e
di i sopr opyitl e gfadentydbt180% ctipl RERAD Noﬁimnmww &t Hesirachforepontd (VA
di-met hyl acer gmde, 5 OGS, IPL0N 255 BIOKLIS, 41y, 7.42 (4, 1H), 7.57 (d. 1H). 8.63

(s, 1H). sz 197 {M=H)'

15 ‘The halopyridines vsed in the prepamtion of precursars for Examples 1a-1d were prepared

in & similar fashion from the appropriate nicetinic acid:

Structure miz NMR
g . ' NMR § {(CDCly): 2.43 (quin, 2H), 4.21 - 4.44 (m, 41,
C‘nYC: 8.11(d, 1K), 8.53 (4, 1H)
-]
a ﬁr 241,243 [ 'H NMR 3 (CNCL): 2.35(quin, 2H), 4.25 {1, 2H), 4.70 {2,
L} » .
v (M=H)" | 211}, 7.93 (d, LLT), 8.03 {d, 150}, 8.63 {s, 1FD).
S 241,243 | "H NMR & (CDCly): 2.42 (quin, 2H), 4.20 - 4,45 {m, 41I),
o ..... - {M+HY | 516 {1, 1H), 8.76 {1, 2H)
H

The nicotinic acids were cither commercially available compounds or compounds known
20 inthe literature. Reference for 2-{azetidin- 1-ylcatbony|}-5-bromopyriding (Heteroeycles.
15(1} 1981, 213-23),



DMF di net hyl f ormam de EDAC 1- ( 3-di net hyl am nopr upyl ) - 3-et hy! car hodi i m dc
hydrochloride 30 Il ATO 0O-(7-Azabenzotriazol-1-yl)-N, NN, N -

t et raat et hyl ur oni um hexof | uor ophosphate HPLC hi gh pressure |iquid

chr omat ogr aphy WD 20071u( 171ul p[TI(:n21Mol | 02471 -63 H PMC

Hydr oxypr ogwlaetkisicel | ul ase LCMS |iqui d chr omat ogr aphyPUTi(iBawewi3+idt r oscopy
Nhl P N-nethyl -2-pyrrolidonc NVR nucl ear nmagneti c resonance spectroscopy b5
ItT roomtenperature THE tetrahydrofuran TFA trifluoroacetic acid CDCl 3
deut crochl orof orm htgSO4 magnesi um sugf.ate 10 Nal I M) S sodi um

hexanet hyl di si |l azi de Al conpound nanes were derived using ACD NAM | *
conput er package. Exanple 1:3-115-[eV-eiidin-1-yl irbonvl)pyridln-2-

| 1 oxy} - 55-Thlpfepartidnyad3L(H 5)-2-18 !, idirsyddcnr dimethy Bl a8y}t ki axol - 2- - | benxam de
4D 1-YO J

of 3-{j 5- (é?‘@ﬂ'i&*?yr‘.)"i‘ﬂ% M‘Eﬁ?’rfy] yterefiZibengamids used fn the sypdiesis of - |

i met hyl et heaaile® 1h Bid ) t5isldedchb@dbtlaw: - 1- met hyl et hyl ) oxy] -N- 1,3 -thiaxa | -2
-y | benzam de (0.15 g, 0.33 mml) in nethanol (10 nm.) and 1 M

hydrochloric acid (10 nL) was stlrredfor 90 20 mini at ItT. The volatiles
Wer e I emove A¢ 4D fRtvichs : : R x pabeiated aqueous
sodi um bi carbonate Sof utlon then extrac eo |nto ethyl acetate x 30 nil,)
and the cdoebthiggel-bylentamidtayers washed with water (30 nil..), brine (30

m.), dried ./
\"u'u’\rut;]lﬁj"u
OH

An aqueous solution of lithium hydroxide monchydmte (0.304 g, 7.25 mmol) was added 1o
a solution of 3-{[(1.1-dimethylethyIXdimethyl)silylJoxy}-5-[((18)2-{[{1.1-

10 dimethylethylXdimethyl)silyl]axy}- 1 -methylethyl)oxy)-¥-1,3-thiazol-2-ylbenzamide
{1.552 g, 2.9 mmol) in THF (40 mL) and siirred at RT overnight. The THF was removed
in vacua and the residual sotution adjusted to pH 7 by addition of |N hydrochlaric acid
{7.25 mL). A gum formed, and ibe solution was filered and the gum dissolved in
methanel. The filuate was partiticoed with ethyl acetaie {75 mL) and the otganics washed

15 with brine, dried (MgS04), combined with the methancl solution and eveparated 10 a
residue which was chromatographed on silica, cluting with 40% ethyl acetate in sohexane,

tey give the required product (0.865 g)

'H NMR 5 (CDCL): -0.02 (2, 6H), 0.31 (s, SE), 1.24 (d, 3H}, 3.67 (m, 2H), 4.43 (sexiet,

TH), 6.65 (1, 1H), 7.00 (d, 11T}, 7.13 (¢, 1H), 7.15 (1. LH), 7.40 (d, 1H). mez 409 (M+H)'
20

\/ o N
Yoy ‘Qjﬂj' '
iﬂ

teri-Butyldimethylsilyl chloride {1.66 g, 11.0 mmol) and imidazole (1.78 g, 26.0 mmol)
25 were a o a solution of 3-hydroxy-5-{[{15)-2-bydroxy- i -methylethylloxy} -N-1,3-thiazo)-2-
ylbenzamide (1,541 g, 5.24 mmol)in DMF (10 mL} and the reaction stirred at RT under a



(MSHM), filtered and the solvents renoved in vacuo to a residue which was
chrnmat ographcd on silica eluting wwth a gradi ent of 0-10% nethanol in
ethyl acetate to 25 give the desired conpound (65 ng). 1H NVE S (CDO t):
1.32 (d, 3H), 2.30 (s, IH, 2.39 (quin, 2H), 3.79 (m 2H) 4.20 -4.40
(brm 4H), 4.58 (m IH), 6.98 (m 2H), 7.27 (m 1}i), %?(_%'p }., , 7.39
(s, 1 H). WORWYWNIIH, 8. 11 (d | 11), 841 (s, ||F ‘ i'ﬁ‘B‘?’,

nb6455 (M+H)" WO 21M 7i t ML74 41 PCl 7CB21NMH, rr 2471 -64 The foll owi ng
conpounds were synthesised in an anal o_?ous fashion fromthe apprnpri ate
silyl ether. Exanple Structure mix N1fR 12 w~ . 2 489,491 'H NVR d
(CDC13): 1.35 (d, 3H), 2. 25 (s 1H) 2 43 (quin, 211), 3.77 (m 211),
4,20- 0 M]‘IO4A0(IX '7'5- 6.95& lii) 0703(5,1
H, 7.31 ( mfif)mm‘#ﬂsgm(ﬂ@ ‘*YMF'I)GD h?“ﬂrdéfdﬁ'ﬂ)%“urﬂwmmﬂrd“s' 27 Is. 1H),
11. 60 (brcihylicua)c,{ldomYThé%En:lﬁaW(%&&wmﬂn&Zd é&(r»?gsibg 4d38 (m o J.
w" N {H+ (t, 211) (m ,463It
211). 6. 75?{%@1&}msiugz-h(cawnsmwtm?hwnmslhm :mnpsmgmcmm) 7 2S(m

8(CDC§t ? > %&kﬁé"h"g@%‘gi’bﬂ%& ’)*?‘h\]ft “’;’9“3 S&J%L{Rsf%ﬂi F}?% LA (s,

3H), 4.525 6H){0.0008,16H), W6BE, 9i), 026.8) IHY 198 (d, gax.tseﬁn (m, 2i1), 4.25 (81t (im 2H), 7.11

AR (AP . I 8 Tl oy o 200

\
Hﬂ’\rﬂg/ﬂﬂiu

10 Todo{tmmethyl)silane (7.19 mL, 50.5 mmel) was addcd dropwise 10 a selution of 3-
hydroxy-5-{[{15)-2-mcthoxy-{ 1 -methylethyl)oxy }-A~1,3-thiazol-2-ylbenzamide (3.116 g,

10.1 mmol) in acetonitrile (60 mL) under an inert atmosphere and the reaction stimed A RT

overnight. Methenol {5 mL) was added and the reaction stirred a further 10 minutes.
Saturated sodium thiosulphare solution (5 mL) and saturated poetassium carbanate solution
15 {5 mL) were added and the reactian stirred # further 10 minutes. The organic selvents were
removed in vacie and the resulting solution partitioned cxtracted with ethy! acetale (100
ml.}. The Aqueous layer was adjusted 10 pH § with the addition of | M hydrochloric acid
and extracted with ethyl acetate. The combined orgunic layers were washed with brine (20
ml), dried (MgS50,), and evaporated 10 a residue which was chromatographed on silica,

20 eluting with ethyl aceiate, w0 give the desired compound (1.541 g).
'H NMR § (de-DMSO): 123 (d, 31), 3.52 (m, 2H), 4.50 (sextet, 1H), 6.55 (t, 1H), 7.04 (1,
1H), 7.18 (¢, 1H), 7.27 (d, L11), 7.55 (d, 1H), 12.47 (s. 1H). mz 285 (M+H)"

25
A solution of 3-{[{15)-2-methoxy-(1 -methylethyloxy}-5-{ [(2-methylphenyl)methyljoxy}-
N-1,3-thiazol-2-yibenzamide (6.9 g) and thioanisale (10 mL) in trifiuoroacetic acid (65



L{d~~ (N14-H"' (quin, 2H), 2.48 (t, 111), 3.67 (m 211). 3.69 ION ("f (a,
3H). 4.18 (t. 2H). 4.45 (sextet, IH), 4.63 (t, 21), 6.70 9m 211). 7.05 (m
111), 7.20 (m 2H), 7.28 (m | H, 8.02 (d, 1 H, 8.21 (d, 114). 9,73 (s,
1H) The preparation of 3-{

[ 5- (axeti diB-danphfad] bonyl) pyridi n-2-yl]oxy}-5-[((1S) - 2-fCHCEIMe®247I

dunet hyl ct hyl) (di met hyl ) si Iyl } oxy)-1-methyl ethyl

)oxy}-N-1, 3-thiazol-2-ylbctrrami de used in Exanple 1 is described bel ow
V\DZV\FllO?lu | P(-riC Et1DO6M.1771 -6/ _X{[5-(zctidin-I-vlca _ arll>t-

id n-2-vllaxri-5-11113) 2-f ( dincahvicthvl)(d nethyl ill xv)

- 1- met hvkt hvl ) oxvl - W/- 13-t hi azol - 2-vl bcnzam de 7c~ O M N CH Potassium

car bonat e ] § whé stiived Qi SibidATmpctoe mldeﬁoﬁ:@mmhm&uetmau{aéfdmﬁw { 5
di met hyl cahyl xdi nctt hyl) si l'Yl ] oxy}- | - met hyl et h¥ll ) oxy] - dr oxy N1, 3-thiazo
pATUUPTRABFVoeR fth

|- 2- yi heftwsw 4 thoistdur yl acetmie {75 ml)md
5-(azetid rhidhi | )
acetonitr ﬁﬁww&%%#ﬁgmgﬁmedqmﬂ%ﬁ?@ﬂgat eﬁﬁw in a' Hiotagc

i ni tiator »ithetglgeeate (ﬁer?smmmwcmélwRwemmmwsweﬂmtbﬁm giieh RT and
press“?]e zﬂgy? cahd R EHipo f&d?@?%@ﬁé%ﬁﬂu@%mﬁﬁﬁﬁm (e of Wlled With §pd water (50

ayer was separ at ed, ed wth water (5 x 50
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from3-[((1S)-2-{[(i,|- dinmethylethylxdinmethyl)sily

| ] oxy}- 1- net hyI et hyl )oxy) 5- hydr uxy N—l 3- th| azol 2- yl bcnzam de using
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To a sotution of 3-[{| 5}-2-methoxy-(|-mecthylethyDoxy]-5-{ [(2-
methylphenymethylloxy} benzeic acid {9.55 g) in DXCM (140 ml.) was edded oxalyl

15 chlaride {2.83 mL), followed by DMF (1 drop), and the mixture stirmed at ambiem
temperature for 16 hours, The DCM and excess axaly! chloride were removed in vacug,
the residual oil dissolved in DCM {25 mL) and added to a solution of 2-aminathiazole
(2.84g) and triethylamine (7.88 mL} in DCM (75 mL.) at 0-5°C, and the mixture stirred at
ambient temperature for 4 hours, The DCM and excess iricthylamine were removed in

20 wucuw, the residual oil partitioned between cthy! acetate (100 L) and 1M hydrochtoric
acid (100 mL). The ethyl scetate layer wus scparated, washed scquentially with 1M
hydrochloric acid, aqueous sodium hydrogen carbonate solution, and brine, dricd (MgSOy),

and ¢vaporated (o a residue which was chromatographed on alumina with ethyl aceinte as
chiant to give the desired compound (11.0 g). 'H NMR § (CDClL): 1.3 (d, 3H), 2.35 (5,.3H),

25 3.4(s,3M), 3.5-3.6 (m, 2H}, 4.55-4.6 (m, 1H), 5.0 (5,2H), 6.8 (s, 1H), 6.95 (d, 1H), 7.15 (5,
tH), 7.25 {m, 5H), 7.4 (d, 1H). m 413 (M+HY'



4.15-4.35 (bns, 411), 4.45 (m 111), 6.83 (d, 111), 6.95 (m o0 p
IH),7.19(d, IH).7.25(s.1i),730(s.1H),8.08(d.IR), 3.17 (d, Ili), 11.95 (bra,
ill). The precursor for Exanple 1 b was prepared as described below 20
11x1) 2111711H171111 Pt-1'1B 21Hh4fl H 12471 - 66-
3-ff6-(Aretidin-l-vlcarbnrtvl} ridin- vlloxv}_5_[{f1S}-

di met hyl ct AU 3 aMHEthy| )SI |yl | 4xyl -i - met hyl et hyl ) axy) - %E'{ch{lJztmnmu '
-thiazol -2-vl bcazamid ~N N 0O Cesium carbonate (0.478 g, 1.47 mmtl) was
added to a m xture of 3-[((1S)-2-{[(l,i- 5

di met hyl et hyl ) (di methyl)silyl}nxy} =72~

1, met hyl et hyl)oxy] 5- hydroxy- N1, 3-thi azol - 2- vyl bcnzam dc (200 ny, 0.49
nmol ), bra h I

2-(azeti di® e o AP dnbSpelpie nlosytbeegieEcid, pyva (5. 0
nL) and the stlrred mxture heated at 160 in a 13|otage|n|t|ator

M crowave' for 3 hours. The m xt upowed to reach R 1' and pressure
and was partitioned between ethyl 10 a&gdlate (50 m,) and water (50 ni).
The ethyl acetate |ayer was separated, shed with water (5 x 50 tnL),

chmmat ogr aphed on silica, eluting w gradi ent of 0- 100% et hyl acetate in
i snhexane, to give the desired conpo . (47 ng). 1FI NMR S (CDCI 3): 0.00
(5, 3H) 0.03 (s, 3H), 0.83 (s, 911), 1.29 (d. 311). 2.32 (quip, 211), 15
3.65-3 80 & stutineof methyh 3 {(] S)sB-rethaxyald -rpatplethydaryl-5-{ KB methylphemy)) 6. 81 (s

. e ) Izm{f&vl } %q';%m(x?m@@ 9 aﬁ? in lil'il'l_"l)é%[){} Bind T%ﬁttmu s %ﬁtﬁcﬁtf)(am .

precur sr ssofution eiahiphdeydioxide Iﬁtbmhﬂmtqaﬁﬁétg}ameehmrrﬁ 1080 rsl jniTheamixhas wpon from

A e G

br or nopyr i Thenguecutlager2aik AdiiWidd fo FROL wifl hylRRANYiO A6E,24d dxtraced with Lthyl
acetate (3 x 50 mL), The combined organic extracts were washed with hrine, dried

(MgSQ,), and evaporated 10 give the desired compound (9.55 g}, m/z 329 (M-HY

brine (50 rnL), dried (MgSO™4) and evapgrat ed to a residue which was

10
Methyl 3-[{{}15)-2-methoxy<{|-methy! -5-{[[2- 1
bepzouts

e
)e

A stirred suspension of methy) 3-hydroxy-3-{[{2-methyIphenyl)methvijoxy}benzoate

15 {15.3 g) and polymer-supported wriphenyl phosphine (39.2 g) in dry DCM (900 mL} was
cooled in an ice-bath and diisopropyl azedicarboxylate (11,88 ml) was added drop wise.
The reaction mixture was stimred at 0-5°C for 3¢ minutes and (R} 1-methoxy-propan-2-ol
was added dropwise. The reaction mixture was stirred at ambient teiperature for 16 hours,
filiered through distomaceous earth and the DCM evaporated to a residue which was

20  chromntographed on silica with 10% ethyl acetate in isohexune Bs ¢luant o give the
desired componnd (10.7 g). "H NMR & (CDCly): 1.3 (d, 3H), 2.4 {s,3H), 3.4 (s, 3H), 3.5-
3.6 (m. 2H), 3.9 (s, 3H), 4.85-4.6 (mn, 1H), 5.0 (s,2H), 6.8 (s, 1H), 7.25 (m, 5H), 7.4 (d, 1 H)



Structure mh NVR 608 608 }~~ |j'F - (MtH)'

Aronmotri s(triphenyl phosphi ne) copper may be prepared according to Synthetic
Communi cations, 31(18). 2865-2874 (2001). The preparation of 5

bronotri s(tri phenyl phosphi nc) copper is described bel ow.

13r onot r i s WemwHohosohi nckaat xr  Copper (11) broni deP{REBpMIY 5 npt )
was added in portions to a stirred solution of triphenyl phosphine (357.4
g, 2.13 not) in nethanol (1.85 L) at KT (an cxothermto 32'C 10 was
observed). The reaction was stirred for310 mnutes then heated to 65 C and
Cool ed nvem ght. The solid was collected by filtration, washed with

et hanol (5 vol), dlethyl ether (3 x 5 vol), dried an sinter under vacuum
for 2 houmgethylhg 3 ahetiv)iheaviaictnd kedOibeazopeer ni ght to gi ve product as
crystalline SO|Id (460 g) 15 [ he prep ration of
5-(azetidin-I-ylcarbonyl)-2- dornpysidi niused in the preparatlon of 3-

[ 5{azetidin- | -ylcarbonyl)pyridin-2 ofy} -5-[((1 S)-2-{ [(1,1-

di met hyl et hyl ) (di met hyl )sityl)oxy}- |

-nmet hyl et hyl ) oxyl - N-1, 3-t hi azol - 2-yl b&nram de, a precursor to Exanple 1,

i s described below. 20 5-(Azetidins<lzylcttrbonvll-2-chlurunvridine q WD
21IM 71 1IML7114t kit TJC. O fN (,nX1?; DM F (2 drops) was added to a
sol ution of 6-chboronicotinic acid .00 g, 6.35 nrnol) and oxalyl

hl d I d
oo 8Tl oA B oS0 0 0, Sl i o e 1
t he DCI\/I anchmﬂdrdaadmohah;dc (e gr0. Ziemely pptcatiedmaintairdeg e rébbtgonr esi dual aci d
hi di 10 5 L d dd t f
zet] dine ORPHR PHPF AL G areessgronsvs oot 5 VA0 15 E YRS 14
13. 97 molyp ﬂllﬂutm& Hag:nmt}?aﬁ EMedSh bt S sabiuftdn S médty Bk Prorhiae (3¢PCM wa

evaporated in vacuo, he residue partitioned between’ethyl acetate (100

m.) and Imb ﬂcﬂ?tmtriblnéiwﬂ (-‘(UEml -yiwgs addideoven Wymingee (The ecaptinparaspasmedished
Brelqgg”E '58' Jrl:ﬁnﬁll_%ﬁ! Fcﬂapﬁ-g:%&za% g%ﬁ?dgﬁ@ﬂ S%%Q.dzhélz%ﬁm LI PERiGnddIRRREFhn0 ML) and
acewte (500 mL) and water (250 mL), the cthyl acetzte Iayer separated, washed
10 sequentially with water and brine, dried (MgSOy) and evapornted to r regidue which was
chromatographed on silica cluting with e gradient of 0-100% cihyl scetate in ischexane to
give the desired compound (21.9 g). 'H NMR 8 (CDCls) 2.39 (s, 3H), 3.90 (s, 3H), 5.02 (s.
2H), 5.61 (5, 1H), 6.69 (t, 1H), 7.15-7.42 (m, 6H).

15 The preparation of 3-hydroxy-N-{1-methyl. | H-pyrazol-3-y1}-5.({{1 5)- } -methyl-2-{ [ris(] -
methylethyl)silyl Joxy }ethyDoxy]benzamide used in the synthesis of Example 1¢-1d is
described below:

20 m 1 il

’—Lg‘?“:’\r"(;’iﬁ’m_

10% Palladium on carbon was added to 3-{benzyloxy)}-N-( | -methyl- 1 {-pyrazol-3-¥1)-5-
{{ 15} 1-methyl-2-[{inisopropylsilyhoxylethoxy ) benzamide (21.7 g, 40.4 mmel} in dry
TIF (480 mL} urler argon. The reaction rixture was degassed and placed under a

25  hydrogen balloon and stisred for 16 hours, The atmosphere was replaced with argon and



10 solvent renoved in vacuo to give a residue which was chromat ographed on
silica, eluting with a gradient of 50.1006. ethyl acetate in isohexane, to
gi ve the desired corrpound (0.73 g). "I I ,NVR 6 (CDCI1) 2.43 (quin, 2H),
4244(brut 7.42 (d, IH, 7.97 (d. 1H), 8.63 (s. 1H, nrh 197
(WH)' 15 The ha ri dines used in the preparation of

Exanpl es | 394~ W‘:’F brepared in a sinmilar fashion fro %ﬁzyéﬁg'r"?)'zhate
nicotinic acid: Structure mhc NVR 11 NVR 6 (CDCl1): 2.43 (quip, 2H), 4.21 -
4.44 (m 411), ~' ~Aal 8.11 (d, 12@), 8.53 (d, 1H) 241,243 11 NM\R E (C
M,): 2.35(gisin, 2H), 4.25 (t. 211), "4*70 (t, C (ME}' 211}, 7.93 [d, |
lh), 803 (d, 1!'i), 8.63 (s, i Fl) 241.243 HN MR 6 (CI?CIr) 2.42 (quip,

2H), 4.20 - 4 , 5164 76(t otinic
aci ds wer em}é‘Hrﬁgé 56%@%@“&#3 "f’%l?ﬁ“é lﬁ%d%)‘o‘ﬁmfégb’ﬁ’"{? Hﬂd’gﬂﬂgicknom 20
in the |itadeénMg Emc@&fiﬁrﬂﬂﬁ:ﬁrtﬁ%hczh&tﬁm fid yﬂ@g}h@wmﬁ@cbcgyvpyrl di nc
(I'le taocycl es. 1981, 2 2?5) WO 21ML PCCl S 1VMBAM 2471
69 The pr bBafsalstbn g; 1.1 (m, 31, 1.3 (d, 3H), 3.7 (m, tH), 3.8 (s, 3H), 1.9 (m, 1H), 4.5 (m,
3-[((1S)-2 t h [ ]

vot byl of nyl by AR MG QX4 TR R G LR Mt 98,

synt hest s @+H)Eckd Meﬂ)l I n and | bi s descrl bed beI ow. 5 }dfflS-2-{{fl

1- Di et hvl et hvl Ydi met hvl I silyll oxyl.l-methvlet yllgxvl-5-hvd Mv-N
1.3-thieztz]-2 vl benzarnide Art aqueous solution of |ithium hydroxide

t nonohy dnt 2{H &wa0x gy~ IZmabv|aidbhyramwds - B0 53O meevsd] ut i on of

3-{[ (). 1-dirnet hyl et hyl xdi met.bhyl $silyl]oxy} S-[((I S§)-2-{ [(1.1 10
di et hyl et =t-t net hyl et hyl ) oxy] - N- 1, 3-t hi azol - 2-yl be
nzam de (1.552 g, 2.90 mml) +pr THE (40 QL) .and xtirrcd at RT overnight.

The THE was renmoved in vacu d h@ L£S d H'sol ution adjusted to pH 7 by
addition of 1N hydrochloric g\]' M. gum formed, and the solution
was filtered and the gum di ssol ved in thanol . The filtrate was
partitioned with ethyl acetate (75 nLC)S"and t he organi cs washed

10 HATU (23.5 g. 61.5 mmol) was added to 3-(benzyloxy)-5-{(15)-1-methyl-2-
[(trisopropylsilyDoxyJethoxy }benzoic acid (23.6 g, 51.5 mmol), followed by addition of
DMF {140 mL), and cooled 10 0°C. 3-Amino-1-methylpymazole {6.00 g, 51.3 mmol) was
added followed by DIPEA (21.3 mL) and the reaction was stirred under argon at 0°C for 3
hours. The solvent was cvaporated and the residue was dissolved in ethyl acctate (500 ml.)

15 and washed with cittic acid solution (200 ml.), sodium hydrogen carbonale selution (150
mL}, and saturated brine salution (2 x 150mL). The orgenic layer was sepamated and dried
{(MgS0y), filtered and evaporated. Purification by column chromatography, ehiting with
I:4 to 1:1 ethyl acetaterhexanes, afforded the title compound as a colourless oil (21.7g).
'11 NMR & (CDCLY: 1.05 {5, 18H), £.05-1.1 (m, 3H), 1.3 (d, 3H), 3.7 (m, 1H}, 3.8 (s, 3H).

20 3.9 (m. LH), 4.5 (m, 1H), 5.1 (s, 2H), 6.7 (s, 1H), 6.8 {s, 1H), 7.0 (m, 2H), 7.1 (s, LH}, 7.3
(s, TH), 7.35 -7.5 {m. 5H), 8.5 (s, 1H). m/z 538 (M+H)'



15 with brine, dried (MgS®), conbined with the nethanol solution and
evaporated to a residue which was chromatographed on silica, ckuting with
40% et hyl acetate in isohexane, to give the required product (0.865 g) 1H
NSMR S (CDCl,): -0.02 (d, 6H), 0.81 (s, 91-i), 1.24 (d, 3H), 3.67 (m 211),
4. 43 (sextse.qutbbodr 6.65 (t. 1 H, 7.00 (d, 111), 7.13 QIjCenmnuiziis (.
IH), 7.40 (d, 111). mh 409 (h4-H)"~ 20 3- f 1 (1.1-Dinethylethyl}fdirr
cthyllsilvl}oxvl-5-1{{1S)-2-11(1.1- dintethylethyi)(dincthvl)silvlioxyyl-i
-nmet hvl ct hvl ) oxvl -ey- ] .3-thiazvl-2-vkbcnzam dc 0 ten-Butyidinethylsilyl
chloride (1.66 g, 11.0 mmol) and im daxole (1.78 g, 26.0 mml) 25 were a to
a solution

of 3- hydro
yl bcnzam

and the Teaction stirred at

RT under a rc rlcerMasnwt t WOYZ21 M700, t ; ®AM - 70- silica drying tube
overnight. Water (30 rnL) was W &ol ution partitioned with
et hyl acetate (100 nlL). The or ga#si hasgsd was washed with brine, dried

(Mg5Ca) and evaporated to a residue whith was chronmat ographed on silica,
eluting with 15% ethyl acetate in isohexane, to give the required product
(1.525 g). rHNWMR S (CDCIt): -0.17 (d, 6H), 0.08 (s, 61-1), 0.65 (s, 9H),
0.76 (s, 911), 1.08 (d, 314), 3.50 (m -1), 4.25 (sextet, 111). 6.43 (t,
114), 6.77 (d, 111), 6,83 (t, 1 H), 6.96 (t, I11), 7.06 (d, | H. m: 423
(,M-14)" Lrt&nmlﬁdmxgdtwhymmlz—lﬁgﬁbﬂwmll m-wmrrﬁlmetﬂbmns)addsg.ma

vI-N-1. 3- trimethyl)si]Jane (7.19 nL, 50.5
nmol ) ms%ﬂlg@?ﬂgkaé % Wéﬁ ol ub?'ljlgnrilé"%@(

hydr oxy- 5{(fi ﬁp@wmﬂymﬂymg}hmﬁb& 1y18) arollin WU [F, (3N thi.} md manriedtbbenzam dc
(3.116 g, i n acet n rile der an inert atnosphere and
t he react |4t’5"}r.'0;q1’f "‘a'["t""‘s ﬁiﬂ“@ﬁtﬂéﬁﬁfﬁa%ﬁ“g(’g‘ﬂﬂﬂ 3% and the
reaction s;ﬁnﬁ:&@ehdﬂicﬂ o mgrwnmm W CRSe aciSFhidhak etmizRd wiilcthil setaleqbat e
solution (5 nlL) and saturated potassium carbonate solution 15 (5 nlL) were

added and xti*H%mléar& khe, gombiped rganic Ipysry yrae dnigyl (MgSRlek Slcredand cypppamied sol vent s

wer e renwgﬂ,d{jwyggg‘gnmgd 46 pyesul ting solution partitioned extracted
with et hyI acet at e1 62 4

10 NMR&[CDCI,) lﬂS (s, L8H), 1.05-1.1 {m, 3H), £.35 (d, 3H}, 3.7 (m, 11D 3.9 (m,
1H), 4.5 (m, 111, 5.1 (8, 2H), 6.3 {s, 1H), 7.3 ~7.5 (m, 7H). miz 457 (M-HY

vt
<

15 (2R)-1{(Tnisocpropylsilyl)oxy]propan-2-ol (5§.1 g, 242 mmol) was added ta a solution of
methyl 3-bydroxy-5-{[phenylmethyl Joxy} benzoate (50 g, 194 mmael) and
uiphenviphosphine {63.5 g, 242 mmol) in dry THF (500 mL), at te 0°C, followed by
addition of DIAD (47.6 ml., 242 mmol) over 45 minutes under an argon atmosphere. The

reaction was stirred at 0°C for 1 hour and allowed to warm up to RT over an hour then
20 stirred at RT for | hour. The THF was evaporated and a mixture of ethyl acetate {80 mL)

and hexane {120 mL) was added. This mixture stitred for 2 hours and filered. The

precipitate was washed with a mixture of ethyl acewte (20 mL) and hexane {180 mL) and



m.). The Aqueous | ayer was adjusted to pH5 with the addition of 1111
hydrochloric acid and extracted with ethyl acetate. The conbi ned organic
| ayers were washed with brine (20 rnL), dried (i MpSX), and evaporated to
a residue which was chrornstographcd on silica, 20 eluting with ethyl

acetate, t | desired conpound (1.541 H NVR YR 1. 23
(d, 311). O“gi'\"?“mg’f > 450 (sextet (|||) D (1, 11'?)'@3"8‘%)' 11]),

7.18 (t, IH, 7,27 (d, I11), 7.35 (d, 114), 12.47 (s, | H, mt 295 (Mt 3)’

3-Hvdraxv-5-4f11 s! 2 me hox~[ 1 ntt hyl %hYI I nyy}-N-1 3 thiaa -2-vlbc zam de
0 -1 23 HA solution TR

af 3- ([ (1S) - 2- net hoxy- ( 1- net hyI et hyl ) axy}-3-{[ (2- net hyl phenyl ) net hyl ] oxy}- N

noid (6o Wb P ARRIbA nd i o0 aloph R ok ety Bt G5 e ©
anbi ent Ejelrﬁemalgu'mhyﬂ arctalEhdxaoys, tniﬁemtmbMtlmnM‘fﬁﬁﬁﬁ m:le? was rerrg;/e;j alng
haueous  sUraR hyde Ros e Bt £533 e FhhT o368 M. TrRiBb s | dyer

was separ alﬂ}ﬂawmnwtﬂ% 170 Losak ), @peGAle, i?g 1P 7180)7.5 @ @HY.hez combi ned
or gani c extracts washed with brine, dried 5 and evaporated to a
resi dued whttHMw#E chror nat ographed on silica vmth 50% et hyI acetate in

i sohexanc as eluant to give the desired conpound (4.6 g). '"HNWVR S (CDCL,):

1.3 (d, 3H), 3.4 (s, , 3.5-3.6 (m 211). 4.5-1.6 (m 111), 6.65 (s, 1
H), 6.95 %}Jimzm;smmm& (s, | H, 7.25 (d, 1 H. nh 309
(M+H)' 10 3-f[ds) 2-Methaxv

LI - met hyl ct hyl | oxrl -5-1d(2-nmethylrhe y)\rltthvlquy} r-1.3-

thiaral -2-vl bcnram dc To a solutio

3-[(15)-2-ntt hoxy- (I -ncthyl ct hyl ) oxyf- 5- {[(2 met hyl phenyl ) met hyl ] oxy}

1) Fol | BRSPS e S gl WECagRRAIR SRl mirEila” ' ¢ (% O

t enper a0 ur elftdh of @ RPLbpsnc- THaid) QY. B doEinarbsn DMH & 0°C (00 mhLd&espiigaht enOVed
i n vacuo, the residual oil dissolved in DGM (25 nL) and added to a
sol uti on ofMepuahwmaenrRbeiovs 15°C This gps Mﬂ“ﬁbb'eﬂcdﬁyﬁa dgrpledeo. 48, 375 n DOM

hour . The BN g e B AEm M, WaCy bk lo3rilio REMM il cd B GHEA 20T OF 4
hours. Thc reaction was quenched with |M hydrochloric acid/diethy! ether (300 mL/R0O
mL.). The oryanic layer was separated and washed with 1M hydrochloric acid followed by
15 =aturated brinc sofution. The organic layer was dried (MgS0y), filtered and evaporated.
Purification hy distillation ot 10mmEig, 90-104°C, afforded the title compound as
colourless oil (69.5 g). 'H NMR & (CDCLY: 1.05 (s, 18H), 1.05-1.1 {m. 3H), 1.05 (d, 3i),

2.55 (s, tH), 3.45 (dd, 1H), 3.7 {dd, Tt1), 3.85 (m, 1HD.

SUINR

Tao a stirved solution of methyl 3, 5-dihydroxybenzoate (5.95 mol) in DMF {6 L) was added
potassium carbonate (% mol), and the suspension stirred at ambient ternperature under
argon. To this was added benzyl bromide (8.42 mol) slowly over 1 hour, with a slight

25  exotherm, and the reaction mixture stirred overnight at ambient temperature. The reaction

20 - '

was quenched cautiousty with ammonium chloride solution (5 L) followed by water (35
L). The aqueous 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 avernight (Mg8Q.). The solution was



20 v Mm the residual oil partitioned between ethyl acetate (100 rnL) and I
M hydrochloric acid (100 nL). The ethyl acetate |ayer was separated,
washed sequentially with IM hydrochloric acid, aqueous sodi um hydrogen
carbonate solution, and brine, dried (MgSO4), and evaporated to a residue
whi ch was whnabagl aphed on alunina with ethyl acet at PERGBUNMEELTIt 0 gi ve
the desired conpound (11.0 g0. 1 HNWR 8 (CDCl,): 1.3 (d, 31f), 2.35
(s,311), 25 3.4 (s, 311), 3.5-3.6 (m 2H), 4.55-4.6 (m | H), 5.0 (s,2H),

6.8 (s, 1 H, 6.95 (d, 1 H), 7.15 (s,-79111), 7.25 (m 5 H), 7.4 (d, 111).
neh 413 (M+ Hy WD 21941140041 PCTIGR24"A% 1 71 -72 -1{1
Mct hox~~~| - meLhvl cf yl ki xvl-S {f 2 ttie~h~]nh nvl is;-acid Oyo )?l K fo

A sol ut i opyepbrai¥8 iNydcud ahd e trud pﬁdiﬁthﬁﬁﬁmﬁﬂnphuﬂ&m B dekhes 0fdsh extyidn 5 {

K2- nct hyl phenyl) met hyl oxy% henznat e i.n H{)‘aﬁ B’é‘k and

met hanol (cé’&smﬂwa%mw & Breglegt eonsigtingaf 'T“F‘ inipg, ¥ 8% ronohydr at e
(6.09) i npeal a5 DCAMEonidining mcgmmﬁ} WREmindlcl siwnéi mdteradine Biudk enper at ur e

for 16 hours and the THE and hanol repoved in vacuo. The_agueous | ayer

was aci di tlua vas fusther chrempagzanbed i) 135 isdbeawbesdAmigen HPLG: 4 58 8erma-Ppset hy | _
acetate ( ¥ ﬁnmﬂga-} dhm&thﬁwmaﬂwmu@&&al fveiearird W th brine,

dried (htg evapor at ive the desired conpound (9.55 g).
ml. 329 (hl:arhbouh@(i}lﬁ‘étlhw éumma{@-wsmmsrmﬁtmmwn 6.65 (m, 1H), 7.0

v1-5-1112-ne | o A stirred suspension ofinet hyl

3- hydr oxy'E"él Ql'p(éﬂgrﬁ{" )%jeﬁ {Tn‘é[ﬁ?ﬂsjggb i‘) hxoate 15 (15.3 g) and

pol ymer - supported tri phcnyl phosphl ne (39 2.g)in dry OCM (900 nL) was

cooled in anl I 98 ntL) was
St ~or 30 m nutes

: ; : . The reacti on m xture was

stirred at anpi ent terrperature Iltered through di at omaceous

earth and the DCM evaporated to a resi dfe ,_'Qh was 20 chrotrw ographed on
silica with 10% et hyl acetate“io‘f‘ir? ds eluant to give the

., OF

0
Potassium carbonate (0.181 g, 1.31 mmol) was ndded 1o a mixture of 3-hydroxy-5-[{(15)-2-
methoxy-{|-methylethyvl)oxy)-V-{ ! -methyl-| H-pyrazol-3-yl)benzamide (0.2 g, 0.66 mmel)
and 5-(azetidin-1-ylcarbonyl)-2-chloropyridine {129 mg, .66 mumel) in acetonitrile (5.0

15 mL)and the stirred mixture heated at 160°C in a 'Biotage initiator Microwsve' for 6 hours,
The mixture was allowed 1o reach RT and pressure and was partitioned between ethyl
acetate (50 ml) and water (50 mLY. The ethyl acetate iayer was separuted, washed with
water (5 x 50 mL.} brine (50 mL), dried (Mg50,) and evaporated to a residue which was
chromategraphed on silica, cluting with a gradient of 0-5% methanol in ethyl acetate, 10

20 give the desired compound (202 mg). "H NMR & (CDCL): 1.33 (d, 3H), 2.38 (quin, 2H),
3.40 (5, 3H), 3.61 - 3.47 (m, 2H), 3.74 (s, 3H). .42 - 4.18 (m, 4H}, 4.58 {sexict, {H), 6.80
(d, 1H), 6.51 {x, tH), 697 (d, LH), 7.21 (t, ! H), 7.26 {d, LI}, 7.33 (1, 1H), B.09 - .05 {n,
1H), 8.42 (d, 1H), 8.92 (s, 1H); muiz 466 (M- H)"

25 inasimilor manner, Examples 2a-2g were prepared using the appropriate phenol and
halopytidine:



desired c
3.4 (s, 3
(s, 211),

PCr, CB210
| oxv 1 be
nol )
porti onw

onpound (10.7 g).

H, 3.5- 3.6 (tn. 2H), 3.9 (s,
6.8 (s, 1H), 7.25 (m 5H), 7.4
61011 2 4 7 1 -73 Methyl 3-hv

NXe@ @@ sol ution of nethyl

Se,

was allowed to warmto 15C, and was sti

was cooled to OC and a solution of 2-rnéthyl benzyl bronide (36 m., 0.27
not) in DMF (50 m.) was added over 30 m nutes. The reaction was warned to
anbi ent tenperature and concentrated in tiacuo, the residual oi
partiti onEe PELIEEEE ——acetat nu?OO—nGQT?nd—marer—tQSU e, —theqet hyl
acetate |pyer Separated, washed 1( sequential ly with roarer and bri ne,
dried (MgSO4)¢aand evaporat 2d 1 680 due| WNMK 3¢ chilaggatmgnraphed [on
silica elpting withegygr ent of [0 % et.hyl 5ac (R kS ane|to
gi ve the desired |compoynd (21 9 9) ?MIW'& ,\gwﬂﬁléir@[ﬁ%ﬁg&ggb(gbf% 3.90
(s, 3H. p.02 (s.| (A1 °5. 61 (s, , 6. 8D, X467 {5, PH) 8.3 4.5, 49, 458 6H) . 15
The preparation of 3-Thydrfoxy-N- (I - fTEt hyl| tsexier, LE1), 679 (d, 1H), 692 (, 1H), 7.20
A Hpyraxpl -3-yl) | 5-(((1S)-1-methyl -2-( Ltrls -
met hyl et hyl ) si 1y1] axy} et hyl ) oxy] benxani de+d¥&d-2¢ (- ihe-3iatHu 814 of Exanpl e
lc- Idis| descriped bel ow. 20 nethylerhyﬂhj&umakhmyhzﬁgﬂnltNB:Nd St.ON O
OH 10@6Pa—%aqFUﬁ+“n catrbor—was—added+o
3- (benxyl pxyJ="N-( Iﬁ@/nur ‘j% yl)IHB-M?'M@C-I’}: 1.36 (d, H), 2.3% (m,
| -methyl -R-[(triigsoprdp i I"yI ) OXY| }[HEH@‘)(yz)[ber-tz -AItD ¢e, 443 1,58 (sgprerdn4 Mol ) in
dry TI I[F (480 ) _ungere argon. The r eagct t re|§ﬁ§ and
pl aced under a 25 en balloon and M ne H‘f’%%gg{” qlgﬂQQﬁisﬁg here was
replaced mith argon and PCt | Ct nwK|nai 2~ |i(d. NAD 783%KY E1 O, 11)18.087(m,
i IH}, 8.41 (d, LH), 12.21 {, 1H)
2c 0 473 TH NMR 5 (CDClLy): 1.37 (d, 6H), 2.39
AROER ;
(M+H)" | (quintet, 2H), 4.39 - 4.20 {m, 4H), 4.59
YC:LQ (septet, 1H}, 6.52 (d. 1H), 6.95 (1, 1H), 7.23
o {d, 1K), 7.6 {1, 1H), 7.44 (1, 1E1), 8.16 {d,
TH), 8.23 (d, IH), 12.37 (s, tH)
2d Jo N EET 'H NMR & (CDCL): 1,32 (d, 6H), 2.34
n (M+H)' | (quintet, 2H), 3.71 {5, 3H}, 4.37 - 417 (m,
e @ 4H), 4.54 {sepiet, 11}, 6.77 (d, 1H), 6.82 1,
o 110), 6.94 {d, 1H}, 7.15 (t, 1H), 7.23 (d, 1 H),
7.25 (mm, 1H), 8.04 {m, IH), .38 (4, 11D,
8.85 (s, 1H)
! .
2e v .‘-’:}' 470 ‘ H quRﬁ{CDCI,]. 1.37 (d, 6H), 2.40
4 (M+H)Y" | (quintet, 2H), 3.78 {s, IH), 441 - 4.20 {m,
Ma® 4H), 4.61 (septet, 1H), 6.81 (d, 110), 6.59 (1,
L 1H), 7.20 (1, 1H), 7.29 {m, 1H), 7.32 (5, 11D),
2.17 (d, 1H), 8.25 (d, 1H), 8.72 (3, LH}
2 e 484 'H NMR 5 (CDCly): 1.34 (d, 3H), 2.39
\n‘-\rﬂ H . .
“ {M+H) | (quintet, 2H), 2.47 (s, IH), 3.41 (s, 3H), 2.63
N, D

11 NMR b (CDC 13):

1.3 (d, 311), 2.4 (s,

311) .

3H), 4.55-4.6 (m 111), 5.0
(d, I'l'l) W z0071110711. 11
dnmxv-5-{ I!2-nethyl ohenvl) nethyl

3, 5- di hydr oxybenR7aatudidd:-a,
in DMF (500 nL) at 0OC was added sodi um hydride (10.8 g, 0.27 cool)

mai ntai ning the reaction 5 tenperature bel ow 10C. The reaction
The m xture

red for 20 m nutes.

0. 30

- 3.49{m, 2H), 4.43 - 4,20 (m, 4H), 4.61
{sextet, TH), 7.00 (im, 21T), 7.37 {1, [H), 7.44
{1, 1H), 8.40 (4, IH}, 11.08 (s, IID)




m xture was filtered through diatonmecenus earsh then the filtrate
evaporated and dried under high vacuumfor | hour to give the title
conmpound (18.2 g)."11 NVR S (CDCly): 1.05 (s, 1811) 1. 05 1.1 (m 311)
1.3 (d, 3 H, 3.7(m i H, 3.8 (s, 311), 3.9 (m | (1 J

(s, 11i), BUBENII) 7.0 (m 214), 7.20 (s, 114), 7 Btcgﬂ'ﬁ¥@7*’s 7 (s
111). nF 448 5 (M+11)'.446 (NI-H)'

~eruvl nxy}: Y[ 1-net hvl -1 1! - pyrazol - 3-y1}5-{[ 1S} - 1- ntt hyl -
[{tellsonronvlsilvl)oxvlcthoxvl bcnxarf®le 0 11) HATt (23.5 S. 61.8 mmol)
was added to 3-(beru)-loxy)-5-((1S)-1-nmethyl [(tri

i sopropyl silyl)oxy]ethoxy}benzoic acid (23 6 g. 51.5 norel), followed by
addi tion pf 2XPX4F (140 m_)g Hd cpSlid t OH O'IR B(CRlX0- (k3R YHPyr a7pi C

(6.00 g. [61.8 nmojl )™ogS et folll R the
reaction was stirfred undér argon qgﬁ?f 3%%“%@2(4%3(?% so?(/aﬂ‘ﬁjéa
cvaporatef! and thexr Sydue was di|ssol ved 3ith (et2Hy 445 20t #IBA6 ) 15 and
washed with citrijc adi d Solution (200 nL){mﬁngpfrbhgq gqmcg{}bpﬂat

D

solution (150 ), and saturated]|brine [sol ution ofgani c

| ayer was| separatled and dried (MjSO4), |fF- I"E{Eﬁé'ﬂ(daH@ %?/ ]éa”‘
Purificatjon by col um chromatogrgphy, dhuying wwth 1:4 to 1:1 ethyl a
cct at e: hekares—afferdedthetitle—econpourd—as—a—eoeteurtess—er—(24 7Q) .
"1l NVR S (CDCi)): 1.05 (s, 1811), 1.05-1.1 (m 311), 1.3 (d, 311) 3.7 (m

111), 3.8 fp non&Qh@hﬂu;{ﬁuméﬁ)sdcsén&d(;ﬁm;ﬂrﬂ plea. o1 (s, 2H), 6 7 (s,
114), 6.8 211 35 -7.5

(m 5H) , 8{75 w@m}m 913 m@@a%li% Sr2ep mﬂmifﬁ%ﬁﬁ%ﬁm{ﬁﬂﬁwﬂmﬂ 1#-
"1 CB21MA LI MUEZRT I ihentatmide (deld r bk Wc&t‘sjuﬂhﬂﬂﬁmm anli-24-id ddséribed below:

AL99Dr oov1g[yl )gxylkt I x xy)bcrznic md Li t hi um hydr oxi de nonohydr at e

(12.14 %, 0.189 cool) in vvater (100 m ,) vvas added to a solution of nethyl

3- (bentyl 3& )
[(triisopr V1 et naxy ) In TI IF (300 nl)
and war rred.tlhe% The reactl on was sti rred for 16 hour s, the THE renoved

in vacuo and the resultant mxture acidjfi to pHS5 with 10%wW v citric
acid. This was extracted with Qt o acetltg M2 x 300 nL) and the conbined
organic layers were dried (, MgS®1L teled and evaporat ed

To a solution of 3-[{13}-2-1111:1.110:{}*-{]-m:m}'lcthyl}oxy}hi’«-{l=mdiyl-1!f—pymm1-3-yl)—5-
10 [{phenyhmethyloxy]benzamide (7.07 g} in THF (50 mL) and methancl (50 mL) was added
1% palladium on carbon {727 mg) as a slurry in THF (1 mL) and methanol (1 mL). The
mixture was placed under vacuum and stirred under an smosphere of hydrogen for 70
hours. The mixture was filicred through diatomacepus earth, and the distomaceous earth
washed with methanol (2 x 100 mL), followed by evaporation in vacuo, The residues were
15 dissolved in ethyl acetate (10 mL), treated with isohexane (40 mL), the solid filtered off
andd washed with isohexane (50 mL) 10 afford the desired compound (5.17 g) which was
used without funiber purification.
"H NMR 8 (de-DMSO): 1.22 (d, 3H), 3.28 (5, 3H, obscured by water), 3.38-3.53 (m, 2H),
3.76 (s, IH), 4.65 (m, 1H), 6.44 {m, 1H), 6.54 (m, 1H), 6.93 (s, 1H), 7.04 (5, 1H), 7.57 (m,
20 1H), 9.63 (brs, LH), 10.60 (s, 1H). m/z 306 (M+H)", 304 (M-H)



to afford the title conmpound (60.2 g). 10 "H ,NWVR S (CDC[)): 1.05 (s, ISH),
1.05.1.1 (m 311), 1.35 (d, 3H, 3.7 (n1, 111). 3.9 (in, 1 H, 4.5 (m
111), 5.1 (a, 2H), 6.8 (s, | H, 7.3 -7.5 (m 7H). nlz 457 (MH"' Methyl
3-(beruvloxv)-5-1(15)-1-nmethyl-2-f (triisopronyls 15

(2R -1-[ (" Ttﬁhm QPRAPY! silyl)oxy] propan-2-01 (56.1 g, 24¢ fp@iukas added
to a solution“of methyl 3-hydroxy-5-{[phenyl net hyl j oxy}bcnzoate (50 g. 194
mol) and triphenyl phosphine (63.5 g, 242 mmol) in dry THE (500 ni), at to
0C, Followed by addition of DIAD (47._@gm .., 242 nmol) over 45 m nutes
under an argon atnosphere. The reaction was stirred at OC for 1 hour and
allowed to warmup to RT over an hour then 20 stlffed at RT for | hour. The
THE was evqpe 1L 1€ AG e L) and hexane (120
M) was added. ‘ [T ev ' ered. The

preci pi t at Ephsadmedshextlbentamids ni xt ur e of et hyI acetate (20 m -) and hexane
(180 oil,) and W 2(017)1I\/I1711J 1 P(-[,1 INHd AIN 1 -76 the filtrate
evaporated The residue was purified b olfuma- chr omat ography, eluting with
1:20 to 1: 10 et hyl acetate: hexaheqd, afﬂor”d the title conpound (65.5 Q).
"I' NNMWR5 (CDCI3): 1.05 (s, 18H), I¥0U5.1.1 (m 3H), 1.35 (d, 311), 3.7

(m | H, 3.9 (m | H, 3.9 (s, 31154.3(m | H. 5.05 (s, 211). 6.75 (s,

| H, 7.2 (s, 1 11). 7.3 -7.5 (m 6H.. m: 5 471 (M1[)" (Z
)-I-[[TdisetlropyITiIvionylprrpam2 | YV, OH Triisopropylsilyi chloride
(83.8 niL, 390 mol) was added slowy over 15 mnutes to a 10 solution of

(2R) - pr opag n%)f i Eq@_ﬁia]ln)c iq { )..keepi ng
the inter ng hmn g [glt% qt)ﬂ?fl‘g*“ ﬁ% S “/a {[PMIEF ﬂﬁﬁuf]}%‘gdxggkl a(girétI of
i m dazdi e (6668 gzlz@}cg?(ﬁﬂ mhbt'-)s canbid s@Cr @salylicblaridé édtﬁjnel woerd DIMIF (BAESd t 0 war m
to RT and der for ur quenched with
I NS hydroc'ﬁf‘i)r |r§913§'|ﬂ f‘%’g Fﬁﬁﬁlg‘g&d fﬁl\ga?)'} gani c | ayer
was separ aemgeramst mmis:itmi thm Immml\/fnﬂiyﬂmgﬁm:dmhmmuﬂ weod ieomeel B yackd,
sat ur at ed brlnes | ution. The organig,_| was drie S filtered and
evapor at ec?2d B8 JFfiffes & Jrigel f‘]‘l'[gﬁ W@%e@f crp ?ﬁg%’g/%ﬁff&zcdat‘f orded the
1111c conppaRA78L) and slowly added to a stirred suspension of 3-amino-1 -methylpyrazole
10 (3.35 g) and DIPEA (14.4 mL) in DCM (75 mL). The mixture was stimed at ambient

ternperature for 1§ hours, before the organies were evaporated fn wacuo and the residue

dissalved in cthyl acetate (150 mL). The arganics were washed with 1M agueous

hvdrochloric acid {100 mL) and brine {30 mL), and dried (Mg304), befere evaporation in

vacug to give crude material, This was chromatographed on a 200g Biotage Flash 75 5i0,

15 column (elating with 30 10 90% cthyl acetate in isohexane), and evaporated in wicus 1o
afford the desired compound (7.07 g).
"H NMR § (de-DMSO): 1,23 (d, 3H), 3.28 (s, 3H, obscured by water), 3.40-3.52 (m, 2H),
3.77 (s, 3H), 4.70 {m, 1H), 5.03 (s, 2H), 6.56 (m, 1H), 6.71 {m, 1H), 718 (s, IH), 7.24 (s,
1H), 7.32-7.47 (br m, $H), 7.58 (m, 1H), 10.73 {5, tH). m/2 396 {(M+H)",

20

A solution of methyl 3-{(15)-2-methoxy~{1-methylethylJoxy]-5-{[phenylmethyl]oxy}
benzpate (77.4 mmel) iz a mixiure of THF (232 mL) and methano| (232 mi.) was treated



colourless oil (69.5g). "HNNIR S (CDCJ3): 1.05 (s, 1SH), 1.05-1.1 (m
3H), 1.05 (d, 311), 2.55 (s, 1 H), 3.45 (dd, 111), 3.7 (dd, 1 11), 3.35
(m 1 H. 20 Methyl 3-hvdnxv-5-1 [nhenyl nes_hvl |oxvl benzcetc art To a
stirred solution of nethyl 3,5-dihydroxybenioate (5.95 nol) in DVF (6 L)
was added “WibtHyWiTh carbonate (9 nol), and the suspensiPEh/(E@M6EHTht
anbi ent tenperature under argon. To this was added benzyl brom de (8.42
ma]) slowy over 1 hour, with a slight 25 exotherm and the reaction

m xture stirred overni ght at ambi ent ignperature. The reaction was
guenched cautiously with amoni um chloride solution (5 L) followed by water
(35 L). The aqueow suspension was extracted with DCM (I x 3 1, and 2 x 5
L). The cavithianeltioext 1M ebdiunbydroxides2dmwiol)nandahemadtitf mijum ndrrett foed

O‘?’?Qi/ggé ‘E'Ngﬁstm iopl el L'ﬁﬁQ‘M@ﬁﬁﬁh&%gﬁa—}@?ﬁ}m?%ﬁ%ﬁ@ﬁwog Ibatches

E} fl ash eofmosinof Uk urﬁnong/c étg.rcal reinGeed i@ bdtisb. 'The Wsiilling Susperaidh ok mm50$m|h nlg of
exane cont ai ni ng to_neat . taini ng 0 et hy
acetate) s Fﬁ?’r{i OE%FFW@F RetuF P"&%ﬁﬂ@“ﬂ’%gg YRREAIYRYS  ur ¢ her
chrot t wt 0Q§I§@$lﬁ.dasl d&ldlf_?c'é Wp Ratshes t(yﬁfﬂcﬁl@ﬂc heid sdfikfon aRd KEmbRd hﬂﬁ'cmph ase S
silica, eluting with i sohexane cont ai ni %20% viv "oet re% acetate) to give
the desi réEFmtE%rﬁﬁﬁHBLI Thegxruariy perecpmbigsyvashed ndthioine) dried (Mdg¥le). agd) | s 1
(s, 2H), Qtﬁgwlﬁ#v)ﬂhc

1 7.3-7.5 511), 9.85
(br s, | | e2 S‘E?EWn }"Qra?(m o o U

ear bonvll ovridi n-E--11o0osr V-
{11 Sl - rrétinwp.ﬁ(mnmsm 1.20{d, 3H), 3.46 (m, 2H), 4.64 (m, L}1), 5.15 (5, 2H), 6.83 (app t,

(et hyl ’\xv? t oxWl =LY n |zl ffznv } bet uam dc 0 Pot assi um
car bonat e ﬁ'% mﬁ Tgﬂén}m‘?&@éw ! gg?oébﬁfﬂ%re of 3-hydr~xy-5-[(lI
S)-2- et h~xy- (I -m:t hyl et hyl ) oxy) -N-( - et hyl - 1H pyr aral - 3-yl ) bcnzam dc
(0.2 g, 0@6[1‘{ Imk}_andS( | -yl I oropyridine (129 ny,

0. 66 mnt ol¥} bR Sputie ANGHA FEFIMISE ur e heat ed at
160Cin a ' 13|otage|n|t|ator Mcro or 6 hours The m xture was
allowed to reach RT and pressur ‘njf ﬁ,tltl oned between ethyl acetate
(50 nm.) and water (50 rnL). The eth ate | ayer was separated, washed

with water (5 x 50 mL) brine (SD nL), q@ried (MMBSO) and evaporated to a
resi due whi ch was

To a solution of methyl 3-hydroxy-5-{[phenylmethyl]oxy jbenzoate (77.4 mmol) in THF
was added palymer-supported triphenylphosphine (51.7g of 3 mmolg loading, 155 mmol)
15  and (R)H-)-!-methoxy-2-prepanol (102 mmol). The sticred solution was blanketed with
argon and coolel in an ice bath. A selution of DIAD (116 mmol) was added dropwise by
syringe over 10 minutes. The solution was stirred for 20 minutes and filtered, washing the
residue with THF (500 mL). The filtate and washings were combined, and evaporated 1o
give the desired compound which was used without further punfication,
20 'H NMR 5 (ds-DMSO): 3.26 (s, 3ED), 3.44 (m, 201), 3.82 (s, 3H), 4.63 (m, 1H), 5.14 (s,
2H), 6.85 (s, 1H), 7.05 (s, 1H), 7.11 {3, 1H}, 7.30-7.47 {m, 5H)
The 'H NMR spectrum also contained signals consistent with a sall amount of bis(!-
methylethylhydrazine- 1, 2-dicarbaxylate.

25  'the prepamation of methyl 3-hydroxy-5- {[phenylmethylloxy }benzoate is described in
Example 1¢.
The preparation of 3-hydroxy-5-[{1-methylethyl)oxy]-¥-1,3-thiazol-2-ylbenzamide used in
the prepamation of Examples 2b and 2c is described below:



chromat ographed on silica, eluting wth a gradient of 0-5% nethanol in
ethyl acetate, to 20 Si ve the desired conpound (202 ng). "HNWVR S (CDC 99 :
1.33 (d, 3H), 2,38 (quin, 2H),

3.40(s,3H) 3.61-3.47(m 2K), 3. 74(a, 311).4.42-4.18 (m 4H), 4. 5C(sex tct,
IH),6.80 Gggadsbdhasb- 91 (t, 111), 6.97 (d, 111), 7.21 (g r:{iﬂ-%nmﬁ??fs (d,
111), 7.33 (t, 111 8.09 - 8.05 (nt, i H), 8.42 (d, 1 H, 1H;
nr/z 466 (M 11) 25 In a simlar manner, Exanples 2a-2g were prepared usi ng
t he appropriate phenol and hal opyridi ¢. N Q 21ML711M 71"

PCTI C821M Al NN11171 78-Exanpl e Structire m x N19%dR 2a "o~ Nrr_ 500 H
NhlR S (Cwl tl: 1.31 (d, 310. 2. 36 (qw ntet, 211), 3.38 (s, 311), 3.59 -
3.45 (m ! fw ¥ ; oAt lgc4 95 (sextet, 1H), 6.79

(d, 1H), 6 i 7.35(t, 1H).8.14(d,
11), 8.20(d IH),9.42 (s, 111) 2b 43 |}1R6 (CDA's): 1.36 (d, 6H),
2.39 (m (MH)- 2H). 4.42 - 4.1 58 (septet, | H), 6.90 (d,
111), 6.93 (t. 1 H), 6.98 (d, 111 ,uf»% (d. 1 H), 7.34 (t, 111), 7.40
(m | H, 8.08 (m | li), 8.41 (d, ), 12.21 (s, 111) 2¢ S 473 H N\R 8
(CDC11): 137 (d, 61li), 2.39 OY (MH' (quintet, 2H), 4.39 - 4.20 (m 4H),
4.59 "' @-!E[ép}ﬂﬂh},rl:thyll'@‘(}]5-[9:hm(}dtpctﬂyfllm)cy]!6-198h@2.ql 2yiddnzamPe(11(2g) whsH) , 7. 36

ot 1 oty Moyl B ik forbedb iy 110,
311), 4537muidyrd &af At uﬁtir at dritkint idnpdn(s &Pt Bhourd Bcfyre e Gifludrdacelidfeid 6. R2 ('t

was removed in vacuo. The residues were treated with isohexane (100 mL) and the sotid

filiered off, before being washed with further isohexane (2 x 20 mL). The solid was

dissolved in cthyl acetate (200 mlL.) and washed with aqueous saturated sodium hydrogen

carbonate solution {00 ml.). The organics were washed with water (100 ml) and brinc

10 {100 mL), und dried {MgS04) before evaporation in vacuo to ziford a solid which was

washed with isohexane (200 mL)} and dried in vacug 10 give the desired compound (7.18

g). "H NMR 5 (dg-DMSO): 1.27 (d, 6H), 4.55 (m, tH), 6.49 (m, 1H), 7.02 (s, LH), 7.14 (5,

THY, 7.25 {4, 1H), 7.54 (d, 1H), 9.73 (s, 1H), 12.44 (5, 1H). m/z 279 (M+HY, 277 (M-11Y

15

To a solution of 3-[(t-methylethyloxy}-5-[(phenyimethylDoxy]benzoic acid (20 g) in
DCM {400 mL), cooled to 0°C was slowly added oxaly! chloride (12.2 mL) and DMF (0.4
ml.), with atirring. The mixture wag allowed to warm o ambient temperature and siimed
20 for a further 16 hours, following which the organics were remaved in vacuo, and the
residues azeotroped with toluene (100 mL), The crude materiat was dissolved in DCM
(200 mL) and slowly added 1o a stirred suspension of 2-aminothiazole (10.5 g) and
diisopropylethylamine {24.3 mL}, in DCM (200 mL). The mixture was stitred at ambient
temperature for 70 hours, before the organics were removed fa vacuo. The residues were
25  dissolved in cthyl acerate (300 mL) and washed with 1M agueous hydmchloric acid {300



111), 6.94 (d, | H, 7.15 (t, IN, 7.23 (d, | R. 7.25 (m 111), 8.04 (a |
H), 8.38 (d, 111), 8.85 (s, 1H) 2e470 11 NMR 6 (CDCI 3): 1.37 (d, 611),
2.40 (M+tM' (quintct, 2H), 3.78 (s, 314). 4.41 -4.20 (m  411). 4.61
(septet, I H), 6.81 (d. 111), 6.89 (t. op 1 H, 7.20 (t, 111), 7.29 (m 1
H, 7.32 (wexpamag 7 (d, I1H), 8.25 (d. 111), 8.72 (BCTCHEpNePpIZI > 484
"HNWR 6 (CDCl,): 1.34 (d, 310, 2.39 ~ (MtH)' (quintet, 2H), 2.47 (s, 311),
3.41 (s, 3H), 3.63 -349(m2H).4.43-4.20(m 4H),4.61 (sextet, 111), 7.00
(m 211), 7.37 (t. 1H), 7.44 (1. | H8¥8.40 (d, | H, 11.08 (s, | 11) W
21M 711ML7441 PC 17(; B2110611r112471 -79 2g o } 518 HNWMR 6 (C170)s): 1,34
(d, 3H, 2.40 ~or (A4+H* {quintet, 2H}, 2.44 (s, 3H), 3.41 (s, 3H), 3.64
C ("~ 0 3.m9. Thnaqlddps lagcrats cxulcd witrfurket ¢yl agetgs (300 amthe H) . 7.04 (t, 1

Iil)l-l) Z’hgop&épg‘r’}%‘l? mmsfwg%d“ﬁ opy%%)égnqumggmﬁ élﬁ@ arnaqleBi (§rhe
ID; g)pza]r a'lt\ll_ ?»gcnﬁg? gnh;tdrdoﬂlpdﬁerimdmﬂsmﬁg]mgm?hmm uhﬂmﬁtéhhly:lr pemfmnu:;]eSI < of
Ehanpl s SHAMAR e aMIDLE T Tdch ber bl WD IS1G, 30357 b bn 36, 77t

S1-2- mat hqm 1 5181 (v S8H)V T 599 Y H: ¥ sempMin L Hs nary;- 3- vl | benzani de To a

sol uti on of

3- [ (1S) - 2-Thr cit ABAS sesiryr £¥g Pentained)sigag s copsistent nthg smalhiaruqust ef sty 3 y] ) - 5. 10
[ (phenyt rrr,wyt[,) oxy]bcmam de (7.07 g) in Tl IF (50 nL) and net hanol (50 ni)

was added
Dengic acid
Y“T?r oA

To a solutien of methy] 3-[{ 1 -methylethyloxyi-3-[{phenylmethyloxy]benzoate (37 g) ina
I:! mixture of THF:methanol (300 mL} was added 4M sodium hydroxide solution (150

mL}. The mixture was refluxed for 45 minutes, following which the organics were

-[( | -Methylethylgxy]-3-

10

removed in vecuo. The aqueous was acidified to pH4 with hydrochloric acid {(2M), and
15 exmacted with ethyl acetate, The oryanics were combined, washed with water and brine,

dried (Mg50,) and concentrated in vacwo to give the desired compound (33.5 g), which

was uscd withow farther purification.

"H NMR 5 (dg-DMSO): 1.26 (8, 5E1), 4.59-4.69 (m, LH), 5.15 (s, 2H), 6.80 {app t, 1 H),

7.04 (m, LH), 7.12 (m. 151), 7.33 (app t, 1H), 7.40 (1, 2H), 7.46 (d, 2H), 12.95 (s, 1 H)
240

Methy! 3-{{1-methylethyidoxy]-5-[(phenylmethvlyoxyibenzoate

o

To a solution of methyl 3-hydroxy-3-[{1-methytethyDoxy]benzoate (25 g) in DMF (250
mL} was added anhydrous potassium carbonate (297 mmol), and benzyl bromide {143



10% pal | adi um on carbon (727 nmg) as a slurry in T11F (1 nm,) and net hanol
(I mb). The mxture was placed under vacuum and stirred under an

at nosphere of hydrogen for 70 hours. The m xture was filtered through

di at omaceous earth, and the di atomaceous earth washed wi th nethanol (2 x
100 L), fakhoweewRY, evaporation in vacuo. The residues yexe ﬂﬁmﬁh ol ved
in ethyl acetate (10 nL), treated with i sohexane (40 rnL Re sol

filtered off and washed with i sohexane (50 m.) to afford the desired
conmpound (5.17 g) which was used mnthg%t further purification. "H NVR 6
(dy-13Ms0): 1.22 (d, 3H), 3.28 (s, bscured by water), 3.38-3.53 (m
211). 3.76 (s, 314), 4.65 (m 1 , 6.44 (m 111), 6.54 (m 111) 6. 93 (s.

1 , 7.04 J11 9. 63 br 111 0. S,

S Héoes ( ‘ﬁéd}{' FQ-’E'“”H)’“ ’é@“‘z‘i%ﬁ'qlf?% %% 3%6’&?!“ gO-
3-[(157- ZSBllﬁth&XYcr&dwﬂ'ﬁH&Hxﬁ&ﬂﬁﬂc)@iiﬂdc plhhﬁﬂmamwah Ehylicbia®q@dd daet.| 5-
((ohenvl nxt hv(l oxyl benzwm de 6 A sol ution

3-j (1S- 2- mCREERDISE Weispmbingd s washad with WWWﬁMW;%Mc acid 5
(8.73 9) '&n&%l‘@nﬁ%%to‘ﬁﬁ@tlﬁ%tﬁg ch@p&ind (1@ WHicholsQbdddiots BAndd -) and
DVF (O n.) were slowy added with stirring. The mxture was allowed to
war n t@ aﬁWﬂ@ﬁ#mﬂtenperature and stlrred For 16 hours, follow ng which the

organi cs r i resi t 8 t ol uene
organt ¢ WRABLBYA0) 6100, 398 40 LA TSR RRIR L Lol vene
to a stirrléd, Ei}fs{iaannellum ?olfz BHs, nH3,17. }lm.e]‘?rmt Ly r7addql, eHYLT.463d,3B1)g) and DI PEA
(14.4 m) in DCM (75 rnl.). The mxture was stirred at anbient tenperature
for 19 hours, before the organlcs were evaporated in tncuo and the residue
di ssol ved § Vddroa o St AL -Gielhil: R ; ‘ﬂ‘organlcs were washed with | M
aqueous hydrochlorlc acid (100 nL) and frine (50 nm.), and dried
(MySQa) 4bef ore evaporation in vucug to §ive crude material. This was

chr omat ogr aphed on a 200g BiotagéHF 7%7°Si Or. 15 col umm (eluting with 30
to 90% et hyl acetate in isohexane), am evaporated in neno to afford the
desi rem conpound (7.07 g) 1}1 NVR S (@6-DVSO 1.23 (d, 3H), 3.28 (s, 3H,

O 8 BB e s by o i Bl 1€ 0

added powdered potasslum carbonate {0.2 mol} and 2- mduprﬂpan: {0.1 mol), and the

resulting mixture stired at ambient temperature for 16 hours. The reaction mixture was
roured into water (1000 mL) a4 the mixtuze extracted with ether. The extracls were

15 combined and washed sequentially with water (twice) and brine; the solution was dried
(MgS0y), filtered nnd evaporated in vacuo to give the crude product as a pale vellow ail
{12.6 g). This was reated with toluene (40 mL} arx allowed to siand overnight. The
insoluble material (starting phenol) was removed by filtration, and the filtratc evaporated
in wicuo. The resulting oil was chromatographed (2x 90 g Ei'mage silica cartridges),

20 eluting with hexane containing cihyl acetate {1074 increasing to 15% vAv). The title
compound was obtained as an oil (25% yield}, which wes identical by tlc to a sample
prepared by a similar procedure. 'H NMR 8 {de-DMSO): 1.2 (d, 6H), 3.8 {s, 31), 4.5 - 4.6
(hept, 1HY, 6.55 (m, 1H), 7.85 {m, LH), 7.95 (m, 1H), 9.8 (s, 1H)

25 The preparation of 3-hydroxy-5-[{1-methylethyDoxy]-¥-{i-methyl- | H-pymzol-3-
yl)benzamide used in Example 2d and Ze is described below:



1H), 7.32-7.47 (br m 511), 7.58 (m 1H), 10.73 (s, | H. mz 396 (MOH) 20
k( 1S)-2-,rlethoav-fl-nethyleth-1l oxyl-5-(fnhenvi mahyl | oxrl bcnzoic acid
mo"rop L 60 A solution of nethyl 3[(15)-

2-rnet hoxy- ( 1- met hyl et hyl ) oxy] - 5- {[ phenyl net hyl ] oxy} benzoarc (77.4 mol)
In a mxtumMedpmsmGitA (232 rnL) and nethanol (232 ml.) wagsTicEaad1A0O

2IM 7/10117041 PCl'fCB: 0161(ML2471 w th a solution of 2M sodi um hydroxi de
(232 nmmol ), and the reaction mxture stirred for 4 hours at anbient
tenperature. The resulting solution diluted with water (250 m-) and
nost of the organic solvent renmoved in vacuo. The resulting suspension was
washed with diet hyI ether (3 x 200 nL) and the organl ¢ washi ngs di scarded.
The resul i LS > _ by YWAS, .8 'o 4. M.t h 2M hydrochloric
acid solu 1a]0 \ g it X 240 nL). The extracts
wer e conbi ned washed W|th brine, drieg ( 04) and evaporated to give
the desired corrpound (99%i el d)\r de-DMSO): 1.20 (d, 3H). 3.46 (m
2H), 4.64 (m 1li), 5.15 (s, 2H} (uapp 111). 7.06 (s, 111). 7,13
(s, 111), 7.30-7.49 (m 5H), 12.67 (fr s, 1 H) 10 Methyl 3-1(1

S}-2-met hoxr-( 1 nethvl ethv4axvl -5-{ lnheny meth | oxv}benmate kilo -'r o

60 To a SdlluMicthmletlymet]y-{! ﬁcﬂhyldlr!ﬁnm&l 3 v tefiphenpliretiy)doxy]pdoemaidat € (77. 4

1) i E dd t 51.7g of 3
mrovy | oadt iR iRt HneduphR0d S0 pid B BOORIIIRTERI 103 o)
The st |5rredacmhdﬁndqm S'.'lihlaag‘anB ﬂﬂcwltoh‘.mlaamm:ﬂrtdrboﬂed Eg) was addedi ce bath. A

| ut f 16 d d 10 t
The. sol ut BB Sipeetied B8 Gl R Biroets ot TOCIBRIRE TPRES | coi duc
With THE (va@eirdd)at amibientfiérhparitine fa2d mmwﬂw:ﬁumwﬂmvapor at ed
to give the des Lred conpound _whi ch was used without further |1Qur|f|cat|on
20 111 NME“SL‘QH’H Riigogen) ¢ tmesk The catalysy yvas fy 'm“{fhﬂaﬂ?f celne, god fhe fitmiery 4 g3
(m 11 Soddmbsted inedho. Bon§Fhckiie wha liod Tndiiebino ik e edided COmpdunlt) |

. 30-
1[I [SU 5 £). A second crop of material was obtzined in the same way (4.0 g).
"H NMR & {dg-DMSO): 1.30 (d, 6H, 3.78 (5, 3H), 4.68 (sep1, 1H), 6.47 (m, LH), 6.60 (s,
1H), 6.94 (s, LH), 7.05 (s, 1K), 7.60 (5. 1H), 10.63 (5. 1E1). meiz 276 (M+11)"

DMF (2 drops) was added to a sohuion of 3-[(1-methylethyl)oxy)-5-
[{(phenylmethyloxy]benzoic acid (40.0 g, 0.14 mol) and exaly] chloride {(14.6 mL, 0.17
mot) in DCM (700 mL) The mixture way stirred at ambient temperature for 4 hours and the

PCM and cxcess oxzalyl chloride evapotated in vecuo, The residual acid chloride was
20 dissolved in DCM (300 mi.) and added dropwise 10 |-methyl-3-aminopyrazole (14.25 g,
0.147 mol) and ticthylamine (41 mL, 0.29 mol) in BCM (300 ml.), at 0°C. Stirred at
ambient temperature for 24 hours. The DCM was evaponated in vacuo, and the residuc
partitioned between ethy! acetate (400 mL}) and 1N hydrochloric acid (200 mL). The ethy!
acetate layer was washed sequentially with saturated squecus sodium hydrogen carbonate
25 (200 mL) and brine (100 mL), dried (Mg30,) and cvaporated in vacuo. The residue was



The 1H NWMR spectrum al so contai ned signals consistent with a small anount
of bi s(1- nethyl ethyl)hydrazine- | ,2-dicarboxylate. 25 The preparati on of
i net hyl 3-hydroxy-5-{(phenyl met hyl ] oxy}benzoate is described in Exanple
| c. The preparation of
3- hydr oxy- Sa:bGarmay! et hyl ) oxy] - N-1, 3-t hi azol - 2- beenzaﬁygg URE Lﬂ
preparation of Exanples 2b and 2c is described bel ow. 8 %u I

PCr 1CR2UKi onA2J71 -112 3- Hydroxy-5-1(1-nethylethyl vl-N1.3- thlazol-
benaam de NAN oN 3-[(!

_Met hyl rt hyl ) axy] - 5- [ (Phenyl met hyl ) oxy]®- 1, 3-t hi nzul - 2-yl benzani de (11. 2
g) was dissolved in trifluoroacctic acid (60 m.) and treated with

thioanisolc, (17.8 ml),. TheSmxtue tir at ,anbi ent

tenper at ur EPEFORRRIA Gp 3TEn ek pifh Sl el e iERBS N oved | n

trrcuo. Th@v&@!&ldﬂuﬁ:ﬂcﬁ\ﬁﬁﬁmﬂﬁ:fﬁﬂem th tﬁxam:;d(éﬁpamh)(aqn@ 43 solid
Wi ur

filtered off, before i sohexane The

solid was (WP eQ4G. ﬁ”b%@lf%éﬂi 4138 (mo3d. ﬁﬁ?(‘&ﬂé{[)vﬁa%ﬁ(lwi"rﬁ%eous

saturated gpgliygp ﬂqugﬂfs ¢85 hopadaasqhution (100 m ). The organics were
washed with water { and brine 10°(100 nm), and dried (MySH4) before

evapor afi on in uacuo to afford a solid which was washed with |sohexane

Egg?D%)O) aqeﬂ g#‘?‘g’“&’g’wﬁ?f“gg"'?'*’n?ﬁ?’gyh}«?'lﬂgﬁtfg“q%rﬁ%gﬁ%ﬂg?(%’é’ g, 111) % §NT46

(s, 1 H), dfscSed@abiovelll). 7.54 (d, 1 H), 9.73 (s. | H, 12.44 (s, 1 E1). T

Cho ot - 8¢ piehizi Zﬁeﬁ%@%%iaﬁtéﬁn%ﬁ%m“@ va?tkawﬂmaﬁw%o .

sol uti on oft 2:4-shikdiane2hyl beditayideicyd inFialamphts AUAndrZghy dos eribell bewani ¢ acid (20 g)
in (400 nL), cooled to OC was slowWy added oxalyl chloride (12.2 nl)

and (0.4 m.), with etlrrlng The m xture was allowed to warmto

anbi ent t egpResilalisse] [AIEE? Shd : (Bfieth0)- NoYLRiadibglzoW ng whi ch
t he organi cs, were renoved |n tncuo a resi dues azeotroped with

tol uene (1G6BbSWABIde The crude material was dissolved in DCh4 (200 ni) and
slowy added to a stirred suspensi on of -fn;_not hi azole (10.5 g) and

~o ,-\i,o y
OH
A solution af 3-{[{15)-2-methoxy-{1-methylethylyoxy}-5-{ phenvlmethyloxy } -N-(3-
15 methyl-1,2,4-thiadiazol-2-yl)benzamide (9.53 g) and thivanisole {13.9 mL) in

trifluoroacetic acid (45 mL) was stirred at ambient temperature for 16 hours. The
trifluoroacetic ucid was removed in vacun and the residual oil partiioned between ethyl
acetate {100 mL) and aquenus sodium hydrogen carbonate solution (300 mL). The agueous
layer was separated, extracted with ethyl acetate (2 x 100 mL), and the combined organic
20 extracts washed with brine, dried (Mg50y), and evaporated 10 a2 residue which was
chromatographed on silica with 50% cthy) acetate in isohexane ns cluant 1o give the
desired compound (4.5 g).
TH NMR 8 (CDCYy): 1.2 {d, 3E), 2.5 (5, 3H), 3.3 {5, 3H), 3.4-3.6 (m, 2H), 4.6-4.7 {m, 1H),
6.6 (s, 1H), 7.05 (s, 1H), 7.1 (s, 1H), 9.35 (5, 1H}, 13.2 (5. 1H). miz 324 (M+H)"
25



di i soprupyl ethylam ne (24.3 niL), in DCM (200 nL). The m xture was stirred
at anbient tenperature for 70 hours, before the organics were renoved in
tucuo. The residues were 25 dissolved in ethyl acetate (300 nilL) and washed
with 1 M aqueous hydrochloric acid (300 W) 11 NO 3107111 PClI'I1C 1U006nTP1471
-83 nlL). Tweaguweous | ayer was extracted with further ebBiCRHSEREIE (300
m.), a nd the conbined organics washed with brine (75 nm.), and dried
(MgS™4), before evaporation in vacua to give the desired conpound (28 @)
whi ch was used without further puri fjgation. 'HNWR S (d6-D\1SO: 1.27
(d, 6H, 4.70 (m IH, 5.15 (s, 2H, 6.77 (m 111), 7,27 (m S 2H),
7.33-7,47 (brat, 6H) 755(d I11) n z 369(|\/Ht) 367(|\/H—|) The "H ,P
MR spect r gn@a J 0 a,_ S : 3 r.munt of ethyl

acetate. 3-1f | "TO - ?I
OH 10 6 TM‘ enzighideet hyi
3-[ (E- net hyl et hyl ) oxy}-5-[ (phenyl net hyl

m xt ure of THF: rnet hanol (300 nd
(150 nlL). The m xture was r ef Pux
organics were renoved in tneuo. The Jaqueous was acidified to pH4d with
hydrochloric acid (2M, and 15 extracted wth ethyl acetate. The organics
wer e conbi ned, washed with water ang.brine. dried (MJSOH) and concentrated
in vacua to give the desired corrpo (33.5 g), which was used w thout
farther purification. 1 HNWR S (da-DMSO: 1.26 (d, 6E 1), 4.59-4.69 (m |
H) , 5 15 ([%n@ﬁ).mn@tﬁ l.f)@ﬁcthﬂx t lethyietlyl imefhyl fox nloicl) 7.33
(ap | H) Rr% gl( zyll)ymﬁwyp% Aesfirendoler) ! {(1- nx
0P 0ss | L6k g) i RGRGAS0AL e 3l oxalrbehride 5 Homil llows by PHE Q1 et iy
3 Y r oxy ih Gha BRI BN SURGTEhEekioR @) 14 RubVFid BB! pffexdesyns added

anhydr ous potassium carbonate (297 and benxyl brom de (14
oxalyl chloride were removed in vacus, the rcsldual oil dissclved in DCM (50 mL) nnd

added to a solution of 5-armino-3.methyl-1,2,4 thiadiazole (6.05 g} and tricthylamine (14.6
ml.} in DCM {150 mL) at (-5°C, and the mixture stirred at ambient temperawure for 16

10 hours. The DCM and excess tricthylamine were remaved in vacuo, and the residual ail
partitioned between cthyl acetate {250 ml.) and |M hydrochlorie acid (150 mL). The ethyl
acetate layer was scparated, washed sequentialty with 1M hydrochloric acid, aquecous

hoxykbenxoate (37 g) ina 1. E
adld H34'l</| sodi um hydr oxi de sol ution
45 ninutes, follow ng which the

sodium hydrogen carbonate selution, and brine, dried (MgS(0,), and evapoerated 1o a

residue which was chromatographed on alumina with ethyl ncetate a3 cluant, then on silica
15 with 30% ethyl acetate in isohexane as cluant to give the desired compound (9.6 g).

"H NMR & {CDCh): 1.3 (d, IH), 2.45 (5,3H), 3.4 (s, 3H), 3.5-3.6 (m, 2H), 4.55-4.6 (m,

LH). 5.05 (s.2M), 6.8 (5, 1H). 7.1 (m, 2H), 7.25 (m, 5H), 10.7 (s, 1H). mz 414 (M+H)"

The synthesis of 3-[(15)-2-methoxy-{ 1-methylethyloxy]-3-{ [phenyImethyl Joxy } benzoic
20 acid is described abuve.

Example 3: 3-[|6{A7etidin-1-v|carbony
{methylgaviethylloxyi-N{1-methyl-| H-pyrazol-3-yhhenzamide

,TOi Pl




W, 7f 17, ini71P4 PCri Cn24H WN 12471 44- mol). Me mixture was stirred at
601C for 5 hours, then cooled to roomtenperature. The solvent was renoved
in vacua and the residue partitioned between ethyl acetate and water. The
organi cs were conbi ned and washed with further water, brine, dried (MSQOa)
and conceniy mpyvacua to give the desired conpound -~ Miaghy was
used wit hou?ﬁﬁﬁwgpl $ purification. "H NVR 5 (d6-DM SO&gﬁig%%WEQHGI—D
3.84 (s. 311), 4.61-4.70 (in, 1H), 5.12 (s, 2H), 6.84 (t. 1 H, 7.05 (app
t, 111). 7.12-7.15 (m 1 H. 7.31-7.37 (m 111). 7.40 (t, 2H), 7.A6 (d,
211) Mt hvl 3- hvdr oxy-5-1f 1- ntt hvl et hvfkxvl oatgge 10 OH To a stirred

sol ution of nethyl 3,5-di hydroxybenzoate (0.1 nol) in QAMF (1SO nlL) was
added powder ed r?Ot assium car bo?at (0.2 m)ig) and -jrédopéﬂpane (0,1 rnol).
and the reBEFRES Hrdenra 186 msthory-(lamsh ﬁ'lh!"'t)‘éﬂ’!’%‘é' ey sl Py iohour s. The
reaction ni-yikhSnW@S(0. 230 Va8 Gnd 1Bk (E;;ggq, DifopyRRinE Y peBWEE extract ed
wth et her.gq he ext r_aczlt[)d;2 me?%dﬁ]ggégan%ﬁﬂ; andn%ﬁ%d sequeﬁ::i al Ig)al wth

wat er (twit@maAL wripmeartonuc 30 g b REwD@pded (MySO ), filtered and
evapor at edy ' Ppdl ‘ : | (12.6
g). This vvasﬁ_;[tﬂ}r‘gg{@aﬁ}\?\ft_ Mﬁrglt uene [%é}gn%?g?ﬁ%}\ aﬁ%ﬁgﬁn%ghéfggﬁghgnver ni ght.
The i nsolaufBicagsanidaipeMigrewaret fond hpive Tbe Inixners was atored thiradh RT aed | on, and

thefiltrg%rgmﬁy ated. .| i gﬁ 'F i i, I raphed (2
x 90 g Biotage gllg{)\ln%ﬁ géuru%' Ir;q %&g%ﬁ:mg e Gtﬁlkﬂnlt&tan&tdﬁlﬁg an’é‘ig(}ﬁ?g‘?‘ g?ng et hyl
acet at e ( 108t ixyreassi saparatod, Wsthed Fxith waldn €5 £ 5@ nd.), beioeff®umic), drs! (bleS@ined as an
oil (25%yiel ich was ideptical by ti 0_a.sanpl.e epared by a
i {ar proBeipBtais e R W e ipastel On sl TBuls IR £RAGER V7,
(kept, 1119f0-58% bth@mal irléibyl acefaiBio fing tht Basined doBoned ] i2ig). TheQoppound H) 25
The preparation. of 3-hydroxy-5-[(I-tnethyl.ethyl)oxyl- | -met hyl -1
H pyr azol -8 p?'i“)‘ﬁ'éﬁfﬂ%ﬁﬁf’ %WMW&“E'&%&#W@@ é¥§gﬁ?"géﬁmbel ow. WO
1141 71141 hidpedeyPiiddoB2iddtl &k bi Bty ncerai8 bisshexane, Mpt (melting onset) 132.7°C.
- Hvt hoxv- 5- Irgl- nmet hr | et hvl | oxvl - N &1-_ meth | -1 Hnvrazol-3-rllbenz+tmde TTTT
M H NMR 3 (CDCl): 1.32 (d, 3H), 2.36 (quin, 2H), 3.40 (s, 3E1), 3.61 - 3.47 (m, 2H), 3.78

(5. 3H), 4.25 (1, 2H), 4.58 (sextet, 1), 4,72 (1, 2H), 6.80 (1, 2H), 7.11 (5, {H), 7.31 - 7.27

{m, ZH), 7.40 - 7.35 {m. 1H). §.12 (d. 1H), 8.32 (s, LH), 8.32 (s, |H). m& 466 (M+H)

15
The foliowing compounds were synthesised in an analogous fashion from the appropriate

phenel and bromopyridine:

Example | Structure m'z NMR
Ja 466 "HNMR & (CDCL): 1.24 (d, 3H), 2.40

HFTQOJ”’Q {M+H)" | (quintet, 2ET), 3.41 (5, IH), 3.49 - 3,62 (m,
CJHjTj—ﬂ 2H), 3.8C (v, 3H), 4.25 (t, 2H), 437 {1, 2H),

) 4.60 {sextet, 111), 6.80 {m, 2H), 7.10 (1, LH),
7.27 {1, tH), 7.30 {d, 1H]), 7.62 {1, IH), 8.5]
{d, 1H), 8.61 (s, 2H)

1 .
b _ - 436 H NMR 5 (CDCly); 1.37 (d, 6H), 2.20
A1 N
O

(M+H)" | (quintet, 2H), 3.80 (1, 3H), 4.25 (1, 2H), 4.37
(t, 2H), 4.60 (septer, 1H), 6.74 {t. 1H), 6.50
{s, TH), 7.07 (s, 1H), 7.07 (s, 1H), 7.30 (4,
1H), 7.62 (¢, 1HD), 8.51 (s, LH), 8.61 (s, 2H)




OH 3-[ (1- Met hyl et hyl ) oxy] - N- (|
S-[ (phenyl net hyl ) oxy] bennam de

- met hyl -

| H pynr zol

-3-yi)-
(51 g; 0, 14nol) was dissol ved i n nethanol

(500 nL) and THE (5011 m -) and the flask 5 evacuated and purged wi th argon

(3 tines).

further evasuaisedwand finally purged with hydrogen gas.

m xt ure

was stirred at anbient tenperature for

20 hours

100% Pal | adi um on carbon (5.1 g) was added and the flask

J@ﬁﬁe tractlon

m xture was evacuated and purged with nitrogen (3 tines).

filtered off through celite,

and the filtrate

The cat

concentrated in tiacuo.

al yst was
| -

thy) acetate was added and filtered td%jive the desired conpound. 10 (30.5
g. A second crop of material was obtained in the sane vvay (4.0 g). IHNWR
S(de_ . 12&/r~| R:I__)TQ7QJ_Q ] 469 (cant ] 647 /rn |H),
6.60 (s, | | ||~}‘) % s, 7 P¥%s, |*FF5"”¢C€61@35H1‘}*"}&%FG3 Us. 111).
a3 TR il a2s 20580t |
- et hyl - azol-3-vl)k nhchyl net Iy rops
was added to a s&lﬁﬁof 3-[ (1} net hyI gt’ﬁ @ﬁ?’sig}“}a WT‘(‘]
E(lzplhgn)r/rtrmt)h)ll;) (o) ylt) nzob(awag;go ﬁE) OT? {d, u{nmml I)H}ah:ﬂ'r{ww)yés l:?:hl ri det
: | O. mot) in N r hfed at anpien
t enperat ure_for hour s andJJm DCM and ‘?HE‘)&((’.{L@ ﬁ%c}mﬁslﬁh {on de eviapor at ed
in vacua. ThH resi dual aci of #1fe WQLH NBIRA (EBELY A8 [dasHCh2s (300 nl .) and
added drdpwi se t¢ t-nig S X Dzl tuibhy fand
triethyldamne (41 ni, 0 rml) QQ%\/I %ﬁ‘ ﬁ?g%? 36% ‘Sajlf Hgg %t anbi ent
t enperature for :’4{110 rE. The DCM was ¢Usapsesr b elhlith 2k 6050, Hhd-Bhel resi due
partitiorjed between t'hyl acetate (400 m_)m angh (&, NHFIWQE%WH?Wﬁ{ﬁCI d (200
m.). The |et hyl acet at e | ayer vas vvashég uent ¥ "E]_Q saturﬁtF
aqueous dodi um hydrogen carbonate 25 (2 B 9["%"'15) B0% e 1D B} Gy dri ed
(h19504)\Jand evaporated in vacua] The resndum}was WO 21K17I Ifl?lll 1
P( T/ CR2| \W6H—129++—86—~chrofat “*"a;}h gL g gr adi ent
of 50% et|hyl 'Eacet aLe LS hk} ang )4’59 syﬂtdn(gbg& 'ng ﬁ'(’)rrfj nd (b1 g). 1
QFDNNR6SGEC?C13?:H)1 'oT( (GFH)1 3 m;:(s;gi (qzu)e;.jm Lins?(népfs-xmm%) 5.7024(?,
» O. m m y . . m
114), 7.39 (rn. 51 50 (s, 113). 2B ?’l\m%""sgq el e,
] 2H), 6.85 (m, 1H), 6.57 (4, 1H), 7.19 {d, 11D,
7.28 (m, 2H}, 7.38 (m, 2H}, §.12 (4, 1H},
8.30{d, 1H), [2.30 (s, LE1)
i I |9 "H NMR & (CDCly): 1.27 (d, 3H},2.29
- L]
Y N | (MH) | (quinter, 2H), 2.44 (s, 3H), 331 (5, IH), 3.4 -
° 3.52 (m, 2H), 4.15 (m, 210), 4.55 (sextet, 1H),
C&"Q 4.65
o 65 (¢, L), 630 {m, TH), 7.25 (m, 2I1), 740
{m, 1H), 7.60 (m. {H), §.00 (d, 1H), 8.21 (5,
1H).
I . I |45 'H NMR & (CDCly): 1.30 (d, 6H), 2.29
h W (M+H)" | (quintet, 2H), 2.44 (s, 3H), 4.18 (m, 2H),
E"mﬁo 4.55 (scptet, TH), 4.65 {t, 1H), 6.74 (m, {H),
L 718 {m, 151), 7.30 (m, 1 H), 7.40 (m, 14),
|L 8.00 (d, 1H), 8.23 {s, 1H), 10.05 (s, 1H}
The preperation of the required bromopytidines is described earkier.
The preparation of 3-hydroxy-5-[(15)-2-methoxy-{ ] -methylethylJoxy)-M-{ 1 -methyl-1 F1-
pyrazol-3-yl}benzamide, 3-hydroxy-5-{{1-methylethy)jaxy)-N-(1-tncthyl- 1/ i-pyrazol-3-
yhbenzamide, 3-hydroxy-5-[{1-methylethyljoxy]-N-1,3-thiazol-2-ylbenzamide, 3-
5  hydroxy-5-{{(15)-2-methoxy-({1-methylethyl}oxy} -¥-1,3-1hiazol-2-yIbenzamide and 3.




The preparation of 3-[(1lnethyle hyl)oxy]-5-[(phenyl nmethyl)oxy]benzoic acid
was descri bed above. The preparation of

3- hydr oxy-5- ([ (1S) - 2- net hoxy- (I -net hyl ethyl)oxy}-N(3-methyl- 1

2. 4-thi adi awl - 2-yl ) bcnzam de used in Exanples 2f and 2g is described bel ow
10 3-1lydroxv-54 1f 1S)-2-nmethaxy-(|-nmethylethyllcxy I PCTICE K247 |

- YA3- nTt hWIWPMAE [ adi azol - 2- yfl benrami dc o. Yo OH A solation of 3-([(!
S) - 2- net hoxy- (1- net hyl et hyl ) oxy}-5- (phcnylincthyl oxy)-N-(3- |5

nmet hyl -1, 2, 4-t hi adi azol - 2-yl ) bcnzam de_ (9.53 g) and thioanisole (13.9 nL)
in trifiuoroacetic acid (45 nL) was st¥red at anbient tenperature for 16
hours. The trifluoroaectic acid was renoved in vacun and the residual oil

partition bet n a and uegus..sodj um hydr ogen
car bonat e gﬁﬁ %%E‘yWE)‘}‘? &ﬁﬁ'gégpr %y@?ﬂm@? ‘ggﬂ 'e}éf, extract ed
w th ethyly Imﬁg.ame.g(&s@hbwgarny) and the conbi ned organic 20 extracts

washed vmth brine, dri.ed and evaporated to a ruidue which was

chr omat ogr é‘ﬁﬁ@ﬂ”&‘ﬁ“‘s‘l I%W&’Wtﬁgﬂkﬁ’ﬂ}@‘ékmﬁbﬁ&é‘rﬁt@lhﬂ s bfiadiatel-3s el uant to
give the ﬁgcmnw@ﬁmgmilgaﬁm&h%# 5 (CDClB) 1.2 (d, 311), 2.5
(s, 311), 3 (s, 3H), (m 2H), 4.6-4.7 (m 1H, 6.6 (s, 3 H),
7.05 (3 111), 7.1(s, 1H, 9.85 (s, 1H, 13.2(s. 1 H. nth 324 (MeH) 25
W) 21NL7LE] : i _ ) N

ct haxr| | - thet D yL1iC, Ny '
t hi adi ar ol - 2-v| )bcnram dc O-YO 6 To T‘ut i on
of 3-[ (1S) - 2- et hoxy- (| - net hyi et hyP (a[ phenyl ntct hyl ] oxy}bcncoic 5 acid

(15.8 S) in DCM (260 m .) was adde al chloride (5.24 m.), followed by
DMF (1 drop), and the mxture stirr, at anbi ent tenperature for 16 hours.
The DCM and excess

A solution of 3-[{ | -mwthylethyDoxy]-¥-(3-methyl- 1,2 4-thiadiarcl-5-y1)-5-

((phenylmethyDoxy]benzamide (33 g, 86 mmel), triflunroacetic acid (160 ml.) and

I thicanisole (50.5 mi) was stirred at ambient temperature for 48 hours. The TFA was
removed i1 vacuo and the residue poured into sanemted sedium bicarbonate selution (300
mL) and extracied inte ethyl acetate (twice). The combined organic extracts were washed
with brine, dricd {MgSQ,}, filiered and the solvent removed ir vacuo. The residue was
iriturated with DCM and washed with 5% cthy] 2eciate in isohexane to give the desired

15 compound (52.8 g). "H NMR 8 (ds-DMSO): 1,31 (d, 6H), 2.51 {x, 3H), 4.67 (scpt, 1H),
6.58 (s, [H). 7.08 (s, 1H), 7.24 (s, 1H), 9.88 (s, [H), 13.25 (brs, 1H). mvz 294 (M+11)"

3-[(1-Methviethvloxy]-N-{3-methyl-],2 4-thiadiazol -5 -vi}-3-
liphenvlirethyJoxylbenzamide

Y“Qini}*
5

DMF (2 drops) was added to a solution of 3-[(1-methylethyl)oxy]-5-
[(phenylmethyloxy]benzoic acid (29.6 g, 0.103 mol) and oxalyl chloride (10.78 mL, 0,12
mol) in DCM {500 mL) The mixture was stirred at ambicnt temperature for 4 hours and the
DCM and excess oxalyl chloride removed in vacwo, The residual acid chioride was

25  dissolved in DCM (220 mL) and added dropwise 1o 5-amino-3-methyl-1.2,4-thiadiazole



oxalyl chloride were renoved in vacua, the residual oil dissolved in DCM
(50 nm.) and added to a solution of 5-am no-3nethyl-1,2,4 thiadiazole (6.05
g) and tri cthylamne (14,6 m.) in DCM (150 nL) at 0-5C, and the m xture
stirred at anbient tenperature for 16 10 hours. The DCM and excess

triet hyl amwie2gw@idienoved in 'ac, o, and the residual &KTGHIMWMNIGNed

bet ween ethyl acetate (250 m.) and I At hydrochloric acid (150 nL)."'fhe
ethyl acetate |ayer was separated, washed sequentially with 1M

hydrochl oric acid, aqueous sodi um hyggagen carbonate sol ution, and brine,
dried (MgS™4), and evaporated to a residue which was cl uomatographed on
alumna with ethyl acetate as eluant, then on silica 15 with 30% et hyl

acet at e i 012.430§) 48R eofing kritaWantine Eégu\zsnﬂhezdeﬁ.bnﬁdncmmwﬁi}(a%ﬁ: g). 1H NMR

5 (CDCl1L 3 (d. 3 21-1)
4, 5(35 4. E)WMWW%WWM“ ﬁgtm(blwmwﬁﬁw}f&gw% (m 5}1),

10. 7 s, ,,“J,\,@;IE{) i
3- [(1(8) Z%hoxﬁ%g&mg cé e%nﬁfﬂ)%?w-& ﬁ:Jn[gdphen.gltln!:tnhl}rle?:k":t;ltr]{(‘;?('S(]}ﬂlﬁenz0|c 20

acid i s daadlNbedroghiensac 'Qn: erhy] acetate layer was washed sequéntially with
311 b AT Llhlsople ABAMY S Litbdind g}yt%drﬂff}’ﬁd%n}m {iobhy| gty - 2= (m

ethy | ox vle H ovraxn |- neat m de
rf H N O(EEED@&M):G@MOMG@MMMT@I uawnpdhvreagyaphed pn silige elntng xt ur e of

3 Y0 Sl Sl Ly ) e sl e P o201

3-yl) benram
5- (azeti dit H-NIMRIBC{G?HWW 32-(a-GHy| mnpymmme{s(:ﬁﬁmmns {0 28% 6y JHCesi um

car bonat e ( 1.97 nd. .bro r esphi ne) copper (E)
(62 mgy, 0.7 ':Fﬁ'rgﬂl ilﬂ?ﬁmg}’ﬂzﬁ'- s{%{ﬁo[i’?eﬁ ﬂ"‘gsg“nfﬂﬁgt age initiator

M crowave' for 3 hours The m xture was allowed to reach RT and pressure
and was partitioned between ethyl acetate (150 niL) and water (50 ntl.). The
ethyl acdiapereayen ol J| -aelyletybexylvwedtrbaayinribparyibepzoicpcid isdespbed e ne
(50 nil..)sppelried (MJSO.) and evaporated to a residue which was

chrot nat ographed on silica, cluting with a gradient of 0-%$% nethanol in
ethyl acetate, to give the desired conpound (113 ng). The conpound

Example 4: 3H{|5-{Aretidin-1-visulfonyl)pyridin-2-ylloxv}-5-{[{15}-]-methyl-2-
15 {methvlipxviethvi|oxyi-v{]-methyl-1ii-pyrazold-yhihenzamide

'T(;riuf
P

'
Triethylamine (0.025 mL,, 0.18 mmol} then miethylsilane (0,96 mL., 6.03 mma!) were
added 1o palladium {I1) scetate (12 mg) in DCM (2 mL) and stirred under argon for 15
mins. 3-{[5-{Axetidin-|-ylsulfonyl}-3-bromopyridin-2-ylJoxy }-5-{ {15} 1-methyl-2-

20 {methyloxyyethyllony}-N-(1-methyl-1MH-pyrazol-3-yl)benzamide {0.175 g, 0.3 mmol) in
CM (2 mL) was added dropwise and the reaction stirred at RT for 24 hours, Methanol
was added, the reaction filtered through celite and the solvent removed in wacuo. Fihyl
acetate () mL) was added and the mixture washed with water (30 ml), <itric acid (30
mL.}), brine (30 mL.), dried (MgS04), hiltered and the solvent remaoved in vacuo to give a

25 white solid. This was chromatographed an silica, cluting with a gradient of U-100% ethyl

acelaie in isohexane, ta give the desired compound (69 mg).



