TRI AZOLOPYRI DI NE DERI VATI VES AS P38 MAP KI NASE | NHI BI TORS Thi s invention
relates to conpounds and conpositions that are p38 MAPK inhibitors, useful
as anti - iwblarmvmiwssy agents in the treatnment of, inter aciraB2dicssexses of
the respiratory tract. Background to the invention Mtogen activated
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(such as ATF-2, MAX, CHOP and C/ERPb) as well as other kinases (such as

MAPKAP-K2/3 or MK2/3), and are themselves activated by physical and

chemical stress (e.g. UV, osmotic stress), pro-inflammatory cytokines and

bacterial lipopolysaccharide (LPS) (Herlaar E. & Brown Z., Molecular Medicine

Today, 1999, 5, 439-447). The products of p38 phosphorylation have been

shown to mediate the production of inflammatory cytokines, including tumor

necrosis factor alpha (TNF a) and interleukin- (IL-)-1, and cyclooxygenase-2

(COX-2). IL-1 and TNFa are also known to stimulate the production of other

proinflammatory cytokines such as IL-6 and IL-8.

IL-1 and TNFa are biological substances produced by a variety of cells,

such as monocytes or macrophages. IL-1 has been demonstrated to mediate a

variety of biological activities thought to be important in immunoregulation and

other physiological conditions such as inflammation (e.g. Dinarello et al., Rev.

Infect. Disease, 1984, 6, 51). Excessive or unregulated TNF production

(particularly TNFa) has been implicated in mediating or exacerbating a number

of diseases, and it is believed that TNF can cause or contribute to the effects of

inflammation in general. IL-8 is a chemotactic factor produced by several cell

types including mononuclear cells, fibroblasts, endothelial cells, and

keratinocytes. Its production from endothelial cells is induced by IL-1, TNF, or

lipopolysaccharide (LPS). IL-8 stimulates a number of functions in vitro. It has

been shown to have chemoattractant properties for neutrophils, T-lymphocytes
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P38 haveﬂ?ee %ch%g‘é‘r“\@s.s of airway diseases in particular COPD and asthma. Stress
stimuli (including tobacco smoke, infections or oxidative products) can cause
inflammation within the lung environment. Inhibitors of p38 have been shown to
inhibit LPS and ovalbumin induced airway TNF-qa IL-1p, IL-6, IL-4, IL-5 and IL-13
(Haddad et al, Br. J. Pharmacol., 2001, 132 (8), 1715-1724; Underwood et al,
Am. J. Physiol. Lung Cell. Mol. 2000, 279, 895-902; Duan et al., 2005 Am. J.
Respir. Crit. Care Med., 171, 571-578; Escott et al Br. J. Pharmacol., 2000, 131,
173-176: Underwood et al., J. Pharmacol. Exp. Ther. 2000, 293, 281-288).
Furthermore, they significantly inhibit neutrophilia and the release of MMP-9 in
LPS, ozone or cigarette smoke animal models. There is also a significant body
of preclinical data highlighting the potential benefits of inhibition of the p38
kinase that could be relevant in the lung (Lee ef al., immunopharmacology,
2000, 47, 185-200). Thus, therapeutic inhibition of p38 activation may be
important in the regulation of airway inflammation.

The implication of the p38MAPK pathway in various diseases has been

reviewed by P. Chopra et al. (Expert Opinion on Investigational Drugs, 2008,
17(10), 1411-1425). It is believed that the compounds of the present invention
can be used to treat p38 mediated diseases such as: asthma, chronic or acute
bronchoconstriction, bronchitis, acute lung injury and bronchiectasis, pulmonary
artery hypertension, tuberculosis, lung cancer, inflammation generally (e.g.

inflammatory bowel disease), arthritis, neuroinflammation, pain, fever, fibrotic
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and congestive heart failufe, cardiomyo roke, ischem a, reperfusion
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condi ti Or}ﬁéh % At ?uonqgrs/n%%%}a%lal mcﬁjurdYngt 8aﬁ&? ?Q{J‘ﬁagﬁ'ﬁas L\?mphoma systemic
lupus erthrematosis (SLE), angiogenesis including neoplasia, haemorrhage,
coagulation, radiation damage, and/or metastasis. Chronic release of active
TNF can cause cachexia and anorexia, and TNF can be lethal. TNF has also
been implicated in infectious diseases. These include, for example, malaria,
mycobacterial infection and meningitis. These also include viral infections, such
as HIV, influenza virus, and herpes virus, including herpes simplex virus type-1
(HSV-1), herpes simplex virus type-2 (HSV-2), cytomegalovirus (CMV), varicella-
zoster virus (VZV), Epstein-Barr virus, human herpes virus-6 (HHV-6), human
herpesvirus-7 (HHV7), human herpesvirus-8 (HHV-8), pseudorabies and
rhinotracheitis, among others.

Known P38 kinase inhibitors have been reviewed by G. J. Hanson (Expert
Opinions on Therapeutic Patents, 1997, 7, 729-733) J Hynes et al. (Current
Topics in Medicinal Chemistry, 2005, 5, 967-985), C. Dominguez et al (Expert
Opinions on Therapeutics Patents, 2005, 15, 801-816) and L. H. Pettus & R. P.
Wurtz (Current Topics in Medicinal Chemistry, 2008, 8, 1452-1467). P38 kinase
inhibitors containing a triazolopyridine motif are known in the art, for example
WO007/091152, WO04/072072, WO06/018727.

Summary of the Invention

The compounds of the present invention are inhibitors of p38 mitogen
activated protein kinase ("p38 MAPK", "p38 kinase" or "p38"), including p38a



and ocul ar traumas, di abetes, diabetic nephropathy, skin-related
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wherein;
R' is C4-Cg alkyl, C3-Cg cycloalkyl, phenyl which is optionally substituted,
5- or 6-membered monocyclic heteroaryl which is optionally substituted or a

radical of formula (ll)

;@O\}\ln‘NR%{“ h

L

wherein n is 1 or 2; and R® and R* are independently H or C4-Cs alkyl, or R® and
R* taken together with the nitrogen to which they are attached form a 6-
membered heterocyclic ring optionally containing a further heteroatom selected
from N and O;

Y is -O- or -S(O),- wherein pis 0, 1 or 2;

A is an optionally substituted divalent arylene radical, or a mono- or
bicyclic heteroarylene radical, or a C;-Cg divalent cycloalkylene radical having 5
or 6 ring atoms, or a piperidinylene radical wherein the ring nitrogen is linked to
R*NHC(=0)W-;

W is a bond, -NH- or -C(R*)(R®)-, wherein R* and R® are independently
H, methyl, ethyl, amino, hydroxyl or halo; and
R? is a radical of formula (Il1A), (111B) or (IiC):



Summary of the Invention The conpounds of the present invention are
i nhibitors of p38 mtogen activated protein kinase ("p38 MAPK', "p38
ki nase"” ow02p8893956i ncl udi ng p38aki nase, and are i nhi bi POTAGBD10005025RI ne and
chenoki ne production including TNFa and |L-8 production. They have a nunber
of therapeutic applications, in the greatnent of inflammatory diseases,
particularly allergic and non-allergic airways di seases, nore particularly
obstructive or inflamuatory ai rvvayisdi seases such as chronic obstructive
pul nonary di sease ("COPD') and asthmg’ They are therefore particularly
suited for pul nonary dekPwery, by-Twrhal ati on by nose or mouth. According to
the i nvenyhonithere is r?ﬁided ac und of fornula (I), or a
phar maceuti c ]}ny acceptall e salt therngdf™ wherein; RlL is C C6 al kyl, C3-C6
cycl oal kyl, phenyl whichi\is optionalll substituted, 5- or 6-nenbered
nonocycl i c heteroaryl igh is opti y substituted or a radical of
formula (I1) \/\/nereig51 laor 2; ardsR3 and R4 are independently Hor CC
6 al kyl, or R3 and t aken toget her W tlﬁ’)qt he nitrogen to which they are
attached forma 6- nmenbered heterocyclic ring optionally containing a
further het %tom sel ecﬂ'&) fromN at#C® Y is -O or -S(0) p- wherein pis
O 1lor 2, Ais an optionally substituted divalent arylene radical, or a
nono- or bicyclic heteroarylene radical, or a C3-C6 dival ent cycl oal kyl ene
radi cal Raéardig 5 or 6 ring atons, or a piperidinylene radical wherein the
ring nitrogen is linked to RZNHC(=0) W ;

misOor1;

qis0,1,2o0r3;

T is -N= or -CH=;

R®is HorF;

R” is -CHa, -C3Hs, -CH,0OH, -CH,SCH3, -SCH3 or -SCoHs;

R® is -CHj; or -C,Hs; and

each occurrence of R® is independently H, C-Cg alkyl, hydroxy or halo; or a

single occurrence of RS is a radical of formula (IVA), (IVB) or (IVC)

*

o H\NRSMRBW O\/HNRMaRBw 0O X
p n ‘

PN/

(IVA) (IVB) (IVC)

while any other occurrence of R® is independently H, C4-Cs alkyl, hydroxyl or

*

halo ;
wherein n and p are as defined above,
and wherein in R®

R®? and R®"® are H, alkyl, or R®"® and R®'® may be joined together with
the nitrogen to which they are attached to form a heterocyclic ring optionaily
containing a further heteroatom selected from N and O.

In another aspect, the invention includes pharmaceutical compositions
comprising a compound of the invention, together with one or more
pharmaceutically acceptable carriers and/or excipients. Particularly preferred

are compositions adapted for inhalation for pulmonary administration.



Wis a bond, -NH or -C(RA)(RB)-, wherein RA and RB are independently H,
nmet hyl , ethyl, am no, hydroxyl or halo; and R2 is a radical of fornula
(rrrA), (woBptoov4gssll ©) : ((HA) (HIB) (HIC) wherein mis OPOT/GB201)/(58250, 1, 2
or 3; Tis -Nor -CHs; RBis Hor F;, R7T is -CH3, -QH5, -CH20H, -CH2SCH3,
-SCH 3 or -SC2H5; R8 is -CH3 or -C2HB; and each occurrence of R6 is

i ndependently H, Cl-C6 al kyl, hydroxy or halo; or a single occurrence of R6
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asthma, COPD, COPD that includes chronic bronchitis, pulmonary emphysema
or dyspnea associated or not associated with COPD, COPD that is characterized
by irreversible, progressive airways obstruction, adult respiratory distress
syndrome (ARDS), exacerbation of airways hyper-reactivity consequent to other
drug therapy and airways disease that is associated with pulmonary
hypertension, chronic inflammatory diseases including cystic fibrosis,
broncietasis and pulmonary fibrosis (ldiopathic). Efficacy is anticipated when
p38 kinase inhibitors are administered either locally to the lung (for example by
inhalation and intranasal delivery) or via systemic routes (for example, oral,
intravenous and subcutaneous delivery).

Description of the invention

Terminology

As used herein, the term "(C,-Cyp)alkyl" wherein a and b are integers,
refers to a straight or branched chain alkyl radical having from a to b carbon
atoms. Thus when a is 1 and b is 6, for example, the term includes methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl and n-
hexyl.

As used herein, the term "carbocyclic" refers to a mono-, bi- or tricyclic
radical having up to 16 ring atoms, all of which are carbon, and includes aryl and
cycloalkyl.

As used herein, the term "cycloalky!" refers to a monocyclic saturated
carbocyclic radical having from 3-8 carbon atoms and includes, for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohepty! and cyclooctyl.

The term "divalent cycloalkylene radical" refers to a cycloalkyl radical
having two unsatisfied valencies such as 1,3-cyclopentylene and 1,4-

cyclohexylene, as follows:



invention for the treatnent of diseases or conditions which benefit from

i nhibition of p38 MAP ki nase activity. The treatnent of obstructive or

i nf | ammatwoyrorvaowesys di seases is a preferred use. Al fecwGB10ai38157UCt i ve
or inflammatory airways di seases are potentially treatable with the
conpounds of the present invention, wn particular an obstructive or

i nflammatory airways di sease that is a nenber selected fromthe group

consi sting of chrapic eosinophilic pneunonia, asthma, COPD, COPD that
i ncl udes ¢ I'c br hitis, pul nonary enphysena or dyspnea associ ated or
not associated with™0OPD, COPD that is characterized by irreversible,

progressive airways obstruction, adult respiratory distress syndrome
(ARDS), exacersatseshhereimitheupauaiifipd teineaay| veteys coAsegiener kicyeiher drug
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a to b caghemwa:ons. Thus when a is 1 and b is 6, for exanple, the term
includes nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
t-butyl, r<peptyl andtzggfyl. As used herein, the term "carbocyclic" refers
to a nono-, - or tri . c radical having up to 16 ring atons, all of

whi ch are carbon, and includes aryl and

or 1,4-naphthalenyl as follows:

As used herein, the unqualified term "heteroaryl" refers to a mono- or bi-
cyclic aromatic radical containing one or more heteroatoms selected from S, N
and O, and includes radicals having two such monocyclic rings, or one such
monocyclic ring and one monocyclic aryl ring, which are directly linked by a
covalent bond. lllustrative examples of such radicals are thienyl, benzothienyl,
furyl, benzofuryl, pyrrolyl, imidazolyl, benzimidazolyl, thiazolyl, benzothiazolyl,
isothiazolyl, benzisothiazolyl, pyrazolyl, oxazolyl, benzoxazolyl, isoxazolyl,
benzisoxazolyl, isothiazolyl, triazolyl, benzotriazolyl, thiadiazolyl, oxadiazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, indoly! and indazolyl.

As used herein, the unqualified term "heterocyclyl" or "heterocyclic"
includes "heteroaryl" as defined above, and in its non-aromatic meaning relates
to a mono-, bi- or tri-cyclic non-aromatic radical containing one or more
heteroatoms selected from S, N and O, and to groups consisting of a monocyclic
non-aromatic radical containing one or more such heteroatoms which is
covalently linked to another such radical or to a monocyclic carbocyclic radical.

lllustrative of such radicals are pyrrolyl, furanyl, thienyl, piperidinyl, imidazolyl,



cycl oal kyl . As used herein, the term"cycloalkyl" refers to a nonocyclic
saturated carbocyclic radical having from 3-8 carbon atons and incl udes,
for exanpwe,2ouywkwpr opyl, cycl obutyl, cycl opentyl, cycl ec@sgH2010008e150hept yl
and cycl ooctyl. The term "dival ent cycl oal kyl ene radical" refers to a

cycl oal kyl radical having two unsatigfied val encies such as

1,3-cycl opentyl ene and 1,4- cyclohexylene, as follows:As used herein, the
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one or nbro@rclimtnaeumrymamsailrmdngdwbrtmsaﬁsfdﬁ \atehoigs suoth asrtbétﬁmjbsvmgadl cal s

havi ng two such nmonocyclic rings, or one such nonocyclic ring and one

nonocycli¢.aryl ring, which e di remzl(y i nk by a coval ent bond.

[Ilustrati exanpl Qf sugh v adi cal s Nare thie 'VI benzot hi enyl, furyl,

benzof ur yN /%yrroly 1 m dazolyl , benz |n1dazolyl thiazolyl,
benzot hi azolyl , isofhiazolyl, benzisothiazolyl, pyrazolyl, oxazolyl,
benzoxazol yl, isoxazolyl, ben2|soxazolyl |soth|azolyl triazolyl,

benzotri af(@{y , th[ﬁ.gh azol yK | azol yk N di nyl, pyridazinyl,
pyri m di nyl , npyr azi nyJ tri a | ndoI yI \>1~ﬂdazol yl . As used herein,
the unqual }-#4 ed te?*n‘K\" het er oc cI het®r dcyclic"
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Unless otherwise specified in the context in which it occurs, the term
"substituted" as applied to any aryl or heteroaryl moiety herein means
substituted with at least one substituent, for example selected from (C4-Cg)alkyl,
(C4-Ceg) fluoroalkyl, (C4-Cg)alkoxy (including methylenedioxy and ethylenedioxy
substitution on adjacent carbon atoms of an aromatic ring), (C4-Ce)fluoroalkoxy,
(C4-Cg)alkoxy-(C+-Cg)alkyl, benzyloxy-(C4-Ce)alkyl, (C4-Cg)alkoxy-(C+-Cg)alkoxy,
benzyloxy-(C1-Cg)alkoxy, hydroxy, hydroxy(Cs-Ce)alkyl, hydroxy(C;-Ce)alkoxy,
mercapto, mercapto(Cq-Cg)alkyl, (C4-Cg)alkylthio, cyclopropyl, halo (including
fluoro and chloro), O-benzyl, nitro, nitrile (cyano), -COOH, tetrazolyl, -COOR”,
-COR", -SO,R"*, -CONH,, -SO,NH,, -CONHR" -SO,NHR" -CONR*R®
-SO,NR*R®, -NH,, -NHR", -NR*R®, -OCONH,, -OCONHR” -OCONR’R®
-NHCOR", -NHCOOR?”, -NR®COOR*, -NHSO,0R”, -NR®*SO,0R", -NHCONH,,
-NR*CONH,, -NHCONHR® -NRACONHR®, -NHCONR"R® or -NR*CONR"R®



I ncludes "heteroaryl" as defined above, and in its non-aromatic neaning
relates to a nono-, bi- or tri-cyclic non-aronatic radical containing one
or nore hwoepwaverss sel ected fromS, N and O and to gr @OpGBR0NISEISTNg of a
nmonocycl i c non-aromatic radi cal containing one or nore such heteroatons
which is covalently linked to anotheg such radical or to a nonocyclic
carbocyclic radical. Illustrative of such radicals are pyrrolyl, furanyl,
thienyl, whbrss iR 4nd RBleﬂ‘é Cﬁ?dé?JeMHeﬂWQd)}Lbu)alll@Oéw Yk ,R”tdmcaaélwﬁe,n
thladlazolyl ébazol % di nyl, pyrroli i nyl, nprpholinyl,
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otherw s ied in the context in which it occurs, the term
"substitut ed" C@mmmpbseof the anmvendiory | may dfxaﬁttelnoalngllornmoee W&mm@nlcrai,neans
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6) al kyl, (d-C 6)al kylthio, cycl oprop hal o (gl ncl udi ng fluoro and chl oro),

O benzyl Whererappropiate saic dgemers, ca ep@aﬁ? Srony theic pdxtggs DYCHRA, - SC2RA,

- CONH2, - SOPINH2 , - NHRA
Nrare, 2BRBNI" oot SO N oo e R
- NHSO2 ORAnd - dRBSCHIBRMEN - tiEiodkHes). Where appropriate such isomers may be
prepared by the application of adaptation of known methods (e.g. asymmetric

synthesis).

As used herein the term “salt” includes base addition, acid addition and
ammonium salts. As briefly mentioned above compounds of the invention which
are acidic can form salts, including pharmaceutically acceptable salts, with
bases such as alkali metal hydroxides, e.g. sodium and potassium hydroxides;
alkaline earth metal hydroxides e.g. calcium, barium and magnesium
hydroxides; with organic bases e.g. N-methyl-D-glucamine, choline
tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,
dibenzylamine and the like. Those compounds of the invention which are basic
can form salts, including pharmaceutically acceptable salts with inorganic acids,
e.g. with hydrohalic acids such as hydrochloric or hydrobromic acids, sulphuric
acid, nitric acid or phosphoric acid and the like, and with organic acids e.g. with
acetic, trifluoroacetic, tartaric, succinic, fumaric, maleic, malic, salicylic, citric,
methanesulphonic, p-toluenesulphonic, benzoic, benzenesulfonic, glutamic,
lactic, and mandelic acids and the like. Those compounds (I) which have a
basic nitrogen can also form quaternary ammonium salts with a
pharmaceutically acceptable counter-ion such as ammonium, chloride, bromide,
acetate, formate, p-toluenesulfonate, succinate, hemi-succinate, naphthalene-

bis sulfonate, methanesulfonate, trifluoroacetate, xinafoate, and the like. For a



- NRACONH2, - NHCONHR - NRACONHRB, - NHCONRARB or - NRACONRARBwherein RA and RB
are independently a (G 4)al kyl group, or RL and RB when attached to the
same nit regenomydskorm together with that nitrogen, a e¢TiGR20BMSMS7gr oup
such as a norpholinyl, piperidinyl or piperazinyl group. An "optional
substituent” nmay be one of the substjguent groups enconpassed in the above
description. Conpounds of the invention nay exist in one or nore
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forms and may be obtained in different crystal habits.

The compounds may also be administered in the form of prodrugs
thereof. Thus certain derivatives of the compounds which may be active in their
own right or may have little or no pharmacological activity themselves can, when
administered into or onto the body, be converted into compounds of the
invention having the desired activity, for example, by hydrolytic cleavage. Such
derivatives are referred to as ‘prodrugs’. Further information on the use of

prodrugs may be found in Pro-drugs as Novel Delivery Systems, Vol. 14, ACS

Symposium Series (T. Higuchi and V.J. Stella) and Bioreversible Carriers in
Drug Design, Pergamon Press, 1987 (ed. E. B. Roche, American

Pharmaceutical Association; C.S. Larsen and J. @stergaard, Design and
application of prodrugs, In Textbook of Drug Design and Discovery, 3" Edition,
2002, Taylor and Francis).

Prodrugs in accordance with the invention can, for example, be produced
by replacing appropriate functionalities present in the compounds of formula (1)
with certain moieties known to those skilled in the art as ‘pro-moieties’ as

described, for example, in Design of Prodrugs by H. Bundgaard (Elsevier, 1985).

Such examples could be a prodrug of a carboxyl group (such as -CO-O-CH,-O-
CO-tBu as used in the pivampicillin prodrug of ampicillin), an amide (-CO-NH-
CH>-NAlky) or an amidine (-C(=N-O-CH3)-NHy).

In the compounds of the invention, the divalent radical -W-[A]-Y- may be,

for example, any of the corresponding radicals in the specific Example



e.g. wth hydrohalic acids such as hydrochloric or hydrobrom c acids,

sul phuric acid, nitric acid or phosphoric acid and the like, and with
organi c awDds109gesewi t h acetic, trifluoroacetic, tartariPCT/GROUVAIDIST
fumaric, maleic, malic, salicylic, citric, methanesul phonic,

p-tol uenesul phoni c, benzoic, benzenegyl fonic, glutamc, lactic, and
mandel i ¢ acids and the |ike. Those conpounds (I) which have a basic

nit roge“csﬁgoaﬁ&o HefW AHAlSERMS, MATRAHIEED Palyl BeVbhd oF MeardBafg i cal ly
accept abl e counter-ion such as amoni um chloride, brom de, acetate,

f or mat e, fgyrmutdeu@iedd): f onat e, succi nate, heni-succinate, naphthal enebis

sul fonate, methangsulfonate, trdfluoroacetate, xinafoatg, and the Loke. For
arevi ew en sal see Hand ok Phar ut+ cal Sa/@:’ Priip,ert_, <
Sel ection,™, e by Staht~and Ver mut /| ey- VG~ V&I nhei mHRGErfany,
2002). It is eg&ected t hat gonpound§'ofm}he inventi3$ may be pregared in
the formof hydrates, and dBI vates. Any reference herein, including the
clainms herein, to "conpounds with which the invention is concerned"” or

“conpounds,.of the invention" ok "the present conpounds’q and the Iike,

i ncl udes refe & to~sal tﬁfdr‘at.gs, @sm vat euc*h* conmpounds. The
term ' sol vat e@i uséd heyeiaNto desmr a ol ecul"af conpl ex conpri sing
t he conpound of the invention and a stoichionetric anount of one or nore

phar maceut i caldy acceptabl® sol vent mol®cul es, for €Xanple, ethanol. The
term'hydrate' is enployed when said solvent is water. |ndividual conpounds
of the invention may exist in several polynorphic forns and may be obtai ned
in different crystal habits. The conmpounds may al so be administered in the
form of prodr Gy $ubetassfaf chimpsunds oitha identivahay égnafla {IAE conpounds whi ch
may be active in their own ri%ht or may have little or no pharmacol ogi cal
activity thensel ves ca\p, when
0 ﬁ’*\ = N/éN
2 t —~
R\N/U\W/kxlf,v X N
H (IA)
wherein V, V', X and X’ are independently -CH= or -N=; and R', R?, Y and W are
as defined in relation to formula (1). Within this subclass, compounds may have

formula (IA"):

R1
2 —
R\N ™ N (IA")
H

wherein Y is O or S and R' and R? are as defined in relation to formula (1).

