NOVEL COMPOUNDS Field of the invention The invention relates to conpounds
which are inhibitors of p38 mtogen-activated protein kinase enzynes
(referredwvoaotvaseisas as p38 MAP ki nase inhibitors), partipcuGB2bgp/05h@4al pha
and gamma ki nase sub-types thereof, and their use in therapy, including in
pharmaceutical conbinations, especially in the treatnent of inflammatory
di seases, including inflamuator NOVELSGOMPOUNDSE | ung, such as COPD.
Background of the invention Four p38 MAPK isoforns (al pha, beta, ganma and

delta respectively) have been identified, each displaying a tissue-specific
expresiﬂﬂﬁﬂﬁgﬂiﬁﬂéﬂﬂﬂﬂe p38 MAPK al pha and beta isoforns are ubiquitously
expressed t hroughout the body and are found in many different cell types.
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pattern of these Isoforms and off-target effects of the compounds. More recent inhibitors are
improved to be highly selective for p38 MAPK alpha and beta isoforms and have a wider safety

20  margin.

Less is known about the p38 MAPK gamma and delta isoforms. These isoforms are expressed
in specific tissues/cells (unlike the p38 alpha and p38 beta isoforms). The p38 MAPK-delta
isoform is expressed more in the pancreas, testes, lung, small intestine and kidney. It is also
25  abundant in macrophages (Smith, S.J. (2006) Br. J. Pharmacol. 149:393-404) and detectable in
neutrophils, CD4+ T cells and endothelial cells (www.genecard.org, Karin, K. (1999) J.
Immunol.). Very little is known about the expression of p38 MAPK gamma but it is expressed
more in brain and heart, as well as in lymphocytes and macrophages (www.genecard.orq).

30  Selective small molecule inhibitors of p38 MAPK-gamma and -delta are not currently available,
but one existing compound, BIRB 796, is known to have pan-isoform inhibitory activity. The p38
gamma and p38 delta inhibition is observed at higher concentrations of the compound than
those required to inhibit p38 alpha and p38 beta (Kuma, Y. (2005) J. Biol. Chem. 280:19472-
19479). BIRB 796 also impaired the phosphorylation of p38 MAPKSs or JNKs by the upstream

35 kinase MKK6 or MKK4. Kuma discussed the possibility that the conformational change caused
by the binding of the inhibitor to the MAPK may affect the structure of both its phosphorylation
site and the docking site for the upstream activator, therefore impairing the phosphorylation of
p38 MAPKSs or JNKs.

40 p38 MAP kinase is believed to play a pivotal role in many of the signalling pathways that are
involved in initiating and maintaining chronic, persistent inflammation in human disease, for
example, severe asthma and COPD. There is now an abundant literature which demonstrates
that p38 MAP kinase is activated by a range of pro-inflammatory cytokines and that its
activation results in the recruitment and release of further pro-inflammatory cytokines. Indeed,



gama and p38 delta inhibition is observed at higher concentrations of the
conpound than those required to inhibit p38 al pha and p38 beta (Kuma, Y.
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12, 29?9”? t\yty to corticosteroids. Thus ere may be a “two pronged” eneflt to the use of a p 8
MAP klnase inhibitor for the treatment of COPD.

25 However, the major obstacle hindering the utility of p38 MAP kinase inhibitors in the treatment
of human chronic inflammatory diseases has been the toxicity observed in patients. This has
been sufficiently severe to result in the withdrawal from clinical development of many of the
compounds progressed, including all those specially mentioned above.

30 There remains a need to identify and develop new compounds therapeutically useful as p38
MAP kinase inhibitors which have improved therapeutic potential, in particular which are more
efficacious, longer acting and/or less toxic at the relevant therapeutic dose. An objective of the
present invention is to provide compounds which inhibit p38 MAP kinase with certain sub-type
specificity, which show good anti-inflammatory potential.



COPD is a condition in which the underlying inflanmati on has been reported
to be substantially resistant to the anti-inflanmtory effects of inhaled
corti costwpanus3s@ensequent |y, an effective strategy foPCTGEIINMFIIBOPD nay
wel | be to develop an intervention which both has inherent ant i
inflanmmatory effects and is able to increase the sensitivity of |ung

t i ssuesumimanéithe dr@ions t o i nhal ed corticosteroids. The recent
publication of Mercado et al (2007; American Thoracic Society Abstract A56)

denonstrates that silencing p38 gapma has the tential to restore
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to the use of a p38 MAP kinase inhibitor for the treatnent of COPD.

However, the nmjor obstptle hindering the utility of p38 MAP ki nase
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inventign Accerding to the invention, there i rovi ded a conpound of

f or nul él"?kelr‘ﬁ'”%hésrg'ﬁ“ﬁnﬂgop ongly S'stfghﬁ‘?ﬁ blb%ﬁ’%ﬁéﬁ@%%bmi tuted by a hydroxyl
group; R2is Hor C -6 alkyl optionally substituted by a hydroxyl group; O
R3 is &2 i&H-&* Al lKyl sptiokBiydudbitiied by-bhy@ysdypgbliy] A r is a naphthyl or a
pheggyl ring either of which may be optionally substituted by one or nore

groups i,ndependent|ly selected fromC -6 alkyl, G -6 al koxy, amno, G -
oo o df HaPky KUY s alyICss cycloalkyl

Ar is a naphthyl or a phenyl ring either of which may be optionally substituted by one or more

groups independently selected from C,¢ alkyl, C¢¢ alkoxy, amino, C4.4, mono or di-alkyl amino;
15

L is a saturated or unsaturated branched or unbranched C4.5 alkylene chain, wherein one or

more carbons are optionally replaced by -O- and the chain is optionally substituted by one or

more halogen atoms,

20  Xis 5 or 6 membered heteroaryl group containing at least one nitrogen atom and optionally
including 1 or 2 further heteroatoms selected from O, S and N;

Q is selected from:

25 a) a saturated or unsaturated, branched or unbranched C.4o alkyl chain, wherein at least
one carbon (for example 1, 2 or 3 carbons, suitably 1 or 2, in particular 1) is replaced by
a heteroatom selected from O, N, S(O),, wherein said chain is optionally, substituted by
one or more groups independently selected from oxo, halogen, an aryl group, a
heteroaryl group or a heterocyclyl group,

30 each aryl, heteroaryl or heterocyclyl group bearing 0 to 3 substituents selected
from halogen, Cq alkyl, Cs¢ alkoxy, Cqs haloalkyl, amino, Ci4 mono or di-alkyl
amino,

with the proviso that the atom linked directly to the carbonyl in -NR*C(O)- is not an
oxygen or a sulfur atom; and

35 b) a Cos alkylCs heterocycle said heterocyclyl group comprising at least one heteroatom

(for example 1, 2 or 3, suitably 1 or 2, in particular 1 heteroatom) selected from O, N and
S, and is optionally substituted by one or two or three groups independently selected



L is a saturated or unsaturated branched or unbranched C -8 al kyl ene
chain, wherein one or nore carbons are optionally replaced by -O and the
chai n i s wpt2oowmeBisy substituted by one or nore hal ogen &COMGR200®/081308 5 or 6
menber ed heteroaryl group containing at4 | east one nitrogen atom and
optionally including 1 or 2 further heteroatonms selected fromO S and N, Q
i's selected fffohonal rA)C, 2 ak@l, @ abREx2IC,\d hardalkyRbRtho, U, g Atdhednardidnpr aniebed C
M O al kyl ch erein at | east one carbon (for exanple 1, 2 or 3

car bons, swtably 1 or 2, in particular 1) is replaced by a heteroatom

sel ected from O N S(O P, wherein said chain is optionally, substituted
by one pos On‘bler;groups i ndependently sel ected from oxo, hal ogen, an aryl
grogp, a heteroaryl group or a heterocyclyl group, 0 each aryI het er oar yl
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Detailed description of the invention

Alkyl as used herein refers to straight chain or branched chain alkyl, such as, without limitation,
20  methyl, ethyl, propyl, iso-propyl, butyl, and fert-butyl. In one embodiment alkyl refers to straight
chain alkyl.