10 was partially crystallised fromnethanol. The material was al so
partially crystallised from isopropyl alcohol | isohexanc or ethyl acetal e
1 isoheaane, \ipt (nmelting onset) 132, 7C. "HNWR 5 (C.DClj): 1.32 (d,

311), 2.36 (quin, 211), 3.40 (s, 3El), 3.61 - 3.47 (m 2H), 3.78 (s. 3H,
4.25 (t, 21,.1)},1,,4,,,5@,4{ sextet, 111), 4.72 (t, 2H), 6.RO dlt["hﬁ&l"’ln)wmz-l?}l (s,
Eli), 7.31 - (m 2H, 7. 40. 7.35 (tn. IH), S 12 (

1H), 8.32 (s, 111) nF 466 (MrH)" 15 The fol | owi ng conpounds were

synt hesi sed in an anal ogous fashion fromthe appropriate phenol and
bronopyri dine: Exanple Structure ink NAR 32 466 HNVR 5 (CDCl.): 1.34 (d.
3H), 2.40 (MtH)' (quintet, 211), 3.41 (s, 314), 3.49 - 3,62 (m GM

710 (1 iy ?{Mﬁ%&%@%@lﬁ;ﬁ9é§?ﬁ LR AR

(s, ﬂ$3mﬁﬁﬁwwm{ mH @ﬁ@h (thmwﬂmﬂmwatZW-
3.80 (s 311) 6.74 (t,

1H), 6. N%‘“h?ﬁ%(*ﬁ%ﬁ%ﬂhlﬁh 54?‘*6 %'55{2 )W?SQE)(MHH 1H), 7.62 (t,

111), 8 51 (s, 111), 8.61 (s. 2FD @@@ 21417., 0" 1141 PCF1CB21MLI6/012171 89
3r 439 'H NVR E (CIK]t; 1. 35. 238 Y N (MrH)' (quintet. 211), 4.25

(t, 2H)5 Ahggrepasa {5 1p= cudm-lmrut@nyl}zﬂr)nmnambn @f:flln 5-(6199-(d, 1H).

19, (0 Sibeoligdocbsto ol Y gl g, 4, 0
2H),

(M) (qmlum't:et 3.69 (ti 3H), 4.18 (t, 2H), 4.49 (septet, iH),
4.63 (t, 211), 6.65 (s, 111), 6.72

zetidin-1-y
1 ' 181 -meshvl-| H-ovrazol-3-

A mixture of 3-hydroxy-3-[(15) 2-methoxy-{ | -methylethyloxy]-A-(1 -methyl-1 /f-pyrazol-
3-yl)benzamide (0.2g, 0.66 mmol), S{azetidin-1-ylsulfonyl)-3-bromo-2-chloropyridine
{204 mg. 0.66 mmol) and potassivm carbonate (18] mg, 1.31 mmol) in acetonitrile {5 mL)

15 was stired in a *Biotage initiator Microwave' at 160°C for 2 hours. The solvent was
removed in varun and the residue dissolved in ethyl acetate and water, the organic layer
washed with brine (50 mL), dried {(MgSO4), filtered and the solvem removed in vacuo 1o
give a brown oil which was chromatographed on silica, ehating with 1 gradient of 50-100%
ethyl acetate in isohexane, to give the desired compound (175 mg).

20 'HNMR & (CDCly): 1.26 {d, 3H). 2.12 (quin, 2H). 3.33 (s, 311}, 3.54 - 3.40 (m, 2H), 3.68
(s, 3H), 3.75 (1, 4kD), 4.52 (sexter, 1H}, 6.73 (d, 1H), 6.89 (¢, 1H), 7.18 (1, iH), 7.21 (d, 1),
7.30 (1, 1H), 8.27 (d. 119), 8.38 (d, 1H), 8.77 (s, LH}. m 580, 582 (M+H)'

3-(Azeudin-| -vlsulfony|}-3-brome-2-chloropviidine

25



- — ST IS T 2o, 211, .28 (m 111), 8.02
(d, 1 fi), 8.21 (d, 111), 8.63 (s, 1 H 3e 469 1fl NVR E (CDCI 1): 1.33 (d,
6}i), 2.36 (MrH)' (quintet. 211], 3.38 (a, 311). 3.48-3.60 (m 2H), 4.25
(t, 2H). 4.59 (sextet, 111), 4.72 (t, 2H), 6.88 (m 1 H), 6.97 (d, 1 H),
7.19 (d, 1l 7,28 (m 211). 7.38 (m 2H). 8.12 (d, I11), 8.30(d. 111).
12.30(s. 1s0pBmnst H NVR E (CDC13): 1.27 (d, 311), 2.PQONGEIMepIHT1
(quintet, 2H), 2.44 (s. 311), 3.31 (s, 311), 3.4 - 3.52 (m 2H), 4.15 (m
21 [), 4.55 (sextet. I1{). 4.65 (t, | li), 6.80 (m 11i), 7.25 (m 211),
7.40 (m | H. 7.60 (t0. | H. 8.00®-1 H), 821 (s, 1 H. 3R 454 1H
NVR S (CDCI1): 1,30 (d, 6H), 2.29 o n (MHI)" (quintet, 2H), 2.44 (.,
311), 4.18 (m 2H), 4,55 (septet, | H), 4.65 (t, 1 H, 6.74 (m 114), a M
1.19 (m KedjdinehySckloridel(0i32)g, 3.34 denol)rwas addell 1o 85@ignch! Ibrodg-28. 23 {s, |11).
ég'r l“? e§ S fﬁ;'g' F%%Qcﬁ%ﬁlgoﬁ?g %ﬁéu%@(f’é T DA DGR P HRTRRY by cf¥dd o by descri bed
3- hydr oxy zhd furic®atr BT fe 2D bustyrs (Therblivby wes iesnoyaia veddo(ahd mbiheptatk {J0-
pyrawl-3-y|5b $é2ﬁde . . N _

3 hydr oxy T8 afded Tie BN Rise as waghed with M, bydrgcpforisaeid (3F mL3 WIS {200y o ni de,

s 0y 5Ll oy M oy (A at Tl 3t b et s Prenzanr ¢
roxy-o-,.(1. -Z-Ne -(l-a e ux - , O- I aXal- 2Z- enzanri de

and 3 WO SRS qud/i‘{-]‘%ypcn C BoIM e 1102471 90 hydroxy-SY(

[ (1S) 2- et Resyr 6 (cnCR Rl |hinyImoxs o.M 3. 285 H); L8214 adi azol - 2-

Example 5: 3. |5-{Aretidin-1-viearbonvl)gyrarin-2-ylloxy}-5-f|{15}1-methyi-2-
' ; ' mid

DIPEA (0.23 mL., 1.539 mmol) was added 10 a suspension of 5-[(3-{[{15)-1-methyl-2-
(methyloxylethylloxy}-5-{[(1-methyl-| H-pyrazol-3-
yl)amine]carbonyl} phenyl)oxy]pymzine-2-carboxylic acid (170 mg, 0.4 mmoel), HATU
15 (318 mg, 0.84 mmal) and azetidine hydrochloride (75 mg, 0.8 mmol) in DMF (§ mL) and
the mixture stirred at RT for 72 hours, Ethyl acetate (40 mL) was added and washed with
water (2 x 30 mL), bting (30 mL.), dried {MgSO4), filtered and reduced in vacuo 1o give a
yellow oil which was chromatographed on silica, cluting with D-100% cthy] acetaie in
isohexane, to give the desired compound (48 mg).
20 'H NMR B (CDCIy): 1.26 (d, 3H), 231 (quin, 2E), 3.32 (5, 3H), 3.41 - 3.55 (m, 2H), 1.7
(s, 3t1), 4.19 (1, 2H), 4.52 {m, 1H), 4.60 (1, 2H), 6.72 (s, 1E), 6.86 {m, 1H), 7.16 (m, 11},
7.20 {m, 1H), 7.28 (m, 1H), 8.25 (s, 1H), 8.52 (s, 1H). 8.52 (5, LH). nv/z 467 (M+IT)’

The preparation of 3-[(3-{({15)-1-methyl-2-(methyloxy)ethylloxy}-5-{ [{ | -methy!- 1 -
25  pymzol-3-yl)aminojcarbonyl }phenyl}oxy Jpyrazine-2-carboxylic acid is described below:



yl ) benam de is described earlier. The preparation of

3- hydroxy-5-[(1- nmet hyl et hyl ) oxyj - N-(3-net hyl -1, 2, 4-t hi adi azol - 5-

yl ) benzam dc used in Exanple 3g is described below. 5 3

Hvdr Qxy-5- ((1-ntethyiethvlloxyl -N-(3-nethyl-1.2. 4thiadiarol -5-yl)bcazan de
NN~ ~ ~0 H jon of 3-1(1-rnuthylethyl)oxy}-N3 7 "7

2, 4-t hi adi z'i\zw(‘) R'Hﬁ [(phenyl nct hyl ) oxyj benzam dc (33%¢lm8“6m#’r%T4) I tri

i | uoroacetic acid (160 mM.) and 10 thioanisole (50.5 nL) was stirred at
anbi ent tenperature for 48 hours. The g A was renoved in vacun and the
resi due poured into saturated sodi um brcarbonate solution (300 m-) and
extracted into ethyl acet ate (twce). The conbi ned organic extracts were
vimshsd w i 1792 | it renmoved in
vacuo. The ' e A ' 5% et hyl
acetate i axiivdoastriny X phetiiv i ylodyeazine ':ar. ﬁnmdnpound (12.8 g). 111 NMR S
(d6-DVSO) : 1. 31 (d, 6FD 2.51 (s, 311), 67 (sept, IH), 6.58 (s, | E1).
7.08 (s, 114), 7.24 (s, 111), ﬂé%%é I FﬂrﬂﬂS.ZS (brs, 111). m . 294 (, MM

+ 11)- 3-((2-Mthvl ethylloxvl yl- ¥ 2. 4-thiadiaw -5-y11-5

jf+l cOyylrtte t. 1loxvlb cpLamd 6 DMF (2 drops) was added to a

sol ution of 3-[(1-methylerhyl)oxy o[(phenyl nct hyl ) oxy] benzoic acid (29.6
g. 0.103 nol) and oxalyl chlorjg4 78 niL, 0.12 nol) in DCM (500 ni)
The m xture wit stirtsd at anble ”terrperature for 4 hours and the DCM and
excess oxalyl chloride renoved |H vacuo. The re5|dual acid chloride was 25

di ssol ved Aﬂnﬂwc{rzz.gmmg -53d)-2ackebx i DRMhG R }N—(l -methyl-1/f-pyrazol-
5-am no- 3-r net hyl - thi adi azgle --'t) 211 a174|\/[L PCTI [ | N16! | x12471
-91 (12 43+ btvzﬂméc%’ﬁ Belhétt mpop; W&rﬁ%}ww Intardqy e 1M, | n DOM

(220 M), ranﬂ&‘m)J@ﬁnﬁeﬁﬁ%eaﬂanﬂ@g&aln{m@@lmlmam:mléﬁslﬂ}%at anbi ent

tenperature for hours. The was renoved in vacuo, and the residue
partiti onelingdinge Siotegerigiliatacicapwenve 4006970 for 4 hours. The solvent was removed

in vaciio and water (30 mL) added. The mizture was acidified and extracied inmo ethyl
acetate (3 x 50 ml.), the combined organics wished with brine (30 mi.), dried (MgSO4),

10 filered and reduced in vocuo 10 give a brown oil which was a mixture of the acid and
methyl ester. Lithium hydroxide monohydrate (78 mg, 1.85 mmol) in water (2 mL) was
added to the mixture of acid and ester (326 mg, 0.74 mmal) in THF (4 mL) and the mixture
stirred 21 RT for 20 hours. The THF was removed in vacup and the aqueous residue

washed with ethyt acetate {20 mL) o remove impuritics then acidified with 1M cliric acid.

15  The product was extracled into cthyl acetate (2 x 100 mL} and the combined organics
washed with brine (50 ml.), dried (MgS0O4), filtered and reduced in vecue 10 give a yellow
sotid (0.17 ). mA& 428 (M+H)'

20

Cesium carbonate (488 mg, 1.5 mmol) was added 1o a solution of 3-hydrexy-5-[{1-
methylethyDoxy]-v-( 1 -methyl- 1 fi-pyrazol-3-yljbenzamide {187 mg, 0.5 mmol) and 3-
(azetidin-1-ylearbony))-2-chloro-1,3-thiazole (152 mg, 0.75 mmol) in acetenitrile (S mL)



and 1 N hydrochloric acid (200 m.). The ethyl acetate |ayer was washed
sequentially with 5 saturated aqueous sodi um hydrogen carbonate (200 nlL)
and brine (100 nm.), dried (MgSO4) and concentrated in vacua. The residue
was chromat ographed on silica, eluting with a gradient of 20% et hyl
acetate i nwnibemmwane, to give the desired conmpound (33 BYTGBRHEMIVR 5
(cbcy,): 1.32 (d, 6H), 2.31 (a, 3H), 4,51 (sept- 1 H), 5.05 (s, 211). 6.74
(m 111). 7.03 (m 111), 7.10 (m 1E1:), 7.38 (m 511), 11.48 (brs, 111).
mh 384 (61+11)" 10 The preparation of_ g (!l

- met hyl et hyl ) oxy] - 5- { (phenyl net hyl ) oxy] benaai c acid is described above.
Kxammle 4: 3-115-(Arrtidin-l-vlsulfonslIntridin-2-rllosvl-5-1 I[ 15

1- net hyl - %m&ésémmmh@auda&mwdabm B:Mn&é nﬁnmflmuouﬂvmmﬁm@ Ml her nani de
Th e -Y~ G Triethylamne (0.025 - then tri ethylsi |ane
(0.96 M, t@xww %@r% W@ow paammr(?ﬁl Hb@tv&frectfdmﬂhg) in DCM
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ba 472 | 'H NMR 5 (CCY): 1.3 (d, 3H), 2.35 (m, 2H),
o~y Qi.,f:ﬂ* (M+H)* | 3.3 (s, LH), 3.4-2.55 (m, 2H), 3.7 (s, 3H), 4.1 -

4.4 (m, 4H), 4.5 (m, 1H), 6.7 (s, 111}, 6.95 (3,
1H), 2.25 (s, 11D, 7.3 (d, 21I), 7.4 (s, |H} knd
8.9 (s, IH).

The preparation of 5-(azetidin-| -ylcarbony])-2-chloro-1,3-thiazole is described belaw:
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To a solution of 2-chiorothiazole- $-carboxylic acid (815 mg, 5 mnol) in dichloromethane
(10 mL) was slowly added oxalyl chloride {0.53 mL, 6 mmol) and then NN

20 dimethylformamide {1 drop) with stirring. The mixture was siirred for 16 hours, following
which the organics were removed in wacuo, and the residues azeatroped with tolucne
{100ml). The crude material was dissolved in dichloromethane (10 mL} and siowly added
10 @ stirred suspension of azetidine hydrochloride (560 mg, § mmol) and tricthylamine (2.5
ml, i8 mmol} in dichloromethane {25 mL}. The mixture was stirred a1 ambiznt



met hyi - 2- nmvt hyl oxy) ct hyl ] oxy} 4- (1- net hyl - | H- pyrazol 3-yl )bcnzam de is
descri bed below 3-11S4Azetidin-1-vlsulfony)Wbnmrt pvridin-2-yll xv}-5-(
((]1S)-1-nmethyl-2- 10 (e thoxv]cthvl]oxv}-hMl-nethyI-IFknvra ol- -vl.!lbe
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3- yI)benza§$g%§%szgP 0.66 mmol ), 5.(azetidin-1- yL@MIfoanjgglmauiﬁq

hl oropyridinc (204 ng. 0.66 mmol ) and pota55|un1carbonate (181 ny, 1.31
mmol) in acetonitrile (5 nmL) 15 was stirred in a 'Bi otage initiator

M crowave' at 160C for 2 hours. The soP®ant was renoved in turun and the
resi due dissolved in ethyl acetate and water, the organic | ayer washed

ith bri 5A4), filtered and th d i
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20070171V ;Hgéaghgg Q;QN%MFggﬁH yr 93 Azctidine hydrochloride (0.32 g, 3.44

nuaol ) was a 3- brono-2- chl oropyri di ne-5-sul f onyl
chloride (19, 3.44 nnDI) in DCM (4 nL) and pyridine (10 nL) and stirred at

RT for 22 uﬂrgpam 1on o??lhvfmxy -g\-kfﬁ -m:?l'ln?éfﬁyq}nx}m] ¢¥—? f- mcﬂmyij %E.'rrgul 3acet ate (30
ylbenzamide and 3-hydroxy-5-[(15)2-methoxy-{1-methylethylaxy]-N-{1 -methyl- 141-
10 pyrazol-3-yl)benzamide are descnibed earlier.

15 A sohuion of 6-[(3-[({15)-2-{[(1,] <dimethy¥lethy{dimethy)silyl]oxy}-1-
methylethyDoxyl-5-{ [( 1 -methy]l-1H-pyrazol-1-y]Jaminolcarbonyl } pheny loxy lpyridine-3-
carboxylic acid (0,20 g, 0.378 mmol), azetidine hydrochloride (0.106 g, 0.114 mmol},
HATU {0.302 g, 0.794 mmol) and DHPEA (0.39 mL, 0564 mmol} in DMF (7 mL) was
stirred at RT aovernight. 3.5M Hydrochloric acid {{.5 mL) was added and the solution lefi

20 to stir for 20 minutes, The solution was neutralised with saturated sodium bicarbonate
sotution. Water {20 mL) was added and the solution extracted with cthyl acetate (50 mL).
The cthyl acctaté layer was washed with brine, dried (MgS0,), and cvaporated to a residuc
which was chromatographed on silica, eluting with 50% cthyl acetate in isohexane, to give
the desired product (27 mg). 'H NMR & (CDCL): 1.32 {d, 3H), 2.8 (quintet, 2H), 3.77 (m,

25 IH), 3.80 (s, 3H), 4.29 (d, 4H), 4.57 (sextet, 1H), 6.81 (d, 1H), 6.91 (¢, LH), 6.9 (4, 1H),
7.27 (m, 2H), 7.38 (m, 1H), .42 {d, 1H), 8.86 (s, 1H). m/k 452 (M +1])*



m.) added. The organi c phase was washed with I M hydrochloric acid (20 n),
water (20 5 tnL), brine (20 nm.), dried (MgSH), fi ltered and the sol vent
renoved in wicuo to give the desired conpound (0.4 g). HN MR 5 (CDCy):
2.18 (quin, 2H), 3.83 (t, 411), 8.26 (s, | H. 8.66 (a. 1 H. Eit mle 5:
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yl ) am no] car bonyl } phenyl ) oxy] pyr azi ne- 2-srboxylic acid (170 nmg, 0.4 mol).
HATU 15 (318 ng. 0.34 miol) and azetidi ne hydrochloride (75 ng, 0.8 nmol)
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to give the désired conmpound (48 nmg). 20 IHr4MR 6 (COClI9%: 1.26 (d, 311),

2.31 (qum 211) 3. 32 (a 3H), 3. 41 - 3 55 (m 2H), 3.71 (s, 311). 4.19
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A solution of lithium hydroxide monohydrate (0.10 g, 4.17 mmot} in water {15 mL) was
added 1o & solution of methy! 6-[(3-[({15)-2-{{(!. |-dimethylethyl{dimethyl)silyl]oxy}-1-
10 methylethyloxy]-5-{((1-methyl-1 H-pyrazol-3-yl)amino|carbonyl } phenyl)oxy]pynidine-3-
carboxylate (0.90 g, 1.67 mmol) in THF (30 mL). The mixwre was allowed to str at RT
overnight. The THF was removed in vaceuo amd the resulting solution was partitioned
between water (50 mi) and ethy! acetate (75 mL), then the ethyl acetate layer scparated,
washed with brine and dried (MgS0.). The aqueous layer was then taken to pH 7 by
15 addilion of 1N hydrochloric acid {5.2 mL} and extracted with ethyl acetale (75 mL). The
cthyl acetate layer was separated, washed with brine and dricd (MgS0O4). The cthy] acctatc
layers were combined and evaporated to give the required product (0.834 g).
"H NMR & (CDCly): 0.05 (d, 6H), 0.88 (s, 9H), 1.36 (d, 3H), 3.70-3.88 (m, 5H), 4.52-4.61
{(sex, 1H), 6.98 (d, 2H), 7.01 {d, 1H), 6.28 (5, 1H), 7.44 (5, 1H}, 7.57 {5, 1H), 8.04 {m, 1 H},
20 872 (s, LED), 10.62 (s, LH). msz 527 (M+HY




N A m xture of

3-hydroxy-5-[(1S)-2-net hoxy- (1-net hyl et hyl )oxy)-N-(1-nethyl-1f!-pyrazol- 5
3-yl)bcnzam de (0.226 g, 0.74 mml), nethyl 5-chlornpyrazi ne-2-carboxyl ate
(192 ng, 1.11 mmol) and pota"ium carbonate (205 ng, 1.48 mol) in
acetonitril @efwdosgigwas stirred in a' Biotage initiator t 160C
for4 hours. %e ?(;I‘ﬂmnt was renoved in vacua and water r%ﬁngwﬁyﬁde@ The
m xture was acidified and extracted into ethyl acetate (3 x 50 m), the
combi ned organi cs washed with brine (30 m.), dried (MyS&), 10 filtered
and reduced in vacuo to give a brown o?#-which was a m xture of the acid
and nethyl ester. Lithium hydrOX| de nonohydrate (78 ng, 1.85 nmol) |n
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for 2 hours. The m xture was cool ressure, our'ed onto water

(75 m0 ¢t Hed EodHab b B extet HD, 6.79 (d, TH). 692 (: m} 69%(3 1H). 6.99 (5. 111). 7.20 (1,
1H), .27 (d, 1H), 7.33 (¢, L), 8.28 (d, 1H), 8.31 (d, 1H), 8.39 (5, 1H), 8.82 {d, 1H). m#z
(M+H)' 541
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3[((183-2-{[(1.] -dimethylethyidimethyl}silyl]Joxy } - | -methylethyDoxy]-V-(1-methyl-14-
pyrazol-3-yl)-3-[(phenylmethyhoxy]benzamide (1.8 g, 3.64 mmol) was dissclved in
methanol {50 ml.) and the flask evacuated and purged with nitrogen (3 times), 10%

20 Palladium on carbon (0.2 g) was added and the {lask firther evacuated and finally purged
with hydrogen gas. The reaclion mixture was stirred at ambient temperature for 16 hours
unti! completion, The reaction mixture was evacuated and purged with nitrogen (3 times).
The catalyst was filtered off, and the filzate concentrated in vecwo 10 give the desired
compound (1.45 g). 'H NMR 8 (de-DMSO): 0.0 (d, 6H), 0.83 (s, 9H), 1.18 (d, 3H), 3.66

25  (m,2H), 3.72 (5, 3H), 4.5} {(m, 1H), 6.42 (m, 1H), 6.52 (m, 1H), £90 (s, 1H), 7.02 {5, 1H),
7.55 {m, 1H), 9.58 (br s, 1H), 10.59 (br 5, 1H). m% 406 (M+H)'



ethyl acetate (3 x 25 nL). The conbi ned organic |ayers were washed with
brine, dried (MJSO) and evaporated to a residue which was

chrosnat ogsaphcd on silica eluting with 5 ethyl acetate, to give the
desired conpound (142 ng). 111 NMR 8 (C 130r): 1 3 (d, 6F1), 2.4 (m
211), 3.7 (wo8khwredr 1 - 4.4 (m 4H), 4.5 (m ! : 9 (s, |
H, 7.2 (s, 1H, 7.25(d, 1 H, 7.4 (s, 1 H and 8. 955'"('%"4'%'#)‘”‘%{ 442
(M11)'. The followi ng exanpl e was nmade in an anal ogous fashion fromb5-(a
ctidin-I-ylcarbunyl)- 10 2-chloro-I 3-thiazole and

3- hydr oxy- 5- [(I E) - 2- net hoxy- ( 1- net hy'I-q«gt hyl ) oxy] - N. | net hyi -

itl-pyrazol-3 yI)benzantlde Exarrpl e Structure mhc N, MVR 6a 472 "H NVR b
(CcbCll): d . . : ' 3.55 (m
2H),

i 1), 6.95 (s,
Il) and a 8.9 (a, |

~X yi : z4}- . GRZARY

H) . The preparatlon of 5{exet|d|n I -ylcarbonyl) 2 c hioro-1.3-thiazole is
descri bed below. 15 5 dAz ,dl n - vI) 2-chl oro-13-thiazol ¢ C
NS ND To a sokution of 2- ucarboxyllc acid (815 ng, 5
mmol ) in dichloroncthane (10 m_) wal Wy added oxalyl chlori de (0.53

m., 6 nmmol) and then N, N 20 di nethyl ornan1de (1 drop) with stirring. The
m xture was stirred for 16 hours, |l owi ng which the organics were
renoved in vccuo, and the reS|dues otroped with toluene (I1DUM). The
crude material was dissolved in di runet hane (10 nil.) and slowy added
to a stirred suspension of azetidine hydrochl oride (560 ng, 6 tnrnol) and

triet hyl &HPRe (496 & 23/ mmal winresddid forp susmensien Aell&dh&{(bs- . ). The mixture
was sty r rdﬁﬂul?}lnﬁﬁﬁhﬂ%ymmnﬁﬁ“ﬂ&é&bﬂ%}ﬁém '3%&:918&%}1%%?:1 -96
acid (2.43 g, 5.84 mmol), 3-amino- | -methylpyrazole (0.85 g, 8.76 mmol) and HATLU (4.66
g, 12.3 mmol) in DMF (50 mL} and stirmed at ambient temperature for 16 hours. The
resultant mixture was partiafly reduced in vacuo, poured onte water (100 mL) and
extracted with diethy! ether {2 x 50 mL). The extracts were washed with water and brine
10 then dried (MgS0,), filtered and reduced 1o an opaque gum which partially crystallized.
The crude product was penified by calumn chromatography, cluting with 0-100% cthyl
acetale in isohexans, 1o give the title compound as a colouress oil {1.87g).
"H NMR § (dg-DMSO): 0.02 (d, 6H), 0.84 (s, 9E), 1.2} (4, 3H), 3.68 (d, 2H), 3.76 (s, 3H),
4,58 (m. 1H), 5.13 (s, 2H), 6.56 (m, 1H), 6.70 (m, LH), 7.18 (s, 1 H), 7.24 (s, 1H), 7.29-
15 7.46 (m, 5L, 7.57 (m, 1H), 10.74 (br 5, 1H). m/z 496 (M+i1)"
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20 Methyl 3-[{(15)-2-{({(1,{ dimethylethyl}dimethyl}silyllaxy}- 1-methylethyhoxy]-5-
[{phenytmethylloxy]benzoste (3.0 g, 6.98 mmol) was dissolved i THF (50 mL) and water
{10mL) and lithium hydroxide monohydrate (586 mg, 13.55 mmol) added. The resuizant
mixture wus heated with stiming at 45*C for 2 hours, then at ambient temperature for 16



tenperature for 2 hours before the organics were renoved in uncuo. The
resi due was dissolved in ethyl acetate (50 m-) and water (25 nlL), the
organi c | ayer washed with brine (25 nL), dried (SIgS04) and evaporated to
a residue which wits chrnrnatographed on silica wth 40% et hyI acetate in
i so- hexane Yaph, to give 5-(azetidin- |-ylcarbonyl)-2-chlo

1. 3-t hi azol ?‘ﬁé,ﬁh" ﬂmr{iHlR 8 (€DC])): 2.4 (m 211), 4.1 - "&"(‘rﬂl'"&rlrjm h.55
(m I H, 7.2 (s, | fl) and 7.75 (s, | H: mz 203(|VH1) The
preparation of 3-hydruxy-5-[(1-nethylethyl)oxy]-N(1-net hyI - I Hpyrazol - 3-
yl ) benzami de and 3-hydroxy-5-[ (| S-2- metoxy- ( 1- et hyl

et hyl)oxy] -N-(1-nethyl -1ff- 10 pyrazol -3-yl)bcnzantide are descri bed

earlier. |:xamole 7. 3-1S4Arctidin-|-ylcarbonyl)pyridin-2-cl
| orvi1-5- 1M§I“néa‘tﬁﬁa‘r5‘3{‘i‘ fusherf hiaRre. e"“t’ﬂ?}‘ﬁ‘iﬁ%@ﬁﬂ‘ﬁiﬂ H%‘t‘h’i/?""‘l‘F"t nvrarrrl -

- vl I benxx ’i‘érﬂﬁfo@uﬂ(mm PHE resdlessNeNutiof) whPacfuifid d&dﬁﬁf}' with [M c1mc acid {2
of 6-[ (3-[((i.S)- {[(1 | - di nct hyl et hyl xdi met hyl ) si'lyl] oxy -1-
met hyl et hyAiEMeR) svgshed withwate dnd bring the dried dl”fa? é Gﬁmﬁﬂ
henyl ) o i ifﬂ’{“ 0.378 mmol azetidine
Lsdr o)éhl) of'i}%‘g% B%ﬂﬁn@l: eﬁﬁ&&%wuﬁéﬁg ' 31%85202 g, 0.794 %o nmol ) and
DI PEA (0. 39 mﬂ ammmm 02 (InGHOMES4 (5, PH). 1A &d, 280D, G6eth, 24}, A3 dmer ni ght . 15M

Hydr ochl or,i id ) d sol Yyt i ft stir for
26 mut o8 92 Gl ad ARG 400 M R S Ly B B B ar bonat e
sol ution. (Mat &f. (20 nL) was added and the solution extracted with ethyl
acetate (50 nil.). The ethyl acetate | ayer was washed with brine, dried
(.MgSQx), and evaporat ed to a residue Whl ch was chromat ographed on silica,
el uting winkdimb9%p . At : 3 ired product
(27 U , , , 3.77 (m 25
211)rrg'):§’ m W ( 6.81 (d, 1H), 6.91
(t, 1H, 699(d 111) 727(m 2H), 7. n 1H), $.42 (d, 1 H), 8.86
(s, I'l'l). mz 452 (M +-11) alzP | GBB829061a12471 -97- The
preparation of 6-[(3- [((18) yl et hy] } (di met hyl ) silyl] oxy}- 1-

(2R)-1-{[(1,]-Dimethylethyl {dimethyl)silylloxy jpropan-2-o! (3.31 g, 17.4 mmol) was
added to a solution of methyl 3-hydroxy-3-{[phenyimethyl]oxy}benzoate (3.00 g, 11.6
rmmol} in THF (50 mL) at 0°C followed by addition of triphenylphosphine (4.57 g, 17.4

15  mmal) then DIAD (3.43 mL, 17.4 mmol) and the reaction was warmed to RT and stirred
for 16 h, The reaction was quenched with water (100 mL) and diethyl ether (400 mL) and
the organic layer was separated then dried (MgS0:) and cvaporated. Purification by
column chromatography, eluting with 1:15 to 1:5 cthyl acetate:hexane, afforded the tide
compound as a colourless oil (4.00 g, S0%).

20 11 NMR 5 (CDCy): 0.03 (s, 3H), 0.05 (s, 3H), 0.89 (s, 9H), 1.29 (d, 3H). 3.63 (dd, 1H),
3.78 (dd, 1H), 3.92 (5, 3H), 4.44 (m, 1H), 5.08 (s, 281), 6.77 (m. 1H), 7.40 {m, TH)

The preparation of methy! 3-hydroxy-5-{{phenylmethyl]oxy}benzcate was described
carlier.
25



met hyl et hyl ) oxy] -5-{[ (1- et hyl - | H pyraw - 3-yl ) am no] car bony]
}phcnyl ) oxy] pyri di ne-3- carboxylic acid is described below, 5

6l (31[f1S12-{I 1

]-L7i msth~l et hyl } (di methvl I silvlloxsl-Il-ncttivlsshyDwev1-5-(1f1-

met hyl - | H-Qunkareredrr 1) a | carbonyl | phenyl | oxyl nr ci di ne-Bzcasivoemiiziic acid %0
Ire- a NYCO A solution of lithium hydroxide nonnhydratc (0.10 g, 4.17
nmol) in water (15 nL) was added to a solution of nethyl
6-[(3-[((1S-2-{((1.1-dimethylethylxdiggethyl)silyl]axy]-1 10

met hyl et hyl ) oxy] -5-{[ (1- et hyl -1 fl - pyram - 3-yl ) ar ni no] car bony!

| pheny!) oxy] pyri di ne-3- carboxyl ate (0.90 g, 1.67 nmmol) in THE (30 m.).
The m xt ugs i1l B ST ‘ e § The TH F was renoved in
tixrccuo ano
and ethyl acetate (75 nmL), then t gt hyl acetate |ayer separated, washed
with brine and dried (SigSO4). The/z¥peat® | ayer was then taken to pH 7 by
15 addition of 1 N hydrochloric acid (5.2 m.) and extracted with ethyl

t at 75 ...Th t hyl I ted,. ith bri
o dr e o Bty bl Gnorse (s 30 8 Ao ol Fae SEBTI SieRBRARR v apor at o
t [ t pﬁﬁqm.' i mocg;l 1] 184 100 riNRoli 1,): 0.05 (d, 6H),
o?sgl \(/2 gﬁ), 1.3'§1ﬁ((dj,_ 3H§35t 5@00?3.[?8”; 5%1 fugzmﬂ 6)1 sex ( H),H)e. 98
(d, 2Hp, tiitppropylethylamine (8198, $5%3 mmo|yan %mt%ogl,wf sfifred %dﬁ*&'\f@,f‘”l‘;zl—i), 8. 04
(m 1 H, n PR euchén hs dilblewithldleRy] eths (500 Fl.) anll watrd Tad Al e Met hyl

6.4f3-fff | SS-2-1 H 1. 1-dinethylethyl Xdi ncthvl)silvlloxvi-i .
- met byl et 1§#ERigdyEL was separpied then diied {MgS0,), filtered and evaporated. Purification by

1- et hyl - 'cfuﬁxﬁzﬂ%%ﬁkfoﬁﬁ%ﬁﬁ&%ﬁ@hﬁ@ﬁ!lt:! ﬂt\?&ﬁfg}é'@f&i@:rﬁéﬂn@i rddaiRexytate WD
H%Q 21 MP7rral/l1f 17PCIIi (B21lawnat 2471 - A sol ution of
3- (((1S) - zompqund as sigalpueletndibioppig) ket hyl ) si | ylloxyl - | - met hyl et hyl ) oxy] - 5-

chi or o cotiER Btk B Db ok SRE 3T b G i doa TR e, . % 72
ol ) in JeoqihnH).oiszdm( 18).nL) was heated at 160C using microwave heating
For 90 M ot Qe mitthed that reported in the literature (J. Org. Chem., 1998, 53, 2300).

A solutian 3-chloro-6-{(3-[{(1.5)-2-{[(1, | dimethylethyl}dimethyl}silyljoxy}-1-
methylethyl)oxy)-5-{[{|-methyl-1 H-pyrazal-1-yl)amino]carbany| } phenyl)oxy]pyridine-3-
carboxylic acid (0.15 g, 0.267 mmel), morpholine (0.07 mL, $.303 mmaol), HATU (0.213
20 g, 0.560 mmol) and DIPEA (0.15 mL, 0.861 mmol) in DMF {7 mL} was stirred at RT for 2
days. Water (20 mL} was added and the solution extracted with ethyl acetate (50 mL). The
ethyl acetate Iayer was sepamted, washed with brine and dried {MgSQ,), and cvaporated to

a residue which was chromatographed on silica, cluting with 1% methanol in ethyl agetate,
1.5M Hydrochlonic acid (0.5 ml) was added to a s¢lution of the residunl solid taken up in
25 methanol (5 mL) and allowed to stir at RT for 20 minutes. The solution was neutralised
with saturated sodium bicarbonate solution and the methanol removed i vaccuo and the
residual solution partitianed between water (20 mL) and ethy! acetate, The ethy! acetate



5 acetonitri |le was renoved in vaccuo and the residual oil partitioned
between water (50 ML) and ethyl acetate (75 nL). The ethyl acetate |ayer
was separated, washed with brine, dried (MySO), and evaporated to a

resi due whi ch was chromat ographed on silica, eluting with 50% et hyl
acetate in wgahemahg to give the desired conpound (0.97/-Gpkwidd:NYR S (C
1301): 0.05 (d, 6H), 0.87 (s, 9H), 1.34 (d, 311), 3.54 (in, 311). 3.79 (s,
311), 10 3.93 (s, 3 H, 4.59 (sextet, 1 H, 6.79 (d, 1 H, 6.92 (t, 1 H),
6.96 (s, 111). 6.99 (s. 111). 7.20 (t, 111) 7.27 (d, I11), 7.33 (t, 111).
8.28 (d, 111), 8.31 (d, IH), 8.39 (s, “#0F1), 8,82 (d, 111). ntir (hl+H)"
541 3-1((151-2-f f(1. 1 Di rrethvkthYI)(dl rrethyl)siIYIonyi-I

ém[e'z ?{ls)e'\t gﬁvlrulupam wash:d vmgilbn dngfh‘lgg{?h& mdyyrp%):('a%d o g\llv]él cnzam de OR
{[(1, 1-di rﬂ@tray :e&dw WG VEHWARSS { dwdmm}ﬂzst{fa?tsmlseﬂsftm )myhﬂlN(s(,l -nmethyl -1 H

- pyneol - rreth {{g ] bert nm de . 64 mmol ) was

)
di ssol ved 3% 4ﬁéﬁ#¢éﬁﬁblm{5@9r&)‘ (ﬁ-e' ) aek(td '{fh!t{éd“ﬂnﬁ%{ﬁs with
nitrogen (34 , i (0.2 g) was added and the
fl ask furtﬁertdgggcgazta(ea'éﬁﬁﬁﬁ%ﬁl@%ﬁ?éﬁ@““ﬁth hydr ogen gas. The reaction
m xtureiwas stirred at anbient terrperature for 16 hours until conpletion.

Th t ' 3| Th
catal yor otk PR g SEnS RS A R M BRI o e
g 2(13) deil r1 gdcﬂxghd@l}mﬁﬂ{l{l‘kﬁc@]ngm%mg&;}gﬂi(ngmgg)}ﬂ}?cgﬁb?ﬂpyﬁiﬁ?ﬂg 22 grsn
111), 6. 52“’%’\%‘3’???&“ “’éﬁ*"(‘@* 7. 02'(s 1H), 7,55 (m 1 H), 9.58 (br
s, 1 H, 10.59 (br s, 1H) rrh406(|\/HrH) \/\0200710071111

PC1', GB210611. 01171 C . b dj rret th5| i vl ax
}- 1mel“i'1y| hlare-Gal [ 3x]s o b1, thy leftwl N digpcthyDisiivifoxy | -

[ nhenvl r nej
suspensi on 0

di met hyl et hyl } { di net hyI )SI I ygo .r} t - nct hyli jL.)oxy] 5-[ (pbenyl net hyl ) oxy) b

>ijadded to a

enzoic acid (2.43 g, 5.84 Hnet hyl pytazole (0.85 g, 8.76
moi ) and HATU (4.66 g, 12.3 nal a (50 nmL) and stirred at ambi ent

tenperature for 16 hours. The o
HO H

a
To a solution of methyl 5-chloro-6-[(3-[({15)-2-{[{1,] -dimethylethy|}dimethyl)silyljoxy }-
t-mcthylethylhoxyl-5-{{{1-mcthyl-! /f-pymzol -3-yl}amino]carbony |} phenyDoxy]pryridine -
15 3J-carboxviate (1.2 g, 2.09 mmol} in THF (50 mL.) was added a sohution of tithium
hydroxide monchydrate {0.219 g, 5.22 mmel) in water (30 mL). The mixture was allowed
to stir under RT overnight. The TIHF was removed iz vaccuo and the resulting sohution was
partitioned between water {50 ml) and ethyl acetate {75 mL}, and the ethyl acetate layer
separaied, washed with brine and dried (MgSGy). The aqueous laver was then adjusted 10
20 pH 7 hy addition of IN hydrochloric acid (5.2 mL) and panitioned berween ethyt acetate
{75 mil.). The eihyl acetate layer was separated, washed with brine and dried (MgS{u). The
cthy! acctate layers were combined and cvaporated to give the required produee (1.1 g).
"H NMK & (de-DMSO): 0.01 (d, SH), 0.82 (s, SH), 1.22 {d, 3H), 3.73 (m, 2H), 3,76 (s, 3H),
4.55 {sextet, |HY, 6.55 (d, 1H), 6.90 (1, 1K), 7.30 (s, LH), 7.44 (5, LH), 7.58 (d, 1H), 8.36
25 (d, 1H), 8.19(d, 1H), 8.51 (s, V). msz (M+LI)’ 562



resultant m xture was partially reduced in vacro, poured onto water (100
m.) and extracted with diethyl ether (2 x 50 m,). The extracts were
washed with water and brine 10 then dried (MyS04), filtered and reduced to
an opaque gum which partially erysullized. The crude product was purified
by col um &hromukogiiaphy, cluting with 0-100% et hyl ac@CaaBzimgnirsdhexane,
to give The title conpound as a colourless oil (1.87g). "H NVR h (ds-DVSO) :
0.02 (d, 6H), 0.84 (s, 9H, 1.21 (d, 3H), 3.68 (d, 2H), 3.76 (s, 311),
4.8 (m 1 1), 5.13 (s, 214), 6.56 (mygy . H), 6.70 (m 111), 7.18 (s, 1 H),
7.24 (s, 1 H, 7.29 15 7.46 (m 511), 7.57 (m 111), 10.74 (br s, 111). nd:
496 (M+14) {I 1.1-Dinethyleth t tWlhiivl]o,tvl-Il-tnethvlethvlloxvl-5-

1( phenvne yy, v W il "1 Y9 "J BT - dinteriaSe oK didtrethy il v] lox

3-[((1S)-2- , 1-di met hyi et di met hyl') si 1yl oxy--Fre'tbyI_e‘th | ) oxyl - 5-
[(phen5_ | .-..i oMY I Ntk Y - B D YTHE0 R - 10 BT shiadd STDORMIG D RET WSO DT O LI e FIF (50
m.) and (hntL) and lithium hydroxi de nenohydrate (586 ng, 13.95

nmol ) addéd. resultant mxture was heated with stirring at 4 5t For 2

169 14+ ) 21N 7; 1 N171111 FC ' !'{;

i mher 4 hours. Water (40 nl)
cu%. The resul tant sol ution was
(2 equivalents), washed with water
and brine then dried (MySQa), Ii&t and evaporated in vacuo to give the
title conpound as a col ourl ess gu .58 g). 5 "11 NHW\R h (d,-DvsO : 0.02
(d, 6H), 0.84 (s, 9H. 1.17 (d, 3MA), 3.66 (m 2H), 4.43 (m 1 H), 5.05 (s,

29, ©55 fBigg 580, bR o g b . 40 (1
ct hKI E:clt hyn?]:pFﬁwﬁdtMﬂdemkaWL}hnmiﬂc (1ed gyl a7gumad), Tihgl 5,610
{oRy 1Y ([ e MerBiHaRRERESt & 2% drmell gt praasriymicaboris B3 8,001 P90 o 17 4

Mol ) was acetonitrile (15 mL) was heated st 160°C for 4 hours using microwave heating. The

scelonitrile was removed in vaccus and the residual oil partitioned between water (50 mL)

621NK, NNt 2J7 t -100 hours, &
was added and the solvent renoved?®
acidified carefully with IMcitric

hours, then at anbi ent terrperat.ure for

10 and cthyl acetate (75 mL). The ethyl acetate layer was separated, washed with brine, dried
(MgSO.), and evaporated 1o a residue which was chromatographed on silica, ¢luting with
5% ethyl acerate in hexane 1o give the desired compourd (1.1 g). The analytical data
indicated that transesterification had occurred at some stage in the procedure o fumish the
methyl ester.

15 'HNMR 8 (CDCl): 0,05 (d, 6H), 0.87 (s, H), 1.30 (d, 3H), 3.72 (s, 3H). 3.73 (m, 1H),
3.93 (s, IH), 4.47 (sextct, 1H), 6.80 (d, 1H), 6.93 (¢, 1H}, 7.19 (1, 1H). 7.25 (d. 1H), 7.26 (s.
LH), 7.34 (1. 1H), 8.35 (d, 1H}, 8.61 (d. 1H), 8.97 (s, 1H); m& (M+H)" 575

The preparation of 3-[({15}-2-{[{!,)-dimethylethy |} dimethyl)silyljoxy}-1-
20 methylethylloxy]-5-hydroxy-N<{|-methyl-1H-pymzcl-3-ylbenzamide is described earlier.

Example 9: 3-{{3{Azetidin-1-vicarbonyl}-3-chlorgpyridin-2-vloxv}-3-{12-flugre-1-
{flusromethyljethyilo




added to a solution of nethyl 3-hydrnxy-5-([phenyl nethyl]oxy}benzoate (3.00
g, 11.6 mol) in TI1F (50 nL) at OC foll owed by addition of

tri phenyl phosphine (4.57 g, 17.4 15 mmol) then [IAD (3.43 roL, 17.4 mmol)
and the reaction was warnmed to Rf and stirred for 16 h, The reaction was
guenched w £,,0100 nL) and diethyl ether (400 ni) r.gani c

| ayer was s%ggmlgdué hen dried (.blg50s) and evapor at ed. %ﬂFP?'pﬁ%ﬁlﬂn by
col um chr omat ography, eluting with 1:15 to |:5 ethyl acetate: hexane,
afforded the tide conmpound as a colourless oil (4.00 g, 80%. 20 '11 NWR 5
(CDC11): 0.03 (s, 3 H, 0.05 (s, 3 HyIH8B9 (s, 911), 1.29 (d, 3 H, 3.63
(dd, i H), 3. 78 (dd. 111), 3.92 (s, 3H). 4.44 (m 1H). 5.08 (s, 211), 6.77
(ml1H, 7.40 (m 711£1 The preparation of nethy

3hydnxy- 5- & rasumsyl Adf §!uqr@a%y(ﬂb@nmb*l&c%bxﬂe%ardr%uh -(EmethybiH- 25 - o

| 171 17 Y- "
{r7,nR}-r1?U. '%% ﬂh@ﬁi&@ﬁiﬁ%%ﬂét hv |I:'I'\S/I %t)'(q}? c;"rcgoan”f"'a & o~al

r elr r-Butyl QictilwepMiry:e‘.IWhg,th lomndlé afEpobBsigm c&BoBuniids mpnhas aweBdnt o a)
solution o 206 1 mL
f ol | owed b{/cc opr py R am he %ﬁ@ﬁ&”%wwm*)t?‘"w elﬁgactl on

was sti¥r eﬂ:rlumdm rernap@d i ﬁ:rcm?ﬂxd the redidee pagti@hedbvtwers cthyl sdemek antd whatedi et hyl

Chen dr i ecPRBERE WAyl ibaftr ahane) Bt hsSoo Yfemf B b ™

chr omat ogr @bl mmbﬂﬂumgam tdgite d Brotv@ ofl mih&h%byhmﬁﬁ@hﬁbﬁd daedae, afforded

the title conpaund ol ourl ess oil 80% . 10 tH NWMR 8 (CDClj):
0.10 (m 6Ritmeyige 1“‘9 5“‘1"‘?&’&“(&3‘ acellg '"l?fﬁﬁﬂned“ gjveiyc degirdg (gd, 111),
3.60 (dd, & umﬁ(g@ﬁm, 1 H. The data nmatched that reported in the

literature, ( 1998, a 2300).
Exanpl &8: 31{81:-1@1&&'}5.13 1. adtquintan .9 GaHhahi] brids8T (22N 463 m5- {1 { 1S - 2-

1O e oy 94 NG| @iy 284 4P BBy SYRL iy bRl ade N A

sol ution 5- c
| - di met hyl &t H)l %23 ety DP6 (4, YH). ondy JO6 M +H)

The prepamtion of S-{azetidin-1-ylcarbonyl)-2,3-dichlorapyriding is described above.
15 The preparation of 3-{[2-flvoro- 1 -(fucromethyl)ethyl Joxy }-5-hydroxy-&-(1-methy!l- 1 H-
pyrazol-3-ylibenzamide is described below:

20
A solution of 3-{[2-fluoro-1-{flusromethy ethylloxy } -N-{ ! -methyl- 1 H-pyrazol-3-y1}-5-
[(phenylmethyi)oxy)benzamide (2.46 g, 6.13 mmol) and 0% by weight palladium on
carban (0,246 g) in cthanol {100 mL) was allowed to stir at RT, under a hydregen
ammosphere overnight, The solution was filtered Lhrough Celite ® and the cake washed

25 with methanol (100 mL). The solution was evaporated to give the desircd compound (1.78
g). "H NMR & (d,-DMSO): 3.78 (s, 3H), 4.72 (m, 4H), 4.97 (m, 1H), 6.57 (d, 2H), 7.03 (s,
1H), 7.16 (s, 1H), 7.59 (5, 1H}. m& 312 [M+H]'



nt et hyl et hyl ) oxy] -5-{ [(1-nmethyl- |H pyrazol-3-yl)am no]carbonyl

] phenyl ) oxy] pyri di ne-3- carboxylic acid (0.15 g, 0.267 mnmurol), norpholine
(0.07 mL. 0.803 nmol ), HATI] (0.213 20 g, 0.560 mml) and DI PEA (0.15 ni,
0.861 mml) in DWW (7 nL) was stirred at RT for 2 days. Water (20 niL) wan
added and tiedaktidion extracted with ethyl acetate (50pariGezéivesTiet hyl
acetate | ayer was separated, washed with brine and dried (M gS»), and
evaporated to a residue which was chromatographed on silica, eluting with
| % nmet hanol in ethyl acetate. 3.5M Hygjgochloric acid (0,5 nlL) was added to
a solution of the residual solid taken up in 25 nethanol (5 m-) and
allowed to stir at Kr for 20 mnutes. The solution was neutralised wth

Saturatedlﬂ&ﬂ%ﬂﬁ?@l@#ﬂ#ﬁﬁﬁﬁ 30 i her LR C .enopved i n vaccuo
and the résidual solutron partrtioned betweem water m.) and et hyl

acet at e. TPRSIFRCNY | AXEDERZAMING 21070 M 7rul YCl '/ Cl321HOW N1: 471 -102 | ayer
was separ at ed and mashed wth brlne dr} ed MySO. ) and evaporated to give
the desired product (34 ng). 1 gWBC» 1.28 (d, 3H), 3.53 (m
10H), 3.81 (s, 31.1), 4.61 (sExtet 4.89 (t, 1 H), 6.60 (d, | H,
7.03 (t, | H, 7.41 (s, in 7.54¥s, 7.63 (d, 1 H, S.20 (g, 2H
10.84 (s, 1 H. mz 516 (?1+H)' 5 T preparation of
5-chloro-6-[(3-[((1S)-2-{[(1,]-di yl et hyl xdi rnethy' | )silyl]oxy}-1-

nct hyl ct hyl ) oxy] - 5- {1( 1- met hyl -
IH-pyrazol-3-y|)anino]carbonyl)phcnyl)oxy]pyridine 3- carboxylic acid is
descri bed Deh@yn 31ﬂ2 mmx &nﬁwl.h?])éth%l'fl] x?isﬁ [{pﬁ&:(yhmém%mr nzgic acid

i nct hvl et hvl | di ntt é5|lv oXV) et hvl | oxvl thyl -1

H nvr adl - 33.9P getd home rh@nlyP)IHMhWBIWﬁi@ﬂmdi%anaﬁb Fﬁ@Salﬁ .1, si

3 %%%{I’*‘?%. ﬁ?f‘elf? §F“‘d?3nggﬁﬁ‘l'3s Wff}ﬂ’{fi illﬁ%%‘ﬁdw &t'hy g‘ih@ -t
(((1- met hyWated (168 phjt-ﬂ praidded yrid)thmtonusios aniongt n):thduwc):mm]zmmmmp o 15
3-carboxyi gre, (lviafr was SRatTliR! Washdll Fith brine R ufde (RS, PAURd aorit0d Wt T on Of

l'ithium
a residue which was chromatographed on gilica, eluting with 50% cthyl aceiate in

10 ischexane, to give the desired product {2.446 g).
TH NMR & (CDCLy): 3.69 (s, 3H), 4.57 (m, SH}, 5.00 (s, 2H), 6.70 (1, 1H), 6.74 (d, 1 H),
7.01 (t, 1H), 7.08 (1, LH), 7.21 (d, tH), 7.30 {m, $H), 5.68 (3, 1HY; m/z 402 (M+11)"

r’l;l’“?im
<

A solution of lithium hydroxide monohydrate (2.32 g, 55.1 mmo!l) in water (100 mL) was
added (o a sotution of methyl 3-{[2-flucro- | {fluoromethylethyl]Joxy}-5-
f(phenylmethyloxy]|benzoate (7.41 g, 22.0 munol) in THF (200 mL) and the mixture
allowed to stir at RT overnight. The THF was removed in wacuo and the resulting solution
20 partitioned between water (100 mL) 2od ethyl acetate (250 mL). The ethyl acetate layer
was separated], washed with brine pnd dried (MgS0,). The aqueous layer was then adjusted
o pH 7 by addition of 1M hydrochleric acid and exiracted wilh ethyl acetate (75 mL). The
cthy! acetate layer was separated, washed with brine and dried (MgSO,). The ethyl acetate

15

layers were combined and evaporated to give the required product (6.404 ).



hydr oxi de nonohydrate (0.219 g, 5.22 rnnol) in water (30 rnL). The m xture
was allowed to stir under RT overnight. The Tl IF was renpbved in wccuo
and the resulting solution was partitioned between water (50 nm.) and
ethyl acetate (75 m.), and the ethyl acetate |ayer separated, washed with
brine and Q&QQQHQWB§Fn)- The aqueous | ayer was then adj ugt@duliemdiR1l 7 by
addition of 1IN hydrochloric acid (5.2 nL) and partitioned between et hyl
acetate (75 m.). The ethyl acetate layer was separated, washed with brine
and dried (MgSO4). "the ethyl acetatg layers wire conbined and evaporated
to give the required product ().1 g). T RVR S (db-DVBO): 0.01 (d, 6H),

0 S2 (s, 9H), 1.22 (d, 311), 3.73 (m 2H), 3,76 (s, 3H), 4.55 (sextet, |

7. 830 Skilbeipigh ey arbin, g sl el owlget dlmadho e o

i\l 1711 ML73144, BOTAE 281 21GH JU2471 103 %tthy | 5-ch Ioro -1 (0 |

21
b)-2-{ (f | .I -dimety.lahyi)(dLCLY1lhil Yl 1Axy ) -1 ntthvlc
yl)oxvl -5-{ffl-ncthvl-1lif-nvraxol-3-vllantinol carbonvl I nhenyl bxvl nvri di nc-3

CBr bOxy| gie &?rglmLp&ﬁiﬁgﬁﬁhﬂhﬂg EPEE)f}aﬁa[(}ghcnflmcmﬂ%tﬂhﬁ%gﬁ;
3-1((1S) - 2- I met hyl et hyr xdi met hyT) Si oxy}-I-methyl et hyl)oxy)-5-

hyadnmxyN- ( 1net hyl 1H pyrazol - 3-yl ) bcnxam degy (1.0 g, 2.47 mmol ), ethyl 5, 6-
di chl oronicotinatc (0.57 g, 2.59 4? pot assi um car bonate (0.855 g,
6.14 mol) in acetonitri Ic (15 n# heated at 160C for4 hours using
m crowave heating. The ac ctonltrlle r=oved in vaccuo and the residual
oil partitioned between water (50 nL) |10 and ethyl acetate (75 nL). The

et hyl acetate |ayer was separated, wafh¢d with brine, dried (MSbc), and
evaporased to a residue which was chr t ographed on silica, eluting W th

50% et hyl i t i .t he d d Th

onal vt 1 oo EADLRE: i 6K Bl e el i R EreR s PR PRI BLor bR ot some

gt gge idn Es hadrginy @ﬁ@h&r@rlmﬂhflliiixpjtgmghes.mt1I9y4I7n2|ﬂslg,ar.3 dﬂ]Enm%erd;dNRoB(.'!(l %)C] 1):
3103 (5. 38 35 AmmeE sadpteniphmphion (18053 o) in T8 Qo0 i undtong (1
H, 7.25 (ﬂmﬁhm‘ﬁ%phc?c@t@"ésrhcsbiul*%wisaﬁé]wéc!mré&ﬂh"raﬁd%:Bdmr&lila}ﬁ 61 (d. 1

H), 8. 97 (s, H; rn/r
The 'I HEF was rcnmvcd In w:cuu and the residual oil slurried with w mixtire of 20% cthyl

acetate in isohexanc. After allowing to stir for 90 minutes the mixture was fihered and the
[tltrate evaparated, The residual was pil chromatographed on silica, eluting with 30% cthyl
acetate in isghexane, 1o give the desired compound (7.41g).
TH NMR 8 (ds-DMSOY: 3.85 (5, 31D, 4.71 (m, 4H), 5.03 (m, 100, 5.17 (5, 2H), 7.01 (1.,

15 1H), 7.20 (m, 2H), 7.40 (m, SH). mA 335 (M-H)'

The preparation of methyl 3-hydroxy-5-{[{phenylmethylloxy}benzoate is described above.

Example 10: J-1[S{AzetldIn-]-vicarbonyl}I-chloropyridin-2-yvliya v}-5-{[{1.5}-1-
20 methyipropylloy}-N-{l-methyl-1-pyrazol-3-vi)benzamide

T
o, 8

0

A solution of 3-hydroxy-5-{[(1.5)- | -methyipropyl]oxy }«¥-{1-methvl-1 Ji-pyrazol-3-
yl}benzamide {116 mg, 0.4 mmol} and the 5{aze1idin- }-ylcarbonyl}-2,3-dichloropyridine
{111 mg, 0.48 inmol) in acetonitrile {2 mL) containing potassium carbonate (111 mg, 0.8



The preparation of 3[((1.5)-2-( [(1,1-dinethylethyl}(dinmethyl)silylloxy}-1
20 met hyl et hyl ) oxy] 5- hydr oxy-N- (I - net hyl -1 H pyrazol - 3-yl ) henzam dc i s
described earlier. | tanple 9: 3-115-(.',retidfit-

| -vl esrhamtl) - 3-chl oronvri di n-2-VI 1ONYIl - 5- {1 2-ftnOro-1 -

{1 uur oret Wyl eyl oxyl - N- O net hyl -1 H oyrayOl -3 H 3- yP{BEBgReingaTIF JT
YCJY ~+ H FND 0 W 21071 IM7IWI PC/C 1311 N 1611ML.2471 -104 A

m xture of 3- {[2-flunro- | -(fluoronethyl)ethyl]oxy}-5-hydroxy-,Y (

| -methyl -1 N- py'raxol - 3-yl)benzam de_ {32Q0 ng. 0.64 nrnol),
5(azetidin-1-ylcarbonyl)- 2,3- dichioropyridine (164 ng, 0.71 nmol) and
pot assi um carbonate (178 ng, 1.28 nunol) in acetonitrile (5 nL) was

stirred i fuolj wid Hehte@®ith Ririh@irthe Miceswaie waciaf fod 8 Aburt O | 667 QHE Reactibie S
sol vent was renoved in vacua and the residue partitjoned between et hyl

acet at e aftiHeres ileredandihy hlturevapamis 1 dnapeundasniacdpresiumadhe (50 ni),
dried (hMysfkidd b}'fch}urnﬁftﬁgapﬂﬂglé §il}Ea, cRBhg/ O SO-RIBY AllyllaPerhit G xhAR, @ VE @ brown

oi | which was chromatograp on silica, eluting wth a gradient of
50- 100% etdixfItherseuirad erodpcti(5Hte&ane, to gi ve the desired conpound (237 ng).

1, ooty Tl O it S o Sl A i, 20

7,29 (m X43BH), 47731 205 4.2518)34 (h, 48), 65 (4, 1H),6.8.(1, TH),(%12 &, 1), 7.5L @3 (s, 1i—|) ,
9. 26 : h 6 + ti .

5-( aafats [ di]]ﬁ)‘l) £ 'ﬁ&'rﬁﬁb%éﬂé}ﬂ H&“JPE%%?@??&%H?@@%‘s‘s‘h@é%‘ﬂ bed above, 15 The
preparation of

ool - S Pt S L A B s oL e

| 41|1:ug|gnttm IpkeblrioR S5/ hatrbds P VSHY- doethylp B kb J- -t RME AN W pydazol3.] zami dc F
© ylibereeamide is described below:

v}y -

’Y“Q’tnm”_

15 A solution of 3-{[(15)-1-methylpropyl]oxy }-A-(1-methyl- | H-pyrazol-3-yl)}-5-
[(phenyimethyl}oxy]benzamide (900 mg} in THF {5 mL) and ethanal (5 mL) containing
1% paltadium on carben was stirred unider an atmosphere of hydrogen overnight. The
palladium on carbon was removed by filiration and the filtrate evaporated under reduced

pressure 1o give the required compound as a white solid (683 mg). "H NMR § (COCY3):
0 0.95 (¢, 3H), 1.27 (d, 3H), 1.5 - 1.80 (m, 2H), 3.79 (s, 3H), 4.31 (g, 1H), 6.57 (i, IH), 6.51
(d, 119}, 6.96 (5, 1H), 6.98 (s, 1H), 7.30 {5, 1E]), 7.57 (s, 1H), 8.84 (5, LH); m/z 200({M+H)"

3- {[{15}-1.Methylpropylloxy}-N<{1 -miethyl- 1 H-pyrazol-3-yl}-5-
[(phenylmsthyloxylbenzamide

’Y“Qiﬁ’q"_
5

25



A solution of 3-([2-fluoro-I -(Iluoronmethyl)cthyl]oxy} -N-( I .nmethyl-1

H pyrew - 3-yl )-5- [ (phcnyl nmet hyl ) oxy] bcnzam de (2.46 g, 6.13 mml) and |1 0%
by wei ght palladiumon carbon (0.246 g) in ethanol (100 nL) was allowed to
stir at RT. under a hydrogen atnosphere overnight. The solution was

filtered thueu@hdetite 2 and the cake washed 25 with WEH(“??? .,.(6,1.3997.
The sol ution was evaporated to give the desired conpound 8 1f NI\/R

S (de-DWBO): 3.78 (s, 311), 4.72 (m 411), 4.97 (m 111), 6.57 (d, 211),
7.03 (s, 1 H, 7.26 (s, 1 H, 7.59 (s, 111). nrh 312 (M11l)' WD 2041700
7141 PCTj GR2(M 6AML247] -105- 3-[[?- FI‘u'@ﬁ‘y | -(flt ronet thIcLLVIchv
141- mei hy- Hov--ral -3-v)1-5- [(ghenr! nethvl 7oxvl be idc H LAY/ "I pQa
FYOp M f __F sol utjon

YO P uor o TAATH L 280, b5 sioh was sie it MRy sy pBerisrtSaci d 5 (3.00 S
9. 31 mmol )p henﬂﬂmg?égghm& mms@hx? ﬁn&?ougmdé&nﬁnmphﬁlh»l p)lx-bﬁm;éﬁ b0 g,

12.1 rntnol) and was stirred at

RT over ni ght.3 “%lﬂé’rm("fﬁénﬂﬂf““n&@d BHE‘B’(!U‘H'ML%I% &Qﬁmtq(lbrﬁ %dﬂ@}PH aethed with
et hyl acetgd | eg%?qugwmﬂaﬁ HuRY TheXesdah Rided Glas WAL RERRY 3L&de (39Rshed wi th

bri ne and evaporat ed to a residue whi'ch was
chr omatogribhsdshed withwatea { 1 0onki, 2N gitds aad 8095191 miratai:rwm schum 0

| sohexane @ 6 N I 3): 3.69 (a,
4.57 ’5"9 “%’X‘SS*’E’H‘@‘ @ﬁ%’e‘qiﬁ&%"@%&)m?@ ”ﬁgb‘) 7.01 (t, |

H), 7. 08 (dvapdrattd) 1o ajuiiny(rdsidue] The redfd@OvsrakeBupin 5086 ﬁBer(m;thjﬂmbd)atc {0z 402
(M+11)"  3x . .
F' | uoro- 1- 'Hlﬁ(")"rn‘ B“ﬁ%t‘”ﬁ‘mlﬁ‘e'ﬁ\‘)f"ﬂ}ﬁw '—1%‘! PPtmi]f]! ﬁgﬁﬂé%a\%p'ﬁﬁwdla&muﬁenz Ui cacid
F'0 ON F fadiubthyrogecditionie (10 nhli)tahil brind )t 0l by ihde dieh®ipsD R fiticde? ad®? g, 55. |
ol ) 1[‘.[‘| V\n:q'ta%mg:&m A fm' r?x [% mg } which was used without further purification in the next

step. 'H NMR § (CDCly): 0.96 (t, 3H), 1.28 (d. 311), 1.51-1.80 {m. 2}, 3.78 (s, tH), 4.3!

(q, tH), 5.06 (5, 2H), 6.68 {1, 1H), 6.82 {d, 1L1}, 7.00 (s, 1H), 7.06 (s, 1H), 7.29 (s, 3H),

7.31 - 7.47 (m, 5H). 8.63 (s, 1H1); mA& 380 (M+H)

15 3A[(15-]-Methvlpropyvlloxyl-3-[{chenvimethvlloxvibenzoic acid
"r"(;rif**
5

Methyl 3-{[{1S)}1-methylpropyloxy}-5-[{(phenylmethyljoxy]benzaate {14.87 g, 47.36
mmeal) was vigarously stirred in & mixture of aqueous 1M sodium hydroxide (120 mL) and
‘THF at approximatcly 45°C for 4 hours. The bulk of the THF was removed under reduced
26 pressure and the resultans solution partitioned between water and dicthyl ciher. The
aqueous phase was acidified with 2M hydrochloric acid and then exiracted with ethyl
acetate, The organics were dried (MgS0.) and concentrated ir vacwe gave a white solid
{11.5 ). 'H NMR 8 (CDCL): 0.90 (t, 3H), 1.20 (4, 3H), 1.49 - 1,69 (m, 2H), 4.33 - 4.46
(m, 1H), 5.12 (5, 2H), 6.75 - 6,79 {m, 1i1), 6.99 - 7.03 {m, 1H}, 7.06 - 7.1 {m, 1H), 7.26 -
25 7.47{m. SH)



added to a solution of methyl 3-{(2-fluortrl 4fl uoronethyl)ethyl]oxy)-5-

[ (phenyl net hyl ) oxyj benzoate (7.41 g, 22.0 noral) in THE (200 nlL) and the

m xture allowed to stir at RT overnight. The T1li F was renoved in vacua and
the resulting solution 20 partitioned between water (100 nl) and et hyl

acet ate (29® WHmIMghe et hyl acetate |ayer was separat eBCTHRINGWIAIL h brine
and dried (MgS™). The aqueous | ayer was then adjusted to pH 7 by addition
of 1M hydrochloric acid and extracted with ethyl acetate (75 nmL). The

ethyl acetate |ayer was separated, wasfy@d with brine and dried (MgSO™). T e
ethyl acetate |ayers were conbined and evaporated to give the required
product (6.404 g). V\U 24|\/I1711017n71 P[-rJ(N21N16012471 -106 tH NWVR 6

(d6- DVS0) M hfedh { : S behddate 6.67 (s, IH), 7.23
(s, I'H, 737(m SH) rrlz 231(MH) Met hyl
3-1f 2-flunro-1 - (flutronct hvl kt hyl | oxy) - 5- k( nhenylnet hyl | oxrl benz*atc FF FJ
6 5 DAD (7.63 nL. 38.7 rnnol) vas]addef in a dropwi se fashion to a

sol ution of nethyl 3- hydroxy-5-((pheny¥nethyl ]oxy) benmate (5.00 g, 19.4
mmo |), 1,3difluoropr”pan-2-01(3 m gB 7 mmol). and triphenyl phosphi ne

(10.16 g, 38.7 mmol) in T HF (100 L) under an inert anursphere at 0C. The
solution was allowed to reach RT and t to stir for 2 days. 10 The T HF
was renoved in vacuo and the residual "oil slurried with a mxture of 20%

rent Q%/{JI’ ea\(/:vgisa%lﬁ ber E?ﬁﬁxﬁ“a@ﬁi é{éﬁmg apo¢ g%—') W%g%ﬁyfﬂ watshgl I

chr omat ogreapleéticebathy islimohmixaire of nlghjflﬂthhdlaﬁ%ﬁd(ﬂh;hylmalbeﬂmébmmts ohexane, to
R
17*3 ﬁod§ (r)nx ahbhc?ﬂﬁ}é?piﬂﬁng{zﬁm ﬂl‘-Mm)]ﬂﬂta).p&1 gll)[:?gnfﬁj Dggglg?llllbmm]:o(\‘jm o anpl e 10:
3- 3)[/8 [ XT&‘&HYQH”'F%W&&?% erptafocbelat LG Uherair o sl iowed 10,56 fr ﬁSTpl 20
nTth-" 1 nrngghdsl @ ditvked -.Lm{mhhwm% {800 MILY ¥ filldRedS k]:m@ﬁﬂ"m' th€solvent gave a

pale coloured oil, which was purified by column chromatogrephy on silica, cluting with

10 25% cthyl acetate in hexane; to give the desired product (14.87 g).
"H NMR § (CDCly): 0.99 {t, 3H), 1.28 (d, 3H), 1.53 - 1.80 (m, 2H), 3.89 (s, 3H), 4.25 -
4.42 (m, 1H), 5.07 (s, 2H), 6.68 - 6.81 {m, 1), 7.17 - 7.53 (m, TH); mez 313 (M-1Y

The preparation of methyl 3-hydroxy-5-{[phenylmethylJoxy }benzoale was described
15 eardier.

Example 11: é -§|5{Azetidin-1-yicarbonyiipyradn-2-yloxy}-5-f]{1.5)-1-
i yrazo|-3-viihenzamide

20 HATU (34 mg, 0.8% mmol} was added to 5-[(3-{[(1 5} 1-methylpropyl]oxy}-5-{[{1-
methyl-15-pyrazol-3-yl)emino]carbonyl} phenyljoxvipyrazine-2-carboxylic acid {190 mg,
0.4 mmol) and azetidine hydrechloride (84 mg, 0.89 mmol) in DMF (5 mL). DIPEA
{0.311 mL, 1.79 mmel) was added and the reaction was stirred for 16 hours. The reaction
mixture was added to ethyl acetate (20 mL), washed with water (10 mL), 2N citric acid (10



Ap_ tl Fi 01, N O A solution of
3-hydroxy-S-{(()S)-I|-nethyl propyl ] oxy} N (1-net hyl -1l f - pynzol - 3-
yl)bcnzarnide (116 ng, 0.4 mol) and the

5- (azetidin-1-yl carbonyl)-2,3-dichlonpyridine (|l 11 ng, 0.481nnoi) in

acet oni ui | gy§ ZwPkdzygoNnt ai ni ng pot assi um carbonate (1 | ipcgeeGadaY\d:
20071007u"1 PC-TI('. B21)(ol IML2-171 -107 nmol) was heated with stirring
in the m crowave reactor for 6 hours at 160'C. The reaction mxture was
filtered and the filtrate evaporated [qlggyness under reduced pressure and
purified by chromatography on silica, eluting with 50-100% et hyl acetate in
hexane, to give the required product (177 ng), 5 1H NWVR 5 (CDC13): 0.91

517 (1, 27y st dbecqla i hfghesodin (0T VLR GBAL, Geydricg' 3, 0D,

H, 7.21 (MBSO, Mliered allicvapgrated Wpder Bd0@d prbssubd)s guimyligsiéut. THelrtdidue8. 54 (s,
©rlz 484 (M) " Th ar ati f 5. 1
v car bong T Pl b e Beialb R A tuitng 31 300 P asptat g pecapg o

prepararti give ®gum which was taken up in 50% clhiyl acetate in ether and washed twice with water,

3- hydr oxy- 5= S):1-nmeth r |} o -N-(1-neg hyl -1 H aw..ol - 3-
yl) %er vi% g’é’i’i[(g&ﬂ‘lf%%’F’ﬁ%‘ﬁlygt\)&Sgw/tﬂg-ﬁ%ﬁ'ﬁfg_?'&ﬁ@“{:y“ 2 foanh {58 mg)
15 15)1;31-Aur Hlt hgéifﬂs uﬁ?&iﬁmb: tddHy, 15 a n) I DYrazal, 213, ¥1ah baogamderz "' Yo ZN
at, solution o
3-{[ (19) - 1(srH il DfoHIh 18%5 2 KD (H82{h 2 Hju 6. 13Hd P e B G3LHD, 3.1, 1), 7,20

henyhr ngt h ag | ghgle 5 -et hanol (5 mnl -
E:(()ﬁt ai %i ng&{' i%i%)’gm gﬁ?ﬁﬁ]@éﬂqélg%g%n@ag? 3’81-{5;' I[r%'ﬂrﬁe}g' ﬁ?&g? {%ﬂﬁ?at m)spher(e of )
hydr ogen overni ght. The palladiumon carbon was renoved by filtration and

comould adisUARIEALEL AN, SRS flbn RREH [ Bt gkt S0 1 oy
(d, 311), $iGHinelcab@@!}phenyBbyylpBazis:-1-earbdiic ackd B Bescgbedibelgw: 6. 57 (1, 1 T)

6.81 (d, 111), 6.96 (s, 1 H), 6.98 (s, | H, 7.30 (s, 11 [), 7.57 (s,
H, 8.84 (s, 11i); inlz 290(M-[{) 3-([[1.5)-i

Mchyl or vey BI£3x <\ il A i - ]-3-
o e A
/\rGQjﬂtE::H-
¢
N“\(
m\'/k’ﬂ
15 o

A solution of 3-hydroxy-5-{[{15)- | -methylpropyllexy}-N-{ 1 -methyl- 1 H-pyrazol-3-
yl}benzamide (116 mg, 0.4 mmol) and the methyl S-chloropymzine-2-carboxylate (83 mg,
0.48 mmeotl) in aectonitrile (2 ml.) containing potassium carbonate (111 mg, 0.8 mmol) was
heated with stirring in the microwave for & hours at 160°C. Analytical LC-MS showed

20 formatinn of the acid but no ester. The reaction mixture was digsolved in water (10 mL),
acidified with 2N citric acid and extracted with ethy] acetate (5 x 20 mL), washed with
brine, dried (MgS0,) and evaporated to dryness under reduced pressure 1o deliver the
desired product {190 mg) which was used without purification in the next step.
mfz 412 (M=11)"

25
The preparation of 3-hydroxy-5-{[(15)-1-methylpropylloxy } -¥N-( |-methyl-1H-pyrazol-3-
yljbenzamide was described eadier.



| f 1phCnylntt hyl | oxv | benzamde "I-YOZN- 6 25 6 --"tl NN 7+rNi 7nsl

PCl " | CH2INNSI | N1. 1471 -loa_ HATU (1.19 g, 3.13 mvol) was added to
3-{[(1S)-1-met hvl propyl J]oxy)-5- [(phenylrrnthyl)oxy]benzoic acid (750 ng,
2.5 rnnol) and 3-amino- | nmethyl pyraxole (291 ng, 3 mml) in DVF (5 m.)
fol | owed bwoase#wign of DIPEA (0.807 m ., 6.25 ntnrol) BOAHGBEMEMREHCt | on
was stirred for 16 hours. The reaction m xture was added to ethyl acetate
(30 5 nm), washed with water (10 nil..), 2N citric acid (10 nlL), saturated
aqueous sodi um hydrngencarbonate (1Q yy4). and br i ne (10 ntL). then dried
(MSH), filtered and evaporated to a gumy residue. The residue was taken
up in 50% ether in ethylacetate (50 mnm.), washed with 2N hydrochloric acid
(10 niL), g | Q. St Ht. varal ogencar bonate (10
nil.) andhgf ! ”eﬁg [ B ,“’ lﬂle f}md 10 evaporated to
a foam (9UEthxhpronmiloxy -vim{d Vidatdive Tl Lkl ¥ aymider i ficati on in the next
step. 1 HNWVR 8 (CDCl,): 0.96 (t, 3 H, .1. (d, 311), 1.5 1 -1.30 (m

211), 3.78 (s, | H, 4.31 (q, .6 lsk—211). 6.68 (t. ! H, 6.82 (d.
11 1). 7,00 (s, 1 H, 7.06 (s,}.l\F)l] 79MN(s, 311), 7.31 - 7.47 (m 5H).
8.63 (s, 1 F'); mz 380 (M+H)"' 15 3=1(151-1-M

ct hyl arcnyl | oxv) - 5- 1( nhcnvt ni ct hy | bcnzuic acid | cart 60 Methyl
3-{[(1S)- 1-nethyl propyl] oxy} enyl met hy) ) oxy] benzoate (14,87 g, 47.36
noral) was vignrously suited in i xture of aqueous 1M sodi um hydr oxi de
(120 mM.) and THE at approximately 45C for 4 hrnus, The bul k of the THE
was r enoveédmixnde nf sfcdydeasy 20{{{15e $suxtey g kg - ¥-€ e thaih 1 H petandlilon

partiti.oned, bet wee er .and di,ethyl. ether, T aqueous e was
Dol i fPed SubeRnie Ry Lk R dpolt 2Rl phben U RS Bt K ey
acetate. ThE rme}eddm b@benat(B¥Xmg NOS@p)andl concentrated in vacua gave a
white solid 11.5.09), ' HK.IR S ( Ird_éqo.Q_( 311 1.20 (d, 311),
1.49 - 1. é@w#{mnrkhwméhwﬂ((%- } mg0 znf?lélﬁ W,JWﬂAﬂd 8.79 (m |
11), 6. 99 the/mRebwalt rehchddat 180°0Gor 4 Houds. Thé prodier Wis dissévé@imethyl acetate (20

mlL) and water {15 mL) and the lnyers separated. The organic layer was washed with brine

10 (50 mL), dricd (MgS0y), filtcred and the solvent removed in vacuo to give a brown oil
which was chromatographed on silica, chuting with a gradient of (-5% methanol i ethyl
acetate, and then recolumned on silica, cluting with a gradient of 0-5% methanol in DCM,

1

19 give the desired compound as a white foum which crystallised on standing. The material
was trilumted with 50% cthyl scetate 1 hexane 1o give the required product as 3 white

13 solid (5 mg). 'H NMR 8 (CDCly): 0.90 (t, IH), 1.23 (d, 3L}, 1.51 - 1.72 {m, 2H), 2.28
(quin, 2H), 3.73 (s, 3H), 4.18 (t, 2H), 4.28 {q, 1H), 4.64 (t, 2H), 6.67 {1, 1), 6.72 (d, 1H),
6.99 (s, 1H), 7.15 (s, tH), 7.22 (d, 1H), 7.31 (d, £H), §.04 (d, 1H), 8.26 (5, 1 H), 8.41 (5,
1H); m/z 450 (M+H)'

20 The preparation of J-hydroxy-5-{[{15)- l-methylpropylfoxy }-N-{ | -methyl-1 H-pymuzol-3-
ylybenzamide and 2<{azetidin- 1-ylcarbony|)-5-bromopyridine were described earlier.



25 7.47 (m 5H) 9%4r 20117111417041 PC 71Q021416141247 t -109 )1 yl 3-Iff
S1-1-net hyl nropyl | oxvl - 54] pheayl net hyl ) oxyl bcnzoate o 7 6 A sol ution of
DLAD (16.6 ni, 84.0 ninol) in dry THE (100 nL) was added dnpwi se to a
cooled (ice bath) stirred m xture of nethyl 3-hydroxy-5- 1[pheny|ne
hyl ] oxy} bengaQpdagrnmed4d- 5 9, 56.2 mol ); R—(-)-sec-butano% i?é%

and solid-supported triphcnyl phosphine (28 g, of 3 mmol b "F&ﬁﬁl
84.0 mml) in dry THE (400 nL) whilst maintaining the tenperawe below
10C. The m xture was allowed to stir for 3 hours, then diluted with
diethyl ether (800 mL) and filtered. dAoval of the solvent gave a pale
col oured oil, which was purified by colum chromat ography on silica,
cluting with 10 25% ethyl acetate in hcxane to glve t he desired product
(14. 87 g) Expmpleyind-H2dazetidinl-vieprbany kin-S-vllopg-%ffl= 3H), 1.53 - 1.80
(rn, 211) ,m,@,&qh,(, ‘ ] enznkide 5. 07 (s, 2H), 6.68 - 6.81
(i 111), he preparation of nethyl

3- hydr oxy- 5- {[phenyl met hyI ] oxy} benzoat e'ﬂwan escribed 15 earlier. Exanple

nnDI)

11: 3-1154Axetidl n- I-vlcarbonvl} 1oxyI 5 111157-1

met hyl propyl | oxyl - X5' 41- nethyI-IN-p oL3H yl)ben~~mde ~}_ITNNii~O Fi
20 HATU (34 ng, 0.89 mmtl) was add dgo 5-[(3- {[(IS)

1- met hyl prvpyl ] oxy}-5-{[(1- n€Rh y |kayrazol 3-yl)an=i no] car bonyl)
phenyl ) oxyj pyr azi ne- 2- carboxyI| @ld (190 ng, 0.4 mmol) and azetidine
hydrochl oride (84 ng, 0.89 mol)®in DMW (5 niL). DIPEA (0.311 m., 1.79

nmol ) vas aagaRe ﬁf'hdh-.td?@x}-rﬁﬁ@&ﬁe‘ﬂi}l&lﬁ?}c%‘]lﬁ-gleﬂctﬁﬂtlflﬁﬁﬂiﬂfa%utﬂ}ﬁnﬁcﬁaﬁ i on

m xture was added to ethyl acetate th iater (10 nlL), 2N
ci tri c3aci(&F0(ts 0RD TR, ﬂmlﬂmfiwlcq@nmﬁﬂuvmnnmw: (243 rg. D kit ur at ed

eocous SpIMAATBRCAR TR L ool - B EAR pR ) en 31 0,
The resi doe. 0.45 mmol} in DMA (5 mL) was stitred in a 'Bmugc inidator Microwave' at 180°C
for 4 hours, The mixture was added to cthy! acetate {50 mL) and watex {50 mL), the
organic layer washed with brine (30 mL), dried (MgSQ.), filterced and the solvent removed
10 invacuo 10 give a brown oil. The residue was chromatographed on silica, eluting with a
gradient of 0- 1(r3% methanol in ethyl acetate, to give the desired compound (199 mg).
'H NMR & {CDCly): 1.39 (d, 6H), 2.40 (quin, 2H), 3.52 {5, 3IH), 4.35 {1, 2H), 4.62 (mult,
1H), 4.68 (t, 211), 6.79 (s. 1H), 6.84 (s, 1H), 7.20 (s, 1), 7.33 (mult, 2H), £.60 (s, 2H).
8.97 (s, 1HY; mA 437 (M+HY'
15
The following compound was synthesised in an analogous fashion fram 3-hydroay-5-
[(15)-2-methoxy-( | -methylethyl)oxy]-N-(] -methyl- | A-pyrazol-3-yDibencamide.
Example | Structure m/z | NMR '
13a g ‘Oiu Ja 467 ‘ H Llwn. 5(CDCly)y: 1.33 (d, 3H), 2.37
(M+H)" | {quin, 2H), 3.41 (s, 3H), 3.48 - 3.60 (m,
C‘.Yii;l’“ 2H), 3.78 (s, 314), 4.30 {1, 2H), 4.58
° {muli, 1H), 4.64 (t, 2H), 6.80 {d, 1H),
6.83 {1, 1H), 7.19 (s, 1H), 7.30(d, 1H),
7.33 (s, LH), 8.55 (5. 21), 8.93 (5. I H)

The preparation of 3-hydroxy-3-[(1-methylethyoxy]-¥-{-methyl-1/{-pymzol-3-
20 yhbenzamide and 3-hydroxy-5-[{15)-2-methoxy-{ |-methylethyoxy)-N-(1-methyl- 1 4-

pyrazol-3-yl)benzamide were described earlicr.



was purified by chromatngraphy on silica, eluting with 50-100% et hyl
acetate in hexanc, to give a gumwhich was taken up in 50% et hyl acetate
in ether and washed twice with water, 5 brine (10 m-) then dried (MySOH4)
to give the desired product as a foam (58 ng). "11 NM': 6 (CDClI1): 0.91
(t, 3H), 1WZEEM7®11), 1.51 - 1.75 (m 2H), 2.31 (qui nPCHCEpMeBIGN (s,
3H), 4.19 (t, 211), 4.29 (g, | H, 4.62 (t. 211), 6.73 (d, I H, 6.80 (t, 1
H, 7.13 (t, 111), 7.21 (d, 1H), 7.23(t 1}i), 8.26 (s. 1lI[). 8.52 (s,
111), 5.79 (s, 1H; m.--451 (Mr H' 10,3Lhe preparation

of 5-[(3-(((1S)-1-nmethyl propyl]oxy}-5- ([J(l met hyl - I H pyr axol - 3-

yl ) am no] car bonyl } phcnyl ) oxy] pyr azi ne2-carboxylic acid is descri bed bel ow
5. 1(3- 1[ ( Hhkphephfaiidh dRIE@AYHINOX ylkarBonyl) L bromBy m:hblismmhbaaw)am nol ca
yI}phcnvIIava nvrtranc-2-carboxylic aC|d A a~-H NNo HON 15 0 A
sol ution of 3- hydroxy S-{ [(15)-1 -methyl propyl]oxy} A-( 1 -nmethyl-

H pyrazol - L i b EIeaNals g tm- Q+4 Mol ) and t he net hyl
SChIoropyrn2|ne- y 83 ny. 0.48 mmtl) in acctonitrile (2 atl)
cont ai ni ng potassium carbonate (1 M%< mmol ) was heated with stirring
in the mcrowave for 6 hours at Iwytical LG Ms showed 20
formatinit of the acid but no ester. gThe reaction m xture was dissolved in
water (10 mL), acidified with 2N citric acid and extracted with ethyl

acet at & ( Esalydghlpmide (13 8%e 46. ﬁnwll then BEIF (@ draps) wevy Sidsy tommixayeplol-at ed to

\?\Lygﬁs\?\ag% }&%t puri |ca o'ﬁﬁ%aﬁl tg{loé&lﬂi %Wﬂg%? SiOI;Tg 25

The pr eparl&tﬁ'@ﬂmmmiﬁ@ lB-O{mxp(vI] in TREMI|(40 mé.i Tt pracypyn thixowewis - V- (|
}Bet h?ll sjtftrr@' @?{f;& wﬁ‘f@ F)rcb']% qlﬁeglrggnv%?n WSS e G AL difibved P [?éﬁ 714

12:1 fl 6 | (40 ek f).i AZietiding hydrdchlolida ( 1.440/ N 5 dlmmad} fslideed by misthylamine (4.29
10 mL, 30.8 mmol) were added and the mixture stirmed at RT for 72 howrs, The mixiure was

concentrated in vacug and cthyl acetate (100 mL) added to the residue. The crganics were
washed with water {100 mL), citric acid solution (50 mL}, saturated sodium bicarbonate
solution (50 mL}, brine (50 mL}, dried (MgS0,), filtcred and the solvent removed in wacue
1o give 2 yellow solid which was chromatographed on silics, cluting with a gradient of 50-
15 100% cthyl acetate in ischexane, 1o give the desired compound (0.36 g). 'l NMR &
(CDCly): 2.39 {quin, 214), 4.32 (t, 2H), 4.63 (1, 2H1), 8.92 (s, 2H); mé 242, 244 (M+H)"

Eaample 14: 3{]6~{ Azetidin-1-vicarbonyiipyridin-3-vl]oxy}-5-t]|2-Nugrg-1-

A mixture 3-{[2-fluoro-1 -(fluoromethylethylJoxy }-5-hydroxy-N-( | -methyl-} H-pyrazal-3-
yl)benzamide {100 mg, 0.32 mmol), 2-{azetidin- | -ylcarbonry!}-5-bromopyridine (36 mg,
0.35 mmol), cesiumn carbonate (209 mg, 0.64 mmol) and
bromotris(triphenylphosphine)copper([} (150 mg, 0.16 mmol) in DMA (5 mL) was stirred
25 ina’Biotage initiator Microwave' at 160°C for 3 hours, The reaction mixture was added o
cthyl acetate (50 mL) and water (50 mL), the organic layer washed with brine (50 mL),



methyl prone | | on' kv-( I nmethyl- Ill-oy'ra rot-3-y'l) bears rni de HH
HO ~NNA mxture of of

3- hydruxy-5-{( (1S} 1- et hyl pnpylioxy}-, Y{1-methyl -l H pymr -3 5 yl)benzarni de
(0.1216 g, 0.4 mol ), 2-(axetidin-I-ylcarbonyl)-5-bronopyridine (116 ny,
0.48 rnrnol cesi.um carbonate (392 ng, 1.2 mml) and ANMIAMI 237

bnmot ri s(t?‘l)%'gﬁ'{}'lﬂbﬂosphl ne) copper(l) (38 ng, 0.04 mol )Pmm“ A DVA (5 |n1 L)
was stirred in the mcrowave reactor at 160C for 4 hours. The product was
di ssolved in ethyl acetate (20 nl) angI water (15 nmL) and the | ayers
separated. The organic |ayer was washe %W th brine 10 (50 nm), dried
(MgSQO1), filtered and the solvent renoved in wncuo to give a brown oil

whi ch was gchr raphed Sili elutin radl of..0- 5%

met hanol i‘ﬁ'%ﬁﬁ?‘%&%&{ﬁ@f"gﬁg‘?n‘ﬁﬁﬁ T“rcﬁ 5‘!]] E'O'Fg‘fﬁ?gﬁ‘%ﬁ W%g%'éf"ﬂ‘flf‘ﬁg with a
?radi Sﬂt ﬁﬁasﬁhﬁ%tﬁgtnbmgain sili&? D(ﬂ\,{hxdg mmﬁ?lhm:tﬂtmad&iﬁ lheﬁm?pwgdegs at\r/]\hgge/
t wm whi ¢ i,sed on stan din e.m ia S i punted wi %
ethyl acetcgtod ?‘r‘? Hﬂ&%‘r‘?@ g‘i‘é’&ﬁ'i“’fj'é‘a ﬂ‘&ﬂ?‘h‘% \7\5{} 15 solid

(95 rrg) | (DR ﬁc&mgg@mm-gqm( 115 ﬁ'i‘l)(ﬂuolreraﬁhy(lﬁthcﬁﬂl]’eﬁy} W imethh. 1262 m

211) "%qu' K %%mw(]mi%m *’5“995*(‘1::*& 1&%5@“@1@"@@ TI‘T&H@S 7. 22 (d,

111), 7 31:1:1( dé‘d%lﬂllﬂhc%nﬂﬂ:r&ﬂmv&-@ﬂ h%m%ﬁcérﬁpmlhﬂgménéﬂaf(cﬁmmidd)pmduek 450
(Mrl1)" 20 The preparation of 3-hydroxy-5-{[ (1S

- 1- met hy| prasgysed Py LM andgagixture conpentiated 2z vagig hem Faicradded. die
2- (axetidi | £ WO
21 WL71 007 ﬁﬁ%ﬁ%| 11'{%5{2@@%%%@ ﬁ%hﬁﬁﬁ% e bife
3-f 124 Az et{P@imb).|dried g Hopwlled mad feditid e pives ywmimmchm hvl et hv 13ury
1- N~1- =yl A
3- hydroxyI-‘bé1-'rt"i':"lf;k""?rq\e?{qﬁd-| @F}&é %Im @mﬁ‘?m%‘h’&“}éﬁ'ﬁw’f‘ E"P‘ﬁtgy cnznm de
desired compound (13 mg}
'H NMR § (CDCly): 2.29 (quin, 2H), 3.76 (s, 3ED), 4.19 (4, 211), 4.5 {muk, 2H), 4.67
(mult, 5113, 6.72 (s, 1H), 6.80 {mult, [H), 7.09 {s, 1H}, 7.25 (mult, 2H), 7.32 (mult, 1H),
8.06 (d, 1H), 8.26 (d, LH), 8.4 (s, |H): m/z 472 (M+H)"

15
The preparation of 3-{[2-fluoro- 1 - flucromethylethyl]oxy}-5-hydroxy-N-{1-methyl- L H4-
pyrazol-3-ylybenzamide and 2-{azetidin- 1-ylcarbonyl)-5-bromapyridine were described
earlier.

20

DIPEA (0.45 mL, 2.58 mmol) was added to a mixture of 5-f(3-{[2-Nuoro-1-
(fluoromethyl}ethyl]oxy}-5-{[{1 -tmethyl- 1 F-pyrazol-3-

25 ylamino]Jcarbony!jphenyljoxy}pyrazine. 2-carboxylic acid (0.28 g, 0.65 mmal}, azetidine
bydrochloride (12} mg, 1.29 mmol) and ITATU (516 mg, }.26 mmel) in DMF (5 mL) and
stitred at RT for 72 heurs. Ethyl aceate (40 mLi) was added and the organics washed with
waler (2 a 30 mi), brine (30 mL), dried {MgS0O,), filtered and reduced in vaeuo o give a



5 (250 mg, 0.91 nural), 2-(azetidin-21-ylcarbonyl)-5-bmopyrimdine (242 ny,
1.0 nural), cesiumcarbonate (886 ng, 2.72 mvol) and

bronotri s(tsi phcnyl phosphi ne) copper(l) (423 nmg. 0.45 mmol) in DVA (5 nl)
was stirred in a 'lI3iotage initiator Mcrowave' at 160'C for 4 hours, The
m xt ure wadvaddddome et hyl acetate (50 nL) and water (5@FcmiQprbda@s+70r ganic
| ayer washed with brine (50 m.). dried (MgSH), filtered and the sol vent
renoved 10 in macro to give a brown oil. The residue was chromat ographed on
silica. eluting with a gradient of 0 ELSD%mathanoI in ethyl acetate, to

gi ve the desired conpound (199 ng). 1 N+MR S (CDCl,): 1.39 (d, 61), 2.40
(quip, 2H, 3.82 (s, 3H), 4.35 (t, 2H) 4.62 (mutt, 111), 4.68 (1, 21 1),

6.79 : t% w ookl S. 60 2
8. 97 ES "jf"{):%m]q'hl%% ‘431? c? ‘?E&%ﬁ(esﬁ?a' Funafnémﬁrrpoun \?\%swwsg}nt hesf:ed :_l)n
an anal ogisshexdnaghigon tierdzsirdl-dosgoundyf 1 B-mg)( ‘H smza (BBl $.32 (quin, 2H),

- nct hyl et 0. h Y,

Structure” Wz MR"A%Q 4fi)ng$£ X:] &’é?‘rﬁl 4\@%#\9}!’}% @n];gf%l%qggll) 2. 37
(MrH) " (ol 1n), B34s, 119, 838 (&, 1HBIH)78 (3, 148, B.8s O)( Al 472kH+HF. 78 (s, 311), 4.30
(t, 21-4), 4.58 a (tntilt, 1H), 4.64 (t, 2H), 6.80 (d, 1 H), 6,83(t,

111), 7519(%1 H, 7.30 (d, 1 H, 7.33 (s, 111), 8.55 (s. 211), 8.93 (s I
H The prﬂﬂ%m u%hﬂﬁ%&dﬁﬁl%@&ﬂs?&hﬁbh)ﬁ%ﬁyﬁ (d@- 1 - met hyl -

H pyraw - enzanl i de and

3- hydr oxymahfl %mxl -Frell omegyi-4 Hrpymaagh By Daymineirsrbonyl ipRcnyBesspyrazipe-2-
pyrazol - WW gy nidc were described carlier. WO 21 M 7NML7041 PCl"'1C
1320 161 113 The preparation of 2-(azetidin-

| -yl carbonyl }5-brornopyri mdine is described below 2-(Aze

i din-1-- Lmn;ﬂony!ﬁt)-uﬂutnr ormnvrl rrjimfe ne JONMR Oxal yl chlori de (1 50 fnL.