Another subclass of compounds of the invention has formula (IB):

R1
WORes
2 -
H (1B)

wherein U is CH or N, and R' R? Y and W are as defined in relation to formula
(1), with the proviso that when U is N then W is not NH. Within this subclass,

compounds may have formula (1B"):

R1
L, O
RZ\NJKN SN (IB)
H H



adm nistered into or onto the body, be converted into conmpounds of the

i nvention having the desired activity, for exanple, by hydrolytic cl eavage.
Such deriwetrwew4epre referred to as 'prodrugs' . Further PCmfGB20BNG502570N t he
use of prodrugs may be found in Pro-drugs as Novel Delivery Systens , Vol.
14, ACS Synposium Series (T. H guchiqand V.J. Stella) and Bioreversible
Carriers in Drug Design , Perganon Press, 1987 (ed. E. B. Roche, Anmerican
Phar maceuti cal Association; CS. Larsen and J. stergaard, Design and
application of prodrugs, In Texthook of Dr Desi gn and Di scovery, 3rd

Edi ti on, whe® YTa{l o Sand RrandRsypre as éaﬁvtﬁgginirﬁ'aﬁ_gw? toamela Wi th the
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functionalities present 1n the Conpou or mu certain
noi eties known to those skilled in the art as 'pro-nvieties' as described,
for exanple, 4n Design of Prodrugs by H Bundgaard (Elsevier, 1985). Such

exanpl es goulid be a rodrugRof a carboxyl group (such as -CO O CH2-OCO tBu
as used imghe ) rhi/{a prodrug of anpicillin), an am de (-CO NHCH
2- NAl k2) orHan i nd(-(=N-OCH 3)-NH2) . In the conpounds of the

i nvention, the di'val ent raoﬁ'cal(lO)W[A]-Y— may be, for exanple, any of the
corresponding radicals in the specific Exanpl econpounds bel ow. For exanple,
that radical may be one of the following formulae (B) - (J): (B) (C (D
(E) (F) WherdifY (d D 699, Qiasushadfard infclasionpoandsRofs phnyi,néremt 6-on has

R A S L T T I
subcl ass o fRFRRUMASHIRY have
In the compounds of the invention, including the subclasses of formulae
(IA), (IA"), (IB), (IB'), and (IC) above, specific currently preferred structural
features include the following:
R' may be a group of formula (ll) as defined in relation to formula (1)
above wherein the group -NR®R* is morpholinyl.
R' may be isopropyl or 2,6-dichlorophenyl.
R? may be a radical of formula (IIIC) as defined in relation to formula (1)
above, wherein R” and R® are each methyl.

R? may have formula (11ID), (IIE), (I1IF) or (IlIG):

7\ >§/_> >€_> I\
Now” S . N Do . Nww s

]
" N N
@V (\O ©\
Cl
(D) (IE) (1F) (nG)
g
SN

R? may be a radical of formula (lllA) as defined in relation to formula (1),
wherein mis 0.
R? may be a radical of formula (iliB) as defined in relation to formula (I)
above, wherein (a) T is -CH= and R®=H; or (b) Tis -N=and R®>=H; or (¢) T -
CH=and R°=F.



formula (1Al) : wherein Yis Oor S and RL and R2 are as defined in
relation to fornmula (I). Another subclass of conpounds of the invention has
formul a (WB)2010eesein Uis CH or N, and RlL, R2, Y and Weamr&Resiodshisned i n
relation to formula (1), with the proviso that when Uis N then Wis not
NH. Wthin this subclass, conpounds ymy have fornmula (1Bl) :wherein Y is O
or Sand RL and R2 are as defined in relation to formula (1). A further

subcl ass of C@Fﬂ@h‘élds%ﬂéiltdeh?s innth%na.vaamhaa%l&a@wmc@ddel @N whecel-BrY is Oor
S, R is as d In claiml, and Rl i s phe nber ed

[mn]?cycl rl‘éOhF‘ﬂH oBQC1432 a‘ky|ao$@£1 ©f fo"erﬁ}PQﬂ'%'M ﬂuwa&m ﬁ'l'%'d Gifar el ati on
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speci fi cflumnmdwmraﬁfoe(wmw SCRect ural feat ur es include the follow ng: Rl
T b 2 8RR Aed! A et B S0, e phgh Al ) avove
2, 6- di chpgridipyiensy,|linkéd tdmyarideNan maidB a;mbta()brﬂm(makaa) c(rl‘dln@)tloas defined in
have formila (PPEvaRTIRcal RSy BF A PRSreREn At 'RPLI BhPTSH formi a (
I11A) asifgthned 4 Briérghadd.on to forrrula (1), wherein mis 0. R2 may be a
radi cal of formula (MB) as defined in relation to formula (1) above,
wherein (a) TW&ayde-Gnigd- RS = H, or (b) Tis -N=and R5 = H or (c) T -
_CI;: ??Jd B?,gt— F. Optional substituents in the divalent radical A include -CN,
’ ’ As mentioned above the compounds of the invention are p38MAPK
inhibitors, and thus may have utility for the treatment of diseases or conditions
which benefit from inhibition of the p38 enzyme. Such diseases and conditions
are known from the literature and several have been mentioned above.
However, the compounds are generally of use as anti-inflammatory agents,
particularly for use in the treatment of respiratory disease. In particular, the
compounds may be used in the treatment of chronic obstructive pulmonary
disease (COPD), chronic bronchitis, lung fibrosis, pneumonia, acute respiratory
distress syndrome (ARDS), pulmonary emphysema, or smoking-induced
emphysema, intrinsic (non-allergic asthma and extrinsic (allergic) asthma, mild
asthma, moderate asthma, severe asthma, steroid resistant asthma, neutrophilic
asthma, bronchitic asthma, exercise induced asthma, occupational asthma and
asthma induced following bacterial infection, cystic fibrosis, pulmonary fibrosis
and bronchiectasis.
Compositions
As mentioned above, the compounds with which the invention is
concerned are p38 kinase inhibitors, and are useful in the treatment of several
diseases for example inflammatory diseases of the respiratory tract. Examples
of such diseases are referred to above, and include asthma, rhinitis, allergic
airway syndrome, bronchitis and chronic obstructive pulmonary disease.
It will be understood that the specific dose level for any particular patient
will depend upon a variety of factors including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of

administration, route of administration, rate of excretion, drug combination and



-N2, -OH, -SQ2CG -C 2 al kyl, -S2C1-C2 fully or partially fluorinated

al kyl, C1-C4 alkyl, fully or partially fluorinated C1-C4 al kyl, Cl1-C4

al koxy, fwbl2gtoom4gsartially fluorinated Cl-C4 Bl kOXy, an@CT&IR0B)/05T15¢

dival ent radical A may be a six-nmenbered ring such as phenyl ene or
pyridinylene, linked to Y and Win a4,3 (nmeta) or 1,4 (para) orientation.
The divalent radical A nay be a cycl ohexylene radical linked to Wand Y in
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The compounds with which the invention is concerned may be prepared
for administration by any route consistent with their pharmacokinetic properties.
Orally administrable compositions may be in the form of tablets, capsules,
powders, granules, lozenges, liquid or gel preparations, such as oral, topical, or
sterile parenteral solutions or suspensions. Tablets and capsules for oral
administration may be in unit dose presentation form, and may contain
conventional excipients such as binding agents, for example syrup, acacia,
gelatin, sorbitol, tragacanth, or polyvinyl-pyrrolidone; fillers for example lactose,
sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricant,
for example magnesium stearate, talc, polyethylene glycol or silica; disintegrants
for example potato starch, or acceptable wetting agents such as sodium lauryl
sulfate. The tablets may be coated according to methods well known in normal
pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or
may be presented as a dry product for reconstitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives
such as suspending agents, for example sorbitol, syrup, methyl cellulose,
glucose syrup, gelatin hydrogenated edible fats; emulsifying agents, for example
lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may
include edible oils), for example almond oil, fractionated coconut oil, oily esters
such as glycerine, propylene glycol, or ethyl alcohol; preservatives, for example
methyl or propyl p-hydroxybenzoate or sorbic acid, and if desired conventional

flavouring or colouring agents.



As nentioned above, the conpounds with which the invention is concerned are
p38 kinase inhibitors, and are useful in the treatnment of several diseases
for exanpwe 20mfdsesrat ory di seases of the respiratory traCr/GEREMIDES Of
such di seases are referred to above, and include asthma, rhinitis, allergic
ai rway syndrone, bronchitis and chroqgc obstructive pul nonary disease. It
w Il be understood that the specific dose |evel for any particul ar patient

will depend UPBPtc?ffs:eéﬁé"rpifa gkéu@ﬁ tJ fetiirs thé‘&ﬂu‘é%&%bé%&cﬁﬂ mmcasfana he

speci fic conmpoun e age, eneral health, sex,
di et, ti fdiooforaumtimentt rGreamnor @lntﬁlﬂ@tdﬂff@d&ﬁ@ﬂss\t‘/h@hlrbw beatsedder tecr et i on,

drug co e Icu H@qiéa oi n

treat nerr:?}dbcptél)nncuoﬁggose eve glﬁg%rgsf f‘&regl 5@%@ I h%(r) agtl srg[a e eter?n' ned

by cli ni dascribedalin atandard etguiboekis i of tmarmhaemtmsetﬂucbalasartme Britispener al ,
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from aboti'@g" "to about 100 ng per kg body wei ght of a human, often
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R e o S LA et
sol ut i ongxampiuapensasai spragldreirg ppadec ap seres| irdraleysal For delivery by
inhalation, the active compound is preferably in the form of microparticles. They
may be prepared by a variety of techniques, including spray-drying, freeze-
drying and micronisation. Aerosol generation can be carried out using, for
example, pressure-driven jet atomizers or ultrasonic atomizers, preferably using
propellant-driven metered aerosols or propellant-free administration of
micronized active compounds from, for example, inhalation capsules or other
“dry powder” delivery systems.

By way of example, a composition of the invention may be prepared as a
suspension for delivery from a nebuliser or as an aerosol in a liquid propellant,
for example for use in a pressurised metered dose inhaler (PMDI). Propellants
suitable for use in a PMDI are known to the skilled person, and include CFC-12,
HFA-134a, HFA-227, HCFC-22 (CClLF5) and HFA-152 (CH4F, and isobutane)

In a preferred embodiment of the invention, a composition of the
invention is in dry powder form, for delivery using a dry powder inhaler (DPI).
Many types of DPI are known.

Microparticles for delivery by administration may be formulated with
excipients that aid delivery and release. For example, in a dry powder
formulation, microparticles may be formulated with large carrier particles that aid
flow from the DPI into the lung. Suitable carrier particies are known, and include
lactose particles; they may have a mass median aerodynamic diameter of

greater than 90 um.



adm nistration may be in unit dose presentation form and nmay contain
conventional excipients such as binding agents, for exanple syrup, acacia,
gel ati n, worbiowh9set r agacant h, or pol yvi nyl pyrrol i done; PCiridBeoB/dSa2s57exanpl e
| act ose, sugar, mai ze-starch, cal cium phosphate, sorbitol or glycine;
tabletting lubricant, for exanple nmaggesi um stearate, talc, polyethylene
glycol or silica; disintegrants for exanple potato starch, or acceptable

wetting agent $n HcBaskSofstadtosdldasyl feruiation, adleRainpll it s nmay be coated
according to nethods well known in normnal phar maceuti cal practice. Oal

li qui d prepar &9repRUNdSS the inventiene f or m24fmaf 6anigteanpl e, aqueous or oily

suspensi ons, s,_%wﬁ,honp Li€ Bzl ons, syrqp‘@n@'/@énllggé,rs or may be presented
as a dry product for reconstitution with water or other suitable vehicle

bef ore use. SddiehlorefiiogorpetgaeallF ons mey0%oamt aamisieonvent i onal additives
such as suspew&mﬁroﬁgﬁgh&ae%gﬁe eanpl e 1§°f§)¢98£mst§}”“p’ met hyl cel | ul ose,

gl ucose syrup, rogenat ed edi at's; enul sifying agents, for
exanple lecit H'he astbnebtd;rapomdsouiagah)ee doeed asades;:;nbadrdmudmgson/elm cles

(whi ch | di bl I d
Comomu Aoy Sl D afifian 48 ng SRR EaPbaDNG, dh ardhfRlrafoIg: oo,

al cghol fpmes evay aldditesallyf snteinaxpipents tsaigh a@rfopéﬁwbleppmp@nmyb@@zoat e or
SOorplic a

d, and if des nventional flavourin col ouri agent s. For
Copi cal - EHENALIORATS O et AereRa arfpcra e Sadanges S uS Bty cam
I otion 0rstébllfﬂe'ﬁ?rﬁresé?vﬁﬂxf@soma%mg@'ﬁﬂerfs%rqi|IQ&tbQ@Sn\(\ﬁ\é ¢hsémy poaesed for
the drug are conventional fornulations well known in the art, for exanple

as descr iiaershosifArpieRIate fuHbractive CBW&PH’A@\"‘eut ics such as the British
Phar macopoei a. Fo-mﬁe %%E?edé%sdd?gﬁl‘?ﬁétﬁﬂ\t a”%y ?@b@ﬁo@%t&hgﬁé edaippigenteral ly

in a sterile medium ng on th and concentration used, the
drug can végthiikich aerosols of optimum patrticle snze can be generated and administered,

using an inhalation technique which is appropriate for the patient. In addition to
the use of adaptors (spacers, expanders) and pear-shaped containers (e.g.
Nebulator®, Volumatic®), and automatic devices emitting a puffer spray
(Autohaler®), for metered aerosols, in particular in the case of powder inhalers,
a number of technical solutions are available (e.g. Diskhaler®, Rotadisk®,
Turbohaler® or the inhalers for example as described EP-A-0505321).
Additionally, compounds of the invention may be delivered in multi-chamber
devices thus allowing for delivery of combination agents.
Combinations

Other compounds may be combined with compounds with which the
invention is concerned for the prevention and treatment of inflammatory
diseases, in particular respiratory diseases. Thus the present invention is also
concerned with pharmaceutical compositions comprising a therapeutically
effective amount of a compound of the invention and one or more other
therapeutic agents. Suitable therapeutic agents for a combination therapy with
compounds of the invention include, but are not limited to: (1) corticosteroids,
such as fluticasone propionate, fluticasone furoate, mometasone furoate,
beclometasone dipropionate, ciclesonide, budesonide, GSK 685698, GSK
870086, QAE 397, QMF 149, TPI-1020; (2) B2-adrenoreceptor agonists such as
salbutamol, albuterol, terbutaline, fenoterol, and long acting B2-adrenoreceptor

agonists such as salmeterol, indacaterol, formoterol (including formoterol



be suspended or dissolved in the vehicle. Advantageously, adjuvants such as
a |l ocal anaesthetic, preservative and buffering agents can be dissolved in
t he vehi cwe.2otdomesser, for treatnment of an inflammatory @csTaselcas01she
respiratory tract, conpounds of the invention may al so be fornul ated for

i nhal ation, for exanple as a nasal spfay, or dry powder or aerosol

I nhal ers. For delivery by inhalation, the active conpound is preferably in

the formyphadi rQﬁaﬁﬁéte}o@Scarmromsk%ma@am by 7o asSEtE98D2,
techni ques, in 1u spray-drying, freezedrying and nicronisation. Aerosol

gtene_rat i @Bk a7, @$K|687(806m AZBBHYNY; (B?poéwaatprcudllqmge@@mgdifhamﬁ j et

atom zers or. ul.t rasoni tom zers re I

nmet er ed 8%?&@3*'%" or %P‘gf)cgfl ant -~ reegsadm% ﬁ%tg Otlllﬁlo’ %pgr%rﬁﬁﬁ)n%{ :agt?inve
golﬁpound@AdWaQVSeréﬁdie)eX&ﬂ‘pio@eroi/mkdﬂsahnden (Sgpidoes, oformbtufollﬂmicg/sqmev\der "
elivery systens on of b
pr epar edP loo{rag%gggﬁgqrgﬁ ?‘HF“ W@QF??'&%%&”“HL%E' 'Pefé‘F a&pngsu tt%zgpogg%/ |ﬁ

a |iqui dipaeperdladmeta8bn& X AFBALe, fmaae@t@rdt/mpaz DB@BSLGSISE‘%MQ?&GSK dose
i nhal er éPI\/DI . Propel lants suitab are known to the

ski |l ed @Ry |WGW@%C@QG%FAG@&aG‘{WM%ﬁ §46F89.225p601 2F2) and
HFA- 152 QWG%WBVQ@%HGQR)1é§80@/@éﬁf9fdd%@ %@@C@ﬁ&ﬁh/@éﬂ%%@vem ion, a

conpositi the invention is in dry powder form for delivery using a
dry powderfoimétaradicicdlespnide; (Whrantichplinergic agantsr éorkﬁzsampleMna,tl*S@pﬁmlﬁﬁcl es for

Sel very (i OB S el 2 RUAUSCotile fEL BB B, o1 0
m cr opar Wctxdhemnm(tyASéMQ@BmNuAemﬂwG&Kl%\?3@@5c&)ar0te¢plqnar tGSK & 3rmat ai d
GSK 961081, QAT 370, QAX 028; (5) dual pharmacology M3-anticholinergic/p2-
adrenoreceptor agonists such as GSK961081; (6) leukotriene modulators, for
example leukotriene antagonists such as montelukast, zafirulast or pranlukast or
leukotriene biosynthesis inhibitors such as Zileuton or BAY-1005, or LTB4
antagonists such as Amelubant, or FLAP inhibitors such as GSK 2190914, AM-
103; (7) phosphodiesterase-IV (PDE-IV) inhibitors (oral or inhaled), such as
roflumilast, cilomilast, Oglemilast, ONO-6126, Tetomilast, Tofimilast, UK
500,001, GSK 256066 ; (8) antihistamines, for example selective histamine-1
(H1) receptor antagonists, such as fexofenadine, citirizine, loratidine or
astemizole or dual H1/H3 receptor antagonists such as GSK 835726, GSK
1004723; (9) antitussive agents, such as codeine or dextramorphan; (10) a
mucolytic, for example N acetyl cysteine or fudostein; (11) a
expectorant/mucokinetic modulator, for example ambroxol, hypertonic solutions
(e.g. saline or mannitol) or surfactant; (12) a peptide mucolytic, for example
recombinant human deoxyribonoclease | (dornase-alfa and rhDNase) or
helicidin; (13) antibiotics, for example azithromycin, tobramycin and aztreonam;
(14) non-selective COX-1 / COX-2 inhibitors, such as ibuprofen or ketoprofen;
(15) COX-2 inhibitors, such as celecoxib and rofecoxib; (16) VLA-4 antagonists,
such as those described in WO97/03094 and W097/02289; (17) TACE inhibitors
and TNF-a inhibitors, for example anti-TNF monoclonal antibodies, such as
Remicade and CDP-870 and TNF receptor immunoglobuiin molecules, such as
Enbre!l; (18) inhibitors of matrix metalloprotease, for example MMP-12; (19)

human neutrophil elastase inhibitors, such as ONO-6818 or those described in



flow fromthe DPl into the lung. Suitable carrier particles are known, and
i nclude | actose particles; they may have a nass nedi an aerodynam ¢ di aneter
of great ewOotzhew9@B6mm I n t he case of an aerosol - based f @cCwgBRi0NFP25aNn
exanpl e is: Conmpound of the invention 24 ng / canister Lecithin, NF Lig.
Cone. 1.2 ng / canister Trichlorofluggonethane, NF 4.025 g / canister

Di chi orodi fl uoronet hane, NF 12.15 g / canister. The active conpounds nay be

dosed as vgesess/besh de pPRrstions 053980 earld b 66/08 3512 M205 &b bAtagddists on to the
active conmpounds, the administration forns may additionally contain

a
exci pi enYch Aschase, degsr ib@ﬁa‘r‘i‘pl"\é@%ﬁ%‘b@ﬁ%r@éﬂ@oﬁﬂa@ﬁ SEFhemakie case of
net er ed I Su T L et hhi id< zers,
b cscr vats GBR (ppotony ForaGanRG pHEgBIRE SITERS SR G CRD, B2 athadids faer
i nhal er swhigh médulater dpe i aatien plratherr paestaneid cwegpianels forFexample Bur poses of
i nhal at i e,nu .S e vai l.ab | i osol s of
opti mum QQPP?’(?}(%% '%% %@ﬁé%@étge%gﬁ a?@téa{éﬁééﬁr‘ﬁkﬁi é%e&&&%{]i ﬁg{ Tgfr?r
i nhal at i antdgeaists gsiechwhass hODCHPpr apdi AZD 1981 tdrel paixedntDP1/GRAdE tion to

t he use of , adaptors (spacers, pangde and pear-s ed ainers (e.g.
Nebul at or‘a(‘%gf’"%&ﬁ lf‘Hﬁ{‘i S((LWé gﬁ% %o@%ﬁcag‘éﬁ%egcgﬁf ipﬁ’%r% aﬂ,:ﬂ}af er spray
(Aﬁt f)hal %béﬁi)sﬁs,n%sfu@h ?&W@ﬂﬁlﬂra’i@){, d!mtxl R, ddlta @@cﬁrtiétcuPa?erR l@atrhﬁa ca@ssaism[( hpFWd?r)
i nhal ers, a nunber of technical solutions are avai e (e.g. Diskhaler(r),
Rot adl SKES 2R PIRSHEZeNE: RasiOMaREn? sl BRLGBRobga ke et et IS
EP- A- 05033¢d) asAdeédpgryNimk! Yor GpRREpHYimeOfaridnembihys@httiie/Eanichiterdry i vered in
mul ti-chanber devices thus allow ng for delivery of conbination agents.
Conbi nat icembinations such as theophylline/budesonide,” theophylline/fluticasone

propionate, theophylline/ciclesonide, theophylline/mometasone furoate and

theophylline/beclometasone dipropionate; (25) A2a agonists such as those

described in EP1052264 and EP1241176; (26) CXCR2 or IL-8 antagonists such

as SCH 527123 or GSK 656933; (27) IL-R signalling modulators such as kineret

and ACZ 885; (28) MCP-1 antagonists such as ABN-912.

Methods of synthesis

Compounds of the invention may be prepared according to the routes
illustrated in Schemes 1-6.