Alkoxy as used herein refers to straight or branched chain alkoxy, for example methoxy, ethoxy,
propoxy, butoxy. Alkoxy as employed herein also extends to embodiments in which the oxygen

25 atom is located within the alkyl chain, for example —CH,CH,OCH; or —CH,OCHjs. In one
embodiment the alkoxy is linked through oxygen to the remainder of the molecule. In one
embodiment the disclosure relates to straight chain alkoxy.

In one embodiment of the disclosure there is provided compounds of formula (1), wherein R' is
30  methyl, ethyl, propyl, iso-propyl, butyl or tert-butyl, in particular fert-butyl.

In one embodiment R" is —C(CHs),CH,OH.

In one embodiment R? is methyl, ethyl, propyl, iso-propyl, butyl, or tert-butyl, in particular methy!.

35
In one embodiment R? is —CH,OH.
In one embodiment R? is in the 2, 3, or 4 position (i.e. ortho, meta or para position), in particular
the para (4) position.

40

In one embodiment Ar is napthyl.

In one embodiment Ar is not substituted with optional substituents.



1 in the LPS-induced neutrophil accunulation test. Figure 2 shows pre-dose
time against % inhibition of neutrophilia for the conpound of Exanple 1 in
t he LPS-iwourewd3smat rophil accurnul ation test. Detail ed #esaiB2pavmsmoaf the
i nvention Al kyl as used herein refers tgp straight chain or branched chain
al kyl, such as, without limtation, nethyl, ethyl, propyl, /so-propyl,

butyl , ®6fe Eebbdibieny Ar islsibsingtee inadi srengroapkyl refers to straight chain
al kyl . Al koxy as used herein refers to straight or branched chain al koxy,

for exanpl e nmethoxy, ethox prop ox but ox Al koxy as enpl oyed herein
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al kyl cli@Hn,- Wrereiexaspl 2 3, €H,ZCA208HB or - CH 20CH 3. I n one enbodi ment the
al kgxy is | i nked t hrough oxygen to the remai nder of the nolecule. In one

errbodl (? }_ﬂ C\l\/ﬁ’é e el ﬁglse M’e d%' Eﬂ)ﬁb ghain alkexy., v\ﬂthotﬂgé) @1!
Ph

enbodl d I'SC osure ed canpou nds of ’

wher ei A Eﬁel” N IFErRy Pr aBtipipper B?’Bpi/lto l/: sf%r B%‘%WP WS\ iSof ang/ m-isut r
parti caltamatiedly, ferugxppld, whereen enbod? amhin iRD. i s - C(CH 3) 2CH2CH. I n one
errbodi ment R2 is nethyl, ethyl, propyl, /so-propyl, butyl, or te/f-butyl,
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enbodi mentteder fram Bad 7 sedpetiatlyiveerewh 180, oppardioahr STHEH)eNt s. I n one
enbodi ment Ar is substituted with 1 or 2 groups. In one enbodinment L is a

straight chain Ilnk a ) retn n i
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In one embodiment L is a branched chain linker R*OR® wherein R? and R® are independently
selected from C,.; branched alkylene with the proviso that the number of carbons in R* + R” is
20 anintegerfrom4to 7.

In one embodiment R® is H.

In one embodiment R® is methyl, ethyl, propy! or iso-propyl.

25
Halogen includes fluoro, chloro, bromo or iodo, in particular fluoro, chloro or bromo, especially
fluoro or chloro.

In one embodiment the chain L includes 1, 2 or 3 halogen atom substituents, independently
30  selected from fluoro, chloro, and bromo, for example an alkylene carbon may bear one or two
chloro or fluorine atoms and a terminal methyl group may bear one, two or three fluorine atoms
or one, two or three chlorine atoms to provide a group such as trifluoromethyl or trichloromethyl.

In one embodiment X is selected from, pyrrole, oxazole, thiazole, isothiazole, imidazole,
35 pyrazole, isoxazole, oxadiazole, pyridazine, pyrimidine, pyrazine, or 1,2,3 and 1,2,4 triazole, in
particular, pyrimidine, imidazole or pyridine, and especially pyridine.

In one embodiment of the fragment Q the Cy.49 alkyl chain wherein at least one carbon (for
example 1, 2 or 3 carbons, in particular 1 or 2 carbons) is replaced by a heteroatom selected

40 from O, N, S(O),, wherein said chain is optionally, substituted by one or more groups selected
from oxo, halogen, an aryl group, a heteroaryl group or an heterocyclyl group, each aryl,
heteroaryl or heterocyclyl group bearing 0 to 3 substituents selected from halogen, C4.¢ alkyl,C;.
6 alkoxy, C4. haloalkyl, amino, C44 mono or di-alkyl amino.



alternatively, for exanple, where nis 1 or 2 and mis 0. In one enbodi nent
L is a branched chain linker ROOCH 2)mwherein mis zero or an integer 1,
2, 3, 4 ovORowm#s®a i s C2-7 branched al kyl, with the pr®¢raaB2vaisiiohe
nunber of carbons in Ra + mis an integer from2 to 7, especially where m
is 0, in particular -CHCH 3)O. In one enbodinent L is a branched chain
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one e brent L is a branched chain linker ROR b wherein Ra and Rb are
i ndependent|y selected from C2-7 branched al kyl ene with the proviso that

t hesnumhehe @meamaNshd RetBrvatonB) Feplatthg CrB&RE) ihrthenatkyk halh frhgmémef Q are
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carbons, in particular 1 or 2 carbons) is replaced by a heteroatom sel ected

from O, Npe 860 Fg?mewps £hBrsaid chain is optionally, substituted by one or
nore groups sel ect ed rom oxo, hal ogen, an aryl group, a heteroaryl group

or an heterocyclyl group, each aryl,
In one embodiment compounds of the disclosure include those in which the fragment

20 -NR®C(0O)Qin formula | is represented by:

-NR3C(O)CH,OC.6 alkyl, in particular -NR*C(O)CH,OCHs, especially -NHC(O)CH,OCHj;
-NR3C(O)CH,O(CH,),OCHs, in particular -NHC(O)CH,O(CH,),OCHz;

25
-NR3C(O)CH(CH3)OCHj5 in particular -NHC(O)CH(CH3)OCHs;
-NR3C(O)CH,NHCH; in particular -NHC(O)CH,NHCHj;

30 -NR3*C(O)CH,NHCH,CH,OCHjs in particular -NHC(O)CH,NH(CH,),OCHs;
-NR3C(O)CH,SCHy, in particular -NHC(O)CH,SCHs;
-NR3C(O)CH,S(0),CHs, in particular -NHC(O)CH,S(0),CHs;

35
—NR3C(O)NH2 in particular -NHC(O)NHy;

—NR3*C(O)NHC;.7 alkyl, in particular -NHC(O)NHCHj

40 -NR*C(O)N(C14 alkyl)Cy.5 alkyl in particular -NHC(O)N(CHs),; or

“NR3C(O)CHN[(CH.),0CH], in particular -NHC(O)CHN[(CH.),OCHs].



het eroaryl or heterocyclyl group bearing O to 3 substituents selected from
hal ogen, C -6 al kyl,C - 6 al koxy, d - haloal kyl, amno, C - nono or

di - al kyl w@i2om/d38086ne enbodi ment Q is a saturated or unear@rb@ds1imanched
or unbranched Ci-s alkyl chain or C-& al kyl chain, wherein at |east one
carbon is replaced by a heteroatomselected from-QO -N, S(O P. In one
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2N H c H2C H2OCH 3 in particul ar - NHO( O) CH 2NH(CH 2) 20CH 3; - NR 3C(O) CH
2SCH 3 Exampfardf ittesiragmertIHIRTYOCHRABERIB Q edMipracs E)IHINRE( MheryCiidluden

ticul - NHC(O) NH 2;
P arxler EQ%H%%I@&%% @ngj"?’ldcuw&%@é(wgc ﬂgﬁzs% pel aE)) N( OC(-Zl

alkyl)G -5 alkyl in particular -NHC(O N(CH 3)2; or -NR SC(O)CHN[(CH 2) 20CH
3] 25i n Ipane em!ppdtrnenum(s@)saqute(dwrm@mmtsqi 2oranehedrorambranebed Crapnalkyd chain,
ni t r ogevhextidnatilgasthmeatdepbn ¢hedpladest by aatdrpabomdelbctad from campoand Sd),,
wherein said chain is substituted by a heteroaryl group bearing 0 to 3 substituents for example
1, 2 or 3, such as 1 or 2 substituents selected from halogen, C4¢ alkyl, C4 alkoxy, Cq alkyl
amino, Cy4 mono or di alkyl amino. In one embodiment the said heteroaryl group is selected
20  from, thiophene, oxazole, thiazole, isothiazole, imidazole, pyrazole, isoxazole, isothiazole,
oxadiazole, 1,2,3 or 1,2,4 triazole, pyridine, pyridazine, pyrimidine, pyrazine and, in particular
pyridine and pyrimidine, especially pyridine.