16. 8 +henrbRiH—2—d+rops et—t t
hrom)g;; }b* -p- CW Ja:élc ( Fepa M%@W 1?%t)‘#~|5me?§9ur(

14

procedur g descrl ped ¥ {M+H)' | (quin, 2H), 3.83 (s, 3H), 4.28 (1, 2H),
, Y[:j’“ 4.62 (sept, 1H), 4.71 (1, 2H), 6.82 (s, LH),
@ £.85 (t, LH), 7.23 (g, {1), 7.21 {m, ZH)},
8.35 (s. 1H), 8.55 (3, 1H), 8.88 (5, 1H)

10
The preparation of 5-[(3-{[2-flucro- | -(Aucromethylethyl]oxy}-5-{[{1-methyl- 1 H4-
pyrazol-3-yllamino]carbanyl} phenyoxy)pymzine-2-carboxylic acid is described below:
3-1{3-1[2-Flugro- | {flu ] -5-1[(1- -1#{-pyrazol-3-

15 Alami

SRl
F
H, .0
o £
0
Lithium hydroxide monohydrate (77 mg, 1.82 mmol) in water (2 mL) was added to ructhyl
5-1(3-{[2-fluoro- 1 <{fluoramethylethyl Joxy ) -5-{ [{1 -methyl- 1 H-pyrazol-3-
yl)amino]carbonyl }phenyl)oxylpyrarine-2-carboxylate (325 mg, 0.73 mmol) in THF {4
20  ml) and the mixture stirped at RT for 20 hours. The THF was removed in vacuo and the

aquecus Tesidue washed with ethyl acetate to remove impurities then acidified with 1M

citric acid, Ethyl acetate was added and a white selid removed by filtration and dried in



in WO 2 00 5102 84 5 2) (2.86 g, 14.0 nmmol) in DCM (40 mL). The reaction

m xture was stirred at RT for 2 hours, the volatiles renoved in vacuo and
the residue dissolved in DCM (40 nL). Azetidine hydrochloride (1,44 g.
15.4 nural) followed by triethylanmne (4.29 10 ni, 30.8 mmpl) were added
and the nl SH ﬁ +hﬂ;ed at RT for 72 hours. The m xture was concentrated
in wWcuo an ny acetate (100 ntL) added to the resi dul! oA "‘tﬁ"bém Cs
were washed with water (100 mQ citric acid solution (SO m-), saturated
sodi um bi carbonate solution (50 nmL). brine (50 rnL), dried (MSQ),
filtered and the solvent renoved in vatli> to give a yellow solid which was
chromat ogr aphed on silica, eluting with a gradient of 50 15 100% et hyl
acetate in i sohexane, to give the desired compound (0.36 g). | HNW S
(CDCly): 2wddb tpgivierhe d2difid corhp@ihd(ss 2 whiktd 3olid40.88Bg) tH NMRL) [deDEI0):$,792E1 ) ; nl z
242, 244 (

Aretidln-1C S-r%a%ﬁsm‘ Pm\e?r‘nc{tH-L'S-Wlf&sl"%-"ez.zlfiz‘-*ﬁ LR 6: 1D I PF Bofdhet hvi ki hvi
lacy t - N4 15 5% ) T5l48 @@vIEN16.90 & )b txs0sdanhe 40 ML -N M 20 0 A

m xture 3-([2-fluoro-1-(fluoromethyl)ethyl]oxy]-5-hydroxy-N-(1-nmnethyl

-l H pyrazol- 3- yl)benzantide (100 ng, 0.32 rnnol),

2- (azetj dij’lg{h é&!hﬁ@ﬁ\h&ﬂﬁ}uﬁ] I TR L B eazbi86 rug,  0.35 rnnol), cesium
car bonat e and_bromotris(lri phenyl phosphi ne) capper (1)
(150 ny, Emmnrlwmmslwm)mmr@ﬁ jeragid. uspd in the prepgaingbe i niti at or

M crovave' g almph6ia répatwﬁ%n ﬂmmttmmwrﬁ[{wﬁ added to ethyl

acetate (50 ) and vvater the organic | ayer washed with brine (50
tai.). Hlongmqm:almwmnt rrtctrel |1mww3lmmmﬁqarbtmth}nhcwi}pudmrg§en)
f||tered a{l‘jwﬂ ge.solvent renpved in ntuo to give a brown oil. The residue
was chr omat ogr pﬁed on silica, eluting with 0-100% et hyl acetate in

i sohexHhe, to give a colorless oil which appeared to be a m xture of
product afg—eHmrated—prodtet—(3-116
(axeti di n-P¥ '§/“1't’ r bony! ) py™&i n- 3- M S&y)-5-([[-(f| uor onttlhyl ) et henyl } oxy} - N
-(1-net hy 1H— pirfol- 34394 ) benziam de) . This m xture was |di ssol ved in

chl or of orm A(( njL)| added and the m xture gtirred for 2
hour s. Conpl et egr adat il ¢h*6® el i mi nat ed product

ey

The preparation of methy] 5-[(3-{[2-fluoro- | {NuoromethyDethylioxy}-5-{[{1-methyl-1 H-
pyrazel-3-ylamino]carbonyl} phenyl)oxy)pyrazine-2-carboxylate is described below:

13

A mixture ol 3-{(2-fluoro- ] -(fluoromethylethylJoxy }-5-hydroxy-N-(1-methyl- 1 /-
pyrazol-3-yiYbenzamide (250 mg, 0.8 mmol}, methyl 5-chloropyrazine-2-carboxylate (208
20 mg, 1.20 mmol) and polassium carbonate (222 mg. 1.61 mmol) in acetonitrile (5 mL) was
stirred in a *Biotage initiator Microwave' at 120°C for 3 hours. The solvent was removed
ir vacuo and the residue dissolved in ethy! ucetate (50 mL) and water (50 mL), the orpanic
layer washed with brine (50 mL)., dried {MgSQ4), filtered and the solvent removed in



was observed by LCMS and the m xture concentrated in vaciw then water
added. The mxture was neutralised and extracted into ethyl acetate (2 X
30 mM.), washed with brine (30 nL). dried (MgJSO™), filtered and reduced to
give a yellow oil which was 10 chromazagraphed on silica, eluting with

0- 100% et wg&ﬁgﬁﬂﬁ in isohexane, to give the desiredoorpouanez(7l3 ng) .
[1i NVR 5 1'3): 2.29 (quin, 2H), 3,76 (s, 31[), 4.19 (t, 211), 4.55
(rmutt. 210, 4.67 (mu it, 511), 6.72 (s, 111), 6.80 (mutt, I H), 7.09 (s,
111), 7.25 (mull, 2H), 7.32 (mull, 1Hy.4_ 8.06 (d, 1 H), g.26 (d, | H, 8.43
(s, L H: nllz 472 (Nl +H) 15 The preparati an of
3-{(2-fluoru-1-(fluoronethyl)ethyl]oxy}-5-hydroxy-N1-nethyl- |H

pyrazol - 3; r:7_e_a{;2|£ i ki3 2 Rioh@ioRiaphe Q¥ind 3 /epyridine were
descri bedm\élé%l%ﬁﬂér. lgﬁﬁﬁ%'éeﬁ Ui‘%: 3 1}%“’1]':%“%{:9’ ! }”E?ﬁ]tu

i axet | Alnethylfkese irmisvhekdno; o givie theRiesirdd| campbund {0225 4)u'df BMR. 5 (CDCIy):

{fluarorn I Liozwl-j 1; k- 11l.-pLs;ra = 3: V| ide FO HN
E NN o iy et d8es b el (G nBmiThE £% s 220

of S- [ (3- ()i, 7l2a¢x, 011h,-7.36h, U RN, st ER .61 (s] XY 65¢s{ 1HY AanBiiy-i1)" _

11- pyrazol -3 25 yl)am no] car bonyl } phenyl ) oxy' ] pyrazi ne-2-car boxylic acid
(0. 28 § 0.65 mmol ), azetidinc hydrochloride (121 ng, 1.29 mnol) and

| 1ATU (51 1546336, - ethd _{fiD-nidiiyl ARchyrebl-3red at Rt' for 72 hours.
Et hyl acelﬁlz:{% (%gq%ii?gs ?(%xgyga{gd they opcbgni cs washed with water (2 x 30
m ), bri ns)qmnclarbonygpbenyDentmmzine-3-rarbexylelr. used I EXaTeRle 19 “&hcuo to give a
--'02'M : : Foxt 3 (Y€ ' INGH @By 1 H-

chr omat og?‘:ab%gd%% @ﬁ?%gﬁgmﬁ%glhﬁﬁ}g[{%#é}?gfﬂyl}o%e‘ﬁgt e i r! ]Hi sohexane,
to give tpoazdsSivibdnzamidsound (109 ng). 1R NMR S (CDCL,): 2.32 (quip, 211),
3.70 (@, 3H), 4.19 (t, 2H), 4.54 - 4.72 (m 7H), 6.73 (s, 111), 6.93 (t, 1
H, 722 (d_ 1| H, 7.25 (s. 111), 7.34 (s, 1 H, 8.28 (d, | H), 8.78 (ci
1H), 8.80Sfractuid1); ndz Um& (M-H) NMR

[ 412(M+H)
~“r“"n:;lln‘c":" .

el

The preparatian of 3-{[2-{luoro- 1 {flucromethyl}ethylJoxy }-3-hydroxy-NV-(1-methyl- 1 #-
pyrazol-3-yl)benramide and 3-hydroxy-5-[(1-methylethyljoxy]-N-{]-methy!- 1 H-pyrazol-
3-yhbenzamide were described previously.

15

A ixture of 3-({{15)-2-[(diftusromethy Doxy]-1-methylethyl boxy)-S-hydroxy-~-1-

20  methy!l-14-pyrazol-3-y)benzamide {110 mg, 0.2 mmo!), 5<{azetidin- | -ylcathonyl)-2,3-
dichloropyriding (75 mg, (.32 mumol) and potassium carbopate (89 mg, 0.64 mmal} in
acctonitrile (5 mL) was stirred in a 'Biotage initiator Microwave' at 80°C for 3 hours. The

solvent was removed in vacuo and ethyl acetate (50 mi) added i the residus which was



5 The foll ow ng conmpound was synt hesised in an anal ogous fashion from
5-[(3-[(1- ntthylethyl)oxy]-5- {((1-nethyl-1!!-pyrazol-3-yl)am no}carbonyl

) phenyl ) oxy] pyr azi ne-2- carboxylik acid. baanple Structure rah NNIR 152 437
HNW S (CDC11): 1.38 (d, 611), 2.40 (M+H' (quip, 2H), 3.83 (s, 3H), 4.28

(t. 2H, S, 1), 4.71 (t, 2H), 6.82 (s, IH), . t.. 1l H,
7.23 (s, 111?'2"9 E'T {m 211), 8.35 (s, | H), 8.55 (s, 1%&'?‘}‘%3'."%@‘"(‘5', 1 H
1D The preparation of 5-[(3-{ [2-fluoro-
-(fluaronethyl)ethylloxy]-5-{[(1-nmethyl- IH

pyr azol - 3-yl ) am no] car bonyl } phenyl ) ox¢ 1¥%r azane- 2- carboxylic acid is
described below  5-[[3-112-Fluorol-(fluorometttvlkthvlloxvl-5-1[
Inethvl-lfl-ovrazol 3 15 yl)arni aol carboavl | ohenvl | oxyl o inc- rboxvlic acid

FTH ~~pyrshed with wud (2mL), brine (38mbpndnivdi (g5 Q. floredhgdithaselvéiz7 ng, 1. 82

T o Bl el o 6% A Poe QU g Bl gh 8 ching
yl)am no] o.adtuxwht}mbémﬂmyl}lﬂmn rremﬂmmm\amghaub: deSipd copppod {82 noral ) in

femoved | PDREREAIRD: kifieb il pal e Npbor DA il B ase 10°

| t
;ggte)\éeasngqgmwaeﬁ { hﬁ'j\ ml(mxidaqqii)vu zdﬁ mylm(@ru? agﬁg nﬁ]m—y? aape) ate was

tl
21x1711111?73111t{1-111131?1E (‘dll]tﬁlﬁiwh!ﬁ(ﬁ lﬁeh 1H), 8. 171(i-611'[}n‘a’61§5'596+’§} ve the desired
conpound as a white solid (0.28 g). IHNWVR 5 (d6-DVvSD): 3.79

The following compound was made in an analogous fashion from 3-{{(1.5)-2-
[{diflucromethyloxy]- 1 -methylethy |} oxy)-5-hydroxy-V-(1-methyi- 1 /- pyrazol-3-
10 yDbenzamide and 5-(azetidin- }-ylcarbonyl}2-chloropyridine.

Example | Structore mte NMR
16a riﬂ"f“]:;’[;’t}_ 502 ] H ?‘IMR & (CDCh): 1.37 (dl, 3H), 2.38
(M+H)" | (quin, 2H), 2,73 {5, 3H), 3.98 (m, 2H), 4.25
(t, 2H), 4.36 {1, 2H), 4.62 (sextet, 1H), 6.27
(t, 1H), 6.81 {d, 1H), 6.90 (, 1H), 7.00 {d,
1H), 7.24 (1, 1#), 7.27 {m, 1F1}, 7.33 (m,
TH), 8.08 {m, 'H), 8.42(d, 111),9.12 (s, 1H)

The preparation of 5-(azctidin-1-ylcarbonyl)-2,3-dichloropyridine and 5-(azetidin-1-
ylcarbonyl)-2-chloropyridine were described earlier.

15 The preparation of 3-({{15)-2-{{difluoromethyl}oxyl- ] -methylethyl joxy)}-5-hydroxy-N-(1 -
methyl-1H-pyrazol-3-yl)benzamide is described below:

15-2-[(Diflu : -1 -methylet - y-N-{|-methyl-14-

F ,E'\'“-
20

3-({ (15} 2-[(Difluoromethyoxy]- 1 -methylethvl joxy)}-A-(1 -methyl- } H-pyrazol-3-yl}-5-
{(phenylmethyl)oxy]benzamide (0.} g, 0.23 mumol} was dissolved in ethanel (3 mL) and



(s, 3 H, 4.77 (m 411). 5.12 (t, 1 H, 6.59 (s, 1 H, 7.22 (s, | H, 7.50
(s. I H, 7.62 (s, 211), S.69 (s, 1 H, S.80 (s, I H, 10.90 (s, iii),
13.50 (s, 111), mz 434 (ht+H"' 5 5-[(3-[(1-Methylethyl)oxy]-5-( [()

-nmet hyl -1 H pyrazol - 3- yl)am no] car bonyl ] phenyl ) oxy] pynei ne- 2- car boxylic
aci d, usedwoumbieriprieparati on of Exanple |Sa, was prepaeed;prsaiignal ogous
fashion fromnethyl 5-[(3-[(1- ntthylethy))oxy]-5-{ [(1-nethyl-1

H pyrazol - 3-yl ) am no] ear bonyl } phcnyi] oxy] pyrazane-2- carboxyl ate. 10
Structure nfr, R 398 r (M The pr_eg)ﬁ'_ation of methyl 5-[(3-1[2-fluoro- |
-(fluoronethyl)ethyl]oxy}-5-{ [(] -nmethyl- 1li-

pyrazol - 3-yl ) am no] car bony' | ) phenyl ) oxy] pyr azi ne- 2- carboxyl ate i s descri bed

bel ow. 1 fr B ; | e, adtih on | -
T TNy zaniy OO He ek Sl puld PO OO () IR AT T o
H F HVO casbon 2.0 g) vois adicfl @ad the flesioiutthericvaronredtl iph ) epurged wirly )

-5-hydroxy-N- (i - hyl - |.H- razol - 3- yl rQmdc 0o,.... 0. 1),

met hgl 5- W%%%ﬂ%%‘%{’%%%wglnéxfé%ﬁpnrgghwﬁ?&%ﬁgﬁm%%%%mpét assi um
car bonat ercgc2ig® mirgure wabdvatupnal dnd iporgadreith hikiogen (§ Hmet). Theaalst wis ed i n
a'Biotage_initiator Mcro e'_at 120T for,.3 hours. The.sol yent was renoved
in :/vc ogawlff‘?dﬁé‘l I ‘&'@gi‘tﬂ‘fl’ t‘o‘%’“\@\&ﬂﬁ}gﬁc Fopegmisd ”éﬂ“&"‘;{"eg"(ﬁg"ﬂ‘f_’j nd wat er (50V
m.), th i e rifyh i IB0ER , filt d
R A R TR vt i G
vacua to YFVieexen/ di) H9-6.36 Cnhilk B.504% 1Hh B4t dH). M de 141, 696 5l el uting
with 0-1 efl 8. Nai xane, to give the desired compound

(0. 325 g@%ﬁq@wﬁé'gﬁb@f%ﬁﬂ%@?w s, 3H), g 96 (s, 3H), 4.56 Enrjn 2H) ,
4.68 (m 3H), 6.73 (s, 111). 6.95 (s. 1 H, 7.22 (s, 111), 7.27 (s, 111),
7.36 (@, 3. 4 3.0 3 ) 1.1).; 448 (Mrl1l) 5

DIPEA (0.198 mL, 1.14 mmo!) was added to & mixture of 3<({(15)2-
[(difluoromethyl}oxy]- 1-methylethyl joxy)-5-[(pbenyimethyl)oxy Jbenzoic acid (0.1 g, 0.28

15  mmol), 3-amino-1-methyl pyrazole (39 mg, 0.4 mmol) and HLATU (0.227 g, 0.6 mmol) in
DMF {3 mL) and stirred st RT for 20 hours. Ethyl acetate (30 mL) was sdded and the
mixture washed with water (30 mL), brine (30 ml}, dried {(MgS0.), hllercd and reduced in
vacup to give a vellow o1l which was chromatographed on silica, eluting with a gmdient of
0-100% cthy] acetate in isohexanc, te give the desired campound (0.1 g).

20 'H NMR 8 {CDCIy): 1.36 (d. 3H), 3.63 (5, 3H), 3.82-3.95 (m, 2H), 4.48 (sex, 1H), 5.00 (s,
2H), 6.19 (1, 1H), 6.63 (5, 1H), 6.73 (s, 1H), 6.93 (s, LH). 7.03 (s, I H}, 7.28 (m, 1H), 7.35
(m, 5H), 5.59 (s, 1B). mk 432 (M+H)".



Met hyl 5-[(3-[(1-methylethy))oxyl-5-{[(] -nethyl- |IH pyrazol-3-

yl ) am nol car bonyl } phonyl ) oxy} pyr azi ne- 2- car boxyl ate, used in Exanpl e 15a,
was prepared in an anal ogous fashion from

3- hydroxy5-[ (i-nethyl ethyl)oxy]-N1-nethyl-iH pyrazal -3-yl)benzam de. 10
Structure a vl 0 The preparation of 3- ([ geyurns .

| uor o- I-(frh%}%&tkhﬁwgethyl]oxy} 5- hydr oxy- N-( 1- nethyl-lEE”GHJmmmh”l
pyrazol - 3-yl ) benzanm de and 3- hydnxy-S-[ (Il -rnethyl et hyl)oxy]-N1-nethyl- |
H pyrazol - 3-yl)benzam de were described previously, 15 Exammke 16:
3-115-(Azetid in-l-ylcarbcriyl)-3-chlodérridin-2-rllozyl-541(1S-2-
fidifluoronmeth-1lux |-1-nmeth -1ethyl

llaxr)-A -(1- nethy'l;lll-pynznk 3-vyl

m xt ure of B2 IR uRerDmS O TR .
}axy)-5-hydroxy-N-( 1. 20 nethyIT IH-pyraz
mol ), 5-(azetid n-I-ylcasbonyl A&r
and pot assi um carbonate (89 ng, 0.64 I'n acctonitrile (5 1nL) was
stirred in a' (c)iotage initiator Mcrowave' at 160C for 3 hours. The

sol vent was renoved in vacua and et hyl Betate (50 nL) added to the residue

LN AN A

- 3- y')bennsn1de (110 ng, 0. 32
pyri dine (75 ng, 0.32 nunal)

which was wo 2IMilIM711i1 PtTi CR21 WL2-1i1 -1i8 washed with water
(20 mL), brine (50n.), dried (MySI 74), |tered and the solvent renoved in
ncuu to give a yellow oil. The residue was chromat ographcd on silica,

el uting Wwiithiud hgdraditenbnddiydia-{1DRY B4 yimoh Ge bRt 2iniL) v hadediemeth] gi ve the
ga)st ' SFIS(]:.O {{Yﬁ%ﬂ%{lﬂﬁg{um:tbﬂﬁ]xﬂ lmhy?:pygg%}-; [(phmyl?m.(thy’l}nxy]bcrzzoa 2-41 (quip,
5  (0.11 g, 0.3 mmol) in THF {4 mL) and the mixture stirred at RT for 20 hours. The ‘THF

was removed ir wacno and the nqueous layer adjusted to pH3 with citmic acid then

extracted into ethyl actetate (2 x 30 mL). The organics were washed with water (30 mL),

brine (30 ml.), dried {MgSO,), filtered and the solvent removed in vacuo to give the

desired compound {0.1 g).

10 "H NMR 5 {ds-DMSO): 1.27 {d, 3H), 4.00 (m, 2H), 4.75 (sextet, 1H), 5.15 {s. 2H), 6.72 ¢,
YH), 7.08 (1, 1H), 7.16 €1, 1H), 7.41 {m, 5H), 12.95 (s, 1H). m&z 351 (M+H)".

[{phenylmethylloxy |benzoate
F'LD’YG ¢

15
2-(Fluorosulphanyldifluoroacetic acid (0.239 mL., 2.31 mmol) was added dropwise, with

stirring, to a degassed mixwre of methyl 3-{[(15)-2-hydroxy- 1-methylethyl)oxy}-5-
[{phenylmethyljoxy]benzoate (0.73 g. 2.31 mmel) and copper (1) iodide (88 mg, 0.46
mmol) in acetonitrile {10 mL) at 45°C. The reachion was surred at 45°C far 24 hours, The
20  solvent was removed in vacuo and ethyl acetate (30 ml.) added. The organics were washed
with water (30 mL), brine (30 mi.), dried (MgS0,), filtered and the solvent removed in
vacuo to give a yellow oil which was chromatographed on silica, eluting with a gradient of

0-30% ethyl acetate in isuhexane, to give the desired compound {0.11 g).



S (t, 211), 4.38 (t, 2H), 4.67 (sextet, )11), 6.29 (t, | H, 6.82 (d, |

1), 6.96 (t, 1 H, 7.27 (t, I H, 7.31 (d, 111), 7.3 8 (t, 111), 8.18 (d,

1 F1), 826 (d, 1 H, 877 (s, 1 H, mM 536 (MtH)~ The Fol | owi ng conpound

was nmade in an anal ogous fashion from3 ({(15)-2 f (difluoronethyl)oxy]- I

- met hyl et hWO Jmdps- hydnxy- N- (1- net hyl - | H pyrazol - 3-  POlEpMens24Hi | de and

5-(a.ctidin-1-ylcarbonyl)-2-chloropyridine. Exanple Structure ntc N ]IR 16a

502 1H NVMR 6 (CDC13): 1.37 (d, 3H), 2.38 (MtEE)' (quin, 2H), 3.73 (s,

311). 3.98 (m 211), 4.25 (t, 211), 4,86 (t. 21A 4.62 (sextet, (H), 6.27

va G(t, 1 H, 6.81(d, IIl), 6. 90 (t, I H, 7. 00 (d, 111), 7.24 (t,

III) 7.27 (m 1 11), 7,33 (m i , S.08 (m | , 8.42 (d, 111), 9.12 (s,

[ Thep E@E@ f &@ﬁﬁb | o [ pyri di ne and

5- (azet i di n- 38/?%%‘?@] i 3??&,3?%%?%’31{]5?’”6 mrzmd%s(ﬁﬁgcﬁggaﬂ{?er 15 The

prepar at i 8H).6f28(¢ 1% 6.77 (1, 1H), 7.28 (¢, LH), 7.41 (m, 6H). m/& 367 (M+H)".

S)-2- ((difiuoromnethyl)oxy]-1-nethylethyl)oxy)-5-hydroxy-N(1-

ncthyI-IH-pyrazoI 3 yI)benzan1de i s described belomr

3df (1'S) - 2ol £ - DEN e - ) :

5- hvdnxv- . 4={1- nethyl-lfl- nr_razol- 3 -v_l Sbcnran1dc F F1-11 6 H O 20

3-(1 (1S)- 2-((Difluorornethyl)ox - &-net iyl et hyl ) oxy) -N-- (I -net hyl -

H pyrazol -3-yl)-5- t(phenyl net hy® okyJjpehz4mi de (0.1 S. 0.23 nn=l) was

di ssolved in ethanol (3 nL) and LSO loty*/71(w) 7(741 PCTIC 620057002.1 i 1 -

119 THE (3 oil.) and the flask evacuat®d and purged with argon (3 tines).
?%d

10% Pal | adi um on carbon (0.01 g) was ded and the flask further evacuated
and finally purged with hydrogen ga he reaction mxture was stirred at
RT for 520 hours until conpletion. The  reaction m xture was evacuated and

purged W tHa i bioBSRT1 63 gl +.5% Runol) UAS adf2l 8 ¥ S Sf methyl 3-hydroxy-5-{(15)-
2-hydroxy-1-methylethoxylbenzoate (1.55 g, 6.86 mmol) and potassium carbonate (1.89 g,
0.014 mol} in DMF {16 mL) and the reaction stirred at R'T for 20 hours. Ethyl acetate (30
mL) was added and the mixture washed with water (40 mL), satureted sodiumbicarbonate

10 svlution {40 mL), bring (40 mL), dricd {MgS5C4), filtered and the solvent removed in vecuo

to give a red oil which was chromatographed on silica, eluting with a gradient of 0-100%
cthyl acetate in ischexane, to give the desired compound (1.7 g).
"H NMR & (CDCL): 1.30{d, 3H), 1.95 (m, 1H), 3.76 (m, 2H), 3.92 (s, 3H), 4.53 (m, 1H),
5.11 (s, 2H), 6.78 {1, 1H), 7.25 {m, 1H), 7.32 (m, L H), 7.45 (m, 5H). m& 317 (M),

-1- Ieth
m/\rocri\cf
Ok
Trimethylsilyl indide {115 ml., 0.79mal) was added to a sohution of methy] 3-hydroxy-5-
[(!5)-2-methoxy-(1-methylethyDoxy]benzoate (33.01 g. 0.158tmo}l) in scetonitrile {500
20 mL) and stirred for 24 hours. Methanol (300 mL} was added and the reaction stirred for 10

mins. 10% wiv Aqueaus sodium thiosulfate pentahydrate {100 mb.) was added (o the

mixture and stirred for 20 mins. The reaction mixture was neutralised with saturated

15
hY . 5.

aqueous sodium bicarbonate solution, the organic solvents removed in wreno, 2 the
product extracted into ethyl acetate (4 x 100 mL}. The combined organic layers were dried

25 (MgSOy), Bltered and the selvents removed in vacue, The crude material was crystallised
from ethyl acetate to give the title compound (16.80 g).



5 filtered off through celite and the filtrate concentrated in vecuo to
give the desired conpound (70 ng). "El NMR S (CDC1,): 1.28 (d, 3H, 3.71
(s, 310, 3.80-3.95 (m 2H), 4.51 (sextet, 1 H), 5.96-6.36 (t, 1H), 6.53
(s,lH) 6.73 (s, 1H),691(s,iH),696(s 111), 7.22 (s, 1 H), 8.83

(s, | . -Il—ﬁéﬁruo |0 3d[ (1a2.ifDi fluaronc hv4l OXW'E%“E'%UEB! ethvl} x

1 U - rret hyl vt}5 ffnhcaYl net hvl ) Qx | bcnnm dr

DI PEA (0.198 rnL, 1.14 mate]) was added to a m xture of 3-( (15)-2-

[ (di fI uomet hyl ) oxy) - 1- et hyl et hyl ) oxy) - 5-[ (pbenyl ntt hyl ) oxy) bcnxoi ¢ acid

(0.1 g, 0.28 15 mmol), 3-am no-I-nethykIpyrsnule (39 ny. 0.4 noral) and

I LATIT (0.227 g, 0.6 mmol ) in DVWF (3 nL) and stirred at RT for 20 hours.

Ethyl acetate (30 nil.) was added and the m xture washed with water (30

m.), bri néib hiayDMENN AR (dEHD3)40-39 (me RBH 38R ds, BBl ds4 1HY 4800 to gi ve
ye

'l ow ol “ﬂhﬁi mé’y% %rwmpﬁﬁﬂexaggq“?qnéhﬁ G 'he}el uting with a gradient

a

of O- 1000 éta In'Tso 0 give desired conpound (0.1
g). 20 '11 NI\/Rb (cbCl1): 1.36 (d, 3H), 3.68 (s, 3 H, 3.82-3.95 (m 2H,
4.48 (sex, | 5,00 6. 1 6.63 (s, 1H, 6.73 (s, 1 H,

6.93 (s, 1 ; T , 51.1), S.59 (s, 1
. mh 432 (I\/Hl) WO 201071011 U 1 PCQI'IC It 2114 W. MN 71 -120

3-({(1 S—2ffn|f}u ronl e hvl xyl waomef vI 1 oxvl - 5-f (nhcnYnet h

1} oxYIl bcnxoi aid F Fiol-1"0 OFl Lithi hydr oxi de nonohydrate (19 nyg,

0. 45 in water (2 nL) was added to thyl 3-({(1 S

2-[(dif uororre oxy] - 1- ntt hyl et hyl ) axy) - 5- 1( phenyt net hyl ) oxy] benzoai e 5
(0.11 g, ohtsthnfwné gﬂimamm-(mmmwl;thﬂMﬂ brd [phenyimethylfoxi reazbaet (50Fgf or 20

ot 0Tl ORGSR oUARA I AR5 ok B4l L© '
or gani cs wsrlguwad wabl nisogin (Jainem). (16% Pallddium on carbon (5.0 g) was added and the
fask further evacuated and finally purged with hydrogen gas. The reaction mixture was
10 stirred at ambient temperature for 20 hours until completion. The reaction mixture was
evacunied and purged with nitrogen (3 imes). The catalyst was filiered off, snd the Gltrate
concentrated in vacue to give the desired compound {16.7 g).
"H NMR § (ds-DMSOY: 1.2 (d, 3H), 3.25 (s, 3H), 3.44 (m, 211), 3.82 (s, 31, 4.55 {m, 1H0),
6.6 (s, 1H), 6.5 (s, 1H), 6.95 (s, 1H), 9.8 (5. 1H).
15

"Yhe preparation of methy! 3-[{18)-2-methoxy-{1-methylethylJoxy]-5-
{[phenylmethy!joxy } benzoate was described previously.

20 J(diflvoromethyDoxy|-1-methylethyljexyy-M-{1-methyl-]1 f#-pyrazol-3-y|ibenzamide

Fiﬂ,\ro?iﬁ o
o LT

Lo}
A mixture of 3-({(15)-2-[(difluoromethyl)oxy]-i -methylethy! b oxy}-5-hydroxy-A<(1 -
methyl- 1 fi-pyrazol-3-yhbenzamide (220 mg, 0.64 mmol), 2-{azetidin-1-yicarbonyl}-5-

bromopyridine (171 mg, 0.71 mmol}, cesium carbonate (419 mg, 128 mmol) amd
25  bromotris{triphenylphosphine jcopper() (300 mg, 0.32 mmol) in DMA {5 mL) was stired
in a 'Biowge initiator Microwave' at 160°C for 4 hours, The reaction mixture was added to



brine (3UmM.), dried (MJSH). filtered and the solvent renoved in ratio to
give the desired conpound (0.1 g). 10 IH1."MR S (d6-DNI SO : 1.27 (d,
3H), 4.00 (m 2H), 4.75 (sextet, 111), 5.15 (s. 2H), 6.72 (t, | H), 7.08
(t, 1 H, 7.16 (t, 1 H, 7.41 (m 5H), 12.95 (s, | H. neh 351 (.\4+ H)4,
Met hyl 3- (MW INBRIBA(di f| uor or net hYl ) oxY' - 1- net hvl et hvl POXANGBIB/N24T]

f phenyl met hyl } os nxoatc F F~a~d 0 15 6 2-(Fl uorosul phonyi)di fl uoruacetic
acid (0.239 nL, 2.31 nmol) was added dropwi se, with stirring, to a
degassed m xture of nethyl 3-{[(1S)- th%droxy- 1- ntt hyl et hyl ] oxy} - 5-

[ (phenyhnet hyl ) oxy] bencoate (0.73 g. 2.31 nmmol) and copper (1) iodide (88
ng, 0.46 tmal) in acetor itrile (10 nL) at 45C. The reaction was stirred

at 45C f Oy ?l”ac&%{hemwﬁmdzﬁté@o\/rﬁm 1H6R3p R TRNEGadhBd ¥ilk BAnABA nthhy| acetate

(30 nil.) added ofgani cs were washed with water (30 nl), brine (30

M), driedrigh@&S), fipned endshe slvent ismoves| i awauo fegite 2 brops ol Theressidus gi ve a
| | di ent of
6307 ety Rl o B C G AR FIE B0 e leh L e D0, 11 o)
VO 100711mmqmmmu@az(s\hmooz471 - 121 "HNMR S (CDC];): 1.37 (d, 3H),
3.93 t 28 (t,
11i), i 7§'H)\MR ?&?DH;] é?ﬁbﬁ 3H) Gm’zza(@“‘ﬁiﬁi}rﬁ J"%Q""H %‘%ﬁ%“‘(’ﬂﬁ 3” e h§/|

3- 11( 15 1iﬂj lvsdr{cokvet, 1H), mm\mgtmmi:h,amlﬁﬂ (&, 16meTME N hoslspMW, bcnzoat e

oty 3 R asogt Ao by BB o ot e D ol TS o %6 8o

nnm ol ) and potassium carbonate (1.89 g, 0.014 tool) in DVF (16 rrL) and t he
reaction stirred at R1' for 20 hours. Ethyl acetate (40 nlL) w as added
and the m The prearies it d-(HilSn2-{diepropi By Hoay]- ls‘&i‘hﬁﬂ%ﬁbﬁhﬂxﬁb&hﬁ%ﬁb‘é’r{bbnate 10

w uti q u{;&g—ﬂiﬁz@ﬁ fvﬁ&umn)ldc ﬂﬁ'ﬂ&%ﬁ%&ﬁdyh@ﬁgm@%dﬁﬂwl vent

renov e
dcscnbcd carlier.

Example 18: 3-{[54 Azetidin-l-ylcarbonvlpyrazin-2-vl]oxy}-54{{{15)-2-
jill}

DIPEA {0.41 mL, 2.33 mmol) was added to a mixture of 5-{{3-{{(18)-2-
{{difluoromethylloxy}- | -methylethyl}axy)-5- {{{ 1-methyl-1 H-pyrazol-3-
ylamino|carbonyl}phenylyoxy]pyrazine-2-carboxylic acid (0.27 g, 0.58 mmol), axetidine
hydrochloride (109 mg, §.17 mmol) and HATU {466 mg, 1.22 mmol) in DMF (3 ml.) and
20 stirred at RT for 24 hours. Ethyl acetate (40 mL) was added and the arpanics washed with
waler (Z x 30 mL), brine {30 mL), dried (MgSQ,), fillered and concentrated in vacwo 10
give a yellow oil. The nesidue was chromatographed on silica, etuting with 0-5% methanol
in ethyl acetate, te give the desired compound (124 mg),
'"H NMR & (CDChy): 1.28 {d, 3H), 2.30 {quin, 2H), 3.65 (s, 3H), 3.90 (m. 2H), 4.18 (1, 2H),
25 4,53 (sextet, 1H), 4.6} (¢, 2H), 6,19 (1, 1H), 6.73 (4, 1H), 6.84 (t, 1H), 7.18 (m, 2H), 7.28
{s, IH), 8.25 (s, 1H), 8.76 (5, LK), 9.14 (s, YH}; m% 503 (M+H)",



to give ared oil which was chrarnatographed on silica, eluting with a
gradient of 0-100% ethyl acetate in icohexane, to give the desired
compound (1.7 S), "HNWR 8 (CDC13): 1.30 (d, 3H), 1.95 (n4 1H), 3.76 (m
2H), 3.92 (s, 3H), 4.53 (m 1H), 5.11 (s. 2H). 6.78 (t, 1 H, 7.25 (m |
H, 7.32 (r{o ddais?. 45 (tn. SH) . i 317 (h1+1])". 15 phych3mbuetisy

i (1S)-2-hvdnxv-I|-ntthrl cthwxvl bcnzoatc off Trinet hyI silyl iodide (115 m,
0. 79mpl) was added to a solution of nethyl 3-hydroxy-S-

[ (1 S)-2-methoxy-(1-ntthyl ethyi)oxy]benzgatc (38.01 g. 0.158npl) in
aectonitrile (500 20 mL) and sti rred f‘dl2 24 hours. Methanol (300 ni) was
added and the reaction stirred for rains. 10% w v Aqueous sodi um

20 nuns, - THES REHE ?Eﬁ‘fﬁédﬁg‘rﬁémﬁs rtbfesprhellrgagucons

sodi um bi cmwm@mm?lmmd]h@mmgmnﬂ)@@ggmm -Xorbengst defid ivacua, and the
product extra ggcl nto ethyl acetate (4 x 1 rnL). The conbi ned organic
| ayers wer l9w: (MgS™), filtered and the solvents renoved |In vacua,
The crude material was crystallised fromethyl acetate to give the title
conmpound (16, 8 2Ml7 rnt71u1 Pt 1'1G 32+NHrI MYJ 1-122 1HS MR S

(d, - DVBP) : , Hmmrﬂs.icscx | H),
4.80 (t, i I H. mz 304 (MH'
Met hyl 3-1 o‘ ova benzr~ate ru.--ToA,J
5 OR Mthyl 3-((1 S)-2 - methdx y-( | methyl)oxy] 5-{

[ phenyt net hyl ] oxy) beruoau (50f @’\I was dissolved in a mxture
of THF: et hanol (600 nL) and the fl ask ated and purged with nitrogen

evacuated and finally purged w ogen gas. The reaction m xture was 10
stirred at anbi ent tenperature hours until conpletion. The reaction
m xture was evacuated and purged®with nitrogen (3 times). The catal yst wax

filtered O‘:ﬁfmixélﬂdoft:itﬁ{Ifbﬁ-bz[fcﬁlﬁlﬁ:mmﬂhyl)nx}']—1-mhylﬂhyl}ﬂx}'}‘&h}ﬂmx;.'-ﬁ-{1-
methyl- 1#f-pyrazol-3-yl)benzamide (220 mg, 0.64 mmeol), methyl S-chloropyrazine-2-
10 carboxylate {112 mg, 0.64 mmol) and potassium carbonate (178 mg, 1.29 mmol) in

aectonitrile {5 mL) was stirved in & *Biotage initiator Microwave' at 160°C for 4 hours. The

(3 tines). 10% Pal | adi um on carb% ) was added and the flask further
y

solvent was removed in wacwo and water {20 mL) added. The mixture was adjusted o pH3
with 1M citric acid and extracted into ethyl acetate (2 x 50 mL). The combined organics
were washed with water (20 mL), brine (50 mL), dried (MgS0y). filtered and the solvem
15 removed in vrcuo 1o give a yellow oil (0.19 g) which appeared to be a mixure of the acid
and methyl ester. Lithium hydroxide monohydrate (26 mg, 0.60¢ mmeol} in water (3 mL)
was added to the mixwure of acid and ester (.19 g, 0.4 mmol) in THF (6 mL) and the
mixture stirred at BT for 72 hours, The organics were removed im vaewo and the residue
adjusted 1o pH3 with 1M citric acid, twice extracted inte cthyl actetate and the combined
20 arganics, washed with water (30 mL), bnne (30 mL), dried (MgSQy), filiered and the
solveat removed in wicue 10 give the desired compound as a yellow solid (0.17 g).
mft 464 (M+H)*

The preparation of 3-({(15)-2-[(difluoromethyloxy]- 1-methylethyl Joxy)}-5-hydroxy-N-{1 -
25 methyl-1H-pyrozol-3-yl)benzamide was descnibed eariier.



concentrated in wicuo to give the desired conpound (36.7 g). 'li NVR S
(d,-DNISO): 1.2 (d. 3H), 3.25 (s, 3H), 3.44 (m 211), 3.82 (s, 311), 4.55
(m 111), 6.6 (s, 1 H, 6.9 (s, 111), 6.95 (s, 1 H, 9.8 (s. I H. 15 H a
preparation of methyl 3-[(IS)-2-nmethoxy4l-ntthylcthyl)oxy]-5-
{[ phcny[ newinyiowyHibenzoat e was descri bed previ ously. ERGREB&06eMIZITL
17: 3-{16-(Azeridiln-l--lcarbartvllarr-sdin-3-v'lloxv'1-54{[ L% 2 20
J(di fluoranet hyl)oxvl-1-nmethvl ethvl |l oxv' -, Y-(
| -nmeth-1-1ff-pyrazol-3-yl)hevanmide F {N_ O~T NF 11, Q-,r LN-NQA
m xture
oF3- ({(1S)-2- [(d|f|uororrethyl)oxy]-l-rrethyl ethylloxy) 5- hydroxy N-(1-
D H i) . P i

ny, . hizs'h,
0,32 nrnol,.

at 160' C f'O
B Il ' £ : athd Ll ‘
organic Iayer washed with brine 50 m_)
sol vent renoved in vacua to givela Jr
chromat ographed an silica, eluf®n
to give the desired conpound (10
2.28 (quin, 2H), 3.68 (s, 311) :
(sextet, | H), 4.63 (t, 2H), &‘,’hg
7.06 (s, I H, 7.22 (rnult, 2HF 7.30 (mu3t, i H), 8.04 (d, 1H), 8.24 (d,
| H, &34 (s. | H; mz 502 (r, WH)- The preparation of

34{(19) - 2- :iéamddnwmabﬁmhxoﬂca}bdmmm&mbmmﬁm%&gmladrmmyﬂm(1 10 met hyl -

| H- pyr aaol -3-yl )benrarni d i di |-yl carb ronopyri di ne
wer gy des dF“B’é‘dg T 3hydrogy-3- {?{!R ZR)-2- h(}'dmx} I mm}lprzpyl]ux}}-h-{l-m:m lPl.“:"- Py

pyrazol-3-ylbenzamide and 3-hydroxy-5-{[{15,25)-2-hydroxy- 1 -methylpropyljoxy } -A'-{1-
methyl-1H-pymazol-3-yl)benzamide (1:1) (129 mg, 0.42 mmol} and potassium carbonate

10 {148 mg, 1.05 mmol) in aceronitrile (3 mL) was heated in 8 microwave reactor at 160°C

|t|ator M cr onave'

NO-21W190741 PLTI G

. gedtdat er (50 nL), the

drled (MgS™), filtered and the
N-The rebiduc was

Ouldb% et hyl acetate in isohexane,

5 '11 NMR 8 (CDCI3): 1.28 (d, 3H),

mutt, 211), 4.17 (t, 211), 4.54

H, 6.71 (t, 111), 6.73 (s, 1 H,

for 5 hours. The aceionitrile was removed in vacuo and the residue dissolved in ethyl
aceiate (25 mL), The organic soluton was washed with water {25 mL), brine (25 mL),
dried (MgSO,) and evaporated to a residue which was chromaingraphed on alumina,
cluting with a gradient of 0-5% methano! in ethyl acetate, to give the required product (56
15 mg)
TH NMR § (CDCly): 1,18 (mu 6H), 2.32 (m, 3H), 3.66 (s, 3H), 3.79 (quin, 1H), 4.15 {m,
311, 4.28 (t, 2H), 6.¥2 (d, 1H), 6.85 {t. 1H), 7.17 (s, 1H}, 7.19 (s, TH), 7.29 (5, IH), 8.08
{(m, 1H), 8.15 {m, 1H}, 9.10 (s, 11}, m/z 501 (M+HY
This mixture of diasteromers were separated by chirsl preparatory HPL.C on a Chiralpak
20 LA (250mm x 20mm) No. EG014 column, eluting with 4 mixtwe of isohexane { sthyl
acetate / acetic acid / tricthylamine (40760 /0.2 / 0.1} 10 give the first eluted isomer (43
my), Example 192, and the sccond eluted isamer (40 mg), Example 19h,

The preparation of 5-{azetidin- | -ylcarbony!)-2,3-dichloropyridine was described earlier,
25

The preparation of 3-hydroxy-5-{[{1R,2R)-2-hydroxy- I-methylpropyl]oxy } - l-methyl-

1 H-pyrazol-3-yl)benzamide and 3-hydroxy-5-{[(15,25)-2-hydroxy- ! -methylpropyl)oxyi-

N-{|-methyl-1H-pymzol-3-yI)benzamide {1:1} is deseribed below:



Example 18. 3-1 [5-4Axetidin-l-ylcarL nvl)pv'ra-dn-2-ylloni-5-(H 1,5 }2

| (dI fI wuoronethyll oxy[-I-nethylethylloxy)-,

-met hyl -I N-pvnmi -3-vlil benramide F N i5 DIPEA (0.41 niL, 2.33 mol) was
added to a m xture of 5-{(3-({(1S)-2- [(diltuoronethyl)oxy}- I

- et hyl et hylhoxyshman (((I - methyl -1 Hpyrazol - 3- PCT/GBINGHNLT]

yl ) am no] car bonyl } phenyl ) oxy] pyr axi ne- 2-carboxylic acid (0.27 g, 0.58
rnnol ), axetidine hydrochloride (109 ng, 1.17 nmol) and HATU (466 ny, 1.22
mmol) in DM (5 nL) and 20 stirred atdﬁg for 24 hours. Ethyl acetate (40
m.) was added and the organi cs washed h water (2 x 30 nL), brine (30
m), dried (MgSD4), filtered and concentrated in vacua to give a yellow

oil. Ther §l | ; L.,.0Nn _ - 5% net hanol
in ethyl a : ; (2 TNVR S (CDCl 3):
1.28 (d, 3% Anis i ivdrokk TR R hrgov] oAt fae 214),
25 4.53 (s tet 4.6 211), 6, 19 (t, I H, 6.73 (d, 111), 6.84
(t, 1 H, Mﬁl IH), 8.25 (x, 111), 8.76 (s, IH), 9.14
(s, 1H); rrh 503 (M 11)° V\D2IX1(141417 4&9( MR IMGIM:J i | -124 The
preparation of 5-((3-(((1

S)-2-[(dif|uororretby]}oxy] 1- n’é‘%mhe ny) 5-[((1 - nmethyl-

H pyni. . oi - 3-yl ) am no] car bon vyl }pheny oxy] pyrazi nc-2-carboxylic acid is
descrlbed below. 5 5 ff3 ( 1fl

2-1 £ 2§ uarmﬁﬁéﬂyﬁa]mm&&mnﬁérbe}jﬂlzmshtdiw etk mpyxvglmqaw- -
A1} am no] car bong lnhcnvl axvl ovr axi ne- 2- car box % N NOA
m xture  Pyrazol-3-y1)-5-[{phenytmethyljoxy]benzamide and 3-{[(15,28)-2-hydroxy-1-

e

5-chl or opy #lméJEmﬂBﬂ] and 1 B¥dyr vertigit (Jilbﬂlun:gon @rlﬁn('-’hiﬂ Biid cml pdrrakki um
7B ot age 1y elRa o KTHArd BYRGEh Rolobplernt Fy ke KR ohioh ¢ 17
10 filered through Celite® and washed through with methanel {100 mL] Thc solutian was
concentraled ra vecue 10 give the desired compound (1.1]33}. H NMR & {d,-DMS0O): 1.09
(d, 311, 1.17 (d, 3H), 3.76 {m, 111), 3.78 (s, 3F). 4.34 (quin, 111, 6.48 (1. 1K), 6.56 (d.
1H), 6.93 (1, 1H), 7.05 (1, 1H}, 7.60 (d, 1 H), 9.66 (5, tH}, 10.67 (s, 1H); nt/z 306 (M+H)’

15 - - -]- - - -1£1- -3- -
i mi - -hydrgxy-1-methyipro (1~

mkl,uaiﬁ,f,:ﬂ'
S

A solution of a mixture of 3-{[{(] #.2R)-2-hydroxy- | -methylpropyl]oxy} -5-
20 [(phenylmethyljoxy]benzoic pcid and 3-{[(15,25)-2-hydroxy- ! -methylpropylloxy}-5-
[(phenyimethyloxy]benzoic acid (1:1) {(2.50 g, 7.92 mmol), |-methyl-1H-pyrazel-3-aminc
{1.54 g, 15.8 mmel), HATU (3.92 g, 10.3 mmol} and DIPEA (2.76 ml., 15.8 mmol) in
OMF (15 mL) was stirred at RT and under ambieni atmosphere for 16 hours. Water (150
mL) was added and the solution extracted with ethyl acetate (250 mL} The ethyl acetaie
25  layer was washed with brine angd dried (MgS0.}, 2nd evaporated to a residue which was



solvent was renoved in .rrcuo and water (20 nml.) added. The m xture was
adjusted to pH3 wth 1&1 citric acid and extracted into ethyl acetate (2 x
50 nL). The conbi ned organics were washed with water (20 m.). brine (50
rnL), dried (MgSO4). filtered and the solvent 15 renoved in vacuo to give a
yel | ow oi | wGQuiQugy whi ch appeared to be a mixture of tHEggiudetasd net hyl
ester. Lithium hydroxi de nonohydrate (26 ng, 0.60 mmol) in water (3 nl)

was added to the mixture of acid and ester (0.14 g, 0.4 mmol) in THE (6 nl)
and the mxture stirred at RT for 72 haurs. The organics were removed in
vacua and the residue adjusted to pHé‘mﬁth 1 Mcitric acid, twce
extracted into ethyl actetate and the conbi ned 20 organics, washed with

wat er (30 i : - g i b e . .30l vent
renmoved | rﬁm\?)r!l%tggﬁk%ﬁQﬁégwﬂ}%mﬁg&@gg&cwgﬁp%ﬁglgs a y'gf ?{ggvl%rgﬁlﬁa(o. 17 g).
rah 464 ( IptoBudd)].Ttg). Pil &4l A{CDG)DA.17 (s, 3H), 1.18 (5, 3H), 2.44 (d, 1H), 3.70 (s, }1),

et yl -1 ropy ey OOk T TR X bl S R Tr G B9 BOB0 100”
711 - 11 PCTHERRRYa6M)0? .3V (m, SHY2ZE6505 D) M/ BIE (M+H)'
3-115-faretidin-1-ylrarbonyl)-3-chloronvridln-2-YllervE-5 11(1R 2R~2-

hvdroxys-l -nmet hrl propvlloxyl-f1' {1-methyl-1 H pyrazal - 3-yl) henram de and
3-415-  (srieft)giom Y9t Ohe A Aoy Yoy iedaidacid and 3-
| 115.2.5")-2-

P Oy - N .-"k. B ,Ii H on Of

5-(axctidin | -yIcrbnyI}2,3- icl;]I roioyr'i n (9 , 0.4 mmol ), a

i, l

m xture of 3-hydroxy-5-1 [(1 R eh - | -nethyl pnpyl ] axy}
-N-(1-nethyl- I H pyrazol-3-yl)benzhm
3- hydr oxy-5-{[ (1S, 2S) - 2- hydr oxy- | - net hyn propyl ] oxy}-A {I- ntthyl- |

H pyraxol - 3-yl )benzam de (1:1) (129 7 0.42 mmol ) and pot assi um car bonat e
10 (146 nmg, 1.05 mmol) in acetottitr% (3 nil.) was heated in a m crowave
reactor at 160C for 5 hours. The ac niuile was renoved fa vacua and the
resi due dissolved in ethyl acetate (25 nL). The organic sol ution was

washed w tT asatudion o2bmixtyre ofistthel 3¢ 28 R(2R)-2-hydioked -ridviy$Edpyl ) -Hvaporated to
a resi H]ue [ hL:%rli}mV@)ﬁ}()%g %&%B@&% 39“{1%],%$$3me-]»m:thyiprupyl]nxﬂ-i
[(phenybnethyloxylbenzoate (1:1) (2.52 g, 7.63 mmol) in THF (40 mL) was added a
solution of lithium hydroxide monohydrate {0.8C g, 19.07 mmol} in water (10 mL). The
mixture was allowed to stir at RT for 16 hours. The THF was removed in vaccuo and the
resulting solution was partitioned between water (100 ml.) and ethyl acetate (250 mL). The
15 cthyl acetate luyer was washed with brine (50 mL} and dried (MgS04). The agueous layer
wis then adjusted w pH 7 by addition of IM hydrochloric acid and extractred with ethy!
acetate (75 mL}. The ethyl acetate layer was washed with brine and dried (MgSQO4). The
ethyl acetate layers were combined and evaporated to give the requirsd product (2.50 g).
"H NMR & {CDCly): 1.18 (s, 3H), 1.20 (s, 3H), 3.80 (quin, 1H), 4,14 (quin. 1H), 5.0 (s,
20 2H}, 6.724t, 1H), 7.21 (m, 1H), 7.32 (m, 6I).



eluting with a gradient 0o(0-5% nmethanol in ethyl acetate, to give the
required product (56 15 ng). "HNNMR S (CDC13): 1.18 (m 6H), 2.32 (m
310, 3.66 (s, 3H), 3.79 (quip, 1 H, 4.15 (m 311), 4.28 (t, 2H), 6.72 (d,
|l H, 6.85 (t, I H, 7.17 (s, 1 H, 7.19 (s | H. 7.29 (s, I H, 8.08 (m
Il H. 8.15 9.10 (s, 111); m: 501 (M+11)* Thi

di asterorrer\gmvl\g'}ﬁ%‘par ated by chiral preparatory H PLcs%(?}gﬁgﬁ!gi p‘)ak 20
A (25(hntm x 20m) No. EGO 14 columm, eluting with a m xturr of isohexane
1 ethyl acetate 1 acetic acid 1 trict égam nc (4016010.210. 1) to give the
first eluted isomer (43 ng), Exanple™ and the second eluted isoner (40
ng), Exanple 19h. The preparation of 5-(azetidin-I-ylcarbonyl)-2,3-dichlor

zi di ne i er 5 The ation 3 r oXy.- 5-
PUER 2R - o g HBORS o Aiortss S S PRED THebiaelato & LI RREH: 3 1
-yl)bc nzan{m;im-andinaethyldfmy{m-(mm Pajnob); dayl Gomssiunh mbdrhyei(pﬂbnm?]mxy) N- (
| -methyl-1H yI azal : %qbenzam de (1:1).is described 81%' ow, WO
21%7711%171@1’: in F’E‘q"}‘{' Witk beatpq in a figgowave reactor at |5 for 3 hours, The

3. 11ydr oxy némﬁﬂtﬁl’: Rea? Rhioded Mdb0i0Vml m%%ﬁaﬂo]& W ettlyYheadtd (Solmihll- PVr
pl-3- - Ah yl)be za idc and 3-hvdr

2 hvdro§<v wa:«he@ with wmg(ﬁpmaavbnmmm%tdﬁyﬁ LMr;gO‘heml avepocitbitivaartidiab f 1A) A

3- {J (1R 2 %%'rdgien ?W‘%“dﬂ%gg? Fﬂ nyﬁlﬁ[\lﬁ)\? %hlcﬂ%l Pree do give the

pyrazol - 3- str:b)mﬁe@(mhmﬂlim HiI N MR | (CEXEHAn. kfe(d 2611), BRE (s[}H{E4®$Iq,2Hmydr nxy-1 -

ae (1 1) o B s¥sty O g (R @%Mwﬁ O 5a) um on’ carbon (0. 13

g) in ethanol (50 m.) was allowed to stir at RT under a hydrogen

at rnosphe or 16 hours. , The sol ut O filtered thr lite' and
\/\/ashed?&hp]cg{h’g‘l’f"ﬁ“’t“ﬁ" er'?‘ﬁaﬁcﬁ ‘(W‘i?ﬁ?h‘"ﬁ‘&]}?gf’{ﬁ} %é‘“’gﬁg@ﬁﬁterat ed in

+recuv to giN@ the desired conpound (1.03g). '"H NVR S (d6-DMSO): 1.09

15

A solution of N{1-cthyl-1 H-pymzol-3-y1}-3-hydroxy-53-{[(15) |-methyl-2-
{methyloxyiethyl]axy }benzamide (128 mg, 0. 4 mmel) and the 5-(azetidin-1-ylcarbonyl)-
2.3-dichloropyridine (111 mg, 0.48 mmel) in acetonitrile {2 ml.) containing polassium

carbonate (1] | mg, 0.8 mmol) was heated in a microwave reactor at }60°C for 6 hours.

20  The reaction mixture was filtered and the filtrate evapornted to dryncss under reduced
pressure and purified by chromatography on silica, chnting with 50-100% ethyl acetate in
hexane ta give the required preduct as 1 white foam (176 mg).

"M NMR & (COCh): 1.28 (d, 3H), 1.41 (1, 3H), 2,32 (quin, 2H), 3.35 (s, 3H), 3.49 (m, 2H),
4.02 (q, 2H), 4.17 (1, 2H), 4.30 (t, 2H), 4.56 {q, IH), 6.76 (d, 1H), 6.88 (1, 1H), 7.18 (s,
25 1H), 7.28 (d, 1H), 7.32 (1, 1H), 8.09 (d, 1H), 8.18 (d, LH), 8.65 (s, 1H); m/ 514 (M+H)'

The preparation of N-{1-ethyl-1 H-pyrazol-3-yl}-3-hydroxy-5-{{(15)-1-methyl-2-
{methyloxy)thylloxy}benzamide is described betow:



(d, 311), 1.17 (d, 311), 3.76 (m 111), 3.78 (s. 311). 4.34 (quip, II1).
6.48 (t. Ili), 6.56 (d. 1 H, 6.93 (t, I H, 7.05 (t, 111), 7.60 (d, 1 If),
9.66 (s, 1 H, 10.67 (s, 1 H; nth 306 (Mt H* 15 3-(I (1R 2Ra

2- hvdr oxy-1 - nct hyl propyj ] xy) F4 -nt hyl 1/1-pyrazol-3-y11-5 [(phenv nme h |
X ] ben m degpaphiillS. 25) - 2- hydr oxy- | - met hyl pnpyl ] Qxy ke Nepimemneu?i

vl -11-pynzol 3-v1):5-1(nhenyl nNt hy[ kCvlbenzam de (1;11 Roil 6 A solution
ofa m xture of 3-{[(] R 2R)-2-hydroxy-I|-nmnethyl propyl]oxy}-5 20

[ (phenyl met hyl ) oxy] benzoi c acid and 3-[[ (1S, 2S)-2-hydr oxy-1I-net hyl
propyl | oxy}-5- [(phenyl ntthyl) oxy] ber?$?¢ aci d (1:1) (2.50 g, 7.92 mmol),

| - met hyl - | H pyrazol - 3am nc (1 54 g, 15 8 rnnol ), HATU (3.92 g. 10.3 mmol)

and DI P s 8 .) was stirred at RT and
under anb o — (150 rnL) was added and the
sol ution &g [Lixi } behdortjce cet ate (250 m,). The ethyl acetate 25 | ayer

was washed vmth brine and dried (htgSQ),
was WO 11ML71I NI 71Frl rCr1 C s2W19U1-1
eluting with 50% ethyl acetat & o give the desired product

(1.26S). '"If NMR b (CDCl3): 1.17 (s H), 118(5, 3H), 2.44 (d, 1H), 3.70
(s, 311), 3.77 (rn, 111), 4. ] 0 (qosn, , 4.99 (s, 2H), 6.64 (t, | H,

Sy 6. o3 (LRPniagian oh i U 2, 30 %‘?’]ﬁ%‘i“]ﬂﬁ“"““’zﬂ%" el 5 LT

2. R) - 2lgv dipgravoll A58 Jh 8C PRI OX thethyibdyidiRalk 61V 1 ) oxvl benroi ¢ and and 3-
{[([, .2S1-2- hvdjr:(ng\y d kvl orgPYlI oxy g]:ehcnv4m:t th ) oxvl benwi ¢ aci d

(1:1)  Hollhepyjmeth Fmrlé‘emmﬁké‘%bsdtﬁr R =%‘W’dﬂ@ BE) apetcHhppo!

3-{[(1R 2 | . b t
(L1 gy e ol o sonces

|g ghgnyl méemhpIogssy Theamxurayes flered phrogghghatgmaczog the fAlumeas 40 rrL)lwas
07
nater (10 ipepetipGive bbbl TUEK R Cos ARRY Y S pd chpbifulorphFoll | IO 1

THE wald r eilisyathting with@dHdYenth)! sdetaie in hexanes, 1w give the desired product as a clear
oil which crystallised on standing (11.35 g).

"[[ NMR 5 (CDCl): 1.21 (d, SH), 1.38 (1, 3H), 3.32 (s, 3H), 3.39 - 3.51 (m, 3H), 3.98 (q,
2H), 4.4 - 4.51 {m, 1H), 6.54 (s, 1H), 6.72 (d, I H), 6.92 (s, 2H), 7.26 {d, 1H}, 8.18 (s,
LK), 8.85 (s, 1H); mz 320 (M+H)' 318 {M-HY’

ﬁ.o,\rnQin,E}l*”
4

HATU {23.5 g, 61.83 mmol) was added to 3-[(15)-2-methoxy~( i -methylethyoxyi-5-

2n  {[phenylmethyl)oxy}benzoic acid {16.28 g, 51.53 mmol) followed by addition of DMF
(140 ml.) and cooled to 0°C. |-Ethyl-1 H-pyrazol-3-amine (6.86 g, 61.8 mmol) was added
followed by DIPEA {21.3 mL}) and the reaction stirred under argon, at 0°C, for J hours.
The solvent volume was reduced and the residue was dissolved in ethy| scetats {500 mL),
washed with citric acid (200 L), sodium hydrogen carbonare solution (150 mL) and

25  sawrated brinc solution (2 x 150 mL}. The erganic layer was separated and dried (MgS0.),

and evaporated to a residue which
- ] chr omat ogr aphed on silica,

15




resuhi ng solution was partitioned between water (100 nL) and ethyl acetate
(250 m.). The 15 ethyl acetate luyer was washed with brine (50 nL) and
dried (MgS™). The aqueous | ayer was then adjusted to pH 7 by addition of
| M hydrochloric acid and extracted with ethyl acetate (75 nL). The et hyl
acetate | augh BmaWgshed with brine and dried (MySO4). Theyciliiaaget ate
Iayers wer e conbl ned and evaporated to give the required product (2.50 g).
"H Nb1IR S (CDC])): 1.18 (s, 3H), 1.20 (s, 311), 3.80 (quin. 111), 4.14
(quin. 1 H, 5.01 (s, 20 2H), 6.72 (t,”h/p, 7-21 (m 1 H), 7.32 (m 611).
al ethvl 3-{I(11L. 2R) - 2- hv ) )

d_roxv-I|-ntthvl-roovl | oxvl-5-1(Dhenvl net _hvi)oxvl beri zgat e and ne |yl

(a1 o 6 iR AN TR Bt rimadre s B SBE iy i afl o7 o' ©
net hyl 3- hyts ooyl dsehierin bemahespafordddobefjilzeompatne a6 3 phlO vellowldil @%.1rg)nol ) ,
(402 b, 2 BMIERHERH 12800 atp 1 380G B 1 BB H 38R Bovave ¢
react or ata@ﬁ&paﬁpm éb@:\m,smﬂm; (208! 056 g,rnneﬁm@ﬁs m}m% s, yanpua and the
residual oil dis washe wi th water (50

cetate
nL), brPnels Bd: F‘rﬂf ':d dl'ﬁ)-e“’dzs('l\b:éd!!} SHK G- %&aﬂ@ﬂﬂ’édiqwﬂ"} esidual oil. The

resi due was chmrat ogr aphed on Si I ica, eluting vvlth et hyI acet ate, to give
the desired conpound 52 52 .. "HNMR 5 (CDC13): 1.17 (d, 611), 3.82 (s,
3H), 4.04 {hepremmtion of 3¢05)2- mcmq;cr-(lememﬂ(- yl)gxyﬂ+)5 {[mrmn\eﬁwl]qx nZAC30 (m

611); . %F.n_{] rFQc t%ﬁ)l The preparation of nethyl

3- hydr oxy- % pheny| met F oxyI bcnmat c was described earlier, Exanple 20.
3- 1154Az eddlhnprbpm:ewardf \l\mhy)-l 8-pytazoll Joamipy is|ddsoniBedsinltundittratted [Cheth hl -

pv'rar 35 5 ( y. viethrilon | bensttntide 0 15 A
sol uti gé o#ﬁ” Tﬂlc]} "’Tpd @%@%ﬂ Ir2‘}3”5/ 7%#11ajiroxy 5-([(1S)- 1-nxthyl-2-

(nct hyl oxy) et hyl ] oxy) benzam de (128 ng, 0.4 nmol) and t he
5-(azetidigl -yl I 3 ‘
acetoni tri F&2

3_[}-_5—”[1.5‘]—1 mﬂlnl-l l,’rnethgInn]tthylloﬂll}vnumide

?W“Q’En’:‘\“
I

i}

15 A mixture of N-{1-ethyl- | /-pyrazol-3-y1}-3-hydroxy-5-{[{ 15)-1-mzthyl-2-
{methyloxy)ethyiloxy}benzamide (0.128g, 0.4 mmol), 24{azetidin- | -ylcarbonyl}-5-
bromopyridine (116 mg, 0..48 mmol), cesium carbonate (392 mg, 1.2 mmol) and
bromotnis(riphenylphosphine)coppen(l) (38 mg, 0.04 mmol} in DMA (5 mL) was stirred in

a microwave reactor al 160°C for 4 hours. The product was disselved in cthyl acciaie (20

20 ml)and water {15 mL) and the layers separated. The organic layer washed with brine (50
mL), dried (Mg50,), filtered and the solvent removed in vacuo to give a brown oil which
was chromatographed on silica, eluting with 2 gradient of 70-100% cthyl acetate in hexane
1o give the desired material as a clear foam (76 mg). 'H NMR & {CDCly): 1.26 (d, 3H),
1.40 (1, 3H), 2.29 (quin, 2H), 3.34 (s, 3H), 3,42 - 3.53 (m, 2H), 4.01 (q, 2H), 4.18 (x, 2H),

25 4.54 (g, 1H), 4.64 {t, 2H), 6.74 (1, 2H), 7.04 (5, 1H), 7.22 (s, 1H), 7.27 (d, 1H), 7.30 (d,
1H), 8.04 (d, 1H), 8.25 (d, 1H), 8.47 (s, 1H); m& 480 (M~H)"



carbonate (1 I | ng, 0.8 nmmol) was heated in a mcrowave reactor at 160C
for 6 hours. 20 The reaction mxture was filtered and the filtrate
evaporated to dryness under reduced pressure and purified by
chr omat ography on silica, ehtting with 50-100% et hyl acetate in hexane to
gi ve t he raguimaeigioduct as a white foam (176 ny). 'H KRVIERBAWBOTII3): 1. 28
(d, 3H, 1.41 (t, 311), 2,32 (quip, 2H), 3.35 (s, 311), 3.49 (m 2H), 4.02
(g, 2H), 4.17 (t, 2H, 4.30(t 2H) , 456(q, i), 6.76 (d, I Fl), 6.88
(t, 1 H, 7.18 (s, 25 111), 7.28 (d, B, 7.32 (t, 1 H, 8.09 (d, 111),
8.18 (d, | H, 8.65 (s, 1 H; nth 514 NH—i) The preparatlon of
-(1-ethyl-i H pyraxol-3-yl)-3-hydroxy-5- (((15)-I-rrethy|

A

(et hyl ox de rlﬂ}g,q, 71u07141

PCr 1GB2| &EPE&MW&&PQ@&( ’E’?ﬂpﬁﬁ' H-a\’/ig Ivhi:l -“thdtoxv 5-{ ((1

S1- | -net mwmzmmrlmmmmmwa vmdnzmﬁmbony&i-hmmrﬁ was0% Pal | adi um

on car bon % wet) was added under argon to N-(l -ethyl-IH 5

pyrazol - %% 5} 1 - met hyl - 2- (rret hyl oxy) et hyl ] oxy) -5

[ (phenyl m:t hyl ) oxy] benxam dc (19.1 g, 46.7 nmml) in dry THE (100 ni) and

et hanol 100 ). dega: _bl.aced

hydrogén l-immejo

t hr ough dlﬁaﬂﬂ‘ﬁ-ﬂ&ﬁm&mrﬁhhﬂﬂﬂmhﬂ] gtmhﬁrﬂdwas evaporat ed to give a

brown oil. The residue was purified by colum chromatography on 10 sili ca,

eluting with 40-65% et hyl acetate |n hejyanESw-{ 0 gi ve the desired product

as a clear oil which crystalll?s'ég -\(11 35S). I 1 NMR S

(CbCI3): 1.21 (d, 6H), 1.38 (t 1% (s 311), 3.39 - 3.51 (m 311),

3.98 (q, 2R), 4.44 - 4.51 (m 1 ®. 54 (s. 1 H, 6.72 (d, (H, 6.92 (s,

2H), 7.26 (d, 1 H, 5.18 (s, {}H 85 (s, 111); rah 320 (Mm+11)' 318

(MH)- t5 N-(1-Ethyl- |ff-avr, ar"s' )-3-1( (19)- |

-met hyl - 2- (et hvl oxv) et hvl | oxv 12 5- 1(1Chenvl nact hvl ) oxvl benrsmide ' Q
HATU {304 mg, 0.80 mmel) was added 1o 5-[(3-{[{i-cthyl-14-pyrazol-3-

yljamino |carbonyl}-5-{ [{15} I -methyl-2{methyloxy)ethy! Joxy} phenylloxy pyrazine-2-

10 carboxylic acid (0.4 mmel) and azetidme hydrochloride (75 mg, 0.39 mumnol) in DMF (5
ml.) followed by addition of DIPEA (0.278 mL., 1.6 mmol) and the reaction was stirred for
16 hours. The reaction mixture was added 10 ethyl acetate (20 mL), the organic solution

washed with water (10 mL}, 2N citrie acid (10 ml), saturated squeous sodium
hydrogencarbonate (10 mL) and brine (10 mL), then dried (MgSO.), filicred and

15  evaporated under reduced pressure to a gum. The residue was purified by chromatography
on silica, eluting with 70-100% cthy! scetate in hexane, 1o give the desired compound as a
white foam (98 mg). "H NMR 5 (CDCy): 1.27 (d, 3H), 1.40 (¢, 3H), 2.31 (quin, 2H), 3.34
(5, 3H), 3.43 - 3.54 (m, 2H), 4.01 (g, 2H), 4.19 (1, 2H), 4.54 (q, 111, 4.62 (1, 20, 6.73 (d,
LH), 6.87 (¢, 1H), 7.18 {1, TH}, 7.27 (d, IH), 7.30 {t, LH), 8.26 (d, 1H), 8.49 (s, LH), 8.78

20 (d, 1H); mk 481 (M+H)"

‘The preparation of 5-[(3-{[(1-cthyl-14-pyrazol-3-yl)amino]carbony| }-5- {[(1.5)- } -methyl-
2-{methyloxylethylloxy}phenyl}oxyJpyrszine-2—carboxylie acid is described below:



pH Nj 60 HATU (23.5 g, 61.83 mml) was added to 3-[(IS

- 2- et hoxy- (1 -net hyl et hyl ) oxy] -5- 20 ([ phenyhnet hyl ] oxy) benzoic acid (16.28
g, 51.53 mmol ) followed by addition of DM (140 m) and cooled to 0'C

1- EthyI-iH-pyraI zol-3-amne (6.86 g, 61.8 mvl) was added followed by

Dl PE. A (21. ?h '?w and the reaction stirred under argon, at OC, for 3 hours.
The sol vent VOPHHRWES reduced and the residue was di ssolacaek; kg,
acetate (500 nmL), washed with citric acid (200 L), sodi um hydrogen
carbonate solution (150 nL) and 25 saturated brine solution (2 x 150 nil.).
The organic | ayer was separated and drdgd (MySfir), WO 1 21M 1 711)117114 1
PCi'ICt3:1 Ooll Mi2J 71 -130 filtered and evaporated. Purification by

col um chrorrat ography on silica, cI uting with 10- 50% et hyl acetate in
hcxanes, adf2eaif pEod-dexbiammo ivalrboryi &5 plal 1 8- -aietiow (19.1 g). "HNMR
5 (G DCL ). hié ' e . 3H) 3 .,311) 3.42 (dd, 1 H)

350(ddz“ﬁ#”&?’%‘-'g‘gbggﬁ%’1¥: : ). 4.99 (s, 2M). 6.66 (t.

(
111), 6.75 (d, 1 Ei), 698(5 111), 7g02 (s 1H, 7.26 (d, 111), 7.28
- 7.37 (m 5E1), 8.58 (s, W r{é The preparation of 3-[( | S)-
2-ntt hoxy- ( 1- et hyl et hyl ) oxy]!-5 | met hyl ] axy} benzoic acid was
described earlier. The preparation of 1-ethyl-111-pyrazo |-3-amne is
described in the literature [CheWi™ 10 Hererocyc). Conpd. (Engi ..
Transl), 11, 1975, 212]. 1xa 3L {16
fAcrtidln-1|--' karbonyllnrridi n3r'llosc]- Y(I cth-1-1.11-11114x01- 3-

1)-5-{1(151- 1 10~~ N | 0 15
A 3nxt Brg '“Nr(”f “@?%L‘F&'Y b‘é?’gz"dﬂ }%QXF{ 35S @Eﬁg rrlsﬂez [(19)- I- rrg\tNhyI _2-
th i 4ndhia l-5-c ne-2-
(2m(Eaz)é??gﬂ@fﬁﬁ;g&gﬁ&bﬁﬂﬁ?&qﬁgﬁéﬁmﬁﬁe (11?&]‘}. 5Ohmflﬂ mrrr?ol )2 cesium
car bonat e ¥buY {83 Mgy ﬂ#ﬂ?‘)"”dﬁdm%“ﬁ%? mlé(ﬁaﬂiam%ww’émfcopper (1)

(38 ny, OmmwalrambwMthl.mamm,a&m%ﬂmmtr@ﬁ%&gom\facﬁ&actor at
160C for4 hours. The product was di ssol in eth acetate

nxmre was dzs&uh ed in water {10 mL), 2cidified with 2N cimic acul and extracted with
cthy! acetate (5 x 20 mL). The organic phase was washed with brine, dried (MgS0;) and

10 cvaporated to dryness under reduced pressure 1o give the desired material 2 yellow solid

(164 mg), which was used withowt purification in the next step. sz 442 {M+HY

The preparation of N=(1-cthyl- | H-pyrazol-3-v1}-3-hydroxy-5- {[(15)-1-methyl-2-
(methyloxyicthylloxy | bencamide was described earbier.
15

ample 23: Azetldin-1-y]carbonylp3—chloro J}yridln-l—: loxy}-S-{f{1.5)2-

3-{[5-(Azetidin-1-ylcarbonyi)- 3chkoropyridin-2-y1Jexy }-5-{{{ 15)}-2-{[( L.1-

20  dimethylethyl}{dimethylsityljoxy}-1-methylethyDoxy]-¥-{ 1-{1-methylethyl)}- | H-pyrazol-
3-yllbenzamide (142 mg, .23 mmol} in methano! (2 mL) was stirred with 3.5M
hydrochloric acid (0.2 mL, 0.68 mmol) for | hour. The salution was neutralised with
saturated sodium bicarbonate solution and the organic selvent was removed under reduced

preasurs, The residus was extracled with ethyl acetnwe (3 x 10 mL), dried (MgS0,), filiered



20 M.) and water (15 nL) and the | ayers separated. The organic |ayer
washed with brine (50 nL). dried (MSO.), filtered and the solvent renoved
in ncuo to give a brown oil which was chromatographed on silica, eluting
with a gradient 0170-100% et hyl acetate in hexane to give the desired

mat eri al asvaaziotieamif oam (76 ng). 'H NVR S (CDCLls): 1. 2@chd;sridkdzsril. 40 (t,
3H), 2.29 (quin, 2H), 3.34 (s, 3H), 3.42 - 3.53 (m 2H), 4.01 (g, 2H), 4.19
(t, 2H), 25 4.54 (q, 1 H), 4.64 (t 2H), 6.74 (t, 2H), 7.04 (s, 111), 7.22

(s, I H, 7.27 (d, 1li), 7.30(d, I I'i, 8.04 (d, 1 H, 8.25 (d, 1 H,
8.47 (s, 1 H; mz 480 (MEL)’ V\D 2u6'}? 007041 PL; 17C B24H WN12471 131
The preparatlon of N-(1-ethyl- H pyraw - 3-yl ) - 3-hydraxy-5-{ ((1

?(é?rerﬂ 3¥¢t -y‘l ca %%%Wm%%ﬁﬁpne vvaidug&g"g %ec]’y arlier. 5 Ex a

mpl e 22: &r@mﬁoﬁrﬂp&'eftdndllmIchumgmuhﬁéﬂﬂq%):dwimamhemyt ltoRiE ik (|

-v(hvi-lR.Q zoI I < 1-met hyl - 2- (nrt hyl oxy) et hvl | ozvl bermni .de
i oH ﬁqé{"% u?@’}é it ﬁf—uvggl'djg 4 ng. 0.80 nmol) was added to

I

5- [gﬁ I([(ﬂlz Ebﬁﬁfdﬂﬁlwzﬁzﬂ 38, lydr:)(a,rﬂmpﬁ.mqunm}aﬁgﬂl?glﬁ)ﬂgld1? »
-me It e 0X enyl ) ox razinc carboxylic aci
(0 41 Bunbi Dahdd o 68 (i - RYHC LRk b o765 16030 ST D. T30 e (5 )
fol I owed Iy, a(jdl,:,t h AR quo{hhﬂ‘;b"s (,p(szlm gjg[[.; )LmB SWSILI)PH d the reaction was

stirred for hour's e feactlon m xture was ed to ethyl acetate (20
m_) t he organlc solution washed with water (10 nlL), 2N citric acid (10

sat y @fﬂdﬁ rine (10

then Bri e‘g 2 gf’ﬁ[ss-@%ti[deﬁﬂrg féan%i:! eva rat éﬁﬂ fpél)i ﬁggjﬁged pr(essure
to a gum [Kh@mmlmmtklf}ﬂ]@w}bkmslﬂlrbmﬂwgﬁ-dbhy(1 -togthyethyle B~ el uting
ith -1009 t ey n. , to give the desired conmpound as a
whi te Poatipig iRl AuFasliadlBRE 1 3V, "G TS %0, 2. 31
(quin, 211). 3.34 (s, 3H), 3.43 - 3.54 (m 211), 4.01 (g, 2H), 4,19 (t,
211), 4.5 . 62 6,

dimgthylet imet i -1-methylethyl - Y- - . -

3-vllbenzamide
%’f u'\r"rl:]iﬂ'[::"'(

m‘ﬁ: ’

L5 @
A solaion of 3-[({15)-2-{[(), ] dimethylethyl Xdimethylysilyl]oxy } - 1-methylethyDoxy)-5-
hydroxy-¥-[{(1-methylethyl}-1 H-pyrazol-3-yi]benzamide (103 mg, 0.24 mmol) and 5-
(azetidin- 1 -ylcarbonyl)-2,3-dichlorapyridine (66 mg, 0.29 mmol) in acctonitrile (2 mL},
containing potassium carbonate {66 mg, 0.48 mmel), was healed in a microwave reactor at
20 160°C for 6 hours. The reaction mixmure was filtered and the filtrate cvaporated o dryness
under reduced pressure and purified by chramatography on silica, cluting with 50-100%
ethyl acetate in hexane, 10 give the required product as a white foam (142 mg).
m/z 628 (M+H)®

25



| H, 6.87 (t, 111), 7.18 (t. 1 H, 7.27 (d, I H, 7.30 (t, I H, 8.26 (d,
1 H, 8.49 (s, 111), S.78 20 (d, I H; ink 481 (MtH) The preparation of
5-1(3-{ [(1-ethyl.1 H pyraw - 3-yl)am no] carbanyl }-5-{[(13)-1-nethyl -

2- (et hyl nxy) et hyl j oxy) phenyl ) oxyl pyrazi ne-2-carboxylic acid is described
bel ow. 25 EI(LZ"F,@A_}‘JMIOMMI Pt.f1t; B2i w6nN12J71 -132

5-113-i f(1- PRy mexnl - 3-vI ) Lu i nokar bapyj | - 5{ [ { 157 FFEGEReeM0STI §

thylo |1 o, 3y} n_vIIaxvlvysarSne 2-carboxylic acid Y~y !'}O- N 0O A solution
of N-(l-ethyl-ill-pyrazol-3-yl)-3-hydroxy-5-([(!S)-1-nethyl-

(nt et hyl oxy) ct hyl } oxy} benxam de (128 mg34-0.4 mmol ) and the

met hyl - 5- chl oropyrazirte-2- carboxylate (83 ng, 0.4% nrnol) in acetanitrile
(2 nmL), containing pota55|un1carbonate (I Il i ng, US nnD|) was heated in
a m cr owa\eiffiéa ] , dlilgilsl]ox 311 i

di ssol ved 5 va |f|§d mnth 2N C|tr|c acid and extracted
with eth 5 rgani ¢ phase was washed with brine,
dried (MgS™) and 10 evapor d to dryne der, reduced pressure to give
the desired material a yello s%hgﬂ ér;a ich was used w t hout
purification in the next step. 4 Y The preparatlon of

N41l-et hyl -1 H pvnxnl - 3-yl ) - 3hydrvxy-5-{1 (I5) - 1- net hyl -
(ntrhyloxy)cthyljoxy}benanide was desctli bed earlier. 15 Exanpl e 22: 3-115
f.'~etldl mkomhﬁladrhquﬁz. ﬁhiJdrmya@&m&m}m@ﬁy(&xy}h\zﬂlsmymlyr}@gqhyI

et hvl | oxvl -eV-11-4 f N-o-caro amde” rro'Y-~-"NH- 0
411 N @ dlﬂwho(kéh}'!}dlfﬁwwﬁ y1}-5-[(phenyimethyDoxylbenzamide (1.97 g, 3.77

- yi car bonygiaakdreF ?fhyrﬁﬂ.)d.bﬁ “eoacihte @ ¥ puﬁgc{‘l - Qor?(x{li Pdtlzium on carben

{ 10% wfw, 300 mg) was added and reaction mixture was evacuaied and finally purged

with hydrogen gas. Reaction mixture was left to stir at ambient temperature under

hydregen for 16 hours. The palladium an carbon was filtered off and concentrated in vacue
10 to give the product as a colourless oil (1.58 g. 97%).

"H NAR 8 (CDCl3): 0.02 (5, 3H), 0.04 (s. 3H), 0.85 (s, 911}, 1.27 (d, 3H), 1.53 (5, 3H),

1.55 (s, 3H), 3.63 (dd, L H), 3.77 (dd. TH}, 4.41 (m, TH), 6.60 (s, 1H), 6.81 (s, 1H), 7.00 (s,

1H), 7.07 (s, 1H), 7.38 (s, TH), 8.78 (br. 5, 1H); mvz 434 (M+H)", 432 (M-HJ".

15 -[{{]15}-2- -Dime 1K di 5 -]- : oN-11-(]-
ethyi}-1 H- 1-3-v]]-5- Noxylbenzamide

%io’\r“?}ﬂu’qﬂ{
&

DIPEA (3.1} mL, 18.03 mmol) was added to a solution of 3-[{(18)-2-{[(1,!-
dimethylethyl}{dimethyl)silylJoxy}- 1-methylethyDoxy]-5-[(phenylmethyljoxy Jbenzoic

20 acid {3.00 g, 7.21 mmol), HATU (3.12 g, 8.21 mmel) and 1-(!-methylethyl}-1H-pyrazol-3-
amine (1.13 g, 9.01 mmol} in DMF {10 mL}. The resulting mixwre was stirred at ambiem
temperature for 16 hours. The DMF was removed Ir vacuo. The solvent was cvapamated
and the residoc was dissalved in 5%w/v citric acid (50 mL) and cthy) acctate (30 mL) and
disthy! ether {30 mL) and the organic layer was fusther washed with saturated aquecus

25  sodium bicarbonate selution (30 mL) and brine (30 mL). The orgunic layer was scparated,



20

di met hyl et hyl ) (di net hyl )silyl }oxy'}-i-nmethyl ethyl)oxyl-NV-{I-(1-nethylcthyl
)- IN-pyrazol - 3-yl]benzam de (142 ng, 0.23 mml) in nmethanol (2 nL) was
stirred with 3.5M hydrochloric acid (0.2 nl, 0.68 tnnol) for 1 hour. The
sol ution wa metrutadili sed with saturated sodi um bi car bopatrg; Belwhizen and
the organic sol vent was renpved under reduced pressure. The residue was
extracted with ethyl acetate (3 x 10 nil.), dried (MgSO4), filtered
SvO21IML7(1ML7141 P(; 7CB2I No/IML2471 -133 and the sol vent renoved under
reduced pressure. The residue was pufﬂﬁ ed by chromatography an silica,
eluting with 75-100% et hyl acetate in hexane, to give the required pr oduct

> 35 (qui 1o SR OSGR hed p¥iordle, Preption & Sppaibogrln’ (55 0

311), 4. Selufueg with H} ro 63 Zﬂl}'(ﬁ#mtﬁ:ﬂ'&mn& Bifor(sd thd tiflg cn?n;ﬂ:-ﬁn(ﬂach[b@lm? 30 (s,

(1%41&-') K W&)g%g 6181”%5’?‘%'1@({3'1@ 0'(&2%’1[8) bPa s 30 088 (S SHf. 320 M2 2 14

-yl car bonm 1349$¢1|m QIOW[L- C!r't{j 3264)/(% qm}:rf&ﬁhﬂ(llﬁ?-t?tr{m[lmi-# A6 (m, 11

- di met hyl et -1 et -(1-rnet hyl et hyl
" 1osﬁym zmynptraahrﬁ S e 13 PRl %ﬁte@é%%@@rﬁ.y- -

ar bonvl ) - 33???5:0-9‘ f\ﬁtlﬁr@zggﬁ]}ﬁoxy} 5-1(( S1- - I [.1 di

nmst hyl et hy I rnc 'siTolloxvl-1 -nmethylcthrl)oxvl-Nf 1
dl-ncthvlethvl |- |1t-pyr=1- 3 vl henramide 0 CH N 15 0 A solution of
3-1((1S)-2+1. q 1 taF di nmet hyl ) sil ygoxy}- |

-me( hyl et =5- 1- net hyl et hyl ) - 1H pyrazol - 3-yl ] benzam de
(103 ny, 0.24 noral) and 5- (azetid¥‘-I-yIcarboayl)-2,3-dich|oropyridine
(66 tog, 0.29 mmol) in acetonitri Ic tnL), containing potassium
carbonate (66 ng, 0.48 mmol ), was heat’td in a m crowave reactor at 20 160'C
for 6 hours. The reaction m xture was 'Itered and the filtrate evaporated

to d d dyc by ch
71§ oD Py TG Aol 38R el et KT a SRR B R0 B he " equi r edl
product a%uﬁmﬂﬂhi&aﬁéﬂ?dﬂﬂgndﬂh 71 gM2.6 ﬁ&ﬁl](M&bﬁ)ﬁn carbonate (11.8 g, §5.2

mmol) in water {50 mL). The reaction was warmed to 45°C for 4 hours before cooling back

to RT. The agueous layer was then extracted with ethyl acetate (5 x 30 mL) and the

combined organic layers were dried (MgS04), treated with activated charcoal, filtered and
15 cvaporaied. The residue was purified by chromawgraphy, cluting with 67%-100% cthyl

acetate in hexanes, 1o afford the title compound (3.08 g, 58%) as a &:1 mixture of authentic
product to regicisomeric product a& an oil. The material was used without further
purification. 'H NMR & (CDClL): 1.42 {m, 6H), 3.58 (br. 5, 2H), 4.25 (sept, 1H), 5.58 (d,
1H), 7.15 (d, 1H).

The preparation of 3-{{{15)-2-{{(1,}-dimethylethy |} dimethyDsilylloxv}-1-
methylethyDoxy]-5-((phenyimethyl)oxyjbenzeic ncid was described carlier.

25 {methylpxylethyl|ory}-N-1H-pyrazel-3-yIbenzamide

mn,\roig;riﬁjzﬁm
= !




25 1'"t1 210070ML71141 NCFTCB21ftfl M 471 -134 3-fUS)-2-1 r(1
1-Dincthvle v )(dinethvila vl )-1-mthvl vhoxyl-5-hydr~ sxx N FI-
(1-nmethvicthvla-lHrvrarol-3 -vil mdi 4 G+ A solution of

3-E((1S)-2-([(1, 1-dimethylethyl)(di methyl)sily]]oxy)-t-ncthylethyl)oxy] .N
5 [1-(1-netf Wk, | H pytazul -3-yl]-5-[(pheny3net hyl)o nxa de(l 97
g, 3.77 mm%éd)ﬁgﬂyf”)ﬂw (70 nm.) was evacuated and purged%S‘\L]-l?(I:ﬁlzl 'Fn}fﬁ (x3).
Pal | adi um on carbon (10% w w, 400 ng) was added and reaction m xture was
evacuated and finally purged w th hydrogen gas. Reaction m xture was |eft
to stir at anbient tenperature under -h¥ch ogen for 16 hours. The pall adi um
on carbon was filtered off and concentrated in vacua 10 to give the product
as a colourless oil (1,58 S. 97%. 11 NnfR 8 (CDCI3): 0.02 (s, 3H), 0.04
(s. 31- |) A@nlslsm(us'! tedimithy etV 3-(H3-hpispxy-5 (6B HIsmetR¥h2- 1. 55 (s, 311) 3.63

L% I( s, l‘—'F;q“" ”‘%"l’{ﬂ"ﬂ'??‘%g?é‘"?mw YF'EF{‘QP%‘L%“%BQ'““ 915? hé ﬁﬂlnh 434

(MtH) ", 43aAmElYRdd 5-{a.zuli:ﬁn-iB-yﬂc[a(bonyl}-l—chlump}ndlnc {95 mg, 0.48 mmol} in ncemmm]c
-2-j1(1. 1-Di et hyl et hvll | di ntt hv 1 .nct vlcthvlloxy' hN-11-0 -
m:tJt[Eyl etﬁlﬁqﬁ‘ #1"‘"’:’1’\‘# W‘H“f"g’“[‘%‘i)a y@eﬁ%"}"&x“‘%‘&‘ﬁ?&ﬁ? §TIBMEYE DI PEA
((j 3. 11hni| Ltmﬂc&:h | rgﬁlﬁﬂfmﬁr)ﬁhﬂaﬁ PigkCtest 1ibOmik i ik filgtedddnd 3hd Ki(rhtDkvapofaled! , | -
i nct hyl et hyl xdi ne

h

- 1-net hyl ef lﬂmwéﬂﬁéﬁ%ﬁ%\lfﬁeﬁwﬁs&% HErPPHPERly weftifachiies Wi 7. 21

mol ), HATiﬂ-(U%'fQ&h\ﬂﬂﬂ@ﬂt@ﬁllﬁHMlc)t@ eﬂ-[]:_h fododiBhity Wt RHher idfie@Yy azoi - 3- am ne
e

(1.13 g, 9.01 nmol) f 2' resultlngmxture was stirred at
anbi ent @mwbﬂwﬂw% uag wih Offemesimoligerthvd pestast 19 give/die frquirsdne

sol vent %pigqr GoarPd 4die residnc was dissolved in 5% v citric acid
(50 ) an et hyl @%@t%ﬁem OijL and di ethyl ether (30 nL) and the
or gani &0 | a\HeNMReE(QREHNERS (msl'lhd iﬂniqdm gHb. 3 Bt(ed HAquEbUS 5PGn, LUl -

cepar at od, LA ARG TRRSIRBRT o P Kb 1t 115 ALEENE Y e s )

filtered ardi, R¥R@OLH]), M1 (@210} $. 250 Y, by27006) IHMmeso (et-piyT aphy,

The preparation of 1,1-dimethylethyl 3-{[(3-hydroxy-5-{[{1.5}-1-methyl-2-
15 {methyloxy)ethyl]oxy }phenylcarbonyllamino }- 1 H-pyrazole-1-carboxylate is described

betow!
1. 1-Dimethylethy] 3-{1(3- 5= {1{15}-]-methy]-2-

{methyloxyjethylJoxy }phenvlicarbonyllamino } - | H-pyrazole- 1 -eutbaxylais

o 0
MafTﬂ‘QAgf‘:{\Nﬁg_/(
OH

A solution af 1,1-dimethylethyl 3-[{{3-{[(!5)- | -methyl-2{methyloxy)ethyl]oxy}-5-
{(phenylmethyl}oxy]phenyl }earbonyllamino)- L H-pyrazole- | carboxylate (23 g, 47.8
mmol) in THF {140 mL) and cthancl {140 inL) was evacuated and purged with nitrogen
(x3}. 10% Palladium on carbon (2.3 g; 10% wiw) was added and reaction mixture was

25  cvacusted and finally purged with hydrogen grs. The reaction mixture was Icft to stir at RT
unider & hydrogen balloon for 16 howrs, The palldium -un carbon was filtered through
diatomaceous earth and the filtrate concentrated in vacuoe to give » white foam (18 g, 97%).
'H NMR & (d,-DMSOY: 1.2 (d, 3H), 1.55 {5, 9H), 3.25 (5. 2H obscured by water peak), 3.4-
3.5 (m, 2H), 4.7 (m, LH), 6.5 (s, 1H), 6.95 (. LH), 7.0 (s, 1H), 7.1 {s. 1H). 8.2 {d. L H),

30 9.65 (s, 1H), 11.2 (5, br, LE); miz 392 (M+H)"

20



eluting with 1:4 to 1:3 ethyl acetate: hexanes, afforded the title conpound
as a colourless oil (2.40 g, 65%9. "HNITMR S (CDC13): 0.01 (s, 3 H, 0,03
(s, 3H, 0.86 (s, 9H), 1.24 (d, 311), 1.49 (s, 3 H, 1.51 (s, 311), 3.64
(dd. 1 H. 3.78 (dd, I H, 4.39 (m 1 H, 4.46 (m 111), 5 5.09 (s. 2H),
6.70 (s, 1MyO@IBEME, It 1). 7.02 (s, 111), 7.08 (s, 1Hcridsdbeawnar 6H),
S.32 (br. s. 111); ink 524 (Mtl [)-, 522 (M-H)', 14!

-Met hvl ethvl | -1 H pvraxol -3-amine IH 10 2-Chloroacryionitrilc (3.41 ni,
42.59 mmol) was added at RT to a stirE%pg sol ution of N- isopropyl hydrazi ne
hydrochloride (4.71 g, 42.6 mmol ), pofassiumcarbonate (1 1.8 g, 85.2
mural) in water (50 le The reaction was marned to 45 C for 4 hours before
cooling b . ‘ r.acted with ethyl
acetate ( #% were dried (MgSOH4),

treated {henveimeihviddaertbhedyd b ol razn pzalter at ed. The residue
was purified by chromat ography Iut| g vmth 6734 100% et hyl acetate in
bexanes, to afford the tide conp und 8 h) as a 6:1 mxture of
authentic product to reg|0|§0 u t a an oil. The material was
used wi t hout further purlflcatlon NNR 6 (CDCly): 1.42 (m 611), 3.58
(by, s, 2H), 4.25 (sept, 1H), 5.58.4 d , 7.15 (d, 1I1). 20 The

nct hyl et hyl ) oxy] - 5- (( phenyl et hyl yj benzoi c acid was described earlier.
Exampl e 24, 3-115 AzeIIdIn | -yl exr® nyl] pvrid6 n-2-vllonl-5-11[15-1-nmethvl 2

25 {rner |1 | N n 0 Wo
oML N[Lheﬂpﬁ‘i‘y‘éﬁ L‘*ﬂz@‘fﬁ? ote 2l PigpeatioR &' 'Wé‘?g‘ff{ﬂ di et hyl et hyi
3-{[(> hyldcth)dyﬂ'lﬁl-}c(xﬂ 5 $jphényhmtthyllox?)benzoic acid (20.7 g, 65.6 mmol), HATU (31.2
met hyl ox hyl | .0x ny|l r bonyl , no) - 1H: azole:1 - C oxyl ate
E 157 ?lng %?Sg-t" el ?R%‘ggg'g%ﬁé’@l"g ?‘ﬁ&‘i"faw‘!%%{%’ﬁ‘iﬁi{/%ﬁ%? g$£® s’ﬁgl e (95 ny,
0. 48 Mol fmiol} i DEAFXB0 L)) ki 1he reaction mixture stirred for 16 hours at RT, Water (250
mL} was added and the reaction mixture extracted with dicthyl ether (3 x 150 mL). The
organic layer was washed with saturated brine sclution and dried (MgS0Q4). The filtrate

preparation of 3-1((1S)-2-{((1, 1- S: rrethyl ethyl}(di met hyl)s ilyljoxv]-1-

10 was concentrated in vacio and the residue crystallised on standing, The crystals were
washed with isohexane ta give to give the desired material as yellow crystals (23.4 g;
73%). miz 482 (M+HY.

{,1-Dimeth | 3-ami -py1ozgle- e

L

HH™ N
¥
1 H-Pyrazol-3-amine (428 mg, 5.15 mmol) was dissotved in DMF (5 mL) at 0°C and

treated with sedium hydride (206 mg, 5.15 mmol) followed by stirring for a further 30 min.
Warmed di-tert-buty! dicarbonate (1.12 g, 5.15 mmol) was then slowly added via syringe

o

15

over 5 min and the reaction was allowed to warm to room temperature amnd stirred fora

20  Farther 2 h. The reaction was taken up in saturated aqueous sodium hydrogencarbonate (50
mL.) and ethy! acetate (100 mL). The orgenic laver was scpamted then dried (MgS0.),
filtered and evaporated. Purification by column chromatography (eluting with 1:1 ethyl
acctate:hexancs to neat ethyl acetate) afforded the title compound (117 mg) as a white
solid. 'H NMR & (CDCly): 1,62 (5, 9H), 4.00 (br. 5, 211}, 5.81 (d, tH), 7.82 (d, 1H)

25 1,1-Dimethylethy] 3-aming-1/{-pyrazole- | carboxylate was alsc made by reacting a
sclution of | H-pyrazol-3-amine in THF (1 g in approximately 15.6 mL} with NaHMD$



(2 m.), containing potassiumcarbonate (1! 1 ng, 0.8 mmol), was heated in
a mcrowave 5 reactor at 160'C for 6 hours. The reaction m xture was
filtered and the filtrate evaporated to dryness under reduced pressure and
purified by chronmatography on silica, eluting with 511-100% ethyl acetate
i n hexane t | roduct which was further purified b chr omat ogr aphy
on silica, gfﬁt"?‘ﬁ‘aﬁ'\’&ﬁth 0.8% net hanol in ethyl acetate, %96%@““%’6‘ 1
required product as a white foam (21 ng). 10 "H NVMR 6 (CDCl 3): 1.25 (d.
3H), 2.30 (quip, 2H), 3.33 (s, 3H), 3.42 - 3.54 (m 211), 4.12 4.29 (m
411). 4.54 (q, 111), 6.77 (s, 111), o6.8R<t, 111), 6.97 (d, 111), 7.20 (s,
111), 7.27 (s, IH. 7.33 (d, 111), 8.01 (d, 211), 8.28 (d, IH), 10.27 (s,
1H); m <452 (M+1ll)' The preparation of 1,1-dincthylcthyl 3-{

[ (3- hydr oX3M5a THF( LOSkquiivalagtsh theh addlings ‘@hﬁbinyf tﬁaty) Buthldigacbopte (|

D100 ot re iy At s e BT DR BB B BEURe ) ) )

nhcnyl kar besaltng antanial uhd-brmalmzd Framla-rmumhmf\ekmn ﬂ:cta@ dﬁawhmﬂao off A

?_?lml;t |h§|n %Ihfﬁg:p 11133(?/@/ ]J[(ﬁ‘b : x&g?:nic[lhg/&:%y_l)ox}r]d-{[phcnylmthyl]ox}'}hcn:rnic

[ (phenl n&&hwthmmmg}car bonyl ) am no) . 1R- pyram e- 1 -carboxylatc (23 g,
47.8 mol) in THF (140 m.) and ethanol (140 in-L) was evacuated and purged
with nitrogen (x3) 10% Pal | adl um on carbon (23 g, 10%w/w) was added and
reaction " v : . R 1 QEen gas. The
. yorogen pal Toon for 16
ARS8 h  di at omaceous earth and
ite foam (18 g. 97%. 'H NWR
H(*s 3H obscured by water
6.5 H, 6.95 (d, 1 H), 7.0 (s.

t he flltrate concentratedln m:uo to glv P
S (d,-DMsO): 1.2 (d, 3H), 1.55 (
peak), 3.4- 3.5 (m 2H), 4,7 ( 11

IH), 7.1 (s. ill). 8.2 (d. | °3 .65(5 IH), 11.2 (s, hr, 111); nh_
392 (NI +H)' WO 2M 171t N170. td.‘ P B 2at 16nML2a 71 -137 1. 1 D~yleftl
S)- | -nmethyl-24net hyl oxykt hyl

o
10 A mixture of 3-hydroxy-N-{1-methyl-1 f{-pyrazol-3-yi)-5-[(3S)-tetrabydrofuran- 3-
yloxy]benzamide (80 mg, 0.26 mmol), 5{azctidin-)-ylearbonyl)-2,3-dichloropyridine (61
mg, 0.26 mmol} and cacsium carbonate {172 mg, 0.53 mmol) in acetonitrile (3 mL) was
stirred in @ Smith Creator microwave at 160°C for 3 hours. The solvent was removed in
vgcun and ethyl acetate (50 ml.) added 10 the residue. The orpanic phase was washed with
15 water (20 mL), brine (50 md.), dried (MgS04), filtered and 1he solvent removed in vacuo 1o
give a yellow oil which was chromatographed on silica, eluting with a gradient of 0-10%
methanol in DCM, 10 give the title compound as a yellow foam (52 mg).
"1 NMR 3 (CDClLy): 2.16 - 2.24 (2H, m), 2.3¢ - 2.44 (4H, m), 3.78 (3H, 5), 3.89 - 4.01 (4H,
m), 4.24 (2H, 1), 4.37 (2H, 1), 4.9% {11, s), 6.80 {1H, s), 6.82 (1H, s), 7.2 (IH, s5), 7.30
20 (2H,d), 8.16 (1H, s}, 8.24 (L, 5), 8.73 (1H, 5); m%& 498 (M+H)".