Scheme 1

Rr® YH
OHC R R @ R’

r Y
| . 2 | . R i T A =
N ——— ey N
N ~ ﬁ X N risbor1,YisOorS
(V) T W] Ris H or alkyl

. 1.ROC

a

0 (%)
Bu v 2. hydrolysis if R is alky! Rb/NHz
HO,C X)
R’ R R
/
| X o} 0
HO,C (V) Z N N>H= RKNH‘)’@Y@N
x ’ \
N P
H H ! N
(Vi) (I-a)

Compounds of general formula (I-a) may be prepared from compounds of

general formula (1X):

Ra
HOZCﬂ_@Y\@\/\(N
’ SN (X,



O her conpounds may be conbi ned with conpounds with which the invention is
concerned for the prevention and treatnent of inflammatory di seases, in
parti cul avorespiw®gbory di seases. Thus the present i nvenPCOGE2010a158257
concerned wi th pharmaceutical conpositions conprising a therapeutically
effective amount of a conpound of thginvention and one or nore other

t herapeutic agents. Suitable therapeutic agents for a conbination therapy
wi th conpounds of the invention include, but are not limted to: (1)
corticosteroids, such as fluticasone propionate, .fluticasone furoate,

romet asowbefein bist@or hetisower £ end Riiipasgebied tor Rk 0esel Bemulddesoni de,
GSK 6856%2r%ﬁé%@%ﬁ?g%ﬁf%ﬁgra%nﬁgﬁx TPl -1020; (2) b2-adrenoreceptor

agoni sts su ) utero rbutaline, fenoterol, and |ong
acting b2- adRBNHs &€ept or agoni sts such as sal neterol, indacaterol,

formoterol (i.ngchudin or b , fornmoterol, carnoterol, GSK
642444, &gﬁgei%g%s?‘;‘s g%‘tk‘efglég%z% éﬁ@é@é@%‘fa%'@% 678007, AZD3199: (3)

cglr ';r:s EOSt Ie/r ]9: d{s!r@n@ sanéﬁle@obalirg[g@gérﬁAtjucpm}simel—iamg%dmﬁiuotr@feleehylasd -
s ero utj casgne pr.opi onate vair/ Seretide), for r udesoni de
( Synbi coﬂt1)3,"3ft%trr%?§\yﬁ1r P i cason e’fﬁf@‘BfC&PﬁQFBh?tﬁi utifor H})etﬁyl%-&b-

f or mot er glri&hGhRHRPrESY) EabpBimidel drmsRicHRSPRafioddRidR in the presence
i ndacat erol / nomret asone furoate, |ndacaterol/ QAE 397, GSK, 159797/ GSK 685698,

GSK 15980ba beRre s55i598 dilgmropyiethylanirgosisisiydamingk ThegeaqtiandrRay ii¢se, Gsk
159802/ Fﬁl&éﬁﬁ%&ita@%&cﬁf&ﬂ%&ﬁ% A9 hetRd L NRLARRIH HoFhasRRI sie; (4)

antichol fnergic agents, for exanple nuscarinic-3 (M) receptor antagonists
such as igtratydofinamabacange of temperatprasaprafeiablicat roem tampelaeLAS- 34273) ,

i 297 S BRI A R ) T T, O
such as CoKPOUAGL of deherdleiokatlai Xp byorhactometh fosuitable halogenating
agent wich as oxalyl chloride or thionyl chioride in the absence or presence of a
solvent such as dichloromethane or N,N-dimethylformamide at a range of
temperatures, preferably from room temperature to 100°C, followed by reaction
with an amine of general formula (X), using a suitable base such as
diisopropylethylamine, in a suitable sovent such as tetrahydrofuran at a range of
temperatures, preferably from room temperature to 80°C.
Compounds of general formula (I1X) may be prepared from compounds of

general formula (V):

V),

wherein X is a suitable leaving group such as fluorine, bromide or iodide, by

reaction with a compound of general formula (Vill):

ROZC\H_@YH
T (VIII),

wherein R is H or alkyl, using a suitable calatyst such as copper (I) iodide,

copper (l) chloride, palladium acetate, tetrakis(triphenylphosphine)palladium (0)



exanpl e | eukotri ene antagoni sts such as nontel ukast, zafirulast or

pranl ukast or |eukotriene biosynthesis inhibitors such as Zileuton or

BAY- 1005,won010liB495ant agoni st s such as Amel ubant, or FLAPCIrdB2biots0xs7such as
GSK 2190914, AM 103; (7) phosphodi esterase-1V (PDE-1V) inhibitors (oral or
i nhal ed), such as roflumlast, cilomdast, Qglenmlast, ONO 6126,

Tetom |l ast, Tofimlast, UK 500 001 , GSK 256066 ; (8) antihistam nes, for

exanpl e ép&@%w@ 1hb§!@aﬁ &f7chok F‘ﬁ?noff@ﬁ@&atn% pé}lﬁﬁﬁ.‘lﬂ?m)stnsthe%%éh&%r

f exof enadi ne, citirizine, I ne or as em zol e or dual Hl/H3 receptor
ant agoni #tes peawhcawfcaslsue@ﬁeZ@JandSSﬂQCMOm@S*dIWQ)hYBnt 1@-wbsnadhmiest s, such

Cyst of nePGiNey dostlsiE e 0o BHBHERHY, bing el MR LARERER

cystei nePS el n orant ine at or
exanpl e aatboaaiz ,potaspmm dwytloxids, potasssing ea@onatael bneodmnnmmbuto)klgie or

Geoxyr | bohBcleaEle® | Mool ke BRI hip ARG SETERT SHEF &7 doREhe g™

ant i bi ot hfein IEﬁFoI@K@'ﬁB' 6r Y N-irfeimgiofmaiiler atys| :rangedoazémpmmS (14)
non- sel ectlve COX-1 / COX-2 inhibitors, such as |bu§rofen or ket oprof en;

(15) coxpfershlybetyesn 49 120°Cefallowsf it Knig aliof d¥okydsolypis @rceidmgs
ant agoni § cE)ﬁretfﬁa‘é‘%h( g@Plﬁqu&I ifeldl iRQsk 4 WOO7/ 03094 and WDO7/02289; (17)

TACE i nhibitors an itors, for exanple anti-TNF nonocl onal
ant i bodi es, s@@mmnaemfgad@raafmmm\émaxahg prewared d@m 6emMparIGFoRfl obul i n

nol ecul e (18) inhibitors of matrix netall oprotease, for
exanpl e Wr%gﬂ) %??)E(%nan neut rophi |l el astase inhibitors, such as ONO 6818
or those described i nNWO2005/ 026124, WO2003/ 053930 and W06/ 082412; (20) A2b
ant agoni sts such as .t hose described in WO2002/42298; (21) nodul ators of
chenoki ne re(;(gp(k/orL unction, for exanple antagonists of CCR3 and CCR8; (22)

conpounds whi c Ml ate the action of other prostanoid receptors, for
exanpl e a

H (V),

using a suitable oxidant such as chloramine T, lead tetracetate or
phenyliodine(lll) diacetate, in a suitable solvent such as dichloromethane or
ethanol at a range of temperatures, preferably between room temperature and
100°C.

Compounds of general formula (IV) may be prepared from compounds of

general formula (l1):

N
R,
by reaction with an aldehyde of general formula (ill):

R®CHO (llI),
in a suitable solvent such as ethanol or tetrahydrofuran at a range of
temperatures, preferably between room temperature and 80°C.

Alternatively, compounds of formula (IV) may be prepared from

compounds of formula (ll) by reaction with a compound of general formula (VI):



t hronboxane A ant agoni st; DPl1 antagoni sts such as MK-0524, CRTH2

ant agoni sts such as ODC9101 and AZD1981 and m xed DP1l/ CRTH2 ant agoni sts
such as AMB2008194¢583) PPAR agoni sts i ncl udi ng PPAR al phaCagBeresoisguch as
fenofi brate), PPAR delta agonists, PPAR gamma agoni sts such as

Pi oglitazone, Rosiglitazone and Bal agLi tazone; (24) nethyl xant hi nes such as
t heophyl | i ne or am nophyliine and net hyl xant hi ne/ corticosteroid

conbi nat i onsRseu@I% g)t heophyl | i ne/ budesoni de, theophylline/fluticasone

pr opi onat e, theophsl ‘ i ne/ci cl esoni de, theophylline/ nonetasone furoate and

t heophy! using/ beca onetsaable di paayfstipoidebydialiey A2zagegbni stssickuch ass t hose

descri bed. | : 2 176 . (2 r, Il ni sts such
as SCH 5§?fg§ﬁ§ﬁ°%&§g@g°£?%%ﬁ'£ tglggﬁg ﬁgﬁ%z?m(?uldgtsgrgun%ﬁc as

Ki neret digbpfepl/IBHam(ris) inViCl- duitableagsmivesit s sselt hasasdigdbradigthamdet trods of
synt hesi s %gnﬁ)jundts of the inventiton na bebI repared accor di ngaéto t he

rout es i PFE8PIEEed pr{agg%é)ﬁégmggrg_urg%h%%éeri GRALOYP GRWEFEY™F or mul a
(1-a) mawyn®asprepared from conpounds of general formula (1X): HO 2C
(I'X),whereinr is Q or 1, Yis S or P a d&@is as defined for Rl in
general for muPHemafively. reARRIUSES wiof h Oé‘ﬁ’”%ﬁ dhayeher afenad?%uffam( X): Rl
NH2 (X), c¥hpbehds lolAudgvApfined for R2 in general formula (1). Using a
sui t abl e coupl i ng agent sucﬁ as 2-(7-aza-1/-/-benzotriazol e-1-yl)-

Ra
Ty
il NH
X N

: Vi,

using a suitable dehydrating agent such as Burgess’ reagent, triphenyl
phosphine and hexachloroethane, phosphorus oxychloride, acetic acid or
Mitsunobu conditions
(diethylazodicarboxylate/triphenylphosphine/trimethylsilylazide), in the absence
or presence of a suitable solvent such as tetrahydrofuran, toluene or NMP, at a
range of temperatures, preferably between room temperature and 120°C.

Compounds of general formula (VIl) may be prepared from compounds
of general formula (Il) by reaction with a carboxylic acid of general formula (VI),
as described for the preparation of compounds of formula (I-a) from compounds
of formula (1X).

Scheme 2
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(I-b)

Compounds of general formula (I-b) may be prepared from compounds of

general formula (XII):



1, 1 ,3,3-tetranet hyl uroni um hexafl uor ophosphate, 1-ethyl-3-(3'-

di met hyl am nopropyl ) carbodiim de or dicycl ohexyl carbodiimde in the
presence Wb 2a100@8B6such as dii sopropyl et hyl am ne or tri eChydBnioms025The
reaction nmay take place in a suitable solvent such as dichl oronet hane,

L/, L/-dimethyl formam de or tetrahydrgjuran at a range of tenperatures,
preferably at roomtenperature. Alternatively, conpounds of formula (I-a)
may be prepared from compgunds of general formula (1X) by reaction with a
sui tabl e hal oge e(‘nt wi ch as oxalyl chloride or thionyl chloride in
t he absence or ?Na sol vent such as dichl oronet hane or

L/, L/-dinet hV:leormam e al a range of terrperatures preferably fromroom

ST 2 U, (RO s AL LY L el b R S et Lor o

sovent sugefpasnd ef gateralrfofrmulatXdl): a range of tenperatures, preferably from
roomtenperature to 800C. Conpounds of general formula (IX) may be prepared
from compounds of general formula (V): wherein X is a suitable |eaving
group such as fl r| ne, brom de or iodide, by reaction with a conpound of
gener al forrruIRa H\EC' ROX, YH (VII1), wherein Ris Hor alkyl, using a
sui tabl e cal aty$*t suc z ﬁ pper (1) iodide, copper (I) chloride, palladium
acetate, tetrakis(triphenyl phosphine)palladium (0)or dichloro(l

- bi s(di phenyl phosphi no)ferrocene)palladium (11), in the absence or the

D el i R e B e B ALY s SUBBERRAL L S,
car bonat @s dpaéthyBsuidxitedn exdidganeoot ssonitniles i thenaeeende sfalbagy such
terf-but g)s(ldqlsopropylethylamme at a range of temperatures, preferably between room
temperature and 100°C.
Compounds of general formula (XIll) may be prepared from amines of
general formula (X) according to known literature procedures (e.g.
WO02006/009741, EP1609789).
Alternatively compounds of general formula (I-b) may be prepared from
compounds of general formula (XII) by reaction with an amine of general formula
(X), using a suitable coupling agent such as phosgene, diphosgene or
triphosgene, in a suitable solvent such as dichloromethane, toluene,
tetrahydrofuran or acetonitrile, using a suitable base such as triethylamine,
pyridine or diisopropylethylamine, at a range of temperatures preferably between
0 and 100°C.
Compounds of general formula (Xll) may be prepared from compounds

of general formula (V):

R
AN
NN (),

by reaction with a compound of general formula (XI):

SH(X1),



The reaction may take place in a suitable solvent such as tol uene,

Nmet hyl pyrrol i di none or L/, L/-dinmethylformam de at a range of tenperatures,
pr ef er ablwohetovwess640 and 1500C, followed, if R is al kylPCTigB2hyds0d57si s
according to nethods known to those skilled in the art. Conpounds of
general formula (V) may be prepared $§om conpounds of general formula (IV):
using a suitable oxidant such as chloramne T, |ead tetracetate or
phenyliodine(lll) diacetate, in a suitable solvent such as dichl oronet hane
or ethanol at a range of tenperatures, preferably between room tenperature
and 1000@singoapsuiiale obagrntychl asocRBIUE (qalhonply, potassimar BYdrpxiden conpounds
of gener f 0O : 2aCh b I formul a
(11 rBeiaRhi piriohate ol ¥odi Rk tildlle) BinglRUAE of pretEhies 3 o

t et r ahydsoitablacaktysd suaings aippee (ip édidaioesopperdf)dirabiide bad wesritabteom

tenperature and 80C0C._ Al ternatiyel 0 of fo a (LVv) be

pr epar edﬂ@?%ﬁ\ o ourffs c‘?,#@p}?&ryé)ytjﬁ)p%gﬁgﬁggoéﬁgbn é&%e a ((g:rom:;g%ynd of
general CocionddldidnineR TRRredctioh, mapital@ plaseliin abdudtabley selvéntgdudahaed rati ng
base. suciPIugheyiN SRRORYTAEREnTIAIaTa ob AL Of GBI BT IRIE S ringe o
di chl or ogeidhangaRire AGRERADIY bétkreeAldoamndaramecof tenperatures, preferably

bet ween room t enperature and 1500C. Alternatively, conmpounds of formula

(1'V) may Sehemeebar ed from
a R*
R’ R°HN—<}0H R 0
X { O A 7 N/\<N
28N\ \N \ 'N S \N'
S \N' > RcHN AN N HZN (XVI)
(XV)

M

{I-c)
Compounds of general formula (I-c) may be prepared from compounds of

general formula (XVI):

RE

\‘N
H,N x~""N

2 (XVI)

by reaction with a compound of general formula (XIli) or (X), as described for the
preparation of compounds of formula (I-b) from compounds of formula (XII).
Compounds of general formula (XVI) may be prepared from compounds

of general formula (XV):



conpounds of formula (VI1): using a suitable dehydrati ng agent such as
Burgess' reagent, triphenyl phosphine and hexachl or oet hane, phosphorus
oxychl or iwe,20e0®4456 aci d or M tsunobu conditions PCT/GB2010/050257

(di et hyl azodi car boxyl at e/ tri phenyl phosphi ne/trinmethyl silylazide), in the
absence or presence of a suitable sobyent such as tetrahydrofuran, toluene
or NWMP, at a range of tenperatures, preferably between roomtenperature and
1200C. Cg,lﬁg J npounds of
general ftor %ﬁg@{ﬁy) Qﬁse{ugggl%ﬁgﬁﬂé\%ﬁ%yyuéaﬁggI%iegrogéc)?@ﬁ%‘&'ggﬁmegrcgl formul a
(V1), asnbdisadsi krewrfiorthoseeskillesbiarthe Bdn of conpounds of formula (l1-a) from

e propar ed  FTPESgbhgenEr g (RYE ARt Blarrarfim CORPRS oL G

Ra i s asofigéneraldofronlalR¥):i n general formula (1), by reaction with a conpound
of general formula (XII1): wherein Ro is as defined for R2 in general
formula (1), in a suitable solvent such as dinethyl sulfoxide, 1,4-dioxane
or acetonitrile, imkthe presence of a base such as diisopropylethyl am ne at
a range of te r“a(((ur es, preferably between roomtenperature and 1000C.
Conpounds of geneeal formula (XII1) may be prepared from am nes of general
formula (X) accordi ng(\’)o known |iterature procedures (e.g. WX006/ 009741 ,
EP1 609789). Alternatively conpounds of general formula (l-b) may be

prepared from
by reaction with a compound of general formula (XIV):

RHN—  )»OH XV

as described for the preparation of compounds of formula (XII) from compounds

of formula (XI).

Scheme 4
X 7 Ra
" (Rd)zN@S—S W NRY), R® HZN@S\CNC(N
XA (XVil) ONQS ~nA N g SN
N — — : ~ —_— (XIX)
SN Rdis O N SN
(xviiny J‘ R
V) Ris H 0,
1
b
|
xiy Cl

0 N R?
b
H H N PN
(I-d)

Compounds of general formula (1-d) may be prepared from compounds of

general formula (XIX):

Ra
X5
w3,
SN (XIX),

by reaction with a compound of general formula (XIll) or (X), as described for the

preparation of compounds of formula (I-b) from compounds of formula (XII).



conpounds of general forrmula (XII) by reaction with an am ne of general
formula (X), using a suitable coupling agent such as phosgene, di phosgene
or triphosgenw/09eséa suitable sol vent such as di chl or omeChagB2p10005D25€NeE,
tetrahydrofuran or acetonitrile, using a suitable base such as
triethylamne, pyridine or diisopropytethylam ne, at a range of
tenperatures preferably between Gand 1000C. Conpounds of general fornula

(XI1) may be @oﬁﬂﬁfu‘ﬁgsf&%@pﬁwm k) Wﬁé‘lpréﬁrwlﬁ%n{ wmsjour(d.\é)’ by

reaction with a conpound gener al or mula (XI'): H2N SH using a

sui t abl e obgererslformule (X¥4l)um car bonat e, pot assi um hydr oxi de, potassi um
carbonate or sodiumtert-butoxide, in the absence or presence of a suitable
cal atyst such as copper () iodide or copper (I) brom de and a suitable

| i gand such as ( 9 di rreeg l)-1,10-phenanthroline, proline or 1,2-
cycl ohexyl di &\ ction may take place in a suitable sol vent such

as toluene, Lf- Q&ﬂg nmet hanol or L/, L/-dinethylformam de at
a range of terrperatures pr bl y bet ween 40 and 1500C. Schene 3 (I-c¢)
Compounds of general for rrul a (l-c) my be prepared from conpounds of

general formula (XVl) reaction with a conpound of general fornmula
(XI11) oPY('gpctiey Vﬂ@séri“ﬂ@@'ef spductive RgephsHER A% 8P o i¥§s 9P #or nul a

(I-b) fropyogeRogdds @fe fpEdBHca % !datalyst such as palladium on charcoal,
platinum oxide or Raney Nickel, in the presence or absence of acid such as
hydrogen chloride or acetic acid, in a suitable solvent such as methanol, ethanol
or ethyl acetate, at a range of temperatures, preferably between room
temperature and 80°C.

Alternatively compounds of general formula (XIX) may be prepared from

compounds of general (V):

by reaction with a compound of general formula (XVII):

d. = ~ d,
(RN >rs-s7_ TNR),

N N , (XVII)

wherein RY is H, with a suitable metallated species such as butyliithium,
magnesium or i-propylmagnesium chloride, in a suitable solvent such as
tetrahydrofuran or diethyl ether, at a range of temperatures, preferably between -
78°C and room temperature.

Compounds of general formula (XVIil) may be prepared from compounds
of general formula (V) by reaction with a compound of general formula (XVII),
wherein R® is O, as described for the preparation of compounds of general

formula (XIX) from compounds of general formula (V).



Conmpounds of general formula (XVI) may be prepared from conpounds of
general fornmula (XV): (XV)wherein Rc may be a suitable protecting group or
H by deprwoeotomomsaccordi ng to net hods known to those sleCiriGatoionsoise art .
Compounds of general formula (XV) may be prepared from conmpounds of general
formula (V): by reaction with a conpggnd of general formula (XIV): RCHN CH
(XiV), as described for the preparation of conpounds of forrmula (XII) from
conpound% Enkgynula (X1). Scheme 4 (I-d) Conpounds of general formula

(I-d) ma pared from conmpounds of general formula (Xl X): by reaction
wi th a conpound of raI formul a (XIII) or (X), as descrlbed for the
preparation of Féorrp 2of fornul a (I b) from corrpounds oR* fornul a

(XI1).Co yof geamer al x@n?h@k may be @p Eﬁd/&hl \om conmpounds of
general fo (m—rr*;* ( gaction wit e reductive
agent such aﬁwtl n (11) chloridedaron or hydrogen gasmnin the presence of a
catal yst such as pall adium on charcoal, platinum oxi Raney Nickel, in
t he presence or absence of acid such as hydrogen chl Hpr acetic acid,
in a suitable solvent such as nethanol, ethanol or e acetate, at a

range of tenperatures, preferably between room o
R*’\NJ\,Q

(xxu|)

R\&UQ

(l-e)

Compounds of general formula (I-e) may be prepared from compounds of

general formula (XXIl):
R
Saex

HN SN (XXII),

by reaction with a compound of general formula (XXIII):

0
R A Cl

H (XXM,

using a suitable base such as diisopropylethylamine, potassium carbonate,
sodium carbonate or sodium hydride in the absence or presence of a suitable
catalyst such as potassium iodide or sodium iodide, in a suitable solvent such as
dichloromethane, tetrahydrofuran or acetonitrile, at a range of temperatures,
preferably between room temperature and 80°C.

Compounds of general formula (XXIll) may be prepared from amines of
general formula (X), according to known literature procedures (e.g. Migliara et al.
Farmaco (1992), 47(1), 111-19).

Compounds of general formula (XXIl) may be prepared from compounds

of general formula (XXI):



tenperature and 800C. Alternatively conmpounds of general formula (Xl X) may
be prepared from conpounds of general (V): by reaction with a conpound of
general fworenlo9§98¢l 1): wherein Rd is H wth a suitabl eCesrbioaisers7speci es
such as butyllithium magnesium or i-propyl magnesiumchloride, in a

sui tabl e sol vent such as tetrahydrofgfan or diethyl ether, at a range of
tenperatures, preferably between - 780C and room tenperature. Conpounds of
general formula (XVI11) may be prepared from conpounds of general fornula
(V) by reaction with a conpound of general formula (XVIl), wherein Rd is Q
as described for the preparation of conpounds of general formula (XIX) from

conpounds of gﬁw la (V). Schene 5 (V) (XXI) (XXII) Conpounds of
general forngi gf/\my 8@% epared from conpounds of general fornula
g

(XXI'l'): by reaction with ound of general formula (XXIll): o C
(XXI'1'1), using a suitable base such as diisopropylethyiam ne, potassium
car bonat e SOdlﬁUm car boHate or .sodi um %dl’l d i,n the absence rd%resence of

a sui t abMBetEl B ys f tiehlerolesting grquey ?)‘Ft'°§o?:ﬁcl9 0

sui t abl exs@ly ethose&Rillag irfineldror onet hane, tetrahydrofuran or acet onitrile,

at a range of tenperatures, prefer abl)xX bet ween room ten*ﬁ]er ature and 800C.
Compounds of general formula I) may be prepared from compounds

of general formula (V):

Ra

L

N

SN (),

by reaction with a compound of general formula (XX):

RCNC>— OH XX)

b

as described for the preparation of compounds of formula (XIl) from compounds
of formula (XI).

Scheme 6
0

RO
o e oo

N
(XxV) (XXV1)

V)
b
R \NHZ x)

@U

(-6

Compounds of general formula (I-f) may be prepared from compounds of

general formula (XXVI):



Compounds of general formula (XXI11) may be prepared from am nes of general
formula (X), according to known |iterature procedures (e.g. Mgliara et al.
Far maco (W02R)0/0949561), 111-19). Conpounds of general foPEWGB20MXS0I57may be
prepared from conpounds of general formula (XXI):Ra ON R N (XXI) wherein
Rc is a suitable protecting group, bygdeprotection according to nethods
known to those skilled in the art. Conpounds of general formula (XXl) may
be prepared from conpounds @f general forrmula (V): by reaction with a
conmpound of genera fo Na{(XX) R N ~OH (XX), as described for the
preparation of £ Formula (XII) from conmpounds of fornula (X).
Schene 6 Conpounds ~of ge er | (kmwmul a (1-f) may be prepared from conpounds
of general formula (XXVI):by reaction with am nes of fornula (X) as
described for the preparation of conpounds of general forrmula (l-a) from
conmpoundg 3% SRS Wit 5:9\"@1%' 6f fdrifula @Wﬂg&rﬂfedgﬁﬂeﬂh@ pife‘ébfﬂllbﬁ §XXVI ) may
be prepar\é ?rom conpounds eneral formula (XXV): wherein is al kyl, by
depr ot eccomnoa@dmfcnaﬁrgraléormlmgda) fravo wamMpeURdpekdeyiaralfagnula (IX)

Compounds of general formula (XXVI) may be prepared from compounds

of general formula (XXV):

Ra
=N
RO N

wherein R is alkyl, by deprotection according to methods known to those skilled
in the art.
Compounds of general formula (XXV) may be prepared from compounds

(XXV)

of general formula (XXIV):

o)

RO :
> (XXIV),

by reaction with a compound of general formula (V), as described for the
preparation of compounds of general formula (XII) from compounds of general
formula (XI).
Scheme 7

Compounds of general formula (V) may be prepared as described in
Chem. Soc.Jpn., 1980, 53, 2007-11.

cl
H p X X
Xy, SO,Ph” N7 TR? = Chloranil =
/ N 7 N
N



in the art. Conpounds of general fornula (XXV) may be prepared from
conpounds of general fornmula (XXIV): by reaction with a conpound of general
formul a (W,20e09asscri bed for the preparation of conmpoulrd3/GH20y3e25al
formula (XIl1) from conpounds of general formula (Xl). Scheme 7 Conpounds of
general fornmula (V) may be prepared ag described in Chem Soc.Jpn., 1980,
53, 2007-1 1.Scherme 8 (I X) (XXVII) (XXVI1I1) (1-9) (XXI X) Conpounds of
general fhBped (1-9) may be prepared from conpounds of general fornula
(XXI'X): by reaction with an anine of general forrrula (X): RoNH2 (X),
wherein Ro is as defi ned for R2 bn general l"or I)oas descrl befd above

Cormpoundsio@ Y feh @ Q@M@ en pne are ,%m#@p
gener al for%@e@%m T wherein ReA s by deprotRec rdl ng to

net hods known to t hose Skl |1 ed I xtihe art. Corrpounds ofxxggner al fornul a
(XXVI11) may be prepared from conpounds of general formula |[(XXVII]):(XXVI |)
by reaction with a suitable conmpound RdX (XXXl) using a suijtabl e base such
as |ithium hexanet hyl di sil azide or sodium hydride in a suit|abl e sol vent
such as o NH,

w UX i R )j\_@ U%

(-9} (XXIX)

Compounds of general formula (I-g) may be prepared from compounds of

general formula (XXIX):

0 R®
YA
HO™ “~ \N,N
R
(XXIX)

by reaction with an amine of general formula (X):

R°NH; (X),
wherein R® is as defined for R? in general formula (l) as described above.
Compounds of general formula (XXIX) may be prepared from compounds
of general formula (XXVIII):

0 R®
C YA
R°O - N
Rd NS N
(XXVIIN)

wherein R is alkyl by deprotection according to methods known to those skilled
in the art.
Compounds of general formula (XXVII) may be prepared from

compounds of general formula (XXVII):



tetrahydrofuran, DMF or diethyl ether, at a range of tenperatures,
preferably between roomtenperature and 800C. Conpounds of general fornula
(XXVI ) meg 2bw/qeuespar ed from conpounds of general fornulPaT(@Bg)10/08057ei n r
isl Yis Sor O and Ra is as defined for RL in general forrmula (I) by

reaction with an al cohol of general rmul a (XXX) according to nethods
known to those skilled in the art. (XXX) Ceneral experinmental details
Abbrevi ations used in the experinental section: ag. = aqueous; DCM =

di chl oronet hane; DI PEA = dii sopropyl et hyl am ne; DWF =

L/, L/-di met hyl f ormam de; DVS@' = di net hyl sul foxide; EDCI HCl =
1-ethyl -3-(3f-di I p{opyl ) carbodi i m de hydrochl oride; EtQAc = ethyl
acet at e; = nolg@%ﬁt flash col um chromat ography; h = hour; HATU
= 2-(7-aza-1H be riaeteN-yl)-1, 1

, 3, 3-tetramepdyAiyr oni unmhexaf | uor ophosphate; HOBt = 1-hydroxy-benzotriazol e;
HPLC = hi gh performance |iquid chromatography; LCM5S = |iquid chromatography
mass spectronetry;

by reaction with a suitable compound R%X (XXXI) using a suitable base such as
lithium hexamethyldisilazide or sodium hydride in a suitable solvent such as
tetrahydrofuran, DMF or diethyl ether, at a range of temperatures, preferably
between room temperature and 80°C.