In one embodiment Q is a saturated or unsaturated, branched or unbranched Cy.4¢ alkyl chain,

25  wherein at least one carbon is replaced by a heteroatom selected from O, N and S(O), wherein
said chain is substituted by a heterocyclyl group bearing 0 to 3 substituents, for example 1, 2 or
3, such as 1 or 2 substituents selected from halogen, C¢ alkyl, C4¢ alkoxy, Cis haloalkyl
amino, C1.4 mono or di alkyl amino.

30 In one embodiment said heterocyclyl is selected, from a 5 or 6 membered saturated or partially
unsaturated ring system comprising one or more (for example 1, 2 or 3 suitably 1 or 2, in
particular 1) heteroatoms independently selected from O, N and S, for example pyrrolidine,

tetrahydrofuran, tetrahydrothiophene, piperidine, piperazine, morpholine, and 1,4-dioxane.

35 In one embodiment compounds of the disclosure include compounds of formula (I) in which the
fragment -NR*C(O)Cy.salkylheterocyclyl is represented by:

-NHC(O)-(tetrahydropyranyl), such as -NHC(O)-(tetrahydro-2H-pyran-4-yl),
40 —NHC(O)-(morpholinyl) such as —=NHC(O)-(4-morpholinyl),
—NHC(O)-(pyrrolidinyl), such as —NHC(O)-(pyrrolidin-1-yl),

-NHC(O)-(piperazinyl), such as -NHC(O)-(piperazin-1-yl),



the fragnent -NR3C(O and additionally may, for exanple, be a term nal

am no group, suitably -NR 3C(ON(CHa)2 O -NR 3C(O NHCH3. In one enbodi nent
Q is a savonratoads@s unsat urated, branched or unbranchedPCT@RbéwIS13RAI N,
wherein at | east one carbon is replaced by a heteroatomselected fromO N,
and S(0) p, wherein said chain is substituted by an aryl group bearing Qo
3 substNHaeD}-gneth@pipgxainpl) ssuth ag -RHCH)- @Mﬁ&hg@ ipbrein-2-ygubsti t uent s

i ndependent |y sel ected from hal ogen, 6 alkyl, C -6 alkoxy, C- 6

hal oal k% (51 and Ci - nong or di m 5m ng. In one enbodi nent the said
aryl UE( é[('ﬁﬁﬁ‘ﬁy?{ethlf'mpeé@?é’ﬁﬂr %Ucé‘u%s et %’@ﬁ&t‘l"xﬁthﬂ}%‘i%%zﬂr?'ﬂ Med
phenyl Exanpl es of the fragnment -NR3C(O Q wherein Q conprises substituted
phepyl -NACkOH,-(tetPRPE0 19 NERag O/ HE( S 3} e t@Rgld roNR-pyran-4-y

3C( O CH2N( éé ﬁg Og—rghg# In one ?ﬁ;(bodl n2133(nt Q9|| s a ICs“f/;ltura}{)ed or
unsat ur at ed, branched or unbranched CM O al kyl chain, wherein at |east one

car bon NG @b@'dzr@'ﬂprﬁpdﬁ‘yﬁeﬁ”éh@ét‘(’)“f‘ﬁg@ﬂ@ér@dmﬁ%‘ﬁi'@') N and S(0) p, wherein

said chain is substituted by a heteroaryl group bearing G o 3 substituents

f_Of eX&JNH@Oég:H%(@Froﬁdmﬁ}’%Dcrﬁ% MHC(@)MQWCW%M §|)sel ected from hal ogen,

galkyl al kox G -6 al kyl am no, no or di alkyl amno. In
oné enbodi nent the sai d het er oar roup i s sel ect ed from thiophene,
oxazol eNHHOIG - wiraradn). see @s - %WWE&P'F’EW@ZBV% andsoxazol e,

i sot hi azol e, oxadi azole, 1,2,3 or 1,2,4 triazole, pyridine, pyridazine,

pyri m diNfs d?@ﬂ?%é‘tﬁylﬁfb@raz‘r@épﬁgB'a%uNf‘l‘b(@%@édg%r}ﬁetﬁ{?lglpgya{zim Jhne, especially

pyridine. I'n"one enbodi nment a satura unsat ur at ed; "branched or

unbranched CM O al kyl chain, wherein at | east one carbon is replaced by a
hefl&r oalbf(QKlrbdtraet Oxmﬂ‘iybpipﬁr@hw]S€L@ﬁmwwfé(mCHa[%(%maihﬁXY%hsé)@b@razu'mﬂ ed
by a hegtlerocyclyl group bearing o 3 substituents, for exanmple 1, 2 or 3,
such as 1 or 2 substituents selected fromhalogen, G -6 alkyl, G -6 alkoxy,

SR T R R R T R e QS@B&J"" ’

unsat urlaneakylichgins yberein aldegstione sgroonds taplaved dy (f Imier@amnpwe@ed froor-Cg -N

supbablg(0y, ™ s@lectdt from: -CH,OCH,-, -CH,NHCH,-, -CH,NH- and -CH,OCH,CH,-. These
fragments may optionally terminate in an aryl group, a heteroaryl group or a heterocyclyl group
as defined for fragment Q above.

In one embodiment the disclosure relates to compounds of formula (I1A)
25

(I1A)
wherein R', R?, Ar, L, R® and Q are as defined above.

In a further embodiment the disclosure relates to compounds of formula (IB)



particular 1) heteroatons independently selected fromQO, N and S, for
exanpl e pyrrolidine, tetrahydrofuran, tetrahydrothi ophene, piperidine,

pi perazi €0 20w3BEsbi ne, and 1, 4-di oxane. | n one enbodi meaT/GER2npPNInds of t he
di scl osure include compounds of formula& (I) in which the fragnment

- NR3C( 0) Co- 8al kyl heterocyclyl is represented by:

-NHC( O - (tetrahydropyrrinyl ), such as -NHC(O) - (tetrahydro-2H pyran-4-yl),
-NHC( O - (nor pholinyl) s as -MiC( O - (4- nor phol i nyl ),

-NHC( O - (pyrrolidinyl), NHC( O ) - ( olidin-1-yl),

-NHC( O) - (pi perazi nyl ), Myc o
-NHC( O) - ( pi perazin-1-yl), N -(Het“ﬁyl"pi er nyl), such as
-NHC( O - (4- et hyl pi perazin-1-yl), -NHC(O) -| hoxy®t hyl ) pi perazi nyl], such
as -NHC( O - [ 4- (2- et hoxyet hyl ) pi perazin-1-yl], N
- NHC( O) CH2- (t et rahydr opyranyl ), such as -NHC(&) CH Q
2- (tetrahydro-2H pyran- Z-NHC(O)CH 2- (nmorpholinyl), such as -NHC( O CH
2-(4-m)rpholinyl), - NHC( O 2-(pyrrolidinyl), such as -NHC(O CH
2-(pyrrolidin-1 yI) -NHC(O)CH 2- (pi perazinyl), such aSpB y NHC( O) CH

I

-2N|(—|pci( IOO)(?’{E%IQE"'(‘Ez’L t’ho‘y’l Di pgpgg}*%%ﬁéﬁéd”%é%[ Prperazinyl),” such as

- NHC( O CH2- [ (et hoxyet hyl ) pi perazi nyl], such as
- NHC( Ol t-dndth(e2 e mbblimene theydiggiosper @rdtes th-coyripoundsiofdoeniegatiGyli ment of t he
fragment Q the saturated or unsaturated, branched or unbranched C
-i-10al kyl chain, wherein at | east one carbon is replaced by a heteroatom
selected from - - N, S(O)dp is selected from -CH2OCH2- , - CH2NHCH2-
-CH2NH and - CH2 These fragnents may optionally term nate in an
aryl group, a he I oup or a rocyclyl group as defined for

onN” e Areh \{he Ni scl osure relates to conmpounds of

fragnent Q above. Y
formula (1A (1A er efln R} R2, Ar) 7R3 and Q are as defined above. In

a further enbodi | he di scl osure rel a§esgt o conpounds of formula
(1B)(IB) /
X R®  (CHp)x—S(0),—(CH,)y—CH;,

wherein R", R? Ar, L and R® are as defined above and p is 0, 1 or 2, in particular 0 or 2,

10  especially 0, and x is an integer from 1 to 6 (including 2, 3, 4 and 5) and y is zero or an integer
from 1 to 5 (including 2, 3 and 4) with proviso that x + y is an integer from 1 to 6, for example x
is1andyis1.