The preparation of $-{acetidin- I-ylcarbonyl)-2,3-dichlernpyridine was described earlier.
The preparation of 3-hydroxy-A-(1-methyl-1 H-pyrazel-3-y1)-5-[(35ietrahydrofiran-3-
yloxy)benzamide is described below:

25



| (nheny4net hvl )uYl ok-nvl)cwWtyl)un;3iw- I NovwmMc- | -rArbgxYlate a
DI PEA (28.5 nL, 164 mmol ) was added to a suspension of 3-[(1S)-2-ntthoxy-(lI
5 met hyl et hyl ) oxy) - 5-{ (phenyl net hyl | oxy) benxoic acid (20.7 g, 65.6 nmol).
HATU (31.2 g, 82.0 mmol ) and 1, 1-di net hyl et hyl

3-ami no- | HpY 27t - carboxyl atc (15.0 g, 82.0 mmol) ircTEMRNaI@24TL) and
the reaction mxture stirred for 16 hours at RT. Water (250 m..) was
added and the reaction m xture extracted with diethyl ether (3 x 150 ni).
The organic |ayer was washed with satyyated brine solution and dried
(MgSA). The filtrate 10 was concentrated in wzcuo and the residue
crystallised on standing. The crystal S were vvashed vmth i sohexane to give
Lo give t ey digsi had iyl ~

(MtH) ' nmct hyT cthyl ar -
L1 - Pyr azol 3-amne (42S ng, 5.15 ) di ssol ved in DVF (5 nL) at 0OC
and treated with sodi um hydri P b, 15 romm ) followed by stining

for a further 30 min. Warned @it b tyI di carbonate (1.12 g, 5.15
rmmol ) was then slowly added via syrgynge over 5 min and the reaction was
allowed to warmto roomtenperature and stirred for a 20 fvrthcr 2 h. The

reaction &th!ﬁiwé-riﬁup"ml Fabrléiphenyimepbisng]- é'ﬂéb'hwﬂ;mr@méar bonate (50

00 37 B SR B 0 B k J O Sl TPl

chr ormaf ogfompdy ( (B Imy, Emg muidlws: ﬂidehhnyilc poguired Theerelsaion was hhmkm:datuhet hyl

(Cocn) - 1 el Toifadign o of RAeR Wl sl . i ikSoe 95 efled | )y 55

1, 1- Di et fylagtchiok 1B mdfutdsiPa Bmmmxeﬁ@uwdmcn&mﬁ%mﬁ ﬂlﬁ&d%ﬂ&ﬁd”ﬁde by
reactl ng a solution of 1H pyrazol-3-amne in THE ( N/gl n approxi mately 15.6

nit) w thtraems sswavqilrmwmzm@iuﬂaﬂmwﬁ%wmw 138 (2Nt in
TH{F. 1.0% §< fgtzddﬁem@ém r&ge?]f%iw £, 392100 huwbg.aﬂnbcarbonate

( I equival ent r oxi fa di'carbonate Tn and
stirrilbg 89 JH, lﬂ'}héglr-éﬁlﬁl{ﬂﬂngp} nh&SdliHam] \(91'33'!- {dHy 8t 678 K Hdal}f 6.8{IH. Wi, xt ure of

ethyl acefgt 8,200, L3 NFXEW27 (1, 5); miz 304 (M+H)".

(:r"qu’q"_
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A suspension of 3-hydroxy-N-{}-methyl-12-pymazol-3-v1)-5-
[(phenylmethyoxy]benzamide (450 mg, 1.39 mmol}, (3R)-tetrahydrofuran-3-yl 4-
methylbenzenesulfonate {507 mg, 2.09 mmol} and potassium carbonate (481 mg, 3.48

15

mmol) in ecetonitrile (5 enl)) was stirred in a Smith Creator microwave at 160°C for 3

20 hours. The solvenl was removed it wacuo and ethyl acetate added. The organics were
washed with water (40 mL), brine (40 mL), dried (MgSQy), filtered und the solvent
removed in vacuo to give a yellow foam which was chromatographed on silica, cluting
with a gradient of 0-100% cthyl acetate in iso-hexang, to give the title compound as a
white foum {452 mg).



The preparation of

3-t(1S)-2-nmet hoxy- (1- net hyl et hyl ) oxyj - 5- ([ phenyl net hy(j oxy}hcn7nic 5 acid
was described earlier, Exammlc 25:

3-113- (Azetidin-I-vlcarbonyl)-3-chlorvnyrid ,n-2-vllosy)-:ti-fl-nmethsl- |
H-nvra7ol - 3kl menhéRas) -t etrahvdrof uran-3-v | ox yl heenx§mig.%nlwmmqv 0 10
A m xture of 3-hydroxy-A -(1-nethyl- |
fl-p)razol-3-y1}S-[(3S)-tctrahydrofuran-3- yloxy]benynrnide (80 ng, 0.26
mmol ), 5-(azetidin-I|-ylcarbanyl.)-2,3-dichloropyridine (61 ng, 0.26 mnol)
and caesi um carbonate (172 ng. 0.53 mbil)}- in acrtonitrile (3 nmL) was
stirred in a Smth Creator m crowave at 160C for 3 hours. The sol vent was
renoved il’ll vacun and ethyl acetate (50 nlL) added to the residue. The
organic phlals"é\flﬁlaﬁs(ﬁ%hé’@ﬂg\/vﬁtﬁ(m Watzdd -229 (L), 368 (316 5], Q(ﬁﬁr-dLﬁbl (tdri ed

SaL), fiy t de I I
whi'oh was "Sht et sr R SRIEFP) SOSN8 668 it BhB 3 S RN 2006
met hanol 07OV £, 7@ Tl Hem}, B8t i7:h ¢5.ampBAh N 1R 3); mﬁyﬂ#l(bwmoam (52 ng). ‘11
NNMRS (CDCi)): 2.16 - 2,24 (2H, m, 2.34 - 2.44 (411, m, 3.78 (311, s),

3.89- 4.01 (4 H m, 4.24 (2H t). 4.37 (2H, t), 4.99 (Ili, s), 6.80 (11i,
s), 6. : , AT Pl nZeng €l foRf) (211, d), 8.16 (111. s), 8.24
(rr{, s), 8. 73 (111 s); niz 498 (M- , The preparation of

5- (azetidin-1-yiearbonyl)-2,3-dichlo Lne was described earlier. The

preparation of 3-hydroxy- N-(l rretqﬁ‘;&
H pyrazol -3-y1)5-[ (3S) -t etrahydrofa’uan- 3- yl oxy] benzam de i s descri bed

bel ow. 25 (r 2tf 711X 71N | C8200 tb24 - 139

N41- met hv(? il ey sylianylcd ]‘]f %'SE §% 'BQW'HE?&E#SL nH "N 1

om . N-(I -h[VEzbh l:trahhdmﬁjmn ("n8gB5 08 mmo]}and dmc {ﬂ B8 mL, 10.9 mmel) in DCM

H pvraz. DI 3 { 3- ((phenyi mjh )Rox(y %’n tetrnhydrofu ran3-

5mi). Thc reactien wias stirred at or 72 I:mu.rs "u‘n. ater (LG mL)and 1M hydrochlorie

10 acid (} mL) were added and the mixture extracted with DCM {15 mL). The organic layer
was washed with brine (20 md.), dried (MgS0y), filtered and reduced in vacuo 1o give a
yellow oil which was chromatograped on silica, eluting with a gradient of 0-50% cthyl
acetate in isohexane, 1o give the desired compound (1,0 g). *H NMR 5 (CDCly): 2.13 {m,
2H), 2.47 (s, 3H), 3.80-3.55 (m, 4H), 5.15 (m, 1), 7.37 (d, 2H), 7.81 {d, 2H).

L5

3-Hydroxy-N-(1-wethyl-1 #-pyrazol-3-vlk-3-

mgiﬂ,z:u—

Q

&

A suspension of A 1-methyl-] A-pyrazol-3-yl)}-3,5-bis{(phenylmethylJoxy]benzamide (1.0
g, 2.42 mmaol} was dissolved in ethanol {12 mL) and ammeonium formate (229 mg, 3.63

20 mmol) was added in one portion. The reaction was blanketed with argon and 10%
palladium on activated carbon (10 mg) was added. This mixture was heated to 140°C for §
minutes in 8 Smith Creator microwave. The catalyst was filtered off and the volatiles
removed in wacuo, the residue was chromatographed on silica, eluting wilh a gradieat of
30-100% ethyl acetate in iro-hexane, to give the title compound as a white solid (378 mg).

25 'H NMR & (ds-DMS0): 3.78 (3H, ), 5.13 (2H, s), 6.55 - 6.57 {2H, m), 6.99 (IH, 5), 7.17
(1H, ). 7.34 — 7.48 (5H, m), 7.60 (1M, d), 9.74 (1H, ), 10.70 (1H, 8}; m/z 324 (M+H)".



yl oxyl benxam de (453 ng, 1.15 mol) was dissolved in ethanol (5 nL) and
amunonium 5 formate (182 ny, 2.88 mmol) was added in one portion. The
reaction was bl anketed with argon and 10% pal | adi um on activated carbon (30
ng) was added. This m xture was heated to 140C for 10 minutes in a Smth
Creat or mi SY@WMwMthe catal yst was filtered of f and t W&TUAIM6MNBZ1 r enpved
i n wzcuo to give the title product as a white solid (339 ny).

i NVR6(CDCL)):2.06-2.14(1H, m,2.15-2.22 (1 H m, 3.72- 3.73 (311, s), 3.84
10 3.89 (1 H m, 3.92 - 3.98 (3H m.144#.88 (111. m, 6.53 (1 H t), 6.78
(111, d). 6.89 (I H s), 6.95 (1 H s). 7.28 (1 H d), 9.27 (1 H, s); nfr
304 (M} . ,V-( 1-Meihvl- Nm/razol 3-vl)- 3 |[ hcnvI nct hvl ) oxvl - 5-1

38)'tetra w4l A i i 'Iu]i":H [TTS Al Y DX .I*.-.l.! - NH ~D 15 A
suspensi on of 3- hydroxy N—( I rret hyI - H-pyrazol 3- y }5-

((phenyl net hyl ) oxy] benzam de ng, 1 ol ), (3R)-tetrahydrafuran-3-yl
4- et hyl benzenesul fonatr (50 and pot assi um carbonate (481
ng, 3.48 mmol) in acetonitrile (5 S stl rred in a Smith Creator

m crowave at 160C for 3 20 hours. Theg, sol vent was renoved in vacua and

et hyl acetate added. The organics re washed with water (40 nL) brine (40
m.), dried (MgSH4), filtered and sol vent renoved in vacuo to give a
yel | ow f oam whi ch was chronstograp on silica, eluting wth a gradient

of 0-100 % ethyl acetate in iso-hexane, to give the title conpound as a

whi te foafaelsbehlyrise (7.9 mLp89. fmmpl) wee added gropwise 19 Toppesioneb3f- M 2a 7 1 - 140
'"H NVRS( Cy mgﬂz})m%bé?&m@n&?gzlﬁlfﬂ%@} a%milu‘};. m%éié} qu_ghm% @@ﬁh‘hé}m&oﬁt? 3.91

(111, in) 4.39 (1)1, 64 (1 H,
t), 6.85 @mmstrs)al BTgﬁ'ﬁ(lﬂlHaﬁdx)thth:mﬂt{:tolmﬂqy-'crcwaqm—mcmTw 33 - 1.41

1£ géllzTen ahvéﬁg?{(ﬁ’L %@lTlﬂﬁfﬁéﬁgém 2 fedtiop of 1imethyl-1 H-pyrazol-3-aminc
{5.81 g, 59.8 mmol] in DCM (50 mL} was added dropwise. The resulting solution was
stirred for 16 hours at RT after which time a precipitate had formed. The solid was iselated
by filtration and recrystallised from ethanol to give the title compound as a white solid
10 (14.8 2). "H NMR 8 (d-DMS0): 3.84 (3H, 8), 5.17 (4H, 5), 6.59 (1H, d), 6.84 (1H, 1), 7.33
- 7.46 (12H, m}, 7.62 (1H, d), 10.82 (1H. 5); miz 414 (M+H)".

sxample 26: 3- tidig-1-vicar Hoy - vl-N{l-mcthyl-1 H-pyrazol-
yi5- tetrahydrofuran- Flbenzamide

Q} o
LS °

A mixture of 3-hydroxy-A+{1-methyl-1/-pyrazol-3-yI}-5-[(3S}-tetrahydrofuran-3-
yloxy]benzamide (80 mg, 0.26 mmol}, 2-{azetidin- 1-ylcarbonyl}-5-bromopyridine (64 mg,
0.26 mmot), brometris(triphbenytphosphine kepper(l} (49 mg, 0.05 mmol} and caesium

carbonate (257 mg, 0.78 mmol) in acetonitrile {3 mL) was stirred in g Smith Creator

20 microwave at 160°C for 6 hours. The solid was filtered off and the solvent was removed in
vacwo and cthyl acetate (50 ml.) added to the residue. The organic phase was washed with
water (20 mL}, brine (50 mL), dried (Mg30.}, Gltered &nd the solvent removed i vacuo to
give 2 yellow ail which was chromatographed on silica, cluting with a gradient of 0- 0%
methanol in DCM, to give the titke compound as a colouriess solid {58 myg). This



L, b O 4-Toluene sulfonyl chloride (1.65 g, S.63 mMmvl) was added to a
solution of R-3- hydroxytctrahydrofuran (0.8 g, 9.08 mmol) and pyridine
(0.88 nL, 10.9 mol) in UCM (15 m). The reaction was stirred at RT for 72
hours. Water (10 nmL) and 1 M hydrochloric 10 acid (! rnL) were added and
the m xtureygxidsagigd With DCM (15 nl.). The organi c | aygk,chassMpsiied with
brine (20 niL), dried (MySD4), tittered and reduced in vacuo to give a

yel l ow oil which was ehromat ograped on silica, eluting with a gradi ent of
0-5 0%it thy] acetate in isohexane, ! give the desired conmpound (1.0 g).
tHNVR 5 (CDAy): 2.13 (m 211), 2.47 ?% 311), 3.90-3.95 (m 4H), 5.15
(m 111), 7.37 (d, 211), 7.81 (d, 2H). 15 3-Hv

N o o EhdBY E9ANisel il vt AR B AERERINE LAY (RGBS NG
N- (1- met hy kechrtigueyr B2 N6IR 8{QDEKB 251 bR 47 (Pheny2.prt het [lok yiibkizantei@gs( 1.0 g,

3 63 20 midby’ T Patkb e MO P ook, R BB Vel Bl itk

argon and m%n) aaht&duymwmm&g Imat(ﬂd sgarnqu,(s}O? m)? yma Haggexhe -Thi s

m xture was heated t h.Creator mcrowave. The
catal ys? vvﬁégﬂlﬂ-tn@r @dzélf'f d&@@-ﬁlﬁﬂ ‘Voq Q{llﬂeg "‘F’é’%\'}@dﬂﬂn vacuo, the residue
was chromat ographed on silica, eluting with a gradient of 30-100% et hyl
acetate |n Lco- hexane, to give the title conPound as a white solid (378

mg). 25 * 1 Thepwrpsaticn of Drirgdpxy-¥-( gnetipi] Hpyrazal- 3 335 teyphydsofggn=3- 6 57 (2H,

, 6.99 am elidin- -2 1 18T, H d

0 74 (1 i TeFStpnke b gkl %rkﬂ?bﬂﬁz eyt s g ipeltfuritr B )

PCCrtt: 62(H d/ | HL2471 -141 N-i- Met hyl - H-nyrazol 3-yl 1- 3. 5- bhRnh v net hyl
' ' 7.

x | ben :.“ =Vl rE1 IIHDII—?H\@_?Qldded

dropw se t

Ay D5-[{15-terrahydro I'llrln-l-flnt y|benzamide
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A mixture of 3-hydroxy-N-{1-methyl- 1 H-pyrazol-3-y1)-5-{(35)-tetrahydrofuran-3-
yloxy]benzamide (80 mg, 0.26 mmol}, 2-{azetidin- 1-ylcarbenyl}-5-chloropyrazine {52 mg.

15 0.26 mmol) snd cacsium carbonate {172 mg, 0,53 mmol) in acctonitrile (3 ml) was stirred
in a Smith Creator microwave at 160°C for | hr. The selvent was removed in varue and
ethyl acetate (50 ml.) added 1o the residue. The organic phase was weshed with water (20
mL), brine (50 mL), dried (MgS50,), filtered and the solvent removed {r vacup to give a
yellow oil which was chromatographed on silica eluting with a gradient of 0-10%

20 methanol in DCM to give the title campound (36 mg, 31 %) as a white foam. This
compound was crysiallised fram ethy] acelate and isohexane using vapour difTusion
techniques. 1L NMR & (CDCl); 2.12 - 2.19 (1H, m), 2.21 - 2.28 (11, m), 2.34 - 2.42 (2H,
m), 3.75 (3H, 5), 3.88 - 3.93 (1H, m), 3.98 - 4.02 (3H, m), 4.23 (2H, 1), 4.69 (2H. 1), 4.95 -
497 (111, m), 6.80 (1H, d), 6.87 (1H, 1), 7.23 (1H, d), 7.27 - 7.30 (1H, m), 7.28 - 7.30 (1H,

25 m), 8.34 (1H, d), 8.84 (11, d), 8.98 (1H, 5); m& 465 {M+H)',

The preparation of 3-hydroxy-N-{1-methyl-1H-pymazol-3-y1}-5-[(35)-tetmhydrofurzn-3-
yloxy]benzamide was described caglier.



di benzyl oxybenzoic acid (20.6 g, 59.8 ranol) in DChl (0.5 L) tinder argon.
The reaction 5 was stirred at RT for 6 hours after which tine the volatiles
were renmoved in tweuo. The residue was taken up in DCM (300 nl.) and a
solution of 1-nethyl-|H pyrazol-3-amne (5.81 g, 59.8 mmol) in DCM (50 i)
was added &bpmiweu1The resulting solution was stirredprCoiGEtGshourls at RT
after which tine a precipitate had forned. The solid was isolated by
filtration and rccrystallised fromethanol to give the title conpound as a
white solid 10 (14.8 g). "HNNIR 8 (d§zR¥8 SO : 3.84 (311, s), 5.17 (4H, s),
6.59 (1 H d), 6.84 (1H, t), 7.33 - 7.46 (12H, m, 7.62 (1 H, d), 10.83 (
H s); mh 414 (M+ H'. Exanple 26: 3-116-[Anetldin-l-rlcarbc At Y rid]
n,3-Yl | Wﬁwohammlmh 1@1&%@9&{%@&&& is d&ribed be@dw:" @ h v d rofu
rs n3-vt oryl be nzo maid A m xture of 3-hydroxy-
-(1- nethyl-lk#pyrazol 3- yI) 5- ((35) tetnhydrofuran 3- yl oxy] benzam de (80
ng, 0.26 2. nyI) 5-bronopyridine (64 ng, O0.26
nxnol ), bronotri I pheny p osp coppcr(l) (49 nmg, 0.05 mmol) and
caesium carbonate (257 ng, 0.78 %ﬁﬁ: macetonltrl le (3 m.) was stirred
%

ina Smth Creator 20 m crowave at for 6 hours. The solid was
filtered off and the solvent was re ed in vacuo and ethyl acetate (50
m -) added to the residue. The ar nlc phase was washed with water (20

retl.) 3 bfrakd ghbgideld.5 aki Batd g ylluw:ﬂlbr&%(msthﬁw%wém renoved in
vacuo to nine o?i*ﬁ]bh%hﬁnl:-!%éb@ﬁyl%d?ﬁE’%%%grnﬁ%\fﬂ R ad hﬁfm@' uting

with a gradient anol to give the title conpound
as a co) oumecinngvas atifred E(@Q' fog3 hourydfier whichtime el volaries wrreramed in | MAAML; 471

|42 O SRS ke BRI L TS
2.20 - 2. PEthylaniiihe ()46 n2l., 32,06 ningPadg@tiThe mixtur8 waBstird at BT forF2&6urg.1H, m),
3,95 4402 4 3tbu e e 22 2 Lk i by B oo e Shéed o he eside. T
( 1H. s), 7. 23adith @gre tadhed withQialdri( 1 00ML)/ciB abid (SBALY, kdrbmicdlodi®n12 (111, d).
32 (1] thma:%anntc sohmng}gﬂ mL}S, an: 85 rri} dn(t::?(h‘.lgé_('.)h] filtered and the sotvent
removed in vacuo W give a yellow solid. The residue was chramatographed on silica,
cluting with a gradient of 50 -100% cthyl acetate in iso-hexane, wo give the desired
15 compound as a yellow solid (2.38 g). 'H NMR 8 (CDCLy): 2.35 - 2.42 (2H, m), 4.26 {2H,
1),4.67 (2H, 1), 8,52 (1H, d), 9.09 (11L, d): mse 198 (M+H)".

N,
o LT
o
20 Toasohtion of methyl-5-chloropyrazine-2.-carbaxylate (120 mg, 0.70 mmol) in a mixture
of acetonitrile (2 ml.) and DMF (1 mL} was added lithium chloride (295 mg, 6.95 mmol).
The suspension was heated o 160°C for 5 mins in a Smith creator microwave after which
time the reaction was dituted with waler {10 mL). Saturated sodium bicarbonnie solution
{20 mL) was added and the aqueous layered extracted twice with ethyl acciate (30 mL).
25  The combined organics were discarded and the agueous layer adjusted to pH 4 with IN
kydrochloric acid. The aqueous phase was extracted twice with cthyl acetate (20 mL} and
the combined organics washed with water (2 ¥ 20 mL), brine (10 ml.} and dried {(MgS0.).
The volatiles were removed 1o give the title compound as a colourless solid (68 mg).
'H NMR & (CDCls): 7.20 (LH, brs), 8.72 (1H, 8), 9.21 - .21 (1H, m); m#z 157 {M-H)".



The preparation of 3-hydroxy-N(|l-nmethyl -1H pyrazol-3-yl)-5-((3S)-
t ct rahydr af | uan- 3- yl oxy] benram de and
2- (azetidin-lyl carbonyl)-5-bronmopyri di ne was described earlier. 10 13x2

npl e 27: 3115drimtidin | -F I carhonyl)pyrarln-1- "lloxy! eV-[ 1-nethf'1l-1
ff-u-ra7ol - \ %éi)'l -1 (3)-tetrahydrnfnran-3-yl oxyl ben7amde OHN ~" |lib N N
-0 OM O A'h? MEYF 3~ hydmy- N- ( 1- et hyl - PCTIG B2NGANI24T|

| H pyraxol - 3-yl)-5-j(35)-tetrahydrol uran-3- yl oxy] benzani de (80 ngy, 0.26
mmol ), 2-(azetidin-I|-ylcarbenyl)-5-chloropyrazine (52 ng. 15 0.26 mol)
and caesi um carbonate (172 ng, 0.53 nupy. in acctonitrile (3 rrLL) was
stirred in a Smth Creator mcrowave at 160C fat 1 hr. The sol vent was
renoved i n vacua and ethyI acetate (50 on L) added to the residue. The
organi c phes el 4 , 20 . N
filtered

,.' A FOXY '-'.'A' A
AChl to give the title corrpound (36 ny, f ) as a vvhlte foam This

in

conpound was crystallised from Hzand i sohexane usi ng vapour
di ffusion techniques, 11 | NVE S ( 12- 2.19 (1 H in), 2.21 -
2.28 (111, m, 2.34 - 2.42 (214, 75 3H s), 3.88 - 3.93 (1 H m,
3.98 - 4.02 (311. m, 4.23 (211.}4{1 ﬁ-69 (211 t), 4.95 -

4.97(111.rn), 6. 80(1H, d), 6. 87(I % 23(1H,d), 7.27-7.30(1H, m), 7. 28-7. 30
(rrry, 25 m. 5.34 (111, d), (111 d), 8.98 (1 H s); nfr 465 (MtH)'

The pr epar@kiutaffonate (488 mg, 1 5 mmnl was added tp a solution of 3- h}dmmy -5-[(15)-2-
3- hydr oxy- N (1- nethyI-IH-pyraxo- -yl )-5-1(39)-tet rah‘% an- 3-
yl oxy] ber cvathars-Gunriiyéatod JosplaV-Emethat-| Hmiﬂrﬂ}brml ORX] rmyl\tim u2- 171

e e R e T

acetonitrile (5 mL) and the stired mixture hc.atcd at 150°Cina Bm'mg: Initiator
Microwave apparatus for 8 hours, The mixture was cooled 1o RT and pressure, poured onto
water {75 ml.) and cxtracted with ethyl acetate (3 x 25 mL). The combined organic layers

10 were washed with brine, dried (MgSO,) and evaporated to a residoe which was
¢hromatographed on silica, cluting with cthyl acetate, to give the desired material (95 mg).
'H NMR 5 (CDCly): 1.3 (d, 311), 2.2 (m, 2H), 3.3 (5, 3H), 3.4-3.55 (m, 2H), 3.7 (s, 3H), 4.1
(L 200), 4.4 (1, 2H}, 4.5 (m, TH), 6.7 (s, 1H), 6.95 (s, YH), 7.25 {s, 1}), 7.3 (s, 25), 7.35 (5,
1), 7.65 (5, tH) and 8.8 (s, 1H}; m/z 472 (M+H)".

15
The following compaund was prepared in an analogous fashicn from 4-{azetidin-1-
ylcarbony[)-2-bromeo-1,3-thiazole and 3-hydroxy-5-[(t-tnethylethyloxy}-N-( 1 -methyl- 1 4-
pytazol-3-yl}benzamide
Examplc | Structure miz NMR l
28 ! 443 H NMR & (CDCh): 1.3 (d, 6H), 2.2 (m, 21},
( ;;c:" (M+H)' | 3.7 (s, 3HY, 4.1 (m. 2H), 4.4 (m, 2H), 4.5 (m,
‘L\_ ! 1H), 6.7 (s, 1H), 6.9 (5, 1H), 7.25 {d, 2H), 7.3
o™ (s, 1H), 7.65 (s, 1H) and 9.0 (s, 1H).
20

The preparation of 3-hydroxy-5-[(15)-2-methoxy-{1-methylethylloxy]-N-(1-methyl-1 4-
pymzol-3-yl)benzamide and 3-hydroxy-5-[(!-methylethylyoxy]-N-{1-methyl- 1 H-pyruzol-
3-ylibenzamide was described eartier



0 5 Oxalyl chloride (1.55 nil., 17.48 mmwol), fullawed by DVF (2 drops), was
added to a mxture of 5-chloropyrazine-2-carboxylic acid (2.31 g. 14.57
mmol) in DCM (40 nmL). The reaction was stiffed at RT for 2 hours after
which time the volatiles were renoved in vacuo. The residue was taken up
DCM (40 mL)warndizaaeisi di ne (1.08 nlL, 16.03 nural) and inc (4.46
m., 32.06 mmol) added. The m xture was stirred at RT forh’i'tépﬁ%wm”io The
vol atiles were renoved in vacua and ethyl acetate (100 niL) added to the
resi due. The organics were washed w g water (100 nlL), citric acid (50
nil.), saturated sodium bi car bonat € ¥8ruti on (50 m.), brine (50 nL). dried
(MySA4), filtered and the solvent renpved in vacua to give it yellow

solid. The resi I h a gradi ent
of 50 -1 /E%ﬁ%‘/}mé‘ﬁﬁ%ﬁd’n’ 'fks?'%guﬂ %g:' hgq“\gk%l?ﬁe%swe 15 conpound as
a yellow solid (2. 38g) tHNWR 8 (CDC[,) : 2.35 - 2.42 (2H, m), 4.26 (2H,
t), 4.67(!—| , d).,9.09 (111, d). m-- 19 8 (NI +H)°

o Al R M8 20 To a sol ution of

met hyl - 5- chI oropyrtt2| ne 2carboxy| rené}ﬁo ng, 0.70 mol) in a mxture of
dd
0

=

acetoniuik (2 nL) and DNIF (1 ni) ed lithiumchloride (295 ng, 6.95
mml ). The suspension was heated—fo 160C for 5 tins in a Snith creator
m crowave after which time the reaction was diluted with water 510 m.) .

Sat ur 4t edeaseiition o LirpekipaleSortbexis acid 485 2me. Jfgmmely sDeMd 19 Ab) aqueous
layered gxf El@“ﬁ'él dudd dﬁg'l W}!Brlﬂic?@) By In1.2£ 84 ﬁﬁ&l}&%@:ﬁhbmﬁﬁ 59, prroi ned

organi cs were aqueous | ayer adjusted to pH 4 with IN
hydr ochl drikume wassdrredifopd a@umﬁqlbwmawmsnmmlmmrwww wr-tahuét hyl

gffagtﬁlﬁw%a%gﬁ#g?%@%gfbﬂ%e Wes were rermve tngi2\C/)emt_)he

title cor{rphuhnmsmlpmdmmmmp«mi@ssrmydmahwmn& (mgsy 347.20 (1 H,

2147)'Ra1 PRI SHFRURDE () ks BB o Dond R ol 1 el s

3- 1| 4~AT® fdf hhdury befork Rl v anics wiehk! renied Zn ydch@mhfﬁnﬂ;&h-ai pdftichedrel hvl -
(et Y1 O b1 38 ¥ace 6 5 78 M b 552 i e SRRt e 25

mL}, dried (Mg50,) and evaporated o n residue which was chromatographed on silica,
cluting with 40% cthyl acetaic in izo-hexane, 1o give the desired compound (300 mg).

15 'H NMR 8 {CDClh): 2.3 (m, 2H), 4.15 (m, 2H), 4.6 (m, 2H) and 8.0 (5, | H); mA 249
{M+H)",

20
A solution of 5 (3-{{(15) 1-(hydroxymethyl)propyi]oxy}- §- {[(1-mecthyl-1f{-pyrazol-3-
yijamino]earbonyl }phenyljoxylpyrazine-2carboxylic acid (12 mg, 0.03 runol), azetidine
hydrochloride (4 mg, 0.06 mumel), HATL (14 mg, 0.04 munot} and DIPEA {0.02 mL, 0.1)
mmal) in DMF (1 mL) was stirred at RT gver the weekend, Water {15 mi) was added and

15  the solution extracted with ethyl acetate (25 mL), The ethy! acetate layer was washed with
brine (20 mL), dried (MgSQ4}, and evaporated to a residue which was chromatographed by
preparative HPLC on C18B reversed phase, cluting with 5-95% acetonitrile (+0.2% TFA) in



Fla\ ~p--TO NN | F1 al--{NY Cesiumcarbonate (488 ng, 1.5 mml) was
added to a solution of 3-hydroxy-5-[(1S)-2- 5 nethoxy-(1-ntthylethyl)oxv)
N-(1- et hyl -1 H pyraw - 3-yl ) bcnzam de (153 ng, 0.5 mml) and 4-(axetidin-
| -yl carbonyl ) -2brono-1, 3-thiazole (206 ng, 0.75 nuncl) in acetonitri It (5
m.) and the“%iigjr.'qpmm' xture heated at 150C in a Biotage lnitiator
Xl i ernwave apparatus for 8 hours, he mixture was cool ed FEMRFYRH'H bssure,
poured onto water (75 ntl.) and extracted with ethyl acetate (3 x 25 nL).
The conbi ned organic |ayers 10 were washed with brine, dried (, MgSO4) and
evaporated to a residue which was chrb¥at ographed on silica, eluting with
ethyl acetate, to give the desired material (95 ng). 1H NWVR 6 (CDCI4): 1.3
(d, 311), 12 ((m 2I:|[), 3.3 (s, 3H, 3.4-3.55 (m 211), 3.7 (s, 311), 4.1
(t. 211). wptg (30.2%(THA)Jtpgiveghepequired progyct alpng with 4 5% of pipo-clptimsingparity1 10, 7. 3
(s, 2H, T (F o , : ; 72n( M- H) "
(s im). (R hhiﬁjﬁl@r]])ﬁ‘kg?ﬂ( 3H,d.'@g @%stn 8 .éqs(guzh i]‘-hf E%T%Eb‘%)bm

15 The fol ng conpo s préparéd 1'n  an‘anal ‘ogols
4- (azet i di M {quiy) 38 habyrh,)2H); hiomH), 823 {ij 210p4.49 gadet, 1H), 4.66 {1, 2H),

3- byd -5 1 |eth - - et hyl.- - 3- i d
S LT T S R SIS TR Db Y 0 (1 a5 T O
gl%),( Xgﬂﬂﬂliﬂéﬁgﬁ, (1), mﬁsj“' I;H}%ét(.mdfsmﬁﬂm;rﬂgﬁﬂm%bﬂ 4.5 (m 71632 a I%AH),
. S, , . S,. , . , . . S, , S,

and 9.0 (sthegpeet “ﬂ*ﬁé‘“ﬁr“‘e‘ﬁaﬂﬁ?q‘gﬁ“‘d%"'@-"'chPM%UTPé’F&)i‘Q@MH@W:(|

- et hyl et hyd, e Nite » 3.
3?ﬁyd¥o§y-@§- WM%%P@I( ie?' L@%@?ngzmbﬁh{%ngﬁﬁw ﬁiﬁ %gﬁﬂ%ﬁm gﬁy[?i)%g?:]naz am de was
descri bed ¥RFERBKear 0 Zo4l 70171ul PC ri GB71 ft AK12J7t - 145

10 The preparation of 5-[(3-{[{1 S} I-(hydroxymethyl)propylJoxy}-5- {[{1-methy!-1 H-pyrazol-
3-yl)amino]carbonyl }phenylloxy)pyrazine-2-carboxylic acid is described below:

[(3-{I(15)-1(Hv thyl -3-{{(}-methyl-} H/-pyrazol-3-

' 'Ipyrazine-

H—
Y
H, .0
o LT
o
Lithium hydroxide monohydrate (6 mg, 0,14 mmol) in water {1 mL) was added o 2
solution of methyl 5-[(3-{[(15}-} -(hydroxymethy)propyljoxy}-5-{[(1-methyl-1 }H-pyrazol-

J-yDamino]curbonyl } phenyloxy)pyradne-Z-carboxylate {25 mg, 0.06 mmol) in THF (1
mL). The mixture was allowed to stir at RT for 16 hours. The THF was removed in vacun

15

20 and the resulting solution was partitioned belween water (10 mL} and cthyl acetate (25
ml), the cthy! acetate layer was washed with brine {10 mL) and dried (MgSQO.). The
aqueons layer was then adjusted w pH 7 by addition of 1M hydrochloric acid and extracted
with cthyl acetate (25 mL). The cthyl acetate layer was washed with brine (10 mL) and
drizd (MgSO4). The ethyl acetate extracts were combined and evaporated to give the

25  roquired product (12 mg). mék 428.44 (M+H)’



The preparation of 4-(axetidin-i-yksrbonyl)2-brono- 1,3-thiazole is

descri bed below. 4-( etidin-l1 -YjF nvl -brono-I 3-thiawle 0 BF G'fi"g 5 To
a sol ution oF2-bronot hrnzol c-5-carboxylic acid (752 ng, 3.62 mmol) in DCM
(10 M) was slowly added oxalyl chloride (0.38 nm., 4.34 nmural) and then DM
F (1 drop)worhermTstt ure was stirred for 4 hours, foll owCHig Bakesitihe
organics were renoved in va cuo, and the residues axeotraped with toluene
(10 mL), The crude material was dissolved in DCM (10 nmL) and slowy added
to a stirred suspension ofazetidi ne hyggrochloride (404 ng, 4.34 10 mmol )
and triethylamnc (1.8 nL, 13 rnnol) in DCM (25 i), The m xture was
stirred at RT for 2 hours before t he organl cs were renoved in vacua. The
resi due g ' : ¢ E AL rhed ter (25 nl),
and evapor at ed

VETRICE SURIDLA S P P 2 ": eluting with 40% et hyl
acetate in iso- hexane to g| ve the deS| orrpound (500 nmg). 15 "HNWR S
(CbA3): 2.3 (m 2H), 4.15 (m H%ll) and 8.0 (s, 111): rn/z

249 (hl +H)-. Eiamle 29: 3- 11’?

-yIrrrbonyIIorra7|n 2-yl | nxyl - I-

(hsdrozynet hvl ) nronvl | oxvl - N4f me H O LN ovrxx |.3-rllbenramdr Ha~Ya' 1<
IOM..X :r O 20 a A solution

5-1(3-{((15)-1-(hydroxynet byl ) pr yI]axy} S{[(1-nethyl-i N pyrazol - 3-

yl ) am no] car bonyI ) phenyl ) oxy] pyr azi ne2-carboxylic acid (12 ng, 0.03 mol),
azet i di ne MdydSeblorapyradime2carpxylac QBMmg 0)60 nkitdl) 2@ k4sing carbok (6ol ) and

DL PEA 5 G s o PR R AP il ot T over the
acetate ( mmm}*)mm?npmpyl]my}-afe{enmlqmﬂwmmmmmmmm mgh@ 87 (20 nl),
ot cpar at | JE TGS O B APkl BiATE R PP o e esesh GOt b 1 i1 o
(+0. 2% TRAd mmﬂn:s, ThZakeubhibkle Wwhlbmbeddl i idokd MM thlids@idd dissh@d in ethyl
acetate (25 mb}, washed with water (20 ml), brine {20 mL}, dried {MgS0.) and
10 evaporated to a residue which was chromatographed by prepamtive HPLC on C18 reversed
phase, cluting with 5-95% acetonitrile (+0.2% TFA) in water (+0.2% TFA), 1o give the
required product (41 mg). "H NMR 5 (CDCly): 0.97 (t, 3H), 1.78 {quin, 2H), 3.82 (s, 3H),
3.91 (s, 3H), 4.52 (m, IH), 4.66 (quin, 1H), 6.59 (1, 1H), 6.89 (d, 1H), 7.05 (1, IH), 7.15 {&.
1H), 8.19 (d, 1H), 8.79 {d, 1H), 9.86 (s, |H); m/z 442 (M+HY
L5

Sacass

To a solution of 3-hydroxy-5{(15}- 1 J{methyloxy)methyilpropyi }oxy)-V< | -methyl- | #-
20  pyrezol-3-ylibenzamide (500 mg, .6 mmal) in acetonitrile (25 L), iodotrimethylsilane

(1.11 mL, 7.8 mmol} was added and the resulting mixture stirmed for 16 hours. Saruraied

sodium hydrogencarbomate solution (10 mL) was added, the selution stimed for 10 mins,

saturated aqueous sodium thigsulfate (5 mL) was added then the acetonitrile was removed

in vacuo. The residual aqueous layer was extracted with ethyl acetate (3 x 40 mL) and the
25  organic layers combined, dried (MgS0.), filtered and evaperated and purified by column

chromatography, eluling with §5% ethyl acetate in isohexane, to give the title compound as



water (+0.2% TFA), to give the required product along wth 15% of a
ca-eluting inpurity (5 ng). IHNWVR Db (CDC),): 0.92 (z, 3H), 0.97 (t, 0.4
511). 1.69 (quip, 211), 1.76 (m O0.3H), 2.34 (quip, 211), 3.76 (m 211),
3.56 (s, 3H), 4.23 (t, 211), 4.49 (sextet, 1 H), 4.66 (t, 211), 4.77 (m
015H) 6.9 , 6.99 (d, 1 H, 7.34 (s, | H, 7.46 (a, | H, 7.50
(s, | H, 3.,@5,",,,“.4,,'”) 8.78 (s, 1 H, 10.68 (5. 111)PCTER2MEAWN

0. 15H) mz 468 (M+H)' The spectroscopic data is consistent with 15% of the
following inmpurity 3-((5-(azetidin-I-

yl carbonyl ) pyrazi n- 2-yl ) oxy}-5- ([ (2S)~148-hydr oxybutyl ) oxy}-N-( | -nethyl -1
H pyrazol - 3- yl)bervaxnidc. 10 The preparation of

5-1(3-{[(15 é 1{hydroxymath¥I)propyl]oxy) 5- ([ (1- et hyl - I N- pyrazol -

3-yl ) am nnjcokariess {dapoi40h pmig). oHﬁWﬁéﬁrlﬂMS@ A503Y),i ic5- h8i(m, 214), Aé€mr i bed

L e e s R

H H O So iHLS.5 (s,Li)he.a s, by rox3@qgMTppohydrate (6 ng, 0.14 nmmol) in vvater
(1 nL) was added to a solution of nethyl 5-[(3-(((i9S)

| - (hydr oxyntt hyl )propyl]oxy} S-{[(1-nmethyl-I N-pyraxol

3-yl) am nQlitaEmas 10 g6 EdL e A 3 .1.0.06 nmmol ) in
THE (| m_“ The, m xture was aIIowe to stir at 16 hours. The T I |
F was re un 20 and the resulting solution was partitioned between
water (10 m.) and ethyl acetate (25 , Lhe ethyl acetate |ayer was
washed with brine (10 niL) and .dr ( ¥~ The aqueous |ayer was then
adjusted. to pH 7 by addition 6’f driochloric acid and extracted wth

ethyl acetate (25 nL). The ethyl “acetfite | ayer was washed with brine (10
m.) and dried (MySO4). The ethyl acethte extracts were conbi ned and

12001 ¢ S oF A0 B R Py Lo A1), v
111- net hy iy 3-{(phenyireibyBoxylbenzamide (4.6 g, 11 mmo!) in 1:1 THF:methanal (100 mL) was
10 added 10% w/w palladium on carbon (450 mg) and the resulting mixture was stirred under
an atmosphere ol hydrogen for 6 hours. The atmesphere was replaced with argon and the
mixture was (illered and evaporated to afford the title compound as a white solid (3.6 g).
'H NMR B (CDCly): .95 (t, 3H), 1.7 (m, 210), 3.4 (s, 3H), 3.55 (m, 2H), 3.8 (s, 3H). 4.3
(m, k1), 6.65 (5, 1HD), 6.8 (5, 1H), 7.0 (m, 2H), 7.2 (m, 1H), 7.3 (s, 1H}. 8.7 {s, 1H); m#
15 320 (M+1D)’

20 Toasolution of 3-({(15)F1-{(methyloxymethyl[propyl}oxy}-5-
[{(phenylmethyl}oxyibenzoic acid (4.75 g, 14.4 mmol) and 3-amino-1-methyl-1H-pyrazole
(2.04 g, 21 mmeol) in DMF (25 mL} was added HATU (8.53 g, 22.4 mmol) then DHIPFEA
(7.0 mL, 40 mmol) and the resulting mixture was stired for 16 hours. The mixture was
partitinned between ethyl acetate (100 m!.) and water (30 mL). The crganic layer was

25  scpamated, washcd with 1N gitric acid (30 mL), water {30 mL), saturated sodium



rilam nal earbonyl| ht: CRyl)gxy)prratric-2-carboxrlate Fip NHoff :r 00
Met hyl 5-chl oropyr azi ne-2-carboxylate (104 ng, 0.60 nxnol) and cesium
carbonate (467 5 ng, 1.43 mmol) were added to a sol ution of

3- hydroxy-5-{[(IS) -1

(bydr oxy et/ RHHEPUI | oxy} - N{i - met hyl - | H pyr axal - 3- yl ) b®ZTaiB 0876 ny,
0.5 70 mol), in acetonitrile (5 nL) and the m xture heated in a m crowave
reactor at 160C for 330 minutes. The acetonitrile was renoved in vacua and
the residue dissolved in ethyl acetatgg(25 nL). washed with water (20
m.), brine (20 nmL.), dried (MgSO.) and 10 evaporated to a residue which was
chromat ogr aphed by preparative HPLC on O S reversed phase, eluting with

5- 95% acebRimbidtd @0 @i, wieriFenL Mﬁfnegso(utﬁ}zﬁs{e&ﬁa)mssgagme the required

duct (4l " NVR 5 (CDCI 1 7 (t 1.78 3.82 ,
ngf uc3 givapgf%zvé%fas@fwfmw : : msmbr- =Bm55wqi5,55"f=ﬁ$? 6. S9 (fjs
114), 7. Oﬁcc(sz mlidhhanz t&%w(:ihcuﬂ%é&ﬁpouﬁd@n&cﬁhmlhs‘?ﬁl&d%?}? (d, 111), 9.86 (s,
| H; nma 442 (M I dnxr-5-1 roxvn
cttnl}or oplrIlNMJ&ﬁI(CNC(Jli 0.S5et, BiAD, -lﬂ[fm 21‘31614 (8-3H)) 3-beims 2.8 @®HHTb3a sol ution

of 3-hydroxy le QX V4 1 460 0 tRyl - I H
20 pyrévd ?Ig ly}ﬁ) %)'en {h ﬁj’?g!gghﬂé Ecti( ]md)d ﬂ{n} gég{ o)rﬁ?{i r?:}‘I_(gaﬂ %'ig%m?) ,

i odotri ne(sl:lyH};inhmmHJ Yl nl. 7.8 nmmol) was added and the resulting

m xture stirred for 16 hours. Saturated sodium hydrogencarbonate sol ution
(10 ralL) was added t he solutlon stlrred for 10 mnx, saturated aqueous
sodi um t hizgsu s} 3 ' 2 bonidi€pds renoved in

e (O] et Fpy 14 at I ] he el b
Vacua. The resi dual aqueous Iayer vvas extract ed with ethyl acetate (3 x 40
m.) and the 25 organic |ayers conbi ged ried (MgSO. ), filtered and

evaporated and purified by col um® t ¥ aphy, eluting with 85% et hyl
acetate in isohexane, to give the #l tI conpound as WO 21 N1x1Nru4l
r' CT/ CA21 1 06/ 1WI2J7) - 14H (Sﬂ

18 To a sohutien of methyl 3{{{15%1-[(methyloxy)methyl}propyl}oxy)-5-
[(phenylmethyl)oxy]benzoate (6.85 g, 20 mmot) in 3:1 THF :methanol (100 mL) was added
IN lithium hydroxide solution in water (40 mL., 40 mmol), then & further 100 ml. water
was added portionwise at intervals while the resulting mixture was stirred for 2 hours. The
organic solvents were removed by evaporation and the ¢loudy solution fillered. The pH of

15 the filtrate was ndjusted 1o 3 by the addition of 2 M hydrochloric acid. This was extracted
with ethy] acetate (3 x 70 mL). The combined organic extracts were dried (MgS0O,) and
cvaporated to afford the ttle compound as a colourless oil which solidified (6.36 g,).
"H NMR § (CDCly): .95 (1, 3H), 1.7 (m, 2H), 3.4 (s, 3H), 3.55 (m, 2H), 4.3 {(m, 1H), 5.05
(s, 2H), 6.8 (s, 1H), 7.3-7.5 (m, TH); miz 329 (M-H)

0

th - ; - 1 vllox 7
xojﬂglm
5

A stirred solution of methy! 3-hydroxy-5-{[phenylmethylJoxy}benzozte (7.5 g, 29 mmot),
{R)-!1-methoxy-butan-2-ol (3,76 g, 36.25 mmel) and wiphenylphosphine (3.5 g, 356,25



a colourless foam (405 ng). tH NVR b (d6-UM SO); 0.95 (t, 311),1.5-1.8 (m
2H), 3.5 (m 2H), 3.8 (s, 3H, 4.3 (m | H, 4.8 (t, 1 H, 6.45 (s, 111),
6.55 (s, 1 H, 6.9 (s. 1. 11). 7.05 (s. I H, 7.55 (s, 113), 9.6 (s, | H;
ink 306 (MtH)' 5 3-11vdnmxv-5-[i(15)-1-1

(et hyl oxv) @@t fvdmmnenvl 1 oxvl - N- (1 - et hyl - 11f 2, 13vr axal - pe-y-ahgiga0t i de J
OH To a solution of 3-({(15)-)

j (et hyl oxy) et hyl ) propyl } nxy) - N- (I - et hyl - 31/ - pyrazol- 3-

yI) 5-j (phenyl nmet hyl ) oxy) bcn7am de (4. Sﬁg 11 mol ) in 1:1 THF: et hanol
(100 m.) was 10 added 10% w w pal | adi’ an carbon (450 ng) and the
resulting mxture was stirred under an at m)sphere of hydrogen for 6 hours.

The at th tered and
S apor at eaiigd i B TR St s b RTA R A Ba0 i e it GoliBRdb S °F Mo\ R
( CDCI 3): OwBMnd {15.83411)36.2% mmdmecd -:Bﬂ]éhvz@sweﬁﬂ) mirBteS5Mhe Mt aclbd mixBurs (S,

73 (34 3 I—é{'?’é'. 8&’ 6. 65 ("’%M‘" mkpigmg?@-:{; ff)"gk'g{hgq'{l&’%ml Zi2 (m [H),

e; h\|<ll_ Qé\”z E) ﬂi%ttm/ﬂehl?ﬁ?és)m%'d;ﬁﬂmmhﬁc%ﬁ%ﬁc ﬁni}tbnlﬁd ln'l}'NéleﬁhHl ; hyl ?ng] >
| 0O a solutron o - nc OX e ro (0),¢ - -
[ (phenyt nei“ﬂi’i”ﬁ‘ﬁi!fﬂ'%@ﬁz’ﬁ"é‘%%‘i‘éi’é 3‘9“7‘5“'@“‘]1‘11‘“& E%SHE RURE i Y
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sodi um WO Qﬁlﬂ?ﬁ,ﬂbﬂﬂr}tﬂ!ﬁ(ﬁ'&ﬁﬂﬂ%ﬂﬂfdﬂﬂ&ﬁ“[m;LMJ, heCHS lfldin 3 e (30’ m.), water
(30 m_a?and brine (30 nmL.) then dried (MgSO) and evaporated. The residue

was purified by colum chronmat ography, eluting with 50% ethyl acetate in
i sohexane, Thaprepargioh RE(RH ithahegiadrtolasmsidesceibddin KedBGatore {Coke, B1.0) .

Shue, R. 8., J. Org. Chem. 38, {1973), 2210-2211].
The preparation of methyl 2-hydroxy-5-{[phenylmethyl Joxy } benzoate was described

-2

carlier.

15
Example 30: 3]2{Azetidin-1-ylcarbonyDpyrmidin-5-ylloxy}-5-{{(15)-1-methyl-2-
{(methvioxyjethyltoxyl-¥-1,3-thinzol-2-yibenzamide

,?3

" \H::r

A mixture of 3-hydroxy-5-{[(15)-2-methory {1 -methylethylJoxy}-#-1,3-thiazol-2-

20 yibenzamide {130 mg, 0.42 mmeol), 2-(azetidin-1-ylcarbonyl)-5-bromopyrimidine (113 mg,
0.456 mmol), cesium carbonate (412 mg, 1.26 mmol) and
bromotris{triphenylphosphinekopper(l) (118 mg, 0.13 mmol} in DMA (5 mL) was stirred
in the a microwave reactor at 160°C for 4 hours. Ethyl acetate {50 mL) was added 1o the
residue and the organics washed with water (20 mlL), brine (5¢ mL), dried (MgSO.},

25  filtered and 1he solvent removed in vacuo to give a brown oil. The residue was
chromatographed on silica, ehuting with a gradient of 0-10% methanol in ethyl acetatc, to
give the desired compound (67 mg). 11 NMR & (CDChy): 1.34 (d, 3H), 2.38 (quintet, 214),



' S(CDCIl) 0.95 (t, 3H, 1.7 (in, 2H), 3.4 (s, 3H), 3.55 (m 211),
38(s 3H, 4.3 5 (m 111), 5.05 (s, 211), 6.75 (s, 111), 6.8 (s, 1 H),
7.05 (d, 2H), 7.25 (s, 111), 7.4 (m 5H), 8.45 (s, 1 H); verb 410 (M+H)'
3 (I(I - 1- KMet hyl oxy) nct hvl I ntvpyl }m -5-f | nhenrtnet hvl ) exYlbenxoic acid O
0_yo Or1 &% m@emgila sol uti on of nethyl 3-({(I9)- PCTICBNIGINI23T]
1-[ (et hyl oxy) nmet hyl ) propyl }oxy) - 5- [(phenyl ntt hyl ) oxy] banzoate (6.85 g,
20 mmal ) in 3:1 THF: net hanol (100 nlL) was added IN I|ithium hydroxide
solution in water (40 m ., 40 nmol), g]en a fiuther 100 nL water was added
portionw se at intervals V\/mIe the restlting mixture was stirred for 2
hours. The organic sol vents were renoved by evaporation and the cloudy

sol uti on f jg .10 o196 Plch Ok 1oad horhid 4y 24 @ ESIRYSAT Teb.Jedsapy the

addi tion ydroc aci I'S was extr et’hyl acetate
(3 x 70 rHﬂ)?.?SrhieIBbﬁﬂmﬁvedllbr?gam tHB S50 5 RH 96 (=i e APIBIBH)aNd
evaporated to afford the title conpound as a col ourless oil which
solidified (6.36 g,). Ill NMRb (CDCls): 0.95 (t, 3H, 1.7 (m 2H), 3.4 (s,
3H) 3 551'1(emmpai-d)ipn df Bhydngxys- i 1.5)-3 :i0Fhoxfrd | -mizthi)ethyQoBy }¢ A1, 31thiargl-Z7. 3-7.5 (m

y’jﬁ' s %5 %e?hs' 3- (((1 S1-1-1 (nethyl oxy)ncthyllnronyl )
oxvl 5 1( % ate 6 A stirred solution of nethyl

3- hydr oxyﬁﬁﬁ:&pﬁhﬁawbmtnh&tidlzﬁkyﬂchmﬁi-ﬂwﬁﬁpﬁilﬂidinﬁ9; desaribed belfw) - |
- met hoxy- but an-2-ol (3,76 g, 36.25 mmol ) and tri phenyl phosphine (9.5 g,

3625 WO ZI N171I N171141 P( "1f:t321MHNML24 71 . 1SO mmol) in dry THE (75

O R4l oot rbmansiniddia®! uti on of 40% DEAD in toluene (15.8
rnL, 36.25 mm was added ropvvl se over 30 m nutes. The reaction m xture
was allowed to wart slowy to 10 ndn f¥red for 16 hours. The THE was
evaporated and the residue was d we€d in 30%ethyl acetate in isohexane
and cooled in ice. The 5 resultant p:reC| pitate was renoved by filtration

evapol Bt ol anIsite Bl SIS FGRHY: GHio8a b 0o Aaorsh e goet 2"
mixture of 3-bromopyrimidine-2-carboxylic acid (2.86 g, 14.0 mmol) in DCM (40 mL).
'The reaction was stirred 8t RT for 2 hours, the volatiles removed I wiciio amd the residoe
dissolved in DCM (40 mL). Azetidine hydrochloride (1.44 g, 15.39 mmol), followed by
tricthylamine {4.29 mL, 30.78 mmol), were added and the mixture stirred st RT for 72
15 hours. The mixture was concentrated in vacuo and ethy! scetate (100 mL) added to the

residue. The organics were washed with water (100 mL), citric acid (5¢ mL), saturated
sodium bicarbonate solution (30 mL.), brine {50 mL), dried (MgS0O,}, filtered and the
solveal removed in wacuo to give B yetlow solid. The solid wes chromalographed on silica,
cluting with a gradient of 50-100% cthyl acetate in isohexane, to give the desired

20 compound as a yellow solid (0.86 g).

The prepamtion of 3-bromopyrimidine-2-carboxylic acid is described in the literature
(Intermational Patent Application WO 2005/028452),

25



with 10% et hyl acetate in isohexane, to give the title conpound as a
colourless oil (6.85 g). '"HNWRS (CDC1lt): 0.95 (t. Il1), 1.7 (m 2H),
3.35 (s, 3H), 3.55 (m 21.1), 3.9 (s, 311), 4.3 (m IH, 5.051s, 211),
6.8 (s, 111), 7.25 (m 211), 7.4 (m 5H); adzZ 345 (A +H' 10 The
preparation met hoxy- hut an-2-ol was described in the literature
(Coke, J. “sz..(yﬁ.)... ‘”]' R S, J. Og. Chem 38, (1973), 22FETAPppMm2etye
preparation of met hyI 3- hydroxy-5-{ [ phenyl ntt hyl ] oxy} benzoate was
described earlier. 15 Fxammle 30: 3-112-(A7etidin-S-F' I

car bonvpnvti m dEn- 5-vl | oxvi - S- 1108l - |--kéths1- 2- {net hyi oxy

ethyll oxyl -N-I.3-thizroi-2-yl benxanide O A m xture of

3- hydr oxy- 5- {[(15) 2- rnethoxy{S—m:ih | et h Iz)oxy}-N-I 3-thi azoI

yl benvam nylpyragdn-2-y1 ; i
2- (azeti dj _yhc Iy RgPpyrimdine (113 ng, 0.46 mmol), ccsium
car bonat e br onot r| s(triphenyl phosphi ne) copper (1)
(118 ng, 0.13mm|)|n DI\/A(SnlL) was P;ed in the it mcrowave
reactor at 160C for 4 hours. 450 nL) was added to the

resi due and the organics washed th (20 m.). brine (50 nL), dried
(My504), 25 filtered and the sol vept em)ved I n vacuo to give a brown oil.
The residue was chmmat ographgd o ilica, eluting with a gradient of 0-10%
met hanol in ethyl acetate, to ' t he desired conpound (67 ng). 111 NWR 8
(cbcl,): 1.34 (d, 3H), 2.38 (quimtet, 211) WO 21111 71011 7 O

4 1
PCTI CUZI I 2171 . 9 (t, 2H),
4.59 - 4. # pegiyiaxy g}';@%’f}t "‘Qi“ﬁﬁ’ %‘3‘3"?3“ “4“57Té 9@5‘%“& “i‘? ( 420
t, |1%), machP2ihreridinh} yicurtod hmdp),miﬁ% 0.30 1 #AdZohE MH Th
g)repar a% | gln o)f9 ghgt&r@ A Sﬁﬁgﬁgéﬁg\et x{- é nﬁﬁ_ @ﬂ_} e ) °
| - met hyl eﬁf?‘?’)‘%&# pA) %%fﬁﬂgﬁ dadiip aeetoniledds MDY earlier.
The prepar@kidmRiunde 55%&54 thr B-hborY A€ AORO Y MuivrRmRVORBRYT. THE Sliddde has descri bed

bel ow. 2-(Azctidin- | -ylcarbanvll-5-broponrriim dine O
cooled, filiered and conenwated in vacuo. Thc crude product was chromatographed on

2 20

silica, cluting with 0~5% methanol in DCM, 1o give the required product as a white foam
13 (282 mg)

"H NMR 6§ {dg-DMSO): 163 (m, 2H), 1.74 (m, 4H), 1.94 (m, 211}, 2.30 {m, 2H), 3.75 (s,

3H3, 4.10 (1, 2H), 4.57 (t, 2H), 4,94 {m, IH), 6.57 (d, 1H), 7.01 (1, 1H), 7.42 (m, 1§1), 7.47

(m, 1H), 7.60 {d, 111), 8.55 {d, 1H), 8.68 {d, 1H), 10.80 (s, LH), m/z 463 (M+H)’

15 The following compound was made in an analogus fashion from 3-{cyclopentyloxy)-5-
hydroxy-A-{1-methyl-1H4-pyrazol-3-ylibenramide and 5-(azetidin-{-ylcarbonyl}-2,3-
dichloropyridine.

Evamplc | Structure T mifz TH NMR (d-DMS0) ]
3la 496 | & 1.69 (m, 2H), 1,82 (m, 4H), 2.03 {m, 2H),
(M+H)" | 2.34 {m, 2H), 3.99 (5. 3H). 4.14 (3, 2H), 4.45
Y °Q’I£"- G, 2H), 5.03 (m, 111), 6.65 (d. 1H), 7.06 (1,
Ko 1H), 7.47 (z, 1K), 7.54 (t, 1H), 7.68 (d, 1H).
m\{r\*“ 8.30 (d, 1H), 8.42 {d, 15, 10.87 (s, 1H).

The preparations of 2-{azetidin-1 -ylcarbony1)-5-chloropymzine and 5-{azctidin-1-
20 ylcarbonyl}-2.3-dichloropyridine were descnibed carlier.

The preparation of 3-{cyclopentyloxy)5-hydroxy-N-(1.methyl- 1 /#-pyrazol-3-

yDbenzamide is described below:



10 Oxalyl chloride (1.50 nL, 16.79 nmmol), followed by "MF (2 drops), were
added to a m xture of 5-brntnopyrimdine-2-carboxylic acid (2.86 g, 14.0
nmol) in DCM (40 ML). The reaction was stirred at RT for 2 boors, the
volatiles removed In wcuo and the residue dissolved in DCM (40 m.).
Azetidite NYARWEIMBHI de (1.44 g. 15.39 mmol), foll owed W TiGHIk?L arni ne
(4.29 nmL, 30.78 nunol), were added and the m xture stirred at RT for 72 15
hours. The m xture was concentrated in vacua and ethyl acetate (100 ni)
added to the residue. The organi cs wgé£ washed with water (100 ni.),
citric acid (50 nL), saturated sodium bicarbonate solution (50 nL), brine
(50 nm), dr|ed (I\/gSO4) f||tered and the soI vent rempved in ntuo to give
it yellow.s : £1B BéhspiideCca, eluting with a
acetate in |sohexane to glve the desired 20

gradient o y

conpound as a yellow solid (0.86 ? wepar ation of

5-bronopyri m di ne- 2. car boxylic Cribed in the literature
(I'nternational Patent Applicat 0051028452). 25 I WR1H) 7HML7rr 41
VCTI GB2I MM I rML2 71 152 Exanpl e 31liggpen nlnxsl-A | I -

met hyl -1 f1-oyrarol -3-yl | bernam de 4444 DI ~~JI ~N- yr - TT-~~~1 LN N

D 3- (q/clbﬁéwkyrrmxip;rlaﬂ{iymtbxlywmtﬂtbi [tpmwabxﬂbvm@naam dc (200

mg, O. 59 ny.
0. 80 mml ‘%7W“)'P’“gf%.gﬁ%@u€§f” (’)An%t%ﬂngfl@gﬁﬁrg& lloslé;gmﬂﬁ{ tg{'lrwere f@sol ved |
sus perﬁjedngmad:;et nided videeargs. Shmrea::n)on whi girred aiaddrian atnrisplierr of hpdogdreat ed f or

hour s cLQwav mxturevva filtered
and concefif %%gmc'ls ?Lﬁﬂ\; Eﬁ%auwgdéfud ?ogaﬁ'g?mdmﬁlsmglha l8 grapﬁ"“md]"'jl
silica, efligndH w5 Q. I9%i88}: haagin, 21}, DES (i 4HIQi 96 (rh,I2el)r BULGs) B8, pr oduct as
a white TOUN i, 491 (m, 1H), 6.49 (m, 1H), 6.61 (m, 1H), 6.98 (m, 1H), 7.06 (m, 1H), 7.65 {5

Y1), 9.73 (br s, LH); mi 302 (M+E1Y
10

U“i}fiﬂq )

3-{Cyclopentyloxy)-5-[{phenylmethyl)oxylbenzoic acid (3.14g, 10.0 mmeol), 1-methyl-1H-
pyrazol-3-amine (1.95g, 20 mmol) and HATU (4,95, 13 mmol} were dissolved in DMF

15 (12.5 mL) then DIPEA (3.49 mL, 20 mmal) was added. The resultant mixnzre was stirred
at RT for 20 hours. The mixture was quenched with water (150 ml.) and extracted with
ethyl acetate (2 x 75 mL}, washed with brine, dried (MgSO.), filtered and concentrated in
vactio to leave a yellow oil. The residue was chromatographed on silica, eluting with with
0-30% ethyl acetate in ischexane, to give the desired product as a clear gum (1.87g).

20 'H NMR 5{CDCly): 1.59 {m, 4H), 1.83 (m, 4H), 3.79 (s, 3H), 4.76 (m, 1 H), 5.08 {3, 2H),
6.66 {t, YH), 6.82 (m, 1F1}, 7.01 (m, Y1H), 7.08 {m, 1H), 7.26 (m, 1H), 7.33 (m, 1H)}, 7.35-
7.45 (m, 4H), B.67 (s, |H); sz 392 (M+H)"



10 (282 ng). |1l NVR b (d6-DVMSO): !.61 (m 211), 1.74 (in. 411), 1.94 (m
211), 2.30 (m 2H), 3.78 (s, 3H). 4.10 (t, 2H), 4.57 (t, 211), 4,94 (m
111), 6.57 (d, 111), 7.01 (t, Ili), 7:12 (m 111), 7.47 (m ill). 7.60 (d,
111), 8.55 (d, 111), 5.68 (d, 111), 10.80 (s, Ili). nmh 463 (NM)* 15 The
follow ng cef s made in an anal ogus fashion from .

3-cycl opent ﬂgyg}%%hydr oxy- N (I - met hyl - | H pyr anal - 3- yl Ph&{{BIKi&  hnd
5-(autidin-1-ylcarbonyl)-2,3- dichlorapyridine. Exanple [ Structure mx Ii
NDMVR (dr-1331SO 318 496 8: 1.69 (m 2H), 1,82 (m 4H), 2.03 (m 214),
(WHY 2.34 (m 211), 3.99 (s. 3H).4.14 158~ 211), 4.45 (t, 2H), 5.03 (m

| 11), 6.65 (d. | H), 7.06 (t, ~YYYYA 1 H), 7,47 (t, | H, 7.54 (t, 1 H,
7.68 (d, ' H. 8.30 (d, I H, 8.42 (d, 111), 10.87 (s, 1H). The

prepar at i @€ Aty{uaye] - tafidchl or opyrazi ne and

5-(azctidin-1 20 vyl cr bonyl ) -2. 3-di chl or yridine were described earlier.
The preparation of 3{cycl opentyl ox &oxy- N{1 nethyl- i N pyraw - 3-
1
-fHn

yl ) benzam de is described bel ow 718D71ul PCTj GB21Kl onw241t - 153
34C pdn w vxv)-5-h. vdw. Ay~Vdl - net hyl ne 3-vJ)bcnza N k QM 1{

3-(Cycl opentyioxy)-A -(l -nmethyl - | pyrawl -3 -y 1)-5

- [ (phenyl net hyl ) oxy) bcnram de (1.87 4.78 tttnol) was dissolved in

et hanol (40 nlL) and 10% pal | adi um o arcoal (102 5 ng) catal yst added
under argon. The reaction was stirred under an atntosphrrc of hydrogen for

86 hours, MgMijidlogbfflot %ﬁﬁkih daRNG.28Y, RBLE thrhd]) WRACUA tO_a
li ght brown Sol i'?ci’cbgél. %"H”Eﬂ t NNRE«?R@%_ DM 2,0) 5,282 e . 1.76 (m
4H), 1. 964@mivedtin TP (129 mig) and asplutiongofdithipeg hydipyide mognhylmee BiP)g, 85049 (m 1
H, 6.61 - ( . I PR ). 9.73 (br
s | H? : ?#ﬁgnl)éxa Ebnzm%@r} a%cd@gﬁg bi r7h:a.9@ sciBon ek btireef- P RTESr 16 Holuds

(LCMS indicated reaction 80% completc), methanol (15 mL) sdded and the mixeare sirred

for a funther 4 hours, The THF was removed i vactio then water (40 mL) added and the

pHl adjusted to 7 with hydrochloric acid. The salid was collected and washed thoroughly

with cold water {8.35 g).

10 1 NMR B (dg-DMSO): 1.64 {m, 2H), 1.76 (m, 4H), 1.96 {m, 2H), 4.8 (m, 1H), 5.19 s,

2H), 6.80 (s, 1H), 7.07 (s. 1H). 7.16 (s, 1H), 7.34-7.53 (m, SH); mA 311 (M+11Y°
3 0
[+]

ol Qi?
5

15 Methyl 3-hydroxy-5-{[phenvlmethyljoxy }benzoate {10 g, 38.7 mmaol), 1-cyclopentanol
{(6.135 ml, 58.07 mmol) and triphenylphosphine {15.24g, $8.07 mmol) were stired under
argon in THF (166 mL) and cooled in an ice bath to 5°C. DEAD (25.3 ml., 58.1 mmal}

was added dropwise 10 the mixture, maintaining the intemal temperature in the range 5 -

- )

10°C. Stirring was continued for 16 hours. The mixture was concentruted in vacuo, re-
20 dissolved in cthy] acetate (60 ml.) and isohexane (60 ml), the resuitant precipitate

removed and the solution concentrated in vacuo o give a yellow ail. The residuc was

chromatographed on sitica, eluting with 0-30% ethyl acctate in ischexane, o give a

calourless oil which crystallised 10 a white solid under vacuumn.



3 axntvloxv} A (1- thyl-lHavraz 1-3-yl1M I (nhcnvl nct hvl | oxyl benraavdc o _
0" 0) ; A4 N c 3-(Cyclopentyl oxy)-5-[(phenyl net hyl ) oxy] benxoi ¢ aci d
(3.14g, 10.0 mmol ), 1-nethyl-iH pyrazol-3-amne (1.95g, 20 nmmol) and |i ATU
(4.95g, 13 mmol) were dissolved in DVF 15 (12.5 nm.) then DUPEA (3.49 nml .,
20 mmol ) was0 aWaseiniThe resul tant mixture was stirred atpdflocinodsnd®ishours.
The m xture was quenched with water (150 nL) and cxtncted wth ethyl
acetate (2 x 75 nm), washed with brine, dried (RlgSO), filtered and
concentrated in vccuo to | eave a yelil oi . The residue was

chramat ographed on silica, eluting w with 0.30"4 ethyl acetate in

i sohexane, to give the desired product as a clear gran (3.878). 20 'H 14MR

6 (CJ)Cd L ( I/ : 4, 1 H, 5.08
(a, 2H), hé”é’%‘%g‘t&q”}wz o §§§(1ﬁ11%%”’? ﬁ%’&%‘]@hj@%ﬁ o 1§ 5%‘??.{% H. 7.26
(m 111),21%, &89 (nun1H}, A6 (nif 1AR-7.28.(45 1 K77 28-F M) (mBSB) ms325I(MHH)" nt . *392 (M+H)'
--p 21K1711 Kl 7u4l PCli G3211416r 1K124?1 -154 3-(CyclgX rv axy)5d(nhenvjW1
Ythenmic acid ra Methyl 3-(cyclopentyloxy)-5-((phenyl nmethyl)oxy] beni oate
(9. 259, Zﬂlc:iﬁcpﬁﬁ'ﬁbﬁ oftfhyl ditgdfoky-Sd (phtnihih (169 | Sen)ostwlasadesdibad | on of

l'ithi um h%nroxr de nono hydrate (3.49 g, 85.0 5 nmol) in water (60 nil-)
added.? THE™ST- phasi c solution was stirred at RT for 16 hours (LCAlS

i ndi cated reaction 80% conpl ete), nethanol (15 tnL) added and the m xture
stirred for a further 4 hours The THE was rem)ved in vacuo then water (40
nL) addedExample i Ifl6{Azetifipst-glearhgnylinpridin-goy} yelepentyleaybMdd- sol i d was
col I ect edyadd. ol Qtrﬁgp,ln;ﬂtvuth cold vvater (8.85 g) 10 11 NAM b

(da- Dl -1 - L. m (m 4H) , 196(m 2H), 4.39 (m 1 1i), 5.19
(s, 2H), 6.80 (s. 1 H, 7.07 (s, H.,g 7 (s, 1 H, 7.34-7.53 (m 511);
mh 311 (A4l |)" 3devcl oneut y]®/ 't net hsl ) axvl henxnate Methyl V O
(?1 Y

10 3+Cyclopentyloxy}-5-hydroxy-N-{!-methyl- 1 F{-pyrazol-3-yl)benaumide (200 mg, 0.67
mmol), 2-(azetidin-{ -ylcarbonyl}-5-bromopyridize (193 mg, 0.80 mmol),
bromatris(triphenylphosphine)copper (186 mg, 0.2 mmol) and caesium carbonale (230 mg,
0.70 mmol) were dissolved f suspended in DMA (3.5 mL), The reaction mixture was
heated for 40mins at 200%C in a microwave reactor then allewed to cool, filtered and

15 reduced in vacuo. The crude product was purificd by chromatography on silica, cluting
with 0-100% cthyl acctate in isohexane, to give the desired compound as a slightly yellow
foam (176 mg). ‘H NMR 5 (de-DMSO): 161 (mm, 2H), 1.73 (m, 4H), 1.94 (m, 2E0), 2.28
{m, 215, 3.78 (3, 3H), 4.08 (1, 2H), 4.59 {1, 2H), 4.95 {m, 1H), 6.56 (d, 1H), 6.88 {1, 1H),
7.28 (m, 1K), 7.43 (1. 1H), 7.56 (m, 1H), 7.59 (d, 1H), 7.99 (d, 1H), 8.41 (m, 1), 10.85 (s,

20 IH): ovz 462 (M+ID"



~v 15 Met hyl 3-hydroxy-5-((phenyl nethyl | oxy}benzoate (10 g, 38.7 muol),
1-cyciopentanol (6.135 nL, 58.07 nmol) and tripl xny | phosphi ne (15. 24g,
58.07 mrool) were stirred under argon in THE (166 nL) and cooled in an ice
bath to 5C. DEAD (25.3 ml., 58.1 nmol) was added dropwire to the mxture,
mai nt ai ni ng nal tenperature in the range 5 - ICC._Stirring was
conti nued fgﬁb%ghﬁgﬁps The mixture was concentrdted i n FAdURImaEnd

di ssolved in ethyl acetate (60 nmL) and i sohexane (60 nmL), the resultant
precipitate renoved and the solution concentrated in vacua to give a
yellow ail. The residue was chromatogisphed on silica, eluting with 0-30%
ethyl acetate in isohexaae, to give a colourless oil which cryxtallised to
a white solid under vacuum WO 2007 oo7w1 PCI'ICH21KMNI2I71 -155 tH NSIR 5

(CDC13) : 1EXT 5 08
(s, 21t),

nth 325 (,

3-hydroxy- hetidlhTedday b iy e all v vag al Sk2-Bedrgrb-l1carl i er. Exanple
32: 3- f qtldh-- -V, .rbon /| i r|d 3: Ion -$- (cvcl ovent ~

Il pxvl - A" EAYIEEon ft SHUL Isdaphsamige (:1) 1 N -~ NAAN ~ O

~N N O 10 3-(Cycl opent yl oxy) - 5 h}idroxy 4 - hyl -1 H pyrazol - 3-yi ) bennt m de
(200 ng, 0.67 mmol), 2-(azeddin: | C oxt") 5- bronopyri di ne (193 ny,
0.80 nmml ), bronntris(trlpheny p osﬂ@ﬁneﬁcopper (186 ng, 0.2 mnol) and
caesi um carbonate (230 ng, O0.70 rniugl) were dissolved I suspended in DVA

(3.5 mL). The reaction m xture-wasg™fated for 40nins at 200C in a
m crowave reactor then allowe @3Jg§§|, filtered and 15 reduced in vacuo.
The crude product was purified by chromatography on silica, eluting
DIPEA (0.26 mL, 1.5 mmot) was added 1o a mixwure of 5-((3-{{(1 R,28}-2-hvdroxy-1-
mcthylpropyl]oxy}-5- {{{1-methyl- 1 H-pyrazol-3-yllaminolcarbonyl } phenylloxypyrazine-
2-carboxylic acid and 5-[(3-{[(15,25)-2-hydroxy-1-methylpropylJoxy } -5-{[{ |-methyl- 1 H-
pyrazoi-3-yl)amino jearbonyi }phenyl)oxylpyrazine-2-carboxylic acid (1:1} {0.16 g, 0.37
10 mmol), azetidine hydrochloride (71 mg, 0.75 mmal} and HATU (299 mg, 0.79 mmol) in
DMF (5 mL) and stirred at RT for 72 hours. Ethyl acetate (40 mL) was added and the
mixture washed with water (2 x 30 mL), brine {30 mL), dried (MgSQy), filtered amd
reduced I vacuo 10 give a yellow oil which was chromatographed on silica, elating with 0-
100% cthyl acetate in isohexane to give the titled mixture of diasteroisomers asa
15  colourless ail. The mixture was scparsted by chiral prepamtory HPLC on a Chiralpak [A
{250 mm x 20 mm} EG014 column, cluting with 30% ethanol in tertbutylmethyi ether.
The first diastereomer cluied, Example 33a, was isolated as a white foam (18 mg).
"H NMR § (CDCh): 1.19 (d, 3H}, 1,23 (4, 3H), 2.26 - 2.34 (m, 3H), 3.74 (s, 3IH), 3.77 -
3.85 (m, 1H), 4.13 - 4.23 (m, 3M), 4.63 (v, 2H), 6.72 (d, 1H), 6.86 (1, 1H), 7.16 - 7.22 (m,
20 2H), 7.27-7.30 (m, 111), 8.27 (d, 1H), 8.31 (5. 111), B.79 {d, 1H): msz 467 (M+1])’

The second diastercomer cluted, Example 33b, was isalated as a white foam (19 mg).

"H NMR 8 (CDChy): 1,19 {d, IH), 1.22 {4, 3H), 2.27 - 2.36 (m, 3H), 3.73 (s, 311), 3.76 -

3.34 (m, tH), 4.13 - 4.22 (m, 311}, 4.62 (t, 211), 6.72 {d, L H), 6.86 {t, 1H), 7.17 - 7.1 (m,
25 1H), 7.21 {d, 1H), 7.28 {t, 1H}, 8.26 {d, 1H), 8.40 (s, 1H), 8.79 (d, 1H); vz 467 (M+H)

The preparation of a mixwure of 3-[(3-{[(| #.2R)-2-hydroxy-]-methylpropylloxy}-5-{[{1-
methyl-1A-pyrazol-3-yl}Jamino]carbonyl }phenyloxy]pyrazine-2-carboxylic acid and 5-



wi th 0-100% et hyl acetate in isohexane, to give the desired conpound as a
slightly yellow foam (176 ng). 111 14MR 8 (d6-DM SO): 1.61 (m 2H), 1.73
(m 414), 1.94 (m 211), 218 (m 211), 3.78 (s, 3H, 4.08 (t, 2H), 4.59
(t, 2H, 4.95 (m I H, 6.56 (d, I H, 6.88 (1, 1 H, 7,28 (in, I H, 7,43
(t. 1 H, ™oewimrdH), 7.59 (d, | H, 7.99 (d, i H, 8.p%utstedoidy; 10. 85
(s, 201 H; nmMz 462 (MH i)' WD 21H7AK1 71W1 Pi Tl GA20H611 12J; 1 - 156-
Exanmol e3 - 3 115-(Aartidln | -vicar bon-'"lI]nyrpAn Z vlloxy] 5-1H R 2R]-2
hrdrox+ 1 nethrlaran-1l ozyl - +V-(1- rre(tgﬁll-lIf-vvrazal-3-rgbenram de and
3-H54A7ctidl n-1-rlcarbonvl]nxrarin-2 oxv 1-5-{1 (1S Ac' -2-hydroxy-t-
methtl nranrl | oxrl ~-(1-nmethSl-I1fl-n-ra~ok3--1]benaam de{1:11 ~N- HD, Y r N

N C N t4 i xture oF5-((3-
L1 R 2R) - LT e B By BIS) (Sl e L
H- pyr azol yikmiid]cuniangl} plenipOomsip e By eartemylfqaeid(1 i 1 G-de@enibed bdosyl i ¢ aci d and
{(3-{ [(I S25-2 -hyd rox y- | -methylpropyl}oxy} -5-{ If 1-methyl- | H
razol - 3- yI )am noI cvhanyl )phenyl )oxy] pyra2| ne- 2- car boxyl ic acid (1:1)
' ' @] 1kthe ) T g [5 mmt ol ) and HATU

—~T Ul
o !

(299 , ( 72 hours. Ethyl
acet ate (ZPHN ARSI B S at P SIS h--””d with water (2 x 30 ni),
brine (30jﬂL 320012 IV bLIhe g Wi b26E3an to give a
yel | ow oi I _whi ch was ¢ ronatographed on s‘llca eluting with 0- 100% et hyl
acetate i |}k - Y 2 pdcliria.lgf di astetaisoners as it 15
colourless ail. The nlxture was_ separ ated chiral preparatory HPLC on a

Chiral pak 1A (250 mm x 20 toot] BQ.14 C tln’n eluting with 30% et hanol in
tertbutyl methyl ether. The s dte,'l‘mrrer el uted, Exanple 33a, was
isolated as a white foam (13 ng). ' NRS(CDCI)) 119(d 311), 1.23 (d,

311), 2.26 - 2.34 (m 3H), 3.74 w8H), 3.77 - 3.85 (m | H), 4.13 - 4.23
(m 311), 4.63 (t. 211), 6. 72w H, 6.86 (t, I H, 7.16 - 7.22 (m 20
211), 7.27 - 7.30 (m 1I1), 8.2 (d, 111), 8.31 (s. 111). 8.79 (d, 1 H;
xt/z 467 (14+11)'

10 Lithium hydroxide monohydrate (38 mg, 0.88 mmol) in water (3 mbL} was added 1o methyl
5-1(3-{{(1 R,2R}-2-hydroxy- 1 -methylpropyljoxy}-5-{[(1-methyl- | H-pyrazol-3-
yl)aminclcarbenyl }phenyloxy jpyrazine- 2-carboxylate and methyl 5-[{3-{[{15,25)-2-
hydroxy-!-methylpropyl}exy}- 5- {[{1-methyl- 1 H-pyrazol-2-
ylJaminc jcarbany] }phenyljoxy}pyrazine-2-carboxylate (1:13 (0.26 g, 0.59 mmol) in THF

15 (6 mL)and the mixture stirred ot RT for 72 hours. The THF was remaved in vacuo and the
aqucous residue adjusted 1w pH3 with citric acid, then extracted into ethy] actetate, washed
with water (30 mL}, brine (30 mL), dried (MgS0,), filtered and the solvent removed in
vacua to give the desired compound as a white solid {(0.16 g).

"H NMR & (de-DMSOY: 1.16 (d, 3H), 1.26 (d, 3H), 3.84 (5, 3H), 4.20 (m, 1H), 4.49 (m,

20 1H), 4.89{d, 1H), 6.64 {d, 1H), 7.13 (t, L1H}, 7.49 (s, 1H), 7.59 (s, {H), 7.67 {d, ItD), 8.72

{d, 1H), 8.35 {d, 1H]}, }10.93 {5, Li1}, 13.53 (5, LH); m*% 426 (M-H)



The second di astereoner eluted. Exanple 33b, was isolated as a white foam
)9 m). "HAMRS (CDO)1): 1,19 (d, 3H), 1.22 (d, 3H), 2.27 - 2.36 (m
311), 3.73 (s, 311), 3.76 - 3.84(m

|H), 4.13-4.22(m 311), 4 62(t,211),6.72(d, 1H),6.86(t, | H, 7.17 - 7. 19 (m

25 1 H), 7.3 728(t1H) S.26 (d, 1 H), 8.40 H, 8.79
(d, 111); ntlz{'%é"}' ‘t’“ ' The preparation of a mxture”b-f"(“?l'(“(@"{” (I
R, 2R) - 2- hydroxy- | -net hyI propyl}ox)"'}-5-f [(I -

met hyl . | H- pynzol -3-yl )arrtino] carbonyl } phenyl ) oxy} pyrazi ne- 2- car boxylic

acid and S. wl) 21 07/1P07iul PC'r 1C826886R102471 -157

[(3-{[(1S, 25)-2- hydraxy- |-methylpropyl]oxy}-5-({() -methyl-I H pyrazol-3-

yl ) am no] car bonyI )phenyl )oxy) pyea2| ne- 2 car boxyl ic acid (1:1) is described
r D d ‘ 5 .

below. 5 A v

Horrttw .; | ri e20arboxyllc ncid and

5. 10- 11(1. S ﬁ&a%rﬂnethyu ff nvr aw] - 3-

yftdm nal g weonR e Heii ] NQO HO
J N 010, 088mm|)|nvvater (3 n)
was addedX I -met hyl propy

no] car benyl

Il oxy}- 5{((I rrethyl I H-pyrn 513%“_5[(3{ 1(1'S,25)-2- hydroxy- |
p

oI
) phenyl ) oxyl pynei ne- 2- car boxyl ﬁer
-met hyl propyl Joxy)-5- ((() - h razol
yl ) am no) car bonyl } phenyl )oxy) pyr ar| ng- 2- car boxylate (1:1) (0.26 g, 0.59
nmmol) in THE 15 (6 nlL) and the e stiffed at RT for 72 hours. The THE
was rerrwed in vacua and the;ﬂz.-in us residue adjusted to pll3 with citric
acid, then extracted into ethyl sactetate, washed wth water (30 ni), brine
(30 m ), dried (MgSQA), filtered and the solvent renpved in vacua to give
the desired conpound as a white solid (0.16 g). 111 NVR 5 (de-DvsO: 1.16

( d, 3(11) : njmﬁn@m(é?ﬁ }%Ei!)my% ﬁ&bk(l?l)—lféﬂ}l}imxf' a%tﬁﬂﬂmaﬂylwx}} A qﬁn&ﬁ?? 5"%0( i H)111)
7 67 (d, mm:;nl-i!arl]’pglmnud: and 3-hydroxy-5-{[{1§,.25)-2-hydroxy-1 m:thylpmpyl]ux}}-h'-{l-
methyl- 1 H-pyrazal-3-yD)benzamide (1:1) (230 mg, 0.75 mmal}), methy] S-chloropyrazine-
10 Z-carboxylute {195 my, 1.13 mmol) and potassium carbonate (208 mg, 1.51 mmel) in
acetonitrile (5 mL) was stirred in a microwave reactor at 130°C for 3 hours. The solvent
was removed in vacug and water added. The mixum was acidified, extracted into ethyl
acetate and the combined organics washed with bnine, dried {(Mg30,), filtered and reduced
in vacua to give a yellow foam (265 mg), which was used in the next step witheut further
I5  purification. 'i NMR & (CDCh): 1.29 (m, 6H), 1.99 (s, 1H}, 3.80 (5, 3H), 3.90 (quintet,
1H), 4.05 (5. 3H), 4.25 (quintet, 1H), 6.82 (d, LH), 6.95 (t, 1H}, 7.30 (m, 2H), 7.3% (s, 1H),
§.55 (s, 1H). B.55 (s, 1H), 8.86 (s, 1H); m/z 442 (M+H)"

The preparation of 3-hydraxy-5-{[( 1R, 2R)}-2-hydroxy- 1 -methylpropylloxy }-A-( t -meihyl-
20 |H-pyrazol-3-yl)bcnzamide and 3-hydroxy-5-{[(15.25)}-2-hydroxy- 1 -methylpropylloxy}-
N-(1-methy)-1 #{-pyrazol-3-yl)benzamide (1:1) was described carlier.



(d, 1 H, 8.95 (d, 111), 10.93 (s, 111), 13.53 (s, | H); mh 426 (MIli) WO

210700,041 i'I[ ~ R 21 ftuj rl 12~ : 1 -158 L yl5-TUilllR

=hydnxy-i - met hvl nroovl | oxv}-5-41(1-nmet hyl -1 Hnsrn al. 3-

vl ki m nol cnr bonvl } phenyl bxyl nvrazi ne- 2- car baxyl ate and Met hyl

i -1(3-{1 ( 43385 mrAntiydr exvl - met hvl n: unvl | oxv} - 5- {f ( 1- met het G bivemozsixol - 3- |

m ca onvl} hcnvllasvl nnaxi no-2-ratr6axvliatc (1.k] Ho H 'O NO A mxture

of 3-hydroxy-5- ([(! R 2R)-2-hydnxy- |-tnethyl propyl]oxy) -N (1-nmethyl-1 H

pyrazol - 3-yl ) bcnzam de and 3-hydroxy;55§,[(l5,2.5)-2-hydnxy- | - met hyl pr opy

1] oxy}-N-(1- nethyl -1 H pyraznl-3-y'1)bcazatnide (1:1) (230 ng, 0.75 nmol).

nct hyl 5- chloropyra2|ne 10 2carboxy|ate (195 ng, 1.13 mml) and potassi um

car bonat eE{wfise 18 A: 5 1] Ea A& FR1-$ ad in a

mas renoved 1 n wcuo and
JUELD YT AHY Y ORY dof b ML BYI RV ERTIRCYURONZABWEd i nto et hyl acetate and

t he conblned organi cs mashed with brine g%;ﬁg (MgSAH), filtered and

8

reduced in warn to give a yellow foam§?2 ), which was used in the next
N (CDC13): 1.29 (m 6H), 1.99
Il H, 4.05 (s. 3H), 4,25 (quintet, i
(m 2H), 7.39 (s, ) H. 8.55 (s, |

step Wi thout further 15 purifi@alyo
(s, IH), 3.80 (s, 3H), 3.90 (quintefs
H, 6.82 (d, I H, 6.95 (t, 114).
H. 855 (s, 1 H, 886 (s, 1 ; a 442 (lot+H" The preparation of
3-hydroxy5-{ j (IR 2R)-2- hydnxyx4L{- et hyl propyl | oxy}-N- (4 -nethyl- 20
11 f - pyrazol - 3-yl ) bcnxar ni de and 3=hydroxy 5-{ [(IS. 2S)-2-hydnky- |

descr] bedt S bl 155 B el s MORKEE® %?&%5%@1\8%5 DSt e 3
3- t 15- Az etedivi2{mythglax hahyiloxy 85 imetiolpyrazitd-2-¢hbehr bnidd {li?idg— 0. Sﬁmﬁolhyl -2-
(methv Oxgchg-Pa\z/!.l:t{do -ylcl.?rbgn}%-pt A 1"3’{]31”1.:% gfll nllgh%%pamlsjm accmmtnle (5
L) and the stirred mixture heated gt 120°C in & microwave reactor for | hour, The
mixture was cooled 1o RT and ambient pressure, the aceionitrile evaporated in wiewo, the
residue partitioned between water {25 ml) and ethy) acetate (50 mL), the organic layer
10 washed with brine, dried (MgSO.) and evaparated to a residue which was
chrematographed on silica, eluting with cthyl acetate, 10 give the desired product (181 mg).
'H NMR § (CDCly): 1.3 {d, 3H). 2.35 (m, 2H). 2.5 (5, 3H), 3.3 (5, 3H), 3.45 ~ 3.55 (m,
ZH}Y 4.1 — 4.4 {m, 4H), 4.55 (m, 1H), 7.0 (d, 1H),7.35 (4, 1 H), 7.45 (s, 1H), 7.45 (s, 1H),
8.05 (s, 1H), 8.4 (s, |t} and 9.35 (s, 1H). mrz 484 (M+H)".
15
The following compaunds were synthesised in an analogous fashion from either 3-
aydroxy-5-{[(15)-1-methyl-2{methyloxykthyl]oxy }-A-(5-methylpyrazin-2-yl Jbenzamide
or 3-hydroxy-5-[{15)-2-methaxy-( | -methylethyloxy]-¥-{1-methyl- 1 H-pyrazol-3-
yl)benzamide and the eppropriste halogensted heterocycle:
Exemple | Structure miz | NMR
34a 512 | TH NMR & (CDCly): 1.3 (4, 3H), 2.3 {m. 2H),

oy g ﬁ (M+H)" | 2.5 (5. 3H), 3.3 (s, 3H), 3.45 — 3.55 {m, 2H), 4.1

—4.35 (m, 4H), 4.55 {m, 1H), 6.9 (d, IH), 7.2 {d,
1H), 7.35 (s, 1H), 8.05 (s, 1H), 8.1 3, 1H), 8.2
T e (d, TH), 8.3 (s, 1H) and 9.45 (s, 1H),




L' 8 Cesiumcarbonate (489 ng. 1.5 nmml) was added to a sol ution of
ydroxy-5-t[(1S)-1 5
hyl - 2- (et hyl oxy) et hyl | oxy} - N- (5- net hyl pyt nzi n- 2-yl ) benzam dc (159 ng,
mew ) and 5-(afetidin-I-ylcarhonyl)-2-chloro-1,3-thiazolc (152 nyg,
0.75 mrol) in acetonitrile (5 nlL) and the stirred m xt at 120C
init mcrdh%@‘é”‘i’"é"ﬁé‘t or for 1 hour. The nixttrr was coo'#éc?rlﬁ Iﬂ%g{a’ﬁd
anbi ent pressure, the at:etvnitrile evaporated in vacuo, the residue
partitioned between water (25 m.) and ethyl acetate (50 nL),the organic
| ayer 10 washed with brine, dried (MgS® - and evaporated to a resi due which
was chronmat ographed on si Ilca eluting with et hyI acetate to give the
desired p RS 'r;,, 2—35— 2H) ,
2.5 (s, 3 3 45 --| 385 ‘“ﬁlﬁif‘mﬁ’ﬂ 13&”11!43(%?(“21%‘1} 4.55
l(mH) I I-%, Jfi2C ) o gl,&]’l-l) [ﬂ)mﬂs izgshm}musmg& 4583, 551&,)1f{) 48 05 (s,
. 8. S, n : oW ng
conmpounds| wer e sypt hesi,séd i n an janal ogoq.ls"ﬁ?‘aéa/r%ry?'r éﬁg]{%ﬂf’hgeﬂds-
hydr oxy-5f (((1 S) J’ IH),7.25 (d. IH},?.’!S[d IH), 8.05 (s, 1H), 8.3

- et hyl - 2 et hyl Kyl NH( 5- |
met hyl - 2{ net hy oxy) t Ayl ] cxy} - N-|( 5- t nef %’lﬂ%’i‘% %Q’ﬁ\?ﬂ{'ﬁ%@’réﬁf

| O
3-h
met
0.5

:z

3- hydr oxy+5j(1S)-P- net haxy- (1 -nrilhyl et hy™) oXy[ - - 3-

yl ) beozsnt i détcand| t he appr gpreiet d hEBogE My ﬁlﬁ@?‘dﬂobybﬂ. B). Bampie
Structure|ink NVR 34 11),
T L i Sy 1R
(m 4H), 4.55 (m ]ghi)r["? (d 1 , 5¢4{5m‘(}ﬂ ﬁﬂl&Hﬁ Widsyl}(a | H),
8.05 (a, L H, S.| ; a a (dw sidHiy, 782(3 1H§,ulstﬂmamlmﬁ 4|{>/R(S 1

, WD 20p7141 070$1 PC | IG 0211f 16f 1 "AT4 H N
(H)CDC],): 1.3 (d, B11), 2.3 (m 214). . 13'61“15!1' S EME?%D;“Q Biaed
3.3 (s, 3H), 3.45/- 3.55 (m zH),| 4.2 |a$G230), 4.55 (m | Ft), 4 6‘) (t,

219, 6.8 ey o r S AT e Rk STCha 13 8 3, 206, 7| 3
~° R {M+H)' | 2.5 (3, 3H), 3.3 (5, 3H), 3.45 - 1.55 (m, 2H),
;L{To 415 (t, 2H), 4.4 (1, 2H), 4.55 (m, 11D, 7.0 ¢d,
1), 7.3 (d, 1H), 7.45 (s, 1H), 7.65 (s, I H), .05
{3, 1H), B.4 (s, 1H) and .45 (s, 1H),
e ] 498 | 'HNMR & (CDCL): 1.3 (d, 3H), 2.25 (m, 2H).
\uﬂrqu KIN]/ (M+HD" | 2.45 (s, 31D, 2.5 (s, 3H), 3.3 (5, 3H), 3.45 - 1.55
" (m, 20D), 4.5 — 4.2 (1, 4H), 4.5 (m, 1H), 7.0 (d,
1H), 7.35 (d, 2H), 8.03 (s, 1H} 8.4 (s, 1H) and

o 9.45 (s, 1H).
BERE 486 | 'H NMR & (CDCL): 1.3 (d, 3H), 2.25 (m, 210),
oy .':'E:"- (MAED® | 2.5 (8. JH), 3.3 (5, 3H), 3.4-3.55 (m, 2H), .7 (s,
D 3H), 4.1 — 4.2 (1, 4H), 4.5 {m, TH), 6.7 (s 130),
EL}T 6.95 (5, 1H), 7.2 (d, 1H), 7.3 {d, 2H) und 5.6 (s,
s IH).