Compounds of general formula (XXVII) may be prepared from
compounds of general formula (1X):

RE

HO,C {\}@Y\@/\(N
’ SN (1)),

wherein ris 1, Y is S or O, and R? is as defined for R" in general formula (I) by
reaction with an alcohol of general formula (XXX) according to methods known
to those skilled in the art.

RCOH (XXX)

General experimental details

Abbreviations used in the experimental section:
ag. = aqueous;
DCM = dichloromethane;
DIPEA = diisopropylethylamine;
DMF = N,N-dimethylformamide;
DMSO = dimethyl sulfoxide;
EDCI! HCI = 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride;
EtOAc = ethyl acetate;
EtOH = ethanol;
FCC = flash column chromatography;
h = hour,;

HATU = 2-(7-aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium



MeCN = acetonitrile; MeOH = nethanol; mn = mnutes; NVR = nucl ear nmagnetic
resonance; RT = roomtenperature; Rt = retention tinme; sat. = saturated;
SCX- 2 = swoang/oatsson exchange chromat ogr aphy; TFA = tripChGB2080008035¢ aci d;

THF = te
Aut onom
under an
wer e obt
detectio

trahydrof uran. The nonencl ature of structures was assigned using

2000 Nanme software from MDL gyc. Al reactions were carried out

at nosphere of nitrogen unless specified otherwi se. NMR spectra

ﬁé%ﬂ:ofdbh%sbfﬁéﬂe?“ Unity Inova 400 spectroneter with a 5nminverse
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| ng. at : vance DPX 300 spectroneter with
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i n ppm r eCMS wdiquid dhedomatographysnbsmspechibRedyect ra were assi gned usi ng

ctrum Anal yst Version 4.0.b21 . \Were products were purified
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pr obe op
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by fl ash

ography, 'flash silica'" refers to silica gel

for

chr omat oy, mEth@abl: t o 0. 070 mm (220 to 440 nesh) (e.g. Fluka silica gel

60), and
el ution

8Hn GJBINYEESt he Conbi Fl ash (r) Conpani on
NMR = nuclear magnetic resonance,

RT = room temperature;

Rt = retention time;

sat. = saturated;

SCX-2 = strong cation exchange chromatography;
TFA = trifluoroacetic acid; THF = tetrahydrofuran.

The nomenclature of structures was assigned using Autonom 2000 Name
software from MDL Inc.

All reactions were carried out under an atmosphere of nitrogen unless
specified otherwise.

NMR spectra were obtained on a Varian Unity Inova 400 spectrometer
with a 5mm inverse detection triple resonance probe operating at 400 MHz or on
a Bruker Avance DRX 400 spectrometer with a 5 mm inverse detection triple
resonance TXI probe operating at 400 MHz or on a Bruker Avance DPX 300
spectrometer with a standard 5 mm dual frequency probe operating at 300 MHz.
Shifts are given in ppm relative to tetramethylsilane. NMR spectra were
assigned using DataChord Spectrum Analyst Version 4.0.b21.

Where products were purified by flash column chromatography, ‘flash
silica’ refers to silica gel for chromatography, 0.035 to 0.070 mm (220 to 440
mesh) (e.g. Fluka silica gel 60), and an applied pressure of nitrogen up to 10
p.s.i accelerated column elution or use of the CombiFlash ® Companion
purification system or use of the Biotage SP1 purification system. All solvents
and commercial reagents were used as received.

Compounds purified by preparative HPLC were purified using a C18-
reverse-phase column (100 x 22.5 mm i.d Genesis column with 7 um particle
size), or a Phenyl-Hexyl column (250 x 21.2 mm i.d. Gemini column with 5 pm

particle size), UV detection at 230 or 254 nm, flow 5-20 mL/min), eluting with

an :}ggl | ed pressure of nitrogen up to 10 p.s.i accelerated colum



purification systemor use of the Biotage SPl purification system All

sol vents and comerci al reagents were used as recei ved. Conpounds purified
by preparsiDizon/idRls€ were purified using a C18- reverse- phagB20o/03ms7( 100
22.5 mmi.d CGenesis colum with 7 mmparticle size), or a Phenyl - Hexyl
colum (250 x 2 1.2 mmi.d. Gemni cggum with 5 mmparticle size), W
detection at 230 or 254 nm flow 5-20 niL/mn), eluting withgradients from

100- 0 t oo d¥R4rRE £6d-8361001H0% Walerfc@nttildi @8ntaink¥g 0Fide FFAGIHA,0r M C
acid) or water/MeOH (containing 0.1% TFA or 0.1%form c acid). Fractions

cont ai ni fgmicheadidiqar rwatefMediltt (coniaiving 1Q-8% By A @usOdital ipEnis) agidh-e pool ed,

the orga . LOR . ratlion.s ang, t Netd ueous
fracti ont T5hE o R g R o e R e By RS e P 884 by
pr epar at pueledifh€ anganic fraolicrt einevedfhyrevaperadion Tand thel regaining aggeatsher wi se

stated. The.Liquid. .Chromatogr r opY.: LC systens
used ar elraRieh SeRie PLoSRRE el B e EoubE SRR Db ae
C18- r eveHre -(pharseisclatadnas fodtate & THA BhienaniesextHamse3tatedparti cl e si ze),
elution with A ter, +.0.1% forn c,acid, B: acetonjtrile +.0 1% formc
acid. G adi en?he@‘ﬂéﬂdelﬁhr@m??or%aﬁrﬂyoﬁ%ﬁ/ BPRCtERRCORY O(Léa}é) @n55Hé(§ 50 2.0 95
5 4.50 250stbm8qusad2Pe2. 0 5 95 6.00 2.0 95 5 Detection - MsS, ELS, UV (200 nL
split to with in-line UV detector). M

Method 1

Waters ZMD quadrupole mass spectrometer with a C18-reverse-phase
column (30 x 4.6 mm Phenomenex Luna 3 pm particle size), elution with A:

water + 0.1% formic acid; B: acetonitrile + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 2.0 95 5
0.50 20 95 5
4.50 2.0 5 95
5.50 2.0 5 95
6.00 2.0 95 5

Detection - MS, ELS, UV (200 uL split to MS with in-line UV detector). MS
jonization method - Electrospray (positive and negative ion).

Method 2

Waters Platform LC Quadrupole mass spectrometer with a C18-reverse-phase
column (30 x 4.6 mm Phenomenex Luna 3 pm particle size), elution with A:

water + 0.1% formic acid; B: acetonitrile + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 2.0 95 5
0.50 2.0 95 5
450 2.0 5 95
5.50 2.0 5 95
6.00 2.0 95 5

Detection - MS, ELS, UV (200 pL split to MS with in-line UV detector). MS
ionization method - Electrospray (positive and negative ion).
Method 3

Phenomenex Gemini C18-reverse-phase column (250 x 21.20 mm 5 ym



I oni zation nethod - Electrospray (positive and negative ion). Method 2
Waters Pl atform LC Quadrupol e mass spectroneter with a Cl8-reverse-phase
col um ( 30408/amme5Phenonenex Luna 3 nm particle size), eCutdBN10MSIIFTA:
water + 0.1%formc acid; B: acetonitrile + 0.1%formc acid. Gadient:
Gadient - Time flow milnin %A %8 0.9 2.0 95 5 0.50 2.0 95 5 4.50 2.0 5 95
5.50 2.0 5 95 6.00 2.0 95 5 Detection - M, ELS, WV (200 niL split to M5
with in-[] t r i I ositive
and negak) ?@@Ie%ﬁgf eﬁgiﬁoﬁlt%%hgﬁggﬁggqgﬁ?% Sdrzee\%%?és@ﬁ%[g?e{%ol um (250
2 1.20 nfnrﬁ\icmapidr Gradientsi 8%%, AlBPuBi torb%iA/85%: Bwayeed 5-mio. -1flew eateil® aci d; B:
acetonitr % form t 9 to 5% A/ 95% B over
15 mn "*LI/%W P(a%ttéeLCﬁ)fg -Aﬁlllﬁe‘"i‘ﬁ}'g fcj 9?@%2-20“%%@# %L(jgﬁ‘det ector set at 220
nM wavel ateghdd 4aMet hod 4 Waters M cromass ZQR0O00 with a C18- reverse phase

col 100 3 L ggi ' Mt i cl ith
A water + 0. DatPDy Mitomers 2agiB Jul A BB rPie S hase faBipTt 1904 Y 0e adi en :
G adi ent mm Hig&iné Iohpedd-iviths 3 PRtidle 9Rell -t Rith AORaferG- ®5%5formic

acid; B: acetonitrile + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 1.0 95 5
1.00 1.0 95 5
15.00 1.0 5 95
20.00 1.0 5 95
22.00 1.0 95 5
25.00 1.0 95 5

Detection - MS, ELS, UV (100 uL split to MS with in-line UV detector). MS
ionisation method - Electrospray (positive ion).
Method 5

Waters Platform LC Quadrupole mass spectrometer with a C18-reverse-
phase column (30 x 4.6 mm Phenomenex Luna 3 um particle size), elution with

A: water + 0.1% formic acid; B: methanol + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 2.0 95 5
0.50 20 95 5
4.50 2.0 5 95
5.50 2.0 5 95
6.00 2.0 95 5

Detection - MS, ELS, UV (200 L split to MS with in-line HP1100 DAD detector).

MS ionization method - Electrospray (positive and negative ion).

Method 6

Phenomenex Gemini C18-reverse-phase column (250 x 21.20 mm 5 pm
particle size), elution with A: water + 0.1% formic acid; B: methanol + 0.1%
formic acid. Gradient - 95% A/5% B to 5% A/95% B over 15 min - flow rate 18

mL/min. Detection - In-line UV detector set at 254 nM wavelength.



15.00 1.0 5 95 20.00 1.0 5 95 22.00 1.0 95 5 25.00 1.0 95 5 Detection - M5,
ELS, UV (100 nmL split to MSwith in-line UV detector). M ionisation nethod
- El ectrospraw/opssitive ion). Method 5 Waters Pl at f or mPCTGRatvsps e nmass
spectrometer with a Cl18-reversephase colum (30 4.6 nm Phenonmenex Luna 3 mm
particle size), elution with A© wategg+ 0.1%formc acid; B nethanol +
0.1% formc acid. Gadient: Gadient - Tine flownL/mn %A %8 0.00 2.0 95 5
0. 50 2.0@% 8d% 50 2.0 5 95 5.50 2.0 5 95 6.00 2.0 95 5 Detection - M5,

ELS, WV B m. split to MSwith in-line HP1 100 DAD detector). M

i oni zat i on neWVatdrs Midremass Q2800 (ithsa Cil8aeeerdephgae icokimmo00 #MBOhod 6

Phenonenex m.ni £18-reverse-ph columm (250 x,2 1. 2 5. mm particle
ey ortiniiae i cpsul SRS TG BREh D A wheT 1TV OIS or
aci d. G adideBt mettis NGV Boinsic atdAGYademd: over 15 min - flow rate 18

./ mn. tectiop - In-Line W .detector set 254 nM wavel engt h. Met hod 7
WAt er s N&?@ﬁﬁ _S-HZ@OOOﬂWt'HUg‘"tlB}; ever se- pthase col umm (100 3.0
85

0.00 1.0 15
1.00 1.0 85 15
13.00 1.0 5 95
20.00 1.0 5 95
22.00 1.0 85 15
25.00 1.0 85 15

Detection - MS, ELS, UV (100 uL split to MS with in-line UV detector). MS
ionisation method - Electrospray (positive ion).
Method 8

Waters ZMD quadrupole mass spectrometer with a C18-reverse-phase
column (30 x 4.6 mm Phenomenex Luna 3 pm particle size), elution with A:

water + 0.1% formic acid; B: methanol + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 20 95 5
0.50 2.0 95 5
4.50 2.0 5 95
5.50 2.0 5 95
6.00 2.0 95 5

Detection - MS, ELS, UV (200 pL split to MS with in-line Waters 996 DAD
detector). MS ionization method - Electrospray (positive and negative ion).
Method 9

Waters Micromass ZQ2000 with a Acquity BEH C18 column (50 x 2.1
mm with 1.7 ym particle size), elution with A: water + 0.1% formic acid; B:

methanol + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 0.4 85 15
0.40 0.4 85 15
6.00 0.4 5 95

8.00 04 5 95



mm Higgins Clipeus with 5 nmparticle size), elution with A- water + 0.1%
formc acid; B: nmethanol + 0.1%formc acid. Gadient: Gadient - Tine flow
mLLni n %¥wWeRo0/0®sé. 0 85 15 1.00 1.0 85 15 13.00 1.0 5 96TAM200/0505375 95
22.00 1.0 85 15 25.00 1.0 85 15 Detection - Ms, ELS, WV (100 nmL split to M5
with in-line UV detector). M ionisagion nethod - Electrospray (positive
ion). Method 8 Waters ZMD quadrupol e nass spectroneter with a

C18-revegsy phase col umpg £ 30 x 4. @gsnm Phenoggnex Luna 3 mm particle size),
elution with A: water + 0.1%formic acid; B: nmethanol + 0.1% formnic acid.

G adi ent 10@0adi ent - Ti Rt fl ow nmLBRin %A 9816.00 2.0 95 5 0.50 2.0 95 5
4.50 2.0 2 ) i (200 mL
pi 1o MR R R i R e e o P SRt e Choa -

El ectrosfmy (positive and negati ve |on). Met hod 9

Method 10
Waters Quatro Microtriple quadrupole with a C18-reverse-phase column
(100 x 3.0 mm Higgins Clipeus with 5 pm particle size), elution with A: water +

0.1% formic acid; B: methanol + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 1.0 85 15
1.00 1.0 85 15
13.00 1.0 5 95
20.00 1.0 5 95
22.00 1.0 85 15
25.00 1.0 85 15

Detection - MS, ELS, UV (100 pL split to MS with in-line UV detector). MS
ionisation method - Electrospray (positive/negative ion).
Method 11

Waters ZMD quadrupole mass spectrometer with a C18-reverse-phase
column (Acquity BEH C18 reverse column, 1.7um, 100 x 2.1mm), elution with A:

water + 0.1% formic acid; B: acetonitrile + 0.1% formic acid. Gradient:

Gradient - Time flow mL/min %A %B
0.00 0.4 95 5
0.40 0.4 95 5
6.00 04 5 95
6.80 0.4 5 95
7.00 0.4 95 5
8.00 0.4 95 5

Detection - MS, UV PDA. MS ionisation method - Electrospray (positive/negative

ion).



Waters M cromass ZQR0O00 with a Acquity BEH C18 colum (50 x 2.1 mwth 1.7
mmparticle size), elution with A. water + 0. 1% formc acid; B: nethanol +
0. 1% f or O 2000/084956 adi ent: Gradient - Tinme flow nm _/ m RCYEBABI0NS0370. 4 85
15 0.40 0.4 85 15 6.00 0.4 5 95 8.00 0.4 5 958.80 0.4 85 15 10.00 0.4 85 15
Detection - M, UV PDA. M5 ioni sati\c;gﬁrret hod - El ectrospray
(positivel/negative ion). Method 10 ters Quatro Mcrotriple quadrupol e

with a CE8- se- phase colum (100 x 3.0 mmH ggins Clipeus with 5 mm
particleg‘al:n \‘igqel ution with A water + 0.1%formc acid; B: nethanol +

0. 1% f or N-Cyeloipdo pyintethgkh3-{3-B-t2tnmerphoeliiidapl-éthony Jxphemyl]-9A 98 0. 00 1.0 85
15 1. 00 5 15 13.00 1.0.5_ 9 .00 1.0 5 95 22.00 1.0 85 15 25.00 1.0
85 15 Dehegt"&SWZS"‘%&%,3'&ng'dws(yiﬂég)‘?ﬂyﬁ}‘éﬁ?ﬁm MS with in-l1ine W
detector). MS ionisation phocg - Electrospray (positive/negative ion).

0 Y
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a. N-(5-lodo-pyridin-2-yl)-N"-[1-[3-(2-morpholin-4-yl-ethoxy)-phenyl]-meth-
(E)-ylidene]-hydrazine

IQN,NQON@

To a suspension of 5-iodo-2-hydrazinopyridine (6.62 g, 0.028 mmol) in
EtOH (90 mL) was added 3-(2-morpholin-4-yl-ethoxy)-benzaldehyde (6.63 g,
0.028 mmol). The reaction was heated at reflux for 2 h under nitrogen, then
cooled to RT. The resulting precipitate was collected by filtration and washed
with EtOH to afford the title compound (10.93 g, 86%) as a white solid. LCMS
(Method 1): Rt 2.37 min, m/z 453 [MH"]. "H NMR (300 MHz, CD;0D): 6 8.24 (1
H, d, J 2.2), 7.90-7.84 (2 H, m), 7.36-7.18 (3 H, m), 7.12 (1 H, d, J 8.8), 6.94-
6.89(1H m),419(2H,t J54),3.72(4H,t,J46),283(2H,t J54), 2624
H, t, J 4.6).
b. 6-lodo-3-[3-(2-morpholin-4-yl-ethoxy)-phenyl]-[1,2,4]triazolo[4,3-
a]pyridine

0

SN

To a solution of Example 1 step a (10.93 g, 24.16 mmol) in DCM
(100 mL)/EtOH (15 mL), was added Phl(OAc), (10.74 g, 33.35 mmol). The
reaction was stirred at RT for 72 h, diluted with DCM (25 mL) then washed with
aq. sodium hydroxide (1 M, 25 mL) and brine (25 mL). The organic layer was
dried (MgSOQ,), filtered, and the filtrate was concentrated in vacuo. The residue
was triturated with Et,O (10 mL) and the resulting solid was collected by filtration
to afford the title compound (9.98 g, 92%) as an off-white solid. LCMS (Method
1): Rt 2.11 min, m/z 451 [MH"]. "H NMR (400 MHz, DMSO-dg): 5 8.69 (1 H, s),



Met hod 11 Waters ZMD quadrupol e mass spectroneter with a Cl18-reverse-phase
colum (Acquity BEH C18 reverse colum, 1.7um 100 x 2.1 mm), elution with
A. wat er woQoieiwmsm ¢ acid; B: acetonitrile + 0.1% f or mCe/GR200)/05@5adi ent :

Gadient - Time flownL/mn %\ %8 0.00 0.4 95 5 0.40 0.4 95 5 6.00 0.4 5 95
6.80 0.4 5 95 7.00 0.4 95 5 8.00 0.43P5 5 Detection - M5, W PDA. M5

I oni sation nmethod - El ectrospray (positive/negative ion).Exanple 1

L/'- Cycl oprany! e hbe? iéogf# ér EIFJS?“Q' ikl 14Hi;{ -t bPWA? pharg!  -m),

[1,2,4]triazol o] an enzam

L/ - (5- |oadsp(yrhlddnla-m)4~2_1/(2rl[-l;Lt,[J35 ?2&@&16”@4@5340—%5 kokly }.-bhéhyl ] - net h-
(B)-yli dg% ZI ne To a suspension of 5-iodo-2-hydrazinopy i dine (6.62
0. 0 0282t E O (90 M ) was added

3- (2- nor phol 3- {G-{B {2- Meirbbﬁm)-4lqﬂmthbxlys)lcpmbny(lﬁ[16234];riaﬂo|@2433fa1pj/|)idin'-rme reaction
was heat ed at §f| ux for h under nitrogen, then cooled to RT. The
resul ti nYISW T'?%FQ"?/\B%"’COI | ected by filtration and washed with EtOH to

afford the t|tIe conpo 810 93 g, 86% as a white solid. LCVMS (Method 1):
Rt 2.37 min, mz 453 [ v—1H NWR (300 MHz, CD3CD): d 8.24 ( 1 H d, J

2.2 790 2 7.3 18 (3 H, , (.12 1 H d, . . 94-
). ﬂ%g”\ L7y18 | m ( d, J 8.8), 6.94

A reaction vessel was charged with Example 1 step b (400 mg, 0.888
mmol),  3-mercaptobenzoic acid (205 mg, 124 mmol), [1,1%-
bis(diphenylphosphino)ferrocene] dichloropalladium(ll) 1:1 complex with DCM
(138 mg, 0.168 mmol), cesium carbonate (578 mg, 1.777 mmol), and DMF (3
mL). The reaction was degassed (x3) under argon. The reaction was heated at
90°C for 24 h then allowed to cool to RT, filtered, and the filtrate concentrated in
vacuo to afford the title compound (422 mg, quantitative). LCMS (Method 2). Rt
2.20 min, m/z 477 [MH"].

d. N-Cyclopropylmethyl-3-{3-[3-(2-morpholin-4-yl-ethoxy)-phenyl]-[1,2,4]
triazolo[4,3-a]pyridin-6-ylsulfanyl}-benzamide

A reaction vessel was charged with Example 1 step ¢ (213 mg, 0.447
mmol), cyclopropanemethylamine (32 mg, 0.447 mmol), HATU (212 mg, 0.558
mmol), and DMF (3 mL). DIPEA (225 pL, 1.34 mmol) was added, the reaction
was stirred at RT for 24 h then concentrated in vacuo and the crude residue
purified directly by reverse phase preparative HPLC (Method 3) to afford the fitle
compound (92 mg, 39%) as an off-white solid. LCMS (Method 4): Rt 6.55 min,
m/z 530 [MH"]. "H NMR (400 MHz, CDCl;): 6 8.39 (1 H, s), 7.89 (1 H, s), 7.75-
7.65((2H, m), 7.51-7.30 (5 H, m), 717 (1 H,d, J 9.6), 7.08 (1 H, d, J 8.4), 6.85
(1H,m),425((2H,tJ52),379(4H,tJ44),326(2H,t J6.2),3.00(2H,t,
J5.2),2.77 (4 H, m), 1.07-0.95 (1 H, m), 0.52-0.44 (2 H, m), 0.24-0.18 (2 H, m).

The following Examples were prepared using similar methods to that

used in Example 1.



6.89 (1 H mM, 419 (2 H t , J 54,
J 5.4), 2262 (4 H t , J 4.6). b.