In one embodiment the disclosure relates to compounds of formula (ID)
R1

R3 (CHz)x—O_(CHz)y_CHs

15

wherein R", R?, Ar, L and R® are as defined above
x is an integer from 1 to 6 (including 2, 3, 4 and 5) and y is zero or an integer from 1 to 5
(including 2, 3 and 4),

20  with the proviso that x + y is an integer from 1 to 6, for example xis 1 and y is 0.



wherein R, R, Ar, L, Rand Q are as defined above. In yet another

enbodi nent the disclosure relates to conpounds of fornula (I C wherein R1,
R2, Ar, LwendioR3sese as defined above and p is 0, 1 or PRCTiGB2p@vasizul ar O
or 2, especially 0, and x is an integenpofroml1 to 6 (including 2, 3, 4 and
5) and y is zero or an integer froml to 5 (including 2, 3 and 4) with

gr OYi S On bRg@kmbodimént 5{ B dofﬁp@@cus éfrf@mmiiha (10) the ffrég'm@xanche@(c%r@)X@(langzcly% S

. In e Sl s to compounds of formula

wher ei ?#] 1,§Wbﬁ?‘?&'ﬂ3’%ﬁagﬁ@&aﬂm@@%ﬁ@% above x is an integer from1l to

6 (including 2, 3, 4 and 5) and y is zero or an integer from1l1l to 5

(i ncl udm nge 2mbadimedt e, compohnd IsenairbA-H6- (3K terkButyly1-pdolgln! H-pyregelr5-from 1 to

6, Bor yeyREY)eaphtialenl sy Wty byriBinOng)-ehaAbBBstamidd he conpounds of

f or mul (ﬁ(l b) )t hldeh fragrrAZnty)Yn R@(&g)n(g—l ;CQCH %ayCEBIi s: -NR3C(O CH 20CH3,

especially -NHC(O CH 20CH3 I n one enbodi ment the conpound is not:

L/ - ( 4- (1 20¢ smpgdiment thggopognd |$it ol yI -1 / -/ - pyrazol - 5-

yl ) ur eiNtE)-(id 03+ Tt ebutdl- +-pltadxliy)Hrpyragd)5-yiureido naghtiyaler-A -yietyroethgls pyradin-ge. | n

one en%gﬁ_mgﬂ{oxymtaqgagound is: L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-1

H-q razol - 5-yl ) urei do) napht hal en-1 -yl oxy) net hyl) pyridin-2-

yl )-2- met hoxyacet am de; Met hg%4-((4-(3-(3-te/f-butyl -1 -E)-tol yl-1

I -1 - py Metey! 45(47 (3 trlertdwrd phitohad! Enryrazol bokyieimaaniisien- tiyiexymephyipyddin-

L/ -(4- yure3: (3-te/f-Butyl-1 -p-tolyl-1 H pyrazol -5-yl)ureido)naphthal en-1

-yl oxy)met hyl ) pyridin-2- yl)tetrahydro-2/-/-pyran-4-carboxam de;

(S)-L/-(4- (3:(3ste/f-Butyl-1 -p-tolyl-. -

12 oy R Puala Yo nagthgies donrsimethy) pyridin-2-

2- ¥P) - A ietehvudk 9 bpdaRrTagecoxgmyde. / - (4- ((4-(3-(3-te/f-Butyl-1 -p-tolyl-1

[ -1-pyrazol -5-yl)ureido)napht hal en-1 -yl oxy) nethyl)pyridin-

2-yl) - %SWL(QQW(@[@Q@H—@MWQip-tolyl-1H—pyrazol-5-y|)ureido)naphthalen-1-onxy) methyl)pyridin-
2-y)-2-methoxypropanamide;

20  (R)-N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-yloxy) methyl)pyridin-
2-yl)-2-methoxypropanamide;

N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl) pyridin-2-
yh)-2-(methylthio)acetamide;

25
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-
2-morpholinoacetamide;

N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-
30  2-(pyrrolidin-1-yl)acetamide;

N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-
2-(4-methylpiperazin-1-yl)acetamide;

35 N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-
2-(4-(2-methoxyethyl)piperazin-1-yl)acetamide;

N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-
2-(2-methoxyethylamino)acetamide;

40
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-
2-(dimethylamino)acetamide;

N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-



L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-1 H pyrazol -5-yl)ureido)naphthal en-1
-yl oxy)met hyl ) pyridin-2- yl)-2-(nethylthio)acetam de;

L/ -(4-((4awW02e0(i@38asbf - Butyl -1 -p-tolyl-1 PCT/GB2009/051304

/-1 -pyrazol -5-yl)urei do) napht hal en- 1- yhoxy) met hyl ) pyri di n-2-yl ) -

2- nor phol i noacetam de; L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-

H pyra meﬁhwéa]mf) icdehi@gpht hal en- 1-yl oxy) net hyl ) pyri di n- 2- yI ) -

2-(pyrro |d|n 1l-y )acetam de; L/ (4 ((4 (3-(3-te/f-Butyl - p-tolyl-

H pyraz ur ej hthal th ridin-2-

AR IR N B TSR A IYJ(%S@&D%BX@@Jfyéqva)ré%w poygcin-2-y1-
-p-tol )2!-((4[m&ifmxvamzlyL)@aqlh))I)amejeqmalpldlehal en-1 -yl oxy) et hyl) pyridin-2-yl )-
2- (4- (2- et hoxyet hyl ) pi perazin-1-yl)acetam de; L/-(4-((4-(3-(3-te/f-Butyl-

t ol yl I
2! (2- ek ﬁ‘f‘& S e C R o i e e R
H pyr a2of!) USQ%/I ) ur ei do) napht hal en- 1-yl oxy) net hyI )pyr| di n- 2 yl) -
2- (di net hyl am no) acetam de; L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-
;; py;?mtcr fa Y313 B\@y InRpRG Aad H2 By rhz L5y Yok 6186 ¥ bntRYIEh 4 Lyb@)rﬁét)wyl?pyhaﬁtélylb amn
q@ ?nrﬂeﬁgxy(ageag]ge ‘Butyl -1-p-tolyl-1/-/-pyrazol -5-yl)urei do)napht hal en- 1-
yI oxy) met hyl ) pyri di n-2-yl)- 2-((4-nmethoxybenzyl) (nethyl)am no)acetam de;

1- (4- ( (NBAMEA 1B 3 teet- Bl ply t-p-doIyi- ¥H-p Y rapaithyl Xygidayphpiitahlen-1lyloxy )methylpyridin-3-yl)-

-yl lyl-1 H pyrazol - 5-yl)urea;
Ly %4 (((:é% %%%ﬁn %)aéﬁtia&lée%’ yp t ol yloy ’ yhu

H %razol ) ur ei do) napht hal en- 1-yl oxy E)met hB/ r| di n-3-y 2
t hdk{fa a(m(aéerf-apty( Fpetolyl-{ H-pyRizokby)wagidpina |§19tno1 -yipxyDethylpyridin-2-yl)-

H- pyr azomethoxyacatamid®) napht hal en- 1- yl oxy) net hyl )pyr| di n-3-yl)-

2- (2- met hoxyet hoxy) acet am de; L/-(4-(2- (4 (3-(3-te/f-Butyl-1 -p-tolyl-

1
I -1-pyrazo] -5-yl r'donah en-1 X h -yl)-
2. msf._) Kd\zéé@é(?éﬁi(é-z?rgbutﬂ 1-ppto yps’f1 -pyrazol- g I?ur\éPdoS a){)mhp en- 1-onxy%e%yl%pynd|n-2-yI)-
2-(2-methoxyethoxy)acetamide;
20
4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)-1-methyl-3-
(pyridin-2-yl)urea;

4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)-3-(pyridin-2-
25  ylurea;

N-(4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)pyridin-3-yl)-
2-(2-methoxyethoxy)acetamide;

30  N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyrimidin-2-
yl)-2-methoxyacetamide; or

N-(1-(2-(4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)-1 H-
imidazol-4-yl)-2-methoxyacetamide.