** The compound was partially crystallised from diethy] ether; mpt: melting onsct 80.7°C.
==* Exumplc J4b, 3-{[5-(azctidin-1-yicachonylipymzin-2-ylJoxy}-5-{ [{18)- | -methyl-2-
(methyloxy)ethylloxy }-N<{5-tmethylpyrazin-2-yl)benzamide, was also prepared in the
following manner,

5 A mixture of 3-hydroxy-5-{[{15)-1-methyl-2-{mcthyloxy)ethyl]oxy }-#-( S-methylpyrazin-
2-yl)benzamide (25.4 g, $0.0 mmol), 2-{azetidin-1-ylearbonyl)-5chloropyrazine {17.4 g,
§8.0 mmel) and potassium carbonate (31.1 g, 240 mmol} in acetonitrile (254 mL) was
heatzd at 60°C for 24 hours. The solvent was removed by evaporation and the residue



c (s, IH, 8.45 (s, | 8. s, I H and 9.45 (s, | H. 34c 478 HNWR 6

(CDC11): 1.3 (d, 3H). 2. 2H). ()4+}1) 2.5 (s. 3H), 33 (s, 3H), 3.45

8 (

-3.55 (m 2H), ~M".i 4.(1?-4.35( a, 4H), 4.55(m I H),6.8(d,ill), ¢ 6.95 (d,
i
(

'
IH, 7.2 (s, 1 H, 7.35 (s. 1 H), 8.0 (dd, 111). 8.05 (s, 111), 8.35 (d,
111), 8,5 dB.amzedand 9.5 (s, 111). 34d 484 'H NWVR b O:Bem4nI3 (d,
3H), 2.2 (m 211), (N+H)' 2.5 (s, 3H), 3.3 (s, 311). 3.45 - 3.55 (m 2H).
4.15 (t. 2H), 4.4 (t, 21-i), 4.55 (m 111). 7.0 (d,

111), 7. 3(d, I H), 7. 45(s, 1H), 7. 65(s, | H) , 8%%. (s, 111). 8.4 (s, 110 and 9. 45
(s, | H. 34e 498 'FI NMR 8 (CDC 13); 1.3 (d, 311), 2.25 (m 2H. ,a a
k~"1 (itl+H)' 2.45 (s, 311), 15 (s, 3H), 3.3 (s, 3H), 3.45 - 3.55 (m
211), 4. 1parfigned betwdth ethyl abdaté (15 vobhdd watér Q0 v6ll). The ldyedk victd Jeparkedd (d, 2H),
8.03 (s, FH), 8.4 (s. 1 and, 9.45 (s, IH), 34f * 486 H NVR E (Cl)dvy):
1.3 (d, 31*5)@92%?%&“51;%15“&5(1 iryo grhyl peeupte (2 ¥, 40, vof) and shecombined 1 1) "3 3 (]
3H), 3.4-3 Eicéw&hummu.%u-,?(z(xssmlgb}ims%l}ﬁﬁu&gé@,.mumc&rné.nﬁﬂaa, | H),
6.7 (s, 111), or 6.95 (s. 1 H, 7.2 (d, 1 H. 7.3 3d, 214) and 8.6 (s,

| H). The breepd Jihd rarisdye was ehiremaiogrenhod omsilicas eluring with dhyd aerje.de gisg theppt

nmelting o ﬁ%@& gsa n@ﬁ@fﬁ{)’fzgﬁ‘rﬁc putE naieH AR AR Nk Rt rerr-

n-2-yl ] oxy)-5-
(et hyl ox ety othen (3018, sedddwvigygeauina clsiglliddyamplri (the scadasvesd so prepar ed

lArr:1 ;Pﬁr e;?%lnﬁc‘gﬁbg&ﬁ@?ﬁl?gyﬁ{ﬁmﬁgﬁww - %{Wdc’)’)?%vg? .Hlyal 'TH&TITRI- (5- net hyl py
razin- 2- ghphxenf brirdebé@inethyycthBahd isatetane added and the flask scratched to
T o SRRSO RRAD WAl s e b TR
10 material {melting onset 110,1°C) collected by filiration (29.1 g).
"H NMR 3 (de-DMSOY: 1.27 (d, 3H), 2.30 (quin, 2H), 2.49 (s. 3H), 3.31 {5, 3H), 3.47 -
3.56 {m, 2H), 4,10 (t, 218, 4.57 (t, 2H), 4.79 (td, 1H), 7.13 (1, {H), 7.48 {td, 1H}, 7.57 (d,
1H}, 8.36 (d, 1H), 8.56 (d, 1H), 8.69 (d, 1H), 9.26 (d, 1H), 11.00 (s, 1H); msz 479 (M+H)’
This crystalline form could be convened to a differen cryswulline form by placeing
15  approximately 30mg of material in a vial with a magnetic flea, and adding approximately |
mL of water, A few (3} drops of methano] were sdded to this, and the vial was scaled with
# lid. The slurmy was then left (o stir on g magnetic plate a2 RT (25°C). Afier 3 days, the
sample was removed from the plate, the lid rermoved and the slurry left to dry under
ambient conditions. The new crystalline form (melting onset 110.2°C) was shown to be
20 different by XRPD analysis.
The title compound may also be crysiallised by stirring a slurry of the compound in water,
The preparation of J-hydroxy-5-{{(15} 1-methyl-2{ methyloxy)ethyl]oay } -N<(5-
methy!pyrazin-2-yl)benzamide is described below:

25

OH
10% Palladium on charcoal {700 mg) was added to a sclution of 3-{[(15)- 1-methyt-2-
{methyloxy}ethylJoxy }-¥-(5-methylpyrazin-2-y1}-5-[{phenyimethyoxy Jbenzamide (7.0 g,



heated at 60C for 24 hours. The solvent was renoved by evaporation and the
resi due WO 21ML71007011 PC17(:6 2 0)6 /01 2;71 - 161 partitioned between
ethyl acetate (15 vol) and water (10 vol). The |ayers were separated., the
aqueous | ayer further extracted into ethyl acetate (2 x 10 vol) and the
conbi ned ani.cs washed with water (2 x 5 vol), brine i ed
(MgSQ+) , fl‘T‘?é'F'é‘H'”"t'oncentrat ed in vacua. The residue \éﬁ‘r(‘é'%r")éﬂr%fobnphed
on silica, eluting with ethyl acetate, to give the 3 desired conpound as a
foam (33.7 g). The pure material was dissolved in hot ten- butyl nmethyl
ether (30 viols), seeded with genuine -d 7y’stal line sanple (the seeds were
isolated from a smal | scal e crystal | i sati on when material was dissolved in
a mni num of ho - hnet h et hen |s hexane added and
the f1ask Y% hé o b‘.rlgr‘?ﬂt}é %%ygvﬁ F%‘a‘ﬁ #)%%ﬁff 23RBS over ni ght, The
m xt ure Wmmdommm%sﬂmam mmevcamymrnhahd theethidol gvapbgal |1 10. 3C)
collected py filtrat (291ﬂ NVR S (d6-UVBO),: ,1.27 (d, ;311), 2.30
(qui p, 2H)7 V8489 ’“ i WasSTYSH t‘%db@ﬁf‘hf@ﬂ"?‘“w@%@‘@ﬁﬁmﬂﬂ')‘w“&dlo (t,

(2llé) 411157(1(}2,%2111@1»1!1‘5 ,30'1 151(-.-1'10”]155 2@3({%13 Vs *:DH}‘ Y448 s (EngjL4H)lll)737

11. 00 (5, -Sm 1), ﬁrﬁ'ﬁbf e LH)THY &, tlﬂlzéﬂé[ﬂ |1Hb SfQSr(mlbld,LH@(b-e“'t}@nd/ened to a
di fferent f by pl aeeing 15 approxi mately 30mg of material in
a vial f'fgssiﬁ Hje%]ﬁzs ﬂrﬂg and addi ng approximately I nmlL of water. A few
(3) dr ops "Bis rmctliuamls alse remabiele dsispmethare] assmobrettisad using 5 bagrssated With a
lid. The shtérrqy_was then left to stir on a nagnetic plate at 1ZT (25C).
After 3 da sanpl e was renoved ftvmthe plate, the lid renoved and
the slurry Ieft to dry under anbient conditions. The new crystalline Form
(el ti : 0 different, by XRPD anal ysis. The
title SN IRAeC-XO%r 1 ry of the

conmpound immg%@mw%atl on of 3-hydroxy-5-(((1S)- I-methyl
-2-(nicthyloxy)ethyl]uny)-N(5- nethyl pyrazin-2-yl)bennaraide is described
bel ow. 25 3-Hvdroxv-5-4 If | Al neth d Eg" ykt hyl 'axrl N-(5-rncthylo
ijn? vllbenzam dc CH 10% Pal 1~WH al (700 ng) was added to a

solution of 3-([(1 S)-1-nethyl-
0

<

Oxalyl chloride (2.1 mL., 24.0 mmol) was added to & solution of 3-[(15)-2-methoxy-{1-
methylethyDoxyi-5-{[phenylmethy!joxy }benzoic acid (6.32 g, 20.0 mmel) in DCM (100

15 mL) und the mixture stirred at RT for 4 hours. The mixture was evaporated in vacuo o a
residue, which was taken up in DCM (25 mL) and added to a stirred mixture of 2-amino-5-
methylpyrezine (2.2% g, 21.0 mmol) and pyridine (1.94 mL, 24.0 mmol) in DCM (100 mL)
at 5°C - 10°C. The mixture was stirred at RT for |8 hours, the DCM cvaporsted in vacuo.
The residuc was partitioned berween water (50 mL) and ethyl acetate (150 mL), the

20 organic layer washed with brine, dried (MgSO.) and evaporated to a residus, which was
chromatographed on silica, cluting with 50% cthyl acetate in isohexane, to give the desired
compound (7.0 g). *H NMR & (CDCh): 1.3 (d, 3D, 2.5 (s, 3H), 3.3 (3, 3H), 3.4 - 3.5 {m,
2H). 4.5 (m, 114), 5.0 (s, 211), 6.7 (s, LH), 7.0 (s, 1H}, 7.05 (s, 1H), 7.35 (m, 5H), 8.05 {5,
1H), 8.2 (s, 1) and 9.5 (5, |H), mv/z 408 (M+H)".

25
The preparation of 2-amino-5 methylpyrazine is described in the lierature [Tetrochedron
Lets. 1002, 9287].



(et hyl oxy) et hyl ] oxy) -i V- (5anet hyl pyraxm 2-yl ) -5-[ (pbenyl net hyl ) oxy] bennm d
e (7.0 g, WO 3IML7II MP7(111 PCI'I1CO2tH WNP 471 -162 17.2 mmol) in ethano
(125 m.) and the m xture stirred at RT under a hydrogen atnosphere for 4
hours. The catal yst was renoved by filtration and the ethanol evaporated

in vacuo. swhaewaeindue was crystallised Frain ethyl acet®&FBGBYUMEENt he
desired conpound (4,22 g). "HNWR 6 (CDC13): 1.25 (d, 311), 2.5 (s, 311),
3.3 (s, 3H, 3.A- 3.5(nL2H, 455 (m I H, 6.3 (br, 1 H, 6.55 (s, 1
11). 6.9 (s, 111), 6.95 (s, 111), S QO5efs, 111), 8.45 (s, I H and 9.5 (s,
111). ,n/z 318 (M4-H)'. This reaction was al so carried out using nethanol
as solvent and using 5 bar pressure of hydrogen. 10 3-f if

1S)-1- I\/Et 1);13 pwnmvcwzmwmyl -G leehy ot yds sk f plaony inc¥il) Joor } bérzbichen v
| nct hyl E%agrvaﬁ%g 1o o rNtl-N~ 6 Oxalyl chloride (2.1 niL, 24.0 muol)
was added"f" dSERROSATISE 3-[(1S) - 2- net hoxy- ( 1-
et hyl et hyrhe pre Fsmfun(o(mhﬁ-ﬂmm[maynmky eﬂmymc)bm(fﬁ{lsac@yl ?8.0 nmol) in
DC41(100 15 ),..and m xture stirred at RT for 4 haurs. The m xture
was evapolP '3r5fub‘%ﬁlﬁ‘3fwd§5q”@€drﬂd§r whi ch was taken up in DCM (25 ni)
and added pRpshtidn (&ro@Rl 1 1206 9 21.0
nml ) gndTgsrldlJgfégﬁmgmxmﬂéﬁughtnunof?gﬁﬁm%gﬁﬂq¥oo #ﬁﬁz a;ﬁ%éa- %OC. The
m xt ure walidgle §-(azgtidie- | pricarbany g, 3%@”@?%@‘%%6%@@“?‘?1% acuo. The
resi due 150 mL
WeRio %hhb %r:ﬁgcﬁ Eﬁw b r}%—cl‘ﬁ%y@d d‘m?ﬂﬁi &%ﬂ“bmﬁ%@&ﬁuﬁ ),

t he 20 organ l"ayer _ i ne and ‘evaporated to a
resi due, ﬁ%hmﬂuhméshuuﬂcB@Haksgbabhdwron silica. eluting with 50% ethyl

(Coairy: TnsPRAEAERGr s Gaediofd- %ﬁk&@%ﬁﬁmﬁﬁﬁmﬁéﬁ% el 1 %,

(5Ir-n|) 1;11%5 ?mplhi;@ﬂ'?%ﬁ?]wgﬁw N o 5( N H) 0t Oiogs( IMtDré 7.352(5m
s : s an s r :

The preparation oft-am no- 5 nethylpyra2|nc is described in the literature

[ Terr ohedrig 3 ’ 3

Oixalyl chloride (0.47 mL; 5.41 mmeot) was added to a solution of 2-bromo-4-methyl-1,3-

15  thiazole-5-carboxylic acid (1.0 g; 4.5 mmol) in DCM {25 mL). The mixture was stirred at
RT lor 18 hours, the DCM was evaporated in vacus, the residue azeotroped with 1oloene (2
x 5 mL) and added 10 a solution of azetidine hydrochloride (503 mg; 5.41 mmol} and
triethylamine (2.3 mL; 16.2 mumol) in DCM (50 mL). The mixture was stirred at RT for 13
hours, the DCM evaporated in vecue, and the residue panitioned between water (75 mlL)

20 and cthyl acetate (150 mL). The organic layer was washed with brine, dried (MgSO,) and
evaporuied w0 a residue which was chromatographed on silica, eluting with 40% cthyl
acerate in isohexane, to give a solid which was crystallised from cthyl acctate / isohexane
10 give the desired compound (490 mg). 'H NMR & (CDCly): 2.35 {m, 2H), 2.55 (s, 3H)
and 4.1 (1, 4H).

25



WO 2W100701 PCr' ! C B2U1161r 102J71 -163 The preparation of 3-[(!
S)-2-nmethoxy. ( | -nethylethyl)oxy]-5-( [phenytnethyl]oxy}barzoic acid was
described earlier. The preparation of

3- hydr oxy-5-[(1S) - 2- net hoxy- (| - met hyl et hyl ) oxy) - N- (I - net hyl - | N-

pyrazol - 3-y| ) benzam de was described earlier. 5 The pre | t he
halogenateﬁk PNl es 5-(azetidin-I-yIcarbonyl)-2-chﬁghﬁ¢#ﬁﬂﬁ?ﬁ%%xolc,
5-(azetidin- | -ylcarbonyl}2, 3-dichl oropyridine,

2- (azetidin-1-ylcarbonyl)-5- chloropyraiane,
5-(azetidin-i-ylcarbanyl)-2-chloropyriiarnc and 4-(azetidin-I-ylcarbonyl)-
2-brono- 1, 3-thiazole were described earlier. The preparation of

5-(asetidi | - | LY canverrii b BLa% ol yS€d in 10
Exanpl es 3 » ; a
- vl car bonv inpthtetisd)net W S-rick v li3radin dzdibenzabiiddN Qxal yl chl oride (0.47 ral;

5.41 mmol ) was added to a sol ution of 2-broqp-4-nethy|-|,3- 15

t hi azol e-5-carboxylic acid (1.0 g; 4.5 i yn DCM (25 nlL). The m xture
was stirred at RT for 18 hours. vaporated in vacua, the
resi due azeotroped with toluene ( ) and added to a solution of

aaetidine hydrochloride (503 ng; 5.41amnol) and triethylamne (2.3 ni;
16.2 mrrtol) in ACM (50 ni). Tﬁg xgurt was stirred at RT for 18 hours,
t he DCM evaporated i n vacua, ant sidue partitioned between water (75
m.) 20 and ethyl acetate (150 nLf. The organic |ayer was washed with brine,

i1 ca, ol ar o ERuTYEREL O, FRimel e R AR R 2% oF T whi ch
was cryst aimkthglethy BoxyiateiSinpdthdpyrazia-a-yi)benzamids §1id mg, 6.5givel) aikS-desi r ed
(t npzlﬁ)nd R G e f“%ﬂ%ﬁf 338 @““Jﬁ%iéﬁ'ﬁ%i#b%lﬁg?dsﬁi54A
zet i dl n- | - skdohe Hiored nixtBredindted or20% in-a nivriowiaxydcaSfdrl || hour. The mixture was
cooled to RT and ambient pressure, the acetonitrile evaporated in vacuio, the residue
partitioned between water (25 mL) and cthyl acetate (50 mL). The organic layer was
1G  washed with brine, dried (MgS04) and evaporated to a residue which was
chromatographed on silica, cluting with 75% cthy! acetate in isohexanc, to give the desired
compound (167 mg). "Fl NMR § (CDCly): 1.3 (d, 6H), 2.3 (m, 2H), 2.5 (s, 3H), 4.1 - 4.3
{m, 4H), 4.55 (m, tH), 6.85 (d, 1H), 7.2 (d, tH), 2.3 (s, 1H}, B.05 (s, 111}, 8.1 {5, 1H}, 8.2
(s, 1H) 8.3 (s, 1) and 9.45 (s, | H). m/z 482 {(M=H)'".
15
The following compounds were prepared in an anatogues fashion from 3-hydroxy-5-[(1-
methylethyl)oxy]-MN-{5-methylpyrazin-2-yl}berzamide and the appropriate halogeaated

heterocycle:
Example | Structure miz | NMR
35 449 | THNMR 5 ({CDCL): 1.3 (4, 6H), 2.3 (m, 2H),
. LY | (MHHE)° | 25 (5, 3H). 4.2 (5, 4H), 4.55 (m, 1H), 4.6 (1, 2H),
hi =" | 6.8 6, 1H).2.2 (s. LD, 7.35 (s, TH), 8.05 (&,
q‘,(:]"’ 1H), 8.25 (3, 1H), 8.35 (s. 1H), 8.5 (s, 1H) and
5 9.45 (s, 1H).




met hvl et hyl I nsvl -t-(5-nmethyl pyra7.1n-2-vlillrenra mde ~y p Y"
carbonate (489 ng, 1.5 mol) was added to a solution of 3-hydroxy-5-[(I-
nmet hyl et hyl ) axy} - N- (5- net hyl pyraun-2-yl ) bcnzam de (144 ny,
(azctidinl-yl carbonyl)-2, 3-dichl oropyridine (173
and the stirred nixture heated at HOUEBHHSWIIcr owavc
cooled to ItT and anbi ent pressure,
partitioned between
acetate (50 418y~ The organic | ayer was LO washed
dried (MgSH) and evaporated to a residue which was
eluting with 75% et hyl

acet oni t riwe 2oty
reactor for

w th brine,
chr onat ogr aphed on silica,

hour .

The m xture was
the acetorutrile evaporated in %acuo,
water (25 m-) and ethyl

t
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0 Cesium

5
and 5-

nc, to

gi ve the
(m 2H),
7.2 (d,

(s, 114)
were prej
met hyl et |
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I Compound was crysiallised from cthyl acetate and isohexane; mpt; melting onset

140.4%C,

The prepamation of 3-hydroxy-5-[(|-methylethyl}oxy]-V-(5-methylpyrazin-2-yDbenzamide
is described below:

-

\I,ngtn,i:f

10% Palladium on charcoal (550 mg) was added to a solution of 3-[(1-methylethyDoxy]-N-
{5-methylpyrezin-2-yl)-5-{(phenytmethyl)oxy]benzamide (5.5 g, 14.6 mmol) in ethano! (75
mL) and THF (50 ml} and the mixture stirred a1 RT under a hydrogen atmosphere for 24
hours. The catalyst was removed by filtration and the filtrates evuporated in vacuo 10 a

residue which was crystallised from cthyl acetate 1o give the desired compound (3.42g).
11 NMR 8 (CDCLY: 1.3 (d, 6H), 2.5 (s, 3HD), 4.5 (m. 1H), 5.8 {br, 15), 6.5 (d, 1H), 6.9 {d,
1H), 6.95 (d, 111), 8.05 (s, 1H), 8.4 (5, tH) and 9.5 (s, 1H). m/z 288 (M-+H1)'.



LFf 1'0 (d, 11 [), 8.0 (dd, Ili), S.1 (s, 1 H, 835 (s, 11f) M4 (s,
11f) and 9.45 (a, 1If). 350 vy 468 HNNVR 8 (DNt SO do: 1.3 (d, 611). 2.25
(tn, M" (MtH)" 21 [), 2.45 (s, 3H), 3.3 (i, 3 H, 4.0 - 4.2 (hr, 411],

Mt c 4.8 (m 111),7.2 (d, 1 [i), 7.6 (d 2H), 8.35 (a, | H. 9.25 (a. 1 H
and 11.0 (swoli@umma@ 1 Conpound was crystallised from %Nl.nﬂm&ﬁlﬁ‘ and

i sohexane; npt: mel t | ng onset 140,4'C. The preparation of

3- hydroxy-5-[ (I - net hyl et hyl ) oxyl - N- (5- net hyl pyrani n-2-yl)benzamde 5 is
descri bed below 3-1i drQxv-5-1(1-nxthykethv)oxy3N45-net hvl nvra7i n-2-vl| bew
i e ,TO MCX1 ~H OH 10% Pal | adi um on charvoal (550 ng) was added to a
soluti on of 3-((1-nmethylcthyl)oxy]-N 10

(5-net hyl py : } @ fivi S0Th 8o The Bz :
in ethanol (75 nL) an THE 50 ni e mxture stirred at RT under a

hydr ogen at nosphere for 24 hours. The f st was renoved by filtration
and the filtrates evaporated in esi due which was crystallised
fromethyl acetate to give the desi c rrpound (3.42g). 111 NMR S (CDO s):
1.3 (d, 6H), 2.5 (s, 3H, 4.5 (m | , 5.8 (br, 1H), 6.5 (d, EH, 6.9 (d,
15 1 H), 6.95 (d, 111), 8 .05 (s, é), 8.4 (s, 1 H and 9.5 (s, 1 H). m

288 (Mr11)'. Lti'OInl7, Wiidl P( (: B21P06(1 2ail -166 1 - - |-11Q wRYl
et 1~Ylbeilr~tttide Oxelyl chlori (2.2 inL, 24.0 nrnol) was added to it
solution of 3-[(1l-nmethylethyl)oxy]-5- [(phenyl nmethyl)oxy]benzoic acid (5.72

g, 20.0 mOkalylichlondnI. 1L od, 24.0 menet) wals addeii 1o muscdutonsf 34 fledethylethylixghs- RT for 4
hours. TheyMShilefhy¥BRy 624300 5ak B2 ) 260 %0t} & ot PdoTHE) antMethinture
5 stirred at ambient RT for 4 hours. The mixture was cvaporated in vacuo 1o a residue, which
was taken up in DCM (25 mL) and added to a stirred mixture of 2-smino-5-methylpyrazine
(2.29 g, 21.0 mmol) and pyridine {1.94 mL., 24.0 mmol}) in DCM (100 mL} a1 5*C - 10°C.
The mixture was stirred at RT for 18 hours, the BCM cvaporated in vecus o a residue,
which was partitioned between water (50 mL) and ethyl acetaiz {150 mL). The organic
10 layer was washed with brine, dricd (MgS50.) and evaporated to a residue which was
chromatographed on silica, eluting with 30% cthyl acetate in isohexane, and crystallised
from ethy! acetate / ischexane to give the desired compound (5.52 g).
"H NMR B (CDXCh): 1.3 {d, 6H), 2.5 {5, 3H), 4.5 (m, 11), 5.0 (s, 2H). 6.6 (s, 1H), 6.95 (s,
1H), 7.0 (s. LH), 7.35 (m, 511), 8.05 (s, 1H), 8.3 (s, 1H}and 9.5 (s, LH). m/& 378 (M+H)",
15
The preparations of 3-[{ | -methylethylloxy]-5-[(pbenyimethyl)oxy ]benzoic acid and 2-
amino-5-methylpymzine were deseribed earlier,
The preparations of the halogenated hetcrucycles 5-(azetidin- I-ylearbonyl)-2,3-
dichloropyridine, 2-{azetidin- -ylearbonyl}5-chloropyrazine, 5-{azetidin-1.ylcarbonyl}-2-
20 chloropyridine and 5-(azetidin- | -vlcarbony!}-2-bromo-4-methyl- |, 3-thiazole were

described arlier,



was taken up in DCM (25 nlL) and added to a stirred m xture of

2-am no-5-tnet hyl pyrazine (2.29 g, 21.0 nunol) and pyridine (1.94 nilL,
24.0 mmol) in DCM (100 m.) at 5C - IM The mxture was stirred at RT for
i 8 hours, the DCM evaporated in vacua to a residue, which was partitioned
bet ween wat&MHWIH) and et hyl acetate (150 nli). The ofgHRPUY Hyer was
washed with brine, dried (. MJSOX) and evaporated to a residue which was
chromat ographed on silica, eluting with 30% et hyl acetate in isohexane, and
crystallised fromethyl acetate | isol@xane to give the desired conpound
(5.52 g). IHNW 5 (d)C1)): 1.3 (d, 6H. 2.5 (s, 31{), 4.5 (m 111), 5.0
(s, 2H), 6.6 (s, | , 6.95 (s, 1ti), 7.0 (s, 1. 11), 7.35 (m 511), 8.05
(S, 111), g nlecth: §-f 14 ravidine -§ B TR W1 -meihyl-3he

preparati ﬁ'%h%%’lé'ﬁ]ééﬁ‘ ﬁﬁ%ﬁ”ﬂ yI ) oxy] bcnzoi ¢ acid
and 2- amno- o- ier. The preparati ons of

t he hal ogenated heterocycl es v5-(azeti di B- Iﬁgear bonyl) -2, 3-
di chl oropyri di ne, 2-(azctidin-_ a@jﬂj 3-chl orepyrazine, 5-(azetid in-
[ a

*

D

| - ylcarbonyl)-2 - 20 chl oropyﬂri d

5- (azetidi n-|-ykarbonyl } 2- br ono- 4- nethyl - 1. 3-t hi azol e were descri bed
earlier. WD 1007007041 N-FlI GH?O" ©°. 167 Ex amn | e 36: 3-1 16-A yeti
di n-1-vl c¢s rbo avl}nvr[d I n= ox yl-5- 1 1( Lfl- I|-nethyl-2-

(et hyl oxv) ct hvl  oxy -1V-(S-nmet hyl ovrazJn-2-vl)benxnm de ~K H Cesi um

bonate (489 ng, 1. w dded .t | ut i f 3- - 5- 1
S5 ety eiin 188 Ra L igre s ki R sERHSH Pk SR oo e
(159 Nt On@hyPIQmethy RAHcthy(]adatA-0-RAethylpieas 20met dzamide(Ps @RS dineg (181 ny,

0.75 mml) and hronotris(triphenyl phosphi ne)copper (93 ng, 0.1 mmol) in
DVA (5 ni -2pd ar{aetigin- Isxlearpasyl)-Snbromppyaidine 63 dnia 0. 73 soeel} #nda ni cr owave reactor

for 4 hourwﬁﬁﬁﬁéﬁﬂﬁh%sm%%gﬁﬂr% the 01 Tmma1y th B GNHL NG ARUkifed

partitioned between water _ ) and et hyl acetate (50 m), the_ 10
or gani c | apisirepeaied at \GOPGingy ismware fcadior(fvySeays. Aheiminpap sascetrditRVacua. The

tho dosi r o e HER T A ARG Bl vcblich Ser sty Al M (e Bh @30 REPUE P g onset
113. 8C)0 Tirganicdayzo washedwjthdrisa diied (Mg504) and evaporated in vacuo, The residue was

chromatographed on silica, eluting with ethyl acetate, to give the desired compound that

was crysitallised from cther (45 mg, melting onset 113.8°C), The compound may also be

crystallised from ethyl acctate, giving rise to an altermative crystalline form {melting onset

132.7°C). 'H NMR & (CDCly): 1.3 (d, 3H), 2.3 (m, 2H), 2.5 (5, 3H), 3.3 (s, 3E[), 3.45 -

15 3.55(m, 2H), 4.2 (1, 2H), 4.55 (m, 1H), 4.65 (1, 2H). 6.75 (d, 1H), 7.05 (d, | H), 2.25 (s,
1H), 7.3 {d, 1H). 8.0{s. 1H), 8.05 (d, 1H), 8.25 (d, 1H), 8.3 (s, 1H) and 9.45 (s, IH). m~
478 (M+HY".

The preparations of 2{(azetidin-1-ylearbonyl)}-5-bromopyridine and 3-hydroxy-5-{[{L5)}-!-
20 methyl-2-(methyloxy)ethylloxy }-N-{5-methylpyrazin-2-ylibenzamide were described

carlier.



crystallised fromethyl acetate, giving rise to an alternative crystalline
form(nmelting onset 132.7CQ."HNhMR 8 (CDC Is): 1.3 (d, 3H, 2.3 (m 2H),
2.5 (s, 3H), 3.3 (s, 311). 3.45! 5 3.55 (m 2H), 4.2 (t, 211), 4.55 (m
111), 4.65 (t, 2H). 6.75 (d, | H, 7.05 (d, I H, 7.25 (s, 111), 7.3 (d,
111) S 0 (S 2%‘ IW 8-05 (d, 1H), 8.25 (d, 1 H), 8.3 (SpndRa@nkS 45 (s,
I W 1) - The preparation of

2- (azetldl n-i-yl carbonyl) 5- bronopyri di ne and 3-hydroxy-5-[[(1S)- |- 20
met hyl - 2- (nct hyl axy) et hyl ) oxy}-N - (5- e yl pyraun-2-yl )bettram dc were
described earlier. WO 21PO 1714ML71"1 |-r1| [12IMM RM ai | -168- Exanple
37: 3-{I6-f,-rrtldln- I-rIcarhAnvIIpvrIdln 3-cl loxrl-5-If

1- nt et hvl . - .

R \f_"‘HH

Cesi um carfond 89 - hydr oxy-
5- [(1 - H&m&hﬂﬂg&h&m&&)ﬂm-mthyl pyra? in-2- yI)benzam de (144 ng, 0.5
mmol ) and 2- (azetidin-1 -ylearbony'l)- ﬁﬁy“dl ne (181 ng, 0.75 mmol)

Y]

and bronotris(triphenyl phosphi ne)copper 0.1 mmol) in DVA (5 nL) and
the stirred mxture heated at 1 owave reactor for 4 hours,
The rni xtuce was cooled to RT an ent pressure, partitioned between
water (75 nmL) and ethyl acetate (5 rrb), the 10 organic | ayer washed with
brine, dried (MySO4) and evapdrhtdgd | n vacuo. The residue was

chromat ographed on silica. elutiigdMth 75% et hyl acetate in isohexane, to
give the desired conpound (crysfallised fromether) (72 ng), | HNW S

({C;Z)CI 2) 651(%%1&13?5%:-: (&g%grns &h&l)ua?a{ﬁlc&ﬁm :.%mmm 0143 Rx(rd:éwﬁ. 4713 (End |I
I ) . )
H, 8.0 (Hrethyehyl yk!\’((éﬂnﬁtgmmaﬂui-guw%mﬂll% mﬂﬁwmihn ~+H) ' . Mpt
| t ¥/ Ewmr
(()gg (i’iggt ftg%ﬁhhlyﬁlg% H&“’%’“éﬁ rorr]%g@gf?rh ne an % %ydroxy 5-1(1-
rnet hyl et WPWQWM@NWWNW msW)mﬁmeﬂ%iM%e@vNéd earlier,

20 Sea e e 4 A i S5 E8 o 28t kg o

and n.mblmt pressure, p.amuuncd b-ctw:cn water (75 mL) and cthy! scetate (50 mi), the

10 organic layer washed with brine, dried (MgS0,) and evaporated in vacuo, The residue was
chromatographed on silica, cluting with 75% ethyl acetate in isohexane, o give the desimd
compound (crystallised from ether) {72 mg). ‘H NMR 5 (CDCly): 1.3 (¢, 6H), 2.3 (m, 2H),
2.5 (5. IHY, 4.2 (1, 2H), 4.5 {m, VH). 4.65 {1, 2H), 6.7 (s, 1H), 7.05 (s, 11), 7.2 (5, 11}, 7.3
{d, 1H), 8.0 (br, 2H), 8.3 (br, 2H} and 9.45 (s, | H). m& 448 (M+H)'. Mpt (melting onset)

15 125.7°C.

The preparations of 2{azetidin- -ylcarbony|)}-5-bromopytidine and 3-hydroxy-5-[{1-
methylethyDoxy}-N<{5-mecthylpyrazin-2-yl}benzamide were described eadier,

20 : ; ; i Hdin-2-%

A mixture of 1, [-dimethylethy? 3-{[{(3-hydroxy-5-{[{15)-1-mmethyl-2-
{methyioxy)ethylloxy }phenyl)earbonyl|antine}- | H-pyrazole- 1-carboxylate (196 mg, 0.5



HM'~A~H 14 p O A mxture of 1,1-diniethylethyl
3-{1(3-hydroxy-5-{[(I5)-1-nmethyl -2

(et hyi oxy) et hyl ) oxy) phenyl ) car bonyl | am no] - I H pyrazol e- | - car boxyl ate (196
ntg, 0.5 Wt) 2INt7i | ML7IU rCfi CB2b061ML2471 -169- nmol ), 5 azetidin-

| -y] car boriyb)2wzi8%d| chl or opyri di ne (128 ng, 0.55 mmol) HrHGB B&i'um
carbonate (138 ng, 1.0 nmmol ) in acetonitrile (5 rnL) was stirred in a

m crowave reactor at 120C for 4 hours. The solvent was renoved in vacuo
and the residue partitioned between -diiyl acetate and water. The organic
| ayer was washed with brine (50 nL), dried 5 (MyS04), filtered and the

sol vent renoved In vacua to give a brown ail which was chromatographed on
silica, emmad§{asetidind :gmfeﬁnehﬂ Jediclbgomadinedi 3 me. dodtramel) il | schex sne. to

0156 (o SpehFo RRR I B 1 A6 f SR (L subd il Flesogf )

1153 ; 512] S. 1“(3112“‘@&](élh ds"'ﬂl-'{ﬁ(m;W 12 (s mbwmg@mgp&?mmsﬁ,_lz%
(et )+ e Bhiad e e et e M Bostiah Big R [ (1)

- met hy k- 2¢MgS04}, filtered 2nd the solvent removed in vacwe 1o give a brown oil which was

5 (avet fé?-rﬁ P BB RcH. b8 at may i R Sl nigBeeBsy | for 15

Exanpl e 3%; give thé dedirtd 84rhstiund h,ﬂﬁktfﬁb@pmblm% chl oroDYrldl n-2 vlloxvl- H(1SZ

| - rrethl-24rreth|e| ) et hvi | ox ti- |l azol - 2-yl benxam de D-'r O D CM
G 0 D PFATNMR SECROL) Mdaﬂﬂeéalt@u@.a@h@ém 310, 343" 3.53 (o, 21, 4.11 -
3-{[5- t v y! IS
I-En[at h)(/f‘XQ 3??{.’3“111 XSQ?%QWWI?SX@ 1%[2“” l%}yfh@ds r@g?:’hi&)(l/l}lj 94k, ! S -
10 1), 8.06 (d, 1H), 8.12 (s, 1H), .98 (5. |H); mf-486 (M+n]

The preparations of 1| -dimethylethyl 3-{((3-hydroxy-5-{[(]15)-1-methy]-2-
(methyloxy)ethylJoxy } phenyl)carbonyl Jamino }- 1 /f-pyrazole-1-carboxyviate and 5-
(azetidin-1-ylcarbonyl}-2,3-dichloropyridine were described earlicr.

15

din-1-y ol |

methyl-2-{methyloxy)ethvijoxy]-V-], 3-thiazek2-yibenzamide

~ of\rn\gl H.J-H
C\ My -0

=]

)
DIPEA {1,129 mL) was added 10 a suspension of 3-{[5-{nzetidin- 1-ylcarbonyl}-3-

20  chloropyndin-2-yl|oxy}-5-{[( 5} I-methyl-2-{methyloxyxthylJoxy }benzoic acid {168
mg), HATU (190 mg) and 2-aminothiazole {40 mg) in DMF (2 mL) and the mixture stirred
a1 RT for L6 hours, Water (30 mL) was added and the mixture extracied with ethyl acetaie
{3 x 20 mL}. The combined organic extracts were washed with brine, dried (MgSQO4), and
evaporated to a residue which wag chromatographed on silica, eluting with 50-100% cthyl

25  uceinte in ischexane, to give the desired compound (75 mg).

'H NMR 8 (CDCly): 1.27 {4, 3H), 2.31 (quin, 2), 3.33 (s, 3H), 3.41 - 3.55 (m, 2H), 4.12 -
4.33 (m, 4H}, 4.55 (q, 1H), 6.51 (d, 1H), 6.95 (s, LH), 7.30 (s, 11), 7.31 (d, 1E8), 7.40 (s,
LH), 8.08 (s, 1H), 8.16 (s, H); m& 503 (M+H)"



rug), HATU (190 ng) and 2-amnothiazo le (40 ng) in DW (2 ml.) and the

m xture stirred at RT for 16 hours. Water (30 nL) was added and the

m xture extracted with ethyl acetate (3 x 20 nil.). The conbi ned organic
extracts were washed with brine, dried (M5S04), and evaporated to a

resi due which was chrmmat ogn: phed on silica, eluting w = % .81 hyl 25
acetate i nWEHHEYSH, to give the desired conpound (75 tﬁgpgﬁcﬁ'figgm{S
(cbCl3): 1.27 (d, 3H, 2.31 (quin, 2H), 3.33 (s, 3H), 3.41 - 3.55 (m 2H),
4.12 - 4.33 (m 4H), 4.55 (q, I H, 6.91 (d, 1 H, 6.95 (s, | H, 7.30 (s,
1 H. 7.31(d, | 11), 7,40 (s, | H, 8'® (s, 1 H, 8.16 (s, | H; nriz 503
(hi+H) WO IMP 7 i | ML7I P41 P[ TI[ ¢ 6:1 61 1412-j 71 -170 The foll ow ng
conpounds Mwere made i n an anal ogouys fashion f Tomeither_3-{ [5-(netidin- |
-yi car bonyl B faliowing compaunds wege mads 1 giannlogousfashion)from giley fjfd-{pzetidin-

(et hyl oxy) @kikdaly B20YoHRRBHRI M- BG1)Sky }-5- {[(15)1-methyl-2-

3-j[5-(azet1din- -Y1I cat bonyl ) - 3-'chl onpyr1i di n- 5 L

yl ] oxy) - 54ptthiieryipihaklonyl e gt BeidAof [6-(azetidin-1-ylcarbonyl)-3-chloropyridin-2.

3-{15-(az e}'lji;.ﬁl}}ﬂs-tﬁ M]ﬂﬁﬁ?ﬁx)iﬁﬁ%ﬁia@i_'d.zil-?[i-(az:tidin-1-}'lcarbnnyl)p;rrazin=2-
3¢ o

yl ]Joxy)-5[(1-Tttet hylét nzoi c
aci d, 3-¥j SSKOaI}ei*E{dHnmhﬂ bﬁm@)ﬂpyilda}i{ﬁﬁmidim|-}'1¢Nbﬂn?}lnyﬁ§iﬂ~2-
3 176 (ar et g nERBk B ILEH B L N SHREAR
1 g- E ((1S) -:-_fl@nrtwlhﬂw:v‘lﬁﬂmé?gﬂtlm?fﬂ O] 16} -hpicthok §Ymisbylzoy)cihpidixy | anzoiBadid or

-(azcti - -yl car,bon I N
dime 3oyl | GRS A DRy T 2 sy SR RS B at
am nohet enbygiptprii® amkmbgkmcyelSt ruct ure cult NVR 391 497 H NVR 6 (C50}):
1.28 (ﬂ’ 311), 2.32 (quit, (.y+H' 2H), 3.34 (s, 331), 3.41 - 3.56 (m
211), 4.11 - 4.34 (tn, 4H), 4,55 (g, 111), 6.90 (s, 111), 7.00 It. C, rw-YY
111), 7. 22E(smple [Wtrucfurd4d (5.1 H) miz. G881 FH), 8.08 (s, TH), 8.19 (s,
LI1), 8.23 (s, L[1) 827 (d_( 837 - 856 (m |H 30h 484 1H NMVR &

(CDOI 1) 1. 28n(d,| 6H). 1.39 (t, |3H57 | FRIMR S (CLCIgnl.38di3i. 292 fauing 0p (g,
2H), 4.11 -4,34 (jm 0 (MHH)® [ 2H), 3,34 (5, 3H), 3.41 - 3.56 (m, 2H), 411 -
QATGQI:'! W

434 (m. 4H), 4.55 (g, ), 6.50 (s, 11, 7.00 (L

LHY, 7.22 (s, 1HY, 7.34 (s, 1H}, 7.68 {, 1H), 8.08
w
ul,(j {=, TH), B.19 {s, LH), 823 (s, 11}, 5,27 {d, 1H),

£.37- 8.36(m, 1H)
39b 484 | "H NMR & (CDChH): 1.29 (d, 6H), 1.39 (1, 3H),

'h
W“Qi:'r: A (M+H)" | 2.31 (quin, 2H), 4.00 {q. 2H), 4.11 - 4,34 {m,
L.
o X,

AH), 4.54 (quin, 1H), 6.73 (3. |H), 6.81 (s, 1H}.
7.14 (s, |H). 7.24 (1, 2H), 8.09 (3, LH), 8.18 (s,
LH), 8.39 (5. 1H)

3%c 451 | 'H NMR 5 {CDCly): 1.29 (d, 6H), 1.35 {1, 3H),

‘I’"{?j:r"h\ (M+H) | 2.31 {quin, ZH), 3.99 (q, 2H), 4.19 {t, 2H), 4.5
AT

L]

(quin, LH), 4.61 (1, 2H), 6.72 (s, 1H). 6.80 (s,
(H), 7.14 (s, 1H). 7.25 (s, 210}, 8.25 (s, 1F).
836 (s, 1H), B.79 (s, 1H)
394 495 | TH NMR & (CUCLY: 1.27 (d, 3H), 141 (d, 6H),
{M+H)" | 2.31 (quin, 2H), 3.33 {3, 3H), 3.41 - 3.55 (m,
m«r“c/[n:"( 2HY, 4.19 (1, 2H), 4.30 {quin, 1H), 4.54 (g, 1H),
a r[:jn —:.62 (1, 2H), 6.71 (s, 1H), 6.86 (s, IH), 7.18 (s,
Y H), 7.28 (s, 1H), 7.30 (s. LH), 8.25 (s, LH},
8.33 (s, 1H), 8.79 (5. 1H)




4H), 4.54 (quin, 1 H, 6.73 (s. I H. 6.91 (s, 1H. C'o 7.14 (s, | .
7.24 (a, 2H), 8.[19 (a, L Fi), S. 18 (:, IH), 8.39 (s. 1H) 39c 451 Ii NMR
6 (CDCI1): 1.29 (d. 611). 1.39 (1, 311), (\S+FI)* 2.31 (gwn. 211), 3.99
(q, 2H). 4.19 (t, 2H), 4,53 (quit, | H, 4.61 (t, 211). 6.72 (s, | H).
6.80 (s, Iwdmeiimetdi(s, | H). 7.25 (a, 211), 8.25 (s, LPMYGB2@eMEINs | H),
8.79 (s,111) 39d 495 HNVR S (CDCI1): 1.27 (d, 3H), 1.4] (d, 6H. 0 1
(MeH) ' 2.31 (quip, 211), 3.33 (s, 311), 3.41 - 3.55 (m ~pr | 2H. 4.19
(t, 2H), 4.30 (quit, | H), 4.54 (q, |- 4.62 (t, 211), 6.71 (s, 111),
6.86 (a, | H), 7.18 (s, 1H), 7.28 (s, 1 H), 7.30 (a. [H, 8.25 (i, M, ),
8,33 (a, 1 H., 8.79 (a. 111) W 211070171111 P[T/C020061102.t71 -171 39e
450 H NVR 8 9€DCI[1): 1.28 (d, 6H) 450. J9HMNMR BE@DCL):(1B K, 6HR ) 3B n. 2H)
4.00 (q, [2K). 4.19 (t, 2H) 4. 52 v | GORY, le, .65 (s, 1
H, 6.71|(s, 1H.| 7.00, (s IS e+ %%;“ﬂz""zé "?’Q‘,‘('ﬁsl';ﬁ'?},@"ﬁ?<~k/ 7. 30
(d, 1 H),| 8.04 (d, 1‘F|) QE2B (8, 111)|.(an, 3ED, 6.64 (. 2HDi6E5 BOAHUER! (sl NNR6

(

(CDC11}: |117 (d, 32} 8 (qU| D, (I\/Hl-ﬁq —;%ét,l)%) ,’31@4 %}ﬁ 1,), 3.43 -
3.54 (m |2H), 4.2 4156 (q, 1H,
~r TTT 7.[03 (q, I| H$ 7. 10 (s 111), 7"?‘?(‘%%“}%‘9'1 TH), &3 (M“l”Fh) 7.7

(t. 110, [8.05 (d,| IH), 8.23 (s, |IH, IH)
39f 463 | 'H NMR 5 (CDCL): 1.27 (d, IH), 2.28 (quin,

eyt i ) (M+H)® | ZH), 3.34 (3, 3H), 3.93 - 254 (m, 2H), .18 (1,
a N )

ZH), 4.56 (g, 1H). 4.64 (t, 2H), 6.76 (s. 1H),
7.03 (q, 1H), 7.10 (s, 1H), 7.27 (s, LH), 7.31 (&,
X 1H), 7.7% (1, TH), 8.05 (d, LH), 8.23 (3, 1H),
8.26 (1, 1H), 8.25 (d. 11}, 8.5% (s, 11D)
39g 453 | '"HNMR 3 (CDCL): 1.25 (d, 3H), .27 (quin.
o (M+H)" | 2H), 3.32 (5, 3H), 3.41 - 3.53 {m, 2H), 4.7 (3,
‘“W“‘Q’lﬂ " 2H), 4.54 (q, 1H), 4.63 (1. 2H), 6.78 (1. 1H),
.11 (s, 1H), 7.15 (5. 1H), 7.27 (5. 1H}, 7.29 (d,

LH), 8.03 (d, 1H), 8.18 (5. 1H), 8.25 (s, 1H).
9.43 (3, 1H)
3%h i 15| 488 'H NMR 5 (d,-1IMSO): 1.32 {d, 6H), 2.16 (quin,
Y (7[!1 " (MAH)" | 2H), 2.41 (s, 3H), 3.95 (1, 2H), 4.26 {t, 2H), 4.67
(guin, 1H), 7.05 (s, 1H), 743 (5, 1H), 7.52 (s.
a
H 1H), 8.15 {s, 1H), 5.25 (s, 1H), 13.32 (1. 1H)
kTR o 422 | 'H NMR § (CDCL): 1.28 (4, 6H), 2.27 (quin.
"T° 3 1'IH..I| N .
! (M+H)' | 2H), 4,16 (¢, 2HD), 4.51 (quin, LH), 4.62 (1, 2H},
© 6.68 (s, IH), 6.72 (s, 1H}, 7.08 (s, LH), 7.23 (s,
= .
Y ), 7.28 {d, 1H), 716 (s, 1H), 7.99 (d, 1H),
5.24 (s, 1H), 9.25 {5, LH}
39j° 452 | 'H NMR & {CDCLy); 1.25 (d, 3H), 2,28 (quin,
Jo® (M+H)" | 2H), 3.33 (s, TH), 3.42 - 3.55 (m, 2H), 4.16 (&,
"n"'\['a W N
" 2H), 4.54 (g, 1H), 4.62 (1, 2H), 6,73 (s, L H),
o 6.75 (s, 1H), 7.12 (s, 1H), 7,28 {d, 1H), 7.32 (s,
=V o
H TH), 7.43 (s, 1H), 8.00 {d, 1H), £.24 (x. LH),

9.78 (s, 1H)




8.26 (s, | H), 8.29 (d, | R, 8.59 (s, I11) 39g 453 'Ii NMR S (CDCl 1):
1.25 (d. 3H). 2.27 (quip. ~ (MH)' 2H). 3.32 (s, 3H), 3.41 - 3.53 (m
2H), 4.17 (1, + +1 2H), 4.54 (g, | H), 4.63 (t, 2H. 6.78 (s, | H, C
7.11 (s, IH), 7.15 (s, 1 H, 7.27 Is, | H, 7.29 (d, 111), 8.03 (d, 1H),

8.18 (s, 1 H, 9.43 (s,1H) 39h 488 ' 11 ,
1.22 (d aka)'-‘f'Q**Té*““t’qm D, H%I\/Hrl—l)' 21(1), ?41 (s, 311), gu}ags? "Q”H%YF 4.26

(4 2H, 4.67 f'~t O(quip, 1 H, 7.05 (s, 1H, 7.43 (s, 1 H. 7.52 (s. o
S~ 1H), 8.15(s, 111), S.25 (s, 1H), 13.32 (s, 1H) 391 422 H N\\R 8 (CDOI 1)
1.28 (d, 6H), 2.27 (quip, (MH" 211)1?24- 16 (t, 2H). 4.51 (quip, | H),
4.62 (t, 2H), ry 6.68 (1, | H, 6.72 (s, | H, 7.08 (s, | H, 7.23 (s, 1
H, 7.28 fd_tH 7 46 (s, 1Lh_7_.99 . , _
IH) 39i 4521% NVR 6 (CQCIl 25 4d, B gladSfd: SE), 200qjm 211) |
gi_é’:S gs,73 : |3H;11 6??5 e ﬁi)(m+ﬁ]*l?}(}t4 19 (200, .42 Blin( 90, ﬂﬁlﬁglll}‘; 2 (t,
, 6. . , . s,
1H, 7.43 (s, 1 Ho £00 (d, 111), 8. 2%45(5431%1”? Tégg’sgﬁé"hii‘kb‘ﬂw |
21IMiifM[711i 1 YQ i [¥ 1521141(nd02J71 | A9s 36k 8496, D, SR 5,3 Hj,ODA] (s) |
(d, 61112 31 {quilp, Y~ M (M}f) 2H),| @4n19 (t, 211), 4.52 (quin, 111),
4.61 (t, 211), _ 6, 16- 6.78 (ni_2K), 7.490s, 111). 7.27(s. | H). 7.87 (s,
H), 8.29 |(s.39110.] 8,74 (s, gl pH),| 145303] HSYMR SKFOGID1R25483 ! 2NSHRirG (]CD':ll):

?7
[EEN

1.25 (d, 811), 2.8 1"'@? A | ev)T | 260, 333 (s, 3H), 3.42- .54 (m, 28D, 4.18 ¢,
C‘mli.j’a 2H), 4.53 (g, 1H), 4.61 (1, 2H), 6,78 (s, 1H},

N 6.83 (s, 1H), 7.22 (n, 1H), 7.35 (s, ZH), B.31 (s,
1H), 8.73 (s, TH), 10.38 (s, 11D

* r - -
3m ~° D,[“,E}q 456 | "H NMR & (CDCh): 128 (d, 6H), 231 (quin,
n

(M+HY | 2H), 4.15 (&, 2H), 4.25 (1, 2H), 4,53 (quin, 1H),
6.79 (s, 2H), 7.20 (s, 1H), 7.26 (s, 1H), 7.33 (.
r== 1H), 8.08 (s, LH), 8.10 (s, 1H}, 10.44 {s, LI

* The reactions were carmied oul using 1,1-dimethylethyl 3-amino- 1#-pyrazole-1-
carboxylate as the amino heterocycle, the resultant products were dissolved in acetonitrile
(4 mL) and ethanol {0.5 mL}) and heated in a microwave reactor at 150°C for 12 misutes,
5  The mixmres were allowed 0 cool then cancentrzted in wecuo to give the desired products.
* This compound was cryatallised from ethy! acctate and isohexane using vapour diffusion
techniques.
™ This compound was crystallised from acctonitrile, melting point {meiting onset) 108.5
.
10 The preparation of 1, 1-dimethylethyl 3-amino- L #-pyrazole-1-carboxylate was described
carlier. The preparation of 3-{[54{azetidin-1-ylcarbonyl}3-chlaropyridin-2-yljoxy}-5-
{{(15)1-methyl-2-{methyloxy)thylJoxy}benzoic acid is given below:



~ ~ ~ {M}f)" 2H), 3.33 (s. 3H), 3.42 - 3.54 (m 210, 4.18 (t, ° 2H),
4.S3 (q. 1H), 4.61 (t, 2H), 6.78 (s, 111). 6.83 (s, 1 H), 7.22 (s, 1 H),

7.35 (s. 2H), S.311s, | H), 8.73 (s, | H, 10,38 (s, Il11) 39mg 456 ti
NVR 5 (CDCK): 1.28 (d, 6H), 2.31 (quip. (jt{}}{? 2H, d. ] 5 (t, 211},
4.25 (t, 2h2odab3uiquip, 19). "'F O 6.79 (s, 211), 7.PCOTE8M&WRINT. 26 (s,
IH, 7.33 (c, 1 H, 8.08 (s, | H, S.10 (9, 1 H, 10.44 (s, lii) The

reactions were carried out using 1, 1-di net hyl et hyl 3-am no-| H pyrazol e-1 -
carboxyl ate as the am no heterocycleplwbe resul tant products were dissol ved
in acetonitrile (4 nL) and ethanol (0.5 m.) and heated in a m crowave
reactor at 150C for 12 mnutes, 5 The ntxtures were allowed to cool then
concent r aigds-{ QrexidigLovits 3¢ figine2 S $

crystalli . acetate and |sohexane u3|ng vapour di ffusion

t echni quess ¥ OMPE wersd crystal lised fromacctonitrile, inching
poi nt (neltlng onset) 108. 5 .C. 10 The prgeparation of 1, 1-dirnethylethyl
3-am no-| H pyraaol e- I-carbosylatebﬁﬁrﬁ dped earlier. The preparation
of 3-{( 5-(azetidin-I-yicarbonyl) opyridin-2-ylfoxy) -5- {[(I9)-
- met hyl - 2- (et hyl axy) ct hyl Joxy} benzqgjclacid is given bel ow WO
JIHEL/ZINETL{l PCCI[:920i*1 024@9 158 %3- 115

( Ar eddi n- | -yl car bonyl ) - 3- chl or ogv? -aylloxyl -5-1 (t1 | - met hyl -

(et hyl gxy)cthyy]]gxy | benzoic agid o ror(~'! off ¢ -N~0 ~N p A

(240 m, ° SPERY ot e Boeg Rz et e @ﬁﬁﬁﬁﬁﬁtﬁaé@%@?z?%
ng, 1.3 mool gmal)d-(apaidias syuﬂnbempnmatc&m@?ﬁdm@mh@ Moanol} mdDVA (5 nl) wan
e o Ot . ISRt b D) SRS DBIRE R (30 0 and
hours. The solution was poured inte water (30 mL) and acidified with i N hydrochloric
acid before being extracted with ethyl acetate (3 x 20 mL}. The combined organics were
washed with brine {20 mL.), dried {MgS0,), filicred and the solvent removed in vacuo to
10 give methyl 3-{[5-(azetidin-1-ylcarbonyl}-3-chloropyridin-2-ylloxy}-5- [(15)- | -methyi-2-
{methyloxy)ethyl]oxy }benzoate (as evidenced by LCMS data only m/z 435 (M+H) ) as 2
brownish cil {550 mg). The crude methyl 3-{[5{azetidin- | -ylcarbonyl)-3-chloropyTidin-2-
¥l)oxy}-3-{I{15)- 1-methyl-2-{methyloxy)ethylloxy }benzoate (434 mg,1 mmol) was
dissolved in THF {15 mL) arx] methanal (5 mL} then LN aqueous Lithivm hydroxide
15 sehition (2 mi) added followed by the dropwise addition of water until 2 clear solution
obtained. The mixturc was stirmed was stirred for 4 hours at RT and the organics removed
by evapaeration. The aquecus selution was filtered, extracted with ethyl acetate {10 mL)

and the agqueous layer acidified with 2N hydrochloric acid. The acidified layer was
extracted with ethyl acetate (3 x 30 mL) and the combined organic extracts washed with

20 water {10 mL), brine (10 mL) and concentrated in vecuo to give the desired compound as a
pale oil (375 mg). 'H NMR & (CDCly): 1.27 (d, 3H), 2.32 (quin, 2H), 3.34 (s, 3H), 3.42 -
3.55 (m, 2H), 4.13 - 4.34 {m, 4H), 4.54 {q. 1H). 6.93 (5, |H), 7.40 (s, LH), 7.48 (s, 1H),
8.08 (s, LH), 8.19 (s, LH), mA& 421 (M+H)"

25 3-{j5-(Azctidin-1-ylcarbonyl}-3-chloropyridin-2-ylJoxy} -5-[(1-methylethyloxy|benzoic
acid, 3-{[5-(azetidin- | -ylearbonyl)pyrazin-2-y!Joxy}-5-[(1 -methylethyloxy] benzoic acid
and 3-{[5-(azetidin- I -ylearbonyl)pyrazin-2-ylJoxy}-5-{ [( }5)- ] -methyl-2-
{methyloxy)ethyl Joxy } benzoic acid were made in an analogous fashion from either metiy|



acid before being extracted wth ethyl
washed with brine (20 ),
renoved in vacua to 10 give nethyl

organi cs
sol vent

wer e

acetate (3 x 20 nL).
dried (MgSO4),

T

3-([5-(azetidin-I-ylcarbonyl)-3-chloropyridin-2-yl]oxy)-5-;

[(15)-1-neth

only m x

T

4

nct hyl oxy) et hyl 3oxy} benzoate (as eV|
Hh as a " brownish oil (550 ng).

The cru

met hyl 3- ([ 5- (azcti di n-1 -yl carbonyl ) -3-chl orop} zi di n- 2-
yl'Toxy)-5-([(1S).1-nethyl -

was

2- (et hyl oxy) et hyl ] oxy} benzoate (434 ng,

di ssolved in THE (15 nil.) and medfemol (5 m.) then IN aqueous

he conbi ned

filtered and the

QRsab S dat 2

I mol)

Li t hi um hydroxi de 15 solution (2 nL) added foll owed by the dropw se

addi ti on
was stirr

P bnRaomnl i byl ous Pomee-b

aqueous  sQhdikyl&Ry WS )beiloh@ mAdithe /b

¥

teihlopratdHeRYdoyaicet at e ( 10 )

ture was stirred

3)'r ation. The

and

the aqueous layer acidified wt h 2N hydrochloric acid. The acidified | ayer

was extracted with ethyl acetate (3 x 30 nlL) and the conbi ned organic
extracts VaSgste™ Th 20 Wat gl (LhiL), obrine (10 L) and concgntrated in
vacua to 'give the desi rpr conpound as a_pale oil (375 ng). 1H NVR 8
(CDC 1) : 1.27 (d, 2 | 323% gali 'h, NEIR)S (CBX39): (E{dS&I)], "Bl{kaun3 55 (in, 2H),
4.13 - 4.134 ( 4. 54 .l H, 7.48 (s.
| H, 808 ﬁ%)w s. Jé‘i?g[? IM'?'?%& @%Q W“‘“*z‘s' )35@'}
[ 5- (Azet i|di-R- ig"yFPcar banyl() - 3- chilgarieynsii @a; By Libgey)H), 8.09 (s,
-5-1(1I- tm;‘ | ) oxy] benzoi c aiiﬂ
3-([ _5-(gggti di n-1-yl car bonyl )pyr'zi i ]%{Syw)oxy} 5-1(1- et hyl et hyl ) oxyl benxoi
c acid dnd 3-1 [5-(azeddisk-Y CRURR - mﬁl ng@zafﬁp)g% 53 [(1S)-
| -met hy1-12 ( Xy) et rtyl ] ox :} benzoi ¢ acid in an anal ogous
fashi on flrom @i r et hy KMYH) 1| 2.8 (2R, @llmW@MZthl—iiﬁ[M\Dt]ZOl?)l 10- 11 -174-
3- hydr oxyl- 5- [ ((k3k- 2- met hoxy- ( 1- t hy hyl
3- hydr oxy-ﬂ met hyl et hyl ) oxly) %%%Jrﬁla S QPZ?YJ{ Pl\ﬁitf)r %gﬂa hal ogenat ed
het er ocyc|l e. or Structure nh ti ) JisBHl(lHls}M/ﬂ {SI[(Q[E:E&;[IH 1} 29 d, 6H. 2.31
(quip, IlaotMH—2+1r+4 |), 6.87 G a
IYF (s, i| 1, 7.37 (s. 11 SmT Mﬁt‘%‘“ﬁ\ﬁ%dﬂsl %Tg(da@lrg’-"ﬂﬁ““s 19(s, 1H)
(M+H)" | 210, 3.33 (s, 310), 3.41 - 3.55 {m, 2H), 4.20 (1,

- &

1 Q’t"" 2H), 4.50 - 4.57 (m, 1H), 4.62 {t, 2H), 6.92 (1,

o, Y[":r“ 1H), 7.29 (s, 1H), 7.49 (5, 1H), 5.25 (s, 1HD,

i 8.78 (s, 1H)

10

The preparation of 3-{ [6-(azetidin- 1-yicarbonyl)pyridin-3-yljoxy}-5-[{i-
methyiethyoaxyjbenzoic acid is described below:

A mixture of methyl 3-hydroxy-5-{{1-methylethyljoxybenzoaie (0,84 g, 4 mmol}, 2-
{azetidin-1-ylcarbonyl)-S-bromopytidine (1.16 g, 4.8 mmol), cesium carbonate (3.92 g, 1.2
mmol) end bromotris{triphenylphosphine)eopper(l) (744 mg, 0.8 mmol) in DMA {20 mL)

was stirred i a microwave reactor at 160°C for & hours. The mixture was diloted with

water (100 mLY, washed with ethyl actate (2 x 20 mL) and she aqueous layer fittered then



358 HNWR 6 (d6-DMSO): 1.28 (611, d), 2.26 - IYo 01 (MH11)F r 2,34 (2H,
quin), 4.10 (2H, t), 4.56 (211, t), ION.,0 4.65 - 4.71 (111, quin), 7.11 (1
H t), 7.29 (111, o0 s),7.33(111l.s),8.53(111,s),8.66(111,s) 388 1HNWR S
(CcbCc 11): 1.27 (d, 311), 2.31 (quin, (MH4 211), 3.33 (s, 311), 3.41 -
3.55 (in, }tbYwreér@dd (I, 1a" 2H), 4.50 - 4.57 (m 1 H)Pt m‘am*ﬂzn)

6.92 (t, ON "TG1H, 7.39 (s, 1 H, 7,49 (s, i H, 8.25 (s, | H), o]
8.78 (s, Ifl) 5 The preparation of

3-{[6-(azctidin-I-ylcarbonyl)pyridi n-37%1] oxr1-5-[( 1-

t nct hyl et hyl ) oxy) benwi ¢ acid is described bel ow

3-{[C (Azctidin-I-vlcerbonvl)unidirt-3-viloxvl-5-1(1-rnethvl cthvl krxvl beozo
ic acid 1act@ifipd withRN hydro€idosic acid) The sridit layer wol extercivg iwith cthy! acetate (3 x

1 e bongd Tt S R e PR UG Wy ot i, it TR BS ne (3 92 g
T oo ekttt ]
ot U e s dap cuapanns s o rong (0 Bt NVIES feMsOh L erdisrBa R e 2 X 20
IrD'?LZ 7and F‘ﬁ% Qﬂgﬁ?lﬁhhﬁqe”gf%gl}ﬁm@ (S.hﬁr}}ﬂjV&'ﬁﬁ_ g?{)ﬂ@g‘rlyy ;cz:f’ E:IS' The acidic
| ayer was |Hxt7r5fddeldn 0% (e HY B4 ded ) 6”5(:§7>{M*59 m ), the conbined organics

washed with water (2 x 20 ml,), brine (20 rnL), dried (MySH), and the
sol vent rempved in vacuo. The residue was triturated with ether to gi ve

t he desi r éd[®&Gvaptidind -gearbonyhpyraliredlileky] 6-{10 St) -metid-2NVR 8 (d-DM SO): 1. 28

o0 (1, (R BxEh oy eigic P Bl ehepedd n g il sibn g2, 1T, 100

8.41 (19, IdzgjdintiiytcaBwdy (HiMEdNnopyridine and methyl 3-hydroxy-5-[(15}-2-methoxy-{1-

methylethyljoxy]benzoate,
Structlure miz | NMR
387 | TH NMR 3 (CDCly): 1.25 (d, 311), 2.28 (quin,
(M+H)" | 2H), 3.33 (s, 3H), 3.40 - 3.54 {m, 2H), 4.20(t,
‘“’T"Q’t 2H), 4.53 (quin, 1H), 4.64 (¢, 2H), 6.79 (.
1H), 7.25 (s, 1H), 7.42 (s, 111, 7.99 - 8.11 (m,
3 LH), 8.19 - 8.35 (m, tH)}

The preparations of methyl 3-hydroxy-5-[(15)-2-methoxy-{ | -methylethylJoxyJbenzoate,
methy! 3-hydroxy-35-[(1-methylethylloxy|benzoate and the appropriste halogenated

15  heterocycles were described eardier.
3-{[5-{Azetidin-1-yicarbanyl|}pyrazin-2-yljoxy}-5-[( 1 -tnethyleshylJox y]-¥-1 H-pyTazol-3-
ylbenzamide, Example 39k, was also prepared in the following manner from 1,1-
dimethylethy! 3-[({3-hydroxy-5-[(1-methylethyl)oxy|phenyljcarbonyDamine]-14-
pyrazole- 1-curboxylate.

1.1-Dimethylethyl 3-[{{3-hydroxy-5-[{1-methylethyl)oxy)phenyl } carbonylamina}- 1 4-
pyrazele-1-carboxylate (56.3 g, 0.16 mol) was dissolved in acetonitrile (500 mL) and
charged to a 3L fixed vessel, Poiassium carbonate -~ 325 meah - {64.5 g, 0.47 mol) was
ndded, followed by 2.{azetidin-1-ylcarbonyl)-5-chloropyrazine (33.5 g, 0.17 mot) with a
25 100 mL acetonitrile charge wash. The mixture was stmmed rapidly and warmed to 60°C
under nitrogen, Additianal scetonitrile (250 mL) was added followed, after 1.5 hours, by



3- {(6-(Azetidin- | -ylcarbonyl)pyridin-3-yl]oxy) -5-([( I'S)-1-nmethyl-
(met hyl oxy) et hyl ] oxy} benzoi ¢ acid was prepeared in an anal ogous fashion
from2 10 (azetidin-1-ylcarbonyl).5-bmopyridi ne and net hyl

3- hydroxy-5-[(1S)-2-methoxy-(1- nethylcthy))oxy]benzoate. Structure nth

N, HR 387 1H HAIR S CDCI 3): 1.25 (d, 311), 2.28 (quip, 3.33
(s, 3H). 3D Dy 4.20 (t, OL 2H), 4.53 (c{ﬁ'#\#{%""@mm (t,
2H), 6.79 (t. L'x 1 H), 7.25 (s, 1 H, 7.42 (s, 111), 7.99 - 8.11 (m 1
H, 5.19 - 8.35 (m 111) The preparatiqons of nethyl

3- hydr oxy-5-[ (1S) - 2- met hoxy- ( 1- nct hykt‘H?f‘f‘) oxy] benzaate. nethyl
3-hydroxy-51(1 -net hyl et hyl )oxy)benzoate and the appropri ate hal ogenated 15

51 Car bonylts AR AL TRTE | P8y BBl idigt i pRREsl Thavenion papyind o) 5.

yl benr ar ni d&mlﬁ(&ﬁﬁmu@ﬁhu civf) %o n‘raﬁu ipleepia TR lirike W cébhtmdddigdiranner from
1,1- dincth

3- [ (( 3- hydf o gy EIeYGIBE pRFFanitriF apd e residuphspiuion prsesA o tes (1300l py e ol c-

| - car boxyl ﬁkﬁsu . Ihd plebipRAtEy dofibl Mk filered, dﬁsulvcd in DCM 56{] mL), wnshcd m:h
3-1({3- hydroxy (1- rnet hyi et hyl ) oxy) phen }car bon anm noj -

pyrazol &- 1! ééﬂﬁ)’)@mm‘@%@% ubigy of nm@graﬂt dl-'lmf%{d'éfl@)nl ulle (500

mL d 5 h -
( 6)4 gng, S%Q%FBQ\AZ% y éeé%ﬂm‘fﬁgﬁagl' hl:é&gat.naﬁ“i‘ﬁ% Gt PARAbRion d2° MBS

2- (azet i di #inted gt RRidgdripip.- !Sdcblﬂﬂﬂ@’rﬂb’yfﬂﬂlﬁeﬂéﬁdﬂﬂﬂ agq tho miFturecstijreduitt h a 25 100
D
after 1.5 imluhesr;:snhy: arB4rOped thnliw Trhd dra R eQily Gesddinbbes IdNEIﬂM_A'h ethyll 76 t he
201 189, BTl ) P DTSR S R b8 7771121,
was concensitaheibitrd 800 mMﬁddbﬂﬂMgBﬂ.Em\benichmmmtlmt tiphlt @u:lamdgrh_he resi dual
sol 1 on POULTEL L AR (000 1 oML LA, e P R 2o sol 1
filtered, washed with ethyt ncetate and dried in a vacuum oven at 40°C overnight to leave a
white solid {52 g). The crude solid was columned on silica, eluting with a mixture of 2 7N
i5 ammonia in methanol solution in DM (0.5 - 6,5% methanol gradient), to give pure
desired material [pure 1] {23.6 g, 99.1% pure by HPLC) and less pure material recovered
from mixed factions 2nd previous liquors (34.5 g, 82.3% pure by HPLC). The impure
material was dissolved in DCM (50 ml) and 2 white solid crystallised oui. The solid was
removed by filtration and washed with DCM 1o give pure desired materiat [pure 2] (6.5 g.
20 98.3% pure by HPLC). The filtrate was columned on silica, chuting with 7N ammania in
methanol selution in DCM (D - 5% methanol gradient), o give the desired material {pure
31(18.3 g, 98.7% pure by HPLC), Pures |, 2 & 3 were combined {48.4 ) rnd charged to 2
3L fixed vessel. Ethyl acetate (500 mL, 10 vol) was added and the mixture was heated to
reflux with stirring, additional ethyl acetate (400 mL, 8 val) wus added and the remaining
25  solid material removed by hot filtrahion. The filirate was cooled to 60°C and isohexane
(250 mL) added dropwise, The slurry was cooled o 20°C over approx | hour and then
stirred at RT overnight, The slurry was filtered and the solid washed with isohexene (2 x
200 mL) then dried in 8 vacutm oven at 40°C to leave a white solid (34.5 g). This salid
was further dried in 8 vacuum oven at 60°C overnigh to leave the desired compound as a
30  white powder (33.1 g). This is a different crystal form to that previously described, meliing
point {melting onset) 113.8°C,



5 1:1 brine |I saturated aqueous sol ution of sodi um hydrogen carbonate (2 x
500 rrtL) and dried (.MyS04). The organic solution was Filtered and TFA
(50 mL). The solution was stirred at RT for 3 hours. Additional TFA (50
m.) was added and the m xture stirred at 30C fora further 3 hours then at
RT over ni ghtd xiine7mol vent was renoved under vacuum andPCHEBlweMdyY
arxotroped with toluene. The orange oily residue was dissolved in ethyl 10
acetate (500 m-) and washed with a saturated solution of sodi um hydrogen
carbonate (2 x 500 m.). brine (500 +i#y.- dried (My504) and concentrated to
| eave a pale yellow waxy solid (64 g). The solid was triturated wth ethyl
acetate (200 nL) at 45C for 2 hours. filtered, washed with ethyl acetate
and dried mnpammzdmﬁdmtl-ﬁm%mh@mmimmdmribwmltl'er.soI id (52 g).

The crude-$ol i 0 g wth a mxture of a 7N 15
ammonia in T%c ?Hgﬁ\,@?” cggl %ﬁyhﬁy@é[ﬁﬁi [{g 5% net hanol gradient), to
gi ve pur e mettaddthiydibx piphewy] jadrbgoyliiraing]- lﬂ%@mﬁalgl-c%oi}%taurd:sdmbedﬂ@ and | ess

pure material recovered from m xed fractions and previous liquors (34.5 g.
82. 8% pun by If PLC) . The inpure material was d| ssol ved in DCM (50 nL) and

a white sqll-Bintibgdin Qi Sty 516 v [ MRS ation and
washed with DCbl tq glve pure desired materlal 20 98. 3
pure by H 2le ate was col ummed on silica, eIutlng with 7h'

the desired material (pure Y%ympure by HPLC). Pures 1, 2 & 3
were conbi ned (48.4 g) and cha ge xed vessel . Ethyl acetate
(500 n L, 10 vol) was added and t mxture was heated to rcflux with
stirring, additional ethyl acetate®f400 nL, 8 vol) was added and the

remai ni ng {45 ' t8Fdali. kot filtration. The filtrate was
cool ed tol Olij,ﬁlgérl]]IL |l§?()}ﬁ3§<#§a£] igggﬁngded dropwi se The slurry was cool ed
to 2]'CI'CI ;)vé{phamimclhd yliokylpbenytjaationyileminc Mfffmmlaﬂ-:ﬁﬂbomz ylaltg’g’ghg ﬂ.ﬂTﬁ sl gr_ryOI
was fi,ltered. an [ a X en drie
in a Vacudiby d'ﬁ?hﬁﬁf'féu?ﬁwﬁ%\@‘ VYIDV\,HF[“-E‘? Qg’F P‘QE 9 obp m“llﬂt “solid was
further d I’ﬂu@}c{?ﬁm} addcicnunmm&mamyﬁeﬁbrﬁue r&rri 18 hburk iseQwed i ii‘tessdﬁ.&iflﬁ ed
Chat _pr eviiatdhs e s Bl rgionJhonsh el piyheeephet st - 0
29071007 04ndihalblli 63 RES. Mhé-&rhhﬂc%lrﬂ&m why dond¢}Rraiel QR Ahduldi 19 1eave a beige
2- (azetidin-1-ylcarbonyl)- chloropynt2|ne was described earlier.

foamy solid which was chromatographed on silica, cluting with 10-70% cthyl acetate in

15  isohexane, to give the desired material By o white foam solid (56,4 g). "'H NMR & (CDCh):
1.30 (d, 5H), 1.64 (s, 9H), 4.49 - 4.55 (m, LH), 6.67 {t, 1H), 6.98 {d, 2H), 7.10 (d, 1H), 3.02

{d, [H}, 9.21 (s, IH), m# 360 (M-HY

anmonia in rret hanol sol utlon in DCM{ 0 _ 5% nmet hanol gradient), to give
8.3 ,@3
o

20 [{phenvimcutwiloxylphenylicarbonyl)aming)- | //-pyrazobe- ! -carboxylate
Qi I 7<

A solution of oxalyl chloride (76 mL., 0.87 mol) in DCM (125 mL) was added dropwise 10
& shurry of 3-[{1-methylethylyoxy]-5-[(phenylmethyl}exylbenzoic acid (50 g, 0.17 mol) und
DMF (1 mL) in DCM (300 mL). The reaction was stirred a1 RT for 2 hours then the

25  solvent removed under vacuum and the residue azeotroped with toluene (200 mL). The




The preparation of 1,1-dinmethylethyl 3-[({3-hydroxy-5-[(1-

rnct hyl et hyl ) oxy] phenyl ) car bonyl ) am no] -| H pyrazol e-1-carboxyl ate is
described below, 5 1.1-Dinethylethvl 3-1(l -hydroxy-5-1(1-net hyI et hyl ) xv
phenyl rbonvl|am no)-11f- pyrszol e-I-carboxvlaic QJ M ~+ ~i,/"ry N O~
{OH }1 777&) sbzmdrolfl Met hyl et hyl 3-[({ 3-[(1-nethyiethy)peNihubenzsii

[ (phenyhr nctﬂyl ) oxy] phenyk} carb”nyl)antino -111-pyrazole-1- arboxylate
(76.4 g, 0,17 10 nol) was dissolved in ethanol (750 nil.. 10 vol) and 10%
pal I adium on charcoal (water wet) (7.35,g4.added. The m xture was

hydr ogenated for 18 hours at 25C and a pressure of 5 bar. The catal yst was
renmoved by filtration through celite (r) and the cake washed with nethanol
(250 ni). Eﬁh_ﬂmﬁ pihe § RRGRIN to | eave a
bei ge foany I d 'r\if\}'/ﬁiﬁjﬂf‘:iBll"L“i r"%!ﬁr omat\(; rapﬁe%ag%qg#ﬂ?f%w@%w}ﬁ ng with

10- 70% et hy-rnumetpats@luuw a5l 1-diowthwletio] 3-aming: WEpyrnold boirberylaefiSiigal as it

R 3 G et i 1)
L oh g e e
sol uti oh o % HO8FT g™ <P 7o SEY He bppunis Ws added
gr E)E)\i\n ?rgt L eashted shhmrsmu:iafcfi aqucﬁus mllur?g? Et'mdlum h”gg"ﬁ;’é .I:aé-bunm: (500 L.}, brine 17 wol)
and D|iF (*’8@ ‘ﬁd‘gél\&? 9%&8’ ﬁﬂ.;/ i g’L‘b g‘ﬁ&“’%\’f”q‘lﬁ‘gfor 2

hours t henhk baiddbrsied maﬁnﬁ&me&madﬁ&%aw :a&glmt(t@s F)es‘hauﬁnaaeotmped
with toluene (200 rnL). The wt) ‘%% isl ON171141 PCEICh: T M ol ho2a71 -178

oi Iy resi defsompieEraphed gp siliga. FH'“BSS'? Of6 shy| Aoderp JsoBsTan%: HEBHE RE ur e added,

over 5jgm a di |
-am no- IFH- %Ergg%mt%ﬁ l?gi?%lk‘%lﬁﬂ;.{ @ngd 4B ,[Fﬁ%fwzﬁﬁf[?dl % £33 (% S plyjrﬁl{dl ne (325

m.) under BHLAdBen. SSTMeIMbé@MbﬁHMé%m liﬁ} a0 & 1RY 7106 ?11? {hoUﬂ},. Tdhe sol vent
removed ungeqyydquumang, hs sue1.dus s, 19 4h fbg! uene. The

The preparations of 3-[(i-methyiethyljoxy]-5-[(phenylmethyl)oxy]benzoic acid end 1,1-
15  dimethylethyl 3-amino- { H-pyrazole- 1 -carboxylate were described carlier.

20 A solution of A-(1,5-dimethyl-1 H-pyruzol-3-y1)k3-hydroxy- 5- {{15}-1-methyl-2-
(methyloxy)ethyllexy}benzamide (0.62 mmol) in acetonitrile (5 ml), was treated with
potassium carbonate (1,24 mmol) and 5<{azetidin-1 -ylcarbonyl)-2,3-dichloropyridine ({168
mmo}), before being heated 10 120°C in a microwave reactor for 4.5 hours. The mixture
was cvaporated in vacuo, before being partitioned between DCM (20 mL) and water (20

25  mL). The organics were evaporated in wacwo then chrematographed on silica, eluting with
0-10% methanol in cthyl acetate, 10 give the desired compound as a white foam (160 mg).



5 residue was partitioned between DCM (500 nlL) and water (500 ruL) and the
organic |layer washed with a saturated aqueous solution of %odi urn hydrogen
carbonate (500 nmL), brine (500 nL) and dried (MySQA). The organic sol ution
was concentrated under vacuum and the residue tw ce azcotrnped with

t ol uene t owbaawviawmani orange resin (58.8 g). The resin waBCT/ERNWHYESHr aphed
on silica, eluting with 25-50% et hyl acetate in isohexane, to give the 10
desired material as a pale yellow foam (76. i g). 1l I NWVR 6 (CDCI1); 1.33
(d, 611), 1.56 (s, 9H), 4,49 - 4.55 (-1 H, 5.04 (a, 211), 6.69 (t, 1
H, 7.00 (t, 1 H, 7.06 - 7.07 (m 1 H, 7.17 (d, 1 H, 7.32 - 7.45 (m
5H), 8.04 (d, 1 H, 9.48 (s, | H; +nlz 450 (M-H)' The preparations of
3-1(1- et AMINMRBIQDMEOR-ISHHE)| 124 bySHIOX36 (I 20 6e)). A3U(d, 1 15

i met hyl e -.ani no. a -l-cC 0X € r Cri rlier.
Bcanpl o 483 EIAT AN Eaehin il Bk 860 1 L R, 5.
di met hyl - 3 hHily.sY(12x9), £33 ¥, 1), 8.34 (d, 130, 10.76 (5, 1M} mvz 514,516 (M+HY

1! (15} 1- et hyl -Z-Erret hyl oxy) et hyl I nxyl bernamide C H d 20 A solution
of N- (1. 5-di net hyl - I H pyrxwl 3y1) - 3hydnxy-5-{[ (1S) - | - net hyl - 2-

(et hyIsoxmbnm:mw@Q&aﬁﬁhqcylmu(ﬁ.iupzﬂﬁi&mapﬁm%%tduclrisa(éﬂm.L) , was

treated with potassium carbonate ol é and

5- azet i di bk pepstidahpHlSadipethy Hi-gymend - Hhydroxye® H(FPdneryl-Def or e bei ng
heated to ' j tﬂéﬁ\ﬁg f 4.5 hours. The m xture wis
evapor at eér]!?iﬁﬁ\gg@ﬂg‘{lmgg ore %{ﬁg%gﬁdibﬂughed between DCM (20 nlL) and water
(20 25 nL). The organics were evaporated in ti=uo then chromatographed on
silica, elpfing. wigth iR el agetate, to give the desired
conmpound & T j 0 9-41 PCt' | C52( MrAM 2471
Bohzammiidd , 2.24 (s, 3H), 2.26 (m 2H), 330

-179 'lD | (inbRvIGK 0 ji

(s, 3 H, 3.50(m 2H), 3.66 (s, 3H), 4.05 (t, 2H), 4.37 (t, 2H), 4.78 (m
I1-f), 6.42 (s. 1 H, 7.03 (t, 1H}, 7.3 , 1H), 7.51 (t, 111), 8.23 (d,
Il H, 8.34 (d, 111), 10.76 (S, 111}, 44516 (MtH)' 5 The preparation

of 5-(azetidin-I-ylcarbonyl)-22-{i rd'ﬂpy?'idi ne was described earlier.

The preparation of A -(1,5-dinethyl-Ifpyraxal -3-yl)-3-hydroxy-5- ([ (!
S)-1-net hyl - 2- (et hyl oxy) et byl | oxy} ®earemnmide is described bel ow

e T S 1 012 30
{methyloxy)ethyljoxy}-5-[(phenytmethyloxy]benzamide (2.57 mmol) in cthanol (40 mL),
under argon was treated with 10% palladium on carbon {100 mg, wetted with 0.1 mL water

I5 and | mL ethanol). The flask was evacuated and filled with hydrogen, this procedure was
repeated 4 times. The mixture was left 1o stir 2t RT overnight under an agnospherc of
hydrogen then the reaction filtered through celite® and the cake washed with ethano) (50
mL) and ethyl acetate {30 mL.). The combined arganic layers were evaporated in wacuo to
give the desired compound as a white foam (597 mg). "H NMR 5 (dg-DMSO): 1.23 (4,

20 3H}, 2.25 (s, 3H), 3.31 (s, IH), 3.47 (m, 2H), 3.66 (s, 3H), 4.66 (m, |H), 6,40 {5, 1H), 6.46

(1, LH), 6.95 (t, |H), 7.06 (1, 1H), 3.60 (s, 1H), 10.49 (s, 1H); m/z 320 {M+H)"



~NH OHFIl A solution

of N- (1, 5-di net hyl -1 H pyrarol -3yl)-3-([(15) - 1- net hyl -

(et kyl oxy) et hyi j oxy) -5-[(phenyl net hyl ) axy] benzam de (2.57 mmol) in

et hanol (40 nlL), wunder argon was treated with 10% pal | adi um on carbon (100
, wetted w 1. nm water 15 and I. nL ethanol). The acuat ed

and filled "%{/g“ %‘H-‘r‘rﬁyd"rlogen this procedure was repeated ﬁ#ﬁ%‘s’mﬁrhgvm xture

was |eft to stir at RT overnight under an atnosphere of hydrogen then the

reaction filtered through celite(r) an he cake washed with ethanol (50

m.) and ethyl acetate (50 mi-). The cOmMdihed organic |ayers were evaporated

in vacuo to give the desired conpound as a white foam(597 ng). tH NVR 8

(d6- DVBO) 1, - | _ ' 3,47 (m 2H), 3.66
(s, 3H), 4-5¢ fi-igRay 0¥ glgkid- 1K), 7.06
(t, 111), [abefvimehvidxylbengnidd (s, 11{) ‘mz 320 (M+H) 95 0 201711+17041

PCT1t; RR414 16nML2771 180 iV41.5-1)inmethv]-IH nytaxoi 3 yJ}3-{
[{I 1- net hyl -2-(nethyl oxvkt hyl | oxy) -5-, f henr | met hyDoxyl benxam de NH

p~-p~N 6 A sol ution of H—
[ (1S) - 2- r nct hoxy- (1- nct hyl et h%/'.Tox 5-R phenyl met hyl ] oxy) benxoi ¢ acid 5

3-[(1

(4.11 moi) in DVF (10 nmL) was treatefl wth the

1, 5-di met hyl -1 Hoyram -3-y' lanine (4¢%2 mol), DIPF. A (5.93 nrnol) and

| 1ATU (3.85 trtnol) and stirred at overni ght, under an argon

at nosphere. The m xture was poured o water (I COnL) and extracted wth

ethyl acetate (3 x 100 nlL). The organic |ayer was washed with brine (20
m-) and z@h’cﬂﬁlﬂfn&ﬁ@fﬁllﬂzmybﬂkﬁﬂﬁlﬂﬁiﬁfﬁfﬂoﬂﬁﬁﬂmmﬁgl]ﬁﬂ YbobidoicGlidt i Ng Wi th
e

20- 80% et (yliacet ate in 10 isobexanc, 'to ‘aff esired conpound as it
N

yel | ow i | ngepllyip DYEI(MVRL B3 asaiphiishyhe 115-gigichyl-14-pymzolsd-glaming 311)
3.30

330 (; zh;’)% nﬁné}gmﬁm%ﬁu@l 1%3{% Emm%j&d(s{m;ém@fw 1
7.41 (m ¢ 4R, aigdn (aposp d QugEre (was otigrvatdn o) extra @ he
er?irS?t Izqﬁg{%léﬂmﬁmﬂ {ﬁ]yqu(‘:)t hyfI?'B Sla%erﬁaf)%shc m yj xﬁ]ﬂenxoic

evaporaled in wacio before chromatography on silica, cluling with 20-50% ethy] acetaie in

10 isohexane, to alTord the desired compound es n yellow ail (1.05 g).
"H NMR 5 {de-DMSO): 1.23 (d, 3H), 2.25 (s, IH), 3.30 (s, 3H), 3.43 (m, 2ED), 1.67 (5. IH).
4.71 (m, 1H), 5.16 (s, 2H}, 6.42 (s. IH), 6.73 (t, 1H), 7.20 {1, LH), 7.26 (1, LH), 7.34 (m,
1H), 7.41 {m, 2H), 7.46 (m, 2H), 10.62 (s, 111}; sviz 410 (M+11)’

15 The preparation of 3-[{15)-2-methoxy-{ | -methylethyl)oxy)-5-{ [phenylmethyl Joxy }benzoic
acid was deseribed carlier.
The 1,5-dimethyi- ! H-pyrazol-3-ylamine was prepared acconding to the fiterature route [,
Her. Chem., (1982), 19, 1267).

20 Example 41; 3-f

dimethyl-12/-pyrazol-FyiF-5-{[2-fuoro-1-(flegrometh sl jeth vl loxy tbenzamde
0 ﬁ -
F K N
T
N, O



acid was described earlier. The 1,5-dinethyl-|H pyraxol-3-ylam ne was
prepared according to the literature route (J. Her. Chem, (1982). 19,
1267). 20 Ersmmle 41;

3-{I5-dretidin-1-VIcarhonvl 1-3-chl or npy, 1d1n- 2- yl1loxy4- NV4| . 5-

dl nrt hyl - I'wb-2pesmemd4l- 3 s'i]-5-112-11noro-1-iflaore PCT/GBIMIGANIZAT

met hyl } et hyi | oxyl benxamide QA FO'I "tii Y'HFI y Fr H NO Cy 1 p W
21 @i 11107041 PCE1C B 21N 16l IN12J 71 181 A solution of

N- (1, 5-di nethyl -1 H pyrazol -3-y] }3-{[ 2-fi8juoro-]-(fluoronet hyl)ethyl)oxy}-

5- hydruxybenzam de (0.61 nmol) in acetonitrile (5 nm), was treated with the
potassium carbonate (1.23 mmol) and 5-(azeti di n-

I12 %Iccar boeydojutizy Btigd-i(l_ah-ldhnﬂp;?rl'm;wm'df 2 (Dyﬁa-{rrgmnumh)l{ﬂubﬂsﬁmugl)rx?j-lmgghgat eg to
in a ve reactor, for Qur.s m xture was filter.e an
evapor at eaiﬂyﬁ“'mé\%ﬂﬁmﬂ@? @rﬁé RPN ‘ﬁW‘BFﬁ%&d@‘r}a‘ﬁﬁ’e‘&%ﬂ “s‘ﬁﬁ 4‘%5"‘%% ing with
0. 5% net baberatei (.28 hiyd]) Sglcd-@bidint Oylgirbehy )12 -dicklofopdn dind(omdmtngy a white
foam (175 nfﬁ)tbzl thél%l\/oR%g) I(Zﬁ]CTflr)ug)ﬂWa .27 (ﬁ»})r 5’1&%‘ Tgc 66 ‘é’Fn""‘ﬁS 4. 268(5t(m

1 H), 1@:&%;&%& in RchibdfSre bét fed of sitia, cittidPwih 9-5% H), 7.60 (t,

1H. 823 (d, 8.35 (d s, 1H 'nfr 520 (M+11)' 10 The

prepar at i Gisthapolin !(;‘%ﬂe“ﬁ‘ﬂ‘icn‘plﬁl‘w WTP‘EI“Q&FE a1 T B8 was descri bed
[ |

Ie"i‘lr Lg;azoﬁ@?'&@i’?@%bﬁﬂz ?f@k ﬂi)%&ﬁ'(ﬁ'éhﬁ‘%mm 2H), 4.37 (1, 2H), 4.65 (m, 111,

(f 1 uor ome##3I(net Ky 173 %m) HID), ASEH (mxdyDenidm, dH),ibsi2des¢Ri DEOt.AE) o5 (L5
N- (1L5- D| f 0 roet
Nk hyl I ox T 360 G B s e . 16V Lt !)'QUE‘E&%E’ gHony
N- (1, 5idi et hyl - 111- pyrazol -3-yl)-3{ [2-fl uoro-
- (T1uor n%‘m t‘éﬁ' Jf‘%—{ﬁcudm- 1-ylcarbonyt}-2,3dichlorapyridine was described carlier.
The prepamation of N<(1,5.dimethyl- 1 /f-pyrazol-3-y1)-1-{(2-fluoro-1-
{fluoromethyNethyljoxy)-5-hydroxybenzamide is described below:

15

o

A solution of N~(1,5-dimethyl-1/f-pyrarol-3-y1)-3-{[2-flucro- | { fluoromethyDethyl Joxy) -
5-[(phenylmethylyoxy]benzamide {1.89 mmol) in cthancl (30 mL) was treated with 10%
20 paltadium on carbon (78 mg, wetted with | mL ethanol). The flask was evacusted and
filled with hydrogen and this procedure repeated & further 4 times, The mixwere was left to
stir at RT overnight under an aumosphere of hydrogen then the mixture filtered through
celite® and the cake washed with cthanol {50 mL) and ethyl acetate (50 mL). The
combined organics were cvaporated in vacue 1o give the desired compound as a white
25 foam (613 my).
"1 NMR § (de-DMSO0): 2.52 (5, IH), 3.66 (s, 3H), 4.66 (m, 2H), 4.77 (m, 2H), 4.97 (m,
1H), 6.41 (s, TH), 6.56 (¢, LH), 7.02 (m, 1H), 7.15 {t, 1H), 10.52 (5, 1H): m/z 326 (M+H)"



5-[ (phenyl net hyl ) oxy] benzam de (1.89 mml) in ethanol (30 nL) was treated
with 10% 20 palladiumon carbon (78 ng, wetted with 1 nL ethanol). The
fl ask was evacuated and filled with hydrogen and this procedure repeated a
further 4 tinmes. The mixture was left to stir at RT overnight under an
ionosphere mmﬁﬂp.ﬁe“ then the mixture filtered through, cﬂﬁﬁ&ﬁm},and t he
cake mashe mnth ethanol (50 nL) and ethyl acetate (50 nlfﬁ conbi ned
organi cs were evaporated in ivcuo to give the desired conpound as a white
25 foam (61, 3 ng). Il NVR 6 (d6-DVBOyga, 2.52 (s, 311), 3.66 (s, 3H), 4.66
(m 2H), 4.77 (m 2H), 4,97 (m 1 El), %241 (s, I H, 6.56 (t, 111), 7.02
(m I E1), 7.15 (t I FD, 10. 52 (s 1 FD nfz 326 (,MElr WO 21ML 7 J1 111
7 114 1 PtyFie : / ' b _fluhe ' ,
H Dvr axoi -
(nhcnvlntr%ﬂﬁ?dﬂﬂhﬂﬁﬁﬂhﬁﬂﬂﬂﬂ; 60 A solutlon of 3-([ 2- quoru |- (fluor
rnct hyl) et hyl ) oxy} - 5- [(phcnylnethyl)oxy benxgic acid 5 (2.96 nmmol) in DW

ptﬂg

Y

(5 rnL) was treated with 1, 5- dlnetgyl zol-3-ylamnc (3.11 nmol).

Dl PEA (5.93 mml ) and HATU (3, 8 +rred at RT overnight. The

m xture was poured into water ( and extracted with ethyl acetate (3
X 75 m). The organics were washed with brine, dried (My504) and
evaporated in vacuo before chrornagography on soliea, eluting with 50-100%
et hyl acetate in isohexane, to giv he 10 desired conpound as a col ourl ess
glass (784 ng). 11-1 NWVR 5 (ds-DVsO¢" 2.81 (s, 311), 3.67 (s, 3H), 4.66

[y 26 P wélﬂ%ﬂg?v% hipgbbedtubut Spncqinesiopy oot °707

(m 2H)5 1Q.9%4nhs) inl rmr £5 w3 ks M&d(MH)SMmyheH@gﬁamnnyhm {zmiB { [ 2- Mor n-

15 ot ny PP ERCAS sk it GBS B e A s T s sl b o 42
3-116- (Ar eﬁ:ﬂwﬁ:mnﬁumﬂdx@rmIMH@rﬁva qmu ?n{caﬁﬁs ket ie2- 20

f nrt hyl oxv) et hvl | oxv} _IX -met hvl -1 H nvrazol - hen7an de
crganics were wiashe wu.'h bnnc dricd (M504} and cvnporntcd in vacuo before

chromatography on solica, cluting with 50-100% cthyl acetate in isnhexane, to give the

10 desired compound as a colourless glass (784 mg). "H NMR 5 {de-DMSO0): 2.81 (5, 31),
1.67 (s, 3H), 4.66 (m. ZH), 4.78 {m, 2H), 5.04 (m, LH), 5.6 (s, 211}, 6.43 (s, 1H), 6.85 (1,
1H), 7.28 {m, 1H), 7.32 (m, 1H), 7.35 (m, LH), 7.41 {m, 2H}, 7.47 (m, 2H), 10.64 (s, L1);
iz 416 (M+H)'

15 The preparations of 3- {{2-NMuoro- 1 -{flucromethyl)ethylloxy}-5-
[(phenylmethyl)oxy]benzoic acid and 1,5-dimethyl-1H-pyrazal-3-ylamine were described

earlier,

A mixture of 3-(azetidin- L -ylearbonyl)-6-chloropyridazine (45 mg, 0.23 mmol), 3-
hydroxy-5-[(15}-2-methoxy-( | -methylethylyoxy]-N-(1-methyl-1 4-pyrazol-3-yl)benzamide



NIs ~N- 00 HV A mxture of 3-(azetidin-I-ylcarbonyl)-6-chloropyridaxi ne
(45 ng. 0.23 mmol ), 3- hydroxy-5-[(1 S)-2-rnethoxy-( | -nethylethyl)oxy]
-N-(lI -methyl-i Hpyrttxol-3-yl)ben7am de WO 20070 uliul PLTI6021ML671 ML2471
-183 (70 ng, 0.23 mmol) and potassium carbonate (63 ng, 0.46 mmol) in
acetoni triwe @it was stirred in a Smith Creator m cRHIUABHEWIBOT for 1
hour. The solid was filtered off and the solvent was renoved in vacuo. The
residue was purified by reverse phase preparative HPLC, eluting with 5 -
95% acetonitrile in water (+ 0.2% TFA)183Fol | owed by 5 passage through it
Sili cycle Si-Carbonate cartridge, eluting with nethanol, to give the
desired product as a colourless solid (97 ng). 1 HNWMR S (C7Cr): 1.34
(3H, d), {06hg, 028 mma) andoiSsium 2ardkinate 1 mgnd.46 Bmél) if Sdeionitiile (3rd3 - 3.52 (1

H, , 3.56 -.3.60 (1 3.79 (31 .
4. 2?( 211, Yfs i e gﬁ%%",’ ﬁ‘."’f'é"("%ﬁ,‘ﬁ:‘,ﬁes% 15 1 pawry Thessabiq (wpg fiterpq off
7. 25 7. 294sibive solent w Bfrerho Rk bhcnb. The e 344 purtica b resirsd e H. )

{718)2427%'3%%&“11“&&1;%’:@ ar a %Qﬁ?f = g{?%‘?{‘l %T—Ibsﬁ/ﬁdi)ornugwﬁ Phenzanti de

was descr aede Aabi hehrSNEEJ@E mﬁﬂét@@ld 24, eluting with methanot, mgw:th:
3{azetidin-1|-ylcarbonyl)6-chl oropyri d§2| ne is decribed bel ow

3- Azct i di flesireq/proguds ahw solouslessisplid }HAME JCRCly PhoSbhds uéﬁé}@hchl ori de
(50, 11) e a5gd Gyl N/ AW SIENE oL OV G220 o B, 0. 70-05

mval ) and ‘the resu on hea ed'td ter m SS
sol uti on 4AA§214!d).cMmEsd ﬁﬂ{&ﬂah] arvd (2hha), 670 € B4, dpf6. ﬂ{dﬁpﬁo?lfs- BI&/GHL or| de was

renoved unge{#eef}'egs:ﬁﬂtfnggg Ggl (?H ﬂ?-:ﬁgfl?,g};)m"‘%(%?ﬂ%d. to the bl ack

resi due an iron' cbol é
L]
The preparation of 3-hydroxy-5-[( 15)-2-methoxy-{1-methylethyDoxy]-¥-(1-methyl- 1 -
pyrazol-}-yl)benzamide was described eartier.
‘The preparation of 3-{azetidin-1-ylcarbonyl}-6-chloropyridazine is decribed below:
15 idin-1- 1 jdawi
LA
QYJ
N
%

Phosphorus oxychloride (50 mL) was added 1o 6-hydroxypyridazine-3.carbaxylic acid
(9.82 g, 70.05 mmal) and the resulting salution heated 1o reflux. After 45 mins the sotution
was allowed ta cool and the excess of phosphorus oxychloride was removed under reduced

20 pressure. THF (30 mL) was added to the black residuc and the resulting solution coaled to
0°C. Tricthylamine (9.77 mL, 70.05 mmol) and azetidine (4.0 g, 70.05 mmol) were added
dropwise. The resulting mixture was allowed to warm to RT and stirred overnight. The
volatiles were removed under reduced pressure and water (5 mL) added, then the residue
was adjusted to pHR vsing sodium hydroxide solution. The aqueous layer was exiracted

15  five times with ethyl acetate, the combined organics dried (MpS0.) and the solvent
removed to give the crude product as a dark ¢il. A sample was purified by prepanative
HPLC, etuting with § — 95% acetoniltrile in water (+ 0.2% TFA), and gave the title
compound as a colorless solid (135 mg)



OC. Triethylamne (9.77 m ., 70.05 mmol) and azetidine (4.0 g, 70.05 nmol)
were added dropwi se. The resulting mxture was all owed to wart to RT and
stirred ovcmght. The volatiles were renoved under reduced pressure and
water (50 nlL) added, then the residue was adjusted to pli8 using sodium
hydr oxi de qghti%}m.mThe aqueous |ayer was extracted 25 fgv@ohhi@feydth
ethyl acetic e conbi ned organics dried (MgS04) and the solvent renoved
to give the crude product as a dark oil. A sanple was purified by
preparative |1PLC, etuting with 5 - 95%atetoniltrile in water (+ 0.2%
TFA), and gave the title conpound as a colorless solid (135 ng). WD
20071na7ud | P 7(CB21MrIM 2471 -184 tHNWR b (COCs): 2.39- 2.47(2H, m,

30 (e, o 0t - e oy 8,81 ot i R AT e

, V- (4- net By kAL I8ICMRED).- S 2- P)- -f(39)- tetrm'_bvdrof ar an- 3-yloxyl benxam de
O
3-{[5-(Azetidin-I|-vl carbonyl)pyra2| n- 2- yI)oxyj-5 [ (3S)-te[rahydrofuran-3-yl
oxy] benzoi & ind3{ 2 ; Ayl kaol-and
2-am no-nt h_\{l

in DhiF (2 m),

DI PEA (6 2 25~ R j UL -':a and the reaction m xture
stirred at RT for 16 hours The DI\/F ed in vacuo and water (15 nL)
added. The m xture was extracted )rét_ g tate (3 x 20 nL) and the
extracts conbi ned, washed W|th r N hydrochloric acid (10

m). water (10 rrL) a saturated aqueo S soI ut| on of sodi um bi carbonate (10

m.), brine (10 i), dried (Nlag | tered, and evaporated in nere. The
xa

resi due was chromat ograpbcd 15 ica. eluting with a gradi ent of

60- 100% et hyl acetato in isohe to give the de5| red conmpound (70 nyg).
"HMAR S (CDCI3): 2.13 - 2.29 (nt, 211), 2.32 (s, 2.34 - 2.42 (m
211), 3. 893={(A(Aoptidin! Flmlr)nylmﬂw %ﬁllﬂmeﬂ{m teghrttm um)l -ylaxdbengoigg (m

(o)1 - 8800 e bsp ety ST s Bplll ado Fypisprscdolonnle ) P 00
The f ol | ow{IH§ mgoiBd omaid) werc ausperslodindahF 12 b ). AHBEA §B.320 dbs hiommol)orms
o o1 y1 18y el bt O PR st KT fr 6 e, e DT e e i
vacue and water (15 mL) addcd The mixture was extracted with ethy] acerate (3 x 20 mL)
and the extracts combined, washed with water {15 mL), IN hydrechlaric acid {10 mL.),
waler (10 ml)), a saturated aguecus solution of sodium bicarbonate (10 mL), hrine {10
mL), dried (Mg5O0x), filicred, and evaporated in vacuo. The residue was chromatographed
15  on silica, eluting with a gradient of 60- 100% cthy! acetate in isahexane, 1o give the desired
compound (70 mg).
"M NMR 5 (CDCly): 2.13 ~ 2,29 {m, 211}, 2.32 (s, 3H), 2.34 - 2.42 (m, 2H), 3.89 - 4.02 {m,
4H), 4.26 (1, 2H), 4.69 (1, 2H), 4.96 - 4,99 (m. 111}, 6.57 (d, TH). 6.94 (t, 1H), 7.29 (1, 1H),
7.33 {t, TH), 8.35 (d, tH), 8.85 (d, 1H), 9.72 (n, 1H); m/ 482 (M+11)*, 480 (M-H)"
20 The following compounds were prepared in an analogous fashion from 3-{[5-(2zetidin-1-
vlearbonyl)pyrazin-2-ylJoxy}-5-{ (35 tetrahydrofuran-3-yloxy]benzaic acid and the
appropriate wninoheteroeycele.



appropriate tuni noheterocycle. t-"I1 21N 7NML7011 13f-1'1CH21i 116111U247k
-185 Exanple Structure mx NMR 43a 482 1HNWR S (CDCl,): 2,12 - 2.29 (m
2H), (hi1+1v 2.34 - 2.42 (m 2H), 2.38 (s, 3H), 3.88 - 4.02 (m 4H), 4.26
(t, 2H), 4.68 (t, 2H), 4.96 - 5.00 (m 111), 6.93 (t, 1f1l), 6.98 (s,
lL:ra | H,wnH 3wttt I, 7.37 (c, | H, 8.34 (d, | H) prengameudlt H)y 43b
479 HNM R S (CDC1t): 1.46 (t, 3H), 2.13 - (MNH. 2.29 (m 211), 2.34 -
2.42 (in, 211), 3.88 - 4.02 (m 411), 4.06 (q. 211), 4.26 (t, 2H), 4.69
(1, 211), 4.96 - 5.00 (m 111), 6.78 (@s-D; "1 111), 6.88 (t, 1 H), 7.24
(¢, 111y, 7.30 - 7.31 (m IH, 7.32 (d, 1H. 8.34 (d, IH), 8.36 (s, 1 H),
8.86 (d, 1 H 43c 493 If NMR6 (C 130j): 1.48 (d 6H), 2.13 - (MH) "~ 2.29
(m 2H). 2.34 - 2.42 (m 2H), 3.85 - 491 4.02 (m 41-1), 4.26 (1, 211),
4,36 (septEinmplé ViStyicturel) , 4. 69 (t,nﬂ-i) NMIR7 - 5,00 (m I H, 6.77](d I
H), 6. 88 Ht-—21H) 724 7.2 ] 7.31 - 7’21_% ’I’I’I\ 735 (d, 1

25 (ra |t k)
H. 8 .33|(d*11]1) 8.34(s, 1 H),| 84 (d NMR§(QRdIk342H2Re%me2HCcDd] |, ) -
2.13 - 2/29 ? W-H " 2.34 > 1 m 414) .
449 4.26 (t,(r2n11 ,H)4 69 (tH) 'i ), m.'ggél- 2?.%5‘%@"”@/?‘?@“1%??'3%84 (s? 1
, H)
y 9.