6- | odo- 3-WB-20®/a9a5phol i n- 4-yl - et hoxy) - phenyl ] -[ 1, 2, 4] t r Pe@TEB2D/BO257
alpyridine To a solution of Exanple 1 step a (10.93 g, 24.16 mmol) in DCM
(200 M )/EtOH (15 m ), was added PIgé(OAc)Z (10.74 g, 33.35 nmmol ). The
reaction was stirred at RT for 72 h, diluted with DCM (25 m _) then washed
with ag. sg Hﬂ;ﬂéhy%‘i%{u‘?@ 1M 25 |{mR 435191“9” ne (25 nl _) cmEhe organic

| ayer was dried (MgSO4) filtered, and %he filtrate was concentrated in
vacuo. The rM&idue was triturated with Et O (10 m _) and the resulting
solid was collected by filtration to @bfigrdeseHtd)ts.8 @onypound (9.98 g,
9299 as an off-white solid. LCVS (MetshaDol(:H R), 72821(1H,mh, 4, m z 451 [ MHH]

3.72 (4 H1, J 4.6), 2.83 (2 H, t ,

1H NMVR (400 Mz, ode) : d 8. 69 (715)H7545}1 i, ¢1J§>51 #60-d, J 9.5), 7.60 (
1H d J9.5), 758 ( 1 H t ’§i7 97)40 18{1HtJ§11)52815@"h')(MéThdc83(Rﬂ_ H, d,
‘é %1)2 252(131(2 H H; ) > 7P 5% (2H fn) 699(4H d; XB)% 5718 fon, iz J

3-{3-[ 3- (2- Mor phol i n- 4-1 - & Moxy) - pthg/é IV

yI sul fanylj -benzoic acid A reaction \gssg ?[, S11C@AaY) gedawh t h Exanple 1 step
b (400 ngy, 0.888 mmol), 3-nercapt obengy(gmpu @yt d.24 mol ), [ 1

, 1' - bi s(di phenyl phosphi no) f errocenel4.4ji chi oropal | adl ur‘r(l ) 1:1 conpl ex

Wit h DCM (138 ng, 0.168 nmol), and

2@&&53&%@ @l &%Mﬂ byri di n- 6-

DMVF (3 m_).
heated at 900C fo

The reaction was degassét {( »k
h then all ovved 7t97

filtrate concentrat in vacupto aff"?ﬁiél‘%j gé %; Pﬁ%
quantitative)s LClvé M&gd 2 Rt\NC% ( oz Ay

F Jt‘b7)R7‘|'81

0.3), 7.10 (1 H, dd, J 2.6, 1), 6.75
(1H, dd, J 5.7, 1.7), 4.24 (2 H, t,
J5.3),378 (8 H, m), 3.49 (4 H. t
J4.8),297 (2H,t J5.3),2.75 (4
H, t, J 4. 5)

(CDCls): 8.41 (1 H, s), (

d, J 96), 7.49 (1 H, t 40
(1H,s),7.35(1H,d, J 26
(2 H, d, J 5.5), 7.19-7.10 (5 H,
m), 7.13-7.05 (4 H, m), 6.59 (1
H, s), 425( H, t, J 5.5), 3.79 (4
H.t J 4.5), 3.65 (2 H, 5), 2.93 (2
H, t J 5.5), 2.70 (4 H, t, J 4.3),
237 (3H,s),1.32 (QH, s).
(CDCly): 8.39 (1 H, s), 7.69 (1 H,
d, J9.5), 7.47 (1 H, t, J 8), 7.37-
7.25 (7 H, m), 717 (1 H, d, J
9.7), 7.07 (2 H, m), 6.69 (1 H, d,
J10), 6.29 (1 H, d, 11.8), 4.18 (2
H, t J 5.2), 3.79-3.71 (8 H, m),
369 (2 H, s), 3.08 (4 H, t, J 4.5),
2.85 (2 H, t, J 5.5), 2.61 (4 H, m).
(CD;OD): 8.50 (1 H, s), 7.64 (1
H d, J 9.6), 7.32 (2 H, d, J 8.1),
7.28 (1 H, dd, J 9.6, 1.6), 7.21-
7.15 (6 H, m), 6.30 (1 H, s), 3.57
(2H,s), 353 (1H,m), 2.32 (3H,
s), 1.47 (3 H, s), 1.45 (3 H, s),
1.30 (9 H, s).

(CD;OD): 7.89 (1 H, s), 7.84 (1
H, dd, J 9.6, 1.0), 7.64-7.53 (3 H,
m), 7.43 (1 H, dd, J 9.6, 1.6),
7.35-7.28 (2 H, m), 7.22-7.15 (2
H, m), 7.15 (4 H, s), 6.32 (1 H,
s), 3.57 (2 H, s), 2.31 (3 H, s),
1.31 (9 H, s).

7.75 (1 H,
J8) 7.
7.7), 7

cesi uncbakbesatleH(BA3 adp (11. 777 mmol ),
), @rd di |"b.ld 6A.7). The reacti on was
|H‘ tdbr ed,

549 min, m/z
638 [MH"].

(Method 4): Rt
8.32 min, m/z
702 [MH.

(Method 3): Rt
7.59 min, m/z
[MH"] 669.

(Method 4): Rt
11.35 min, m/z
539 [MH™].

(Method 4): Rt
12.70 min, m/z
641 [MH].

and t he
ndMemQCW)nﬁt



d. /V-Cycl opropyl net hyl - 3-{3-[ 3- (2-nor phol i n-4-yl - et hoxy) - phenyl ]-[1, 2, 4]
triazol o[ 4, 3-a] pyridi n-6-yl sul fanyl }-benzam de A reaction vessel was

char ged wohotxanpbe 1 step ¢ (213 ng, 0.447 nmol), cyclroprGRrarasezsiyl am ne
(32 nmg, 0.447 mmol), HATU (212 ng, 0.558 mvol), and DVF (3 m ). DI PEA (225
m_, 1.34 mmol) was added, the reacthgn was stirred at RT for 24 h then
concentrated in vacuo and the crude residue purified directly by reverse
phase preparative HPLC ( Met hod ot the t|t € Gonp ound (92 ng, 39%
as an of f-white solid. LOVB, ( 8(8 (mq 5?:8 g%] f 1H NVR
(400 Mz, CDOI3) : f@;i;(r s), 808944wds)75> B Y K
751730(53H n, ”zm 1°H" d, Jmt6)go 70337(2517|—H .q) Ji3844)|qn&85 1
H m, 4.25 (2 H, t? 379(4722708 7HJm}@432(13—12§3 2@4 , J 6.2),
3.00 (2 H t, J52, 2 77 (4 H m 51B.@F 6)953(2H, B}, 2@p, 0.52-0.44 (2 H,
m, 0.24-0.18 (2 H, m. The foll owi nd3Bxanbbes20rtd nprepared using sinilar
met hods to that used in Exarrpl e 1. ExdapCe): SD?UbIHm)e7$MP{4OO MHz) d LCMVB

No. (CDCI3) : 8.63 35 leI-PG)s)7338(3O|@ JOUR o7 %2 1 H d
J7.5), 7.54 ( 1 H @ 75"013?%0‘")(1% rﬁadd7~’32?t%

Method 3): Rt m), 7V 1 Y <21H75)0§ ? &9’92( 1 H,
., J 8), 6.66 7. 1501 o z H, 4';1)4 ﬂ,, (624|114H; 637
MH] . J 5.6), 3.79 (4°H t , 4 )155 3%8.6), 3.11 (4 H, t

J 4.7), (9H, s)

-~ o/~

Example 10
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-(4-{3-[3-(2-morpholin-4-y|-
ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl}-phenyl)-urea

(0]

\/\N
7 I O S N Q
W18 : :
H H

a. 3-(6-Bromo-[1,2,4]triazolo[4,3-a]pyridin-3-yl)-phenol

Boron tribromide (1 M in DCM, 13.1 mL, 13.1 mmol) was added slowly to
a stirred solution of 3-(3-benzyloxy-phenyl)-6-bromo-[1,2,4]triazolo[4,3-a]pyridine
(1 g, 2.63 mmol) in DCM (5 mL) at -78°C. The reaction was allowed to warm up
to RT, stirred for 24 h, and treated with sat. NaHCOj solution until pH > 7. The
product was extracted with DCM:MeOH 9:1 (mL) , dried (MgSO,), and
concentrated in vacuo. Purification of the crude residue by FCC (DCM:MeOH,
1:0 to 9:1) afforded the title compound (350 mg, 46%) as a yellow solid. LCMS
(Method 2): Rt 2.65 min, m/z 290 and 292 [MH"].
b. 6-Bromo-3-[3-(2-morpholin-4-yl-ethoxy)-phenyl]-[1,2,4]triazolo[4,3-
a]pyridine



2.85 (2

H,
8.39 (1 H t, J1.2), 807 (1
( 1 H dtworom/®49ss.5), 7.59 ( 1
7.55-7.44 (3 H n), 7.40-7.32 (3

. mz O.
1.7), 4.

H t , J 5. 3),

, J 9.6),

7 26 (Me thod 4

H t , J505), 2.60 (4

3), 710 ( 1 H, dd, J 2.6, 1)y 6.75 638 [MH +]
24 (2 H t . 353, 3.78 (84 m), 3.49 (4 H

5(4H t, J4.5) (CDCIS): 8. 41

FN_t , J 8, 7.40 ( 1 H s), 7.3%

1
7.49 (

, 6.59 (Tg;ff‘é 2 ni . 4 , .5), 3.
Ht, Jasys3 65 (2 H s), 2.93 (2 H, S J 5.5), 2.70 (4 H, t

2.37 (3

H s), 1.32 (9 H s). (CDQ3) : 9 (1H s), 7.69 (1 H

A “mixture of Example 10 s)tep a (250 mg, 1.21" mmol), N-(2- "

bromoethyl)morpholine hydrochloride (306 mg, 1.32 mmol) and K,CO3 (500 mg,
3.62 mmol) in DMF (20 mL) was heated at 50°C for 24 h. The reaction was then
allowed to cool to RT and concentrated in vacuo. The residue was purified by
FCC (DCM:MeOH, 1:0 to 9:1) to afford the title compound (479 mg, 98%) as a
yellow oil. 'H NMR (300 MHz,CDCl;): 6 8.44 (1 H, dd, J 1.7, 1), 7.74-7.69 (1 H,
m), 7.50 (1 H, t, J 7.9), 7.39-7.35 (2 H, m), 7.35-7.30 (1 H, m), 7.14-7.08 (1 H,
m), 4.21 (2 H,t, J 5.6),3.74 (4 H, t, J 4.6), 285 (2 H, t, J 56), 2.63-2.56 (4 H,
m).

c. 4-{3-[3-(2-Morpholin-4-yl-ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a] pyridin-6-
yisulfanyl}-phenylamine

o\/\N
ook O
H,N NN

The title compound was prepared in a similar manner to Example 1 step
¢ using Example 10 step b and 4-amino-benzene-thiol. LCMS (Method 2): Rt
2.14 min, m/z 448 [MH"].

d. 1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-(4-{3-[3-(2-morpholin-4-y|-
ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl}-phenyl)-urea

A mixture of Example 10 step ¢ (315 mg, 0.703 mmol), 5-(2,2,2-
trichloroethoxycarbonyl)amino-3-tert-butyl-1-p-tolyl-1H-pyrazole (299 mg, 0.703
mmol) and DIPEA (116 pL, 0.675 mmol) in DMSO (3 mL) was heated at 55°C
for 24 h. The reaction was concentrated in vacuo and the residue purified by
reverse phase preparative HPLC (Method 3) to afford the title compound (202
mg, 41%) as an off-white solid. LCMS (Method 4): Rt 8.46 min, m/z 703 [MH*].
‘H NMR (400 MHz,CDCl): & 9.30 (1 H, brs), 8.34 (1 H, br s), 816 (1 H, s),
7.49-7.41 (3H, m), 737 (1 H,d, J 9.6), 729 (2 H, d, J 8.4), 7.25-7.20 (2 H, m),
718 (2 H,d, J 8),7.09-7.04 (2H, m),6.90 (2 H, d, J8),6.44 (1H,s),4.15 (2 H,
t,J54), 3.72(4H,t,J45),288(2H,t,J54),264(4H,t, J4.4),2.11(3H,s),
1.30 (9 H, s).

t , J4.4). (CDCI3) : 8.80 ( 1 H br s),
H d, J57), 797 ( 1 H t, J1.7), 7.81
H, dd, J 9.5, (Mt hodPEXGH0101050257
H m, 7.16 ( 1 H dd, J 1.6, 5 -4 9 min
(1 H dd, J 5.7,

t , J 4.8),

H s), 7275 ( 1 H d

1H d, J 7.7,

Rt (2‘3} d, Jb55), 7.19-7.10 (5 H m, 7.13-7.05 (4 H,
zH s), 425 (2 H t , J55), 3.79 (4 702 [ MH]

2.97 (2

4. 3))



J9.5, 747 (1H t, 38, 7.37- O 7.25 (T H m, 7.17 ( 1 H d ,
thod 3): Rt 9.7), 7.07 (2 H m, 6.69 (1 H d, 759 ninmz J 10),

(1 Wp2010/@4958), 4.18 (2 H, t , J 5.2), 3.79-3.71 PBTIHB1)0,0sPNTH | 669
69 (2 H s), 3.08 (4 H t, J45), 2.85 (2 H t ., J505), 2.61 (4 H,
m. (CDBCOD): 8.50 ( 1 H s), 7.64 ( 4 H d, J 9.6), 7.32 (2 H d, J 8.1),
(I\/tat;]od 4): Rt 7.28 ( 1 H dd, J 9.6, 1.6), 7.21- 7.15 (6 H n), 6.30 ( 1
H s), 3.57 1 ol ; b 539 rMH
49 1 a7 (gﬂﬁfgl??/,lﬁ'@l?g%rﬁ?%v%sﬂ)s'}se!ﬁ?leid?)%n%gsﬁllér tH’des t6: tl%’se(l%eh' T H
s), 7.84inExarppled®, (steps.ccd) 1. 0), 7.64-7.53 (3 H, (NE thod 4) Rt n) 7.43 (
1H dd, J 9.6, 1.6), 7.35-7.28 (2 H m, 7.22-7.15 (2 12 -7 0 min >nz H,
M, 7.15 (4 H s). 6.32 ( 1 H 641 [Mi+] s), 3.57 (2 H S), 2.31 (3 H, s),
1.31 (9 HExshpleCDS@Dyture3. 26 ( 1 H, t , NWIRL400 MHP). &5-7. 68LGM. H, 1), 7.48 (
1H t, J()ethod 7): R 8.0), 7.44 (2 H d, J 7.5), 7.40 ( 1

(CDCly): 9.42 (1 H, bs),
8.43 (1 H, bs), 8.12 (1 H,

g& Q/VO s), 7.48—7.29 (8 H, m),
7.30-7.23 (4 H, m), 7.21- (Method 4): Rt 13.95
" SO (& .y 72T (dothod

709 (4H m), 703 (1 H, . )
dd, J 9.6, 16) 681 (2 H M m/2z680 [MH]
d, J 8.1), 6.45 (1 H, s)
5.06 (2 H, s), 2.04 (3 H
s), 1.29 (9 H, s).

@%_

Example 12
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-(6-{3-[3-(2-morpholin-4-yl-
ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl}-pyridin-3-yl)-urea

o)

N
s w
7 O X =
\N%\/U\/OI/UQ\N «/O
N7 N7 N XN
H H

a. 3-[3-(2-Morpholin-4-yl-ethoxy)-phenyl]-6-(5-nitro-pyridin-2-ylsulfanyl)-
[1,2,4]triazolo[4,3-a]pyridine

(o]

N
s I\
oN N sy

To a solution of Example 1 step b (300 mg, 0.67 mmol) in THF (5 mL) at
0°C was added dropwise 2 M isopropylmagnesium chloride in Et,O (335 pL, 0.67
mmol). The reaction was stirred at 0°C for 1 h, then 2,2’-dithiobis(5-nitro-
pyridine) (227 mg, 0.73 mmol) was added. The reaction was allowed to warm to
RT and stirred for an additional 1 h then diluted with EtOAc (10 mL). The
organic layer was washed with 1 M NaOH (10 mL), brine (10 mL), dried
(MgSOQ,), and concentrated in vacuo. Purification by reverse phase preparative
HPLC (Method 3) afforded the title compound (50 mg, 16%) as a yellow solid.



t , J20), 7.38-7.25 (7 H, ), 13.44 nin, mz 7.22-7.08 (7 H, ), 6.32
H s), 679 [MH#] . 5.13 (2 H, s), 3.53 (2 H, s), 2.29 (3 H s),

8- 1. 20WO20H/090956 (CDCI3) : 8.07 ( 1 H, s), 7.68 ( 1 BCTGB00/BIBY, 7.33

H m, 7.29- 7.13 (5 H m, 7.07 (2 H dd, J (Method 9): R 9.5 1.7),

9 ( 1H s), 3.80-3.59 4.11 nin, gz (6 H m), 3.52 (2 H n), 3.41- 3.30
H m, 2.47 (4 H m, 624 [M#] . 1.55 (3 H s), 1.53 (3 H s), 1.32 (9
) -

s). Exewd @Mé@nod 1) Rt233 min, m/z 479 [MH] H NMR (400 MHz, CD;0D): &
5-fert-Butyl - ol -3-yl) 2-mor phol i n-4-yl et ho
6-

n

H
(1
1.3
(3
6.5
(1
H,
1-
LS P dag Y Pina S, @;Ama.m &b 132 2 T 90 B i e o

! Bfo@%h 78 "’7]55 2a|210|'n 745673450 G- 73251'7)200 Q40kh) BoesPp fr{ bromide (1
M DCM ﬂ? a 2

[ ded’'slomy to a stirred sol'ution of
S-A- benzﬁl"dx@/Yﬁrﬁéhy@J ﬁIJerb%(Z H'\t rJlﬁébQJ'O(Slé,ltpym@l ne ( 1g, 2. 63 ol )

i n DCM ( e 0 Aar

stirred for %3@'( a’@ g 58!;{%‘2‘&” I\'/\h& ﬁ ﬁ;‘%)é‘?hé{@]:éé’g sofé@l[ {jhyﬁ? > 7. The
product yRsulfanygsyredinvg-ylaniadt MeCH 9:1 (nl_) , dried (l\/gSO 4) , and
concentrated in vacuo. Purification of the crude residue by FCC (DCM MeCH,

1:0 to 9:1) afforded bitle conpound (350 ng, 46% as a yellow solid.
LCMB (Method 2): Rt 265 mon-al z 290 and 292 [MH +]

s
IR e T
NN NSy

Example 12 step a (50 mg, 0.11 mmol) was dissolved in EtOH (10 mL)
and treated with Pd/C (10%) (10 mg). The reaction was stirred at RT under an
atmosphere of hydrogen over 72 h. The catalyst was filtered under nitrogen and
the filtrate concentrated in vacuo to give the title compound (31 mg, 66%).
LCMS (Method 1): Rt 1.94 min, m/z 449 [MH"].

c. 1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-(6-{3-[3-(2-morpholin-4-yl-
ethoxy)-phenyi]-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl}-pyridin-3-yl)-urea

The title compound was prepared in a similar manner to Example 10 step
d using Example 12 step b. LCMS (Method 4): Rt 8.06 min, m/z 704 [MH"]. 'H
NMR (400 MHz,CDCl3): 6 8.70 (1 H, br s), 857 (1 H, s), 8.25 (1 H, dd, J 8.7,
27,799 (1H,d,J27),773 (1 H,brs), 763 (1 H,d,J9.5), 747 (1H,1 J8),
7.35-7.23 (6 H, m), 7.09 (1 H, dd, J 8.4, 2.5), 7.04 (2 H, d, J 8), 6.45 (1 H, s),
420(2H,t,J54),3.73(4H,t,J46),291(2H,t,J54), 267 (4H,s),222(3
H,s), 1.34 (9 H, s).

Example 13
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-(5-{3-[3-(2-morpholin-4-yl-
ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl}-pyridin-2-yl)-urea

\% f 7 O\/\N’\
7 [ O Ny SNF N K’
& ”JL”IN:V T d



b. 6-Brono-3-[3-(2-norpholin-4-yl-ethoxy)-phenyl]-[1,2,4]triazol o[ 4, 3-

aj pyridineA m xture of Exanple 10 step a (250 ng, 1.21 mmol), L/-(2-

br onmoet hywpreoropieedsone hydrochl oride (306 ng, 1.32 muol ) PamGHKAOAB035500 ng,
3.62 mol) in DMF (20 m _) was heated at 500C for 24 h. The reaction was
then allowed to cool to RT and conceprated in vacuo. The residue was
purified by FCC (DCM MeOH, 1:0 to 9: to afford the title conmpound (479

ny, 38‘;/% _?S £{§/f’j t{P‘O%Jhogﬁ?ﬁ%&&%M’r‘?yj}cﬁ%ﬁitn?zglgﬂfﬁﬂagﬁ{édilﬁsdd J 1.7,

7 35-7. 39|s(u|fany|} pyridid-2iylamin8 ( 1 H m, 4.21 (2 H t , 6), 3.74 (4 H,
t,J46)285(2Ht,J56)263256(4Hrr)c.
4-{3-[ 3- (2- Mor phol i n- Oethoxy) phenyl]-[1,2,4]triazol o 4, 3-a] pyri di n- 6-

yl sul f anyl j - phenyl am The t.u%#e conmpound was prepared in a sim/lar manner
to Exanpl e l’e 10 step b and 4-am no-benzene-thiol. LCVS
(I\/bthod%‘ 2. 4 ’h niz 8 [MH] . d.

1-(5terth13utyl 2pto|y| 2H pyrazol - 3-yl ) -3-(4-{3-[3-(2-norpholin-4-yl etho

xy) - phenyl] - frhe Zitié]dompbuat s &eahmrmca sinﬁlavhwnbawlz}(amb@whbepur ea A
m xture of Exanple 10 step c (315

trichlor éétsﬁwx%@&?‘myﬂ‘?@ﬁpmwd'f‘@BF%WH{R%H'QFF-epJ—PM@I(M%T’hold Qyﬁéﬂgl e (299 ny,
0.703 ; ( 116 mM_, 0.675 mml) in DMSO (3 nl ) was heated at
550C for . T e re cti on was concentrated in vacuo and the residue

purified bby r e\1dﬁsfertpﬂiaWé-Zm-étpiaf-&HinyéaWL@|Q'I@E(t5hﬁ3c[3d)2 -morphalor-d-vihe title
CommOuTd (0% her b 2l R ol S g 6
br s), 8. 16 ( The title £ompound was prepared in a similar manner to Example 10 step

d using Example 13 step a. LCMS (Method 4): Rt 8.25 min, m/z 704 [MH™]. *H

NMR (400 MHz, CD,0D): 6 8.31 (1 H, s), 7.84 (1 H, dd, J 8.7, 2.4), 7.81-7.77 (1

H,m), 774 (1H,d,J24),755(1H,tJ79),741-733 (5H, m),7.30(2H,d, J

8.1),7.22 (1 H,dd, J84,24),703(1H,d, J86),651(1H,s),426(2H,tJ

54),375(4H,t J46),297 2H,t J54),274(4H,t J46), 226 (3 H,s),

1.34 (9 H, s).

Example 14

1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-(trans-4-{3-[3-(2-morpholin-4-yl-
ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy}-cyclohexyl)-urea

g >,O
2 0O TN OIN
N ”JLHQ T °

a. (trans-4-{3-[3-(2-Morpholin-4-yl-ethoxy)-phenyi]-[1,2,4]triazolo[4,3-
a]pyridin-6-yloxy}-cyclohexyl)-carbamic acid tert-butyl ester

0]
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7.49-7.41 (3 H m, 7.37 (1 H d, J9.6), 7.29 (2 H d, J 8.4), 7.25-7.20
(2H m, 7.18 (2 H d, J 8), 7.09-7.04 (2 H m, 6.90 (2 H d, J 8), 6.44
(1 H s)WoamwdyseH, t , J 5.4), 3.72 (4 H t , J 4.5) PCT/@BR(0D5bE57t , J
5.4), 2.64 (4 H t , J4.4), 2.1 1 (3 H s), 1.30 (9 H s).The follow ng
Exanpl e was prepared using simlar ngihods to those used in Exanple 10
(steps c-d) : Exanple Structure NVR (400 MHz) d LCVS No. (CDCI 3) 9 42 (1 H

, b Met h
1- (;)tegt Bu?)%lrﬂ%q%toﬁl%xgﬁ]zdmh %égﬁggltwsmi ei'}’?er 0 '°S'ﬁ§|(|9n 4-yl et ho

xy) - phemg, 10-452 mpagly, rf, h&ahe@mtm&wﬁ& mgn%ﬂgﬂ gmql)am@spnpyarbenﬁt% yl)-urea

a.
3. [ 3- ( 2- (335dPGnd 0AToY, and ans 4-bogaminocyglonexanql (360,m9 £8M5N D t any! ) -
[1,2, 4] to1mea1aod3or[n&) Waa]ngartecdahmofﬁ far alhuandar mfarlgmarqﬁﬂnesnhertaeﬂ’hb (300 nmg,

0. 67 THF (5 nL 2

chl ori de® %'?PI(%[S?@ \(%@)goprq)edatod%?d%%q H%Q%O@mﬁ"g% leflt tﬁg rr;ag?gsél :‘J(r)nr
1 h, theniro 2Thdlmtkat@ma&(c%naemra1§urn dam)ar(om@ ragdu@paafemw jevere added.
The reaction was al| irred for, an_addit 0csnal 1h
then di| Bpase mqpﬁr%tveck&"l(%'v‘ﬁmod 3Me aﬂpgbmecﬂt\eacgpémﬁ@ @Qé Fh 1 M NaoH

(10 1), 0GBhREr-Wiite Sbild. @M@Wéﬂb@@@ﬁmz%%.ﬁ%ﬁ%ﬁsm in vacuo.
Purification by reverse preparative HPLC ( Met hod ‘I‘£§ af forded the

title cobpound (Banse-{3t -Mgrwam-m}veslmm PI@(B']([I%% dazolo[4:3- 2. 33 i n,
1, 575 i o o b3 % 5 0 00 (1

%OH O CNLP OMNCQ

A solution of Example 14 step a (196 mg, 0.178 mmol) in TFA (2 mL) and
DCM (10 mL) was stirred at RT for 0.5 h, then concentrated in vacuo to give the
title compound (quantitative yield). LCMS (Method 2): Rt 0.38 min, m/z 438 [M-
CF3CO;’].
c. 1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-(trans-4-{3-[3-(2-morpholin-4-
yl-ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy}-cyclohexyl)-urea

The title compound was prepared in a similar manner to Example 10 step
d using Example 14 step b. LCMS (Method 4): Rt 7.84 min, m/z 693 [MH"]. "H
NMR (400 MHz, CDCl3): 6 7.76 (1 H,d,J 2), 7.61 (1 H,d, J9.9),747 (1 H, t, J
8.1), 7.34-7.27 (4 H, m), 7.13 (2 H, d, J 8.1), 7.10-7.03 (2 H, m), 6.86 (1 H, s),
6.28 (1 H,s),549 (1 H,d,J7.6),419 (2 H,t J54), 4.06-3.97 (1 H, m), 3.76-
367(5H,m),288(2H,t, J54),262(4H,t J4.4), 229 (3H,s),207(4H,d,
J 11.4), 1.65-1.53 (2 H, m), 1.33 (9 H, s), 1.29-1.16 (2 H, m).