35
Examples of salts of compound (l) include all pharmaceutically acceptable salts, such as,
without limitation, acid addition salts of strong mineral acids such as HCI and HBr salts and
addition salts of strong organic acids such as a methansulfonic acid salt.

40  Examples of solvates include hydrates.

The compounds described herein may include one or more chiral centres, and the disclosure
extends to include racemates, enantiomers and stereoisomers resulting therefrom. In one



L/-(4-(2-(4-(3-(3-tert-Butyl-1 -p-tolyl-

H pyrazol - 5-yl ) urei do) napht hal en- 1-yl oxy) et hyl ) pyri di n-2-yl ) -

2- ( 2- met hwRyetansgospacet am de; 4-(2-(4-(3-(3-tel/f-Butyl - PCTHGR2000513D4

[ -/-pyrazol -5-yl)urei do) napht hal en-1 -ypoxy)ethyl)-1 -nethyl - 3-
(pyridin-2-yl)urea; 4-(2-(4-(3-(3-tert-Butyl-1 -p-tolyl-

H- pyr azedbodinydnt Ubd denanaghttial fern lisy b@xentetiryd )suBsapydllydioorifld Yonrlnes; is

L/-(4- - D

H pyr a(zsﬁPétént{ﬁ?ﬂyﬁrrﬁgltogo g&?gﬁ rﬂjm efﬁgilc(y)é?/r)%e& hy] )pyridin-3-yl)-

2-(2- nethoxyethoxy)acetanlde L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-
[ - | - pyrTaedliscosyte) alsceeuewmqmwlrmlymwnhlc fdroz yf thetdoyipoppds herdinrefined.

yl ) s2- net hoxyacet am de; or L/-(1 -(2- (4(3(3ferf butyl-1 -p-tolyl-1

H- Syr a Onech}ng Lg)lfff r&%ﬁ%i%ﬁé&%ﬂ%%@é@ﬁbggb % é%r?jfgrl_g r%g%]zc?ng ompaunds pf

pharnaé@ﬂﬂﬂ%@"ly acceptable salts, such as, without linitation, acid
addition salts of strong m neral aci ds such as HCO and HBr salts and
addition salts of strong orggani c acids such as a methansul fonic acid salt.
Exanpl es of sol vates includgfh%frateg. The conpounds descri bed herein may
i nclude one or nore chiral cént\es, Bnd the disclosure extends to include
racemat es, enantioners and Y& i Aﬁa)atQMﬁkgherefronl I n
oneenbodi ment one enantioneri g for SHoresent ina substantially purified
formthat is substantially f of the correspondi ng entanioneric form The
di scl osure also extends to pol ynor phic fornms of the conpounds herein
defi ned. Compounds of fornul an be prepared by a process conpri sing
reacti ng conpounds of formula e Ar, L, X and R3 are as defined

K
ab?ge for conpounds of formula {%) mnt a conpound of formula (I11): O

where Ar, L, X and R® are as defined above for compounds of formula (1)

with a compound of formula (lII):

Q~ LG,

15 ({1)]
where Q is as defined above for compounds of formula (I), and LG, is a leaving group for
example halogen, such as chloro.

The reaction is suitably carried out in the presence of a base (e.g. diisopropylethylamine). The
20 reaction is suitably carried out in an aprotic solvent or solvent mixture, e.g. DCM and DMF.

Compounds of formula (Il) can be prepared by reacting a compound of formula (IV)

R1

I\
N\N NH,

(V)
25 where R' and R? are as defined above for compounds of formula (1), with a compound of
formula (V):



LGL C') where Qis as defined above for conpounds of formula (1), and LGL
is a leaving group for exanple hal ogen, such as chloro. The reaction is

sui tabl y wanrpiodds@at i n the presence of a base (e.g. PCT/GB2009/051304

di i sopropyl ethylamine). The reaction i$3suitably carried out in an aprotic
solvent or solvent m xture, e.g. DCM and DMF. Conpounds of fornula (l11) can
be prepared by reacting a conmpound Af fot-aNHR3(1V) (1V) where Rl and R2 are
as defined above for conpounds HeN forkula (1), with a conpound of fornula
(M):Ar . X-NHR 3 2N L (V) wherein Ar, L, X and R3 are defined above for
compounds of formula (I) and a conpMnd of formula (M ): (M) wherein L&
and LG3 each independently represent |eaving groups (e.g. L& and LG3 both

represent i.m daz I hal ggen such as chloro The reaction is suitably
Pt ST P Lo A 01 aTE CEBTSALAOE o FOTRURISFURRTHANS) . usi g appr opr 1 at &
pr ot ectand@ epnmppsd PbforrohlertVbal | y sensitive groups. A conpound of fornula
(V) smay be prepared by reduction of a conpound of forrmula (VII) (tmAr
X-NHR 3 ON (VIl) wherein Ar, L, X andoR3 are as defined above for
conpounds of fornmula (1), for exanpl enﬂi hydr ogenation in the presence of a
catal yst such as platinum supporteq_é)2 LG;

(V1)

wherein LG, and LG; each independently represent leaving groups (e.g. LG, and LG both
represent imidazolyl or halogen such as chloro).

10
The reaction is suitably carried out in an aprotic solvent (e.g. dichloromethane), using
appropriate protecting groups for chemically sensitive groups.
A compound of formula (V) may be prepared by reduction of a compound of formula (VII)
15
Ar_ _X—NHR?
o,N" 17

(Vi)

wherein Ar, L, X and R® are as defined above for compounds of formula (1),

20  for example by hydrogenation in the presence of a catalyst such as platinum supported on
carbon.

The reaction is suitably carried out in polar protic solvent or mixture of solvents (e.g. methanol
and acetic acid).

25
A compound of formula (VII) wherein L represents —(CH,),O(CH,)n or (CH,),OR" , as defined
above, wherein n is zero may be prepared by reaction of a compound of formula (Vllla) or
(VIlib)

HO-(CHZ)-n?'(—NHR3 HO+{-R®}-X—NHR?

30 (Vilia) (VIIIb)

or analogues thereof wherein the alkylene chain is substituted, for example, by one or more
halogen atoms and wherein X is as defined above for compounds of formula (I)



carbon. The reaction is suitably carried out in polar protic solvent or

m xture of solvents (e.g. nethanol and acetic acid). A conpound of formula
(V') wheweiznioo3sespr esents - (CH 2) nQ( CH2) m or ( CH2) nORb PCTAEB2d®fasmi®d above,
wherein n is zero may be prepared by reaction of a conpound of formula
(Milla) or (MI1lb) HO (CH2VXx-NHR 3 HO (-Rb-)-X- NHR3 (Villa) (VIiIIb) or
anal ogugs 4 behgeihdwiesreur Herakkyl ene chain is substituted, for exanple,
by one or nore hal ogen atons and wherein X is as defined above for
conpounds of formula (1)w¢h a compound of formFIIa (IX)y or (X) (IX) (X
wher ei n conpounds (I X) and (X nmaxbbear optiona stitutents as defined
above for conpounds of for The reaction y e perforned under

M t sunobu conditions, such g presence of [riphenyl phosphine and

di i sopropyl azodi car boxyl NFhe~€action is szg carried out in a

pol ar aprotic solvent (e §. tetrahydrofuran, [ﬁlarticul ar anhydrous

t et rahydr of uran). Conpounds ofg{)ormjl ae (I111), \? (vVi), (villa),
(VITIb), (IX) and (X) are eit comerci al ly avai )gb or are known, or
are novel and can be readily prepared by conventi onal rret hods. See for
exappl eviggmncompo@id(1X) ahd (Mptnaychest opRONA, subktitAer - 45 861in¥E8604 3384,
W02007// gﬁﬁ’%ﬂﬁd qlorwa%p v/ 08951 2. Protecting groups may be required to

pr ot ect enm ca Iy sen tlve groups during one or nore of the reactions
descri bed above, to ensure that the process is efficient. Thus if desired
or necé’@sare,apticbmmyn’e@iipwtrfermeﬂmmdardé/litﬁa@otmecmdﬂiomt sdctbyast inethespreeénce of
conventyiighzalipRbsPhaet hiy dbs lazBHichBokyIANG. TheUpsctidAds RAAS G;?fcgmeblh@trm a
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Compounds of formulae (lll), (IV), (VI), (Vllla), (VIlIb), (IX) and (X) are either commercially

available, or are known, or are novel and can be readily prepared by conventional methods.