6.87|(t, | 11), 7.28 ( 7. 31| 407 (m, 4), 4.76 462H)d4.68 (tHBH), 5. 36 (d,
=701 H, 8 83’\} A5 (S0 | o) 5 0690 OA1 893 (1, 151), 6.98 (s,
a Y[“;r IH), 7.34 (1, 1H), 7.37 (¢, 1H), 3.34 (d,
1H), 8.84 (d, EH)

43b 479 | 'H NMR & (CDCly): 1.46 (¢, 3H), 2.13 -
{M+H)" | 2.29 (m, 2H), 2.34 - 2.42 (m, 2H), 3.88 -
4.02 (m, 4H), 4.06 {g, 2H), 4.26 (1, 2H),
4.69 (1, 2H), 4.96 - 5.00 (m, 1H), 6.78 {d,
1H), 6.88 (¢, 1H), 7.24 (1, 111), 7.30 - 7.3
a Y[-jv (m, 1H), 7.32 (d, 1H). 8.34 (d, 1H), 8.36

g (s, 1H}, 8.86 (d, 1H)
43¢ 493 | '"H NMR 5 {CDC,): 1.48 (d, 6H), 2.13 -
(M+H)" | 2,29 (m, 2H), 2.34 - 2.42 (m, 2H), 3.88 -

481 | 4.02 (m, 4H), 4.26 (1, 2H), 4.36 (scpict,

] «Qjm O (M-HY | 1H), 4.69 (1, 2H), 4.97 - 5.00 (m, 1H), 6.77
] H {d, IH), 6.88 (1, 1H), 7.24 - 7.25 (m, 1H),
7.31 - 7.31 (m, 1H), 7.35 (d, 1H), 8.33 (d,
& iH), 8.34 (s, 1H), 8.86 (d, 14])

T a3a* 451 | "H NMR & (CDCly}: 2.13 - 2.29 (m, 2H),
(M+HY | 2.34 - 2.42 (m, 217), 3.88 - 4.02 (m, 4H),
449 | 4.26 (1, 2H), 4.69 {t, 2H), 4.96 - 5.00 {m,

; O (M-HY | 1H), 6.84 (5. 1H), 6.87 (1, L11). 7.28 (¢,

X H IH), 7.31 (1, 1H), 7.46 (d, 1H), .36 {d,

. Y("j" 1H}, 8.83 (d, 1H}, 9.45 (3, 1H), 10.05 (s,
a 1H)




1'~" IH W 21mM 711 M 7141 rCTI[; B2ZINWAf rn 2171 - 186 43e 479 -TH N MR S
(cbCl3): 2.11 - 2.24 (m 2H, (MH' 2.26 (s, 314), 2.33 - 2.41 (m 2H),
3.61 (s, 477 3H), 3.87 - 4,00 (m 414), 4.25 (t, 2H), 4.68 o X~ 0 C
(MFL)- (t, 2H). 4.93 -4.97 (m | H, 6.58 (s, 1 H, -~rX"  06.86 (t, 11
1), 7.24 (t, 28 (s, 1 H), 8.32 (d, 1 H, 8.84 - 13185 (s,
I H The reac?%'gnbﬁu\"/\é%l carried out using 1,i-dime hylet hyll“'?(a%ﬂﬂ%w 2

| H pyrazole-1- carboxylate as the am no heterocycle, the resultant. product
was di ssolved in acetonitrile and hea;ﬁi_in a mcrowave reactor at 150C
for 5 - 10 mnutes. The m xtures were owed to cool then concentrated in
wwio to give the desired products The preparatlon of 1.1 5

di met hylr ' o =6
preparati

The
[ 5- (azeti di n- I-yI

(

3r yl oxy] henzoi ¢ a¢ |(M+H$ d;em:(rﬂ j}ggjz gr_el DM (rﬁ jHjlﬁﬁl(@?c I di n-
1r nxi n-2-vl | oxy} - 5- 1_‘? 57-tetr§{1 dh‘g)furan 3§/ 0X ]betxal C
o OH MO 10 N MpMrthy! |3- ?1 et of-R (o 4H) 4 68
|)pyrarin:2-yl]oxy }@-(K}f[ -”_tetrrlhvﬂuf{mm -4393 wwa bﬁzmt(@ 1(|-I_9' 02
was dissolved in THE(501m), i N sodium at%:drom de dded
fol | oned by water| (50 and the|resul t{gh86 @ik 7- -s‘t*ﬂr?‘ [SaiH]Rﬂ'n

hours. The organies Vere renoved iln vacugd, {iesALEOHS s ltipgn filte
and extracted h ethyl acetate|(30 nj '

wth 2N hydT?erqu!ipnemaeqrucd oubktingalt -dimetiidihyd S faglinem b pareol¢3- x 50 ml), and
t he organi hen
evapor at ed&{tg’%E %I%G(ri%?sc o gl v\e‘)é“:l%ﬁ| V{?eﬁﬁlé%%m@gﬁglﬂ;@o% '&hja? éﬂ]%’é%m

and heated in 5 microwave reactor at 150°C for 5 - 10 minutes. The mixtures were allowed

1o cool then concentrated in wacue to give the desired products, The preparation of 1,1-
5 dimethylethyl 3-amino-1/{-pyrazole-1-carboxylate was described carlier.

The preparation of 3-{[5-{azetidin-1-ylcarbonyl)pyrazin-2-ylloxy }-5-[(35)-

temahydrofuran-3-yloxy]henzaic acid is described below:

J15-{ Azetidin-1-vl nyl in-2-yl '}-5- 1 -3-vlo

10 acid
Saon
CL},[::T ’

Methyl 3-{[ S-{azctidin- i -ylearbony)pyrazin- 2-yiloay }-5-{(35)-tetrnhydrofuran- 3-
vleaylbenzoate (7.02 mmol} was dissolved in THF (50 mL), IN sedium hydroxide (7.0
mL) was added followed by water (50 mL) and the resuitant sotution stirred at RT for 4

15  hours. The organics were removed i vacuo, the aqueous salution filicred and extracted
with ethy! acetate (30 mL). The aqueous layer was acidified with 2N hydrochloric acid,
extracted with cthyl acctate (3 x 50 mL), and the organic extracts washed with waier (10
mL}, brine (10 mL) then evaporated to dryness ta give the desired materiat as a white foam
(233 g). '"H NMR § (CDC): 2.34 - 2.30 {m, 2H), 2.34 - 2.42 (m, 2H}, 3.89 - 3.94 (m, 24),

20 387-4.02 (m, 2H), 4.28 (¢, 2H), 4.69 (1, 2H}, 4.97 - 5.00 {m, 1H), 6.94 (1, LH), 7.48 {1,
2H), 8.34 {d, 183), 8.85 {d, YH); m/z 386 (M+H)", 384 (M-H)



(2.33 g).

4.97 - 5.00 (in, 1}1), 6.94 (t, 111), 7A8 (t, 211), 8.34 (d, 113),

‘It NMR 6 (COC]r): 2.34 - 2.30 (an, 211), 2.34 - 2.42 (m 2H),
3.89 - 3.94 (m 2H), 20 3.97 - 4.02 (m 2H), 4.28 (t, 2H).4.69 (t,

211).

8.8

(d, ITH)y; nmh 386 (NI +H)'. 384 (MH' s''U 2IML7114171141 PCTI 81114 160
12471 - 18&oNwdfamtusB- { (5daz Udi n-1 - vl car bonvi ) mzi n- 2- vECBGGIMEWREBS
t et rahvdr of ur Bn- 3- yl oxyl benzoate aJ 0 A solution of nethyl

3hydr oxy-5-1(3)-tetrahydrofisran-3-yl oxy] bcnzoate (2.5 g,

10.5 5 mol ),

5

pot assi um carbonate (2.9 g, 21.0 mmol)i18artd 2-(azetidin- |-yl carbonyl)-5-
chl onpyrazine (2.48 g, 12.6 mmol) in DVA (25 nil.) was heated at 120C for 2

hours. The solution was dlluted with ethyI acetate (150 m.), washed with

wat er (3 M8 3-{nk R YIEg \ ‘ gen-And t he sol vent
renmoved |n| vagua The reS| due was purlfl ed by chromat ography on silica,

el uting w ethyl acetate in isohexane, to give the to desired
conpound as a colourless oil (2.8 g). "HfW 5 (CDCI3}: 2.13 - 129 (m 2H)
2.34 - 2.41 (m 2H), 3,85 - 4.04 0-3.90 (s, 3H), 4.25 (t, 2H).
4.68 (t, 2H), 4.96 - 5.00 (m 6. (t, 111), 7.43 (d, 2H), 8.32 (d.
i), 8.85 (d, 1H); nf: 386 (NHl) 03 (MH) - hicthyl
3-hydroxy-5-f(351-tcyahvdrufurap} ;E’vlbcnzoate ~00. ' 15 H Methy

3- ((phenyl net hyl ) oxy] -54(3S)-te of uran- 3-yl oxy] benxoate (25.0 g, 76.

rnmol ) was di ssolved in THE (150 ) and et hanol (150 mi). 10% Pal | adi um

& shtlop EPpe BB BRSG Rip e RobHe S BBt s S et o The

on carbon
at nospher

cat al ys$t wanol), pomasach hy‘b&mi:t(l ) DD ﬁﬂa&nu@:-@ﬁuﬂnﬁnmﬁﬂﬁﬂweart h and the
filtrate was concenii%IﬂI ed |n iacuo to glve an orange nil whic

crystal | i SEamprmang

2 fppmal pin;

k] pasheared gy 123“r{€lf%§‘ﬂ'é‘& Tt h

diethyl etfgfiod PasHildd ﬁniﬁ%dﬂ@ﬁdcﬁlﬁ-fhﬁ RO} Gasiied with Wkdr €3 £ 90 k), blise 38 9) -

10

15

20

23

mL}, dried (Mg50,), filtered and the solvent removed in vacwo. The residue was purified
by chromatography on silica, chaing with 0-30% ethyl acetate in isohexane, 1o give the
desired compound as 8 colourless ofl (2.8 g). 'H NMR & (CDCly): 2.13 - 2.29 (m, 2H), 2.34
- 2.41 (m, 2H), 3,88 - 4,08 (m, 4H), 3.90 (s, 3H), 4.25 (3, 2H), 4.68 (1, 2H), 4,96 - 5.00 (mm,
1H), 6,91 {1, 1H), 7.43 (d, 2H), 8.32 (d. 1H), 5.85 (d, 1H); msz 386 (M+H)", 384 (M-HY

Methv] -hydroxy-5- -3-

Methy] 3-{{phenylmethyDoxy]-S-{(35)}tetrahydrofuran- 3-yloxy|benzoate (25.0 g, 76.2
mmol) was dissolved in THF (150 mL}) and ethancl {150 mL). 13% Palladium on carbon
(30 mg) wos added and the mixture placed under & hydrogen atmosphere and left to stir zt
KT unti) the reaction was complete. The catalyst was remaved by filtration through
distomaceous earth and the filtate was concentrated in vacus to give an orenge oil which
crystallised on standing. The solid was filtered aff and washed with diethyl cther to give
the desired product as & white solid (13.75 g).

"H NMR 5 (CDCly): 2.1-2.3 (2H, m), 3.9 (3H, 5), 3.9-1.95 (2H, m}, 3.97-4.05 (2K, m),
495 {1H, 8), 5.6 (1), 6.6 {1H, 1), 7.1 (! H, t}, 7.13 (114, 1); meiz 237 (M+H)*

2



IHNWR 5 (CDC I5); 2.1-2.3 (21-1, n) 3.9 (3f1, s), 3.9-3.95 (2H, m,
3.97-4.05 (2H, m, 4.95 (I H s), 5.6 (1), 6.6 (I H t), 7.1 (1 H t),
7.13 (11 i, t); nth 237 (MtH)" 25 --"0 2IM 711INO - 11 P(TI Gh21M 61 | ML2471
-198 Methyl -f(RhepyljM1ly y]-S-f(Mtet-rahydrofu n 3-yloxylbe=all 10 0O
of ~a 1 A.m.xture of methyl 3-hydroxy-5-{(phenyl nethyt e (18.8
g, 72.75 mdP"PMHEE) i et rnhydr of uran- 3-yl  4- et hyl bcnze'ﬁ?ﬁ'?%@?gﬁ(w 5
g, 76.4 nmmol) and potassium 5 carbonate (20.08 g, 145.5 nural) in
butymitrile (250 nil) was heated to 130C for 3 hours. The solvent was
renoved in vacuo and ethyl acetate addé®® - The organics were washed with
water (40 mL). 0, 5M sodium hydrOX|de solution (40 ni). br| ne (40 nm.),

dried (MySA vacuo.'the residue was
chr omat ograptte Hercs ML E RADSIEONE 504 et hanol i n DCM
to give the 10 de5|red corrpound as a coI urless oil (20.1 g). "HNW 8
(CDO),): 2.08 - 2.26 (m 21{), 26:7]9‘ -*(m 4H), 3.90 (s, 311), 4S2 -
4.96 (rn, I H, 5.08 (s, 2H, , 7.15 (t. 111), 7.29 (t, 111),
7.34 - 7.44 (m 5H); rnh. 327 (I\/Hl) TRe preparations of net hyl

3- hydr oxy-5- ([ phenyl met hyl ] oxy} benzog and (3R)- 15 tetrahydrofuran-3-yi

4-nt hyl benzenesul fonate were descri earlier. Exanple 44:
3-115f1tjetidirt-1-yl esrhonyi | -3-chl nvtidln-2-yHnxy} j1 _(4-nmethvl-
h3-thl nezol - 2--" 11-5- 1 f % -tetrshydrefurag-3-ylgxvl beni.Imde H ~Np 00
20 1- Chl ot Mistuze of ety Britydrosyy - friiemllaethyiloxy bemmawi(| 8.8 258 Hmtpwas added

:EB?{ ?S-S?lnuH g?n rﬁﬁ dfucﬁé??)gr?l mcéhynl‘:fln%cr?cpsu#fma“c “3 sﬁ Zﬁ % IW]T (Jifg ILmt1 rahydnf ura
n-3- vyl i)xyn}aldmnmc[ftﬂi}ﬂcg dHi(Qﬁﬂmwp bOyEBiuik)l 50 mirk vidEMk4ted w0 3tirred at RT
for 2 hourﬁdurs?'_mc solvent was remaoved in vacuo and ethyl acetate added. The organics were

washed with water (40 mL). 0.5M sodiwn hydroxide solution (40 mL), brine (40 mL),

dried (MgS0.,), filtered and the solvent removed in vacus. The residue was

chromatographed on silica, elating with a gradient of 0-5% methanol in DCM, to give the

10 desired compound as a colourless oil (20.1 g). 'H NMR & (CDCly): 2.08 - 2.26 {m, 2H),
3.78 - 4.01 {m, 4H), 3.90 (s, 31T}, 4.92 - 4.96 (m, LH), 5.08 (s, 2H), 6.69 {t, 1H), 7.15 .,
1), 7.29 (t, 1H), 7.34 - .44 (m, SHY; mf 327 (M+ED

The preparations of methyl 3-hydroxy-5-{[pheoyhmethyl]oxy }benzoate and (3R)-
15  twemahydrofuran-3-yi 4-methylbenzencsulfonate were described earlier.

Examnple 44: 3- Azetidin-1-ylesr AE3-chloropyrdin-2-ylloxyi-Y<{d-methvl-
-thlazol-2-y1

S-tetrxhydrofur

g.a‘?jni}-
o L

D

20  1-Chloro-NAN,2-uimethyl- L-propenylamine (0.70 mL, 6.53 mmol} was added to a solution
of 3-{{5{(azctitlin-1-ylcarbonyl} 3chloropyridin-2-ylloxy }- 5-[(35)-tetrahydrafuran-3.
yloxy]benzoic acid {200 mg, 0.48 mrmal} in DCM (6 mL) and stirred at KT for 2 hours. 2-
Arsino-4-methylhiazole {110 mg, 0.96 mmol) and pyridine (0.078 mL, 0.96 mmol) were

added and the reaction stirred mt RT for 15 hours. The solvent was renwved in vackoe, water



Arni no-4-ncthylthiawle (i 10 ng, 0.96 mmol) and pyri dine (0.0 78 niL, 0.96
nmmol ) were added and the reaction stirred at RT for 16 hours. The sol vent
was rentoved in vacuo, water WO 2007!110711.{ 1 P(.-r1602414 161002471
-189 (20 nmL) added and the m xture extracted with ethyl acetate (3 x 20
m.). The wptasgowadnere conbi ned and washed w th 2N hyBGGRHYsAE+HCI d (20
m..), saturated aqueous sodium bicarbonate solution (20 nm.), water (20
m,), brine (20 nm.), dried (MgSQ. ), filtered, and evaporated in vacua. The
resi due was chrunmat ographed an silica,I882kuting with a gradient of 5 50-100%
ethyl acetate in isahexane, to give the desired conpound (78 ng). 'it NVR 8
(cocl,): 2.13 - 2.28 (m 2H), 2.31 (a, 3H), 2,35 - 2.43 (m 211), 3.88 -

4 02 (m (21ipl,) md@narmm:ra@wm dwﬂhsmyl-acmtw(aﬂrrmaﬁmmawnﬁ 00 (m 1

1§ 32 Mty Aoyl el o bl B bl o ” (0

foI | owi ng bicabpeauneb:tion (20 pL)E pare@0ind.) dririi20 mb)) dacd @448 Mtemdnadd [ 5{ a
tidin-1- _yil h |)Y-_.3-cC. . . . .

ol or apyr 1 BROSRHAS ek T aidue wes chrprmmoraEied o0 ghch s'pting it 2836 Lnd t he
appr opsi ate 100tk ehRERERRYA sbhaxmeamia: 15 ddiréd dompoadd (WMgdda 515 'H NIVR 5
CDCl1): 2.13 - s.

L ot ) . G N0R s56B0E a5 Ybm. 2230 (g 0 30 - 24395 2088 AR e by 6 04
C G -7 3 I 7 IO\I
(]m ]111)(%54)4 1%3425(1@%}{554%7 (1((39(:41 i, 436 §04§€m.m)"ﬁzﬁl_[)¥1 ?ﬁ), 61{5 R 50
(cDC],): 2HR5.2841 1134 (3. IHES-IE{#VWJ(MW 119), %HWHBH}&SE{%*H}S 311),
3.89 - 4.9 @411) c .f.Y 50S 4.20-4.39(m 411), 4.99 - 5.03 (rn. | H),
6.93 a (M 1 L 7.29 (t, | H), 7.35 (r, 111), 8.14 (s, I11), 8.16
(d, 1181), 8,26 (d, lH), 8.36 is. 111), 9.54

The following compounds were prepared in an analogous fashion from 3- {[5-(azetidin-1-
yicarbonyl} 3-chloropyrdin.2-ylloxy }-5-[(3SHietmhydrofuran-3-yloxy]benzoic acid and

the appropriate aminohketerocycle.

Example | Structure m/z | NMR

Jda 515 | THNMR 8 (CDCly): 2.13 - 2.29 {m, 2H), 2.34 -
(M+HY" | 2.42 (m, 2H), 2.38 (s, IH}, 3.85 - 4.02 (m, 4H),
(j‘“Q’[uJé §13 | 4.24 -4.34 (m, 4H), 4.96 - 4.99 (m, 1H), 6.94
o 1 (M-HY {v, 1H}, .97 {d, 1H), 7.34 (1, IH), 7.36 - 7.37
{m, LH), 8.15 d, 1H), 8.24 (d, LH), 10.82 (s,
£ 1H}
44b 510 [ THNMRE(CDCL)Y: 2.15 - 231 {m, 2H3, 2,35 -
{M+H)" | 2.43 (m, 2H), 2.56 (s, IH), 3.89 - 4.03 {m, 4H),
. D} Y | sog | 4.20-4.39 (m 411, 4.99 - 5.03 (m. 1H), 6.92

A

(M-11y | & TH), 7294, 1H), 7.35 (5, 15), 8.14 (s, LH),

1 [ ° 5.16 (d, 1ET), 8,26 (d, 1H), B.36 (s, 1H), 9.54

9 {d, IH)




0O (d, iH 15 W 20ML711ML711i1 PCTICR | MF11MP: 471 -190 44c 512 '"H NWR b

(COC11): 1.46 (1,31-1). 2.14 - 2.30 (MtH)' (m 211), 2.35 - 2.43 (in.
211), 3.88 - 4,02 (m 510 4H), 4.06 (q, 211), 4,20 -4.28 (rn, 211), 4.31
Vj7C~~1(MH"' 4.39 (m 2H), 4.97 - 501 (m | H), 6.78 (d, v- 1 H),
6.89 (t, 1.k t, 111), 7.30 - 7.31 (m Cfv IH), ;@%Mdl—l) S. 16
(d, 1H). 8,‘12_%“'(@7'%%), 8.37 (1, 111) 44d 526 E 1 NMR J& BEEWERT)
6H), 2.14 - 2.29 (MH' (m 2H). 2.35 - 2.43 (m 211), 3. 8S- 4 02 (m
524 4H), 4,20 - 4.28 (m211), 4.30 - 4.40 (rn. 211), (MI1)- 4.36 (septet,
1H, 4.98 - 501 (m 111), 6.78 (d, r'™: 6,89 (t, 1 H. 7.24 (t, | H),
7.32 (t. | H. ~krv7.35(d 111), 8.16(d, IH), 8.25 (d, | H), 8.35 G
(s, 1H) 44er 484 '11 NMVR A (011011) 2.12 - 2.29 (m 2H) 2.34 - (M+E 1)
211), 4.9f 4o‘oo (m a- (MH' 111)° 83*{% ic'l?-ﬁ‘ %ﬁ ?%‘) 1% 7129 -
7.30 (m C_ ~~"1lv 111), 7.31 - 7 (Bm{ﬁ (ml, 21) 2.357- B9 {fnpl2i1)] 1B5, - 4&1;1;5 (d, a
111), 8.21 (d, I H, 9.76 (s, | H|, 10.17, e on,was
carried out using| 1,1 -dincth Ietr 1°18- ami }hwéjt?ﬂl-'ﬁ?/r"-aﬁziaf%éa Eiq‘ %yva ate as
t he am no heterocycl of r[q\{ g5 oA D), ¥ - SAlmdl Hivb. 24ddt aniftril e
and heated in a nfic %Ha actor at 1 Oq}f)q{sg% 1H)192mtrmt)qgﬂ {@p(n{n tures
were allowed 5 tjo coo nhen concegntrated_i'n va gj desi red
products. | The prejpan of 1. 1 |dinct hy‘IPEtWI{déH&Wﬁ lmFﬂiﬁﬂy”Paz bl e |
-carboxy | ate was| descri bed earli er. The aonqpanﬁtlon of
3- { (5- (azpti+dia—t+yHecarbony—3—eht-oepyiH % H3S)
d | 82% kwMRS{dDdl 1’43{16HY‘214 2,29
(M+H)' | (m, 2H), 2.35 - 2.43 {m, 2H), 3.88 - 4.02 (m,
534 | 4H), 4,20 - 4,28 (m, 21}, 4.30 - 4,40 {m, 211},
~° :,E:‘.u{ (M-Hy | 436 (septet, 1H), 4.98 - 5.01 (m, 1H), 6.78 (4,
o 1H), 6,89 {1, 1H), 7.24 (1, tH), 7.32 (t, [H),
Y[j“ 7.35 (d, 1H), 8.16 {d, 1H), 8.25 (d, LH). 8.35
=]
2 {s. IH)
S 484 | "MENMR 5 (CDCY): 202 - 229 (m, 2H), 234 -
(M+EL) | 242 (m, 2H), 3.87 - 4.02 (m, 4H), 4.20 - 4.28
(j‘° . ;:,,. 483 | (m, 2H), .29 - 4.37 (m, 2H}, 4.97 - 5.00 {m,
o " (M-Hy | 11). 685 (5, 1H), 6.88 (4 1H), 7.29 - 7.30 (m,
;_-_wn\r[",'(" 111), 7.31 - 7.31 (m, LH)., .44 (o, 1H). 8.15 (&,
o 110), 8.21 {d, 1H), 9.76 {5, 1H), 10.17 {3, 1H)

* The reaction was carried out using I, |-dimethylethyl 3-amino-1 H-pyrazole-1-
carboxylate as the amino heterocycle, the resultant product was dissolved in acetonitrile
and heated in 2 microwave reactor at 150°C for 5 - 10 mimunes. The mixiures were allowed
10 cool then concentrated in vecug 1o give the desired products, The prepamtion of 1,1
dimethylethyl 3-amino- | /{-pyrazole- | -carboxylate was described carlier.

The preparation of 3-{[5-(azetidin-1-ylcarbonyl)}-3-chloropyridin-2-yljoxy}-5-{{35)>
tetrahydrofuran-3-yloxybenzoic azid is described below:

1a



t et rahydr of uran- 3-yl oxy] benzoic acid is described below. |10 PCE rC 62t X167W
217 t4' 0O 20070 *7141 -191- 3f(54Az 1lidin-l-vlcs
+nvl | -3-chlorovvridi _n-2-vlloxvl-5-1(3 .- trahvdrfu_r -3- vloxv'lbcnzgic
acid of J, ~~11 D LHp D Methyi
3- ([ 54aaetwdizmitmybear bonyl ) - 3- chl or opyri di n- 2-yl ] oxy) - B={iG83ypemetH ahydnf ur
tt- 5 3-yloxy]benzoate (3.75 g, 8.68 mmol) was dissolved in THE (40 m .),
I N sodi um hydroxide (8,68 nL, 8.68 mmol) was added foll owed by water (40
m.) and methanol (I drop) and the resgitant solution stirred at RT for 3
hours. The organics were renoved is vacuo, the aqueous solution fthered
and extracted mnth ethyI acetate (30 nﬂ) The aqueous | ayer was acidified

3 b Hfddens A ahdo b 1o e 10
and the organjc extr cts mashed mnth vat er (10 n1 ) brlne (10 m -) t hen
evapotnedigﬁghﬁ¥§ﬁé§@ to give the desired materiaf as it white foam (3.53
g. 'HZ.1R 6 (CDCli): 2.14 - 2.30 (m 2 2,35 - 2.43 (m 2H), 3.89.3.94
(m 211), 3.96 - 4.02 (m 211) 4{%ﬁ m 4H), 4.97 - 5.01 (m 1 H),
6.95 (t, | FD, 7.46.7.47 (m 7 7.50 (m 111), 8.15 (d, 11{),
8.26 (d, 1 11): mz 419 (N%FD 417 sH . 15 Methyl 3-{ {54azctid in-
-vlcarbonv | )-3-chl orotwddi n_ 2 Ia -5 1135)-tetrahvdr4fu ran- 3-vlo
kTl1Zlatc QJ ¢ ON p A solution o 3- hydnxy-5-[ (3S) -t et rahydr of
ran- 3-yl oxy] bcnzoate (2.5 g, 10.5 ©

Methyl 3-{[54(azetidin- 1-ylcarbonyl)-3-chloropyridin. 2-ylJoxy }-5-[(3S)-tetrahydrofuran-
5  J-yloxylbenzoatc (3.75 g, 8.68 mmol) was dissolved in THF (40 mL), [N sodium

hydrexide (8,68 mL, 8.68 mmol) was ndded followed by water (40 mL) and methanol (1

drop) and the resultant sotution stirred a1 RT for 3 hours, The organics were removed fa

vacuo, the agueous solution filtered and extracied with cthy! acetate (30 mL). The aqueous
layer was acidified with 2N hydrochloric acid, extracied with ethy] acetate (3 x 50 mL),

10 and ibe orgenic extracts washed with water {10 mL}, brine (10 mL) then evaporated 10
dryness to give the desired material as n white foam (3.53 g).
"H NMR 5 (CDCIy): 2.14 - 2.30 (m, 2H), 2.35 - 2.43 (m, 2H), 3.89 - 3,94 (m, 211), 3.96 -
4.02 (m, 2H), 4.22 - 4.38 {m, 4H), 4.97 - 5.01 {m, 1H), 6.95 (1, LH), 7.46 - 7.47 (m, IH),
7.49 - 7.50 (m, tH), 8.15 (d, 1H), 8,26 (d, I H); m/z 419 (M+H)', 417 (M-H).

15

\:‘H H,_ 0O

=]

A solution of methy] 3-hydroxy-5{(35)-tetmhydrofuran-3-yloxy]benzoate (2.5 g, 10.5

20 mmol), potussium carbonate (2,% g, 21.0 mmol) amd 5-(rzetidin-1 -yicarbonyl)-2,3-
dichlorapyridine (2.9 g, 12.6 mmol) in DMA (25 mL) was heated at 120°C for 5 hours.
The solution was diluted with cthy] acetate (150 mL), washed with water (3 x 50 mL),
brine (20 mL), dried {(MgSO4), filicred and the solvent removed in vacuo, The residus was
purified by chromatogeaphy on silica, eluting with 20-50% cthy| acetate in isohexane, to



20 mol ), potassium carbonate (2.9 g, 21.0 tnnol) and 5-(arrtidin-|

-yl carbonyl)-2,3- dichlonpyridine (2.9 g, 12.6 mmol) in DVA (25 nlL) was
heated at 120C for 5 hours. The solution was diluted with ethyl acetate
(150 n), washed with water (3 x 50 nL), brine (20 nm), dried (MySQ),
filtered angdghipppaphyent renoved in vacua. The residue WaSygRubzed by
chromat ography on silica, eluting with 20-50% et hyl acetate in isohexanc,
to H (1 2nh 71ag711J | P('r/G 621M 6AWL 247 1 - 192 give the desired
conpound as it colotriess oil (3.75 g). HNW S (CDCI3): 2.13 - 2.29 (m
oH), 2.38 (quip, 2H), 3.85 - 4.04 (m zfi’ij 3.90 (s, 3H)., 4.19 - 4.37 (m
4H), 4.96 - 5.00 (m | H), 691(t 1 H, 7.42 - 7.45 (m 211), 8.14 (d. 1

3 hyar oxy- 607 Ps&iedtbafoltis  Modble i 33T EARPERTERERS 2, Ttk

| -yl car bon3#} 2 33{qhnalilmr.b¢£y-r4 Mnnéllmﬁé {s] a810,r14, e dl. 35k, HH], 4. 'EEX&[ml(ﬁ 45:

f’}é“i[éss} BN Wk e kgl B T B e T BT 0 7N § ona

LN~ 10 1-Chloro-NrN, 2-trinethyl-1I-prvpeny[am ne (0. 133n1_ 1.0 mmol ) was

added t suspensi on_ of i n- I car | ) pyridin-3-yl]oxy}
5-[(3 BYY el %fr{n%“‘Yei;?r‘B'&'g?{‘&ﬁbﬁE“&'&xdw ramd- }*Eﬂ@&"v‘rﬁﬁ'ﬂ By in DCM
(10 n) anduzﬁtdm-lgqia%nﬁifzBaicmyﬁd.nzwcﬁm@ﬁmchyl pyrazine (196 nyg,
1.82 sort) and pyridine (0,148 rn L. 1.82 nmoi) were 15 added and the
reaction stirred at RT for 2 hours The sol vent was renoved in vacuo and

water (30 a,m;sm@gdsﬂs-{@?m#wgﬁammat&.ﬁﬁ&eﬁlm1 SEMhnRGRkale (3 x 20
m.), washed W rocnforrc aclra (20 nL), water (10 ), saturated

aqueous So dArfbranshylnyylbenzomiver al ), wat er (10 m.) and brine (20
mL). The conbi ned organic extracts were drigd.(MgSH), filtered and
evaporated in vacuo. The resi due vvas pur §f i gdjby 20 chromat ography, eluting
wi th 0-10% net hanol in DC% , g@ ¥Ted product as a colourless
oil (150 ny). HNI\/R6(CDCI3) 12 8 (111. M. 2.22 - 2.29 (111, m,

2.31 - 2.40 (2H, m, 2.56 (3H, s) 9 - 4.03 (4H, m), 4.25 (2H t), 4.71
(2H, t), 4.97 - 5.00 (1 H, O,
M

10 ©
1-Chloro-A N, 2-trimethyl- 1 -propenylamine {0.133 mL, 1.0 mmol) was added 1o a

suspension of 3-{[6-(nzctidin- | -ylcarbonyl)pyridin-3-ylJoxy } -5-[(35)-tetrahydrofuran-3-
yloxy]benzoic acid (350 mg, 0.94 mmol} in DCM (10 ml) and stirred at R'T for 30min. 2-
Amine-5-methylpyrazine (196 mg, 1.82 mmol} and pyridine (0.148 mL, 1.82 mmol) were

15 added and the reaction stired at RT for 2 hours. The solvent was removed in vacue and
water (30 mL) added. The mixture was exmracted with ethyl acetate {3 X 20 mL), washed
with 2N hydrochloric acid (20 mL), water (10 mL), saturated aqueous sodium bicarbonate
solution {20 ml.), water (10 mL) and brine (20 mL). The combined organic extracts were
dried (MgS0y), filierzd and evaporated in vacue. The residue was purified by

20 chromatography, eluting with 0-109% methano! in DCM, to give the desired product as a
colourless oil (150 mg). "H NMR 8 (CDCly): 2,12 - 2.18 (1H. m). 2.22 - 229 (1H, m), 2.31
- 240 (ZH, m), 2.56 (3H, 5), 1.89 - 4.03 (4H, m), 4.25 (2H, 1), 4.71 (2H, 1), 4.97 - 500 (1H,
m), 6.76 (111, 1), 7.15 (1H, 1), 7.25 (1H, d), 7.38 - 7.40 (1H, m), 8.12 (1H, 5), £.14 (1H, d),
8.3 (1H, 5}, 8,24 (1H, d), 9.52 (1H, d}; m/z 476 (M+H)", 474 (M-HY

25
The following compound was prepared in an analogous fashion from 3-{[5<(azetidin-1-
ylcarbony!)pyrazin-2-ylJaxy} -5-[{35)-tetrahydrofurnn-3-yloxy]benzoic acid or 3-{[6-



m, 6.76 (111, t), 7.15 (1 H t), 7.25 (1 H d), 7.38 - 7.40 (1 H m, 8.12
(111, s), 8.14 (1 H d), S.32 (111, s), 8.34 (1 H d), 9.52 (1 H d); nfr
476 (MrH)', 474 (MH 25 The Fol | owi ng conpound was prepared in an

anal ogous fashion from 3- ([5-(azetidin-I -

yl car bony| PEYHERRHL- v| ] oxy} - 5- [ (35) - t et r ahydr of unt n- 3- FEHGHIMEMHC aci d
or 3 -{[6 O21 M7ff f 17041 PCTIC S Il M6. M2J 71 -193

(aneti di n-1-yl carhanyl)pyridin-3-yl] oxy}5-[(3S)-tetrahydnfuran-3-yl oxy] benx
oic acid and the appropriate am nohett®¥sycl e. Exanple Structure nmh NMWR
45a 477 F{NNR6(CDC11) 2. 16- 231 (m2H).2.34. (MH{)' 2.42 (m 2H), 2.56 (s,
3H), 3.89 - 4,02 411) " 4,26 (4 2H), 4.69 (t, 2H), 4.98 5.02 (m |
H, 6.92 ((!amdﬂ{l)? ﬂ)m'ndm-i;-yllwké[ tetnahydrgumg-3c¥lpxy]enzoic acid

| HJ, 8. 36(§ 45h 479 HNVR 8 (CDCI1); 2.12 - 2.31
(m 2%1),(29%}“%@’?’@?%"&%% 211), 3.90 - 4.04 Em 413 4.26 (t,

21{), oy ' ' 477 4,71 (1, 2H, 4.97 - 501 (m 111) 6.76 (t, 1 FI),
7.13 (t, HH=—7—3 H— 789ttt 46— +F—7-53—{m—h H) |
8.14 (d. |E"f45",“‘"é %W&"“lll) 8. 33 ™g| SR o0 8 a7 1s. 111) 45c 451 H

C
Vo (RIS b
4
1'11),(21.'9 (%: Bl |dg(] mi 5".‘“1‘8' 2[ﬁh|2%'?'(25§‘5‘2§%’(%“9‘|“131)‘““‘}’827(Ent.
111), 7.37 C' r |(dde 8, 11 d, 1 Hg268, 29,600 LELH.98 S.@3m(TH), [0 "
(M 243 (m 415 90 - 4. 06 ?ﬁ’fli}w?a» Bo 70 3 Pastlin 150 J
(t, 2{). |5.00 - §.05%(m 111). 6.93 (t, |1H)p36(s IH}ESG(:L.!H}?H{- IH}
45h 479 | "H NMR 8 (CDCL); 2.12 - 2,31 (m, 2H), 2.32 -
(M+LI}" | 2.40 {m, 2H), 3.90 - 4.04 (m, 4H), 4.26 (1, 2H),
GU[H,Q" 477 | 4710, 2H), 4.97 - 5.01 (m, 1H), 6.76 (L, 1HD),
Q ) (MHY | 7138 1H), 7.23 (3, 1H), 7.39 (dd, 1H), 7.48 -
7.53{m, 1H), 8.14 (d, IH), 5.16(d, 1H), B.33 -
Q 8,38 {m, 2H), 8.47 (s, I1H)
45¢ 451 | "HNMR 8 {CDChL): 2.13 - 2.31 (m, 2H), 2.32 -
(M+H)" | 2.39 (m, 2H), 3.89 - 4.03 (m, 4H), 4.25 (1, 2H),
q,‘(f”;} 449 | 4.71 (1, 2H), 4.97 - 5.01 (m, 18), £.79 (1, D),
o " (M-Hy | 718 (& 1H), 7.22 (¢, 1H), 7.27 (. 1), 7.37
{dd, 13), B.11 {d, 1H), 8.28 ¢d, 1H), 8.33 (d,

1 DN

o I H}, 9.47 (s, 1H}
45d 463 | 'H NMR & (CDCL): 2.15 - 2.32 (m. 2H), 2.35 -
(M+H)" | 243 (m, 2H), 3.90 - 4.06 (m, 4H), 4.27 (1, 2H),
(j’° .‘[; 461 | 4.70 (1, 2H), 5.00 - 5.05 (m, 1H), 6.93 (1, 1ED},
0 " M-y | 731 (L 1H), 7.36 (1, 1H), 829 (1, 1H), 8.38 -
o, Y[:j"’ 8.38 (m, 110), 8.40 - 8.41 (m, 1H), BAG (s, 11D),
o 8.86 {d, 1H), 5.68 (1, 1H)
45 430 | 'HNMR 3 (CDCly): 2.15 - 2.31 {m, 2H), 2.35 -

(M+H)" | 243 (m. 2H), 3.90 - .03 {m, 4H), 4.27 {5, 2H),
. [_‘f 478 | 469 (t, 2H), 4.99 - 5.02 (m, LH), 691 (¢, IH),
- q (MY | 728G 1), 733 (4, 1H), 7.48 - 7.53 (m, LH),
o, Y["j’“ 8.16 (d, 1H), .35 - £.39 {m, 1H), 8.37 {d, 1H),
5 8.51 (s, 1H), B.86 (d, 1)




J" (MH" 7.31 (1. 1 H, 7.36 (t, 111), 8,29 (; 111), 8.38 ~ C' IrrlT7
8.38 (m 111), 8.40 - 8.41 (m F H, 8.46 (s, | I{), 08.86 (d, I H, 9.68
(s, 1 H) 45e 480 H5N MR 8 (CDCI3): 2.15 - 2.31 (m 211), 2.35 - (MtH)'
2.43 (m 2H). 3.90 - 4.03 (m 4H), 4.27 (t, 2H), ~~-y a 478 4.69 (t, 2H),
4.99 -5 02ybinr m.mfs 91 (t, 1 H), 01 (MI{)' 7.28 (t,pdnkpmduwdd(t,
111), 7.48 - 7.53 (m IH), 8.16(d,IH),835-8.39(m 119, 8.37(d, | H), 8.51 (s,
IH), 8.86 (d, 111) WO 21IM 71 1IML71141 Pt' T, G B21 ojii HML247] -194 The
preparation of 3-{[5-(axetidin-I-yl carbolrgxl)pyra in-2-ylJoxy)-5-[(39)-

t et r ahydr of ur an- 3-yl oxy) benzoi ¢ acid was described earlier. The preparation
of 3-([6-(axetidin-I-ylrarbenyl)pyridin-3-yl]oxy)-5-[(35)- tetrahydro

fut an- 3-yl chéﬂ@:ﬂr ?'l'ﬂw ctidin- |

- vl carbonv%%&%ﬁh%rgqr%ﬁlﬂﬁ ! -tc]{a &r:’g] {1} ghéjt@%B vl oxsl ber sxoi ¢

it]S[ rrl 1éﬂtmhbmimmmﬁwlnmbmm way degBiped 1E;!l!‘ll':ahydr of ur an- 3-yl oxy] hen7zot e

(875 ng, 3: rgigg;! Ol pyridine (1.06 g,
4.41 rnnol T&? caest?nar?]?%i&bégéaiﬁm Fg%@;ﬁﬁﬁ&g?%ﬂ? (?g?and bramatri

s(t ri phcny kqvhbainifimaedpyrdrenidc % g de@nF@dbelowol ) were added together in
1)NIA (16 rnL) and heated in a mcrowave reactor at 160C for 9 hours. The
m Xt ur e~ was taken up in vvater (25 m.) and vvashed with ethyl acetate (2 x 20
M.). The ARt : Adlird-3-e o 15 ar3- id0 nL) and
extracted wi.th et hyl 15 acet ate (5 x 30 rri ). The conbi ned organi c extract
was washed th water (30 nmL.), brine (30 nL), dried (NNgSO™4), filtered and
evaporated to give a bmwn solid which was tgriturated wth diethyl ether to
gi ve the desired conpound as a bei 9@3 ? 20 ng) .

(Yy°
Y
0
Methy! 3-hydroxy-5-[{35)-tetmhydrofuran-3-ylexy]benzonate (875 mg, 3.68 mmol), 2-

10 {azctidin-1-ylcarbonyl}-5-bromopyridine {1.06 g, 4.4} mmol ), cacsium carbonate (3,59 g,
i1.03 mmol), and bromotris(triphenylphosphine)copper (0.69 g, 0.735 mmel) were added

together in DMA (16 mL) and heated in a microwave reactor at 160°C for & hours. The
mixture was taken up in water (25 mL) and washed with ethyl acetate (2 x 20 mL). The
aqueous layer was acidified with 1N hydrochloric acid (30 mL.) and extracted with ethyl
15  acetaie {5 x 30 ml.). The combined organic exiract was washed with waier (30 mL), brine
{30 mL), dricd (MgS0u), filtered and evaporated to give a brown solid which was triturated
with diethy] cther to give the desired compourdd zs a beige solid (520 mg).
'H NMR 5 {ds-DMS0): 2.00 - 2,06 {m, 1H), 2.23 - 2.37 (m, 3H), 3.78 - 3.55 (m, 4H}, 4.13
{t. 2H), 4.64 (1, 2H), 5.16 - 519 (m, 1H), 7.05 (1, 1ED), 7.18 - .19 {m, 1H), 7.33 - 7.34 (m,
20 1H), 7.62 {dd, 1H), 8.04 {d, 1H), 8.46 {dl, 1H); m/ 385 (M+H)", 383 (M-H)

The preparations of methyl 3-hydroxy-5-[(3S)ietmhydrofumn-3-yloxy)benzoate and 2-
{azetidin- | -ylcarbonyl}-5-bromopyridine were described earlier.

25



UH NMR 5 (d.-DVMBO): 2.00 - 2,06 (m 1 H), 2.23 - 2.37 (m 311), 3.78 - 3.95
(m 411), 4.13 (t, 2H), 4.64 (t, 211). 5.16 - 5.19 (m 1H), 7,05 (1, I f
1), 7,18 - 7.19 (m 1 H. 7.33 - 7.3 (m 201 H, 7.62 (dd, 114), 8.04
(d, 1 H, 846 (d, 1 H; ink 385 (Mt t)', 383 (D1-H)' The preparations of
met hyl 3- hydnwyabrl( 3. S) -t et rahydr ol Lr aa- 3- yl oxy] benzodt(cTabinz{iaxet i di n

I 1yt carbonyl)-5-bronopyri di ne were described earlier. 25 WO 21M/711ML7041
PCTI GB21ML6f | N1247 t -195. Exanpl e 46:

3-{1 3-Chl oro-54uvrrol I din-1-vl carhonuhigoyridi n-2-v' Il osvl-5-1[t-

met hvi et hvl kr xvi - ~V~S net hvl nvra>i n-2-vl ) benzamde N1, H” N YUCA

Cesi um carbonate (7S2 ng 2. 4 mml) was added to It soI ution

of 3- hydr aka ' iy ¢iles el hy2-plveti3R- vl ) benzam de
(230 nmg, |d|n | -yl carbonyl)pyrrdrrne
(234 ny, & Fi—tte e AMITE and the stirred mxture heated
in a mcrowave reactor at 120C Far ho rs e mxture was cooled to RT
and the acetonitrile evaporated IﬁNj}‘em due was partitioned

bet ween water (25 nl-) artd ethyl é}( 0 nmL), the organic |ayer washed
with brine, 10 dried (NgSO4) and eva rated to a residue which was

chromat ographed on silica, | ngM th 75% et hyl acetate in isohexane, to
gi ve the desired conpound (2 1 NMR5 (A3C3); 1.3 (d, 6H), 1.9
(m 4H), 2.5 (s, 3H), 34 4W 455(n1IH) 6.85 (d, I H, 7.2
(d, I H, 7.25 (d, 111) : 1 , ! li), S.2 (d, 1 H, 8.35
(5, | El )Ccsandcmtt((gﬂl m 12)4mmnlim9&w¢9mlulmﬁﬂﬂ'¥ré}’¢f9ﬂ§r\l\ﬁ ng conpounds

l'i din-|
51 car bondFRpeRnB A RERIBIAS2 bl b il BE b B 45T 0 1
(et hyl Oxwlﬂéwﬁmhdlnmﬂmﬂwﬂw (234 img, D96 hﬁlﬂﬁn soqlerarrig {S?mL)
YAl OXY - sl dhd e Mikcure hedle P s HiRiowand tedcisy ok § 20 T HRUMCTRY dffie 3 Y 1 axy]

benzuuni d
was cooled to RT and the acctonitrile cvaporated in wacuo. The residue was panitiened

between water (25 mL) and ethyl acetate {50 mL}, the organic layer washed with brine,
10 dried (MgSO.} and evaporated to a residuc which was chromatographed on silica, eluting

with 75% ecthyl acetate in isohexane, ta give the desired compound (290 mg).

'"H NMR § (CDClLy): 1.3 {d, 6H), 1.9 (m, 4H), 2.5 (s, 3H), 3.4-3.7 {m, 4H), 4.55 (m, LH),
6.85 (d, LH), 7.2 (d, 1H), 7.25 ¢d, 111), 7.9 (d, 1H), 8.1 (dd, 1 H), §.2 (5, 1H), 8.35 (s, IF)
and 9.45 (s, 1H); m/z 496 {M+H)".

15 The following compounds were prepared in an analegous fashion from 2,3-dichloro-3-
{pyrrotidin-1-ylcarbonyl)pyridine and cither 3-hydroxy-5-{[{15) 1-methy)-2.
{methyloxy)ethylJoxy }-N-{5-methylpyrazin-2-yl)benzamide or 3-hydroxy-N-{1-methyl-
1 H-pyrazol-3-y1}-5-[(35)-tetrahydrofuran-3-yloxy | benzamide.

Example | Structure m/z NMR

46a 526 | "H NMR 8 (CDClL): 1.3 (d, 3H), 1.9 (m, 4H),
“"‘]"'Q’[" j:]’ {M+H)" | 2.5 {5, IH), 1.3 (8, TH), 3.4 - 1.6 (m, 6H), 4.55

" (m, IH), 6.9(d, M1}, 7.2 {s, |H}, 7.35 {(s. |H),
i 7.95(d, 1K), 8.05 (s, 1H). 8.15 (d, 1H), B.35
a (s, 1H), 9.5 (5, 1H).




Exanmple Structure roll NIL1R 46a 526 HNV\R 5 (CDCI1): 1.3 (d, 311), 1.9 (m
4H, ,a"~ a Mc~r' (M+l1ll)' 2.5 (s, 311), 3.3 (s. 3H, 3.4 -. 3.6 (m 6H,

4.55 I H. 6.9 (d, I'll), 7.2 (s, I H, 7.35 (s, I H, 7.95 (d IH, 8.05
(s, 1 . 815 (d, 1 H. 835 1f '~"a (s, 111), 9.5 (s, 1H. WO
21071100793,11_,6§>§;,l.m]';J,_;l1 B21M 6r102471 - 196 46b 512 1 H NMWRSebadetss): 1.8
-1.95 ( o h~+1 (,ti+H)' (m 2H), 3.4 5 (t, 211), 3.6 (1. 2H
3.7 (s, . 3.8 (m 2H. 3.95 (d, 211), 4.9 (m I111), 63 (d, + a |l H),
6.8 (d, I H). 7.15 (d, 110. 7.25 (d, 24. 0 7.95 (d, 1 H. 8.1 (d, 111),
8.9 (s. 1 H The preparation of
2,3-dichlom5-(pyrrolidinl-ylcarbonyl)pyridine is described bel ow

3-Di chl orfo-Sggynvriolr Wn-_ T - vl car horyE| vmr@umg@cmwa PofilNafgc@h yT | chlori

de (3.2 ; 36.0 jmol ) was ad ed sql utio di chl oroni cati nic
acid (5.[76 g; 3d.0 gﬁp& 3*?1?"61; r{"*c?ﬂio}~i'5délﬁh3éui'o3<lﬂn3(fr H¥nl{ 30.0
nmmo!) in 0CM (50 nmL)4 T rﬁxtur was stagsgaciat 39314, f2em, 4 b8mhogr 67 (df he 0CM
evaporat d i n voctt t d0 residie azeqt i 15 m)
then added to a somygﬁ@f pyrrolidine ('%g%end[ﬂ‘m{t]gégg‘l xﬁg??gén%ﬂ
triethylarnine (10.0 #L; 72 rrrml) in 7(9115ﬂllm )| {dTHBEﬁ.h(xmre was
stirred at—RFTfor—6—thours, thebBEvevaporated—+mwcuo,—the residue
partitioned between water (75 nL) and ethyl acetate (100 nm.), the organic
| ayer wasliEe prapatatiton &+ 2,3 -dichiored-{ivipEdia) | -eledtbenylippri dideciel désarikd balow: The

resi due was chromatographed on silica, 15 eluting with 50% et hyl acetate in
| sohexane, to give the deS|rrd conpound which was further puriled by
cryst al | i sp3-Deuhlds-8ahe in- PeRirbbR |8 wSohexanc (6.88 g). 1H NAMR 8 (CDC]
3): 1.9 (m 411), 3.4 (m 2H). 3,6 3H) 7.9 (s, IH and 8.4 (s, IH;

I nk 245

5 [+ L

Ouxaly! chloride (3.2 mL; 36.0 mmel) was added to a salution of 5,6 dichloronicotinic acid
{5.76 g; 30.0 mmol) and 4M hydrogen chloride in dioxan (7.5 mL; 30.0 mmol) in DCM
{50 mL). The mixmre was stirred at RT for 18 hours, the DCM cvaporated in vacue, the

10 residue azeotroped with 1oluene (Z x 15 mL) then ndded ta a solutian of pymolidine (3.0
ml; 3#.0 mmol} and trigthylamine (10.0 mL; 72 mmal} in DCM (150 mL.). The mixture
was stirred at RT for 6 hours, the DCM evapamted in wacuo, the residue partitioned
between water (75 mL) and ethyl acetate {100 mL), the erganic layer washed with bane,
dried {(MgS0.) and evaporated /r vacuo. The residue was chromatographed on silica,

15 zhuing with 50% ethy] acetate in isohexane, to give the desired campound which was
further purified by eryswallisation from ethyl acetate and ischexane (6.35 g). ‘H NMR &
(CDCly): 1.9 (m, 4H), 3.4 (m, 2H), 3.6 (s, 3H). 7.9 (s, 1H) and 8.4 (s, 1H); m% 245
(M+HY".

20  The prepacations of 3-hydroxy-3-[(|-methylethyDoxy)-&-(5-methylpymazin-2-
yl)henzamide and 3-hydroxy-35-{{{15)}- 1-methyl-2-{methyloxy)ethy)loxy }-¥-{5-
methytpyrazin-2-yl)benzamide were described earlier.



(A1+11)". 20 The preparations of 3-hydroxy-5-((l-nethylethyl)oxy]-N5-nme
hyl pyrazi n-2- yl)henzam de and

3- hydr oxy-5-{((15) - 1- net hyl - 2- (met hyl oxy) et hy)] oxy}- N-( 5-

nct hyi pyraxi n-2-yl) benzanti de were described earlier. N O 1007010711..41 ?
-1 CH21lal®dQouiawsdy 1 - 197 EYamml e 47. P LIGH2M06NG247]
3-115-[Areddl n-1-vl carbonvl )nv' raxin-2-yllosvl i--( I-nmethyl-INpvrarol-
3-vl)-54tetra h3-d ro-2 Hnvra n--vlo Irv) bens mid e o DNf ":r O

3- 1l ydroxy-N- (I - met hyl -

| H pyrazol 3yl )-5{tetrahydro-2H pyr an- 4 yI oxy) benxam dc 5 (209 ng, O0.66
nrnol ), 2- (axetldl n- I-yI carbonyl) 5 chl oropyra2| ne (159 ng, 0.80 mmol) and

pot assi UMg&aén In-12vIchebd ¢ E&Mﬂgﬂhﬂw in
2The reactlon th ure vvas neated In a mcrowave

aceton|U|Ie
gide ¢ i |t ered and reduced In w cuo.

reactor f&f
The crude product was purlfled by chro to aphy on silica, eluting with
0. 59E nethanol in DCM to give NO product as a white foam (39
ng). 111 NI\/R5(ds-DI\/SO) 157l ﬁ HZT 1.97 - 2.05 (m 2H), 2.26
- 2.36 (m 2H), 3.47 - 55(m 378(5 3H), 3.84 - 3.91 (m 2H),

4.10 (t, 211), 4.57 (t, 2H, .75 (m | H, 6.58 (d, 1 H. 7.11 (t,
111), 7.43 (t, | H), 754(t 7. 60 (d, I H, 8.56 (d, i 11), 8.68
(d, 1 1i), 10.80 (s. 111); 9 (I\/Hl J+ 15 The foll owi ng conpounds were

de i | f ash f th hyd N2 t hyl - |
¥ pyr azal - ﬁ%x%%’ﬁea@ﬁyiﬁ%ra%ﬁ&xlgﬁfﬁéa}w&%@m FdyBenzamier oxy
N (5- mat hybiyha%i68 1), zﬁﬂiﬁuamﬂ%%gtﬁwm JPmgaticdemamd the

appropriate hal ogenat ed heterocycl e anpl e Struct ure mox NVMR 47a 512 H
NMR S (d, Aphpestgsiumicarhpuate §i84 mg, Ml,mm}) wery dipgajved { swpended ingestppirile ) | 2. 21
- 2.32 ( m(lglﬁl)[;}. TheMactiommikturt Ths Kédled imn hift rdwiwe bdihr fod 4 Bburs 2328% (M 2H).

then cooled, filtered and reduced in vaciio. The crude product was purified hy

chromatography on sitics, eluting with 0-5% methano] in DCM, to give the required

10 product as a white foam {39 mg). "H NMR & {ds-DMSO): 1.57 - 1.68 (m, 21), 1.97 - 2.05

{m, 2H), 2.26 - 2.36 (m, 2H), 3.47 - 3.55 (m, 2E1), 3.78 (s, 3H), 3.84 - 3.91 (m, 2H), 4.10 {1,

ZH), 4.57 (1, 2H), 4.67 - 4.75 (m, tH), 6.58 (d, 1H). 7.11 (t, 10), 7.43 (¢, 1H), 7.54 (1, 1H),

7.60 (d, 1H), 8.56 (d, 1H), 8.68 (d, 1H), 10.80 {s. 1H); m/z 479 (M+H}+

15 The following compounds were made in an analogous fashion from the either 3-hydroxy-
NA1-methyl-1H-pyrazal-3-yl} 5-(tetrahydro-2H-pyran-4-yloxy)benzamide or 3-hydroxy.
N+{5-methylpyrazin-2-y1}-5-{tetrahydro-2 H-pyran-4-yloxy)benzamide and the appropriate

halogenated heterocycle.
Example | Strecture mz | NMR
FE 512 | THNMR 8 (d,-DMS0): 1.57 - 1.67 (m, 2H),
(M+H)‘ 198 - .06 (m, 2H), 2.21 - 2.32 (m, 2H), 347 -
3.55{m, 2H), 3.78 (x, 3H), 3,84 - 191 {m, 2H),
f"' 4,01 - 4,10 {m, 2H), 4.33 - 4.41 {m, 2H), 4.67 -
£, " "
O ]?iﬂ 4.75 [m, 1H), 6.57 {d, 1H), 7.0 (.. LH), 7.40(1,
M
1H}Y, 7.52 (1, 1H), 7.60 {d, 1H]), §.23{d, 1H),
L Ia 0 {d, 1H) { )
2 .3 (d, 1H), 1079 (5, 1D
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I H),
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NVR 6 (d4- DM SO):
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OH). 4.33 - 4.41 (in, 2H),
7.09 (t. IH, 7.40 {t, (2?1 H).
0 0 8.34 (d, 1H), 10.79 (s,
198 47h491 "HNWRS (d4-UVBO) :-1 .
in, 2H), 2.26 - 2.35 (m 214 24 ]
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if1) NE( 2tN 1711IN 171171
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30 9) {387 (m, 261, 4.06 (1, 2H), 4.36 (1, 210}, 4.74 (m.

1H), 7.16 {1, 1M), 7.47 (¢, 1H), 7.57 {1, 1), 8.23

{d, IH), B.34 {d, 1H), 8.36 (m, 1H), .25 (¢, 1H},
10.98 (s, I1H) |
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The preparations of 2-{azetidin- | -ylcarbonyl}-5-chioropyrazine and $-(azetidin-1-
vicatbonyl}-2,3-dichloropyridine were described carlier.

The preparation of 3-hydroxy-N-{1-methyl-| H-pyrazol-3-yl}-5-(tetrahydro-2H-pyran-4-
vioxyibenzamide is described below:

3-Hydroxy-N-{1-methyl-14-

N<(1-Methyl-1 H-pyrazal-3-y1}-3-[(phenylmethylloxy]-5-(tetrahydro-2H-pyran-4-
yloxy)benzamide (1.85 g, 4.54 mmol} was dissolved in cthanol (40 mL}) and 10%
palladium on charcoal (97 mg) catalyst added under argon. The reaction was stirred under
an atmosphere of hydrogen for 16 hours then filtered through Celite® and the fikrate
concentraled in vacuo give the desired compound as a light brown salid {1.30 g).

"H NMR & (de-DMSO): 1.54 - 1.65 (m, 2H), 1.94 - 2.03 (m, 2H), 3.44 - 3.54 {m, 2H), 3.78
(s, 3H), 3.83 - 3.80 (m, 2H), 4.56 - 4,65 (m, 1H), 6.51 (1, LH), 6.56 (d, 1H), 6.97 (5. 111},
7.08 {1, LHY, 7.59 (4, 1K), 9.63 (s, 11}, 10.59 (s, 1), mi 318 (M+HY
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111 NVR 8 (db-DVMBO): 1.54 - 1.65 (m 21i), 1.94 - 2.03 (m 2H), 3.44 - 3.54
(m 211), 3.78 15 (s, 3H), 3.83 - 3.90 (m 2H), 4.56 - 1.65 (m 1H), 6.51

(t, 1H), 6.56 (d, 1 H), 6.97 (t. 111), 7.08 (t, IH, 7.59 (d, I1i), 9.63
(s, 111), 10.59 (s, 111); mlz 318 (NI +H' WD 21ML7I1M 7941 PC 7C.
B2WHLr ML2JRD 2459854M | d H PCT/GBINGAN 247!

3-[ (Phenyl nmet hyl ) oxy] - 5- (t ot r ahydr o- 2H pyr an- 4-yl oxy) benzoic acid (3.14 g,
9.5 mol), 5 1-nethyl -IH pyrazol-3-anmine (1.85 g, 19.0 mmol) and HATU
(4.70 g, 12.35 noral) were dissolveda-DMF (12.5 nmL) and DIPEA (3.31 ni,
19.0 nrnol) added. The resultant mxture was stirred at RT for 20 hours.
The m xture was quenched mnth mater (ISO rnL) extracted w th ethyl
acetate ( thvl Lij-pyragd Ay 5) v} ok Sefch tfa ViR Ip mi-t-concentrated in
W cun. The;rgﬁldue gas chrnnatographed on S|I|ca elutlng with 0-50% 10

et hyl ace hexane, to give the desired conmpound as it pale yell ow
gum (I S5 g). 3 1(Phenyl nethvllaxyl-5
acid "1 OH S Methyl 3-[(pheny H

{I ct xahydr o- 2H pyr an- 4- yl oxy) (9"00 g, 26.3 15 mmol ) was di ssol ved
in T}IP (120 nL) and nethanol (30 nij added a solution of lithium

hydr oxi de nonohydrate (3.24 g, 78.9]mol) in water (60 nlL). The bi-phasic
solution was stirred at RT for 3 rs until conplete conversion was

i ndi cated by LCMS. The organics e renmoved in vacua and water (40 m )

added. Th h
hydr ochl oﬁl[ﬁélgaq %Hﬁoﬁé'{r e?%%ﬁgwgm ’{quczn?p% @e‘ﬁagé ed with 20
col d wat ert :hﬂh1g+lvepml-qudSEQMBMHwﬁUt(d Tog lzﬂﬁ(:ﬁl;r@B“@ﬂ, "R NVR 5
(d6-DM SO): 1. 1 1 4 (m 211),
4.62 (m M@ “é"f&%éﬁ%}"@f’é‘%ﬂ%{% '%}Lrﬁri’“s'?‘“gg] (‘ﬁ%ﬁj“%”ﬁ "4 (m | H),
7.34 (t, hlkﬁ;bcwﬁsﬁﬁedm RT20) 20 houbsO TheCmixtirg wa Maumwﬁnsumnz 327
(e o0 PN ST e Tt e
concentrated in vacun, The residue was chromatographed on silica, eluting with 0-50%
10 cthyl acetate in isohexane, w give the desired compound as a pale yellow gum (1.85 g).

e hvdr o- 2H- nvmm+- vl oxY) bet voi ¢

S

Methyl 3-{{phenytmethyl)oxy]-5<{(ctrahydro-24- pyran-4-yloxy)benzoate (9.00 g, 26.3

153 mmol) was dissolved in THF (120 ml.) and methanel {30 ml) added n solution of lithium
hydroxide monohydrare (3.24 g, 78.9 mmol} in water (60 mL). The bi-phasic sclution was
strred at RT for 3 hours until comptete conversion was indicated by LCMS. The arpanics
were removed in vacus and water (40 mlL) added. The pll of the mixture was adjusted to 7
by the addition of hydrochloric acid and the resulting precipitate filiered and washed with

20 cold water to give the desired compound us & white solid (8.03 g). 'H NMR 5 (dg-DMSO):
1.57 (m, 2H), 1,94 {m, 2H), 3.50 (m, 2H), 3.84 (m, 2H), 4.62 (m, ! H), 5.15 (3, 2H), 6.87 (1,
1H), 7.09 (m, 1H), 7.14 (m, 1H), 7.34 (, 1H), '.-'4ﬂ{t 2H), 7.46 (d, 2H), 12.99 (s, 1H); mk
327 (M+H)



vl 3-1fph~nylme:hYlloxrl-5 ftct~hvdtn 2{Lp 1Jyltlxrl benzCatC O 6 Met hyl

3- hydr oxy-5-{(pheny] net hyl ] oxy) benzoate (7.75 g, 30.0 tnnol), tctrahydrod4H
pyra4-ol (4.28 nL, 45.0 mmal ) and tri phenyl phosphine (11.8 g, 45.0 nmdl)
were stirred 5 under argon in TH F (166 md) and cooled to 5Cin an ice
bath. DF A , 45.0 mmvol) was added dropw se t . e,

mai nt ai ni nd“?ﬁg'%i'wt"é‘r naI tenperature below 10C Stirri ng'\/ﬁg '@oﬁn%ﬁued for
16 hours then the reaction m xture reduced in vacuo and the residue

redi ssolved in ethyl acetate (60 nlL) agﬁ%l sohexane (60 M.). The precipitate
was renoved, the filtrate concentrated vacuo and purified by

chr onmat ography on silica, 10 eluting with 0-25%ethyl acetate in isehexane
(a smal l auapt 0 g), to give the

desi red cohpou ' ; Spmeanvi PP (de-DVBSO): 1.58 (m
211), 1.94 (m 2H), 3 49 (m 211) 334 ( 511) 4 65 (m 1]i), 3.16 (s,
211), 6.92 (t, IH), 7.120 (m !'H), o¥ll), 7.34 (t, 111), 7.40 (t,
211), 7.46 (d, 2H); m: 343 (tlé/\DI) The preparation of nethyl

3- hydr oxy-5- ((phenyl met hyl ] oxy} benzoat & was described earlier. The
preparati on of 3- hydr oxy- N- (5- net hyl pytlazi n- 2-yl ) - 5- (t cuahydr o- 2H pym- 4-

yl oxy) benzam de i s descri bed bel ow 3.11yCmwxv-n' -11 ethy]pyra7dn-2 yl)
S-~tetrahydm 2H pyran-4. ¢ y)bcwa ids™ v N. (5 -Al ethylpyrazin -2-y]}3 -[

(phcnyl met PN %ﬁn‘ﬂl 470 g, 4.05
nor al ) wask%%sol%/dgﬁ'lint{@ﬁ\@nol 7? L any?sog/ag?y%lgﬁlp]a% on char coal
(86 np) cabwol (dadddal, Ahftemel agbmiphenylphesphive (08 pas Oguiel) wdreutiniesr H (1
2113711407 e 0 ydrogen for
4 days %he&%%e grﬁg(é%)ﬁ]w?l I tr '?Ieﬂjsc%ﬁ%%ntra 'gﬁi‘ Ercuo ojﬂgl ve the
desired compolimas added dmpedsate tie ouirrent, sahiaihinghhLiitegyal rcrdp:mﬁ&ebuQMH)

- (5 Net i s i RSt S MY CRY s LS B4 v a4

the residue redissolved in ethyt acetate (50 mL) and isohexane (60 mL.). The precipitate

was removed, the filtrate concentated in vacue and purified by chromatoyraphy on silica,
10 chuting with 0-25% ethyl acetaie in {schexane (a small quantizy of DCM used to assist

column leading), to give the desired compound as a calourless oil (9.0 ).

"H NMR 5 {ds-DMSO): 1.58 (m, 2H), 1.94 {m, 2H), 3.49 {m, 2H}, 3.84 {m, 5H). 4.65 (m,

1H), 5.16 (5, 2H), 6.92 (1, LH), 7.10 (m, 1H), 7.15 {tn, 1H), 7.34 (1, 1H), 7.40 {1, 2H]), 7.46

(d, 2H); m/z 343 (M+ED)’

15
The preparation of methyl 3-hydroxy-5-{[phenylmethylJoxy}benzoate was deseribed
carlier. The preparation of 3-hydroxy-A-(5-methylpy raxin-2-y1)-3-{ietrahydro-2H-pyran-4 -
yloxyibenzamide is described beiow:

20 3-lydigay-N4{3-methyl =2H-

N{5-Methylpyrazin-2-y1}-3-[(phenylmethyoxy]-5-{tetrahydro-2H4-pyran-4-
yloxy)benzamide {1.70 g, 4.05 mmal) was dissolved in cthanol (40 mL) and 10%
25  palladium on charcoal (86 mg) catalyst added under argon. The reaction was stirred under



0 6 3-[(Phenyl net hyl)oxy]-5-(tetrahydro-2H pym-4-yl oxy)benzoic acid (3.14
g. 9.5 mol), 2-amno-5 nethylpyrazine (2.08 g, 19.0 mvol) and 11ATU (4.70
g, 12.35 mmual) were dissolved in DMV (12.5 nL) and DEPEA (3.31 nL, 19,0
nmol ) added. The resultant 10 mixture was stirred at HT for 20 hours. The
m xture wagpenshed with water (150 nl) and extract edPA 2O acet at e
(2 x 75 m.), washed with brine, dried (MJSO ) and concentrated in vacuo.
The resi due was chromat ographed on silica, eluting with 0-50% et hyl
acetate in isohexane, to give the desildd conpound as a pale yell ow gum
(1.70 g). mz 420 (M+tH)" 15 The preparations of

3-[ (phenyl net hyl ) oxy] - 5- (t ct r ahydr o- 2H pyran- 4-yl oxy) brnxoi ¢ acid and

2- am no- 5 ayetmsplpyr d‘iﬂi}'ﬂmgmeﬁozafl duysdhentfidtgred and the filiralocaneringaiggin vacuo 0

3-116-(Ar : 1 Vi 1H uvrarol - 20

3 yl}S (t HJ:QEJ‘%;;@‘HZ%&S&@”'E %‘q‘icﬂ"ﬁ%‘#n ?é&l H@'Qytwr oxy- N (|

- et hyl -1 H-pyrazol 3- y1}5 (tetrahydm 2H pyran 4- yI uxy) benzam de (200 nyg,

0.63 mmol ) I b 154 ng, 0.76 nend]),
' : B = =ctito- caesi um car bonat e

(411 ng. thl 17(41 PCT/ G|-|21Ml411|\/112471 -202 1,26 mnol) wre

di ssoivcd | suspended in DVA (3.5 nL). T h(—;;l reaction mxture was heated in

a mcrowave reactor for | hour at ZOOC h |l owed to coal, filtered and
reduced in vacuo. Water (25 m d the product extract ed with
ethyl acetate (2 x 25 nL). t cs"dried (MySO4) then purified by

chmmat ography on silica, cluting 5 w.;th 0-10% net hanol in DCM to give the
desired conpound as a pale yellow Fpam (65 ng). 1H NVMR S (d+-DVBO): 1.57 -
.67 (m 211), 1.97 - 2.05 (in, 21 2.23 - 2.34 (m 2H, 3.51 (t, 211),
3.78 (s, 31t), 3.83 - 3,90 (m 2 408(t 214)459(t 211), 4.69 -
476(m1H% 6.56 (d, i 111), 7.49 (t, | H),
7.54 - 7.53l ‘Fﬁ!"ﬂlﬂhﬂimﬁ5dvﬂ?’eﬂﬂrzﬂopmﬂé ﬁ@‘?@'?fﬂquﬁ &‘)'d (Ri44 95qnmelly 110. 83
(s, 111); nrhindASncH¥iphterine (2.08 g, 19.0 mmol) and HATU (4.70 g, 12.35 mmol} were

dissolved in DMF (12.5 mL) and DEPEA (3.3] mL, 19.0 mmol) added. The resultant

10  mixture was stirred at RT for 20 bours. The mixmre was quenched with water (150 mL)
und extracied witk cthyl acetate (2 x 75 mL), washed with brine, dried (Mg5Q,) and

concentrated i vacuo. The residue was chromatographed on silica, eluling with 0-50%

cthyl acctate in isohexane, to give the desired compound as a pale yellow gum (1,70 g).
m/z 420 (M+HY

15
The preparations of 3-[(phenylmethyloxy]-5<(1ctrahydro-2H-pyran-4-yloxy)benzoic acid
and 2-amino-5 methylpyrazine were described cartier.

Eaumple 48: 3-{]|6-(Azetidin-1-vicarbonyl)pyridin-3-vlloxy}-N{1-methyl-1H-pyrarol-
20 JylpS{tewrabydro-2H-pyran-4-yluzy)benzamide

speasy
95

M

0
3-Hydroxy-&-(1-methyl-1 /- pyrazol-3-yl)}-5-{tetrahydro-2H-pyran-4-yloxy)benzamide
(200 mg, 0.63 mmaol), 2-(azetidin-1-ylcarbony!}-5-bremopyridine (184 mg, 0.76 mmal),
bromotris(iripheny!phosphine)copper (186 myg, 0.2 mmol) and caesium carbonate (411 mg,



10 The bl ow ng conmpound was shade in an anal ogous fashion from
2-(azctidin-I- ylcarbonyi)-5-brompyridinc and

3- hydr oxy- Nd5-t net hyl pyrazi n-2-yl )-5-(tetrnhydro-2ff- pyran-4-yl

oxy) benzat ni dc. Exanple Structure mr. NM!. 490 11 1 NVR 5 (de-DVBO): k. X
(m2H), 2. A A" (MH'" (m 2H, 2.28 (m 2H), ), 3.50
(m 211),%%@?‘61’\(“;11), 4.07 (t, 211), 4.59 (t, 21i). ?c‘ié‘?éé”(%s}f'll),
7.08 (t, 111), 7.49 (s, 1H). 7.53 (s, 1 H, 7.56 (g, | H, 8,00 (d, I H),
8.36 (s, 111). 8.43 (d, 1H. 9.24 (d. ;—Q 11.09 (s, 1H) 15 The
preparations of 2-(azetidin-I-ylcar boﬁ}kI - 5- bronopyri di ne,

3- hydnxy- N- (1- nct hyl - |

H pyrazal - - 9 ho- -4-y loxy)henzam de. - hydr oxy- N4
5 et byl pyR ik i) g iR s s R BB e e o

descri bed kbatediima midhevidcOeacil @0 | hadriat PEIC GRD bNSANMD 2441 16 1:2613nd
Exnnvl e49: 3-,116+Axet 3q4],n-1.sVI| car banvl ] o~r.p di n-3 .
vilaxF} - 11’{"?‘-“*&9 ’Hﬁ"f“r“ﬂ*' Q?{-(F%Q‘%f‘-“%’?"ﬂf% H‘-"ld"(%"ﬁ"jci Fruapted with gylgeetae ih - 3. vl a
xv1l benzanx ESmLNthurghrits dded (M3 Ndven Purffiedibyichifotuaigraphy on silica, cluting
3y oy Ml BB e g Rl s R GRS L S D3P
2- (azetidi pgi ‘1 Inpeie BeaYbIst:Nr O 2Ng 106429 057&, 218y, 493 BBBL, 21)
bronotris(tri phenyl ghosg)hl ne) cogBer (92 gg 0.10 nmol) “and caes! t i
carbonat e -45¢. 3, 3.18 g 3Hndi8} - BA0 foettbnd 68 (1 U)X +.5%y2Mad 68t 476 €u in a
m crovave {18Rgke%, k), 7.00 (L 1H), 7.29 (1, YH), 7.48 {t, LH), 7.54 - 7.5% (m, 1H), 7.60 (d, LH),
8.00 (4, 1H), 8.41 (d, 1H), 10.83 (5, 1H); m4& 478 (M+H)"
10
The folowing compound was made in 2n analopous fashton from 2-(azetidin-1-
ylcarbonyl}-5-bromopyridine and 3-hydroxy-N-{5-methylpymazin-2-yI}-5-{terahydro-2H.

pyran-4-yloxy)benzamide.

Example | Strocture m/z | NMR

48a I"J’ 490 | '11 NMR 5 (ds-DMSO): 1.62 (m. 2H), 2.01
9] vl“ " | (M) [ ¢m, 2H), 2.28 (m, 2H), 2.48 (5, 31), 3.50 (m,
") Y1’“‘,r ¢ 2H), 3.86 (m, 2H), 4.07 (t, 2E0), 4.59 (1, 2H),

° 4.75 (m, 111), 7.08 (t, [11), 7.49 (s, 1H), 7.53

(s, 1H), 7.56 {q. 1H), 8.00 (d, LH), 8.36 (5,

1H}, 8.43 (d, 1H), 9.24 (d. LH), 11.09 (s,

1H)

15 The preparations of 2<{azetidin- 1-ylcarbonyl)-5-bromopyridine, 3-hydroxy-N-{1-mcthyl-

t H-pymazol-3-v1}-3{tetrahydre- 2H-pyman-4-yloxy)benzamide and 3-hydroxy-N-(5-
methylpyrazin-2-yi)-5{tctrahydro-2H-pyran-4-yloxy)bcnzamide were described earlier.




160C for 6 hours. The solid was filtered off, the solvent was renoved in
nmetro end ethyl acetate (50 m.) added to the residue. The organi c phase
was washed with water (10 nL), 10 brine (20 rnL), dried (MySCa), filtered
and the solvent renoved in nezzo. The residue was chronmatographed on
silica, el WO Wy&4h a gradi ent of 0-10% nethanol in 175\7!‘“36‘"’&?%?% he
title conpound as a white solid (86 ng). 111 NMR S (CDC13): 2.10 - 2.17 (m
| 11), 2.19 - 2.25 (m 111),2.32-2.38 (m

211), 3. 76(s,3H),3.87-3. 92(m 111),3. 95361 (m 3H), 4.24 (t, 211), 4.71
(t, 2H), 4.97 (t, 1 H, 6.73 (t, 1 H), 6,81 (s, 1H, 7.11 (s, | H), 7.24
(s, 111), 15 7.27 - 7.30 &m 111) 7. 36 - 7 39 (mrlll) 8. 12 (d 1 H) .
8.31 (d. IppITDIegt sinz LY LD ETNRNE f 17

2- (azcti digdg
preparati O Of [ X
i - et hyl - 1prrazo| 3y|) 5-((3R)-tetrzhydr
descri bed bel ow. 3-hvdroxv- N (1-
5-f (3R)-tetrahvdrof Iran-3-yl ox
3- hydr oxy-N- (| - met hyl - I H pytrzol - 3-
(450 ng. 1.39 mmol), (3S)-teu§pdr [
(507 mg, 2.09 nmo]) end potas g 0dr bonate (481 ng, 3.48 O 241071thi 71111
P(TICR2i atorwP2J 71 - 204 nunoP) in acetonitrile (5 nm) was stirred in a

)
m cr owave I n ved in vacuo
and et hyl %@Wuf?hﬁ?fﬂiﬁgnﬁggﬁ \7\%:52?]3\'@3##% émpﬁﬁu ér (40 nl),
brine (340 }rldx}w]bcnh.‘anmth {(15&@5@;9 nxhul]lMdmdytphbuM] F-bratmopertidinee(d20 N vaeuo.
The resi due chr on,siJica I ut radi ent
of 0- 100% &P D E%H’fﬂ’ bosphinc)eaprst (72 M qgﬁﬂ‘[“’rw'r“%“g
- |( |3:?; pyr am}banu& Mﬂgn{g( phg ﬂ‘h&immhh)ﬂnltﬁk)(z i) was st\l/r\;led ina nucmwav_\el:_ reactor ai
ttxr ran arni de as a ite foam
d| ssol ved y%gycg{u ﬁ'& eﬁﬁﬂnﬁhamemwww& éﬂ%ﬁhmol) added
in one pOfakétﬁlB(SUTrHE} d?dﬂé&fo'tﬁé"rcn&&s'[ﬂnﬂﬁﬁﬁﬁ fha@ﬁﬂﬂﬂttﬁﬂﬂaﬁ@%ﬂﬂ?' | adi um on
activated carbon g’gaﬂ was added. This  mxtunr was heated in a m crowave
7}

react otV atbripg (@ ml&f d £k b Slterpdiend dba i vgag rempyaddp sgrueoTteresidys 4as he
vol atiles dhRFYRFhphll HPRHA, SBtidg with £ B8l bf & 1% QcbEhos DMWY fiSe 80l 1 d (305

") title compound as a white solid (86 mg). 'H NMR & {CDCD): 2.10 - 2.17 {m, 1H), 2.15 -
2.25 (m, LH), 2.32 - 2.38 (m, 2H), 3.76 (s, 3H), 3.87 - 3.92 (m, 1H), 3.95 - 4.0 {m, 3H),
424 (L, 2H), 4.71 {t, 2H), 4.97 {1, 1H), 6,73 (t, 1H), 6.81 (s, 1H), 7.11 (s, LH), 7.24 (s, 1ED),
1S 7.27-7.30 (m, 1H), 7.36 - 7.39 (m, 1H), 8.12 (d, 1H). 8.31 {d. 1H). 8.72 (s, 1H); m/z 464
(M+H)".

o \Was descrl bed ear I| er The

f n-3- 20 yl oxyl benzam de is
mazol -3-vl)-

J NMo H A suspension of

-5 25 ((phenyhnet hyl ) oxy] benzam de
an- 3-yl 4- net hyl benzeneaul f onat e

The preparation of 2-(azetidin- ) -ylearbonyl}-5-bromopyridine was described eardier.
The preparation of 3-hydrexy-N-{| -methyl- LH-pyrazol-3-y1)-5-{(3R}-tetmhydrofuran-3-
20 yloxylbenzamide is described below:

A suspension of 3-hydroxy-¥-{1-methyl-14-pyrazol-3-y1)-5-
25  [(phenylmethyl)oxy]benzamide (430 mg, 1.19 mumol}, (35)-tetrahydrofuran-3-yl 4-
methylbenzencsutfonate (507 mg, 2.09 mmol) and potassium carbonate (481 mg, 3.48



"I'f NM\RS (ds-DMSO): 1.96 - 2200 (m 1 H, 2.20 - 2225 (m 1 H, 3.74 -
3.5 (m 611), 3.87 - 3.92 (m 1 H), 506 - 5.08 (m 1 H. 6.46 (t, 1 I
[), 6.57 (d, | H, 6.97 (s, Ili), 7.02 (s, | H, 7.60 (d, I H, 9.74 (s,
| 11), 10.70 (s, 2 1i); mz 304 (M+H)', 15 The preparation of 3-hydroxy-,1

(I-nethyl- BME;@F‘JR -3-y1)-5-[ (phenyl net hyl ) oxy] benzarpghdamaansdgscri bed
earlier. (3 -Tetra ydrohtran 3-yl 4-meth yl benzenesul fonate was prepared

in an anal ogous fashion to (3R)-tetrahydrofuran-3-yl 4

nct hyl benzenesul fonate, as described i 2 gsr npl e 25. 20 Exanpl e :
50:3-{1S-(17etidin-1-yl carbensl ] n>Tari A-2-ylin.syl- 11 CLS~I-nyth |-2-
(met hyl nxy)ot h} ]l oryl -N-nvrtdin-2-sl henxam de 0 HIr.N LN~N~

1-Chloro Iy - | vvas added
to a sol U![\}Imgén(}} %}E{%MFF%E%’J&%L}V?J& nwlaarh?/ %ﬁr&tl pyt a2| n-2- oxy
)-S-([ (1 Spivenirvsts mhoved Qstuqzmmﬂyeltlo'kw:utcwﬂq:bmm'gmmmramdm@ m mg, 0.50
nmol ) in .a I or, 3 ridine (57
ng, 0.6 m?‘t%Y%r((ﬁgﬂbg/bppd ne ]deb%ﬁ}rﬁsoﬁ-rp fied ,,%m”@ggﬂ “5 ea‘et EPC?%e reaction
stirred fo“f’hcataidtttdaenluﬁﬁam‘npladuiihmcacalumemtmhvagmd&nnﬁ'e}dlmm cipdt a and t he
resi due, was_t aken |n et e was washed
VO 2907t 0GF5RIE T %&@T“ f%&é %ﬂ@ %QQ;@L) 1H citric
gm d l(o 10 nfl;;)R}-tmh ﬁaihﬂn mbxy]auﬁﬁhidbaiedm&quﬁﬂur&m \gﬁl(:ﬁ:tsbl@m mfc;tﬁ?wll umOI .
I car onat L |ne t ri. e SO Iltere an
evapor at edt “igl" ﬁ%‘mﬁ*ﬂ’él “'uéé? Wt‘ é’bﬂ’&ﬂ“‘gﬁ‘ T%"i AR it j ng
with a graskiikesd waRagodass v pﬂﬁﬂhfﬂtoﬂ ab:nmuaw.amm fwh&tﬁdtﬁ@s desired
conmpound as a white 5 foam (42 ng). 1 HNVR 8 (CDC1 ) 2.31

(quin, 2H) mixgrswayheaicd iy micyrwpye reagosy |46° fop |4 mingtey ghe eatalgy m:d4 57 (q, |

i+ 3 el g ey n s & gt quc iy S Spudonipm 4 2 (8

111). 8. 79’}{SHRlﬁﬂd1DMSW .96 62.00 ki H)HY, Zhie- Izﬂﬂnqvmmg! Blomefuing $H)S3 pr epar ed

appropr i at o ShnoRbreRo e WUE ARG P e 3ufa 18, Grlaf 762 6. 8O 11

7.60 (d, 1H), 9.74 (s, LH), 10.70 (s, 1H}; m/z 304 (M+H)",

15 The prepamution of 3-hydroxy-AN-(|-methyl-1/{-pyrazol-3-y1}5-[{phenyimethyoxy]
benzamide was desenibed cardier. (35)Tetrahydrofuran-3-y1 4-methylbenzenesulfonate
was prepared in an analogous lashion to (IR > tetrahydrofuran-3-y] 4-

mcthylbenzenesulfonate, as described in Example 25,

20

1-Chloro-N, ¥, 2-irimethyl-1-propenyiamine {0.080 mL., 0.6 mmel) was added 1o a solution
of 3-{[5-{azetidin- | -ylcarbony|)pyrazin-2-yl)oxy}-5-{[ (1 5)- 1 -methy]-2-

25  (methyloxy)ethyljoxy}benzoic acid (193 mg, 0.50 mmeol) in DCM {10 mL} and stirred at
RT for 30 minutes, 2-Aminopyridine (57 my, 0.6 mmol) and pyridine (0.082 ml., | mmol}
were added and the reaction stirred for a further 16 hours. The solvent was removed in
vacu and the residue was taken up in cthyl acetate (50 mL). The organic phase was washed



50a 454 'H NMR 5 (CDCI3): 1.27 (d, 310, 2.26 - 2.38 (M11)' (m 2H), 3.34

(a, 3H),

(s.1H).

3.42 - 3.57 (m 2K). 4,19 (t, 2H), 4.51 -4.70 (m 311), 6.92

7.12 s, i H, 7.27 (s, 11i), 7.36 (s, i H), 8.20 (s, | H), 0 8.27

(s, I B,
2.22 (a.

8.78 (s, | H, 9.33 (s, 1 H 50b 'HNWR 6 c:Dc_1L323 1,26 (d, 31f.
3MD.1070HE 1 M-~ 484 2.27 - 2.39 {m 214}, 3.33 (BT Fﬁ*“'”‘é”ﬁ’i 3.57

"' (m 2E 1), 4.19 (t, 211), 4.50 - 4.58 (m | H), 4.62 o (MH (t, 211),

6.50 (s,
8.78 (s,

i H, 6.92 (a, | H, 7.23 (a, IH, n 7.35 (a, IH, 3.27 (s, 111),
| H) 50c 484 H NVR 5 (CDCLr) -20526 (d, 3H), 2.25 - 2.36 a~ 0 _ g

NZ) (Mr11)" {m 5H) 332(5 3H), 3 40 - 3.54 (m 2H). 4.19 }'f] " (t,

2E1), 4.52 111),

92 (s, 1H7.28 (s. 1

H), 7.38 ("ah “FI'-‘F 5213}?125) e mmﬂvg (10 m0y, wrflﬁiﬂ{zmsymwd 246HUH NVR b

(CDCl 1)
m 2H),
I H, !

bifeifusthucnigdyin LA ettt 5%,

' 7w29=v@aumwd D, mngducmq)chwammbed dn sica, utzg u(uhu 1 H), 8.33

boi | a1 oPAER 3% Yy el bl 08 ek pmidnd B URET, s

(quin,5 (foamla} mg2 HNMRS.(CDC():, 1mI®1H)42 SB(qluin R}, 3134 (s, BH), 14363.56t , 2H),

6.85 (s,
111), 8.3

. 4166 25 456 1 afd o Bip. i1 Tk p T amThogs Y 5%
7.36 (s, 1H), 7.71 (t, LH), 8.23 (d, 1H), 8.28 (3, }H), 8.30 (d, 1H),-8.64 (s, 1H}, 8.7 (.
1H); mA 464 (M+H)*
The tollowing compaunds were prepared in an analogous fashion from the approprisie
benzoic acid and the appropriate aminchetermcycle.

Example | Structure m/z | NMR
502 | 454 | 'H NMR 8 (CDCly): 1.27 (d, 311), 2,26 - 2.38
L]
N , Lo {M+H)" | (m, 2H), 3.34 (s, 3H), .42 - 3.57 (m, 2H), 4,19
(1, 2H), 4.51 - 4.70 (mm, 2H), 6.92 {s. 1H), 7.12
o 1r[:j’“' (s, 1H), 7.27 s, 1H), 7.36 (s, 1H), 8.20 (8, LH),
g B.27 (s, 1H), 8.78 (s, 1H), 9.33 (s, 1H)
50b 'H NMR & (CDCly): 1.26 (¢, 3H), 2.22 (s, 3H),
Sy 1:1:_5— age | 227-239(m, 2H). 3.33 (s, 3H). 3.41 - 3.57
. | {m, 20D, 4.39 (1, 21]), 4.50 - 4.58 {m, 1H), 4.62
o {M+H)
C f[:]’ (1, 2H), 6.50 (s, 1H), 6.92 (s, LH), 7.23 (s, 1H},
o 7.35 (s, LH}, 8.27 (x, 1H), 8.75 (s, 1H)
S0¢ 484 | 'THNMR S (CDCYy): 1.26 {d, 3H), 2.25 - 2.36
g "j;_{ {M+H)" | (m, SHY, 3.32 (3, 3H), 3.40 - 3.54 (m., 2H), 4.19
Al " {1, 2H), 3.52 (q, 1H), 4.61 (1, 2H), 6.8 (s, IH),
f_}d‘([:j"’ 6.92 (s, LH), 7.28 (5, 1K), .35 (s, LK), 5.25 (s,
o 1H), 8.77 (5, LH}
50d 465 | 'H NMR & (CDCY): 1,29 {d, 3H), 2.32 (quin,
(M+H)" | 2H), 3.34 (3, 3H), 3.44 - 3.56 (m, 2H), 4.19 (¢,
M
ey . ,(NJ 2H), 4.56 (q, 1H), 4.62 {t, 2H), 6.92 (s, 1H},
" 7.23 (s, LH), 7.35 {5, 1K), £.21 (s, 1H), 8.29 (5.
10 Y[::i'n 1H), 8.33 (s, 1H), 3.43 (3, 1H), 8.79 (s, LH),

a 3.61 (s, 1H)




501 464 H INMR 8 (CDCI3): 1.27 (d, 3H). 2.29 (quin, (MH' 214), 3.34 (s.
3H), 3.43 - 3.55 (m 2H), 4,18 (t, Oy J 211), 4.56 (q, 1H).4.64 (t, 2H),

6.78 (s, 1H), 7.09 (s, IN. 7.26 (s, | H), 7.32 (d, IIl), 8.06 (d. IN),
8.22 (t, 111), 8.27 (s, | H. 8,34(s, 111), " 8.36is. 1 H, 9.60 (s,
111) 500* 46% zuboMRy 5 (CDCLr): 1.31 (d. 611), 2.32 (qui perichMuddorini2H),
4.17 it, 211), 4.29 (t, 211), 4.57 (quin, 1 H, " 6.87 (s. [H, 7.20 (s,

[H, 7.29 (s, IN. 8.10 (s. tiyN7 1H. 8.19 (s, iH), 8.21 (s. IH), 8.32
(a. 1H. Y 00 8.42 (a. | H), 9.62 (S.0k.H 50h 498 }4 NVR 8 (CL7CLr):

1.29 (d, 3H), 2.32 (quin, (.LI+H' 211),°3,35is, 3H), 3.43 - 3.57 (m

2H), 4.17 it, 0~T 0 "R 211), 4.29 (t, 211), 457(q 111), 6.93 is, 1}i),
7.24(s. | Hf,” &35(%, TTH, 8. 10(5, T 8 32
(s. 111),18.42 (s] 1H), 0 9. 63 (s, rl’t‘}’r’) [RENNE 6B ?Eﬁ%ﬁ'ﬁ”m‘"&“
contam nated with app;,oa@,‘ 15%voH)a n21dnd Hoi? H, 36 fquiny 1Df 942 (5 3Hh g

I nitial chronmatogfaphy! *'pr"epar ations Qﬁjg IH), 7,20 (s, 1H), ?30& "[:, 311{,5

[ 5- (azeti din-1-yl carba pyrazi n-|2-yl ] oky}.- é
(et hyl oxy) et hyl ] px%pgﬁoi ¢ acid. Y&} 329{{5 ﬂ 3)33 (s, 110), 340y(s 1),

3-{[S (i sxet i di n- -yl®ar bonyl ) pyr dzi n- 2- y§ 3o 5,341 (sl 1 H)
nmet hyl et hy §6¢;] frerrzor-c—actd
=t|

3- ([ 6-(azg t+yl car bonyl 5pyri di n?%4. y TIWW-%Q?F'QW%("@}H' 2.29 {quin,
met hyl - 2{{net hyl oxy) et hyl | oxy} benqumt 2D, B34 .31, 320t .05 (i, 210), 4.18 (1, _
ot 51 (o] avett d| noim ztﬁi 3 Chi bR R AR 1 !
-met hyl - 24 (et hyl )xy) oxy} benzoi ¢ %'DU%-I idN\ibdr, thdls 283 MeldNeldl i er . WO
21 Mi!IM7041 PC t‘FﬁMGHt nl471 -20 (. TH), 8.22 (s, 1H), 8.27 (v, I H), 8.34 (s, 1 H),
8,36 (s, 1H), 9.60 (s, 1H)
S0g* 468 | TH NMR E{CDCL): 1.31 (d, 6H), 2.32 (quin,
o _ fj (M+H)" | 2H), 4.17 (1, 2H), 4.29 {1, 2H), 4.57 (quin, 1H),
T th ] 6.87 (s, 1H), 7.20 (3, 1H), 7.29 (s, IH), 8.10 (s,
1H), 8.15 (5, 1H), 8.21 (s, IH), 8.32 (8, 1H),

P ° 8.42 (s, TH), 9.62 (s, 1H)
50h 498 | 'H NMR 5(CNCI): 1.29 (d, 3H), 2.32 (quin,
(M+H)" | 200}, 3.35 (s, 3H), 3.43 - 3.57 (m, 2H), 4.17 (2,
“T“Qi"'(:j 2110), 4.29 (r, ZH), 4.57 (g, LH}, 693 (s, IH),
" 7.24 (s, IH), 7.35(5, 1H), B.10 (s, 1H), 8,19 (s,
o

V¥, 8.21 {s, 11}, 8.32 (s, L), 8.42 (s, 1H},
[ =]
o 9,62 (s, 1H)

* The isolated sample was contaminated with approximatcly 15% of an unknown impuricy

following initial chromatography.