The following Examples were prepared using similar methods to that

used in Example 14:



9.6, 1), 7.60-7.53 (2 H, m, 7.50-7.45 (3 H, m, 7.25-7.20 ( 1 H n), 4.27
(2H t, J54), 373.(4H t , J47), 2.94 (2 H t , J 54, 2.70 (4 H,
t , J 4.5)V0 2010/094956 PCT/GB2010/050257

6- {3-[ 3- (2- Morphol i n-4-yl -et hoxy) - phenyl ] -[1, 2, 4] triazol o[ 4, 3-a] pyri di n- 6-
yl sul fanyl }-pyri di n-3-y| am ne Exanplg 12 step a (50 ng, 0.1 1 nmol) was
dissolved in EtCOH (10 mM.) and treated with Pd/C (10% (10 ng). The
reaction E‘?a?np? $ 1 SHG SR RT under an at NRRRASY Rnsfs hydrogen upgg 72 h. The
catal yst was | fered under ni trogen and the filtrate concentrated in vacuo
to give théNaitle conpound (31 ng, 66%. LCVS (Method 1): Rt 1.94 min, mz
449 [MH] . c. (CDCly): 7.75 (1 H, d, J 2),
1-(5-fert-Butyl-2-p-tolyl-2H pyrazol - 37¢b)* 8; Q&Q?%gs(’ek)morphol i n-4-yl et ho
xy)- phenyl]-[1, 2 4] triazol o[ 4, 3-a] pyr I di h95-A351 pyridin-3-yl)-urea
The title corrpound was prepar |n a sVﬁ?I(%rH faprder’-9 2& NMe@0d O @tep d

usin a e e 0} 1 .
NVR ?4(% m;{, c%)égé)tlf ECB.@ %d % ( g;,f{ﬁ “F %‘02§£ i H, dd

8.7, 2.7)," 7994 K d,J”z z oF o g, s 63m/(21|—593d J
9.5), 7.47 ( 1 H, , J 8), 7.35- 7 23 ’@7@ Hr%_‘{J 55)0 6?(41HH J 8.4,

2.5), 7.04 (2 H d, J 8), 6.45 ( 1 H, 48 R0H (2, i—bgugg(z] : 3.73(4 H,
t , J4.6), 291 (2 H t , J5.4), 2671 (n4)H8£B)652(422 03, H s) 1.34 (9 H,
s). Example 13 161149(2H m), 1.34 (9 H,

1-(5-fert-Butyl -2-p-tolyl-2H pyrazol - 35 I {(SJS (2 rmrpholln 4-yl et ho
Xy) - 3 D) .

phenyl]-[1,2,4]tr|azolo[4,3 a]pyrldln- L1 (& i 5@1 %&7 |n2yI) ur eaa.
5-{3-[3-(2- Morpholin-4-yl- }?y) phen [Ti‘ ANBtep pyd)i di n- 6-
yl sul fanyl } - pyri dixa- 2-yl ami ne A tI Oyg I‘@;Eb’:‘l.rﬁﬂ-l%g @insSi m | ar
manner to BExanpl e «11 st cluskn é“am D Os) BPE sizeine
di hydr ochl ori de. &l\ls ﬁ\?&st% 1): Rt 1?477._]46) 3???1?4%}:11) 227 m/z 679

(2H,t J54),263@HtJ [MH]

4.5), 2.16-2.07 (2 H, m), 2.03-

1.94 (2 H, m), 1.64-1.52 (2 H,

m), 1.45-1.25 (11 H, m).

Example 17
N-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-2-(4-{3-[3-(2-morpholin-4-y|-
ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy}-piperidin-1-yl)-

acetamide

=z

0 O N Q

a. 3-[3-(2-Morpholin-4-yl-ethoxy)-phenyl]-6-(piperidin-4-yloxy)-
[1,2,4]triazolo[4,3-a]pyridine

el

(e}
=
NN N



mn, nmz 449 [MH] . b.

1-(5-ferf-Butyl-2-p-tolyl-2H pyrazol -3-yl)-3-(5-{3-[3-(2-norpholin-4-yletho
Xy) - phenyD]20{01092954] t ri azol o[ 4, 3-a] pyri di n- 6-yl sul f anyl pcpy@B2dions@2syl ) - ur ea
The title conmpound was prepared in a simlar manner to Exanple 10 step d
usi ng Exanple 13 step a. LCMVB (NEthog 4): Rt 8.25 mn, mz 704 [M—|+] . 1H
NVR (400 MHz, CD30D): d 8.31 s§,784 1 H, dd J 8.7,

7.81-7.77 1 2. 4 t

7.41-7.33 25 TF'enlW 93’3366‘(’%’ &(a'é' p'%l?a%d %‘73 @gﬁ”ﬁa’\ﬁeﬁy E’ﬁa"%"% 2 4), 7.03
( 1 H dsteps8-b) usidg5N-Koci4- Hydm)(ypléerﬂﬁne( 2fpowed bpru.ﬁnﬁé?:tnorBoﬁfBS(Q)ﬂ»ZH t , J
46), 290,00 H chis thefhiodey: Bt d 4ol Fattmib, maf 2 26 (3 1), 1.34 (9

1- (5- ter b RybYierBatyl 2Ly toBH2Rypyaags l blaee 3-(2- hol i n- 4-
yl et hoxy) - ﬁu(Eenyl ]- fytll Zuz'ﬁ)lfg’rl az%‘?o[ 4r%y2]2)p;§/@%| n- 6&;14[5{)53} [ cyf:l OEE;SI ;) :Jpea

a. (frans-4-{3-[3-(2-Mrpholin-4-yl-ethoxy)-phenyl]-[1,2,4]triazolof 4, 3-

a] pyri din- ) | oxy}-cycl ohexyl)-carbamc acid ferf-butyl esterA nixture of
Exanpl e 1 &t &34 ng, 0.52 mmol), copper (I) iodide (9 ng, 0.052 mmol),
1, 10- phenamt hrbl ime (19 ng, 0.104 nmol), cesium carbonate (335 nmg, 1.04
mml) and ans”-boc-am nocycl ohexanol (560 ng, 2.6 nmmol) in toluene (3

m ) was ted at 1100C for 72 h under an argon atnosphere. The suspensi on
was cooled to RT, diluted with EtOAc (10 m.) and filtered through Hi Flo.

The filtrate t ' dth d I fi
phaseI pr epar a\(ga\‘f@'” ce b&?ﬁ%&%n Yffa'g’tllﬁ’[z?gi’ﬂafﬁ'e{ ?‘%h'&eég%iﬂlhgg( ySr%erse
39% as #Mmé f |ﬁ@ (wi il SW&M%@%mroa&wﬂcﬁarld@ 46uE, 53 [ MH] .
b. frans-4- {Q/I'@»@éz Mor phofln - et hoxy) - phe [1,2, 43tr| azol o[ 4, 3-

a] pyri di mrgo Ui (o RN KgS BHTER AT T 1P o aTeL rasctiah daMure wes

diluted with aq. sat. sodium bicarbonate and DCM and the resulting aqueous
layer was extracted twice with DCM. The combined organic layers were dried
(MgS04) and concentrated in vacuo to afford the title compound (1.17g, 100%)
as a yellow solid. LCMS (Method 5): Rt 4.41 min, m/z 306 [MH"].
c. N-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-2-(4-{3-[3-(2-morpholin-4-yl-
ethoxy)-phenyl]-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy}-piperidin-1-yl)-
acetamide

A solution of Example 17 step a (32 mg, 0.076 mmol), Example 17 step b
(23 mg, 0.076 mmol), potassium iodide (4 mg, 0.002 mmol) and potassium
carbonate (13 mg, 0.091 mmol) in acetonitrile (5 mL) was heated to reflux for 2.5
h. The reaction mixture was allowed to cool to RT, concentrated in vacuo and
purified twice purified by reverse phase preparative HPLC (Method 6) to afford
the title compound (5 mg, 9%) as a white solid. LCMS (Method 4): 5 Rt 6.21 min,
m/z 693 [MH']. '"H NMR (400 MHz, CD;0D): 7.92 (1 H,d, J 2.0), 7.76 (1 H, d, J
9.9), 758 (1 H,t J8.1),743-7.32(7H, m), 7.22 (1 H, dd, J 8.4, 2.3),6.51 (1 H,
s), 4.36-4.29 (1 H,m), 426 (2H,t,J54),3.72(4H,t J46), 3.10(2 H, s), 2.89
(2H,t J5.4),272-2.62 (6 H, m), 2.44-2.32 (5 H, m), 1.85 (2 H, m), 1.61-1.53 (2
H, m), 1.33 (9 H, s).

Example 18

N-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-2-{4-[3-(3-hydroxy-phenyl)-
[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl]-phenyl}-acetamide



A solution of Exanple 14 step a (196 ng, 0.178 mmol ) in TFA (2 nL) and DCM
(10 nm.) was stirred at RT for 0.5 h, then concentrated in vacuo to give the
title compounth/i@aesantitative yield). LCVMS (Method 2): RPCO/GRorvvasp25m z 438
[ MCF 3CQ2 +] . c.

1-(5-fert-Butyl -2-p-tolyl-2H pyrazol 48-yl)-3-(frans-4-{3-[3-(2-norpholin-4-
yl - et hoxy) - phenyl ]-[1, 2,4]tri azol o[ 4, 3-a] pyri di n-6-yl oxy}-cycl ohexyl)-urea
The title conpound was prep dinasimlar manner to Exanple 10 step d

usi ng Exanple 14 step b. L fthod 4): Rt 7.84 nin, mz 693 [M#] . 1H
NVR (400 , CDCI3) d 7. 7 (1H d J2), 7.61 ( 1 H d J9.9), 7.47 (
1 H, t,J/il) ? H m, 7.13 (2 H, d, J 8.1), 7.10-7.03 (2 H,
m, 6.86 (" \ H, s), 549 ( 1 H d, J7.6), 419 (2 H t , J

54) 40 1 H rr) 3.76- 3.67 (5 H mM, 2.88 (2 H t , J54), 262
H, 4 4) 2.29 (3 H s), 2.07 (4 H d, J 11.4), 1.65-1 .53 (2 H,

, 1. 33 9 H s), 1.29-1 .16 (2 Hn). The foll ow ng Exanpl es were prepared

u5| ng simlar nethods to that used in Exanple 14: Exanple Structure NVR (400

MHz) d LCVB theliﬁerﬁoﬁ‘tpollﬁd etk pared |n a S|m|Iar manner to Example 10 step
| V- (5-felf-But -t ol I-2H—p razol - %&? Zgyé I% -morpholin-4-yleth
oxy)- phémyaing 1‘3'2‘P §ri— Mot dyathed A pftit GUWI’B P89 IMBrk ARy | ) -
acet am desop MHz, CD;OD): & 8.35 (1 H, t, J 1.2), 7.74 (1 H, dd, J 9.6, 1.0), 7.45-7.36 (1
H, m), 7.37-7.32 (3 H, m), 7.24-7.20 (4 H, m), 7.25-7.07 (4 H, m), 6.99 (1 H,
ddd, J8.2,2.4,1.1),6.32 (1 H, s),3.58 (2H,s), 2.31 (3H, s), 1.31 (9 H, s).

Example 19

N-{5-tert-Butyl-2-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-2H-pyrazol-3-yl}-2-[4~
(3-isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl)-phenyl]-acetamide

.y

@ B
O\/\N/\
(0]

a. 5-tert-Butyl-2-[4-(2-morpholin-4-yl-ethoxy)-phenyl}-2H-pyrazol-3-ylamine

s

O\/\N/\l
(e]

NH,

A solution of 4-(5-amino-3-tert-butyl-pyrazol-1-yl)-phenol
(WO02005/110994, 0.462 g, 2 mmol), 2-morpholin-4-yl-ethanol (0.327 g, 2.5
mmol) and triphenylphosphine (1.05 g, 4 mmol) in THF (5 mL) under a nitrogen
atmosphere was treated with diisopropyl azodicarboxylate (0.808 mg, 4 mmol).

The reaction mixture was stirred at RT for 16h, then diluted with diethyl ether.



a. 3-[3-(2-Mrpholin-4-yl-ethoxy)-phenyl]-6-(piperidin-4-yloxy)-
[1,2,4]triazol o[ 4, 3-a] pyridineThe title conpound was prepared in a simlar
manner towvexamploese4 steps a-b, using L/-Boc-4-hydroxypiPperGBtoasofsel | owed
by purification on SCX-2 cartridge. LCM5S (Method 5): Rt 0.38, 1.87 min, mz
424 [ MH] . b. 8

L/-(5-fert-Butyl-2-p-tolyl- 2H-pyrazo? 3-yl)-2-chl oro-acetam de A soI ution

of 5-ferg %é{%ﬂ_g I@/ég%é@ vﬁshéd Wfrﬂﬁ/%rer:)’ Yhéeif |r(§3% uB8us ﬁay%p

pyr|d|ne oacet yl ch oride (462 m _, 580 nol )
i n DCM ( Basified withs pstaissiuey catboratef end 2exiracteidewitbactQAsh niihet (gselings di | ut ed

th
e ons afBhic BYFIER RRERIPORRLE, B Rdksailfiol Mnd fiptbbulid, BQUERLS | Vet
(1 (I;/gi)@) kagdr w;asdmﬂﬁelaltgdh ipotassimo camcmiate:)radt edraated wnth(ﬁrl@ﬁm(jhr(eel 17g

%9 as.a ve .d. LCNVS 3
WOt o inebt, TRe B8 proatie BVEL HAS shba (oS0 sTalbralidiotiinddd ™)+ 11
>6<1>C')et phgmélR]so[nlioait’e&Mthloﬁ@égyloitﬁer%m]rmzr had filkéred | to e thieptitiel chnﬁpolmyil) o1

am de Solutron o a 7

el N0, A Bomaruinte Bt oM (Whesfod F APA4T: B8BTS <
pot assi U[MHG}”}@WF@(‘(G&M'F& C@)(Qﬁlammgmzweﬁ)oalgw be (& H, m;) 5\5@8 heat ed

toreflux for 2.5 h. The reaction m xture was 0

concent r &t Eds).r 1/%6&3 &nU Pur B70ed Hwh det-Burdi 63 é?dePS)r @v@’ggap( dée
Wi te sl Pk uberd 35 e 1 i, iz 60 [Mi] . TH VR ?ZOS
MHz, CD3@D)N-{5-t@2-Hut¥I-E+[4d2 rdorphejin-4zylzéthoxy)-pheuyl]-2Hopwazolr3y§-2- 1 H t
2 261) 254'433:§7°|9%C2’H>§',‘[1Z£.’ég} ??'ﬂffi-falewyi"&?é’ ”9'%"(2 H?—*f %&']'acf%“&i ' 3. 13) (2
H s), 2.89 The title compound was prepared in a similar manner to Example 1 steps

c-d, using 3-mercaptoacetic acid and Example 19 step a. LCMS (Method 7): Rt

9.09 min, m/z 654 [MH*]. "H NMR (400 MHz, CDCl3): 8.12 (1 H, s), 7.70 (1 H, d,

J96),7.22(2H,d,J8.0), 7.20-7.09 (5 H, m), 7.12-7.05 (1 H, m), 6.93-6.86 (2

H, m), 657 (1 H,s), 417 (2H,t, J57),3.73 (4 H, t, J 45), 3.64 (2H,s), 3.41-

332(1H, m),284(2H,t,J5.7),259(4H,t J44), 156 (3H,s), 1.54 (3H,s),

1.32 (9 H, s).

Example 20
N-[5-tert-Butyl-2-(4-hydroxy-phenyl)-2H-pyrazol-3-yl]-2-[4-(3-isopropyI-
[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl)-phenyl]-acetamide

oL
OH

a. N-{5-tert-Butyl-2-[4-(tert-butyl-dimethyl-silanyloxy)-phenyl]-2H-pyrazol-3-
yl}-2-[4-(3-isopropyl-[1,2,4]triazolo[4,3-a] pyridin-6-ylsulfanyl)-phenyl]-

acetamide



(2 H t, J54), 2.72-2.62 (6 H m, 2.44-2.32 (5 H m, 1.85 (2 H m,
1.61-1 .53 (2 H m, 1.33 (9 H s). Exanple 18

W ( 5- f er twBuoylo9sp-t ol yl - 2H pyrazol - 3-yl ) - 2- {4-[ 3- ( 3- hpdT B2 PSMANT ) -
[1,2,4]triazol o 4, 3-a] pyridin-6-yl sul fanyl ]-phenyl } -acet am deThe title
conpound was prepared in a simlar nggner to Exanple 10 step a using
Exanple 8. LCMS (Met hod 7): Rt 12.01 min, mz 589 [M#] . 1H NMR (400 MHz,

CD3OD): d 8.35 ( 1 H, t , .2), 7.74 ( 1 H dd, J 9.6, 1.0), 7.45-7.36 (
1H m, 37732(3Hs rr) 724-7.20 (4 H, m, 7.25-7.07 (4 H, m, 6.99 (
1 H ddd, 2,02, 32( 1H s), 358 (2 H s), 2.31 (3 H s),

1.31 (9 H, N 1

L/-{5-felt- uth-Z-[4-(2 nDrpholln-4-y|-ethoxy)-phenyl]-ZFprrazoI-3-y|}-2-
[4-

(3-isoprop 1,2,4]triazol o[ 4, 3-a] pyridin-6-yl sul fanyl)-phenyl ] -acetam de
a. 5-fert- BuI L 2- [ 4- (2-nor phol i n-4-yl - et hoxy) - phenyl ] - 2H pyr azol - 3-yl am ne
A sol ution of| (5-am no-3-tert-butyl -pyrazol -1-yl)-phenol (WO2005/1 10994,
0.462 g, 2 mmol'), 2-norpholin-4-yl- ethanol (0.327 g, 2.5 mml) and

triphenyl phosqhé @ﬂe(coﬁwpv?ﬁgﬁﬂgvcﬁs‘br n‘n q sTrhﬁar(rﬁaﬂi\er)tolE}Qﬁ{ I@1@bferp°9€”

at nosphere was treate i'sopropyl azodi carboxyl ate
mol ). The weiagt i Diienbutylr2d4(iest-utylrdimathyt-siRinyfaxy)-p yl}rZiéﬁymzpb%-ed W| th

aqueons Daabe 108200835 GA 0L Bins BRetiBa Bt Ry dh Wbtz 835 (VBEY o W7,
£t Okc. Olmﬁmﬂh?H}gwg@m ésl@y(eerawgas(meﬂ dd Ut 0. LD iz, BB
igr bonat &; 234% Zgédfﬁ&tﬁqﬁf%@g %@é (ééxvam%ga?d 1{&3)"‘%@&(??—}1& 'or gani ¢

| ayer wag giri1ed, mmaﬂms H, sgvaps(aHed), 1030 (9 HesE 0L9ee(D Hos), Oatoe@ i t h
di ethyl ether (10 mL) and filtered to give the title conpound (0.297 g,
43% as &-white SO|Id LCMS (Method 5): R 0.41 , 2.16 min, nz 345

b.  N-[5-tert-Butyl-2-(4-hydroxy-phenyl)-2H-pyrazol-3-yl]-2-[4-(3-isopropyl-
[1,2,4]triazolo[4,3-a]pyridin-6-ylIsulfanyl)-phenyl]-acetamide

A solution of Example 20 step a (80 mg, 0.12 mmol) and triethylamine
trihydrofluoride (40 mg, 0.24 mmol) in THF (2 mL) was stirred at RT for 24h,
then diluted with EtOAc, washed with sat. ag. sodium bicarbonate, dried
(Na,SQ,4), and evaporated. The residue was purified by FCC (DCM/MeOH
100/0 to 95/5), dissolved in EtOAc, washed with aq. citric acid and brine, dried
(Na,SOy,), evaporated and dried in vacuo at 40°C to afford the title compound
(45 mg, 68%) as a pink solid. LCMS (Method 7): Rt 11.15 min, m/z 541 [MH"].
'H NMR (400 MHz, CDCl3): 8 8.23 (1 H, s), 791 (1 H, s), 7.74 (1 H, d, J 9.5),
725714 (5H, m), 7.05(2H,d, J8.4),685(2H,t J 8.6),6.51(1H,s),3.64(2
H, s), 3.47-3.38 (1 H, m), 1.55 (3 H, s), 1.53 (3 H, s), 1.31 (9 H, s).

Example 21

1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-[4-(3-isopropyl-[1,2,4]triazolo[4,3-
a]pyridin-6-yloxy)-cyclohexyl]-urea



[ MH#] . 1H NWR (400 MHz, CDCI3) : d 7.46-7.39 (2 H n), 6.98-6.93 (2 H m,
5,50 ( 1 H s), 4.15-4.08 (2 H m, 3.75 (4 H t , J 45, 3.63 (2 H, bs),
2.83-2. 78W020t4/09m956 2.59 (4 H t , J 4.3), 1.34-1 .26 (9CHGBIP10/d50257
L/-{5-te/t-Butyl -2-[4-(2-norpholin-4-yl-ethoxy)-phenyl]-2H pyrazol -3-yl }-2-
[4-(3-isopropyl-[1,2, 4]triazol o[ 4, 3-g pyridin-6-ylsulfanyl)-phenyl]-acetam
de The title conpound was prepared in a simlar manner to Exanple 1 steps
c-d, using 3-nercaptoacetic acid and Exanple 19 step a. LCVMS (Method 7): Rt

9.09 nin, Nz 654 [ MH+].. 1H (400 Mz, CDCI3) : 8.12 ( 1 H s), 7.70 (
1H d J 9§, a. "f@,\w} 8.0), 7.20-7.09 (5 H, m, 7.12-7.05 ( 1 H,
n), 6.93-6NgE 2k, 6:5"n( 1 H s), 4.17 (2 H t , J 5.7), 3.73 (4 H, t

’(4 H t , 4), 1.56 (3 H s), 1.54 (3 H s), 1.32 (9 H s). Exanple 20

[ V-[5-fert-Butyl - 2- (4- hydr oxy- phenyl) - 2H pyrazol - 3-yl ] - 2-[ 4- (3-i sopropyl -
[1,2,4]triazol o[ 4, 3-a] pyridin-6-ylsul fanyl)-phenyl]-acetam de a.

/- {5- t gt Bt M abid A @ ANt riclhES A bl i@gy! oxy) - phenyl] -2k pyrazol -3

yl'}-2-[4-(3-isopropyl-[1,2, 4]triazol o[ 4, 3-a] pyridin-6-yl sul fanyl)-phenyl] -
acetam deTpe M il onpound was prepared in a simlar manner to Exanple 19
step b, us -t/
- butyl -2-[4-(t%rt-butyl -di met hyl - si | anyl oxy) - phenyl ] -2/ -/ - pyrazol - 3-
yl ani ne (US20Q6{dpaRh2et)s5-fkssyR-hydhAng-o3HdinBl (045999 48R mmdly isstutyriv+] . 1H
NVR (300 MHz, CDSCD%: d 8.47 gﬁl H s), 7.65 ( 1 H dd, J = 9.60, 1.01 Hz),
7.35- 7. 2aid((328mgy 6 mmoD. and HQBE hydrate (183 40d.61 gamph iyDGY (1Ml ( 1 H,
s), 3.59 ith £85E1( K151 , ( : 1 i i 1.30 (9 H,
$). 0.9 gwgag tﬁeteﬁ \{wtlg. 5 I (l-(lséi A d SS;Q 6 Hﬂn‘ﬂﬁ. Fhdteadlion hittareWadistirfdd at (

RT for 40 min, poured onto sat. aq. sodium bicarbonate (40 mL), extracted with

four portions of DCM, dried (Na,SO,), evaporated and purified by FCC

(DCM/EtOAc 9/1 to 3/7) to give the title compound (0.42 g, 46%). LCMS

(Method 8): Rt 2.46 min, m/z 198 [MH"].

b. 6-Fluoro-3-isopropyl-[1,2,4]triazolo[4,3-a]pyridine

ol
N

N

J 4.5), 3.64H(2HH, s), 3.41- 3.32 (1 H m, 2.84 (2 H t , J 57, 2.59

A solution of Example 21 step a (0.41g, 2.08 mmol), triphenylphosphine
(763 mg, 2.91 mmol) and triethylamine (0.87 mL, 6.24 mmol) in THF (5 mL) at
0°C was treated with 1,2-hexachloroethane (690 mg, 2.91 mmol). The reaction
mixture was stirred at 0°C for 40 min then at RT for 20 min, quenched with
water, extracted twice with EtOAc, dried (Na,SO,), evaporated and purified twice
by FCC (cyclohexane/EtOAc 1/0 to 1/1) to afford the title compound (274 mg,
contaminated with 20% PPh3;O, 58%) as a white solid. LCMS (Method 5): Rt
2.58 min, m/z 180 [MH"].
c. 4-(3-Isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy)-cyclohexylamine

o 1
ot — N
joRe
H,N N

A solution of trans-4-amino-cyclohexanol (402 mg, 3.6 mmol) and

potassium fert-butoxide (395 mg, 3.6 mmol) in toluene (1 mL) and 1,3-dimethyi-



b.