See for example Regan, J. et al.; J. Med. Chem., 2003, 46, 4676-4686, WO00/043384,
15 WO2007/087448 and W0O2007/089512.

Protecting groups may be required to protect chemically sensitive groups during one or more of
the reactions described above, to ensure that the process is efficient. Thus if desired or
necessary, intermediate compounds may be protected by the use of conventional protecting

20  groups. Protecting groups and means for their removal are described in “Protective Groups in
Organic Synthesis”, by Theodora W. Greene and Peter G.M. Wuts, published by John Wiley &
Sons Inc; 4™ Rev Ed., 2006, ISBN-10: 0471697540.

Novel intermediates are claimed as an aspect of the invention.
25
In one aspect the compounds are useful in treatment, for example COPD and/or asthma.

The compounds developed to date have typically been intended for oral administration. This
strategy involves optimizing compounds which achieve their duration of action by an appropriate
30  pharmacokinetic profile. This ensures that there is a sufficient drug concentration established
and maintained after and between doses to provide clinical benefit. The inevitable consequence
of this approach is that all body tissues, especially liver and gut, are likely to be exposed to
therapeutically active concentrations of the drug, whether or not they are adversely affected by
the disease being treated.
35
An alternative strategy is to design treatment approaches in which the drug is dosed directly to
the inflamed organ (topical therapy). While this approach is not suitable for treating all chronic
inflammatory diseases, it has been extensively exploited in lung diseases (asthma, COPD), skin
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to treatnent with a
Further, the present invention provides a pharmaceutical composition comprising a compound
according to the disclosure optionally in combination with one or more pharmaceutically
acceptable diluents or carriers.

25

Diluents and carriers may include those suitable for parenteral, oral, topical, mucosal and rectal
administration.

As mentioned above, such compositions may be prepared e.g. for parenteral, subcutaneous,
30 intramuscular, intravenous, intra-articular or peri-articular administration, particularly in the form

of liquid solutions or suspensions; for oral administration, particularly in the form of tablets or

capsules; for topical e.g. pulmonary or intranasal administration, particularly in the form of

powders, nasal drops or aerosols and transdermal administration; for mucosal administration

e.g. to buccal, sublingual or vaginal mucosa, and for rectal administration e.g. in the form of a
35  suppository.

The compositions may conveniently be administered in unit dosage form and may be prepared
by any of the methods well-known in the pharmaceutical art, for example as described in
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, PA.,
40  (1985). Formulations for parenteral administration may contain as excipients sterile water or
saline, alkylene glycols such as propylene glycol, polyalkylene glycols such as polyethylene
glycol, oils of vegetable origin, hydrogenated naphthalenes and the like. Formulations for nasal
administration may be solid and may contain excipients, for example, lactose or dextran, or may
be aqueous or oily solutions for use in the form of nasal drops or metered spray. For buccal



corticosteroid. The conmpounds herein may al so be useful for the treatnent
of rheumatoid arthritis. Further, the present invention provides a
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| adbose or dextran, or may be aqueous or oily sol uti ons for use in the form
of nas zsolidrocadeo@agérﬁirmsedclw aplet; awvolpieaiadshal sipsaildsodnd ¥4t 6lastic gelatin
exci pi 3@&& Jde sugars, calcium stearate, nagnesium stearate,
pregel ati n starch, and the |ike. Conpositions suitable for oral
adm ni strati on may conprise one or nore physiologically conpatible carriers
and/ or Aestyi shiel fargutatidn ixpjcaliie compessisi of aboul 4Qfaitel 60 Breancanitstion of geldticabout es
20 a 20% to 30% concentration of plasticizer (such as glycerin, sorbitol or propylene glycol) and
about a 30% to 40% concentration of water. Other materials such as preservatives, dyes,
opacifiers and flavours also may be present. The liquid fill material comprises a solid drug that
has been dissolved, solubilized or dispersed (with suspending agents such as beeswax,
hydrogenated castor oil or polyethylene glycol 4000) or a liquid drug in vehicles or combinations
25  of vehicles such as mineral oil, vegetable oils, triglycerides, glycols, polyols and surface-active

agents.

Suitably the compound of formula () is administered topically to the lung. Hence we provide
according to the invention a pharmaceutical composition comprising a compound of the

30  disclosure optionally in combination with one or more topically acceptable diluents or carriers.
Topical administration to the lung may be achieved by use of an aerosol formulation. Aerosol
formulations typically comprise the active ingredient suspended or dissolved in a suitable
aerosol propellant, such as a chlorofluorocarbon (CFC) or a hydrofluorocarbon (HFC). Suitable
CFC propellants include trichloromonofluoromethane (propellant 11),

35 dichlorotetrafluoromethane (propellant 114), and dichlorodifluoromethane (propellant 12).
Suitable HFC propellants include tetrafluoroethane (HFC-134a) and heptafluoropropane (HFC-
227). The propellant typically comprises 40% to 99.5% e.g. 40% to 90% by weight of the total
inhalation composition. The formulation may comprise excipients including co-solvents (e.g.
ethanol) and surfactants (e.g. lecithin, sorbitan trioleate and the like). Aerosol formulations are

40 packaged in canisters and a suitable dose is delivered by means of a metering valve (e.g. as
supplied by Bespak, Valois or 3M).

Topical administration to the lung may also be achieved by use of a non-pressurised formulation
such as an aqueous solution or suspension. This may be administered by means of a nebuliser.
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di luents or carriers. mnistration tot ung may be achi eved by

use of an aerosol formulation. Aerosol formulations typically conprise the
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conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis, ulcerative colitis,
inflamed joints secondary to rheumatoid arthritis or osteoarthritis.

Compounds of the disclosure are also expected to be useful in the treatment of certain other

25 conditions including rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and
metastasis of tumours including non-small cell lung carcinoma, breast carcinoma, gastric
carcinoma, colorectal carcinomas and malignant melanoma.

Thus, in a further aspect, the present invention provides a compound as described herein for
30 use in the treatment of the above mentioned conditions.

In a further aspect, the present invention provides use of a compound as described herein for
the manufacture of a medicament for the treatment of the above mentioned conditions.

35 In a further aspect, the present invention provides a method of treatment of the above
mentioned conditions which comprises administering to a subject an effective amount of a
compound of the disclosure or a pharmaceutical composition thereof.

The word “treatment” is intended to embrace prophylaxis as well as therapeutic treatment.