The preparations of 3-{[5-(zzetidin- | -ylcarbonylipyrazin-2-ylloxy }-5-{ [(| S} 1-methyl-2-

5 (methyloxy)ethylloxy}benzoic acid, 3-{{5{azetidio- 1-ylcarbony)pymazin-2-yl]oxy}-5-({1-
methylethylexybenzoic acid, 3- {[6-{azetidin- 1-ylcarbonyl)pyridin-3-ylJoxy}-5-{{{15)-1-
methyl-2-{methyloxylethylloxy }benzoic acid, 3-{[5-(azetidin-1-ylcarbonyl)-3-
chloropyridin-2-ylJoxy}-5-[{1-meihylethylloxy]benzeic acid, and 3-{{5-(azetidin-1-
ylearbonyl}-3-chloropyridin-2-yiloxy}-5-{{(15)- | -methyl-2-{methyloxy)eihylloxy }benzoic

10 acid were described earliee.



Exarnnl e 51; 3-113-Chl oro-54noroholin4d-vic*rbonvilorridln-2-rilosrl N4
1-mrthyl- Iff-ayrazol-3 rl> 5 H331-tetrahvdrofuran-3-vl axrl benzam de O~ ~
HN CHa a Cesiumcarbonate (489 ng, 1.5 mmvl) was added to a sol ution of
3- hydroxy-N- (| -nmethyl - 5

1H pyr azo1WORWIEE 3S) - t et t ahydr of ur an- 3- yl oxy] benzani BEVERE¥S 0. 5
rnnol ) and 4- [(5, 6-dichloropyridin-3yl)earbonyl]norpholine (143 ng, 0.55
nmol ) in acetonitrile (5 nL) and the m xture heated at 120C in a nicrowave
reactor for 2 hottrs. The acetonitrile®Mwas evaporated in tncuo and the
residue partitioned between water (25 nL) and ethyl acetate (50 nL). The
organic la er was washed with brine, dried (M)SH) and evaporated 10 to a
resi due AN &bl riadi O P2~ B EHAD QRr- <Y IR O Y1 IR Y FRS INryn Haxyh = HERY AT ot ate, to
gi ve the ' ' : 2.05 -- 2.2 (m 2H),
3.4 - 3.7 : : . 3. .95 (d, 211), 4,9 (m
111), 67(d 113) 6.8 (d. 1 H, 7.15( g*j) 725(d 2H), 7.85
(d,1)1). 8.0 (d, 1H). 8.95 (s, »& ﬁ M 01) L5 The fol |l owi ng
conmpound was prepared in an analggou ashi on from 3- hydroxy-N- (1 neth

yl -1 H pyrazol-3-yl)-5-[(35)-tettahygrgf uran-3-yl oxyj benxam de and 7-[ (5, 6-
di chl oropyri di n- 3-yl ) car bonyl %?é%cycl o[ 2. 2.1 1hept ane Exanpl e
Structure nth NMR Sig _ 538 H ]JGs}: 1. 5(m 4H), 1.7 - 1.4 -~y
g (M1{)' (m 4H, 2.05 - 2.2 @m 2H), 3.7 (s, 3H, a4 3.85 (m 211),
3.95 (d, Zhlums Am%cﬁ.z[ﬂ-{‘#%bﬂnlgﬁlY%nnlfdsﬁmdL&n'imun:ﬂna'ii(t@dnﬂxyh‘)-{l :ﬁeuﬁﬁ (0I 111),
6.85 (d, 1 H, g d, 1 H and
9.0 (s, | Wpyreel-Fyb-Sph(Epacmhydnfuss-Bylydbazymila (52 mg. ﬂimmol}anu.

desor i bea T T AR dtban PR RRUR G AEY P pYictamea s de vas

ml.) and the mixture heated at 120°C in a microwave reactor for 2 hours. The acetoniirile

was cvapoemted i vacuo and the residue pantitioned between water (25 mL) and cthyl
acetate {50 mL). The organic layer was washed with brine, dried (MgS0,) and evapomited

10 toaresidue which was chromatographed on silica, eluting with ethy| acetate, to give the
desired compound (203 mg). 'H NMR & (CDCly): 2,05 - 2.2 (m, 2H), 3.4 - 3.7 (m, 8H),
3.7 (s, 3H), 3.85 {m, 2H), 3.95 (d, 211), 4.% (m, 1H), 6.7 (d, 1H), 6.8 {d. 1H), 7.15 (d, 1H),
7.25 (d, 2H), 7.85 (d, 1H). 8.0 (d, 1H). 8.95 {5, YH); mA 512 (M~+H)".

15 Tbe following compound was prepared in an analogous fashion from 3-hydroxy-A-{1-

methyl-14-pymzal-3-y1)-5-[(35)-tetrahydrofuran-3-yloxyibenzamide and 7-[(5,6-
dichleropyridin-3-yl)carbony|]-7-azabicyelo]2.2. 1 |heptane

pu—

Example | Structure miz | NMR
51a R - 538 | 'TH NMR 3 (€DCly): 1.5 (m, 4H), 1.7-19
¢ . (M+HY" | (m, 4H), 2.05 - 2.2 (m, 2H), 3.7 (s, 3H),
A&, 0
.Y(Ja 3.85 (m, 2H), 3.95 (d, 2H), 4.1 {m, 1H),
]

4.7 (m, 1H), 4.9 (m, 1H), 6.75 (d, 1H),
6.85(d, 1H), 7.2 (d, 1H), 7.25 (d, 2H). 6.0
{d, tH), 8.2 (d, 1H) and 9.0 (s, 1H).

20  The preparation of 3-hydroxy-¥.{ 1 -methyl-1H-pyrazol-3-yl)-5-[(35)-retrahydrofuran-3-
ylaxy]benzamide was described earlier.



-208 The preparation of4-[(5,fi-dicbloropyridin-3-yl)earbonyl)tnorpholine
is described below. 4-1(5.6.471Chlor9pyridia_3 sl]ca nYllntxnhnline CIA N~
C3 Nv0O 5 Oxalyl chloride (3.2 nL; 36.0 nmol) was added to a sol ution of
5,6 dichloronicotinic acid (5.76 g; 30.0 nunol) and 4M hydrogen chl oride

in di oxane y(@mi¥hany30 Mmw ) in CJCM (50 nl). The m xt ukErngansihined at
RT for 18 hours, the DCM evaporated in vacua, the residue azcotnped with

toluene (2 x 15 m-) and added to a solution of norpholinc (3.1 nl,; 36.0
nrnol) and triethylamne (10.0 rnL; 7225§300I) in DCM (150 tnL). The

m xture 10 was stirred at RT for 1 S hours, the DCM evaporated in nctuo, and
the residue partitioned between water (75 m.) and ethyl acetate (100 ni).

The organi : ' ech Is rated to a
e Qg e AR S 4R %3%5%‘%“3% 3 P'?‘?“E%H lﬁ‘i‘r“ﬂ@‘?ﬁg%&“?%@%%'&é ‘hyl

acetate in isobexanc, to give the desired conmpound (7.1 g). 'H NMLR 5
(CDCir): 3%@%%@&% 8.25 (s, ill); mh 261 (M11)'.
15 The pre T , 0-

chl oropyri di n-3-yl)carbonyl]-7-azabicyd o[ 2,2,]1 ]heptanc is described
bel ow. 77f (5. 6-Di chl oropyri di n- 3- mﬁmﬂﬁ) -7-a7abi cyclof 2. 2. 11hcp nc Cr
M 20 a N Oxalyl chlotidc (3.2 niL; 3%, ) was added to a solution of

5,6 dichlotooicotinic acid (5.76 g, 30.0 mmol) and 4M hydrogen chloride in

di oxanes ( MOfelytichlegfe (3.2mbj 36.0 mmBiThas 4&idd nd 3 sohilioe ofif f tlichleramtigiciacided at RT

for I'S hou t DCM..ev ated in twuo.. the _residue neotr ith

t ol uene (2(5?'6%9@%#&@%{3%@{0 %ag%rll o A (55 fé‘gH nnncﬁ)m{ﬁf&?ﬁdm

azabi ﬁylcl thZ]Z’?i gﬁugm:menilmg monwt‘mrlisdbm(-sﬂhi E(Szgi cv&ﬁmﬂ;rdrmw_):mﬂﬁd _ |
tricthylamn : . i . e nmxture was stirre

bt BT o R EPE e b LR SIS A i o TP

parti ti oneslL ey 0vaaid)\Wad GTeilyanifd(10.8Ml.; o Rithol Fia T €1 50 LI2TM mikhME 711

PCT! (: il.ﬂlZWlVl].aI tg2471  -209

]

was stirred at RT for 18 hours, the DCM cvaporated in vacuo, and the residuc panitioned
between water (75 mL) and ethyl zcetate {100 mL). The organic layer was washed with
britie, dried (MgS04) and evaporated 10 a residue which was chromatographed on silica,
eluting with 50% cthyl acetate in isohexane, to give the desired compound (7.1 ).
"H NMR 8 (CDCly): 3.3 - 3.8 (br, BH), 7.8 (5. 1H), 8.25 (s, 1H); m/z 261 (M+H)".

13

The prepamtion of 7-[{§,6-dichloropyridin-3-yl)carbonyl)- 7-azabicvclof2.2.1Theptane 15
described below:

20
Oxalyl chlaride (3.2 mL; 36.0 mmol) was added to a solution of 5,6 dichloronicotinic acid

(5.76 g, 30.0 mmol) and 4M hydrogen chlotide in dicxane (7.5 mL; 30.0 oumol} in DCM
(50 mL.). The mixture was stirred at RT for 18 hours, the DCM evaporaied in vacuo, the
residoe azeotroped with toluene (2 x 15 mL) and added 1o a solution of 7-

25  azabicyclo[2.2. | jheptane hydrochloride (4.75 g; 36.0 mmol) and wicthylamine {15.] mi,;
105 mmal} in DCM (150 mL). The mixmre was stirred at RT for 18 hours, the DCM
cvaporated in vacur and the residue partitioned between water (75 mL} and ethyl acetate



(150 nL). The organic |ayer was washed with brine, dried (M50°) and
evaporated to give a solid which was crystallised fromethyl acetate to
give the desired conpound (5.45 g). '"HNWR S (CDClj); 1.5 (m 4H), 1.85 (m
4H), 4.0 (br, 1 , 4.65 (br, | , 7.9 (s. 1 , 8.4 (s, | . omr 271
(I|\_/||)+H)_ 5(Eﬂ3m|;2152; 3_|(15 g ( g l(-‘L"TI(:HIUIi_)'i)M.I}zJ?I
(Aietidin-Il-rlearbontl}-4-nmethyl-1.3-thlaxol-2-ylloxyl-,V4l- meth vy |I-1
I'l-pyrazo 1-3-yl)-54 (35)-tetra hyd ro furs n-3-yloxy |I benxa mid e 0~
fey' HVMWN Cesium carbonate (489 ng. -12089-mmol) was added to a sol ution of
3- hydnmxy- N- (1- et hyl - 10

1H pyrawl - 3-yl ) -5-[ (3S)t ot rahydr gFur an- 3-yl oxy] benzam de (152 ng, 0.5 mmol)
and 5- (a%E¥W nT I greasg yni ey weshed with brinddrisl (MBS O3) srdicxpporied e gve g, D, 55
mol ) in a@sﬁmbﬁmﬁyﬁﬁua&hﬁmﬁmﬂ%r &W&@ Q9.48f). 120C in a
m cmvavce react or for hours. m xture was allo 0 cool, the
acetonitri Héiléﬂlérﬂﬁbéiﬂﬁd A {lm.\#big}.ddi {eondH), A8 (br, £H), b [hxallﬂ],ﬁ'l?dnéﬂ} Fet ween

wat er (25 m.fg nggi r\@é acet ate (50 nmL). The organic layer 15 was washed
with brind TH¥ ?' "and evaporated to a residue which was

chr omatsogr aphed on sili ca el uting W|th ethyl acetate, to give the desired

conpound an, ethyl acetate |
i sohexanc #H5E 2y A 11). 2.2 -2.3
(m 211),

3.95(d, 2H) .111),7.25(d, 20

211), 7.3 (d 111) and 8.8 (a, 1 I..(J\/I+I-|) The preparations

of 3- hydr oxy- N{ 1- neshyl - | H-pyra{ﬁj TN 3S) - tetrahydrofurm-S-

yl oxy] benzam de and 5-(azetidimne r banyl ) - 2- br ono- 4- met hyl - 1, 3-t hi azol e
were described earlier. 25 WO 21M 7l N171111 PCTi G8Z1*61102471 -210
Exanple 33 3-{16 [.~~etid;n 1 clTxrbonvl }AFridin 3 ~Ilorv] S {I[1S] 2

hvdraxs | methylel h yl In xC§d-A-(S-meth ylpyraMn2-vl )he nis ni de
~~ FI [+

Cesium carbonate (48% mg. 1.5 mmol) was added o a solution of 3-hydroxy-¥-(]-methyl-
10  14-pymazol-3-y1)-5-[(38)-tetrshydrofuran-3-yloxy|benzamide (152 mg, 0.5 mmol) and 5-
(azetidin-1-ylcarbonyl}2-bromo—4-methyl-1,3-thiazole (144 mg, 0.55 mmol) in
acelonitrite (5 mL) and the surred mixture heated at 120°C in a microwave reactor for 2
hours. The mixture was allowed 1o coal, the acctonitrile evaporated in voeuo, and the
residuc partitioned between water (25 mL) and cthyl acctate (50 mL). The organic layer
I5  was washed with brine, dried (MgS0.) and evaporated to a residue which was
chromatographed on silica, clhuting with ethyl acetate, 1o give the desired compound as a
solid which was further crystallised frem an ethy! acetate / isohexans mixture (122 mg).
"H NMR & (CDCly): 2.0 — 2,15 {m, 2H), 2.2 = 2.3 (m, 2H)}, 2.5 (s, 3H), 3.75 (5, 3H), 3.85
(m, 2H), 3.95 (d, 2H), 4.1 - 4.3 {m, 4H), 4.9 (m, LH), 6.75 (d, LH), 6.95 (d. 1H), 7.25 (d,
20 2iD), 7.3 (d, 1H) and 8.8 (s, 1H): m/i 484 (M+H)".

The preparations of 3-hydroxy-A'-(1-methyl- 1 H-pyrazol-3-y1)-5-[(35)-tetrahydrofuran-3-
yloxy]benzamide and 5-(mzetidin-1-vlcarbonyl}-2-bromo-4-methyl- 1 3-thiazole were
described earlier,

25



| M Hydrochloric acid (5 tnL) was added to a solution of 3-{(6-(azetidin-I 5
yl carbonyl ) pyridi n3-yl]oxy}-5-(((1S)-2-{[(1,]-dinethylc

hyi ) (di nmet hyl )silyl] oxy}-1-

nct hyl et hyI)oxy] N ( 5- net hyl pyraxi n-2-yl ) benzam de (82 ng, 0.14 tnnol) in
met hanol stintd at RT for | hour. The neth ved in
vacua and '?»u(e}rﬂr'gs'?' Sg taken to p 116, extracted into e'?ﬁy g@%% a?gn(3 x 50
m .) and the conbi ned organics washed wth brine (50 nil.), dried (MgSOH4).
filtered and reduced in vacuo. The cr ucﬁuyel low oil to %as chromat ogr uphed
an silica, eluting with 0-5% net hanol ethyl acetate. to give the
desired conpound as a white foam (36 ng) The corrpound coul d be
crystallisegd. f j{ <TYi, X fl X | et 2 d met hanol . ' H
NVR S (CDCI)~ 1. i ' . ] .48 (s,
31{). 3. 67@%&1&@&@ -Mﬂ}ben:hnﬁde(m lH) 4.63 (t 2H), 6.73
(t 1H), 7.09 (t, 1H), 7.25 (t, IH) 7 27 - 7 30 (m IH, 8.01 - 8.06 (m 15

2H), 8,24 (d, 111), 8.58 (s, | : 44 d, nt/z 464 (,N+l11)' The
foll owi ng conpound was synt hesi sre ogous fashion from
3-i[6-(azetidin-I- ylcatbonyl)pyridi n>~gfy1l] oxy} -5-[((1S)-2-{

((1, 1d|rrethylethyl)(dlm:thyI)S|IyI &}-1 - nethylethyl)axy]-,

(3-nethyl -1, 2, 4-t hi adi awl - 5-yl m de. Exanple Structure nmht NWVR 531
470 HNVMR 5 (CDCI 3): 1.22 (d, 311 ,"2.28 (MtH)' (quin, 2H). 2.40 (s, 3H),
3.00 (s, I H, 3.70 (d. 2H), 4.16 (t, 21-1), 4.51 (.sextet, iH, 4.64 (t,
2H) , 6( 74 (M, Hylrddhlond adiA {5 mL) @ds 4ddrd 1okpiutidn SN- {(6-(azkbdin)l- 8. 23 (d, II—|)f
11.55 1 47 11 T ratl on o
31 6- (3o FHPAD T Bap e Ly 2y rd ey e D@t ulend P

di nct hyl ct hﬁé‘h)u'(cdlb'l}ﬁi WOSSthélM b @%¥-R-ybenzamide (82 mg, 0. llmmol in methanol (5
- met hyl ct hyl waadrﬁ-]z- yl )bénza%n de is glescrl bed( below. 5

3. 1164AzcaH’Ll)] "y %?FE%E‘HE‘ fﬂf |I e dl‘hﬂ@hmﬂhwrfr-‘mﬂﬂéi;% pucpe and dhe gesidue
di met hyl rt byl lﬁ%lﬁ%ﬁﬁié&@fmd MH]‘A‘E&HN (3 x 50 ml } and the combined organics washed

-met hYl et h\\i_l oxvl - m(L met hvl oyrnZi n-2- Yl |'benzam de
ith brine (50 mL}, dried (MgS0,), filtered and reduced in vacwo. The crude yellow oil

10 was chromatographed on silica, eluting with (-5% methanol in ethyl acetate, 10 give the
desired compound as a white foam (36 mg). The compound could be erystallised from n
mixture of fert-butylmethyl cther and methanol, 'H NMR 8 (CDCly): 1.24 (d, 313), 1.81 (s,
(1), 2.28 (quin, 2H), 2.48 (s, IH), .67 - 3.72 (m. 2H), 4.17 (¢, 2H), 4.47 - 4.54 (m, 1H),
4,63 {t. 2H), 6.73 {t, 1H), 7.09 (1, 1H), 7.25 (¢, 1H), 7.27 - 7.30 {m, 1H), 8.01 - 8.06 (m,

15 2H), 8.24 (d. 1H), 8.58 (s, LH), 9.44 (d, 1H); ntfz 464 (M+1)"
The following compound was synthesised in an analogous fashion from 3-{[6-(azetidin-1-
yvicatbonyt)pyridin-3-ylloxy}-5-(((15)}2-{[(1,| dimethyiethylKdimsthyT)silyl Joxy}-1-
methylethyloxy]-N-(3-mncthyl-1,2,4-thiadiazol-5-y)benzamide.

Example | Structure m/z NMERE
53a . . |40 "H NMR 6 (CDCL): 1.22 (d, 3H), 2.28
= Ql“ ) (M+H)" | (quin, 2H), 2,40 (s, 3H), 3.00 (s, iH), 3.70

(d, 2H), 4.16 (1, 2H), 4.51 (sextet, 1H),

o 464 (t, 2H), 6.74 (1, 1H), 7.20 - 7.27 (m,
3H), 7.97 (d, 1K), 8.23 (d, 1H), 11.55 (s.
1H)




]~ H O11l-Chloro-N, Tr,2-trinmethyl -1 -propenylamne (0.11 ai
was added to a solution 10 of

3-{[6-(aw. etidin-I-ylcarbonyl)pyridin-3-yl]oxy}-5-[((1S)-2-[[(1, 1-

di met hyl et hyl xdi met hyl ) si | yl ] oxyl - 1- net hyl ct hyl ) oxy] benxoi c acid (0.3 g,

0. 62 nuaolywoizwd@W (10 mM-) and stirred for 1 hour. PCTIGBLIMGANLIT]

2- Am no- 5-rnet hyl pyrezinc (135 ng, 1.23 nmmmol), then pyridine (0.1 n, 1.23
nmol ), were added and the m xture stirred for a further 30 mnt before
bei ng reduced In ncuo and partitioned Xd¢tween ethyl acetate (50 nml.) and 15
water (50 nmL). The aqueous |layer was further extracted into ethyl acetate
(50 nm.) and the conbined Mani es washed with water (50 nmL), brine (50 nm),
dried ( h1m):puitmhtuéﬁdtﬁ-{amﬁdimbglluubd:l}iljpwdjn-ﬁqlluiﬂes (I:(Ufil-é #1L1-was

" SonoxancSArgsirgb b e fll SRRt AR LY im@bitbed R % 50 1y 1 e

8 (CDCI r) yl)Benfinidsis dasdibedbeltdy. ( S, 311), 0.83 (s, 911), 1.28 (d, 3H), 2.32

., 0.80 mmol)

(quip, 2H), 20 2.53 (s. 3H). 3.64 - 3.77 (m 211), 4.22 (t, 214), 4.47 -
4.51 (m 11 f), 468(t 2H) 681(1 | H). 7.10(r, | 11), 7.27 (t, | H),
7.33 -57. 35[14-Nzelidi pL3- 1D y2 D [({ 184 Il H, 837 (s, | H,

Icarban | ) pyridin3

TELLILAIEY . i HALn L i Hiet] ) oxy)-I
.nethyletpﬂhﬁ@ﬁﬁ@;hk(B nethyl 1, 2 4 thladlazol 5- yl)bcazam de was prepared
i n an anal ogous fashion from 3- 1[6 (nzetldln |-

yl car bonyl ) pyri di n- 3-yl | oxy}

-5-1((1S)-2-{[(3.1-dimethyle ]-1-

rnet hyl et hyl ) oxy) beazoi ¢ aci 11 7 Nﬂ71I41 PrFIC B 21006 (I ML24
71 - 212 Structure m ~'b~ o~"~~ 4 a e The preparation of

2- am no- 5- axt hyl pyr axi ne was d crlbe earlier. The preparation of
3-{16{atetidin-1- ylearhonyl)pyrl yI]oxy)5 [((19)-2-{ 1(I P).

dlnethylcthyl)(dlnethyI)S|IyI]oxy? 1- net hyl et hyl ) oxy] benzoic acid is
descri bed lt@h:QWMN.Luimlhyl-l -propenylamine (0.11 mL, 0.80 mmol} wes added to a solutien

10 of 3-{[6-(azetidin- }-vIcarbonylpyridin-3-ytjoxy}-5-[{{ 15}-2-{[(1.1-
dimethylcthyl}dimethyl)silylloxy}- 1 -methylethyDoxy]benzoic acid (0.3 g, 0.62 mmol) in
DCM {10 mL) and stirred for | hour, 2-Amino-5-methylpymazine (135 mg, 1.23 mmol),
then pyridine (0.1 mL, 1.23 mmel), were added and the mixture stirred for a further 30
mins before being meduced in wacte and partitioned between ethyl acetate (50 mL) and

15 water (50 mL). The aqueous layer was further exiracted into cthy! acetate (50 mL) and the
combined crganics washed with water (50 mL), bring (50 mL), dried (MgS0.), filtered and
reduced in vocuo. The crude oil was chromatogmphed on silica, eluting with 40-100%
ethyl acetate in isohexane, 1 give the desired compeund as a colourless oil {82 mg).

'H NMR 8 (CDC,): 0.00 (s, 3H), 0.03 (s, 3H), 0.83 (s, 9H), 1.23 (d, 3H), 2.32 (quin, 2H),

0 2.53 (e, 3H), 3.64 - 3.77 (m, 2H), 4.22 (1, 2H}, 4.47 - 4.51 (m, LH), 4.68 (t, 2H), .81 (1,
1H), 7.10 (t, IH), 7.27 (¢, [H), 7.33 - 7.35 {m, 1H), 8.08 - 8.1 (m, 2H), 8.30 (d, LH), 8.37
(s, 1H), 5.50 (d, | H); mz 578 (M+H)"

3-{[6~(Azetidin-1-ylcarbonylypyridin-3-ylJoxy }-5-{((15)-2-{[(1.1-

25  dimethylethyl{dimethyDsilyl]oxy}-1-methylethyl)oxy]-¥-(3-methyl- 1,2, 4-thiadiazol-5-
yl)benzamide was prepared in an 2nalogous fashion frem 3-{[6-{nzetidin-1-
ylcarbonylpyridin-3-ylloxy}-5-{((1S)-2-{[( }, | -dimethytethyl X dimethyDsilyl joxy}-1-
methylethyl)oxy)benzoic acid.



5 3-116- (A7eti di n-| -yl carbonyl byri di n-3-v1 | oxvl

S5-f ((151-2-iffl.1l-

dinmethyleth irneethyl)silvl lyxy)-1-nme | ethylkxylbenroic acid L.N N nn~a

Orerr-Butyldinethylsilyl chlori

m xture of 3-{[6 10

(azetidinlxéécar | ) pyridin-3-
y} benzoi c

(1.11 L, 7.36 nunol) in auann
hours. The sol vent was renoved

resul tant ai

b
]anﬁﬂﬁbg 3.68 mmol ) and 1, 8-di axabi cycl of

The m xture was adjusté
bi car bonat e solutlon t hat washed with et her

de (li f g. 7.36 mol) was added to a

t hyl ] ox
AR Y e
trile (20 nL) and stirred at RT for 24
n vacug fnd water (80 nmL) added to the

0 pit 10 with I M sodium
(80 nL) to renobve inpurities.

yi ] oxy]-5-{[(1S)- 2- hydr

The 15 aqngEE—fayer—WBS“TgEPsfqd to pll13 with IMcitric acid and extracted
into ethy Cetat e (2 x m .]) and the conbi ned organics washed with
brine (50 mb), dried FySOs34 fijltered and reduced in tiacuo. The crude
mat eri al r q Qﬂ an Isolute NF12 cartridge, eluting with
met hanol hahql, to give a beige foam This naterial was
subsequent | urated with ethyl acetate to give the desired conmpound as
a 20 beige foam (1.0 g). FS (CDhC13): 0.01 (s, 311), 0.03 (s, 3H),
0.83 (s, 6-2.35 (m2H),3.58-3.79 (m 21{],4.15 -4.25

(m2H),4.43-4.49 (m 111), 4.60 - 4.69 (m 213), 6.77 - 6.82 (m 1 H),
7.28 (m 2Fie, propadiion oF 2-drinkeB-méthyl ﬂn@ewde&rmimm 1 H), 8.27 - 8.29 (in,

A AT N Rt A T

3-{f 64Azet

met hyl et hydihey il 2\ -chdthyt beﬁzfa aald iVitksHited bAow xt ure of
RS R A

met hyl ? hydr oxy- 5 oxy] benaoate (2.35 g,

dimethylethy {dimethysilv]] € nrojc acid
>E5lfof\rn o
a
C\“YQ
O

teri-Butyldimethylsilyl chloride (£.11 g, 7.36 mmol) was added to 2 mixture of 3-{[6-
(azetidin- | -vlcarbonyl)pyridin-3-yiloxy }-3-{[{15} 2-hydroxy-1-methylethyl]axy }benroic
acid {1.37g, 3.68 mmel) and 1,8-diazabicyclo(54,0)undec-7-cne (1.11 mL, 7.36 mmol} in
acetonitrile (20 mL) and stitred at RT for 24 hours. The solvent was removed in vacuo and
water (B0 ml) added to the resultant ail. The mixture wus adjusted 10 pH 10 with 1M
sodium bicarbonate solution then washed with ether (80 mL) to remove impurities. The
aqueous layer was adjusied to pH 3 with 1M citric acid and extracted into ethyl acetate (2 x
100 ml.) and the combined organics washed with brine (50 mL), dried (MgSO4), Hlicred
and reduced in vacuo. The crude matenal was chromatographed on an !solute NH2

10

15

canridge, eluting with methanol then ammenia in methanol, to give a beige foam. This
material was subsequently triturated with cthyl acetmie to give the desired compound as a
beige foam (1.0 g). 'H NMR 3 (CDCL): 0.01 (s, 3H), 0.03 (5, 3H), 0.83 (5, 9H), 1.27 (d,
3H), 2.26 - 2.35 {m, 2H), 3.58 - 3.79 (m, 2H}, 4.15 - 4.25 (m, 2H), 4.43 - 4.4% (m, 1H),
4,60 - 4.69 (m, 2H), 6.77 - 6.82 (m. 1H), 7.28 {m, 2H}, 7.42 - 7.44 {m, 1H), 8.0Z - 8.07 (m,
1H), 8.27 - 8.29 (m, 1H); m/ 487 (M-+H)'

20



5 10.39 rnnol ). 2-(azetidin-I-ylcarbonyl)-5-bronopyridine (2.51 g, 10.39
nmol ), cesium carbonate (10.16 g, 31.16 mol) and

bronotri s(tri phenyl phosphi ne)copper ( 1.93 g. 2.08 mmol) in DVA (20 nl)
was stirred in a mcrowave reactor at 160C for 8 hours. The m xture was
partitionewcomumaeniet hyl acetate (50 nl-) and water (58CHERINEHEIEquUeous

| ayer was acidified wwth 1IMcitric acid and extracted into ethyl acetate (2
x 100 nlL), 10 washed with brine, dried (NJgSO4) and Lite solvent renoved in
vacuo. The crude oil was chromatographgd on an |Isolute NH2 cartridge,
eluting with nethanol then ammonia in nethanol, to give the desired
material as a belge foam (1. 37 g) ntlz 373 (N%H) The preparations

of i net hyl o L PN Abon vl Byiidint 3 rvily pikhooes benzoate and 2- 15
(azeti di n- I-%HcEﬁEonﬁlg-S brPnDpyrldlne wer e descrlbed earlier. Exanple 54:
3-115-1 z 4 =3-ch 3-c 19ruflytidltt-2-vlloxvl-5-110 S1-2-
hcdrosy- | - et hyl et hy 1laryl - NA5- et hyl pyr a@i n- 2-vgbenwmide ON "L LN C O
20 1M Hydrochloric acid (10 nl) wmsﬂﬁﬂj:jﬁﬁa4a sol ution

of 3-([5-(azetidin-1-yl carbony!) - yri din-2yl]oxy)-5-(((1S)-2-{

[(1,1- dincthylethyl Xdi nethyl)silyll Jor
nmet hyl et byl ) oxy) - N- ( 5- net hyl pyr@kﬁ )bertzam de (180 ng, 0.29 nmmol) in
met hanol (10 mL) and stirred at Br 1 hour. The nethanol was renoved in

vacuo and the residue adjusted to%H 6 then extracted into ethyl acetate

(3% 50 A midi of BB 2B S MBI KA OEREONS LML 241 - 214

were washed with briné educed in vacuo to

gi ve a Yel 10c3% mmel). “W@HI%SWM%@'P@BM@M@ 81 Bi O3 ramplicAtumi t h 0- 5%
met hanol i ?ﬂﬁgﬁf @@g te foam
(134 ng) . éﬁﬁé cohgbu gagﬁ cr staF I se tgééhﬂﬁ EEBEBQ (130 H%m%ethanol 5
"H NVR 6 (5®Da) i) DMA 28 m(lg wa8 bfrreddn 4 Guiqropmiva reaReay st IWHBfOQ‘§hO!3'H)Tht3. 76 - 3.S81
(m 21! 8 (t, 111).
71 (1) (e v ponioheq BgBiniloy el o ) ind\ i LT sl (o 1Y
11), 5. 64 lager wis ddidificd with (1, cithic kiid lmWIthEh‘ﬂ peraciile HORILOW Ng
Cor’rpou%i S wah& PR e&’n:d'}hﬁgﬁa}nal %%Olimft %csn?t;vggm vactie. The crude oil was
chromatographed on an 1solute NH2 cartridge, eluting with methanol then ammonia in
methanol, to give Lhe desired material a5 a beige foam (1.37 g). miz 373 (M+H)”

The preparations of methyl 3-hydroxy-5-[(15)+-2-hydroxy- | -methylethoxy]benzoate and 2-
15 (azetidin-|-ylcarbonyt}-5-bromopyridine were described earlier.

20 1M Hydrochloric acid (10 mL} wes added to a solution of 3- {[$-{azetidin-1-ylcarbony!)-3-
chlorapyridin-2-yHoxy}-5-(((15}2-{[(1,] <limethylethy dimethyl)sityljoxy}-1-
methylethylloxy)-&-(5-methylpyrazin-2-yl}benzamide (180 mg, 0.29 mmol} in methanol
{10 mL) and stirred at BT for 1 hour. The methanal was removed in vacuo and the residue
adjusted to pH 6 then extracted into ethyl acetate (3 x 50 mL). The combined organics



-sanple Structure nth. NNMR 504 HNW b (CDCy): 1.30 (d, 3H), 2.A0 (quip,
2H), 2.47 (s, 311), 3.23 (a, 111), 3.78 - 3.79 (m ("' 24 4.25 (t, 211),
4.38 (t, 211),4-58 (sextet, o 111), 6.97 (t, 111), 7.39 - 7.40 (m 2H),

8.15 (d, 111), 8 22 (d, 111), 11.68 (s, 1H) 54b ."~ 484 'H NMR 6 (CDCl 1);

1.27 (d, 3 L TO (M- gl 2.33 (quip, 73 (m
211), ¥ '@9 ‘I"M”h 30(1, 21(1) 495)2 4(5:23(m 1H), (qa P ?*?91"17*1%;”?7 24(
(t, 111), 7.35 (t, 11 [), 8.10 (d. IH),8,19(d 111), 8 21-8.22(m 1H), 8. 33
(d, 111), 8.43 (s, 111), 9.61 (d, 111) ]54e 483 H NSSR 8 (CDClJ): 126 (d,
3H), 2.17 (t, (sl+H' 111), 2.32 (qui'p 3 67 - 3.74 (m 211), G " ¢
4.17 (t, 2H) 4.30 (t, 2H), 449-56(m| . 6.89 (t, | .700-

(a1 Ty ek el VA v b dﬂ%‘@ﬁﬂ@?ﬁwrﬁi&%%%ﬂaﬁ%lp&mw Qs
N) 10 The phﬁ@%ﬁh@ﬁtﬁrﬂﬂl{:d b itive tludngwith 0-5% akdnoNy cihyBacehile, 10 give

LI AT af o PR SRGAS RIIPH (124,99 The compound was crysalisd from

- 1- met hyl etdipllap@aey bndVndifanigEt hy | pyr aX| n 2- yI ) bewuam de is described bel ow.
WA \/\/\7nw74[\/t PCr 7¢cB21M1511K12471 -

[ 54Aact ¥ di H NMR &G §- 3};{%Hﬂbr2d§4qutm-ﬂilieliﬁ (3t 3.76 (3-8 im0, 425 . 1-

1 ot ot ot Ty TH oL CrBe: Lt ol ST G284t UL I 224 1O s

1H), 8.17 (d. 1H), 8.26 (d, 1H), 5.64 (s, 18), 955 {5, 1H); m/z 498 (M+i1)'

The following compounds were prepared in an analogous fashion:

Example | Structure m/z NMR 1
542 ] T [504 | THNMRE(CDCH): 130 (4, 3H), 240 (quin,
=Y Chh (M+H) | 2H), 2.47 {5, 311), 3.23 (s, 1H), 3,78 - 3.79 (m,

2H), 4.25 (t, 2H), 4.38 (1, 2ED), .58 (sextet,
1H), 6.97 (1, 1H), 7.39 - 7.40 (m, 2H), 8.15 (4,
181}, 8.22 (d. 1}), 11.68 (s, 1H)

Sdb f] 484 "H NMR § {CDCy): 1.27 {d, 3H), 2.02 (1,
a
iy ¢ g (M+H)" | LH), 233 (quin, 2H), 3.70 - 3.73 (m, 211),
Q Y(":Lﬂ 4,17 (1, 281y, 4,30 (¢, 2i1), 4.52 - 4.56 (m, 1H),
r- e 6.93 (1, LHY, 7.24 (1, 1HD, 7.35 (1, LID), 8.20 (4,

LH}, 5.19 {d, 13), §.21 - 8.22 {m, 1H), B.33
(d, 110, 8.43 (5, 1H), 9.61 (d, 1H)

Sd¢ 3 483 TH NMR 8 (CDCL): 1.26 (d, 3H), 217 (1,
oyt no (M+H)" | 1), 2.32 (quin, 2H), 3.67 - 1.74 (m, 2H),
Mo 4.17 (t, 2H), 4.30 (1, 2H), 4.45 - 4.56 (m, IH),
o LL,

6.89 (t, 1H), 7.00 - 7.03 {m, 1H), 7.23 1, 11D),
7.34 (1, 1H), 7.67 - 7.71 {m, 110}, 810 {d, 1H),
818 {d, 1H), 8.22 - 8.23 (m, 1H), 8.28 (d,
LH), B.54 (s, 1H)

14
The preparation of 3-{[5-(azetidin- 1-ylcarbonyl}-3-chloropymidin-2-ylJoxy}-5-[((15)-2-
{[(1,1-dimethylethyl}{dimethyDsilylJoxy} -1 -methylethylJoxy)-A'-(5-methylpyrazin-2-
yDbenzamide is described below.



5 1-Chloro-N,N. 2-trinethyl- |-propenylatnine (0.1 nL, 0.75 tttnol) was
added to a solution of 3-([5-(azcddi n- | -yl carbonyl)-
3-chloropyridin-2-yl]oxy}-5-[((1S)-2-([(1,i -
di nct hyl et hyl ) (di met hyl )silyl]oxy)-1-nethyl et hyl ) oxy] benzoic acid (0.3 g,
0. 58 nunol Wt wuB®@ME( 10 L) and stirred for 1 how, PC'”-““"'W”Q
2- Am no- 5-rnet hyl pyrazine (126 ng, |.15 nmmol) then pyridine (0.094 m .,
l.1S mMmvl) were added and the m xture stirred for a funkier 30 10 rains
bef ore being reduced in vacuo and partimsi-oned between ethyl acetate (50 i)
and water (50 nL). The aqueous | ayer was further extracted into ethyl
acetate (50 rrL) and t he conbl ned organl Cs vvashed wth vvater (50 nmL), brine
(50 ITL) i) &2 OIS T Ol e i ) QoY L& A i WwWas
chr omat ogr@p - tate in
i sohexane *Spigr SR\ 5'H NWR 6
(CDCl, ) Gbéhzsmide3H), 0.03 (s, 3H), 0.82 (s 9H), 128(d 3H), 2.35
(quin, 2H), 2.51 (s, 3 H, 363-378(m 4.19 (t, 2H), 4.32 (t,
2H), 4.47 - 4.51 (m 1 H), 695,(t g}’ 7.24 (m IH, 7.35 (41
H, 8.08 (s, 1H, 512 (d, 1Hy%8% 8.45 (s, IH), 9.51 (d, |
H; mh 612 (hl+H) 20 The fol |l owi ng |ates used in the preparation of
Exanpl ef 54a-c were prepared in :j\uqnal ogous fashion. WO 21p971, N171 1

t

PCT1G1121ML611MI2471 -216- Strlstdrelnti NMR 618 11 N1 IR S (CDCl,): 0.00
(s, 3H), 0.03 (s, 3H), 0.84 (s. ©91 D. 1.37 (d. 311), 2.30.2.38 (m
SH), 3.61 - 3.79 (rn, Ca 211), 4°19 (t, 2H), 4.30 (t, 2H), 4.41 - 4,47 (m

1H), 6.584 i c 111
8H)10 658 flﬂl(@ﬁl%@fﬁm-mhw 1 IBmQ&Jlmﬂn@fb (L, Msmmﬁ Jn?add g tgcgﬁﬁﬁ&igh . )

(CDCl 3) : @fédﬂwgﬂzctyﬁqj cherbemflr%*hlsﬂwmbnéa*llegf}é- (M#H)? ([OHy, 1.29 (d, 31-1),
(2-m351(1 %J' fmZ-.gH %ﬁ}ﬁﬂrﬂhﬁm ﬁgﬁﬁ 1-%@11;.«1.:4!:,%)9 ﬁhnz&llmd‘fo ?E d,S& rgx%&ll%%.n 1;1 4573 ‘21‘111
(d, 1H), BCMIIQwL)andsgimrediad hoe, 2- mnmﬁimdvépmml)(llmzl l(Ssmmﬂ) H 597 H
NVR 'S ( @%&meﬂm%.éﬁ mb, s mﬁal?ém&%udéﬂaﬁ theni%ire dirred for a funther 30
10 mins before being reduced in vacuo and partitianed berween ethyl acetate (50 mL) and
water (50 mL). The aqueous tayer was further extracied into ethy] acetate (50 mL) and the
combined orgatucs washed with water (50 mL), brine (50 mi.), dricd {MgSO.), and
reduced in vacue. The crude oil was chromatographed an silica, eluting with 49-100%
¢thyl aceinte in isohexane, to give the title compound as an oil {180 mg).
15  'HNMR § (CDCly): 0.00 (s, 3H), 0.03 (s, 3H), 0.82 (s, 9H), 1,28 (d, 3H), 2.35 (quin, 2H),
2.51 (s, 3H), 3.63 - 3.78 (m, 2H), 4.19 {1, 2H), 4.32 (1, 2H), 4.47 - 4.51 (m, LH), 6.95 (1,
[H), 7.23 - 7.24 (m, |HY, 7.35 (¢, 1H), 8.08 (s, 1H), 8.12 (d, 1H}, 8.21 (d, 1 H), B.43 (s, 1H),
9.51 (d, LH); m/& 612 (M+H)"

20 The following intermediates used in the preparation of Examples $4a-¢ were prepared in

an analogous fashion.



(, MH)- 914), 1.28 (d, 3H), 2.35 (quip, 2H), 3.63 - 3.78 (ns, 2H), ('r
4.19 (t, 211), 4.32 (t, 2H), 4.46 - 4.50 (m | H, 6.93 (t, v P 1H, 7,01 -
7.05 (m 111), 7.23 - 7.23 (m 111), 7.34 (t. 111), 7.69 - 7.73 (m | H,
8.12(d,|||)821(d iH. 8,24 (d, 1 K), 8.31 (d, IH, 856 (s, 1 H
The b cpar &g qiyof CTiGR2en247)
3-5-(azctidir -yicarbonyl) 3-chl oropyri di n-2-yl }oxy) - 5 TC(I'S) -
{[(1,1.dincthylrthyl)(di rrethyl)sHyI}oxy}-I-nethyI ethyl)oxy)bezmc acid is
described 5 below. J([5-(Azctidin-

-vl carbonvl)-3-chloronvridi a- 2- vl loxvl-!ss-[((ls} 2-11(1. 1-

di nct hyl et hvl ) (di nti bvl ] sil vl | oxy}-1-nmethvl ethvl)oxyl bcnzoic arid o”r~ol,
ONa 0 10 tern- Butyl dimethylsilyl chloride (2.78 g, 18.4 rtunol) was added
to a m xt o3~ 11 5° :
(azcti dinp e 1% o S8 din-2-yiloxy}-5-{ [(1 S)-2-hydmy- | -
met hyl ct hyl Jx.gﬂxr Lberz gy, dal8 (3 *rmrgaw:mg,]rnuﬂrmls}n 4108l {s, IH), 0.84 (s,

D ana ot T 1o O o d: -t Barkans g SRy bt | O (0

m.) and stirre
rrl1Gu29G6nNE: -217 Was rerrol#&d““dhﬁlibi‘é‘b[héﬁd At &7 (BOHREP4 added to

the resulfant ®oil. The mjxture J\@g;ﬁ{mgﬁnu-ﬁgfcht;@mpﬂﬁ}lpnw;.t;g d;'Yh?Od' um

bi carbonat e sol uti on and |washed| wi uritiles. The
aqueous | pyer was adj ustdd to p%F @%ltlﬁnllfﬂﬂsc‘?rﬁﬂﬁf‘%dﬁﬂgéﬁ& tragted into

et hyl aceF"_t e (2 Alsog Th=!ppmﬁ|5mgc|gr(gm‘tg qm Vel &, yashed, W §h brine
@ f oan

(50 n), filte uacuo to give the desired
conpound as a W(MHHY 3“1 '|4‘-‘|{d-r€kh¥zlé56°em%m)3%Wi'c‘slﬂl'sH), 0.03
(s, 3H), 8@ 65"9!—!) 1.128 (d, | 88, 28), 352 (@) 4.4724 %) (m, 18),826¢. 3. 18 (m

A2 -

S s e TR Uy Lyt dR a8l d s i 1335 ()

| H): nh 21 (MeH)' 10 3-|(1 S4Az s.mr.rtm.sw&mlbbhyzo: RS LYY i di - - 1
xv) - 5-{f 1%\_2_@””:6' $97 | TLNMR 5 (CDCh): 0.00 (s, 3H), 0.03 (5, 3H), 0.84 (=,
W%‘TG\QJ\" {M+H}' SH), 1.28 (d, 3H), 2.35 {quin, ZH), 3.63 - 1.78 (m, 2H),
aYu“ 4.19 (1, 2H), 4.32 (1, 2H), 4.46 - 4,50 {m, 1H), 6.93 (2,
! {H), 7.01 - 7.05 (m, 1H), 7.23 - 7.23 (m, 180, .34 (&

111}, 7.69 - 7.73 (m, 1H), 8.12 (d, 110}, 8.21 {d, 1H). 8.24
(d, 1H), 831 (d, LH), 8.56 (s, 1H)

The preparation of 3-{[5-{azetidin-|-ylcarbonyl}-3-chloropyridin-2-yiloxy]-5-[{{1.5)-2-
{[{1,1-dimethylethy]}{dimethyl}silylJoxy }- I -methylethyboxylbenzoic acid is described
5  below.

lethyl hy1jsil

2”*0’7 {;’[

GI
D

10 ter-Butyldimethylsilyl chloride (2,78 g, 18.4 mmol) was added to a mixmre of 3-{[5-
(aretdin- 1-ylearbonyl}-3-chtoropyridin-2-yljoxy }-5-{[{1 5}-2-hydroxy-1-
mcthylethylioxy }benzoic acid (3.74 g, 9.19 mmol) and 1,3-diazabicyclo(5,4,0undec-7-cne
{2.75 mL, 7.36 mmol) in acetonitrile {40 mL) and stirred at RT for 24 hours, The solvent



nct hyl et hvl | axylbcnz' oic acid 140 -'r O OH o ,ON g O Lithium hydroxide
nonohydrate (529 ng, 12.59 nunol) in water (25 niL) was added to a 15

sol utionofinethyl 3-{(5-(aretidin-|-ylearbonyl)-3-chloropyridia-2-yl]oxy}-5-
{((15}2- hydroxy-i-nethylethyl]oxy}benzoate (5.3 g, 12.6 nmrnol) in THE (50
nL) and stWOre¢F"4fMRT For 3 hours. The THE was rermved"ﬂ HEBHEOW2AHd t he
aqueous | ayer was washed with ethyl acetate (50 nL) to renbve any i npuri
ties. The aqueous |l ayer was acidified and extracted into ethyl acetate (2
x 50 nmL), and the organics washed w t+klI@ri ne, dried (MgJSH), and 20
concentrated in tarns to give the desired conpound as a white foam (3.74
g. rl f NMRS5 (()dt): 1.24 (d, 3H), 2.31 (quip, 211), 3.65 - 3.72 (m

2H) 4. 17 wup renpppd in page and watep (0 ml) agded to ghiezepuliang oll. Theynixeewst | | H), 7. 40

* 2
W) o | MR %Hc}]h e i el Bisadhace Rpin i v ﬁ’h{’d’)‘” Bhbro flovk M) ™ 25
(razcti di say impoougshGndgbeds tiyFowaradiusidd o-pt 3 vith iM} cz@lcfap;p iagd-extractpd

gnﬁ;3¥é§;%%{?§%gﬁf§}% mL%mﬁmtdh%? enzo‘pﬁ’cé(%we?s@ﬁ&g‘st o'
mur al ) 5 5-déiakdgSfl filterpl] eat dederyd Jn @ wigode|ter depiped cdimpourdas 4 Wwhige  10. 39 nmol )

and potaﬁsiumr#@rbonate (2.87 g, 20.8 mml) in acetonitrile (20 m,) was
stirred i rowave reactor at 1601C for 6 hours. The sol vent was

renoved lriutmeqaodl,j lme::-l}r{es_m;tmﬁs (e,ant}lusm%)penmﬁeﬂﬂguwltqﬁﬁmme (50 n)
and wat er brine (50 toil..),

)
dried (Ngégﬁé) 3T§rﬁ@h %lllﬂe“‘%%vb*r#} 4@8@@%&‘#3\ ﬁﬁﬂi@ﬂo‘”ﬁl‘ﬁgs cfi-88 m, 1H),
7.42 - 7.45 (m, 1H), 7.50 - 7.53 (m, [H), 8.12 (d, 1H). B.22 {d, LH); m& 521 (M+H)"

10

Hﬂ’\ra‘Qim
a Ny O

a

0
Lithium hydroxide monohydrate (529 mg, 12.59 mmol) in water (25 mL) was added 10 a

15 solution of methyl 3-{[5-(azetidin- 1 -vlcarbonyl}-3-chloropyridin-2-yljoxy}-5-{[(15)}2-
hydroxy-1-methylethylJoxy )} benzoate (5.3 g, 12.6 mmel) in THF (50 mL) and stirred st RT
for 3 haurs, The THF was removed v vacua and the aqueous layer was wasghed with ethyl
acetate (50 mL) to emove any impurities. The aqueous layer was acidified and extracted
into ethyl acetae {2 x 50 ml}, and the organics washed with brine, dried (MgS0y), and

20 concentmted in vacue W give the desired compound as a white foam (3.74 g).
"H NMR & (CDCL): 1.24 (d, 3H), 2.31 {quin, ZH), 3.65 - 3,72 (m, 2H}, 4.17 (t, 2H), 4.29
{t. 2H), 4.47 - 4.54 (m, 1H), 6.93 (t, 1H), 7.40 (s, 1), 7.46 (s, |H), 5.08 {d, 1H), 8.19 (d,
1H); m/z 407 (M+EH)*

25



10 oil was chromat ngraphed on silica, eluting with 30-100% et hyl acetate in
i sohexane, to give the desired conpound as a yellowoil (5.3 g0. HNWR S
(cbdi): 1.24 (d, 311), 1.94 (t, IH, 2,32 (quin, 211), 3.65 -3.72 (m 2H)
3.83 (s, 311), 4.16 (t, ZFD 4.28 (t, 214), 4.47 - 4.5.1 (m 111), 6.90
(t, 111) . (m 1 , 7.43 - 7.45 (m | FD, . , 8.18
(d, | r%ﬁi'ﬂ' MZ “§|I5—|) 15 The preparations of nethy PHch e
3-hydroxy 5-1(1S). 2- hydroxyl met hyl et hoxy] benzoat e and 5-
(azetidin-1-ylcarbonyl)-2,3 dlchlorepyrkglne wer e described earlier.

Exampl e 55:3-{15-[Atrtidin |I-slcarbnnr“fTn~"ridln-2-1"lioxv}_~{I (ISl

2- hydrozs-1- 20

nethylethy1L '

FF AA JJ44

N ,Cs-- ‘ T > OXy~- |

met hyl et hﬂﬁ!&!}!ﬂhﬁﬁkﬂﬁé@l -1, 2, 4- t hi adl azol 5 yl )benzam de (237 g, 0.77
noral ), 5-(azetidin- I-ylcarbonyl) 2- chl yr|d|ne (151 ng, 0.77 mmol) and
pot assium carbonate (213 ng, 1.54 nn.(rai ' Q 200710071 .11

Pf'1' | GBI U04n102471 -219 aeetani t¥i was stirred in a mcrowave
reactor at 1400 for 5 hours and at 16Q40%! for 10 hours. The m xture was
reduced In iacuo and ethyl aceta ( ) added. The m xture was washed
with water (50 nL). brine (50 nmL)~*-gf+€du( M50 ), and reduced in vacua to

give a brown oil which was chromat ogr aphed an silica, eluting with 0-10%5

(oa ooy, Rikgiie csmetl-Fyarog- St Bt R Loty ERaRbrseg s (o° arp

}?I )72 g $951%Jl§9mﬁnl?5{nz§ﬂﬁl7]d}1@ﬂbo%1 3-4|cm(3rcrp}l4ﬂ:ﬂ@{2(m_/g ftdo éan%l 4. I59H§m 1
8. 05 - lﬂ(ﬁﬁiimwih?me(’zﬁ%%@ﬁmw} mﬂﬂmﬂﬁlﬂﬂirﬂ Wﬂm!(wwH)m 10 The

pr epar at . qam&a‘uﬁc ée%as:tat@wd oV ERANDIRY Lotvent G1M LM A8 aNBS e di8RIGE | Ded

earlier. The preparation
3- hydr oxy-Bftt{on bmmdﬂwkymwrfé@ M) aachyair) mb).tThe cpanistdygr was 2 4-
thi adi azol wéhyd %ﬁf%@r{% gli],'tﬁcrfiﬂﬁggﬂ)&% lesgl%nt removed iz vacus. The crude

10 oil was chromatngraphed on silica, eluting with 30-100% ethyl scctate in isohexane, to
give the desired compound as a yellow oil (5.3 g).
'H NMR & (CDCly): 1.24 {d, 3H), 1.84 (1, 1K), 2,32 (quin, 2H), 3.65 - 3,72 (m, 2H), 3.83
(s, 3H), 4.16 {1, 2H), 4.28 (1, 2H), 4.47 - 4.54 (m, tH), 6.90 (1, 1H1), 7.37 - 2.38 (m, 1H),
7.43 - 7.45 (m, 1H), 8.08 (d, 1H), 8.18 (d, IH); m 421 (M+H)'

L5
'The preparations of methyl 3-hydroxy-5-[( 1 5)-2-hydroxy-1-methylethoxy]benzoate and S-
{(azetidin-1-ylcarbonyl)-2,3-dichlorapyridine were described carlier.

20

A mixture of 3-hydroxy-5-{[{ 1 5)-2-hydroxy- I -methylethylloxy }-¥-(3-methyl-1,2 4-
thiadizzol-5-yl)benzamide (237 mg, 0.77 mmal), 5-{azetidin-1-ylcarbonyl)-2-
chloropyridine (151 mg, 0.77 mmol} and potassium carbonate {213 mg, 1.54 mmol) in



3-11Ydr oxv-5- { E(1S) - 2- hvdr oxr - | - ntt hv] ct hYl | oxvl -, y{ 3-
yl-1,2.4-thiadiaza)-5- 15 vllbc camdc No'~-a OH | odotrinethylsilane (5,51
m., 38.7 nrnol) was added to 3- hydroxy 5-{((1 S)-2-ne6oxy-

(I-nci hyl etbyl)oxy)-N(3-nethyl -1, 2, 4-thi adi azol - 2-yl ) benzam de (2.5 g,

7. 73 ol )Woneigeauonitri |c (25 m_) and the reaaetion B¢T/FBUMSHRIRT for 48
hours. Methanol (15 nL) was 20 added and the reaction stirred for 1 hour
then a saturated solution of sodiumthiosul phate (10 nL) was added and
stirred for 20 mina. The volatiles werd%renoved in vacua and the aqueous
resi due extracted into ethyl acetate (2 x 1 50 nL). The organics were
washed with water, brine, dried (MgJj50t), and reduced in iocuo to give a
yel | ow sobicthnithiledS gd)) iwds wiirsed in » miaroweve deawior 5t 180N &nd hovreandsit 160°6t hyl senat e

(665U, o 545 e SHRRNDA BRe@ HE afgPoRabblod fo0 ih g THE IR 0 )
|1 ). 4 gﬁxt(mrwahuh&hed&nﬁ@u(taﬁmmn)bn&{ﬂ&n(l&.rd:h:r@{g?gﬂ&gd@mm{ﬂmﬂ 9.91 (s,
3- hyaroxy ?‘{&‘%3 s blbjen) %H%%@ﬁ%} @‘7‘5% ica ‘(‘EEErré‘{‘r?"lm‘ 30

1, 2, 4- tshi aﬁMhnahMla);hﬁﬂ,ZtﬁlgivdmcMmde&ﬁﬁddﬂ&ds earhim ﬁ&m (mng)fu\/ll714111Thi 1
PCT GBZ2hOhnbt 2Ji5I X4l -tn p_% %Zﬁ 1-3-vl)-3-
T16- (a_vr BN BACDFRE 129 B3 ayies 3% 205 s 31u 372 60 11133

yl1 oxvl - g&(ﬁé 4wuahvrﬁr@hhwﬂ 4359@"94}'15 lesema %99% g), W@nﬁower (1)

i odi de ( mol ), hept ahedi one 2 i,

0 08 238 (o b ROb 0B oy bl ), 1A0B G b Lo 2
solution of 3-hydroxv N-{ 1-nethyl-| f

f-pyrarol -3-yl}5-((3S)-tetrehydrofuran-3-yl oxy] benzam de (152 ng, 0.5

mol ) LﬂndTﬁﬂbmmicmm'ﬁy(ﬂzndﬂﬁndi-ﬂwbqlkwmhmm}ﬁpvmhmmmd@ﬂig 0.55 mmol )

roactor P PohpRRR r I Blodis P St ERE AN B i i el £A2 TS

m Xt ur e pahisditznbirgtibdnesmide is dasdrbed Beldw.ml)

m,\],uOJH,P.;L

lodotrimethylsilane (5,51 ml., 38.7 munol) was added to 3-hydroxy-5-{[( 1.5)-2-methoxy-
(1-methylethyljoxy }-A-{3-methyl- 1,2 4-thiadiazol-2-yh)benzamide (2.5 g, 7.73 mmo}) in
acetonitrile (25 mL) and the reaztion stirred a1t RT for 48 hours. Methanol {15 mL) was

20 added nnd the reaction stirved for | hour then a saturated solution of sodium thiosulphate
(10 mL) was added nnd stirred for 20 mins. The volatiles were removed in vacuo and the
aqueous residue extracted inte ethyl acetate {2 x 150 mL). The organics were washed with
wates, brine, dried (MgS0.), and reduced in vacuo to give a yellow solid. The solid was
triturated with [DKCM and then with ethyl acetate o give the desired compound as a white

25  solid (144 g), "H NMR & (de-DMSQ): 1.23 (d. 3H), 2.49 (s, 3H), 3.46 - 3.59 (m, 2H), 4.48
- 4,52 (m, 1H), 4.89 (t, |H), 6.60 (s, 1H), 7.08 (s, 1H), 7.24 (5, |H), 9.91 (s, 1H), 13.28 (s,
1H); m/ 310 (M+H)"

The prepamation of 3-hydroxy-5-{({15)2-methoxy-(1-methylethyljoxy }-N-(3-methyl-
30 1,2,4-thiadiazol-2-yl)benzamide was described earlier.



10 and ethyl acetate (50 rnL), the organic |ayer washed with brine, dried
(MgSH) and evaporated to a residue which was chromat ographed an silica,
eluting with ethyl acetate, to give the desired naterial (81 ng). "H NWVR 8
(cbCl3): 1.8 -- 1.95 (m 4H, 2.0- 2.2 (m 211), 3,6 (m 211), 3.75 (s,
3H), 3.85 ks, 95 (m 2H), 4.9 (m | | | ) , 6.65prfnceridMmraa. 75 (m
1H, 7271 (m I H, 7.2 (s, I H, 157.25 (m Ili). 7,3 (dd, 111), 7.8 (d,
111), 8.25 (d, 1}1), 8.8 (s, 1}1); nmlz 478 (M+1ll)-. The preparation of

3- hydroxyN- (i -nethyl -1 H pyrazol - 3-yl ) -534(3S) -t et r abydr of ur an- 3-

yl oxy] benzanti dc was described earlier. The preparati on of

5-bromo- 2- (pyrrolidinl ylcarbonyl)pyri di ne I s described below. 20

5- Bruno- 2 £hyhplestav-nt-fverth G idibl 1N 16k Hdfmbd.or i de
(0.83 ni; 93 rop wereaetoasotu on of 5-

br onoi soni &&¥4Y ' sLab b lediidoas Uait: fand 4M hydrogen chiorido in di
ox= (1.93 nL; 25 7 75 mml) I n PCI\/I(50 Nk, ) eefhe m xture was stirred at RT
for 18 hours, the DCM renoved i n.\V; Fie resi due azeotroped with
toluene(2x15 m.). The residu S 7/1M1711-1i 1 PCT,C B
2n116111U 2i 71 -221 and added to a splution of pyn olidine (0.78 niL; 9.3
nmol ) andtriethylam’ne(Z.Gr@ »6“nznol) in DCM (40 nlL) and the

m xture stirred at RT for 6 ho ‘J#e DCM was renoved in tiacuo, the

residue partitioned between watero(75 nL) and ethyl acetate (100 nL), the
organi c | ayer shed wi.th brine, and evaporated to a residue
5 whi ch \Afaé"ﬂﬁm@}r‘ﬁ’ﬁg@g&dﬁ&g’ W“Qpiiégg"'éll'\%t‘?ﬁg:* P gne{dsd mheeY at e in

i so hexgnemnio@;agau@mmﬁbﬂsﬁl nm@atmmai}u(«.ﬂe A&mamIH:1Mﬁy@m y): 1.85
(m4H), m 2H) }:-’;;P 7 (d 5 (S H, 8.55 (s, 1
H: ink 25 1M mﬁb}&l {3@-_tutljgm'dmfumn3ylnxy]bcnzamjdc{lﬂmg,ﬁi

B

mL}) and the siitred mixtere heased at 160°C in a microwave reactor for 12 hours. The
mixture was cooled to RT and pressure, the mixture partitioned between water (75 mL)

10 and ethyl acetate (50 mL), the organic layer washed with brine, dried (MgS0;) and
cvaporated 1o a residue which was chromatographed on silica, eluting with cthyl acetate, 10
give the desired materia) (51 mg).

'H NMR 8 {CDCly): 1.8 ~ 1.95 (m, 4H), 2.0- 2.2 (m, 2H}, 3.6 (m, 2H}, 3.75 (5, 3H), 3.85
{m, 2H), 3.95 {m, 2H), 4.9 (m, 1H), 6.65 (m. 1H), 6.75 {m. 1H}), 7.1 {m, IH), 7.2 (5, 1H},
15 7.25(m, {6}, 7.3 (dd, 1H), 7.8 (d, 111), 8.25 (d, tH), 8.8 (s, 1H); mx 478 (M+H)",

The preparation of 3-hydroxy-A-(1-methyl-14-pyrazol-3-y1}-5-{{35}tetrahydrofurun-3-
yloxy)benzamide was described earicr.
The preparation of 5-broma-2-(pyrrolidin. 1 -ylcarbonyl)pyridine is described below.

20

Omalyl chloride {0.83 mL; 9.3 mmol) and DMF {1 drap) were added (o a solution of 5-

bromoisonicotinic acid (1.57 g; 7.7% mmol) and 4M hydrogen chloride in dioxan (1.93 mL;
2% 7.75 mmol) in DCA (50 mL). The mixture was stirred at RT for 1§ hours, the DCM

removed in vacuo and the residue azeotroped with toluene (2 x 15 mL). The residue was



O 1-Chloro-N/ N, 2-trirnethyl-t-propenylamne (0.095 nL, 0.75 nrnol) was
added to a solution of 3-([6-(azetidin- | -ylcarbonyl)pyridin- 3-ylloxy)
-5-[(35)-tetrahydrofuran-3- yluxy]benzoic acid (250 ng, 0.65 mmol) in DCM
(6 m.) and stirred at RT for 30 - 40 15 m nutes. 2-Am nopyrazine (125 ny,
1.3 t tnrnebpwametopyridine (0.106 nl, 1.31 mmol) were R{TIEBRMEAN2LTHhe
reaction stirred at RT for 2 hours. The solvent was renoved in vacuo, water
(20 m.) was added and the m xture was extracted with ethyl acetate (3 x 20
mL). The organic extracts were conbi-netl-and washed with 2N hydrochloric
acid (20 at), a saturated solution of sodium bicarbonate (20 nL), water
(20 m.), brine (20 nL), dried 20 (MgSH) and evaporated in vecuo. The crude
product wesl adiiedamasaguianifesireliding (078 mL; Y9 mholhepditthylamged2isedt of 0- 10%

L1200 s i h e Yo o iSRRG oA e g A, (P

s ? " Archlovedzihacid, 7 residbo fliidciid Bertiben G 73 i) dndhhyl dockle (100 1 | |( b

S 1

1) 6. 3amLh Sqorpine i wasted i b 95604450 Wﬂ“‘wéaﬂﬂzgui%*z( N H)* . 460

é“{f% fTh&t“f“S *f hrigat6 2R Bl SiLVE eR1iRE RRREON ethPl RBLRMALE BOtiSe, gk on from
azetl dl n-1 -

y! car bonyy gy iaiegall) T‘BSlI)HM‘%ﬁ{§Pchbdaﬂ='r>£@rﬂﬂhﬂérﬁmswb})?]{br?:ﬂa. ¢ acid and

either 1 2471  -222 dirncthyl et hyl
3- am no- S;rrxphﬁ%%p%%afgsﬁ }Qr boxyI r 1,1 -dinmethylethyl 3- am no-

1H pyrazal e- 1- car boxyl ate. The materi al produced was dissolved in
acetonitr 3

to give trt It ' R Stttcture m x
i h110057 pirkbidiitRIHIGOIRNTADIR. 12 - 2.27 (2F1, 1), {~ X rls" (MH)
2.3t - 2.39, (211, m, 2.33 (311. s), 3.87 4 4.01 462 (hi- (4H m, 4.24

10 m nut es

(2H, t), 4.70 (211, 1), 4.95 - 4.9S 1I1l) LNT‘Q
(1H, M, 6.57(1H s), 6. 73(111.1). 7¢{T32% ¥ 247.35-7.38(1H, m, 8.10(1 H.
d, 8.31 (I H d), S 79 (I H S

o

0

1-Chloro-AN, ¥,2-trimethyl- | -propenylamine (0.095 mL, 0.75 mmal) was added to a
solution of 3-{[6-(azetidin- | -ylearbony}pyridin-3-ylloxy}-5-[(35)-tetrahydrofuran- 3.
yluxy]benzoic acid (250 mg, 0.65 mmol) in DCM (6 mL) and stirred at RT for 30 - 40

[5 minutes. 2-Aminopymazine (125 mg, .31 mmel) and pyridine (0.106 mL, 1.31 mmol) were
added and the reaction stimed at BT for 2 hours. The solvent was remaved in vacuo, water
{20 mL}) was added and the mixture was extracied with cthyl acetate (3 x 20 mL). The
organic extracts were combined and wushed with 2N hydrochloric acid (20 mL), a
saturated solution of sodium bicarbonate {20 mL), weter (20 mL), brine (20 mL), dried

20 (MgSO0y4) and evaporated in vacuo, The crude product was chromatographed on silica,
cluting with a gradicot of 0-10% methanol in DCM, 10 give the desired compound (71 mg).
"M NMR & (CDCl): 2.13 - 2.30 {m, 2H), 2.32 - 2.39 {m, 2H), 3.89 - 4.04 (m, 4H), 4.25 {1,
ZH), 4,71 (t, 2H), 4.97 - 5,01 (m, 1H), 6,77 (t, LH), 7.16 (¢, 1H), 7.25 (s, 1H), 7.40 (dd,
1H), 8.14 (d, 1H), 8.28 (d, 1H), 8.34 (d, 1), 8.38 (s, 1H), 8.40 (¢, 1H), 9.66 (d, L H); m#

25 462 (M+H)", 460 (M-HY

The fellowing comperunds were prepared in an analogous faghion fram 3-{[6-(azctidin-1-
ylcarbonylpyridin-3-y1]oxy ) -5-[(3S)-tetrahydrofuran-3-yloxy)benroic acid and ¢ither 1,]-



57b 450 HNVR 5 (CDOIt): 2.11 - 2.27 (211, ), J ,cr (VIH' 2.30 - 2.38
(2H. m), 3.87 - 4M(aN, n). 4.22 448 (M (2H t), 4.69 (2H t), 4.95 -
4.97 (1 E1, O 6.74 (114,t).6.77(111,s},7,19(11f.s),7.30(111, s), 7,32 -

7.35 (I H m, 7.51 (1 H d), 806 (ill, d). 9,30 (I If. d), 9.59 (111, s)
5 The prepq;gt,;uﬂ,n,ﬁ-“@f POTHGBAMGH047]
3-({6-(axetidin- 1y|earbony|)pyr|d|n3y|]oxy) 5-1(39) -

t et rahydrof uran- 3-yl oxy) bcnzoi ¢ acid and 1, 1-di net hykt hyl

3-ami no- I Hpyrazol c-1- carboxylate mers gescribed earlier. The preparation
of I.1-dimethylethyl 3-am no-5-nethyl - f H pyrazole- | -carboxylate is 10
descri bed bel ow. 1. 1-Di nethylethvl 3-

m no- 5- ntl EErds 1

5Met hyl - | k@pyrg!z_‘%h?y% am n%m%@gﬁfwg“&’}’{h e limetyiemy 3.y (10 n)
at 0 15 C mvﬂﬂa&m@lmmummmma@e mg;hsﬁﬂﬁﬂ mrawtuﬁmﬁhl | onwed by
o 6 25 rmart st G el SRR o B B W R T he.
reacti on wasicad!lafivadrdnomtogrigiyt o RT and stirred for a funkier WO

2071111171141 PCI 1 Nl /I’IL':’II NLD 171 222 1 hn H Thn rnaci‘_l oOR—\AaS +aken up
in saturaf gb"%fﬁeaﬁ'é'“%‘%‘? um hydrodﬂfﬁcarboﬁ‘g'(f{: (50 ) and ethyl acetate
(100 ni) Thg—;,prg?nl c Tayer wag Separ atediutmma@jmg ;(1‘@&2(24)[1" ,,.T:,| Ffered and
evaporated. Purif] cat gn b #«ng %H}g nat grapcé g 100%
ethyl acetate in Eé’ K2t or|d¥ 14129 %EI]@ %Jcsal'tﬁﬂhess oi |
(380 ny).|5 'H VR S ( 3): 1.G26Z6- OHWH, @), 434(:5 0,3 (218 yBT9x(-ls s, 2H),

5.60 (s, H Exanmlie ,-M
154Azet i d| n-1 -yl cprbghyl) 3-chl or om}rl di nt QHr’F K/QH D55 (G LI)O? b“im fl uo

rometh Y] |)ethyl |oxy |-A 45. rretw nyraxu).?ri42Lli{m'b1$niféE(rﬂﬂm]F&l@(Hi~H? F
d), 8.31 (1H, d), 8.79 {1H, 5)

4 AT
57b O.oQi.,Qm 50 _ H NMR 8 (CDCly): 2.1 - 2.27 (2H, m),
o H
-]

(M+H} 2.30 - 238 (2H, m), 3.87 - 4.02 (4H, m), 4.22
B (M- | (2H.1), 4.69 (2H, 1), 4.95 - 4,97 (1, m), 6.7
P HY (1H, 1), 6.77 {11, s}, 7.19 {1H, 5), 7.30 {1H,
5), 7.32 - .35 {IH, m), 7.51 (1H, d), 8.06
{1H, d), B30 (IH, d), 9.59 {1H, 5)

The preparations of 3- {[6-{azstidin-1-ylcarhonyl}pyridin-2-yl]oxy}-5-[{35)-

tetrahydrofuran-3-yloxy)benzoic acid and 1,1 -dimethylethyl 3-amino- 1 H-pyrazole-1-

carboxylate were described carier.

The prepamution of |, 1-dimethylethyl 1-amino-5-methyl-1 H-pymazole- | carboxylate is
10 described below.

1-1n - - -1 - .

5-Methyl-1 H-pyrazol-3-amine (800 mg, B.23% mmol} was dissolved in DMF (10 mL) at 0
15 °C and treated with sodium hydrida (336 mg, 8.25 mmol) followed by stirming for a further
30 minutes. Warmed di-terr-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 RT and stirred for g further



LHYUO0 O O 10 1-Chloro-N,,A -2-trinethyl propenylam ne (0.08 niL, 0.60
nmol ) was added to a solution of 3-{ [5-(azetidin- |

-yl carbonyl ) -3-chl oropyri di n-2-yi]oxy}-5-{ [2-fluoru- | -
(fluaronet hyl)et byl ] oxy] benzoic acid (215 ng, 0.5 mol) in DCM (5 nL) and
the reactwonmswirned at RT for 30 - 40 minutes. Pyridi HENGEIOSMEET 1. 0
runol ) and 2atni no-5- nethyl pyraxine (108 ng, 1.0 rnml) were added and the
reaction stirred for 16 hours 15 before being concentrated in vacuo and
water (20 nlL) added. The mi xture was -@88racted w th ethyl acetate (3 x 20
m.), washed with IN hydrochloric acid (20 nL), a saturated solution of
sodi um hydrogen carbonate (20 nil.), brine (20 nL), dried (NQSOA) and
concent r atl dauri Fhesestion wihekorupde mwuuwgnélhmdnﬁuw A silica,

compound. St S BRLAP] 09(myd 45 SrfHle 180 g ) %‘%‘Wﬁ%’ Caqui ntet,
2H), 2. 56 fifteed ﬁ'ﬂ:ﬂ::)mpoﬂltﬂﬂl’ﬂnﬁ&u(mby @ihinn chéurBiegraphy, el(.mm,mmmmz - 4.82

(00 "1t ebi el gp sphihgne, aiorgod e e oppbiplis oy it A0 RIS vy 516

(M H ihe'ﬂ@mmmm-cepmqmﬂ]wmlcm}mmm is/2HN5.808) 0gpus fashion from
the appropriate 25 benzoic acid and either 2-am no.5. net hyl pyraxi ne,

1, 1-di met hyl et hyl 3-am no-5-nethyl- Il H—pyrazole- I -carboxyl ate or

1, 1- di net gk Rbiaks: Ri@Han B¢ 36 e i nstances
where eit er ‘ -car boxyl at e
or ' ; i DRy i - (¥ an

addltlonal step was MD 21Nﬂ7|na71141 P{Ur X 1K1611Nﬂ2471 -224 required
to obtain the desired material. S adgit ogil step required the materi al
to be dissolved in acetnnitri {5’ N eated at 150 Cin a mcrowave
reactor for 10 m nutes, the dedired terlal was then isolated after

chr omat ogr aphy. Kranple Structure orN, MR 583 2 r 492 "11 NMR 6 (CDC],):
2.39 (quin, 211), 4,22 (t, FOP |-E) 2H), 4.33 (t, 2H), 4.59 - 4.81
(m 511), 6.86 490 (s, IH)), 6.@{@@% 7.37 (s. |H), 7.41 [s.

10 1-Chloro-¥ A-2-mimethylpropenylamine (0.08 mL, 0.60 mmol) was added to a solution of
3-{[SH(azetidin- | -ylcarbonyl)}-3-chloropyridin-2-yt]oxy}+3-{[2-fluorp- i -
{fluoromethyl)ethyl]oxy } benzoic acid (215 mg, 0.5 mmol) in DCM (5 mL) and the
reaction stirred at RT for 30 - 40 minutes. Pyridine (0.08 mL, 1.0 mmol) and 2-aming-5-
methylpyrazine (108 mg, 1.0 mmnl) were added and the reaction stirred for 16 hours

15  before being concentrated in vacuo and water (20 mL) added. The mixture was extracted
with ethyl acetate (3 x 20 mL), washed with IN hydrochloric acid {20 mL}, a saturated
salution of sodium hydrogen carbonate (20 mL}, brine (20 mL), dried (MgSQ.} and
concentrated in vacuo. The crude product was chromatogmphed on silica, eluting with a
gradient of 0-10% methanol in DCM, to give the desired compound as 3 white solid (150

20 mg) "H NMR § (CDCly): 2.40 (quintet, 2H), 2.56 (5, JH), 4.22-4.31 (m, 2H), 4.32-4.40
(m, 2H), 4.62 - 4,82 (m, §H), 7.06 (1, LH), 7.38 &, 1H), 7.47 (1, 1H), 8.15 (5, 1HY, 8.17 (5,

LH), 8.25 (d, 1H), 8.46 (s, 1H), 9.55 (5, 1H); m/& 518 (M+HY", 516 (M-HY"

The following compounds were prepared in an analogous fashien from the appropriate

25 benxoic acid and either 2-aming-§-methylpyrazine, 1,1 -dimethylethy! 3-amino-5-methyl-
| H-pyrazole- | -carboxylate or 1,1 -dimethylethy] 3-amino- 1 H-pyrazole-]-carboxylate. [n
the instances where cither 1, 1.dimethylethy! 3-amino-5-methy|-14-pyrazole-1-carboxylaie
or 1,1-dimethylethy! 3-amino- | /{-pyrazole-i-carboxylate were used, an additional step was



oa (MH 211). 8.16 (d, i |), 8.19 (d, 1H), 10.32 Is. IH 58b 506 H NMR 5
(CDCI3): 2.24 (s, 3H), 2.38 (quin, 'DM(WV2H), 4.23 (t. 211), 4.34 (t,
2H), 4.59 - 4.79 (m 504 5[1), 6.59 (s, | H), 7.00 (t, IH, 7,34 (s. | H,
Ca (M~7.37 (r. 1E), 816 (d 1H. 819 (d, IH, 9.95 (s, iH 58
459 "11 N 0:2.25-2.35 (m 2HJ, (M-11)' 4.12 5, 2E1
4.50 - 4. 2/5" "‘%"'QMSG)% Cr M~§/ 457 (s, (111),)6 9{',’“1’?5%&@%5 (s?
H, 7.37 (s, t! (ht 1;) | H), 7.45 (s, |11) 5.25 (s, 1 H), 5.70 (s, | H),
10.60 (s. I11) 58d ~wr 485 HNNRG(CD%% 0 2.34 - 2.42 (m 2H), (ME)*
2.58 (s, 3H), 4.26 (t, 2H), 4.69 (t $* 4.63 - 483 4.81 (m 511), 7.05
(t, I11), 7.37 (t, iH, 7.45 [MH' 7.46 {m 111}, 814(d IF;), 8.34

f)fs 111iéllrnet 1"92‘&7%0?&?#1%#0- 1{r!rlviatjﬂ{' %%ﬁ-gmg%égf‘“’ ;'g @ltg eparat|ons

1. 1-di nct h?lh!@!wyllﬂzcamwdcﬁﬂﬂ:)wdhmm IIS{Eﬁmbmm;dmtﬂcmcmr ﬂnsiﬂmnm earl ier.
The prepar
3-{[5-(azeﬁ&39$-$-yfm5] %r%"’%‘c%ﬁﬂﬁf%%ﬂmwhf yl ] oxy}-5-{[ 2dl uor o-

1-(fl uoroﬂéthyi:l}e Bybdraxy } ben20| cmikl d i|gsdescribed below. 10 WO 2r] M 17AM
17M 1 PCT B2 '\afnﬂ ’)1 71 o) If5-l
Jeddin |- it $¥hon] 1) oY iedli 1193 v1 | DXVAMB BEEDCI) 235 (gein, 210, 4221
éfl ugrom:n[lyld_kt h}/ : niv?m g 3&&!&%‘ f %j!ﬁimz}{jl%.&gm.mg[uﬁ supé.saret hyl
fl fjgr oE ?Z vf: ulopan >3ércar Qtnﬁyl)] oxYy) chngKA t’(%géé{yéﬂlg§ﬁﬁ1 1)[“i{:"i[72n"”?1'iE (150 ni)
and wat er a (M-HY 2H). 8.16 {d, 1H), 8.19(d, 1H), 10.32 (3, IH)
55k :( 506 TH NMR 5 (CDCly): 2.24 (s, 3H), 2.38 (yuin,
")«ﬂciu N (MEHD | 2H), 4.23 (1, 2H), 4.34 (t, 2H), 4.59 - 4.79 (m,
.- 504 5H), 6.59 (s, {H}, 7.00 (1, LH), 7.34 (s, 1H),
(M-Hy 7.37 (5. 1H), B.16 {d. 1H), 8.19 (d, 1H), 9.95
i (» 1H)
SBe . far 459 'H NMR & (dy-DMS0): 2.25-2.35 (m, ZH),
', t;lﬂ " (M=H)" [ 4.12-4.15 (m, 2ID), 4,50 - 3,70 (m, 7H), 6.65
Q. Y[Hju 457 (s, 1H), 6.9 {5, 110), 7.35 (s, LH), 7.37 {s,
. (M-HY 1H}, 7.45 (s, 14}, §.25 (s, 1H), B.70 (s, {H),
10,60 (s, 1H}
580 IY 485 TH NMR 5 (CDCL): 2.34 - 2.42 (m, 2H),
"j’° KTNT L MAED | 2.58 (v, 3H), 4.26 3, 2H), 4.69 (1, 2H), 4,63 -
Y[uj,u 483 4.8) (m, SH), 7.05t, LH), 2.37 (t, 1H), 7.45 -
{M-HY 7.46 (m, 110}, 8.14 (d, 1K), 8.34 {5, 1H), 8.37
(d, 1H}, 8.86 (d, 1H), 5.53 {d, 1H)

5  The preparations of 1,1 -dimethylethyl 3-amino-5-methyl- | H-pyrazole- | carboxylate or
1.1-dimethylethyl 3-2mino- L/{-pyrazole- 1 -carboxylate were described earticr.
The preparation of 3-{[5-(azetidin- I-ylcarbonyl}-3-chioropyridin-2-y1]exy }-5-{[2-fluoro-
1-{fluoromethyl)ethylJoxy}benzoic acid in described below,

10



(50 m.) was treated with 1 M sodi um hydroxide solution (8.2 nL. 8.2 mmol)
and allowed to stir at RT for 2 10 mnutes, The THE was renoved in vacua,
the residue filtered and extracted with ethyl acetate (30 m.). The
aqueous | ayer was acidified with 2N hydrochloric acid, extracted with
ethyl acetwbem(Bwi60 L) and the conmbined organic 10 REHGRINOAE S ed Wi t h
water (10 nmL), brine (10 m-) and coacentrated in vacua to give the
desired material as a pale yellow foam(2.84 g). IHNW S (CDCr): 2.36 -
2.44 (m 2H), 4.26 (t, 2H), 4.37 (t,-2241), 4.62 - 4.79 (m 5H), 7.08 (t,
111), 7.56 - 7.57 (rn 1H, 7.58- 7.59 (m | H, 8.17 (d, 111), 8,27 (d,
1 H; ink 426(|\/Hr11) 424(MH) 15

3-{[5- (AzRile D b K | -

(fiuoror nel h aci d was prepared in an anal ogous fashi on
from met hY orofie] i | car bonyl ) pynzan- 22-yl 3oxyl - S- ([ 2f | uor o- 1 -
(fluoromthyl)ethyl ]oxy )bcnroate Structgre min NVR 394 1 NWR 6 (d.-HVSO) :
2.26 - 2.34 (m 2H). rrJ(l\/HW;A‘j&S , (m 2H), 4.56 (t, 2H). 4.60 -
5.10 (m 392 5H), 7.29 (t, 111) 7.39 (m 1 H, 7.46 - (MH- 7.47
(m 1 H, 856 (d, IN. 8.65 - 67 9 11 1) 20 The preparation of methyl
3-([5- (azeddi n-I-yIcarbonyI)-S- ofodyri din-2-yl]oxy)-5-{[2- fluoro- i

- (fl uamret hyl ) et hyl ] oxy) benzoat € i esdri bed bel ow. WO 21 ML7I (M 71M t
PCT' | CH2W 41u i2a71 -226 Methv13-9TS-l1azed din- | -ylcarbonvl]-3-chi

omnyr i di “A%ﬁﬂu@% %isgtr,hm%@s&,hymaﬁb%ﬁ BybkAcy ifb. benzoat e

F~nt7 FJ
3-{[ 2- Bl uﬂmauai {@iwmmmhwrﬁ'twwmﬁﬂwrmﬂ@gsshymmwﬁi%m}mm:g, 5 7.24

Irrrl;?l:?ar boﬁoﬁﬁﬁ&%‘g%ﬂgﬁ%@m% Iﬁ'gm(‘@ ggmtng@ﬂﬁ%% ﬁ aCEFJOI’lI trile

(15n) wasm dnemtléﬂf‘arlllhmumsdmwew wBaathuved i vatié) Chefresidue fileoed andhe sol uti on
was diluted Wt 0L a 2GRS 510 122 afileods 1ayie SAS Shidified with 2N
hydrochloric acid, extracted with ethyl acesate (3 x 50 mL) and the combined organic
10 ecxiracts washed with water (10 mL), brine (10 mL) and concentrated in vacua ta give the
desired material as a pale yellow foam (2.84 g). TH NMR & (CDCly): 2.36 - 2.44 (m, 2H),
4.26 (1, 2H), 4.37 (t, 2H3, 4.62 - 4.79 (m, SH), 7.08 (t, 211), 7.56 - 7.57 (m, 1H), 7.58 - 7.59
(m, 1H), 8.17 (d, 1H), 8.27 (4, 1H); m/z 426 (M+H)', 424 (M-HY

15 3-{[54{Azetidin-1-ylcarbonyl)pyrazin-2-yljoxy}-5-{[2-fluoro-1-
{fiuoromethyi)ethyi]oxy }benzoic acid was prepared in an analogous fashion from methyl
3-{[5-{azetidin- } -ylearbonyl)pymazin-2-yl]oxy }-5-{[ 2-flvoro-1 -

(finoromethyl)ethyljoxy }benzoale
Strucrure 'z NMR
194 "H NMR & (d,-DMSO)Y: 2.26 - 2.34 (m, 2H),
rj ™ (M+HY, | 4.08 -4,15 {m, 2H), 4.56 (1, 2H), 4.60 - 5.10 {m,
D"r’[:jn 392 5H), 7.29(t, 1H), 7.38 - 7.39 (m, 1H), 7.4% -
o (M-HY | 7.47 (m, 1H), 8.56 (d, 1H), 5.65 - 8.67 (m, 1i)

20 The preparation of methyl 3-([5-{nretidin- 1-ylearbonyl}3-chloropyridin-2-yljoxy} -5-{[2-
fluoro-1 (flueromethyl)ethylloxy jbenzoate is described below.



with water (3 x 50 m), brine (20 rnL), dried (MJSQO. ), and the sol vent
renoved in Vacua to give the desired rnateri a] as an orange oil (3.6 Q).
"HNWR 8 (CDCl)): 2.35 - 2.44 (at, 10 2H), 3.91 (s, 314), 4.24 - 4.27 (m
2H), 4.34 - 4,37 (m 2H), 4.62 - 4.81 (m 5H). 7.04 (t. iH),7.51(t, 111),
7.55 (M 1R)o8wdmdfa ' H) . 8.25(d, TEl);m z441(M1{)" PCTICBZING LT

Met hyl 3-{[ 5- (azeti din-1-yl carbonyl)pyrarin-2-yl]oxy]-5-{12-fluoro-1I-
(fluoronet hyl)cthyl]oxy}ben7. oate was prepared in an anal ogous fashion from
met hyl 3 15 ([2 fl uoro- I-(fIuoronethylbgghyl]oxy[ 5- hydr oxybenxoat e.
Structure ink IR 408 11 NMR S (CDC],): 2.34 - 2.43 (m 2H). 3.91 (s. 1
01 Jo-(~ ('v1l }I{}" 3E{), 4.26 (t ZFD 4 59 _ 4.79 (n1 SH), 4.65 - 4.71 G-
~yJd (M 21fhsiR. B3-(kdetigihliLca : flugre-10- 55 (m 11{),
8.33 (d, 1 . 8. . yl 3{[2-fluoro-
14f|uonnetH¥E¥Eﬁﬁﬁhﬂﬁﬂ¥¥iﬂﬂﬁ¥aﬂbxybenzoate is described below 20 H (1
200710071"1 PCr1CB21N 6/ 092471 -227 Methyd 3-{j 2dl uoro-I|~fl uaranmet hYJkl

y[] Xyl - S- hvdr oxvbenxaau F' -Yao %-Pal | adi um cn charcoal (Pd/C.
50 ng) was added to a m xture of nethyl {[2-f] wuoro-

1- (fluoronctt hyl)ethyl ] axy) -5- [(phény& thyl)oxy]benzaate (1.2 g, 3.62

nmol ) and 5 amoni um f or nat e (5q311a[éﬁé? nmmol) is ethanol (7 nL) and then
H

heated at 1400C for 20 m nutes owave reactor. The reaction was
repeated an the sane scale and thegtwo reaction m xtures conbined,
Filtered and filtrate concentrated in rncuo to give the de5|red mat eri al

as a pal e §ePER imety) 34 [Ffiuoror(nprmethylegtilltoxy }-ahydroxybenmpie (178 g8 - 4. 77
(m 5E 4),7. Iﬁmﬂ%l)g ﬁmnw}mlﬁgn’c[aﬁ)oﬁgtt (2.0g,44. S(Mol?h')d:s Liddft R (ch}uﬂj)I% ﬂ-@ The

preparation of ne | uoro-1 -(fluoronmethyl)etf yI]oxy
d:ch]ump}rndmc (2.08 g, 8.7 mmoi} in lcctumm]c (15mLl) was heated in'a nur:mwx:

reactor at 130°C for | hour. The solution was diluted with ethyl acetate (150 mL), washed
with water {1 x 50 mL), brice (20 mL), dried (MgS0.), and the solvent removed in vacuo
w give the desired materizl as an arange oil (3.6 g). "H NMR & (CDCly): 2.35 - 2.44 (m,

10 2H), 3.91 (s, 3H), 4.24 — 4.27 (m, 2H), 4.34 - 4.37 (m, 2H), 4.62 - 4.81 (m, 5H), 7.04 .
1H), 7.51 ¢, tH), 7.55 (m, 1H), 8.15 (¢, tH), 8.25 (d, 1ED); m/z 441 (MHITY

Methyl 3-{{5{(azetidin-1-ylcarbonyl)pyrazin-2-ylloxy} -5-{[2-fiuoro-1-
(fluoromethyl)ethylJox y ) benzoate was prepared in an analogous fashion from methyl 3-
15 {[2-fluoro- | {fluoromethyl)ethyl]oxy}-5-bydmoxybenzoate.

Structure mfz NMR
. 408 "H NMR & (CDCILY: 2.34 - 2.93 (m, 2H), 3.91 (s,
’ (MAHY | 3H), 4.26 (1, 2H), 4.59 - 4.79 (m, SH), 4.65 - 4.1
C‘..j,[:l'u (m, 2H), 7.03 (t, LH), 7.49 - 7.50 (m, 1H, 7.54 -
¢ 7.55 (m, tH), 8.33 (d, 1H), 5.84 - .86 (m, 1H)

The preparztion of methy! 3-{[2-flucro- | {fluoromethyl)ethylJoxy}-5-bydroxybenzoate is
deseribed below.
20



[ (phenyl nctt hyl ) oxy] benzoate was described earlier. E anple

59: 3-{1 S~, Vetldfn I -ylrarhonvlInrrarln-2-rtloxv!-~{1(15 2 tndror~-1- 15
met hyl et hyl 14xy}-V-(5-Methylpv a.in-2-yl)l nzsmide NY Ho--rO HhHW C N N

5- (a2etidin-| -
BIHGANZ471

| M Hydrochloric acid (5 nL) was added to a sol ution of 3-§

yl car bonylygysaasns2- yl ] oxy) -5-[ ((I Sp2- (((1, | PCT,
- di et hyl et hyt xdi net hyl ) si tyl ] oxy}-1-
nmet hyl et hyl ) oxy} - N- (5- net hyl pyr azi n- 2-yl ) benzam de (90 ny,

met hanol (5 20 nL) and the m xture stizpfed at RT for 1 hour.

0.16 nrnal) in

The awt hanal

wits renoved in vacua, the residue adjusted to pl 16 and then extracted
into ethyl acetate (3 Xx 50 nL). The conbined organics were washed with

brine (50Meihbd 3-{[defveeh- (LD methdiethviieot celivdigrvikaetse t 0 give it yell ow oil
whi ch was chr omat ographed on silica, eluing with 0-5% nethanol in et hyl
acetate, to give the desired co upd asfa _white foam (28 ng). \VO

210ut n170-1 PC1l't CB2( NAt 1 X2471m21 RVR 8 (Cl7dy): 1.33 (d, 3H), 2.11
(s. M.238(qU|n 21|) 2.55 (& . 3.74 - 3.82 (in. 2H), 4.26 (t,
2H), 4.55.4.62 (m , 4.69 (t. 0"6 97 (t, 1H), 7.30 (t, 114), 7,40

l113)lmﬁfﬁi@gwmﬁh%mlgpﬁﬁe@mgpara &l 84 phure bt ko £pfedhuckoH) - 9- 53
[ 5- (az T Mebkomctyy ety oy} S) Rnteagimoh bl vltenydaici R(gl 157 el 4o, 1-

15- ( Az girivhis i & myoréwdvb adatist. Ty Featifon: wn%-r&{i:hﬁ\i(bh tht fdrie fdle Andith¢ fvdl | O di net

et hvl |maI)I|IyI1Q<vI-I-nE§h cthIIax I N-(5- rrethvlnra

% H ATFHon Fixtuss cambiped d and flyatg ¢ 7 e

(t

(d

3-([

oo o) ot O 500 i A el ¢ LY Mo bietblindd i 130Tt P) -1 27
1.4

| et

Figid

|) nznm de
iyl oxy[

- 1-met hy| ghiul)Qy lcg;udwar@qyg)mi(ﬁmwsm&cﬂwm fs! 3, Y5 b@@?amsig (0.12 g,

0.29 ntntol). 2-(az
6.72 (1, 1H), 7.17 - 7.22 (m, 2HY; m/z 245 (M-HY

10
The preparation of methyl 3-{[2-fluoro- 1-{fluoromethyl etkyl]oxy }-5-
{(phenylmethyl}oxy]benzoate was described eardier.
Example 5%: 3-{[5-{Azetidin-1-yIcarhony|

15 methylethyl]oxyi-N{S-methvipyrazin-2-y|ibenzamide

IM Hydrochloric acid (5 mL) was added o a solution of 3-{[ 5-(azetidin-1-

ylcarbonyDpymzin-2-ylJoxy }-5-[({15}F2-{[{], | -dimethylethyI{dimethyl)silylJoxy}-1-

methylethyljoxy)-V-{5-methylpyrazin-2-ylibenzamide (%0 mg, 0.16 mmol) in methanol (3
20  mL})and the mixwure stirred at RT for | howr, The methznal was remaved in vacuo, the

residue adjusted to pilé and then extracted into ethy! acetate (3 x 50 mL). The combined

arganics were washed with brine (58 mL), dried (MgSO0u), and reduced in vacua to give B

yellow oil which was chromatographed on silica, cluting with §-5% methanol in cthyl

aceiate, 10 give the desired compound as a white foam (28 mg).