L/-[5-terf-Butyl -2-(4-hydroxy-phenyl)-2H pyrazol -3-yl]-2-[4-(3-isopropyl -
[1, 2, 4] t rWazol0a[94958- a] pyri di n- 6-yl sul f anyl ) - phenyl ] - acetamiGBzoA/seisat i on of
Exanple 20 step a (80 ng, 0.12 mmol) and triethylamne trihydrofluoride (40
mg, 0.24 mmol) in THF (2 m.) was stigqyed at RT for 24h, then diluted with
Et CAc, washed with sat. aq. sodium bicarbonate, dried (Na SO4) , and

t Nefpd /5
CY 2001 2L Sk BUBIBRHAIE RS PRS0 D REMERIOIOURSt B )

evapor at@d2@ﬂalrdﬁh@dtreatedatlﬂbEaaanﬁ stepdf fﬂﬂdngh@ontawr@t%wﬁb@ﬁd 45 ny,
689 I . 1H NWR
(200 e BEFS) 12 frabi5Poé YEsqheq iduriiucs stppd i 1 Gughfhad ik, - ;15 &)
7.25-7. 14afes &hd rgxtraciedS with H;eei pailtlc8134))f BO@s. ( 2Thd, agueous &n@)the6. 51 ( 1
T ?j) ( QBPgrﬁgén_%d%(gﬂélfséa&elrs were pu(rlf'ed an §1:x car?rldg(e?’(l\,l_'éOﬁ)tb 1]N 5\%3(% H s).

1[ 2 53f er Me@m»é lang- tﬁe tr@él)ﬂmg? &qmq]eawaié parified bP-ACE gaewmmpwnh [A1198, 4] tri azol
o[4,3- a r||n--ox - cycl ohex ure o) |

W (511 b1 in BB TS ofpane e commbindyean . T1%). LAHRS iethod

5-fl uoros@ mwdg@m,m%/zpyyrg fiHre (0.59 g, 4.65 mml) |sobutyr| c acid (528
ng, 6 mmol) HOBt hydrate (153 i n DCM ) was treated

wi t h EDCH. H’Cl ( 1 .15 3-(5¢erfrButyl- Zmng)lyle%ldmywqh%zylwd s!seﬂqnvé,rd at RT
[ 49 it ORI Beaflun SRR SRR o (40 M) extracted
(DCM Et OAc 9/ Ihémltlslca_)nnounglwas praparedtih a smnﬂqrananhe(rﬂo&agqpl&tﬁ%tepLCNB
(L0008 oo P i Bl Y06 1 ERRSS AL o
mol ), t{methedyt)pRe3piBeNain, m/z 530 [MH]. 'H NMR (400 MHz, CDCls): & 7.60 (1

H d,J9.9),737(1H,s),7.34(2H,d,J 8.2),719(2H, d, 4 8.1),7.03 (1 H, dd,

J9.9,2.0),637(1H,s),6.23(1H,s),512(1H,d,J7.5),4.07 (1H, m),3.73 (1

H, m), 3.31-3.22 (1 H, m), 2.34 (3 H, s), 2.12-2.05 (4 H, m), 1.68-1.56 (2 H, m),

151 (3 H,s), 1.49 (3 H,s), 1.54-1.31 (2 H, m), 1.34 (9 H, s).

Example 22

N-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-2-[4-(3-isopropyl-[1,2,4]triazolo[4,3-

a]pyridin-6-yloxy)-cyclohexyl]-acetamide

ook

% H
a. [4-(3-Isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy)-cyclohexyl]-acetic

E¥sae:)

The title compound was prepared in a similar manner to Example 21 step

acid ethyl ester

c starting from frans-(4-hydroxy-cyclohexyl)-acetic acid ethyl ester (Krieg ef al.,



(763 mg, 2.91 mol) and triethylamne (0.87 m _, 6.24 mmol) in THF (5 nl)
at O0OC was treated with 1, 2-hexachl oroethane (690 ng, 2.91 mml). The
reacti on woxoum4asas stirred at 0C for 40 m n then at RPCT®B220)/050257
guenched with water, extracted twice with EtOQAc, dried (Na2sO™4) ,
evaporated and purified tw ce by FCGCs4cycl ohexane/ EtOAc 1/0 to 1/1) to
afford the title conpound (274 ng, contam nated with 20% PPh30, 58% as a

whi te SOUmeaLﬁE'}éﬁF(r%rsJaﬁél @emIBt19875§ngt67 11‘13’-3é)€}0LctMé+JMeth5d 5): Rt
4-(3-1sopropyl -[1,2,4]triazo| o[ 4 , 3-a] pyridi n-6-yl oxy)-cycl ohexyl ani ne A

sol ut i on4dﬁ4ﬁarﬁ@n4m?§m$‘iﬁ)['\&|yldl ohexanol (402 ngy, 3.6 mol) and potassi um

te/f-but de 0, .

1, 3-di nme hyI 344§§§%%§ﬁ£ﬁ2@9 I%’f’ H]"fl% %#gnﬁd{' 6(J§'n )d%ﬁi%%xy\”éasceﬁ'é:at ed at
800C undatidargon for 20 min, then treated with Exanple 2 1 step b (274 ng,
contam nated with 20 %PPhSO, 1.2 mmol ). The reaction m xture was stirred
for 1h, quenched with r and extracted with three portions of EtQAc. The
aqueous ang, t : organic layers were purified on SCX cartridge
(MeOH to 1N Nk NNand the resulting residue was purified by FCC
(DCIVIIVEOt\OV\nth 0.1% NH3 100/ 0 to 85/15) to give the title conpound (235 ny,

71% . LCMVS (MAt Q(S]dtl('}:r) of thaﬂfrp?eﬁzm% @(ZC:OZI?@ bM#A5] mmdi and 1N sodium
1-(5-terf-Buty -2H-§)yrazol )-3-[4-(3-is0

TS T hyarasiis] 8 ks 8 el 1 DG 12 Sy wAeRGA A B B3 R4GH: (e compound
M BT DAL RS TRt L T ROt it EXQIR A ek Bandl S pab: e gom Exarl e

2 1 step ¢ and using dioxane in place hod 11. 66
m n, m zdBEess.Nwd purified mrem&e phiase EOCI Byaterlwer)moool ataH/180) v 9. 9),

373, 29bp B ety e ot oyl Rapify viae audlpeffuq s in, et 3 6y 9
H ), 3sdBdtion land extracted with EtOAc The organic layer was drled (MgSO4)
filtered, combined with the second eluting fraction from chromatography and
concentrated in vacuo. The resulting residue was dissolved in MeOH/EtOAc
(1:1, 10 mL), filtered and evaporated to dryness to give the title compound as a
pale brown solid (27 mg, 59%). LCMS (Method 5): Rt 3.58-3.65 min, m/z 318
[MH'].
C. N-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-2-[4-(3-isopropy!-
[1,2,4]triazolo[4,3-a]pyridin-6-yloxy)-cyclohexyl]-acetamide
The title compound was prepared in a similar manner to Example 1 step
d starting from Example 22 step b. LCMS (Method 10): Rt 11.59 min, m/z 529
[MH']. "H NMR (400 MHz, CDCl,): 8 7.67 (1 H, d, J 9.9), 7.38 (1 H, s), 7.36-7.25
(4H, m), 720 (1 H,m), 7.04 (1 H, dd, J 9.8, 2.0), 6.60 (1 H, s), 4.10-3.98 (1 H,
m), 3.3.28 (1 H, m), 2.41 (3 H, s), 221 (2 H, d, J 6.5), 2.16 (3 H, m), 1.93 (4 H,
m), 1.52 (3 H, s), 1.51 (3 H, s), 1.34 (9 H, s), 1.23-1.07 (2 H, m).
Example 23
N-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-2-[4-(3-isopropyl-[1,2,4]triazolo[4,3-
ajpyridin-6-yloxy)-phenyl]-acetamide

NN N SN
H

¥



H m, 3.31-3.22 ( 1 H m, 2.34 (3 H s), 2.12-2.05 (4 H n, 1.68-1 .56
(2 H mM, 1.51 (3 H s), 1.49 (3 H s), 1.54-1 .31 (2 H m, 1.34 (9 H 5s).
Exanpl e 220 2010/094956 PCT/GB2010/050257

W (5-fert-Butyl-2-p-toiyl-2H pyrazol -3-yl)-2-[4-(3-isopropyl-[1,2,4]triazol
o[ 4, 3- a] pyridin-6-yl oxy)-cycl ohexyl 3 acet am de a.

[4-(3-1sopropyl-[1,2, 4]triazo| o[ 4, 3-a] pyri di n-6-yl oxy) -cycl ohexyl ] -acetic

aC| d et h§ Bl?ééd’—:@ lg’gérc;fxl ﬁzcﬁrom 4VRgpRFigR €d in a simlar manner to

step C rans-'( 4- hydr oxy-cycl ohexyl )-acetic acid
et hyI ester (Kgieg et al. Journal fuer Praktische Chem e 1987, 329 (6),
1123-30) ) (Met hod 5) Rt 4.16-4.23 nmin, mz 346 [MH#] . b.
[ 4-(3- Isopro Mn[1,2,4]triazol of 4, 3-a] pyri di n-6-yl oxy) - cycl ohexyl ] -acetic
acid HO X Avsolfution of Exanple 22 step a (50 ngy, 0.145 mmol) and 1N sodi um

hydroxi de (0. §0kye cggﬁoml\/\)ased?e%?gﬁ' i 2 sithilar rﬂ@ﬁn t r‘%‘??ﬁ%‘l Rlegsor 16h.

The reaction mxture was treat sat. aqQ. l}!r)n onat e,
evapor at ed tsingrasmedisy|-promonaldétfyided L@M%(Mev@lds@) Fﬁ‘ta%é3mﬁ m(/éthBﬁ/ Me OH

100/.0 t {1 t H Yt i8N was
Sorui £ Mg ﬁg}“%ﬁ%@w%ﬁfﬁ\q@ﬁ?@ BB AT L BB T R 9% BT e ¢
organi ¢ [Byeddwas.edni1gds 68433011 H, M), 1.80 €31H, sprid@Hws)t h t he second
eluting fraction from chromatography and concentrated in vacuo. The

resul ting. pgs éﬂﬂ@omyd[ﬁsauwedowy BePply it 6-y{oxly );phenylltacetamide i | t er ed
and evaporated to dryness to give the title conpound as a pale brown solid
(27 mg, 59% . LCVS (Method-5): Rt 3.58-3.65 min, mz 318 [ MH]

0
=
NS UCASN
0 X""N

A solution of Example 23 step a (430 mg, 1.5 mmol), tert-butyl 2-(4-
hydroxyphenyl)acetate (W02008/024746, 621 mg, 3 mmol), cesium carbonate
(978 mg, 3 mmol), copper () chloride (74 mg, 0.75 mmol) and 2,2,6,6-
tetramethylheptanedione (28 mg, 0.15 mmol) in N-methylipyrrolidinone (2 mL)
was heated at 115°C for 1h. The reaction mixture was left to cool to RT, diluted
with diethyl ether and washed with water. The aqueous layer was extracted with
EtOAc and DCM and the combined organic layers were dried (Na;SO,), filtered
and concentrated in vacuo. The resuiting oil was purified on a SCX-2 cartridge
eluting with EtOAc, MeOH then 1N ammonia in MeOH. The ammonia fractions
were concentrated in vacuo and purified twice by FCC (DCM/MeOH containing
NH; 10/0 to 9/1 then EtOAc) to provide the title compound as an orange gum (44
mg, 8%). LCMS (Method 8): Rt 4.30 min, m/z 368 [MH"].

c. [4-(3-Isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy)-phenyl]-acetic acid

HO NN
A solution of Example 23 step b (44 mg, 0.12 mmol), TFA (1 mL) and

anisole (1 mL) in DCM (1 mL) was stirred at RT for 1h, then evaporated in

vacuo. The resulting residue was suspended in diethyl ether (3 mL), filtered and

dried in vacuo to give the title compound (38 mg, quant.). LCMS (Method 5): Rt
3.65 min, m/z 312 [MH"].



c. t-(5-terf-Butyl-2-p-tolyl-2H pyrazol -3-yl)-2-[4-(3-isopropyl -
[12triazol oM. S-aJpyridin- -yloxyJ-cycl ohexyll -acetam de The title conpound
was prepawoedoiomoawssi m | ar manner to Exanple 1 step d st acrigapofowsmsExanpl e
22 step b. LCVMS (Method 10): Rt 11.59 min, mz 529 [M#] . 1H NWR (400 MHz,
cbCl3) : d7.67 (1 H d, J9.9, 7.8 ( 1 H s), 7.36-7.25 (4 H m, 7.20
(1H m, 7.04 ( 1 H dd, J 9.8, 2.0), 6.60 ( 1 H s), 4.10-3.98 ( 1 H,

, 3.3.48 1 H . u . 3 H,
? b3 (4 a ET} ”) (3 R- (éJteh‘;BLHyl 2-)p to?YfﬂH-b@ré‘ioIQ y|§-2ﬁ45(h is&pr l%g( 7”)(
H, n’) Ekhﬂqé tglagglo[4 -a]pyndm-G-yloxy) phenyl]-acetamlde
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7 58 (5(1)31(%72617 155(5'4}6 mi,- ‘5)14(7H321 08L1)|-|7Gdii(1 4, 8d6J 9%, D)0), 8.98823H49 ( 1 H,
a3l 8 obleord 3. B 2ot bl BT e T 21283 o 1BRERN Fhacet am de

A sol uti 950 HEXAMPRE ( §$1 s%ep a (430 ng, 1.5 mmol), terf-butyl 2-(4-
hydr oxyphenyl ) aceét at e (V\OZ 08/ 024746, 621 ng, 3 mmol ), cesium carbonate

(978 nO, gXafpiée pa copper (1) chloride (74 ng, 0.75 mmol) and 2, 2, 6, 6-
tetrarreth?l“ﬁjgmedi one (28 ng, 0.15 mmol) in L/-nmethyl pyrrolidinone (2

m was N cool to
RT,_) di | up@%ﬁfﬁﬂ&l%ﬁ%f é‘?y rgngpwgﬁéég‘i-ﬁlg[smg elfh ’ éﬂl?ﬂg@ﬁ%— | ayer was
extract ed]py'rtdin{&-ﬂsuIfanyll)-lﬁﬁdhaﬂebrbbkmmiﬂiened organic | ayers were dried

(Na2SO™4) , filtered and concentrated in vacuo. The resulting oil was
purified on a SCX-2 cartridge
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a. [4-(3-Isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl)-phenyl]-acetic

acid methyl ester
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To a solution of 4-(3-isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl)-
phenyl]-acetic acid (prepared in a similar manner to Example 1 step c) (209 mg,
0.639 mmol) in MeOH (20 mL) was added concentrated HCI (25 pL) and the
reaction stirred at reflux for 5 h. The reaction was cooled to RT, concentrated in
vacuo, partitioned between DCM (5 mL) and sat. NaHCO; (5 mL), the organic
layer was separated, dried (MgSO,), and concentrated in vacuo to afford the title
compound (218 mg). LCMS (Method 1): Rt 3.04 min, m/z 342 [MH"].

b. 2-[4-(3-Isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-yisulfanyl)-phenyl]-

propionic acid methyl ester



eluting with Et OAc, MeOH then 1N anmonia in MeOH. The anmoni a fractions
were concentrated in vacuo and purified twice by FCC (DCM MeOH cont ai ni ng
NH3 10/ 0 wo 201020949%e¢n Et OQAc) to provide the title conpouRrdTAaB2aM0/B0EMAgEe gum
(44 nmg, 8% . LCMS (Method 8): Rt 4.30 min, mz 368 [ MH] . c.
[4-(3-1sopropyl -[1 ,2,4]tr azol o[ 4, 35a] pyri di n-6-yl oxy) - phenyl]-acetic acid
A solution of Exanple 23 step b (44 ny, 0.12 mmol), TFA ( 1 nlL) and anisole
(1nm inDCM( 1 m) s stirred at RT for 1h, then evaporated in vacuo.
The resulting residue wag suspended in diethyl ether (3 nL), filtered and

dried in vaguo E] N title conpound (38 ng, quant.). LCVMS (Method 5):
Rt 3.65 mn 31 . d.
utlyl

W (5-te/t- -2-p-tolyl-2H pyrazol -3-yl)-2-[4-(3-isopropyl -

[1,2,4]tri aéo! o[ 4, 3-a] pyri di n-6-yl oxy) - phenyl ] -acetam de The title conpound
was prepar edaidy)diofi dfithé@brdfieDbm! BxdrigiePlaestdp Bt(@M8 th [BE47 Rndly M Exanpl e
23 step o . Lo P R 11,60 mn, éLn?_z iy Mo e (200
Mz, CDCITBIF (5 mLjawvas copleddo O°Gang LiMES (1M ipy hexpney, 2@2 Ly 002s)

7.26-7.1 . o \ 9, 2.0), 6.
(2" " Tophdh Yoo Bacgl: pndrl1 i iodoethdng, (a0 {0 Pgoimi0h s adtieg, ) 5, P8
s), 1.52a(8 shiring) cortinbed @8 OF feh) 0.51h,3Bef Slawly sflowest dorwagm2io RT with .

0 Mot S s BTl Rl rROg 4 41 ez0
[ 4- ((j 3-1 tSﬁptlrr@cnydti WiﬂnTEtzﬂ (2 :meImILH%dBiZa](MS(DU)naﬁd l}domuérhtaa’tydj )iapleenyl | - acetic
acid ne _ester To a solution of 4-(3- r - .

.2, 4]tri Eg'ﬂﬁ?ﬁt@,ns-bé(] F???F‘?rﬂ?tﬁ’gﬁawys l&’fsfngnfg'iS%Bﬁgc%wééﬁetqa(‘feay?% S epared in
a sim | agoARBREd (692 RS, LeHEMdthod 2PRBRS5 min, m/z 356 [MH'].

C. 2-[4-(3-lsopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl)-phenyl]-

propionic acid
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/
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A solution of the product from Example 24 step ¢ (69.2 mg, 0.194 mmol) in
1 M NaOH (1 mL) and MeOH (2 mL) was stirred at room temperature for 3.5 h.
The reaction was quenched with acetic acid (1 mL) and concentrated in vacuo to
afford the title compound. LCMS (Method 1): Rt 3.11 min, m/z 342 [MH"].
d. N-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-2-[4-(3-isopropy|-
[1,2,4]triazolo[4,3-a]pyridin-6-ylsulfanyl)-phenyl]-propionamide

The title compound was prepared in a similar manner to Example 1 step

d starting from Example 24 step c. LCMS (Method 4): Rt 5.25 min, m/z 553
[MH']. "H NMR (400 MHz, MeOD): 6 8.53 (1 H, dd, J 1.6, 1.0Hz), 7.66 (1 H, dd,
J 9.5, 1.0Hz), 7.34 (2 H, m), 7.31 (1 H, dd, J 9.5, 1.6Hz), 7.23 (2 H, m), 7.09 (4
H,s), 6.27 (1 H, s),3.72 (1 H,q, J 7.1Hz), 3.55 (1 H, m), 2.31 (3 H, s), 1.47 (6 H,
2xd, J6.9Hz), 1.40 (3H,d, J7.1Hz), 1.30 (9 H, s).



0.639 mml) in MeOH (20 m _) was added concentrated HCl (25 ml _) and the
reaction stirred at reflux for 5 h. The reaction was cooled to RT,
concent r aveaoiowyeeuo, partiti oned between DCM (5 m ) &aou/GBap10/d08833CO3 (5
m ), the organic |ayer was separated, dried (MgSO4) , and concentrated in
vacuo to afford the title conpound (§618 ng). LCVMS (Method 1): Rt 3.04 mn,
mz 342 [MH] . b.
2-[4-(3-1sopropyl -[1,2,4]triazol of 4, 3-a] pyri di n-6-yl sul fanyl ) -phenyl] -
pr opi oni Example A%t hyl ester A solution of the product from Exanple 24 step b
(218 ng, 0.637 mol) in THF (5 M .) was cooled to QC and LiHVDS ( 1Min
hexanes, 1{52emiByty B2 Fo®iykaH-pyvazol ddylpd-[4ABtcyclamentyl. | odonet hane (43 nl _
0.702 I S nd .stikring.con ye Q0C for 0.5 h, then slowy
al | oned 10%%%&?6‘%%’%?@gl'é':y:l?’%a'cg\(?% é’ﬂtd%?’he reacti on was quenched
with sat. NH4C solution (5 E‘j extracted with Et20 (2 x 10 nL), dried

c

(MgSO™M) nd concentrat ed i acuo. Purification by chromatography using
0- 10%

H ave onpound (69.2 ng, 30%. LCVMS (Method 1): Rt
3.25 nin, nia 3 f@
2-[4-(3- | sOpro pyly 2 &zolo[4 3-a] pyridin-6-yl sul fanyl) - phenyl]
pr opi oni ¢ agid A Sol utlon of the product from Exanple 24 step ¢ (69.2 ny,
0.194 mmol) 1 MNaOH ( 1 nL) and MeCH (2 nlL) was stirred at room
tenperature ffor 3.5 h. The reaction was quenched with acetic acid ( 1 niL)
and concentrated in vacuo to afford the title conpound. LCMS (Method 1): Rt
3.1 1 min, m Thd4Rle[ dimpounddwas prepared in a similar manner to Example 21.
L/-(5-tert-PButyl-2-p-tolyl- razol:3-vl) - 2- 4 3-1-SaPLOPY] <.
(1,2, 4]thE§(%)I(%FW°§ bf p)l'ﬂ\f'%ﬁ"gx b?’grﬁ&v/‘l}; %Hﬁ'ﬁkﬁ %@r@&%%ﬁ%%he title

Cormound7m5(1nﬂecnmrﬁﬁ1l oaz 75601(1 & a0, 0.8), Bean@lte, rh), St.2p(dHstar ting from

Exanpl e 24 ste LCVS ( Met ho 5. mn
i 9921)p627(1Hs) 32(1Hm))357(2H m)238(§1—|zs)%20(2H m),

2.10 (2 H, m), 1.87 (9 H, m), 1.56 (2 H, m), 1.35 (1 H, m), 1.28 (9 H, s).

Example 26
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1-[4-(3-Isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-yloxy)-cyclohexyl]-3-[5-(1-
methyl-1-methylsulfanyl-ethyl)-2-p-tolyl-2H-pyrazol-3-yl]-urea

The title compound was prepared in a similar manner to Example 1 step

d starting from Example 21 step c. LCMS (Method 11): Rt 4.59 min, m/z 561
[M*]. *"H NMR (400 MHz, MeOD): & 7.85 (1 H, dd, J 2.1, 0.8), 7.57 (1 H, dd, J
9.9,0.8), 7.30 (4 H, m), 7.21 (1 H, dd, 9.9, 2.1), 6.41 (1 H, s), 4.32 (1 H, m), 3.56
(1 H, m), (1 H, sept., J 6.9), 238 (3 H, s), 2.11 (2H, m), 1.98 (2 H, m), 1.91 (3
H,s), 1.61 (6 H, s), 1.56 (2H, m), 1.42 (6 H, d, J 6.9), 1.35 (3 H, m).
Example 27
N-{5-tert-Butyl-2-[3-(2-pyridin-4-yl-ethoxy)-phenyl]-2H-pyrazol-3-yl}-2-[4-(3-
isopropyl-[1,2,4]triazolo[4,3-a]pyridin-6-ylsuifanyl)-phenyl]-acetamide



[ ] . 1H NWR (400 MHz, MeOD): d 8.53 ( 1 H dd, J 1.6, 1.0Hz), 7.66 ( 1
H dd, J 9.5, 1.0Hz), 7.34 (2 H m, 7.31 ( 1 H dd, J 9.5, 1.6Hz), 7.23 (2
H, n), 7.90 20t/a9958) , 6.27 ( 1 H s), 3.72 (1 H q, J 7PCTHB2010856557( 1 H,
m, 2.31 (3 H s), 1.47 (6 H 2 x d, J 6.9Hz), 1.40 (3 H d, J 7.1 Hz),
1.30 (9 H s).Exanple 25 i 57

-tert-Butyl - p-tolyl *H pyrazol -S-yl J-S *-tS-cycl opentyl -

[1,2,4]triazol o[ 4, 3-a] pyri di\n- 6-yl oxy) - cycl ohexyl]-urea The title conpound

M+
d

was prep |n a simlar mapiner to Exanple 2 1. LCMS (Method 11): Rt 4.59
mn, nmz St W%L 0 MHz, MeOD): d 7.88 (1 H, dd, J 2.1, 0.8),
760(1HN N730(4H, m, 7.25 ( 1 H, dd, 9.9, 21), 6.27
(1 H s) , 3.57 (2 H m, 2.38 (3 H 5s), 220(2 ., m,
2.10 (2 : 187(9H m, 1.56 (2 H m, 1.35 (1 H m, 1.28 (9 H s).