40
A compound of the disclosure may also be administered in combination with one or more other
active ingredients e.g. active ingredients suitable for treating the above mentioned conditions.
For example possible combinations for treatment of respiratory disorders include combinations
with steroids (e.g. budesonide, beclomethasone dipropionate, fluticasone propionate,



CFCpropell antsincludetrichloromnofl uo
romt hane(propell ant 11) , dichlorotetrafluoronethane
(propel | amo 200043808and di chl or odi f |l uor oret hane (propel | arCTAB2009BF130abl e HFC
propel l ants include tetrafl uoroethane ($FC 134a) and hept af | uor opr opane
(HFC- 227). The propellant typically conprises 40%to 99.5%e.g. 40%to 90%
by wei ghdmétbsémefirobed, finlltakahe aor Q8N ARItA ia@@n;ﬁ@@zfg@ﬁ@?ﬂu@%lir&{} sra?wut@mm,ri se
exci pi - : . - and surfactants (e.g.

| eci t h?%f’ﬁeé%@gil#ar? ?rﬁnglg{ %ﬂ;ﬁr@e{ %eﬂgf‘ﬂ“%%’ww’%& osol formulations are
packaged in canisters and a suitable dose is delivered by neans of a

met er i pbraviatiorie. g. as supplied by Bespak, Valois or 3M. Topical

adngni stration to the lung nay al so be achi eved by use of a non-pressurised
formul g | such as | ution or suspension. This may be

adm ni 2’{‘3('9?'2(1 by neanzé]%ﬁg%%gg%%(ﬁ?serﬁopi cal adm nistration to the |ung may
al so bé&Yachi eved by \&®€8¥S g dry-powder fornulation. A dry powder

formul atd on wi || contadetylt he conmpound of the disclosure in finely divided
form taym cally with fdnBsifeBefbhSishaRt er (MVAD) of 1-10 microns. The

f or mul ?A Qn will typi cral(gy R/onltaaiI n.a iloi%i cally acceptable diluent such as

| act ose, |'usually of I%PE; Oﬁlalef)l cI'eagdr 7d e.g. a nmass nean di aneter ( MVAD) of
100nm & nore. Exanploaddy powder delivery systens include SPI NHALER

Dl SKHAIEFRA TURBOHALERyovidleSi€En atbdinfih. | CKHALER. Conpounds according to the

di scl ogiyi@a@be | ntendegy iR Haviggd herapeutic activity. In a further aspect,

t he pr nt 1 nventi on, ro%ﬁpdels .a .(gao ound of the disclosure for use as a
medi cattflt . Conpounds' - ACEHAVFIMELRe di scl osure may al so be useful in the
t r eat n€¥RPBf r espi r at@ygnigpegrugiyespulmenamidiggas®PD (i ncl udi ng chronic
bronchidti s and enphyséu)et ast hma, paediatric asthma, cystic fibrosis,

sar coi gsiis, idiopat hi,g, pulimnaey fibrosis, allergic rhinitis, rhinitis,
si nusi Z[hg especi al | Sdlgns(?rlﬁrm] %Ecroni C ge{onchi tis and COPD. Conpounds of the
di scl o QIR may al so r‘éf—sg%"HEYf"? . .atrt‘pfg(yb\ ient's condition to treatment with
a cort iliBAL¢t 0i d, whediisohidylpluniininwm'hydddsdi ti on has becone refractory to the
sane. @yprpaunds accorginngiisbprobhietgissih@sure are al so expected to be usef ul
in the [ﬂ\y”_eat ment of CI@W—&H%H&HQ%&%BQS whi ch nmay be treated by topical or
| ocal t erspy i ncl udi n’% al e f%l C

S dimethyl sulfoxide

DM

EtOAC ethyl acetate

FCS foetal calf serum

hr hour(s)

HRP horseradish peroxidase

JNK c-Jun N-terminal kinase

MAPK mitogen protein activated protein kinase
MeOH methanol

min Minute(s)

MTT 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
PBS phosphate buffered saline

PPh; triphenylphosphine

RT room temperature

RP HPLC reverse phase high performance liquid chromatography
s singlet

SCX solid supported cation exchange

SDS sodium dodecyl sulfate

t triplet

TFA trifluoroacetic acid

THF tetrahydrofuran

TMB 3.3, 5.5’-tetramethylbenzidine

TNFa tumor necrosis factor alpha
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Preparative Reverse Phase High Performance Liquid Chromatography:

20  Agilent Scalar column C18, 5 ym (21.2 x 50 mm), flow rate 28 mL/min eluting with a H,O-MeCN
gradient containing 0.1% v/v formic acid over 10 mins using UV detection at 215 and 254 nm.
Gradient information: 0.0 — 0.5 min: 95% H,0-5% MeCN; 0.5 -7.0 min; Ramped from 95% H,0O-
5% MeCN to 5% H,0-95% MeCN; 7.0 — 7.9 min: Held at 5% H,0-95% MeCN; 7.9 — 8.0 min:
Returned to 95% H,0-5% MeCN; 8.0 — 10.0 min: Held at 95% H,0-5% MeCN.

25
Analytical Methods

Reverse Phase High Performance Liquid Chromatography:

30  Agilent Scalar column C18, 5 ym (4.6 x 50 mm) or Waters XBridge C18, 5 ym (4.6 x 50 mm)
flow rate 2.5 mL/min eluting with a H,O-MeCN gradient containing 0.1% v/v formic acid over 7
min employing UV detection at 215 and 254 nm. Gradient information: 0.0 — 0.1 min: 95% H,0-
5% MeCN; 0.1 -5.0 min; Ramped from 95% H>0-5% MeCN to 5% H>0-95% MeCN; 5.0 — 5.5
min: Held at 5% H,0-95% MeCN; 5.5 — 5.6 min: Held at 5% H,0-95% MeCN, flow rate

35 increased to 3.5 ml/min; 5.6 — 6.6 min: Held at 5% H,0-95% MeCN, flow rate 3.5 ml/min; 6.6 —
6.75 min: Returned to 95% H,0-5% MeCN, flow rate 3.5 ml/min; 6.75 — 6.9 min: Held at 95%
H,0-5% MeCN, flow rate 3.5 ml/min; 6.9 — 7.0 min: Held at 95% H,0-5% MeCN, flow rate
reduced to 2.5 ml/min.

40  "H NMR Spectroscopy:

Bruker Avance Il 400 MHz using residual undeuterated solvent as reference
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10 To a solution of 4-nitronaphthol (56.17 g, 27.3 mmol), PPh; (10.75 g, 41.0 mmol) and 2-
aminopyridine-4-methanol (1) (5.09g, 41.0 mmol) in THF (50 mL) was added dropwise DIAD
(8.07 mL, 41.0 mmol) at -15°C. The mixture was stirred overnight at RT and the volatiles
removed in vacuo. The crude product was triturated from EtOAc (150 mL), filtered off and
washed with EtOAc (100 mL). A second trituration from MeOH (100 mL) gave 2-amino-4-((4-

15  nitronaphthalen-1-yloxy) methyl)pyridine (2) (4.54 g, 56%) as a yellow solid: m/z 296 (M+H)"
(ESY).

2-Amino-4-((4-aminonaphthalen-1-yloxy)methyl)pyridine (3)
20
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Anal yt ﬁ@ypnw@ﬁmoved in vacuo to give 2-amino-4-((4- amlnonaphthalen 1-yloxy)methyl)pyridine
(3) (3.829, 94%) as a purple solid: m/z 266 (M+H)" (ES").

10
(Intermediate A): 1-(4-((2-Aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-
1H-pyrazol-5-ylurea

Z N
Me tBu o o) \ | NH
2
~) : IS ()
0. WO 2000043384 N N N
O Y NHz ( ) N N H H
H,N O CDI

3 Me Intermediate A

15
To a solution of CDI (4.18 g, 25.8 mmol) in DCM (15 mL) was added dropwise under nitrogen a
solution of 3-tert-butyl-1-p-tolyl-1H-pyrazol-5-amine (4) (WO 2000043384) (5.91g, 25.8 mmol) in
DCM (15 mL) over 40 min. The resulting solution was stirred at RT for 1 hr then added dropwise
under nitrogen to a solution of 2-amino-4-((4-aminonaphthalen-1-yloxy)methyl)pyridine (3) (3.80

20 g, 12.9 mmol). The mixture was stirred overnight and the volatiles were removed in vacuo. The
crude material was purified by column chromatography (120 g); eluting with 0 to 6% MeOH in
DCM to give 1-(4-((2-aminopyridin-4-yl)methoxy) naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-yl)urea (Intermediate A) as an off white solid (4.27 g, 63%): m/z 521 (M+H)" (ES").

25
Example 1: N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)
pyridin-2-yl)-2-methoxyacetamide
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m), 756764(3H m), 793(1H m), 8.30-8.35 (3H, m), 8.58 (1H, s), 879(1H s), 10.02 (1H, s).