15 yl carbonyl ). 5-chl oropyrazine (57 nmg. 0.29 nrnoi) and potassium carbonate
(80 ng, 0.57 mmol) in acetnnitrile (5 nm.) was stirred in a m crowave
reactor at 140C for 1 hour. The m xture was reduced in vacua and et hyl
acetate (50 nL) added. The m xture was washed wth water (50 nL). brine
(50 m.), dried (MUS4), filtered and reduced in vacua t FPWNn Oi
whi ch was HH?BWHggﬁﬂraphcd on silica, eluting with 50 t%cﬁg§a?ggﬂ§fpacetate
in 20 i sohexanee, to give the desired conpound as a colourless oil (90
rug). HNWVR A (Cl)C1l): - 0.03 (s, 311). 0.00 (a, 31-1), 0.81 (s, 911),
1.26 (d, 31-1), 2.32 (qui n, 21-1), 2.29¥=~s, 3H), 3.61 - 3.76 (m 211), 4.20
(t 211) 4A6 (sextet, 4.62 (t, 2H), 6.9 (t, 1H), 7.21 (S IH), 7.32

(d |11) ”Fﬁ%“"éﬂiﬁd’ ?332%5% ﬂ/h?‘/l‘?%?ﬂi%“é@ %%@ﬁ‘ﬂ)ii‘/}éﬁ%ll-l)zzggéji

1~y1- 241( ¥ml2 a&%l@ubﬁ?}h@s( .52 tmj h%ykvm})h‘m (t, 1H), ?30 (: 1H), 7.40 {1,

- 1- st th et hy met hvi nvrax' sn-2-vl ) benzam de' N NY |
Sra o - TGS T Uik Ra%h NSt kR ahioh B31 6 S8 g% S51oha ) 1 1
water (20 nmL.) was added to a 5 solution of

3-(((1,1-di met hyl et hy] Xdi methyl]silylloxy]-5-f((IS)-2-{1(I,

di ant hyd ctPgipycpaitien ddd- {§i(aaelidinyylgarbanyl)pyrazin-2-yljoxy}-5-[((15)-2- {[(l 1-

- et hyl et g, 3.65 noo) in
THE (40 i ’I"%m‘jr%ﬂg '?ﬁ ﬁ%ﬁﬂjﬁﬂ?%,ﬁmﬁﬂﬂﬁ? %slps\gg'%?zemved in vacua
and t he aguilbonwrsmidejedeswitedbdpwst ed to p417. Ethyl acetate (50 nL) and
water (50 m-) were added then the aqueous |ayer re-extracted into ethyl
acetate (50 10 m_) and the corrbl ned organl cs washed with water (50 ni),
brine (50 X{| gk pyrakin 2o 7)€ efd i n vacua. The crude
naterlﬂL ith 20-5034 ethyl acetate
in i sohexame: SN e TRt i p i \DRLAE8-d (0.8 g). 'H
NMR 6 (crﬁmggmmgmg4 (s, 311) 0. 08 (s 3H), 0.87 (s, 9H), 1.30 (d, 31{),
2.56 (a, 3H), 3.65 - 3.81 (m 21{), 4.46 - 4.5 1 (m 111), 5.63 (s, 1 H),
6.63 (t, 111), 6.98 15 (t, | 1), 7.04 (t l{Tyf 8.15 (s, | H), 8.41 (s,
1H), 9.57 (s, 111); nfz 418 ( 5ﬁmr°

3-f1 (1. 1-D et hvl ct hvl Xdi r ncdi'Yl |

. N .
sitl v va-S-[ | S1-2-11(1.1i

A mixmre of 3-[{(L5)}-2-{[(1,1-dimethylethyl}dimethyl)silyiJoxy } -1 -methylethyljoxy|-5-
hydroxy-A-(S-methylpyrazi-2-yl)benzamide (0.12 g, 0.29 mmol), 2-{azetidin-1-

15 ylearbonyl)-5-chloropyrazine (57 mg. 0.29 mmoi) and potassium carbonate (30 mg, 0.57
mmel) in scetonitrile {5 mL) was stirred in a microwave reactor at 140°C for 1 hour. The
mixture was reduced in vecuo and ethyl acetate (50 mL) added. The mixture was washed
with water {50 mL)}, brine {50 mL), dried {Mg30.), filtercd and reduced in vecuo 1o give a
brown oil which was chromatographed on silica, cluting with 50 ta 100% cthyl acetate in

20 ischexane, to give the desired compound as a colourless oil (90 mg). 'H NMR § (CDCly):
0.03 (s, 34}, 0.00 (s, IH), 0.81 {5, 9H), 1.26 {d, 3H), 2.32 (quin, 2H), 2.49 {5, IH), 3.61 -
3.76 {m, 2H), 4.20 (1, 2F), 4.46 (sextet, 1H), 4.62 (1, 2H), 6.91 (¢, 1H), 7.21 (1, 1H), 7.32 (1,
1H), 8.07 (s, 1), 8.28 (4, 1H), 8.30 (s, 1H), 8.79 (d, 11), 9.43 (d, 1H). m& 579 {(M+H)’

pAY



di ntethvl ethvl Wdimethv Ilsilvl | oxv |

- 1- et hvkt hvl | oxyl - NA5- net hyl ovrazin-2- vll _bcr_aidcdo FI / 1 NI a 20
rerr-Liutyldinethylsilyl chloride (2.61 g, 17.31 mmol) was added to a
solution of 3- hydroxy-5-{i(IlS

- 2- hydr oxy WO WetHat hyl | oxy) - Xx- ( 5- net hyl pyr azi n- 2- yl ) bERYEbeNH?I5 o
4.95 mml) and imdazole (2.36 g, 34.62 mmol) in DVF (15 nlL) and the
reaction stirred at RT for 24 hours. Water was added and the product
extraxted into ether (2 x 100 25 nl).-¥¥¥e conbi ned organi cs were washed
with brine, dried (MgSO™), filtered and reduced WO 21041710070-61

PCt' 1t: 11204 r6012471_ - 230 in vacuc to give it yeII OM/0|I mhlch was

chrorratogr ctiiviKdimethvrainllozy dome tadethyDoxxls§ -1 -ohexane,
to give thge 19 de@s a colourless oil (194g) 1HN|\/R6
(CUCly): -0. (s, 3H, 0.16 (s, 614), 0.81 (s, 911), 0.92
(s, 9H), 123(d 3H) 248(§ 3H), 3. Hg-74 (m 2H), 4.37 - 4.42 (m
111), 6.54 (t, | : 86(t|_\“}, il L, I H, 806 (s, 1 H, 821
(s, i H, 9.48 (d l. t x -15- drory | -mahr]ethvl | Qxy!-N (5

mechrlovra n rIIbenramjc Ho to rr x~ 1~ H OH Trinethylsilyl iodide (6.06
m., 42.75 mmol) was added to a soluti 8h of 3- hydr oxy-5- 10

([(1S)-1- nmumhl. hﬁr&ﬁ@ﬁbﬂuﬁ%&h@t{mﬂ g@xm}md}m%me ThRyé&aadet v b) benzani de
(2.71 g dry acetonitril and stirred for 24

hour s. %tﬁhﬁﬁ‘!“f(%ﬂﬂ H"E'F‘WF'H@HEH'H)@YH%H&[(EI 2Hadtion and stirred for
10 m nut esdm&gmlﬁd%%ﬁﬂm?} By R Dk N5 B@myﬁpﬁﬁﬁﬁaﬂte (20 ni) was

added to the m xture he” of gani ¢ "sol’vent's "renoved 1 n vccuo, The

resi due wadlborzsmifell.0950%-6 wpld in THUF ) arldand girred ﬂhﬁTdﬂfa?ﬂdW%hW THF acet at e
Squeous 1 FreaPet el SR Euqdo s VRRAERTITE e st GO Y e
conbi ned ocamgavsice (S0apley werelzdded thef MigSQuopps lydriresanicmd e bbylseiwe(ids renoved
I tncHp. I &4 e NGl A5Gl R AER it iked (36 mL), brine (50 mL), dried

(MgSQ4), fihered and reduced in vacuo. The crude material was chromatographed on

silica, ¢luting with 20-50% cthyl ncetaie in ischexanc, 10 give the desired material a5 a

white solid (0.8 g). "H NMR & (CDCly): 0.04 (s, 31), 0.08 {s, 3H), 0.87 {s, SH}, 130 {d,

IH), 2.56 (s, IH), 3.65 - 3.81 (m, 2H), 4.46 - 4.51 {m, 1H), 5.63 (s, 1H), 6.63 (¢, 1H), 6.98

15 (1, TH), 7.04 (¢, LH), 8.15 (s, 1H), B.41 (s, 1H), 9.57 (5, 1EE); m/z 418 (M+B)’

di lethyl ) dj i -1- N5 Zin-2-

\\:af.ﬂ,\roojﬁfl’

sere-Butykdimethylsilyl chloride (2.61 g, 17.31 mmol) was added 1o a solution of 3-
hydroxy-5-{[{15}2-hydroxy-1-methylethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide (1.5
g, 4.95 mmol) and imidazole (2.36 g, 34.62 mmol) in OMF (15 mL) end the reaction
stirred at RT far 24 hours. Water was added and the product extraxted into ether (2 x 100
25 ml). The combined organics were washed with brine, dried (MgS0,), filtered and reduced



yel |l ow solid obtained above and purified by columm chromatography, eluting
wth 5%0to 10% nethanol in OCM to give the title conmpound (1.70 g) 20 I1i
NVR 5 (d6Uh1SO): 1.21 (d, 311), 2.50 (s, 3H), 3.40-3.60 (m 211), 4.45
(sex. 111). 4.80 (t, 1 H, 6.50 (s, 1 H, 6.97 (s, 114), 7.08 (s, 111),
S.32 (s, 1 wh2@mddsf{s, 211), 9.63 (s, 111), 10.80 (brspcgddimenii304
(MtH)' The pro partition of

3- hydroxy-5-([(IS)-1-nethyl -2-(met hyl oxy) et hyl | oxy}-N-(5- 25

met hyi pyrazi n-2-yl ) bcrvam dc was descrdizagd earlier. Exanple 59,
3-([5-(azetidin-I-ylcarbonyl)pyrazin-2-yl]oxy)-5-{[(1S)-2-hydroxy-I-

nmet hyl et hyl ] oxy}- Nv- (5- et hyl pyra7i n-2-yl)benzam de was al so prepared in
the foll ovmmgcumrghernyemaioeﬁmhﬁibh:bnmwaa%mwam w:dza:lmﬁs m xture of

3- hyd -5- 1S - 2- d - t t h N- ( 5- in-2-
J1) benzan sﬂél 8 e soRE g A Joe RFrshEy A B E-;piféﬁf'or”ppym ne
(2.17 g, DY ndmaq&aﬁﬁwm ﬁan?g@@s& §1dy, 641 &, 9ﬁpo®zrﬁ @ﬂp In

acetonitri I e m_ was heat ed 90 ovem ght. e solvent was
removed byl-é% éﬁhﬂl“ﬁrﬁ*‘ dHd 3 ¥e FWdmidH). 3. 3ﬂa|4t4ﬁtimoﬁé)dﬁﬁéftvvbléhﬁéﬁlﬁyl acetate

(15 volj a }g@ggrm}lgug%m)ﬂ%ﬁm {quﬁ%&vsggﬁﬁg was further extracted into

et hyl acetat¢ an ordani'cs d water, brine, dried
(MySQ ), filtered and the xal vent renoved in vacua. The resi due was

chr omat ogr gp acet at e,
to give thEdEst : PR S mat eri al
(100 ng) was dlssolvedlnthe m ni mum v u 10 acetonltrllethen

i sohexane (5 nmL) added. The m xtur e Was d for 3 days, the liquid
decanted and the residue trituftdd Hil é‘thyl ether. The crystalline
mat eri al was collected byflltratlo, "HN MR b (d6-DM SO): 1.25 (d, 3H),

2.30 (quin, 248(s 3H), 3.49-861

(24 St e IS b g T T, 10
11. 06 &, ([(isL mdﬂmlaﬂamﬁﬁlo(x}r}cthﬂ-]ymﬂhﬁﬁ (et ipynagin @ndibenzadd. (BC1 gThe ti de
thyl acerss SRf B AuE Leg kg apd St i 22 v b S B9GR IR et hanol
Exanpl e 60adddd Bﬂcﬁm&oﬁxﬁi tefthion bnd/dtierd BanQldinuesa (g wlAqldoizaoldivg | {{ 2-
thiosulfite pemahydrate {20 mL) was added to the mixture and the organic solvents
removed in vaceo, The residuc was brought to pHS with |M hydrechloric acid and ethyl
15  acetate (R0 mL} added. A yellow solid (1.4 g) was separated by filtration. The agueous
filtrate was reextracied into ethyl acetate (2x80 ml) #nd the combined organic layers dried
{(Mg50y), filtered and the solvents removed in vacua. This residue was combined with the
yellow salid obtained ahove and punfied by column chromatography, eluting with 5% to
10% methanol in DCM, 10 give the title compound (1.70 p)
20 'H NMR & (de-DMS0); 1,21 (d, 3H), 2.50 (s, IH}, 3.40-3.60 {m, 211), 4.45 (sex, 111}, 4.80
{t, 1H), 6.50 (s, 1H), 6.97 (s, 1H), 7.08 (s, 11}, 8.32 (s, 1H), 5.21 (s, 21), 9.63 (s, 1H),
10.80 (brs, 1H), m/ 304 (M+H)'

The preparation of 3-hydroxy-5-{[{15)-1-methyl-2-{methyloxy}ethyl Joxy }-N-{5-
25  methylpyrazin-2-yl)benzamide was described earlier.

Example 59, 3-{[5-(azetidin-1-ylcarbonyl)pyrazin-2-yllaxy}-5-{[(1 5)-2-hydroxy-1-
methylethyl]oxy }-¥-($-methylpyrazin-2-yl)benzamide was also prepared in the following

manner.



20 1 (di fluaro rnethy lloval- | -nmeth vl ethyl I ox vl "N1
l'i-avraxol-3-v |benxa ml de FINL .lI. JC Fc~n O H Trifluornacetic
acid (2 m,) was added Loa solution of I ,1-dinethyicthyl 3-({[3-{[5-
(a2ctidin- I -yl carbonyl ) pyraz

n- 2-yl | oxydeSeeds) - 2- f (di f1 uaranet hyl ) oxy] -1 - net hyl eRFyFa2e002471

) oxy) phenyl | ear bortyl } am no) - 1H pyrnzol o- |-carboxylate (1 15 ng, 0.17 25
mmol) in DCM (16 nL) and stirred at RT for 2 hours. The solvent was renoved
in vacuo, DCM (20 nL) added and the.mkture washed with water (20 nL), a
saturated solution of sodium bicarbonate (20 nL), brine (20 n.), dried
(Mg$04), filtered and reduced in ncuo to give the desired conmpound as a

white foammiffirad)3-hyd@x2ra{{IFk 1 hydddy- Pmepl B b i)eri Aiihyipyn22-1 | f NVR S

5es i éﬁ?ﬁﬁ‘“@i@% %%%Qz’l’é”?’ '?W%‘E%‘ lﬁi"?‘?“?lﬁfﬁlz“&’%ﬁ"a”7lﬁ-24, Iprad

(7d311( 'If_l? 1%!:5)21?1}7&113 mn?wﬁ&élﬁdﬁhmh{‘i H %. 30, ﬂ%ﬁﬂmj&éﬁ%zx}&lf{m Iﬁg) '-_ll_f‘f]s H, 8.79
r 0 e
prepar at | Bitedsat &5“? %nga’hﬁéﬂ%wt ‘3“('%‘[‘3“{1 by svepgmsipn apd fh FQ residue

-yl car honyd ra, tWeds othyl Qethe ( zgvﬁﬁmﬂ&hé%l?lmemmmmr | -nethyl
et hyl }ox pbenyl]car bonyl }am no) - razol e-1-carboxylatc is described
bel ow. " 1. ﬁ/mbprmrw ip my@l{c@ﬂnﬂﬂ&qva%wzmcq washed water, brine, dried

-vl car bon =2 t PH&E}%}%M&H
| -tnet pvl Q‘%@?igﬁi\f&gﬁgg%aﬁﬁonv g%nﬁﬁgémiwggoﬁ- - 2t O Filkoa
1- Chi or osilics, hluting withB5HM misthane! yreiny beetin & Kios ¢Qdﬁimd m@teeid asibdan was added

E§| gafglolrjl ?@yr azi &%—ylﬁﬁﬁpﬁgﬁmmdﬁd&ﬂnuor ont Hml) oay “fl 15

met hyllét hydc)mykbhummfmr.ne[ﬂm(.])mﬂﬁd T he trirBire wam sijryedifor Dk, Wk lidu)d and stirred
for 1 NOUR e &P RN EADNLs 3 LB LT AAR G By ot (169 o

collected by filtration, '"H NMR § (de-DMSO): 1.25 (d, IH), 2.30 (quin, 2H), 2.45 (s, 3H),

3.49 - 3.61 (m, 2H), 4.05 (1, 2H), 4.55 - 4.63 (m, 3H), 4.92 (1, 1H), 7.12 (1. IH). 7.47 {1,

1), 7.57 (1, 1H), 8.37 (d, 1H), 8.58 (4, 1H), 8,69 (d, 1H), $.26 (d, 1H), 11.06 (5, 1H); m/z

15 465 (M+H)". Mpt (melting onset) 100.6°C.
The title compound was alse crysiallised by stiming a siueey of the compound in ethyl
acetate (melting point 125.0°C), toluene, nitromethane ar meihanol.

ample 6:

20 [{difuoromethylipxyi-1-methylethyljoxylN-1i{-pyrazol-3-yibenzamide

io,\rn Oju LD
H, O
o LS
o
Trifluoroacetic acid (2 ml) was added to a solution of 1,1 -dimethyiethyt 3-({[3-{[5-
(aretidin- 1-ylcarbonyl)pyrazin-2-yl)oxy }-3-{{{1.5)-2-[{diflucromethylloxy]- i -
methylethyl}oxy)phenyljcarbonyl amino)- 1 H-pyrazole-1-carboxylate (115 mg, 0.17
25  mmol}in DCM (16 mi) and stirred at RT far 2 hours. The solvent was removed in vacuo,

DCM (20 mL) added and the mixnere washed with water (20 mL), a saturated solution of

sodium bicarbonate (20 mL), brine (20 mL), dried (MgS0,), filtered and reduced in vacuo
to give the desired compound 2s a white foam (93 mg).




(0.1 m, 1.23 mmol) were added and stirred for a further 20 hours. The
reaction mxture was reduced in wctro and ethyl acetate (50 nL) and water
(50 nL) were added. The aqueous |ayer was rn-extracted into ethyl acetate
(50 rnL.) and the conbi ned organics 20 washed with water (50 nil.), brine
(50 nm), dr ), filtered and reduced in .acuu. | was
chr onmat Ogrgl(ﬁgng&r%ﬁrﬁ'gl ica, eluting with 25-50% et hyl ac&gﬁeﬁfﬁq’ﬁfﬂ)hexane
to give the desired conpound as a colourless oil (100 ng). '"H VMR S

(cDAr): 1.38 (d, 311), 1.62 (s, 9H), 8 (quin, 2H), 3.93 - 4.04 (m 2H),
4.26 (1, 2H), 461- 4.65 (m | H), (t, 214), 6.26 (t, 110, 6.95 (t.
111). 7.08 (d, | ,725-25726(m 1H), 7.33 (t, IH, 8.01 (d, IH)),

17041 por - MR 16k 3%, Dgifin el 5,937 488 m pH 1026 (T2, 4805 1 ot by

3-ami no- | I-Hﬁg/ﬂnar.’iﬂﬁ:wﬁlztlrﬁ.bﬁx,)d ¥ (8, MBS6.8eE,AH) DEIP - 23 int, 4H), 7T36e FasgpRr at i on of

LCci 1 uor oDt W3R Yol ERSTRAOMLIEG: P HEATINCTAE 6 4 mecs? et owe 5 3
5-(Autidin-I-rl carbonvl ] nmM- 2-y) | xv1-5 #l157-2-1(dii hw onet hvl 1oxyl-1 -

thylt, )l N Y N_Lithi
nycr oxi b TEAIERES b l@ﬁé—tiﬁ%i%m%wwsw 3l 1o a 10

sol ution of g @Eﬂ}b}{tdlﬁuﬁrﬁﬂﬁﬂ&ﬁz}ilﬂ:&yﬂt&ﬁ&%ﬂﬂ&}ﬂéﬁ%gﬂnﬁmﬁﬂﬁxy} 5{{(15)-2-
((di fluoroneth -1-rrrcthyl et hyl)oxy)bcnzoate ( 0.75 rental) in
THE (10 mJ)}maﬂ%d eree igdeseribedpelow20 hours. The TIi F was renpved in vacua
and the aqueous |ayer washed with ethyl acetate (50 nmL) to renobve any

i mpurities. The agueous | ayer was aci dlfled and extract ed into ethyl
acet at e ( 2L.kDinsthy Seid Fe {f 3 vibaetidinr - viearboryDnsmiaziove -2t

10 [{diflvoromethyloxy]-| -met ing}-14- -1-

1-Chlorg-N, N, 2-trimethyl- | -propenylzmine (0.12 ml., 0.92 mmol) was added 10 a solution
of 3-{[54{aretidin-1-ylcarbonylpyrazin-2-yi)oxy }-5-{{ {1 5}-2-[(difluoromethyl Joxy]-1-

15  metylethyl}oxy)benzoic acid (0.26 g, 0.6]1 mmeol) in DCM (8 mL) and stirred for 1 hoor,
1,1-Dimethylethyl 3-amino- 1 f[i-pyrazele-1-carboxylate (169 mg, 0.92 mmal) then pyridine
(0.1 mL, 1.23 mmal) were added and stirred for a further 20 hours. The reaction mixture
was reduced /17 wacwe and ethyl acetate (50 mL) and water (30 mL} were added. The
aqueous Jayer was re-extracted inte cthyl acetaie {50 mL} and the combined organics

20 washed with water (50 mi.), brine (30 mL), dried (MgS504), filtered and reduced in vacuoe.
The crude oit was chromatogruphed on silica, eluting with 25-50% cthyl acetate in
isohexane, to give the desired compound as a colourless oil {100 mg).
'"H NMR 3 (CDCLy): 1.38 (d, 3H), 1.62 (s, 9H), 2.38 (guin, 2H), 3.93 - 4.04 (m, 2H), 4.26
{t, 2H), 4.61 - 4.65 (m, 1H), 4.69 (1, ZH), 6.26 (¢, 1), 6.95 {1, 1H), 7.08 (4, 1H), 7.25 -

25 7.26(m, 1H), 7.33 (1, LH), 8.0t (d, 1M}, 8.34 (d, 1H), 8.84 (s, 1H), 8.85 (d, 1H); m/4 587
(M-HY



15 filtered and the solvent renoved in vacua to give the desired conpound
as a white foam (0,2 6 g). nth 424 (M+H)' Met hyl
3-115-(aactidin-I-vlcarbonvll pyrn

tn-2-ell oxvl-5-U(1S)-2-1(ifluorontthyhoxvl- i-tnethylethvllo v)benxoatc F J
FJ" D7 O Wed dizéeyeN 20 O A nmixture of nethyl PCTIGBLNGAN2471
3-({(1S)-2-[(diflucronethyl)oxy]-I-nethylethyl}oxy)-5- hydroxybenroatc
(0.28 g, 1.01 nmmol), 2-(azetidin-1-ylcarbonyl)-$-chloropyrazine (201 ny,
1.01 mmol ) and potassi um carbonate (2SB3ny, 2.03 nmol) in acetonitrile (5
m..) was stirred in a mcrowave reactor at 140C for 5 hourrs. The
reaction mxture was reduced in ylQO 21IML711N1; 1ul PCrH; B21"1142a71 -234
vacua, et ht pRESMRINDE( 2 QiMhth ladgeﬂnﬁmalwﬁwﬁsmamﬁﬁxm&heﬂ dédckibegrat er (50
m.), brine EO m.), dried ( filtered and reduced in vacua. The
crude oil ¢ ?’chronatographed on silica, eluting with 20 to 70% et hyl

acetate | Apt i ol ourl ess oil
(330 ). 11?%“‘““%03%%# B B A AR R A D O 60° (o ahy.
5 3.93 - ddhm(qﬁcﬂymxﬂd Ylethylip wa&md lsmubﬂ%wm), 25 (t, 1 H),

6.95 (t, 111), 7.43 - 7.44 (m 111) 7.49 - 7,50 (m | H, 8.32 (d, f H,
8.85 (d, 1 H); nth 438 (&(+ FD* hIthrI3

{[ (I F}{di 34 petiting " -4 A6 5 GV - F FAO- O ON
10 Met hyl }H |f| or nrret hyt)oxy]-l - met hyl et hyl }oxy) 5-

[ (phenyl (0.48 g, 1.08 mmol) was dissol ved in ethanol
(10 m.) and THE (10 nL) and t eFfIask evaguated and purged wth argon (3
times). 10% Pal | adi um on carb added and the flask further
evacuated and finally purged with dr n gas. The reaction m xture was
stirred at RT for 20 haters until congplgion. The 15 reaction m xture was

evacuated and purged with argon ﬁ\:’[@%) then the catal yst renoved
N

o
Lithium hydroxide monchydrate (48 mg, 1.13 mmol) in water (5 mL) was added to a

10 solution of methyl 3-{[S-(azeridin- 1 -ylcarbonyljpyrazin-2-yiJoxy}-5 {{15)-2-
[{difluoromethylloxy]-1-methylethyl Joxy)benzoate (.33 g, 0.75 mmeol) in THF {10 ml.)
and sticred at R'T for 20 hours. The TEHF was remaved In vacwo and the aqueous layer
washed with ethyl acetate (50 mL) to remove any impurities. The aqueous layer was
acidified and exiracted into ethyl acetate (2 x 50 ml.}, washed with brine, dried (MgS0.),

15 filtered and the solvent removed in vacuo to give the desired compound as a white foam
(0.26 g). miz 424 (M+H)’

20

A mixwre of methyl 3-({{15)-2-[(difluoromethyl)exy]-! -methylethyl joxy)-5-
hydroxybenzoate (0.28 g, 1,01 mmol), 2<{azctidin-1-ylcarbonyl)-5-chloropyrazine {201
mg, 1.01 mmol) and potassium carbonate {280 mg, 2.03 mmol} in acetonitrile {5 mL) was

stirred in 2 microwave reactor at 140°C for 5 bourrs. The reaction mixture was reduced in



by filtration through celite(r). The filtrate was concentrated in vacua to
give the desired conpound as a colourless oil (1.05 g). "HNMR 8 (COC13):
1.35 (d, 3H), 3.90 (s, 311), 3.90 - 4.02 (m 2H), 4.57 - 4.64 (m 111).
5.20 (s, 113), 6.26 (t, 111), 6.63 (t, 1 H, 7.14 - 7.15 (m 1 H, 7.17 -
7.18 (m 1 : z. 275 (MH"' 20 The preparations of nethyl. :

3-(( (15} 2- v-?é%'?%ww net hyl ) oxy} 1- met hykt hyl ) oxy) - 5- WiHcimzmenazin

j (phcnyl nt et hyl ) oxyj benxoat e and 2-(azetidin-1-yl carbanyl) -

5-chl oropyrazinc were described earliger, Exanule 61: 3-11
Azeridin-1-ylsulfonyl]--nethsl-13-thl affi = 2-vi | oxv1l-5-11(1 ti}-1- 25

nmet hyl - 24net hyl oxv et hvl | axy)-, Y-(S-rnethyltlyrnldn-2-yl| benum de o.~FBN

14 1, " LA T SRS i LS
et hyl - ’2|- §niit,]edl:m,dl5(mg)spe1 ny&@d_ afyd}rtd\klétfﬁiumﬁ.ltdaywz Wiuﬂ-\%smhanmpl gdﬂ)r?( 95 .
. t ono 4. al -(ax | - 1- Su ny -2-C ro- V- t -1, 3-thlazol e
Co0 o o sHisR s ot 0L oA A P O ety AP AFPRIS ASRe ot e
in a mcrQsmkfess 8¢ W m@! 'HIROR § @Dad1y)01 3P, 31 287 Hutd, BHg, VoSl ed to RT

and pressure, the acetonitrile renoved in vacua, and the residue

part it i%oneP3oekiidan 2ihtdelt {1, 23)m-§1 Fhe @ A, Sadddt dHd 3L i), 7.48e? Y gani c

| ayer was it i ' ted in vacuo to a
roni due. wiaE 48l aodt, D, £33 (G MU R Y BRRAT X B0 et hy!
acetate in isohexane, to give the desired material as a colourless solid
(79 ng). R oS5 (%] ) w2 (s, 3H), 2.5
(s, 311), Bl 4M s llitu‘a-l YL i SYRERS 55 (m 1 H),
7.0 (d, I H, 7.35 (d, 2H). 8.05¥%s, | H, 8.3 (s, 1 H, 9.45 (s, 1 H;
ntk 534 (,fit+H)' The preparathm+5ﬁ1ﬁ? y-5-{[(1S)- |-nethy

-2- (et hyl oxy) et hyl I oxy}-N-(5- 15 nmet'hy razi n-2-yl)benzam de was
described earlier. The preparation of oM

5-(azetidin-|-ylsul fonyl)-2-chloro-4-rnethyl 1, 3-thiazole is described

bel ow, 10  Methyl 3-{{(i5)-2-[{diflucromethyl)oxy]- | -methylethyl }oxy)-5-

[(phenylmethyl)oxylbenzoate (0.48 g, 1.08 mmol} was dissolved in ethunol {10 mL) and
THF {10 mL} and the flask evacuated and purged with argon (3 times). 10% Paliadium on
carbon (140 mg) was added and the flask further evacuated and finally purged with

hydrogen gas. The reaction muixture was stisted at RT for 20 hours until completion. The

15  rcaction mixture was evacusted and purged with argon {3 times) then the catalyst remmoved
by fluation through celite®. The filirate was concentrated in wacuo to give the desired
compound as a colourless oil (1.05 g). "H NMR 8 (CDCly): 1.35 (4, 3H), 3.90 (s, 3H), 3.90
- 4,02 {m, 2H), 4.57 - 4.64 {m, 1H), 5.20 (s, 1H), 6.26 {t, 1H), 6.63 (1, 1H), 7.14 - 2. 15 (m,
1H), 7.17 - 718 (m, 1H); m#z 275 (M-H)"

20 The preparations of methy] 3-{{{18)-2-{{difluccramethyl}oxy}-I-methylethyl }oxy)-5-
[{phenyInethyl)oxy benzoate and 2-(azetidin- I -ylearbonyl)- S-chloropyrazine were

deseribed carlier.

Example 61: 3-{[5-{Azetidin-1-vIsulfonyi-4-methyl-1,3-thlazol-2-y|]gxy}-5-{](15}-1-

25 - th n-2-v|]benzamide




5-Azctidin-1-ylsu Ifonyl)-2 lo -rnethyl-1.3-thia"ole o0.s~ N 20 A

sol ution of 2-chl oro-4-nethyhhi azol e-5-sul phonyl chloride (462 ng; 2.0
nunol) in DCM (5 nil.) was added to an ice-cold solution of axetidinc
hydrochloride (196 ng: 2.1 mmol) and uicthylamnc (1.0 rnL; 7.2 mmol) in
DCM (15 miwoemefiawain xture stirred at 0C for 30 mi nut BETGBRAEEHN was
renoved in awuo to give a residue which was partitioned 25 between water
(50 nmL) and ethyl acetate (75 nL). The organic |ayer was washed wth
brine, dri ed (MJSH) and evapor at ed 1235i-t resi due which was

chnr nat ogt aphed on silica, eluting with 10%ethyl acetate in isahexane, to
give the desired material as a solid which was crystallised from et hyl
acet ate a%lﬂﬂ@h@ﬂm@(%im,ﬂ@ml)mmémqﬁ)ﬂf Ihysroai- {[AB)-)- 2. 65 (s,

236 Ez arn(%.'}l ﬂhyg?z(n@?lf @ég%g%'&ﬁﬁ‘% envl M ? @2‘2{,}% carl -

| 4di [ t uor et 5-{aztthdin-1- }lsulfunyl}-l-chlnm-tt methyl-1,3-thiszole (%¢ mg, 0.36 mmol) in

Hpyrltrol.3 et rahydrof urs or Ibenr 1F i) H
00 F 1-L° ﬁﬁ?‘ﬁ‘“kf‘ﬁl’% f'&?é’ HVFXT“”%PBB?PFQ m&g‘( i’j}"r'ri“ &ﬁa&éyrrewl) was
agge?[th( ot ‘gl_i?dmilxhﬁflwas %onledltgﬂTlpd_mssgm,tllmmmruSmlc removed fn mcﬁo (;ndf 5

o zctidin-|-y]carbon ridi n-3- 0 r ahydr of ur an- 3-
yl oxy] benZ¥ F‘%i‘ﬁ“{‘/’fﬁ{%‘”gﬁ%ﬁﬁdﬁ 'f“ﬁ M‘& %{??#: L@ﬁ € traction
was stirr agyedivas Wkh&DWitBBiie) Hﬁﬁs(‘vlgéblﬁhd Emﬁmﬁﬂ vacte to a residuc which

1-(difl uororret hyl ) pyr axol - 3-am ne hydrochloride (75 ng, 0.44 ntnol) and
DI P EA (0.%E5ghmgnatogiaghed an il )mv@rt@saataée' SHlasteip ijphexane, o glxg e j ng

sol ution mﬁmawggﬁgﬁmmlmrm 7oqig5s after which time the solvent was
renmoved 10 I n vacua and ethyl acetate (20 nL) and water (20 rrLg wer e added.

The aquouﬁ NHBICRgH): bX(d: éHi &d 5\int Hﬂe? Ay, 3Hhét5aﬂia'ﬂ(}23 3206, ) J4hashed with
20
o5 12 S 1 38301 RS Ay PHIIGRENGYIVELSD, 698 L. 4300 8.
5,45 (8, 1H); mAx 534 (M+H)’

The prepamation of 1-hydroxy-5-{[(15)}|-methy]-2-(methyloxy)ethy | oxy }-¥-(5-

15  methylpymzin-2-yl)benzamide was desaribed earlier.
The preparation of 5-(azetidin-1-ylsulfonyl)}-2-chlaro-4-methyl-1,3-thiazole is described
below,

20
A salution of 2-chloro-4-methyhthiazole-S-sulphonylchlonide (462 mg; 2.0 mmel) in DCM

(5 mL.} was added w an ice-cold salution of azetidine hydrochlonide (196 mg: 2.1 mmot)
and micthylamine (1.0 mL; 7.2 mmeol) in DCM (15 mL) and the mixture stirred at 0°C for
30 minutes. The DCM was removed in vacuo 10 give a residuc which was partitioned

25 between water (50 mL) and ethyl acetate {75 mL). The organic layer was washed with
brine, dried (Mg50.) and evaporated 10 8 reaidue which was chromntographed on silica,
eluting with 10% cthyl acetate in isohexane, to give the desired materinl as a solid which
was crystailised from ethy) acetate and isohexane (100 mg).
'[HE NMR 5 (CDCL): 2.2 (dt, 2H), 2.65 (s, 3H}, 3.5 (1, 4H); mk 253 (M+H)"

30



dried (MgSH), filtered and evaporated. The residue was purified by flash
colum chromat ography on silica, eluting with 50-100% et hyl acetate in

i sohexanc, to give the 15 desired product as a white solid (132 ng). "I |
NVR S (CDCl,): 2.40 - 2.12 (m 4H), 4.03 - 3.89 (rn, 4H), 4.25 (t, 211)
4.71 (t, 2H), 5.01 - 4M (m 111), 6.76 (t, 114), 7.03 (t,..|

111), 7. 11WEs07eipl 7 22 (s, | H), 7.38 (dd, |H), 7,75"{'5“% '“’qg 13 (d
(H, 8.33 (d, 111). 8.50 (s, Ili): "9F NMR 5 (COCl)): -93.84: nmz 500
(Mt11)'. 20 The foll ow ng conpounds were made in an anal ogous fashi on.
Exanpl e Structure mix NVR 62a 503 'H \NR¥-8 (CDCl1): 1.34 (d, 4H), 2.37
(quip, " (MtH" 2H). 3.40 (s, 3H), 3.51 (dd, 211), 3 59 (dd, 2H), 4. 25
(t, 211), 4 60|(nr 1 . 7.02 (s, 111),

7.02 (t, |Exa) Ao 81 LIl 0.8 cErdonyg tnvicie -y oy i I i (d, | H),
PC?1$21WF%%%H'@—WN§M r): 1.26 (d, 3H), 2.24 -

2.32 ~ (MrH)' (m 2H). 3.46 - 355( 2;17\_5 08 (t, 211), 4.59 (t,
211), 4.77 (m 1 E1), 6.89 (d, 7.30 (s, 111), 7.50 (s,
1 H, 7.58 (dd, | H), 771(t .00 (d, 111), 8.15 (d, | H), 5.42

(d, 111), 11.22 (s, | H The prepa at ons of
3-{(6-(aaetidin-I-ylcarbonyl)gyri -3-yl]laxy) -5-[(33)-
t et r ahydr of ur an- 3- yl oxy] benxo

3-{15-(azetidin-I-ylcar bonyl)pyrca2| n- 2- yl 3oxy} - 5-

| car bony ) CUPPAAESHENG | pReBV A Y8R i, P8 B BB R4 B2 T3 1) oxy) benea
c aci ¢ \mh:amdﬂ's’cf[&aﬁmh&ﬂ Lylﬂrbunmmmm&dﬂ{m tcuahydml‘umn 3-
T I MATYE R T ¥yt RN S
63. 3- 1154 ACEfok glmfﬂnhms/ lar imrﬂnlmwdaﬂﬂdmraahghjppﬁxdl-sﬁlmﬂelﬂghﬂ}chlmiaemYl - 2-
mg, 0.44 mmol) and DIFEA (0.154 mL, 0.8% mmol) were added sequentially. The
resuting solution was stirred at RT for 16 hours afier which time the solvent was removed
10 in vwaeuo and ethy] acetme {20 ml) and water (20 mL) were added. The agueous phase was
extracted with ethyl acetate (2 x20 mL), washed with a saturared solution of sodium
hydrogen carbonate (20 mL), und brine {20 mL). The combined organic extracts were
dried (MgS0y), filtered and evaparated. The residue was purified by flash column
chromatography on silica, eluting with 50- 100% ethy] acetate in isohexanc, to give the
15 desired product as a white solid {132 mg). ‘1 NMR § (CDCly): 2.40 - 2.12 (m, 4H), 4.03 -
3.89 (m, 4H), 4.25 {1, 211), 4.71 (1, 2H), 5.01 - 4.96 (m, 1 H), 6.76 (1, 1H), 7.03 (1, LH), 7.08
{l, 1H), 7.11 (s, 1H), 7.22 {s, TH), 7.38 (dd, LH), 7.75 (d, 1H), 8.13 (d, LH), 833 (d, 1LD.
8.50 (s, 1H); '*F NMR 8 {CDCly): -93.34; m/z 500 (M~+H)".

{
y
|
|

20 The following compounds were made in an analegous fashion.

Esample | Structure mfr NMR

T 62a Fa 503 'H NMR 5{CDCl,): 1.34 (d, 4H), 2.37 (quiz,

(M+HY | 2H), 3.40 (s, 3H), 3.51 (dd, 210), 3.59 (dd, 2HD,

¢ _Y('ja“ 4.25 (t, 2i), 4,60 (m, 1H), 4.68 (1, ZH), 6.96 {1,
X 1H), 7.02 (s, 1H), 7.02 {1, 13, 7.08 (4, 1ID),

7.26 (s, 1H), 7.37 (1, 1H), 7.73 (d. 1 H), 8.33 (d,

110), 8.54 (s, 1H), B.85 (d, 1H)




(et hvl oxvkt hal l owl - A" - (5-net hvinvr arl n-2-vl | benxan{ de 00

1-Chloro-N, N, 2-trinethyl-I-prupenylamne (0.042 nL, 0.31 nmol) was added to

a solution of 3-{ [5-(azetidin- | -ylcarbonyl)pyrazin-2-ylloxy}-5-{ [(1R)-

1-nmet hyl -2 15 (net hyl oxy) et hyl] oxy}benzoic acid (0.102 g, 0.0.31 nrnol) in

DCM (3 nlL) WihisaFwapdon and stirred at RT for 40 ni nut e§CT/GBIMSANZITI

2- Am no- 5- net hyl pyrnzine (57 ng. 0.52 untol) and pyridine (0.043 nL, 0.52

noral) were added and the reaction stirred for a further 3 hours. The

sol vent was renoved in vacua and the +¥§i-due taken up in ethyl acetate (30

m), washed with water (2 x 10 nL), a saturated aqueous solution of sodium

bi carbonate (10 20 rrL) brine (10 m) r|ed (hlgSOa), filtered, and

evapor at ed i63bwi guo. The _gatﬁ??l al | HNMRCOEh): 0G5 cloBidN2. - 332 i [ca,
ad"u"ry‘t ﬁ’gﬁ‘l

eluting with a gr 0% I t 00l Ve t he
desirrd donpound jas a wh e foam @gﬁ% (%?1Klbg5 ,ﬁ?ﬁ]ﬁi@?ﬁgeﬂg &
CB21X16r'(al12471 @St Al NVR 5 ([CDCL3) :| (42t8p4.77dm, Hify) 6.89(dg). 5974t (m 2H) ,

2.56 (s. |3H), 3.41 (% "311), 3.47|- 3.64 1(15!11.38@;19[1},1450?(6.lﬁﬁ.,T.sﬁtd')d.: ;6@ (q,
11-f), 4./69 (t, 2H) 6 98 (s, IH} 7.29 (]s? 1I—}|2, Dﬂi}l lgs. I 4 1B (s,
111), 8.35 (s, 21 8.86 (s, 111), 9.54 ¢4 {H)yH00( i-&v‘éf‘t-l\ﬂdi he

1
preparatijon of 3-|(
N\

,5-(a7ct I din-1- vi car bg myllbipyrm{s IH]
n2y|]oxy} 5 {[(Ir\} I'm%thyl 2 (II th‘y’lo y}CLIIyIJU/\yIUCIILUIb areto—s
descri bed beI ow. 3-i15-(Azrti d| n-1-vl carbonvl | pyrazi n-2-vl | oxv)

-I\/tSat ﬁlyl(lR) {;“;fa? 4@ g?[&gﬁé‘;{m}rl car g.qjgﬁl )%?ﬁ? }ng!ir}i;i(dsp%:ﬁa%y((l\l %) °
1-nethyl - A S R R T IS e e s M

di rsns?ol zed éﬂsj{rﬁﬁmﬁaﬂq ﬁ!fzmﬂqda@ @ad‘;hbd j.ng.%nm,hut hi um hydr oxi de
solutlon( 12 nl) added. he dropw se addition of water (10

ml). The rrcahonylypyodyy Milw}ﬁau{@i hn?c@u'%m%r BOpbyUxypbenzgig acid ¢ r ¢ her
portion ofyde Mleidickmydroxi de solution (1.3 nl.), the reaction stirred a

further 2 hours, then further IN |ithiumhydroxide solution (0.6 nL) added
and stirritfg pm;m@fd <{difluoromethyl)pymzol-3-amine is described in the literature

[WO2005090332. PCT [nt. Appl. (2005)].

10 Example 63: 3-{|5{Azetidin-1-yvicarbgnylipyrazin-2-ylloxyE-S-4{(| K} t-methyl-2-
methyloxyiethy Y zln-2-

u,\r?n:r

0
1-Chloro-N,N,2-inmethyl- ! -propenylamine (0.042 mL, 0.31 mmol} was sdded to a
solution of 3-{[5{azetidin- } -ylcarbony)pyrazin-2-yljexy}-3-{[ (1 R)}- | -methyl-2-

15 (methyloxyethyl]oxybenzoic acid {0.102 g, 0.0.31 mmeol) in DCM (3 mL) under argan
and stirred at RT for 40 minutes, 2-Amino-5-methylpyrazine (57 mg, 0.52 mmol) and
pyndine (0.043 mL, 0.52 mmol) were added and the reaction stirmed for a further 3 hours.
The salvent was removed i vacue and the residue taken up in cthyl acetate (3¢ mL),

washed with water (2 x 10 mL), a satumated aqueous solution of sodium bicarbonate (10

20  ml), brine (10 mL), dried (MgSQ,)}, filicred, and evaporated in vacuoe. The crude material
was chromatographed on silica, eluting with a gradient of 60-100% cthy| acetaie in
isohexane, to give the desired compound as a white foam {86 mg).



for another hour. The organics were renoved by evaporation under reduced
pressure, the aqueous solution was washed with diethyl ether (10 nd.) then
acidified with 2N hydrochloric acid and extracted with ethyl acetate (3 X
20 mL). The conbined organics 20 were washed with water (10 nil-), brine

(10 m.) andy@Yvdpas@aied to dryness under reduced pressungi®ydivimfne
desired conpound as a white solid (887 rag). "HNWMR 6 (CDC13): 1.34 (d

3H). 2.38 (quin, 2H), 3.41 (s, 311), 3.47 - 3.64 (m 211), 4.27 (t, 2H),
4.55 - 4.65 (m | H, 4,69 (t, 211), 6,99 (s, 111), 7.45 (s, | H, 7.55 (s,
t H, 833 (s, 1H, 5234 (s, 111); m¥388 (MH)' 25 wOo 2 1 n¥; 7011
P["t'| 0020061002471 -239 Methyl 3 -1(-f

LR R SRR U

3- hydr oxy- 564 {nf, 2}, 4Izer[etzmjl4 @z(ﬁnmmh@mfgt@yﬂdsomlmgpakw(ﬂ d 5my, 3

rnnol ), 2- azetidin-J - razi ne rnsnol ) and
pot assi um r%é}lﬁtgkgééﬁrﬁ"] Il)lnﬂWIiMd Jmz (S é V\kﬂs stirred at 120C

for 2 hours. The solution was diluted with ethyl acetate(150 m.) washed
W th water (3 x50 n), brine (20 nL), dried (MyS % filtered and the
sol vent3 r eFs\RRpasaHion, STTTER {mdme‘sﬂm"xﬂmﬂ‘&?ﬁuﬁﬂ'ﬂpﬁd W{ bhrlomethplgt-aphy on

silica, (Nl ohexane, to give 10 the desired
mat eri al a@ co%%l]g@ 0| %ﬁﬁgﬁe@r&qﬁl ‘E/R S (CDC13): 1.27 (d, 311), 2.4
(quintet, 211), 3.4(s, 3H) 3.5 - 6 (m 211), 3.9 (8, 3H), 4.25 (t, 2H),
4.53 (q, | ,7 9 . 1H, 7.5 (s, 1 H,
8.3(s, 1 e epar at i on of

2- (azeti dleMMopyml ne was descri bed earlier, 15 Methyl
3- hvdr oxv-5-11(1R1- 1- et hyl - 2- (et hyl oxy) et hyl | oxvl benzoat OH A sol ution

of nmethyl 3-{ [(1R)-1-nethyl-2-(nethybhoxy)&thyll oxy} -5-
[ (phcnyl nct hyl ) oxy] ben7. oate in THE |5 &ld ethanol (5 ml.), containing

10%
W, .0
O L
c

Methy? 3-{[5-(azetidin-1 -ylcarbonylypyrazin-2-vljoxy }-5-{{{1 X}- | -methyl-2-
{methyloxy)ethylloxy }benzoate (1,06 g, 2.6 mmol) was dixsolved ip THF (24 mL) and
methanal {8 mL) then !N lithium hydroxide solulion (3.12 mL) added, followed by the
dropwise addition of water (10 mL). The resultan: selution was stirred for 3 hours a1 RT,
15 furher portion of 1N lithium hydroxide solution {1.3 mL}), the reaction stirred a further 2
hours, then further IN lithium hydroxide solution {0.6 mL) added and stirring continued
for anather hour. The organicy were remaved by cvaporation under reduced pressure, the
aqueous solution was washed with diethyl ether (10 mi) then acidified with 2N
hydrochloric acid and extracted with ethyl acetate (3 x 20 mL). The combined organics

“IRsiny:-

10

20 were washex with water (10 mL), brine {10 mL} and evaporated to dryness under reduced
pressure to give the desired compound as a white solid {837 mg).
'H NMR 5 (CDCly): 1.34 (4, 3H). 2.38 (quin, 2H}, 3.41 (s, 311}, 3.47 - 3.64 (m, 210}, 4.27
(1, 2H), 4.55 - 4.65 (m, 1H), 469 (1, 211), 6.99 (s, 1H), 7.45 (s, 1H), 7.55 (s, 1H), 8.33 (s,
1H), 8.84 (s, 1H); m/z 388 (M+H)'

25



20 pal | adi um oo carbon, was stirred under an atnosphere of hydrogen for 16
hours. The pall adium on carbon was renoved by filtration and the filtrate
evapor at ed under reduced pressure to give the desired material as a clear
gran (723 ng). 1H NVR S (CDC13}: 1.31 (d, 3H), 3.42 (s, 3H), 3.48 - 3.64
(m 2H), 3w8aWqTB11), 4.54 - 4.63 (m 1 H), 5.75 (s, PCHFBA8OHRITL 1 1),
7.11 (s, i), 7.17 (s, 111); mz 241 (MtH)' 25 WO 24ML7Itit7alt

PCl ' 1G112t n16ANi 2471 -240 Methyl 3-( T(1R)-1-nethyl-2-(nvh)!loxyl [
ylJoxvl- -[{pjlglvlnLVI|axy]bcnzostc-B9bI AD (4.6 g, 0.029npl) was added
dropwi se to a solution of nethyl 3-hydroxy-5- ((phcnyhnethyl]oxy}benzoate
(6 g, 0.023 nDI) (5)-(t)-1- ntthoxy 2- propanot (2 59 g. 5 0.029 nol) and
tri phenyl piethehBife{a¢id! yleatbo D yrRg . dnder argon, at

0C. The r?aclug :gﬁalx hrrgd at OC for i hour and at RT for 20 hours. The
vol atil es cuo and i sohcxane | ethyl acetate 2:1 added
followed by stirring for 1 hour. A whitegsolid was renoved by filtration
and the filtrate was evaporatedt Or e whi ch was ehronmat ographed on
silica, eluting with a gradient of 012 hyl acetate in 10 isohexaae, to
gi ve the desired conmpound (5.11 g). lJHNVWR 5 (CDCI 3): 1.31 (d, 311), 3.40
(s, 314), 3.45-3.60 (m 2H), 3. (4, JB11), 4.57 (sex, 111), 5.07 (s, 2H
6.76 (in, IH), 7.25 (m 211), 7. 511), nib 331 (Mt H)'. The
preparation of nethyl 3-hydroxy-5-9[phertyl nethyljoxy}benzoate was

descri bed R & | oeasrt 8- L0 - NI Ghar bon 01
oyrid i n AR bl bl SRS QUNE) ez Slokpieefljph) bduacald 27
et hyl | dzylnsAI ratfol), ﬁﬂmitﬂin-ltylmﬁgny]a—sydh}dmnmmwlimg. J6HnMoR@ndA i xt ure of
3-{[6-(azet |n nyl 5-h
ot hy) pyr S2ERIR SRR IR oM A1 B kg AT Va0 b0 2 howrs
5- (+) - nTt e yeldtignrwem ditakd ¢h 69l acnmu{lﬂﬁ!ﬁﬂ.} mmﬂo)l umlhdw. ater ik &0 yil) dinios phi ne
(131 ny, H reated.dro se with DI AD
(0. 099 qu‘gm‘sgqtﬁ%ﬁ"aﬁéﬂ é‘&‘ﬁﬁd’g 8‘56515%"5 %%ﬂ‘&d@ R8s

purified by chromatography on silica, eluting with 50% cthyl acctaic in isohexane, to give

10 the desired material as & colourless oil (1.07 g). 'H NMR 5 (CDCl): 1.27 {d, 3i1), 2.4
(quintet, 211}, 3.4{s, 3H), 1.5 - 3.6 {m, 2H), 3.9 (5, 3H), 4.25 (1, 2H), 4.53 (q, IH), 4.7 (L,
1H), 6.95 (5, 1H), 7.4 (s, 1), 7.5 (s, 1HD), 8.3(s, LH), 8.85 (s, 1H): m#4 402 (M+H)"

The preparation of 2-(azetidin- | -ylcarbonyl)-5-chloropymzine was described carlier,

xor\rﬂajc}f
OH

A solution ot methy! 3-{[{1R)-1-methyi-2-(methyloxy)ethylloxy}-35-
[(phenylmethyl}oxy]benzoate in THF (5 mL) and ethanol (5 mL), containing 1 0%
20  palladium on carbon, was stirmed under an atmosphere of hydrogen for 16 hours. The

15

palladium on carbon was removed by filtration und the filtrate eveporated under reduced
pressure to give the desired material as n clear gum (723 mg).
'H NMR & (CDCL): 1.31 (d, 3H), 3.42 (s, 3H), 3.48 - 3.64 (m, 2H), 3.88 (s, 3H), 4.54 -
4.63 (m. 1H), 5.75 (s, 1H), 6.64 (&, 1H), 7.11 (s, 1H), 7.17 {5, 1H); mv/z 241 (M+H)*

25



The m xtur-: was allowed to warmto RT and stirred ovcm ght. The THE was
renmoved by WO 2 90 7190 704 1 PCt 7CB20MN12471 -241. evaporation under
reduced pressure and the residue purified twi ce by chronat ography on
silica, eluting mﬁth 0- 7% et hanol in DCM The desired fractions were

conbi ned aﬂﬂtﬁﬁ# ied by elution through an SCX col umpglitiuesheiish 5%

nmet hanol Fhen 50% 7N ammonia (in nethanol) in DCM The desired
fractions were purified by elution though S an NH2 colum, eluting with 5%
met hanol in DCM to give the desired c ﬂﬂpound (35 ng) wth a purity
estimated to be 85% 1 H NWR 6 (CDC13)"*"1.26 (d, 3H), 2.28 (quin, 2H), 2.49
(s, 3H), 3.33 (s, 3FD 3.41 - 3.54 (m 2H), 4.1 S (t, 2H), 4.50 - 4.58 (en.
1H, 4.6 Qﬁ 6. 7.7 ( e | i .25 1H), 7,31 (d,
H. 8.04 G Ta e n ) Sk b Y ) 9.46 (s, 1

H; mz 475 (NHl) 10 The pr eparation of

3-([6-(azetidinl-ylcarbonyl )pyl’r‘*ﬂt"ﬂr'?) %yl - 5- hydnxy- N- ( 5-

nct hyl pyrazi n- 2yl ) bcnzam de is descki below. 3 g [e
ctidin-I-vlearbanvl }avridia-3-vllaxvl-% hydroxvN- (5-nmsthyl pyr n 2- 15
yJ)bvTyamide O LN N

3-([6-(Azetidin-i-yicarbonyl)pyridin yl ] oxy}-N-(5-ntt hyl pyrazi n-2-y1}5-
[ (phenyl met hyi ) oxy) benzaatide (3.9 g,.9 nvnhol) was dissolved in ethyl
acetate (200 ruL) and ethanol (200 nlL) then 10% pal | adi um on chat coal
added. Thé’%%&ﬁ%ﬁ%@olbﬁwﬂé@wﬂm@ﬁsahumtrfcsgq@htéﬁéyérpxm‘idr ogen for 16

and the s UASRmakAflnd HeniR BREF0 fof (5 3Tkl @R BT, 5 ana e
combi néd Dlﬂr’t? rat)awd eu@pmﬂﬂmadamcd? 87 g9 ) i NE fHemisindeargai®ri al (3. 17
oty B o o s o i ang 3087 b0 it g Yol e - 5 02
(d, 1 H), r&uneied (rsmc:lahbd iscbextific { athy) Bodtte 29 a2 dTBlivecd bly shifying £@.13@ut.s, | H)

11702 (5. 1, e o A9 iR b e MM LB B GuBRAR AT 14124

was chromatographed on silica, cluting with a gradient of 0-20% cthyl acetate in

10 isohexane, to give the desired compound (5.11 g).
'H NMR 5 (CDCly): 1.31 {d, 3H), 3.40 (s, 3H), 3.45-3.60 {m, 2H), 3.88 (s, 3H), 4.57 {sex,
TH), 5.07 (s. 2H), 6.76 (m, 1H), 7.25 (m, 2H), 7.40 (m, 5H). avk 331 (M+H)".

The preparation of methy! 3-hydroxy-5-{[phenylmethylloxy }benzoale was described
{5 carlier.

20 A mixture of 3-{[6-(azetidin- 1 -vicarbonylpyridin-3-yiloxy}-5-hydroxy-N-(5-
methylpyrazin-2.yl)benzamide {101 mg, 0.25 mmeol), 5-(+)-methoxy-2-propanol {0.049
mb, 0.50 mmol) and triphenyl phosphine {13} mg, 0.50 mmol} in dry THF (10 mL) was
reated dropwise with DIAD (0,099 ml., 0.50 mmol) at {*C under an argan atmosphere,
The mixture was allowed 1o warm to RT and stimed ovemight. The THF was removed by



I AE64Azeti d~ L-Ylcarbotry)h+yt din 3 y]]9XYi-NHS-ssxdi Yl nvra?ln-2-..1~S
1(vhcnvl met hvl )axrl benra wwde O 0 1-Ch

Toro-N, N. 2-trimethyl -I-propcnylam ne (2.67 nL, 20 nmol) was added to a
solution of 5 .

3- {{ 6- (azew Dyl car bonyl ) pyri di n- 3- yf] oxy} - 5- ( ( phen§FHERHNY'3IAY) benzoi ¢
acid (6.18 S, 15.3 nmmol) in DCM (100 nL) and the reaction stirred at RT
for 50m ns. 2- Am no-5- nethyl pyrazine (3.34 g, 30.6 nmol) and pyridine (2.5
m., 30.6 rnnol) were added and the red&tion stirred overnight. The sol vent
was renoved in vacua, and the residue taken up in ethyl acctate(350 nil.).
The organi ¢ phase was washed with water (2 x_ 100 nL), brine (100 10 ni),
dried (4i go@emption yndeeiedured praueatd dicaesidpe pHnfedcyice byishromatagrraby s

chrtm at ogﬁla,pgﬁqn ,Qﬂh@m &Q:hazﬁ;ll 9) reﬁjﬁd%@m BN erOlontRed 3% €t hyl

acetate in | sohexane, Ive the material (4.01 g). '"if NhiR 5
(Coal,)! zwmmulwunmmﬁmmqamwwmwm in BCM3eqtS0% 2H) , 5. 05

ésof(”)s 7rrichly (a6 4D e i rfhoss o bty Sl g € 110
(Axcti di nah Rih celotn, diting Gt §%limethasi| inl DMV fo-givefthobrsind mrtpniu}diﬁflhigénxoi c

d ~N,INQ A
gCIhydrgxy ”%m@("ﬁﬂ‘é'ﬁﬁ'% ure]sg%)r%g%%@?@ 186 {f- 35y 2abdmyn 0 2% ¢ i i n- |
-yl ca rbomybm, 5-39@%93.@@ @54((5:: 3H Aaa(mj H.50CaSRm cay, henat iy i 9, 56 &60
20 oty a0 Bty el e PR Sl L30T
100 nL sr'r ! e
\(/vas evag)orml; oy den, g.{@gug_gdmgr,ﬁgwnﬂyand t he residue was dissolved in

wat er %200 M) and washed wi'th ethyl aerate (3 x 50 nL). The aqueous | ayer
was achldi fi ed wi th 2N hydrochloric acid and extracted with et hyI acetate

211071 1217 T PERI A0 (ERSERT SRS PAR AR I S NEER L) i ea

(My804), fmekhtytnyedinahyl)enparsidt iselascribaibgiond in wino to

M
mQ,iu,[H]’
o
0

3-{[6(Azetidin-1-vicarbony ypyridin-3-ylJoxy }-¥-{5-methylpyrazin-2-y1)-5-
[(phenylmethyljoxybenzamide (3.9 g, 7.9 mmeoel) wag dissolved in ethy! acetate {200 mi)
and ethanol (200 mL) then $0% palladium on charcoal added. The reaction was stirred

20 under an atmosphere of hydrogen for 16 hours. Methano! (150 mL) was added 1o aid
solubilisation of the material end the suspension filtered, the residue taken up in DMF,
filtered and the combined Gltrates evaperated to dryness to give the desired material (3,17
g). "H NMR 5 (de-DMSO): 2.33 (quin, 2H), 2.53 (s, 3H), 4.13 (1, 2H), 4.64 (1. ZH), 6.8! (s,

LH). 7.31 (s, 1H), 7.34 (s, 1H), 7.62 (d, 1H), 8.05 (d, 1H), £.40 (s, 1 H), 8.47 {3, 1H), 9.26
35 {5, 1H), 10.35 (5, IH}, 11.02 (s, LH); mok 406 (M+H)'



give the desired material (6.18 g). "HNW 8 (CDA1): 2.29 (s, 211), 4.20
(s, 2H), 4.64 (s, 2H), 5.04 (s, 2H), 6.83 (s, | H, 7.22 - 7.44 (in, 7H),
7.49 (s, i H, 7.79 - 8.63 (m 2H); ms 405 (MtH' 5 The preparations
oFnet hyl 3hydr oxy-5-{[ phenyl nmet hyl } oxy}benzoate and 2-(autidin-I-

yl car bonyl yridine were described earlier. 10 M t
YClI'!S BNN&X%‘?R/E@QWH -244- BIOLOG CAL Tests: The bi ol o\g;éi@cl:'ri(:\ﬁ ef%?#g of the
conmpounds of formula (1) nay be tested in the following way: 5 (1)
Enzymatic activity Enzymatic activity $;;reconbinant human pancreatic G.K
may be neasured by incubating G.-K, ATP*and glucose. The rate of product
formation may be determ ned by coupllng the assay to a G6-P

dehydr ogenqg : . d inear increase with

‘ al — 198 Activation 10
EALL ] Yo pamgidsessed using thls assay In the presence or
absence of GLKRP as descrl bed in Brockl ehur,§t et al (D abetes 204. 53,

535-541). Production of reconbffngnt GLK RP: Human GLK and GLKRP cDNA
was obt ai ned by PCR from human ¢ N 15 hepatic nRNA
respectively, using established tech ed descri bed in Sanmbrook 1,

Fritsch EF & Maniatis T, 1989. P g mers were designed according to the
GLK and GLKRP cDNA sequences?‘h n Tani zawa et at 1991 and Bont hnm.
D.T. er al 1994 (later correc 'm Warner. J.P. 1995). 20 Coning in

Bl uescript 11 vectors GLK and GLRRP cDNA was clotted in E coli using

S L ar t o G- ARG rodpiite (£ EPRE, Afhofs TR KEELRROISE o7
col El bak ed3-{ isplictida- lbﬁwrbm:gl}mmhﬂ Fivilokgr5-[DpRnf lmedwborty | beneait adidi{fmiP nul ti pl e
uni que rest QLo &' d&% (10d A0SR BYre DAGE KirkIRNRP For Somid e abind 5.0t €7
methylpyrazine (3.34 g, 30.6 munel} and pyridine (2.5 ml., 30.6 mmol) were added and the
reaction stirred overnight, The solvent was removed ia vacwo, and the reaidue taken up in
cthy! acetate(350 mL). The arganic phase was wasked with water (2 x 100 mL), brine {100
10 mL), dried {MgSOs). Altered, and evaporated in vacun. The residue was chromatographed

on silica, eluting with a gradient of 50-75% cthy! acciate in isohexane, to give the desired
material {4.01 ). "H NMR & (CDCly): 2.28 (quin, 2L}, 2.49 (s, 3H), 4.18 (t, 2H), 4.63 (1,
2H), 5.05 (s, 2H), 6.78 (5, 1H), 7.10 (5, 1H), 7.25 - 7.37 (m, 743}, 8.04 (d, 110}, 8.07 (s, 1H),
8,25 (s, 2H), 9.46 (s, tH); mA 496 (M+H)"

15

A mixture of methyl 3-hydroxy-5-{(phenylmethylJoxy Ybenzoate (5.16 g, 20 mmol}, 2-
(azetidin-1-ylcarbonyl)-5-bromopyridine (5.3 g, 22 mmol), cesium carbonate {19.56 g, 60
20 mmol) and bromotris{triphenylphosphine)copper (3.73 g, 4 mmal) in DMA (100 mL) was
stirred a1 160*C for 6 hours in a microwave reastor. The DMA was evaporated under
reduced pressure and the residue was dissolved in water (200 mL} and washed with ethyl
aciate (3 x 50 mL). The aqueous layer was acidified with 2N hydrochlonic acid and
extracted with ethyl acetate (3 x 100 mL), the combined organics were washed with water



25 sequences: a filanmentous phagc origin of replication and an anpiciHirt
drug resistance nmarker gene. Transformations E. Coli transfartnations
were generally carried out by electroporation. 400 nmL 30 cultures of
strains DI 15a or 0 1-2 1(DE: 3) were grown in L-broth to an 01) 600 of0.5
and har veswedmmpoment ri fugati on at 2,000g. The cells wePEVGR¥MEWH i ce in
i ce-cold deianised water, resuspended in InL 10% gl ycerol and stared in
aliquots at -70C. Ligation m xes WO 21ML711M 71"1 PCrl CB2D116*12471 - 245
were desalted using MIlipore V sai asT43menbranes (0.0025mm) pore size).
40mL of cells were incubated with InL of ligation mx or plasm d DNA an
ice for 10 mnutes in 0.2cmelectroporation cuvcttes, and then pul sed
usi ng a GErel(Pulk drifn28pPadr ddicd $MEBD.J filkeddd and theGoBiacmnaved iE@ud-to

Tr an, f or mant r.e.sel ec on 1L- f ) t i e line at
10ng/ m_ oF”ﬁﬁ’ﬁ%Wﬁf'%}@géﬁthﬁﬁgﬁﬁ@B’gg‘i'g'%ﬁ’ég%%{(’%rég td fromthe
vect or pTHSYSNBEE2Hm 8348 1H) BLIZL 61 (nf 7TH), 4048 HNG. 79 13 638@QEY RNt protein
cont ai ni ng it 6-His tag i mediately adjacent to the Nterm nal 10

met hi oni n&03 (M4 nat i vel y, another suitable vector is pET21(+)DNA, Novagen.
Cat ngnber 697703. The 6-H's tag was used to allow purification of the
reconbi nant protein on it colum packed with rtickelnitrilotriacetic acid

agar ose puhcasRsHions of et ey dpayd- (lefendoriybloxydpenremte el Zfeeptidiiskd from t he
vector pF @ngzg,@ g_{,mmnﬁmq,&&‘gﬁmlﬁrggﬂ 15 cells, producing a
r econbi najﬁt protein co ining a C—tctm’lnal FLAG tag. The protein was

purified initially by DEAF Sepharose ion exchange followed by utilisation
of the FLAGtag for final purification on an M and- FLAG i munoaffinity
colum purchased From Sigma-Aldrich (cat no. A 1205). 20 (2) Oal ducose
Tol erdfice Test (0O0TT) Oral glucose tolerance tests were done on consci ous
Zucker obese falfa rats (age 12-13 weeks or older) fed a high fat diet (45
% kcal fat) for at |east two weeks prior to experinmentation. The aninals
were fasted for 2 hours before use for experinents. A test



conpound or a vehicle was given orally 120 m nutes be fare oral

adm ni stration of a 25 glucose solution at a done of 2 g/ kg body weight.
Bl ood gl ucose levels were neasured using a Accucheck gluconeter fromtail
bl ed sanples taken at different time points before and after

adm ni stratjon..0 fm_g* jucose (tine course of 60 mnutes). AdifBusaiays,of the
bl ood glucose levels was generated and the area-under-the-curve (AUC) for

120 mnutes was calculated (the tine of glucose adm nistration being tine
zero). Percent reduction in 30 glucose_excursion was determ ned using the

AUC in the vehicle-control group as zng percent reduction. IM

2+ML710t 744t PCTI CH2I MaM 2471 -246 Conpounds of the invention generally

have an ammlwty for glucokinase wth an EClL of |ess than about
| gM and g ss than about 500nM For exanple, Exanple 3 has an

EC50 of 31]sian. Exanple 3 exhibits 54% OGTT activity at | Onmg/kg. 5
REFFRENCE Pri.n Magnuson and, Gran 1993)

Annual Rev %?Emklﬁlﬁcimt ‘?1151?1’ "5%‘“?"%933%’23 1epic 553 &‘? QQQ@K’)"S i"¥bet es 37,

667-87 10 3 Froguel , P., Zoual i , H, Vionnec, N., Velho, G. Vaxillaire,
M, Suns S Lesage, S, Stoffcl, M, Takeda, 1. and Passa, P. (1993) New
Engl and’ J I ne 328, 697-702 4 Bell, G L. Pilkis, S J"
Weber. 1. T. armzﬁﬁhmﬁwq— dfmoﬁmbmmﬁaw uﬁ?l‘!l(%;%@mcﬂi%ﬁ'b?' ogy 58,
171-86 15 5 Vel ho . Petersen, K. F., Perseghin, G . Hwang,

Rot hman, 13ped ﬂﬁl‘(ﬁ"g’/o‘\ﬂf\ﬂﬂd ghecose. (T mic ofprodat GM@H@E}' bpdﬂammsﬁul man, G

L (3995) phthe o L6 ¥ genhQUERIL SOADARMT SRR sl BESer, | 1

T.. Br us g alitear, ingirase bith sigw of Optical M&;w&s&WM\ﬂMmthbﬂﬂmnlatwﬁ Actidxtist hi nsky,
F

20 lli\Vl M]ﬁ?} Qﬁﬁﬁnhnds can @Qs%d%sﬁgﬁl ém@lm Ih]e?p%gcr@cc or sbsence of

GLKRP as described in Brocklchurst et al (Diabetes 2004, 53, 535-541).

r i K P;
Human GLK and GLKRP cDNA was obtained by PCR from human pancreatic and
15 hepatic mRINA respectively, using estahlished techniques described in Sambrook J, Fritsch
EF & Maniatis T, 198%. PCR primers were designed according to the GLK and GLERP
cDNA sequences shown in Tanizawa et al 199] and Bonthron, D.T. er 2l 1994 (later
corrected in Wamer, J.P. 1995).

20  Cloning in Blnescript I vectors
GLK and GLKRF ¢DNA was cloned in E. coli using pBluescript [}, (Short €1 a!
1998) a recombinant cloning vectar system similar 1o that employed by Yanisch-Perron C
et al (1985), comprising a colEl-based replicon bearing a polylinker DNA fragment
containing multiple unique restriction sites, flanked by bacteriophage T3 and T7 promoter
25  sequences: 8 filamentous phage otigin of replication and an ampicillin drug resisiance
marker gene.

Transformations
E. Coli transformations were generally camried out by eleciroporation. 400 mL
30 cultzres of strains DH3a or BL21(DE3) were grown in L-brath to an QD 600 of 0.5 and
harvested by centrifugation at 2,000g. The cells were washed twice in jce-cold deionised
water, resuspended in 1mL 10% glycerol and stored in aliquots at -70°C. Ligation mixes
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D., Boettcher, B. R, Caplan, S. L., Fanelli, B., Stephan, Z., 30 Gunt her,
V. J., Kaleko. NI. and Connelly, S. (2001) D abetes 50, 2287-95 10 Shi ot a,

M, Poetlomé?dosalﬁujumn@mmpa(m,v smmﬂmtranés(noﬁzmmpd& zd?amompnf Gi msby,
L. Gippo,_J. Magnuson, A. and Cherrjn D. (2001) D abetes

50, 622- 9 %W mmlfnlpefrlmﬂﬂwwmm A ob wzqur 'qmﬂ“%WS T.,

Puj ol , A 0 Rirtkieckoporkiiel Bl lerR e nal L he

Nat i onal Acaderr'i/rc Sci en“(r:':et%!l g?@ﬂ'ﬁh/ tegégt ates of rica 93, 7225-30 12
Seoane, qtﬂﬁs‘énbeﬂéﬂmh Tmﬁﬂbmqmm@ oSL-agNaupplenisnta Wi, and

Qui novart, ag%i fﬂ&l 9 gical Chem stry 274, 31833-S 5 13
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Di abet es Care 24, 1882-7 L4 Al var ez, E., RDncero, 1., Chowen, J. A,
Vazquez, P. _and H azquex, E. (2002) Journal of Neurochem stry 80, 45-53 15

Lynch, R WP®%¥hpkins, L. S., Brooks, H. L., Dunn-Meynell, A A and

Levin, H. E LK Qﬁ@@hmﬁhmheiu&ﬁc ¥10p P BB VGBS E iRBRGK BL2! dells, Modavigy, E.
Vazquez, P. uez, 200 Jour n J f Neuro hem stry 74, 1848-57
17 Yang. & TR e chpaini LS e WA © e iIdog) 03 bt e
48. 1761- rﬁ&ﬂ@mﬁé ﬂ&nﬁlﬁhﬂyt&noﬁﬂ duitabléeche Wﬁ}E‘Iﬁ] {+}lbﬁh nfﬂ@d‘a@cﬂ- Lam and
Pi pel eers, 92001) D abetes 50, 1-
numbcr 697703, The 6-His tag was used 1o ulluw punﬁcatmn of the recombinant pretein
an a celumn packed with nickel-nitrilotriacetic scid sgarose purchased from Qiagen (cat ne
30250).
GLKRP was cxpressed from the vector pFLAG CTC (1Bl Kodak) in E.colt BL21

I35  cells, producing a recombinant protein containing a C-terminal FLAG tag. The prakein

was purified initially by DEAE Sepharose ion exchange followed by utilisation of the

FLAG g for finzl purification on an M2 anti-FLAG immuncaffinity column purchased

from Sigma-Aldrich (cat no. A1205).

20 (2) Omi Glucose Tolerance Test (QGTT)
Oral glucose tolerance 1ests were done on conscious Zucker obese faffa s (age

12-13 weeks or older) fed a high fix diet (45 % keal fat) for at least two weeks prior to
experimentation. The animals were fasted for 2 hours before use for experiments. A test
compound or a vehicle was given omily 120 minutes before oral administration of m

25  glucose selution at » dosc of 2 g/kg body weight. Blood glucose levels were measured
using a Accucheck glucometer from tail bled samples taken at different time points before
and after administratien of glucose (time course of 60 minutes). A time curve of the blood
glucose Jevels was gencrated and the area-under-the-curve (AUC) for 120 minuics was
calculated (the time of glicose administration being time zero). Percent reduction in

30 glucose excursion was determined using the AUC in the vehicle-control group as zem
percent reduction.
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Ash M, Boylan M 0., Wwlfe M N .. Kieffer T. L. Science, Vol 290, issue
5495. 1959 - 1962. 8 Decenber 2000 15 -249- 1. Ims: A conpound of Formula
(1): RO - tJ HET-1 O HET-2 5 (1) wherein: K is selected from

i sopropyl, but-2-yl, cyclopentyl, 1,1,1-trifluoroprop-2-yl, 1, 3-

di t | uor oprep-WeywFHbUL - | -yn-3-yl, 1- hydroxyprop 2-yl, 2%‘!}"&%‘5&'9’&{?3'”3 yI

1- hydnxybut-2- yl, tetrahydrofuryl, tetrahydrnpyt anyl 1- met huxyprop-2-yl,
1- ntt hoxybut -2-yl, 2 10 hydroxyprop-1l-y!, 2-aw hoxyprop- 1-yl,

2- hydr oxybut-1-yl, 2-methoxybui-I-yl,-27-fl uvronti hoxyprop-2-yl,

| ,]-difluoronctboxyprup-2-y! and I-tPifluoroncthoxyprop-2-yl; Flhl'-1 is a
S- or 6-nmenbered. C-linked heteroaryl ring containing a nitrogen atomin
the 2- podit i Bereaifid Pajol,idonkil) K, Hosclr, Foard Maldrg rA. (Imm@diua:dnhc

I ndependent |y | | ipnally
substituted Oﬁ?{ﬁgﬁﬂ&%& ggg%?‘u (I' rovn%dﬁmzﬁgrs 50T SPlﬁgirH‘e;b:{)gj 15 quat em sed)
by a substli2t u&sﬂmsé] Batben, Ar, b‘nr:ﬁhqua-rl’dttms Olewigardr C.2B. awd Guinbiat, &dr bon at ons

by a substit i.nd ep .| ect r R6; HET-2 is a 5- or 6-
nmermber ed het cbgﬁ)ﬂmﬁn? “grhd“i' E’icﬁuﬂ %251(935% ring hetereoatons
I ndepensdent! yMoeteeSt. €4 Duvixns. N, anﬂ INand\WThatingto) 6. Ds (X Debinbasised on an

avai l abl e car fQ‘on t@ﬁn by a substituent selected fromR . and is optionally
further substMEE8dBA 7 "or 2 20 avail abl e carbon atons by a suhstituent

i ndependentil y AsakaCt cRbideRIN. Rohodveal/ JOA., Sazquibz, Payml Riskuly, B, {200Dg6uraiiom
(provided it |s not t herch uat er ni sed) by a substitutnt selected from
R: R is sel 8t¥ @%‘d% MNR+RS and - SC714R+RS; RS is selected from

met hyl, tnisf| poganet rh}'}ru?fﬁlﬁmhi. 9;, Broaks, H. L., Dunn-Mcynell, A. A. and Levin, H. E.
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25 R4 and RS together with the nitrogen atomto which they are attached
forma 4 to 7 nenbered saturated or partially unsanuated heterocyclyl
ring, optionally containing I or 2 further hcteroatorns (in addition to
the linking N aton) independently selected fromO0, N -250- and S. wherein
it -CHr- gwoumssamupptional Iy be replaced by a -C(O) - apdyuhaieniA

sul phur atomin the ring nmay optionally be oxidised to a S(O or S(O =
group; which ri ngis optionally substituted on an avail able carbon atom
by I or 2 substituents independently ?J_ect ed fromR and/or on an

avai | abl e nitrogen atom by a substituent selected fromR or 5 R and R3
together with the nitrogen atomto which they art attached forma 6-10
menber ed Y&l S t%?,;ne r f I ring,
optionall Sisccgr?lfvgu [n?n fgrE?‘hng?%ﬁ%ﬂflr%oé%%@mq%ﬁﬁgagﬁsﬁﬁ%%agb %ﬁhg i nk| ng
N at om), Wneré'i?n a CHZ group can optionally be replaced by a -C(O)-

whi ch ri I t t
sulbgtl '[Iug Fjl%{“g(r}@f ?%&&&lﬁ?g?ﬂg(# }?ﬁ]é qgrﬂgﬁr@{)t avalhﬁ'gi%lﬁb lflp%jﬁ)gen 10
atom by net hyIL;-f-:Rclms:cs Atggeéndzntly selected from (1 4C allyl, halo,
hyd 1- 4 k k I 1- t kyl
i mo( 15 acis] Ry Pl Ptk TR et et el By P no 1. 4
Oal kyl; R D8, dﬁrﬂiependent I y selected from (140 aI kyl, hal o(l 4C) al lyl,
di hal oI - I t Ih I 4C - 4
(|1- Zc% k 3( :%i?é) ﬁﬁ i a éﬁﬂw g‘b)ﬁ “%‘ﬂ'g y@ﬁgﬁsﬁbﬁf"ﬁfé) al kyl, (|
.40) al kyl am n@(nagmqbankyshs.and d| (1-30) al kyl am no( 1 40) aI kyI R is

| ected f h 4 1-4C) al I (I-
2?:) glck)e/la Zoddiion roxiyhﬂéﬁh Ef@?a%‘ﬂ%ﬁg’bhﬁiﬂcﬂxzh% Ko Eno di (1

20 4C) pg kyl amnpfschin Wlak@%huséﬁml MlBmhM:ﬁXvéblrstsQ?dgkmandsq
-S(O p(14C)al kyi ; is selected from 1 4C) al kéﬁél kC( OX1- Q) al kyl ,

am nocar boRy| Reimann ﬁ(’aﬂélqﬂhb&rﬁ b cBiab “1 - @rin yl ani nocnt onyl |
(1-40 al koxy( %34 @Ih yAI1I<yI HARONYA §- ﬂ.@z@'ﬂﬁy'l{m C‘Sﬁ Q\@@m RAE) EryI:IKW R10

is selected from 3-6C) éyel oal Ky, dr oXx
(1 -4C) al koxy( Hsh2s, Ht@)l-'all My@ WatfeO) (M4 Ejedlek T, SwemyIr' dlﬂl"! 5493
(I-40) al kyl suligwyfg;ﬁz.ps b&c&mndent |y at each occurrence) 0, 1 or 2;

15



or a salt thereof. -251- 2. A conpound of the formula (f) as clainmed in
Claiml or a salt thereof wherein R is of sub-formula XX RY (X) 5
wherein R is selected fromnethyl, ethyl, trill uoronethyl, ethynyl,

hydr uxynet hyl , hydroxyet hyl, net hoxyrnet hyl, fl uorornethoxyntthyl,

di f | uaronet hoxynet hyl and tri fluorunme thoxynethyl. 3. A conpound of the
formula (1) a~ claimed in CGaiml or laim2 or a salt thereof, 10 wherein
Rr is-CONR+R3. 4. A conpound of the formula (1) as clained in daiml or a
salt thereof, wherein: R is selecte'ifron1isopropyl. cycl opentyl,

1, 3-di fluoreprup-2-yl, but-2-yl, 1- h 3ﬁxyprop-2-y|, 2- hydr oxybut - 3-yl ,

1-di fl uorunet hoxyprop-2-yl, tetrahydrofuryl, 15 tetrahydropyranyl,

i - hydr ox H%hz‘yl and 1-net hoxyprop-2-yl; 11ET-I is selected from

t hi anol yI5 razol yl, thiadiazolyl, pyridyl, isoxazalyl and pyrazinyl,
where in R is optionally substituted with a nethyl, isopropyl or ethyl
group andlor ,(gn a catbon atom) by fluoro; E 11:1'-2 is sel ected from
pyridyl,qpyrélpwypudﬁngﬁﬁﬁﬂ |, thia2olyl and pyrin-ddinyl, 20
substituted by Rt and optionalgiy~ubstituted by R3; R3 is nethyl, fluoro or

chloro; R is selected from-C(O ang R{R3; R and Wt oget her
forman azetidsnyl, 7-azabicyclo| pt nmor phol i no, or
pyrrolidinyl ring. 25 5. A conpoun the fersil a (1) as clainmed in Caim
1 or a salt thereof, wherej R_a s selected fromisopropyl, cyclopentyl,

1, 3-di fl uoroprop-2-yi, but 1- hydnmxyprop-2-yl. 2-hydroxybut-3-yl,
| . di | uor onet hoxyprop-2-yl, ahydrufuryl, tetrnhydropyranyl.
1- hydr oxybut - 2-yl and t-net hoxyprop-2-yl; -252-

5 n

wherein;

K' is selected from isopropyl, but-2-yl, cyclopentyl, 1,1, 1-trifluoroprop-2-vl, 1,3-
difluaroprop-2-y1, but-1-yn-3-yl, 1-hydroxyprop-2-yl, 2-hydroxybut-3-yl, }-hydroxybui-2-
yl, tetrmhydrofuryl, tetrshydropyranyl, 1-methoxyprop-2-yl, 1-methoxybut-2-yl, 2-

10 bhydroxyprop-i-yl, 2-methoxyprop-1-yl, 2-hydroxybut-1-yl, 2-methoxybut-1-yl, 1-
fluoromethoxyprop-2-vi, 1,1-diflucromethoxyprop-2-y! and | -triflucromethoxyprop-2-y1;
HET-1 is a §- or 6-membered, C-linked hetercaryl ting comaining a nitrogen atom in the 2.
positon and optionally | or 2 further ring heteroatoms independemty seiecied from O, N
and §; which ring is opticnally substituted on any nitrogen atem (provided it is not thereby

15 quaterniscd) by a substituent selecied from R’ andfor on | or 2 evailable carbon atoms by a
substituent independently sclected from RY;

HET-2 is a 5- or 6- membered heterouryl ring, containing 1, 2 or 3 ring heterecatoms
independently selecied from O, 5 and N; which ring is substituted on an available carben
alem by a substituent selected from R”, and is opticnally further substituted on | or 2

20 available carbon atams by a substituent independently setected from R? andfor on an
available nitrogen atom (provided it is not therchy quaternised) by a substituent selecied
from R
R® is selected from —C{O)NR'R® and -SO,NR'RY;

R* is selected from methyl, rifluaromethyl and halg;

35 R*and R® together with the nitrogen atom to which they are attached form a 4 1o 7
membered satrated or partially unsarurated heterocyclyl ring, optionally containing 1 or 2
further heteroatoms {in addition 1a the linking N atom) independently selected fram O, N



HEM 1 is selected Fromthiazolyt, pyrazolyi, thiadiazolyl, pyridyl,

| soxazolyl and pyrazinyi, wherein RL is optionally substituted with a

met hyl , i sopropyl or ethyl group and/or (on a carbon aton) by fl uoro;

11 ?T-2 is selected frompyridyi, pyrazinyl, pyridazinyl, thiazolyl and
pyrimdinyl, 5 substituted by R and optionally substituted by its; R is
met hyl, fluoro or chloro; R is -CONRR: R and Rs together form an
azetidinyl or pyrrolidinyl ring. 10 6. A conpound of the fornula (1) as
clained in any one of Clains | to 5, _gkgon salt thereof, wherein R and Rs
together forman azetidinyl ring. 7. A conpound of the forrrula (i) as
claimed in any one of Clains 1 to 6 which is a conpound of forrmula ([A) or

a salt t fy pddnntiy e fep )é @, d wiRrdid 4000 (1 A)
wher ei n @?ohcﬁnn @Hl;lgr& ?ﬂul S in %IEC enlédggtdpgdeﬁlme(ﬁ ed frlom Cl1, N, S and

0; \{ issuipbyepem i @cmwﬁaﬂmm iserl i) SED of H{Depiouridthishinhity || N, 0
and S; pr Mﬁf} sh@ﬁihn&!tﬂn nﬁ"ﬁﬁl!agﬁ%m%n%ig ﬁlur?@u’lﬁﬂﬁhcﬁ& lddspc%lnﬁiﬁ‘d provi ded

t hat thew are no 0-0, hin the rlgg A conmpound
of the Fo:ctpm:Aﬁ(on»Ra@df@rmmnnlwlwwwztmymu@tmyw émh%ﬁ 8 of the

foll R 5- 1
S 2- hyar o SR Pk B B MR AR e U A S OIS et 5 (15

- (azet i di membdred l}*bﬂ&: sadwryed oGsatellxmogpritel] krr2odyelybring, cpqnaliy 1
S) - 2- hydr QXViding ["RirR¥Y ifrSpeh hidkYeka daiibn % P 1iRERY N30kl OERAAR S A8k, 253"
graup can optionally be replaced by a -C{O); which ring is opticnally substituted on an
available carbon by 1 substituent selected fram hydroxy and R* or on an available nitrogen

10 atom by methyl;

R is independenity selected from (1-4C)alkyl, hale, hydroxy(1-4C)alky!, (1-4C)alkoxy(l -
4CYalkyl, (14C)alkyl S{O)p{1-4C)atkyl, amino(! 4C)alkyl, (1-4C)atkylamino{1-4C)alkyl
and di{1-4C)alkylamino(i-4 Clalkyl;

R is independently selected from (1-4C)alkyl, halo(1-4C)alkyl, dihale{1-4C)alkyl,

15 twikalo(1-4Chlkyl, hydroxy{1-4Clalkyl, {{-4Clalkoxy(I-4Calky!, (1-4CalkylS(O)p(1-
4Calkyl, amino(1-4Chalkyl, (§-4C)halkylamino(]-4C)alky! and di( i 4C)alkylamino(]-
4C)alky!;

R! is selected from hydroxy, (1-4C)alkoxy, {1-4Clalkyl, aminccarbonyl, {1-
4Calkylaminocarbonyl, di(l -4C)elkylaminocarbonyl, (1 4Chalkylamino, di(l-

20 4Calkylamino, {1-4C)alkoxy(1-4Chalkyl, hydroxy( ! 4Calkyl and —S{O)p{1-4C)alkyi;
R* is selected fram (1-4Calkyl, -C(OX1-4Cjatkyl, aminocarbonyl, (1-
4C)alkylaminocarbonyl, di(1-4C)alkylaminocarbonyl, (1-4C)alkoxy(1-4Clalkyl,
hydroxy(1-4C)alky) and —S(O)p(} 4Chalkyl;

R is selected from (1-4C)alkyl, (3-8C)eycloalkyl, hydroxy(1-4Chalkyl, (1-4Calkoxy(l-

25 4C)lkyl, -C{O)1-4C)alkyl, benzyl, and (1-4Chlkylsulfonyl;

p is (independently at each occurrence) 0, | oor 2;

or a salt therecd,



[6-(azetidin- | -ylcarbonyl)pyridin-3-yljoxy) -5-{{(1 S}2-hydroxy- |
hyl et hyi ] oxy} - N1, 3-thiazal -2-yl | xmar ni de;

5- (azetidi n-1-yl carbonyl)pyridin-3-yljoxy}-5-(

) - 2- hydr oxy- | - et hyl et hyl ] oxy) - N- (| -nmethyl-

ne

pyrazoi - 3-yl)benzam de; 5
[ 6- (azetidin-I-ylearbonyl)pyridin-3-yl]oxy)-5-{[(1S)-2-hydroxy-I-ntthyle
| Joxy}- N-( | -methyl- | Hpyrazcl-3-yl)benzam dc; 3-(
(azetidin-1-yl carbonyl)pyridin-2-ylidkexy) -5-{((1S}I-methyl-i-
t hyl oxy)cthyl}oxy) -N-( I -methyl- | Hpyraw | -3 -yl )benzam dc; 3- {
-(srctidin-I-ylcarbonyl)-3-chloropyridin-2-ylloxy}-S-{ [(] S) - 1 nct hyl -
(nct hyBoxy) sbbmbdumy}mufohnnﬁt(byk elhicheg ik Glaith 1 3r yiallabaeeiwhdein B-is

-(azeti di n- carbonyl) pyridin-2-yl)oxy } -5-[(l
t hyl et He JR%“’KM 3-thi awl - 2- yl benzam de;  3-{

me
5-(tszetidiu-i-ykarbonyl)-3-chlor r{di n-2-yl]oxy}-5-((1-nmethyl ethyi)oxy]
N1, 3- thiazol -2-yl benzantdc; 15 WY

3-

3

[

I

3

t

[

(

[

I

(

[

3-([5-(azetidin-1-ylcarbonyl )pyrl din-ZFyl[oxy}-5-[(I-tnethylcthyl)oxy] N-(
1-nmethyl -1 H pyrtlzol -3-yl)benzam de; 3-{ [5-(azetidin- |

-y] carbonyl ) -3-chl aropyri di n- 2yl ] oxyXX%- ((1 -n)ethylethyl)oxy]-N (I - methy
I [ W

3. {(5- By WPring s HecstdBm, FFRy h FRvhleRmey ] Shypy R REBHY | 2. 26
(

[
1-
|-
o]
3-
(

{(
th Mblofometioxdméthih) dindbawdthbxyholbg B M de; 3-
ge(aﬁtﬁrg%ﬁbf%m%gﬁ%?% ch] or opyri d|?1r t21 yl?oxy} 5-{ [(1 g) © {
N- (
I

net hy| - FflyompeRaxyeethih by | oxy)
3-nmet hyl -1, 2, 4-t hi adi azol -5-yl ) benmmi de; 3- ([ 6-(azetidin-

O Tyl P A 11
{

[ 5-102Z §ita JI,_,'yI: ﬁh nyl ) pyridin-3-ylloxy}-5-{[(1S)- 1-nmethyl-
met hyI oxy) ct ] oxy} - 1-net hyl -| H pyrazol - 3-yi ) benzam de; 3-{
[ 5- (azcti di n-

-y carbogvl)p ol ok 1 TR S o Qo el B - 1 -

pyr uzol

-yl car bon;H )1pwimhdrfrd$1 isofrapyy. ey Soperut niet-tifiherppryb-Reptybu-Biyd, 13- t hi azol -2- 30
yl benzam ql?dmxypmp-z-yl, 2-hydroxybut-3-¥1, 1-difluoromethoxyprop-2-yl, tetrahydrofuryl,
15 retrahydropyranyl, 1-hydroxybul-2-y! and 1-methoxyprop-2-yl;
HET-| is selected from thiazolyl, pyrazolyl, thiadiazolyl, pyridyl, isoxazolyl and pymazinyl,
wherein R’ is optionally substituted with a methyl, isopropyl or cthyl group and/or (on a
carbon atom) by fluoro,
HET-2 is selecied from pyridyl, pyrazinyl, pyridazinyl, thiazoly] and pyrimidinyl,
20  substituted by R? and opticnaily substituted by R?;
R'is methyl, fhuoro or chloro;
R is selected from ~C(OINR'R’ and -SONR'R?;
R* and K? iogether form an azetidinyl, 7-azabicyclo[2.2.1]hept-7-y1, mompholino, or
pyrrotidiny] ring.

5. A compound of the formula (1} as claimed in Claim 1 or 2 salt thereof, wherein:
R' is selected from isopropyl, cyclopentyl, 1,3-difluoroprop-2-yi, but-2-yl, 1-
hydroxyprop-2-yl, 2-hydroxybut-3-yl, L-difluvoromethoxyprop-2-y, tetrahydrofuryl,
tetrahydropyranyl, 1-hydroxybut-2-yl and |-methexyprop-2-yl;
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wherein cach of X', X" and X’ is independemtly selected from CH, N, S and O;
X* is absent (1o make a S-membered ring) or is selected from CH, N, O and S;
provided that ot least one of X', X?, X* and X* is CH and provided that there are no 0-0,
20 O-§ or §-8 bonds within the ring.

8. A compound of the formula {1) as claimed in Claim 1 which is any one ar mare of

the following:
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yloxy Jbenzamide;
3-{[6{azetidin- | -ylcarbony!)pyridin-3-ylJoxy }-N-{5-methyl- 1 H-pyrazal-3-y1)}-5-[ (35)-
20 tetrahydrofuran-3-yloxy]benzamide;
J-{[6<azetidin~1-ylcarbonyl)pyridin-3-yljoxy}-N-1 H-pyrazol-3-y1-5-[(38)-
tetrahydrofuran-3-yloxylbenzamide;
3-{[5-(azctidin- 1-ylcarbonyl}- 3-chloropyridin-2-yljoxy} -5-{[2-fluora-1-
(ueromethyl)ethyl]oxy }-N-(5-methyipyrazin-2-yl )benzamide;
25 3-{[5Hazetidin-1-ylcarbonyl)-3-chloropyridin-2-ylloxy} -5-{ [2-fluoro-1-
{fluoromethyl)ethyt]loxy }-IN-1i-pyrazol-3-ylbenzamide;
3-{[5-(azetidin- t-ylcarbonyl)-3-chloropyridin-2-ylJoxy}-5- {{2-fluoro-1-
(luoromethylethyl]oxy}-N-{(5-methyl-1H-pyrazol-3-y)benzamide;
3-{[5-(azetidin- i -ylcarbonyl)pyrazin-2-ylJoxy }-5-{ [ 2-flucro-1-(fluorumethy Dethylloxy } -
30 N-1H-pymazol-3-ylbenzamide,
3-{(54{azetidin- |-¥lcarbonyl)pyrazin-2-yljoxy}-5-{(2-flucro-1{flucromethyljethy}Joxy }-
N-(5-methylpyrazin-2-yl)benzamide;



any one of Clainms | to S. which conprises a process a) to c) (wherein the
vari ables arc as defined for conpounds of Fornmula (1) in daiml unless
otherwi se stated): (a) reaction of an acid of Fornula (I1[1) or activated
derivative thereof with a conpound of Formula (1V), wherein R is as here
I nbefore defined or a protected version thereof: R ,0 OH H?N HET1 HET-2
[[I11} (2 V); or (b) reaction of a conpound of Fornmula (V) with a conpound
of formula (M), % HHET-f NR x" 11 o 0 HET-2 (V) (VI) wherein N
is a leaving group and N is a hydrox¥$ group or k is a hydroxyl group and
N is a leaving group, and wherein R % as here inbeCore defined or a
protected version thereof; process (b) could also be acconplished using

e Tt e OB bR Tl by RSSO . efBbpRRY 19 07 OUP 2
procedureﬁ{&es¢EWBEGMQ3E@MMawedand wel | known to those skilled in the art:
- 264 X qji-{[Sﬁa}cﬁaﬁn:[1ayjilﬁbn(Ryl]Fﬁﬁg-l-ﬂ]nxy}-.'i-({{lS}-Z-[{diﬂuumuwthyl)ox}']-I-
methylethyl }oxy)-N -1 H-pyrazol-3-yibenzamide;
§  3-([5-(azetidin-1-ylsulfonyl)}-4-methyl-1 I-thixzol-2-ylJoxy }-5-{| {15} 1-methyl-2-
{methyloxy)ethyl]oxy }-N-(5-methylpyrazin-2-yl)benzamide;
3-{[6«(azetidin-1-ylcarbony)pyridin- 3-yl]oxy }-N-[ 1 {difluoromethyl)- 1 H-pymzol-3-y1)-3-
[{33)-1etrahydrofuran-3-yloxy]benzamide;
3-{[5-{azetidin-1-ylcarbonyl)pyrazin-2-yl)oxy }-N-[ 1-(difluoromethy]}- | H-pyrazal-3-y1]-5-
10 {[(18)]-methyl-2-{methyloxy)ethyl]oxy } benzamide;
3-{{6-{azetidin- | -¥lcarbonyl)pyridin-3-ylJoxy }-N-[ 1 -{difluoromethyi)- | H-pyrazol-3-yl}-5-
{[{1S}1-methyl-2{methyloxy)cthy!joxy} benzamide; and/or
3-{{5-{azetidin- 1 -ylcarhony!)pyrazin-2-yljoxy}-5-{ [{ LR} | -methyl-2-
{methyloxylethylloxy }-N-(5-methylpyrazin.2-yl)benzamide;
15  3-{(6-{azetidin- |-ylcarbonyl)pyridin-3-yljoxy}-5-{[{1R)- }-methyl-2-
{methyloxy)ethyl]oxy}-M-(5-methylpyrazin-2- yl)benzamide,

or a salt thereaf.

9. A pharmaceutical composition comprising a compound according to any onc of
20 Claims 1 to 8, or a8 phammaceutically-acceptable salt thereof, together with o
pharmaccutically acceptable diluent or carrier.

10. A compound according to any one of Claims 1 to § or a pharmaceutically-

accepizble salt therrof for use as a medicament

11. A compound according to Claim 10, wherein the medicament is a medicament for

treatment of a discase mediated through GLY, in particular type 2 diabetes.

12, ‘The use of a compound according to any one of Claims | 10 8, ora
30  pharmaceutically-acceptable salt thereof, in the preparation of 8 medicament for reatment
of a discase mediated through GLK.



(V) (M1) or (c) reaction of a conmpound of Formula (V 111) with a conpound
of Formula (1.\) R'O _ HET-2 xI HET-t X& (VIIl) (I X) wherein X3 is a

| eavi ng group or an organonetallic reagent and X is a hydroxyl group or

X3 is a hydroxyl group and x' is a |leaving group or an organonrtallic
reagent. and wherein RL is as hcrcinbefore defined or a protected version
thereof: process (c) could also be acpinpl i shed using the internedi ate
ester Formula (X), followed by ester hydrolysis and am de formati on by
procedures descri bed el sewhere and well known to those skilled in the art;
xs R t.:0k.: FEBE- u(»&/nl’:l9m(1p@und(adc)urdiago:ttirlyr{:-nai:t‘ﬁldtmsrﬂ)mu&dmrmf Forrrul a (X1
wthacgﬁrp:)ound li % 8%% r 0 x'. HET-1 , HET-2 ) (x11):
-265- whef@rpreguld éﬂF‘écg\ﬂ P2y et 'gﬁ WE‘T’E’?W “'P%‘j'ﬁg’"ﬂé%l nhefore

defi ned q&ugn@ﬁgrg%eqjmb)é@.gy on thereof: or e) reaction of a conpound of
formula (XIIl) ' R"™ OHNTfIiET-5 O} ET-7 O 2' (\1 11)

I+, A process for the preparation of a compound of Formuia (1) ar (1A) as claimed in
any one of Cluims | to 8, which compriscs a process a) 10 ¢) (wherein the variables are as
defined for compounds of Formula {1} in Claim | unless otherwise stated):

{a) reaction of an acid of Formuta {I[1} or aclivated derivative thereof with a compound of

Formula (1V), wherein R' is as hereinbefore defined or a protecied version thepeef:

(¥ (VY
ar

{b) reaction of 2 compound of Formulu {V) with a compound of Formula (V1)

N
1 1
R—X Q_(g
G

(V) (V1)
wherein X' is 2 leaving group and X* is a hydroayl group or X' is a hydroxyl group and
X% is a leaving group. and wherein R' is as hercinbefore defined or a protected version
thereof;
process (b) could also be accomplished using the intermediate ester Formula (VIL),
wherein P! is a protecting group as hercinafter described, followed by cster hydrolysis
and umide formation by procedures described elsewhere and well known Ly Those skilled

in the ar;



wherein R'' is a precursor to R, such as a carboxylic acid, ester or
anhydride (for R - -CONR R$) or the sulfonic acid equivalents (for

Rl

S

-SONR Rs); with an anmine of formula -NR R : and thereafter, ifnecessary:

i) convert ing a conpound of Forrmula (1) into another conpound of Formnul a

(1): i)

t her eof .

renoving any protecting groups: an(Vor iii) formng a salt
- 264 -
xl‘
op'
RY—x’
C
O
(V3 (V1)

ar

(c) reaction of a compound of Fermula (VIIL) with a compound of Formula (LX)

O~
X
(V1) {1x)
wherein X? s a leaving group or an arganometallic reagent and X' is & hydroxy| group or
X? is a hvdroxyl group and X' is 2 lesving group or an organometallic reagent, und
wherein R' is as hereinbefore defined or a protecied version thereal
process {c) could also be accomplished using the inlermediate ester Formula (X)),

followed by ester hydrolysis and amide formation by precedures described elsewhere and

well known 1o those skilled in the ary;

@ ’ R 4
0

(VI {x)

(d} reaction of a compound of Formula {X1) with a compound of Formula (X11),

o
1.~
R NH



- 265 -

wherein X* is a leaving group; and wherein R' is as herinbefore defined or a protected
version thereof: or

¢} reaction of 3 compound of formula (XI117)

1
R—0O H
N
0
@ 0
/™

(N1
wherein R is a precurser to R, such as a curboxylic acid, ester or anhydride (for RY =
-CONR*R*) or the sulfonic acid equivalents (for R is -SO'NR'R®Y: with an amine of
formula -NR'R*;
and thereafier, il necessary:
1} converting a compound of Formula (13 into anather compound of Formula {1}
i) removing any protecling groups: andfor

iii) forming a salt thereof.