Exanpl e 2 *d 4- (3-1sopropyl -[1

,2,4]triazol o[ 4, 3-a] pyridi n-6-yl oxy)-cycl ohexyl]-3-[5-(1 -

met hyl - 1- net hyl sul fanyl -et hyl )-2-p-tolyl -2H pyrazol -3-yl]-urea The title
conpound was prepared in a simlar manner to Exanple 1 step d starting from
Exanmple 2 1 pc. LCM5S (Method 11): R 4.59 min, mz 561 [Mt] . 1H NMR
(400 MHz, MOD): d 7.85 ( 1 H dd, J 2.1, 0.8), 7.57 ( 1 H dd, J 9.9,

0 8), 7.30 (4The tithe,commund wWas-pregdredand similay madngd tq Examples) step. 32 ( 1 H,

D s i §6ﬁ( LGS @Ppof 1t e 58Py plebaBneg 8 R topg cdykd £ 1
6.9), 35348491(2m=) MESM{1eH23), 7.64 (1 H, d, J 9.6), 7.26 (1H, s NH), 7.24-7.10

MR ter} By 70 R R0 6! e 7 B2 BNE by gl s 31 -2 4

i sopro

, 2, 4] tri aznl elbs. 3-4] @YJ vcb n6@7y(hsrmlé)aaw9) 2nhemwlé4ﬁ®$zm dethe sétl e
corrpound was prepare manner tao n‘BI step d. LCM5 (Met hod
11): Rt §@1(1rﬁ|rfﬂ)r§198é’4ﬁ Wl@#} 1511M6N|W (54%11%32( "bﬁc):l 3) : d

Example 28
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Example 28 was prepared using similar method to that used in Example
1. LCMS (Method 11): Rt 5.12 min, m/z 525 [MH"]. 'H NMR (400 MHz, CDCL): &
1.36 (9H, s), 1.54 (6H, d, J 8Hz), 2.41 (3H, s), 3.37 (1H, q, J 8Hz), 6.71 (1H, s),
7.12-7.16 (1H, m), 7.28-7.33 (2H, m), 7.35-7.46 (5H, m), 6.68-7.73 (1H, m), 7.78
(1H, s), 7.91 (1H, s), 8.12 (1H, s).
Example 29
1-(5-tert-Butyl-2-p-tolyl-2H-pyrazol-3-yl)-3-[4-(3-pyridin-2-yI-
[1,2,4]triazolo[4,3-a]pyridin-6-yloxy)-cyclohexyl]-urea
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8.53-8.49 (2 HL n, 8.04 ( 1 H s), 7.64 ( 1 H d, J9.6), 7.26 ( 1H s
NH), 7.24-7.10 (7 HL n), 7.02 ( 1 H, dd, J 9.6, 1.6), 6.87 ( 1 H t, J
2.4), 6.82000M/d%95ddd, J 8.4, 2.4, 1.0), 6.63 ( 1 H d, PCTGEYP10/6G057 ( 1 H,
s), 4.19 (2 H t , J6.4), 3.62 (2 H s), 2.36- 3.28 ( 1 H m, 3.08 (2 H,
t , J6.4), 1.51 (6 H d, 6.9), 1.2%d9 H, s). Exanple 28 Exanple 28 was

prepared using simlar nmethod to that used in Exanple 1. LCVM5S (Method 11):

Rt 5.12 m
(6H, d, 4 gHz{)W‘éztﬁ'%i“['%@bﬂns w%g' rg‘%@akﬂoﬂ &/'éifmnlé?Dﬁ?la%}‘er tcd E&a%g 99, s), 1.54

7 12-7. 16tep leSlng)dIOWarEBmP'QI@ ¢fAPMS andzh%mz; 3163 @HLCMS gMpeteed 73 73 ( 1HL

A L

[1,2,4]t 01831,28)V<b[(14]-[3dd]jp.y|419d|1r8 8-1)| 8:3¢)(1 dY;cdtah8xly 1]t drBagee-. o1 (‘EH conpound

e SRR e R o R E T

[ MH] . 1H7NWFH(&dJQJ /B 2. 3PVEE) 7. 24 (OH3Mm),(6.52kH HId, JJMNH) 8.28)(1 H8. 74 ( 1H

g;i,d 7J9‘115)( 4134442&%% )ﬁ%g(‘%i% "édzgﬁéj%s)é?%%‘?o]f) ’(8 OﬁP "ddd, (JlH

7.5, 4. 94 814 é)H nZ) 37561344%2 Hldn), 4. &822%2&),@71&1}(@ r%g( H m, 6.52 ( 1
H d, J s), 4.34-4.24 52-3.40 ( 1H, m,
2.32 (3 B:olqmca}awawsoo (2 H m, 1.92- 1. 84 (2 H m, 1.56-1 .44 (2 H,
m, 1.34- , 1.20 (9 H, s). Biological assays p38 Kinase Assay
Human regén{)(ﬁ?a%t %@g enzyne expressed in E. coli and activated by

i ncubat i on wi HuniKeeocentymant (138l énayoteeaxpres593R i) Ei solised antivatedriye of

incubation with MKK6 enzyme (Calbiochem #559324) is used as source of

enzyme activity.

The assay is carried in high binding, clear, flat bottom 96 well assay
plates which have been coated with recombinant ATF-2 (Biosource #PHF0043).
Test compounds are incubated with p38 kinase for 2h prior to initiating the
kinase assay by the addition of ATP to obtain an assay concentration of 250uM.
Phosphorylation of ATF-2 is detected and quantified using an ELISA. This
consists of sequential incubation in the presence of anti-phospho-ATFZ2,
biotinylated anti-lgG and streptavidin-HRP. Incubation with an HRP chromogenic
substrate (TMB) results in absorbance that is proportional to the amount of
phosphorylated substrate produced. Absorbance is detected using a multiwell
plate reader.

Compounds are diluted in DMSO prior to addition to assay buffer, the
final DMSO concentration in the assay being 1%.

The ICs is defined as the concentration at which a given compound
achieves 50% inhibition of control.

Results are shown in Table 1:
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In Table 1 above, p38a binding potencies (ICs, values) are indicated as follows:
<2000-500nM ‘+; <500-100nM ‘++’; 10 -<100nM ‘+++’; <10nM ‘++++'. All
compounds tested exhibited ICso values <2000nM; NT not tested.

p38 functional assay

Inhibition of cellular p38 depresses the release of TNF«, a functional

response which is quantified by measurement of the amount of TNFa in the

supernatants of LPS activated THP-1 cells (an immortalised monocytic cell line)

or peripheral blood mononuclear cells (PBMC’s) isolated from freshly drawn

human blood.

Cells seeded in 96 well plates are pre-treated by the addition of p38

inhibitors for 1h followed by addition of lipopolysaccharide (LPS) to activate



human bl ood. Cells seeded in 96 well|l plates are pre-treated by the addition
of p38 inhibitors for 1h followed by addition of |ipopolysaccharide (LPS)
to acti vavecytoaleiese producti on and rel ease. The anount @eCTINRa1wEshBASed
into the cell supematants is quantified using an R& Systems enzyme |inked
i mmunosor bent assay (ELISA) kit (proggct DY210) follow ng the manufacturers
instructions. Conpounds are diluted i'n DMSO prior to addition, the final
DMSO con t t b I def d t he
concent r SECSREap SRkt dRataRaYe hiROaodi of FREGCRIeacza Rl PECCEF | 1S
control . sBesmbhtantar ds simmntlfe'd szbing 2an Tah&@ Zsysiemablmzzmad)ovekedECSO

val ues are indicated as <70 ;
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Example ECso
Example 1 +
Example 2 ++
Example 3 +++
Example 4 +++
Example 5 ++
Example 6 +++
Example 7 ++++
Example 8 ++
Example 9 +
Example 10 +++
Example 11 ++
Example 12 +++
Example 13 +++
Example 14 +++
Example 15 +
Example 16 +
Example 17 +
Exampie 18 +++
Example 19 +
Example 20 +++
Example 21 +++
Example 22 +
Example 23 ++++
Example 24 NT
Example 25 NT
Example 26 NT
Example 27 NT
Example 28 NT
Example 29 NT

In Table 2 above, ECs, values are indicated as follows: <7000-500nM ‘+; <500-
100nM “++; 10 -<100nM ‘+++; <10nM ‘++++". All compounds tested exhibited
ECs values <2000nM; NT not tested.



In this exposure protocol, mce were exposed in groups of 5 in individual
cl ear pol ycarbonate chanbers (27 cmx 16 cmx 12 cm). The TS fromthe
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Phosphat davagef @Add, peepanationPESyytasn isiidels 4o diferentiageel icabefs axevas une of

0.4 m ly. instilled and withdrawn 3 tines using a 1m syringe and
t hen pl ﬁ@gﬂga%gﬁwgppendorf tube and kept on ice prior to

Exposure of mice to TS daily for 4 or 11 consecutive days

In this exposure protocol, mice were exposed in groups of 5 in individual
clear polycarbonate chambers (27 cm x 16 cm x 12 cm). The TS from the
cigarettes was allowed to enter the exposure chambers at a flow rate of 100
mi/min. In order to minimise any potential problems caused by repeated
exposure to a high level of TS (6 cigarettes), the exposure of the mice to TS was
increased gradually over the exposure period to a maximum of 6 cigarettes. The

exposure schedule used for 4 days was as follows:

Day 1:4 cigarettes (approximately 32 min exposure)
Day 2: 4 cigarettes (approximately 32 min exposure)
Day 3: 6 cigarettes (approximately 48 min exposure)
Day 4: 6 cigarettes (approximately 48 min exposure)

The exposure schedule used for 11 days exposure was as follows:

Day 1: 2 cigarettes (approximately 16 min exposure)
Day 2: 3 cigarettes (approximately 24 min exposure)
Day 3:4 cigarettes (approximately 32 min exposure)
Day 4: 5 cigarettes (approximately 40 min exposure)
Day 5 to 11: 6 cigarettes (approximately 48 min exposure)

A further group of mice were exposed to air on a daily basis for equivalent
lengths of time as controls (no TS exposure).
Bronchoalveolar lavage (BAL) analysis

Bronchoalveolar lavage was performed as follows: the trachea was
cannulated using a Portex nylon intravenous cannula (pink luer fitting) shortened

to approximately 8 mm. Phosphate buffered saline (PBS) was used as the



subsequent determ nations. Cell counts: Lavage fluid was separated from

cells by centrifugation and the supernatant decanted and frozen for
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The residual cell pellet was diluted to approximately 10° cells per ml. A
volume of 500 ul was placed in the funnel of a cytospin slide and centrifuged for
8 min at 800 rpm. The slide was air dried and stained using ‘Kwik-Diff' solutions
(Shandon) as per the proprietary instructions. When dried and cover-slipped,
differential cells were counted using light microscopy. Up to 400 cells were
counted by unbiased operator using light microscopy. Cells were differentiated
using standard morphometric techniques.

Drug Treatment

Rodents such as mice and rats are obligate nasal breathers thus oral
delivery of test materials (such as therapeutic agents) for inhalation will not
produce good lung exposure. As a consequence, delivery of therapeutic agents
to the lungs in rodents is generally achieved by intra-nasal, intra-tracheal or
inhalation by whole body aerosol exposure in a chamber.

The chamber method utilises large amounts of test material and is
generally reserved for inhalation toxicology studies rather than pharmacological
efficacy studies. Intra-tracheal administration is a very efficient delivery method
as almost all of the test material is delivered to the lungs, but this is quite an
invasive technique. For studies in the mouse particularly, it is also quite
technically demanding as the diameter of the trachea is quite small. The
intranasal route is less invasive than the intra-tracheal route and so is particularly
suitable for repeat dosing studies such as the 4-11 day mouse model described
below. Following intranasal administration ~50% of the dose administered is
delivered to the lungs (Eyles JE, Williamson ED and Alpar HO. 1999, Int J
Pharm, 189(1):75-9).

i nhal ati on
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(ANOVA), followed by a Bonferrom correction for multiple comparisons in order
to test for significance between treatment groups. A “p” value of < 0.05 was
considered to be statistically significant. Percentage inhibitions were
automatically calculated within the Excel spreadsheets for the cell data using the

formula below:

% Inhibition = 1 - (Treatment group result — sham group result ) % 100

TS vehicle group result — sham group result
Inhibition data for other parameters were calculated manually using the
above formula.

Brief description of the figures

Figure 1 is a bar graph that illustrates the effect of intranasal
administration to laboratory mice with vehicle (0.2% tween 80 in saline),
Example 10 (30 pg/kg), Example 10 (100 pg/kg) or Example 10 (300 nug/kg) on
the number of BAL cells induced by tobacco smoke 24 hours post the final
exposure.

Figure 2 is a bar graph that illustrates the effect of intranasal
administration to laboratory mice with vehicle (0.2% tween 80 in saline),
Example 10 (30 pg/kg), Example 10 (100 pg/kg) or Example 10 (300 ng/kg) on
the number of BAL neutrophils induced by tobacco smoke 24 hours post the
final exposure.

As illustrated in Figure 1, Example 10 significantly inhibited the BAL cell
influx induced by TS at 30, 100 or 300 pg/kg when administered by the

intranasal route. Similar findings were observed with BAL neutrophils (Figure 2).



72? vehicle group result -shamgroup result J Inhibition data for other
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effect of intranasal adm nistration to | aboratory mce with vehicle (0.2%
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(0. 2% t wegpos®dl fonfSal i ne), Exanple 10 (30 ngy/ kg), Exanple 10 (100 ng/ kg) or
Exanpl e 10 (300 ng/kg) on the nunmber of BAL neutrophils induced by tobacco
snoke 24 hours post the final exposure. As illustrated in Figure 1, Exanple
10 significantly inhibited the BAL cell influx induced by TS at 30, 100 or
300 ng/ kg when adm nistered by the intranasal route. Simlar findings were
observed with BAL neutrophils (Figure 2).The results denonstrate a clear
anti-inflammatory effect in the lungs of mce exposed to TS.CLAIMS : 1. A
conpound of forrmula (1), or a pharnaceutically acceptable salt thereof:
wherein; Rl is C1-C6 al kyl, C3-C6 cycloal kyl, phenyl which is optionally
substituted, 5- or 6-nenbered nonocyclic heteroaryl which is optionally
substituted, or a radical of formula (I1l) wherein nis 1 or 2, and R3 and
R4 are independently Hor CC alkyl, or R3 and



R4 taken together with the nitrogen to which they are attached forma 6-
nmenbered heterocyclic ring optionally containing a further heteroatom

sel ect ed woamo9aesd O Y is -O or -S(0) p- wherein p i SCOGER0VOSRSTA IS an
optionally substituted divalent arylene radical, or a nono- or bicyclic
het eroaryl ene radical, or a C3-C6 diwy ent cycl oal kyl ene radi cal having 5
or 6 ring atons, or a piperidinylene radical wherein the ring nitrogen is

| i nked t oC BRINKS( =0) W ; Wis a bond -NH- or -C(RA)(RB) , wherein RA and RB
are independently H nmeth hydroxyl or halo; and R2 is a
radi cal of fdfRAMROERY Ajforwlaéj) efaPNP@ace@Nm)y qqeeRiabiensat) thaeaokin mis 0
or 1;, gqis 0, 1, 2 or 3; Tis -N=or -CHs; RBis Hor F, R7 is -CH3;, -C2H5;
- CH20H, -CH2SCH3; -SCH3 or SCZHS R8 is -CH3 or -C2H5; and each
occurrence of oR6 i's |ndepende|ﬁ2tly H CC 6, hydroxyl or halo; or a single

occurrenc zor/[LR6 {of formula (1VA), (IVB) or (I1VC) * * (IVA)
(rve) (I ) N/\/mW ot herjocdurrence of R6 is independently H G -C6
al kyl , hydr&yl or~hal o re n Q,)and p are as defined above ;

wherein;
R' is C4-Cs alkyl, C5-Cq cycloalkyl, phenyl which is optionally substituted,
5- or 6-membered monocyclic heteroaryl which is optionally substituted, or a

radical of formula (ll)

- @O\/[/\ln\NRSR“ h

wherein n is 1 or 2, and R® and R* are independently H or C;-Cg alkyl, or R® and
R* taken together with the nitrogen to which they are attached form a 6-
membered heterocyclic ring optionally containing a further heteroatom selected
from N and O;

Y is -O- or -S(O),- wherein pis 0, 1 or 2;

A is an optionally substituted divalent arylene radical, or a mono- or
bicyclic heteroarylene radical, or a C5-C¢ divalent cycloalkylene radical having 5
or 6 ring atoms, or a piperidinylene radical wherein the ring nitrogen is linked to
R’NHC(=0)W-;

W is a bond, -NH- or -C(R*)(R®), wherein R* and R® are independently H,
methyl, ethyl, amino, hydroxyl or halo; and

R?is a radical of formula (HHA), (1IB) or (IC):

0
!
N. ) -

N
A
SN
) (R%

(I11A) (11B) (IC)

‘é_.
Z
./



and wherein in R6 R6la and R61b are H, alkyl, or R6la and R61b may be
joined together with the nitrogen to which they are attached to forma
het er ocycWocoro/aegosept i onal Iy containing a further heterear@B2eslseised from
N and O 2. A conpound as clainmed in claim1l wherein the dival ent radical
-WJ[A]-Yhas one of the following formgae (B) - (J): Xf ... s cr C (B)
(O (D (BE) ( (O (H (1) (J) 3. Acompound as clained in claim1 having
formula (1A):wherein; V, V X and X are independently -CH= or -N=; and R1,
R2, Y and Ware as defined in claim1l. 4. A conpound as clainmed in claiml
havi ng foVRRIPR (1 A1) : wherein Yis Oor S and RL and R2 are as defined in
claiml. 5 A cggpewd-as clained in claim1 having formula (1B): wherein; U
is CHor N, and; RI, R2, Y and Ware as defined in claim1, with the
provi so that wvién0,U,i2som;then Wis not NH 6. A conpound as clained in
claim11 having-formula (|B 1) : wherein Yis Oor S and Rl and R2 are as
defined in clal @™ 72" X Conpound as claimed in claim1 having formula (1C):
R%is Hor F;

R’ is -CHa; -C;Hs; - CH,OH, -CH,SCHa; -SCH; or -SCoHs;
R® is -CH, or -C,Hs: and

each occurrence of R® is independently H, C4-Cs, hydroxyl or halo; or a single

occurrence or R® is a radical of formula (IVA), (IVB) or (IVC)

*
*

A S H\NRmaRsm O%NRGMRS"} 0 S
P n

P
N/

(IVA) (IVB) (IVC)
while any other occurrence of R® is independently H, C4-Cg alkyl, hydroxyl or halo

wherein n and p are as defined above ;

and wherein in R®

R®'® and R*'"® are H, alkyl, or R®"* and R°"® may be joined together with
the nitrogen to which they are attached to form a heterocyclic ring optionally
containing a further heteroatom selected from N and O.
2. A compound as claimed in claim 1 wherein the divalent radical -W-[A)-Y-

has one of the following formulae (B) - (J):

3. A compound as claimed in claim 1 having formula (1A):



(ICQwherein Yis Oor S, RRis as defined in claiml1, and Rl is phenyl, 5-
or 6- nenbered nonocyclic heteroaryl or a radical of formula (I1) as

defi ned iwochavamdss 8. A conpound as clained in any of trhe/gBensddasg cl ai ns
wherein R1L is a group of fornmula (11) as defined in claim1 wherein the
group -NR3R4 is norpholinyl. 9. A comyound as clainmed in any of clains 1 to
7 wherein Rl is isopropyl or 2,6-dichlorophenyl. 10. A conpound as cl ai ned
in any of the preceding clainmgwherein R2 is a radical of fornula (INC) as
defined in claim 1ﬁv where /Z and R8 are each nethyl. 11. A conpound as
clained in, an§ of¥ cIYms 0™} wherein R2 has formula (MD), (IME), (MF)

or (IUG):R2 und Nainmed in any of clains 1 to 9 wherein R2 is a

radi cal of romula (MA) as defig inclaiml, wherein mis 0. 13. A
conmpound as clained in any of clai 1 to 9 wherein wherein R2 is a radi cal
of fornulwhé®ginB) as defined in claiml, wherein (a) Tis -CH= and R5 = H

or (b) Tis R R5 = F. 14. A pharnaceuti cal
conposi tion c% s@r@ )S %%#H)JSBEB&%@VC%\:&H ﬂy of the preceding
cl gl/ ns, togetiR RAf ‘{?rﬂ;\\&/ ae aﬁﬁfeﬁn@&&rmfz}amtl cgl |y af:cept igl \ihcaLrl ers

and/ or excipie c i on aimed in glaim ichis
adapt ed f‘g r@&?@?%'ﬂd FBF%F%‘&?@ WQS!:PV%"E'?(SWQELG The use of a

conmpound as cI ainmed in any of wlains 1 to 13 for the treatnent of diseases

or conditi onsﬂﬁjo/eae /<om i nhibition of p38 MAP
(IA1)

wherein Y is O or S and R' and R? are as defined in claim 1.

5 A compound as claimed in claim 1 having formula (IB):

e hes
(1B)
wherein;

Uis CHorN, and;
R', R% Y and W are as defined in claim 1, with the proviso that when U is
N then W is not NH.

6. A compound as claimed in claim 1 having formula (IB):
R1
WORes
JLN NP (IB1)
H

wherein Y is O or S and R' and R? are as defined in claim 1

7. A compound as claimed in claim 1 having formula (IC):

O R’
2
H N

(IC)



ki nase activity.

17. The use as clained in claim16 wherein the di sease or

condition is chronic eosinophilic pneunonia, asthnma, COPD, adult
respirat ovg 2digouesss syndronme (ARDS), exacerbation of aPCREGER010/050257
hyper-reactivity consequent to other drug therapy or airways di sease that

is associated wit

h pul nonary hypertersg on.

wherein Y is O or S, R? is as defined in claim 1, and R' is phenyl, 5- or 6-
membered monocyclic heteroaryl or a radical of formula (Il) as defined in claim
1.

8. A compound as claimed in any of the preceding claims wherein R is a
group of formula (ll) as defined in claim 1 wherein the group -NR®R? is
morpholinyl.

9. A compound as claimed in any of claims 1 to 7 wherein R’ is isopropy! or
2,6-dichlorophenyl.

10. A compound as claimed in any of the preceding claims wherein R? is a
radical of formula (llIC) as defined in claim 1, wherein R’ and R® are each
methyl.

11. A compound as claimed in any of claims 1 to 9 wherein R? has formula
(11D), (HE), (INF) or (IG):

/
N Y >§—\>\ * v

* \N T \N *
@\/(\O @
OH N 0o
Cl
(D) (IIE) (INF) (NG)
]
SN

12. A compound as claimed in any of claims 1 to 9 wherein R? is a radical of
formula (I11A) as defined in claim 1, wherein m is 0.

13. A compound as claimed in any of claims 1 to 9 wherein wherein R? is a
radical of formula (I11B) as defined in claim 1, wherein (a) T is -CH= and R°= H;
or(b) Tis-N=and R°=H; or (c) T-CH=and R® = F.

14. A pharmaceutical composition comprising a compound as claimed in any
of the preceding claims, together with one or more pharmaceutically acceptable
carriers and/or excipients.

15. A composition as claimed in claim 14 which is adapted for inhalation for

pulmonary administration.
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16.  The use of a compound as claimed in any of claims 1 to 13 for the
treatment of diseases or conditions which benefit from inhibition of p38 MAP
kinase activity.

17.  The use as claimed in claim 16 wherein the disease or condition is
chronic eosinophilic pneumonia, asthma, COPD, adult respiratory distress
syndrome (ARDS), exacerbation of airways hyper-reactivity consequent to other

drug therapy or airways disease that is associated with pulmonary hypertension.