15
Example 2: Methyl 4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl)pyridin-2-ylurea
“ T] o)
] - I
)L /)
MeNCO
. ()
20 Me Intermediate A Me Example 2

To a solution of 1-(4-((2-aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-ylurea (Intermediate A) (70 mg, 0.13 mmol) in anhydrous pyridine (1.5 mL) was
added methyl isocyanate (14 pL, 0.24 mmol) and the mixture allowed to stir at RT for 72 hr.
25 Pyridine was removed under vacuum and the residue triturated with DCM (3.0 mL). Filtration
afforded an  off-white  powder, methyl  4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-
yhureido)naphthalen-1-yloxy)methyl)pyridin-2-ylurea (Example 2) (36 mg, 45 %): m/z 578
(M+H)" (ES*). "H NMR (400MHz, DMSO-dg) &: 1.27 (9H, s), 2.39 (3H, s), 2.74 (3H, d), 5.30 (2H,
s), 6.36 (1H, s), 6.99 (1H, d), 7.05 (d, 1H), 7.35, (2H, d), 7.44 (2H, d), 7.54—7.64 (4H, m), 7.93
30 (1H,d), 8.19 (1H, d), 8.23 (1H, brs), 8.35 (1H, d), 8.58 (1H, s), 8.79 (1H, s), 9.36 (1H, s).

Example 3: N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)
pyridin-2-yDtetrahydro-2H-pyran-4-carboxamide
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1- (4- ((2- Am nopyri di n-4-yl) et hoxy) nappghal en-1 -yl )-3-(3-te/f-butyl -
-p-tolyl- 1/-/-pyrazol -5-yl)urea To a solution of CDI (4.18 g, 25.8 mol)
in DCM (15 rrL) was added dropw se under nitrogen a solution of
3-terf-butyl-1 -p-tolyl pyrazol -5-am ne (4) (WO 2000043384y (% 91 g,
25.8 my| ) |nDCI\/I 15031\6_)1@@ 40 m n. ThegJesulting sol Wyiaq S stirred
at RT fo hrOthd d dr ofwi scurmher ni ty-qgengt o ¥ol Uti on ¢f
2- am no- d- —am-narapht hal en- 1-yioxy) net hyk (3.80 g, 1
mmol ). The mkt ur e @ stirred %Wt and t hed vdl at S were renoved in
vacuo. T rude mate&rial was pukif/ ed,by c@n chr omatogr aphy (120 g);
el uting 0to 6%MOHIin DCMto give
1- (4-((2-dm nopyri di n- 4- yI)rrethoxﬁ'"Egaphthal enh-1 -yl)-3- %’ém}% ghf - butyl -
-p-tolyl -f'eryréEeH’l‘ed':"?%/I yurea (Internediate") as an of itfe solid (4 27
g, 63%: nmz 521 (MtH)+ (ES+) . Example 1: L/-(4-((4-(3-(3-te/f-Butyl-
- p- tgl OMHE (2 drowr\ﬁeis)bd&royld ursairr@a)mm@hhﬂlt@ﬂaﬁydroﬁyeawimtdwbdxync acid and
yr i e
5 % glgyél'?lor‘?d'er@q %%gﬁrﬂgp& 68 rqq%%g%ﬁd {‘?lf ?letlrég i%l; on/v]yasbst rreld_a _RT_ t ol
1/ M WJE%ISO@“?/’P Var & F(qr'ﬁt%ﬂ Uatt%gk(?a( "egs °b M¥yas §e éﬁ%]v I%EA(
184 m DCM[ 060 nn)) andh ﬁldﬂddDM?oQ\m@e 1to, dllstimed) mistgreadded-(Ad{Zaxipapytdyi-4-
chlori dg m@%xmnaphtﬂaalgrl 109TP8\3-teMEBLRYI- S htdIyi 1rOpfrazol B-Muréd (IRfernfedidtoea) @OPEA

édéﬁﬁ ool PIRRER B DRI BB o SPhog g 8 on

f 18 sdrutheoreastion mdie vas W@ﬂ (bt e)m Mﬁ@Hn(:ZQtruk)efOWéiQ BNy §\E@Oraded 15
m n andaewd ue-atisabed onadice, aﬁ'dleunfraddta/ pmlomiuai‘nrtwaa,tognaphy (B gh§-5¢oMeH in

chr omatmgwmaph béd(e41@ Qa)utloﬁ uw ng.v»én t/b(ﬁl 3 G%0rdVe6ht !—’ﬂ-p ‘W—p {aE L5 ureido)

I V-(4-((4:
napht naFl w‘*a'e‘*"” @Wv@s@ i Btﬁ’/fahyi @%@p NSl Bl Eﬁdﬁa@aﬁﬁ) P as
a whi t digkippgo <2 é%m Z@ﬁ% (MarB!) ( +H(Pﬂ‘é‘?\)(4 OMIHZ NRMS O4¢:0 M2

DVB®- d6), 1d57- 17214|egmw 283 (312, 973 (1, 18) 3. ZB RB23 (B, ), 8)88 (EHDr&) (285 (Sﬁl $)5. 39

(2H, 5)6 346(1 é-bb {ﬁ% +d)! 793 ((1H ), ) 35% ( 7143 (2¢1|d)m)37 5867 éz?gé 7?9|344

g)2|-| ﬂ?H g%} §3§3 Hdﬁ)n% 5f|_q1as§) 8]7|§|(1 E(S)(ﬁ_] 3? (

20 Example 4: (S)-N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-methoxypropanamide
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Intermediate A Me Example 4

L

25  1-Chloro-N,N-dimethylethenamine (50 yL, 0.48 mmol) was added to a stirring solution of (S)-2-
methoxypropionic acid (50 mg, 0.48 mmol) in DCM (1.0 mL) and the resulting yellow solution
was stirred at RT for 1 hr. The solution was added dropwise to a stirring mixture of 1-(4-((2-
aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)urea
(Intermediate A) (50 mg, 0.10 mmol) and DIPEA (167 pl, 0.96 mmol) in DCM (1.0 mL). Stirring

30 was continued overnight. The reaction mixture was stirred in 1% NH;3 in MeOH (20 mL),



Example 2 : Met hyl
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y) met hylwpyniodi3sesg- yl urea MeNCO To a sol ution of PCT/GB2009/051304
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1H d) 823(1H brs), 8.35 ( 1H, d), 858(1H s), 879(1H s), 9.36
( 1H, s). Example 3 : L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-
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to a stmerth)éwyadm?ryl ?r”lﬁthQWP'fO@ﬁyﬁf‘@ﬂyran 2/ -/-4-carboxylic acid and oxal yl

chloride (21 m _, 0.25 nmmol) in DCM( 1 .0 m.) and the resulting solution
was stirred at RT for 1 hr. The solution was evaporated in vade® 0 give a

colourless oil, which was redissolved in DCM( 1 .0 m.) and add d dr opw se
to a stirred mxture of 1- (4 ((NBzarm,,Jy\pp dr,ldln 4-

yl ) met hoxy) napht hal en- 1-yl) - -tell‘2 utyl-1 -p-tolyl- 7
[ -1-pyrazol -yl )urea (lntgr te_A)_(_iQ ng, 0.10 rrrml @nd Dl EA(84

m _, 0.50 mmol) i n9DCN ). Stprring ﬂl 8 hr. The
reaction m xtNr Wd[sN _fred in 1% NHBLIi n MeGiy N FS 30 m ns,
evaporated in Vacto,Hpr sor bed on'Gi 9 ca, a purlel @ col um

chr omat ogr ap 12 g, 0-5% MeOH in DA% gradi eI ution)™~to give
IV-(4-((4-(3- telf- butyl 1 -p-tolylowga/-/-p -5-yl)ureido)

napht hal en- 1- yI oxy) nmet h %pyrl di n-2-yl)tetrahydro- 2/ /- %ﬁ!an 4- car boxam de
(Exanpl e 3) as'a |u'§‘ﬁi’“ 3R Asolid (18 my, 28%: Mz 633 (VPSS (ES+) . 1H
NVR (400MHz, DMSO-d6) d: 1.26 (9H,

15  1-Chloro-N,N-dimethylethenamine (38 pL, 0.36 mmol) was added to a stirred solution of (R)-2-
methoxypropionic acid (37 mg, 0.36 mmol) in DCM (1.0 mL) and the resulting solution was
stired at RT for 1 hr. The solution was added dropwise to a stirred mixture of 1-(4-((2-
aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)urea
(Intermediate A) (75 mg, 0.14 mmol) and DIPEA (75 pL, 0.43 mmol) in DCM (2.0 mL) at 0°C.

20  Stirring was continued for a further 48 hr. The mixture was poured in to 1% NH; in MeOH (20
mL) and stirred for 1 hr, and evaporated in vacuo to give a vyellow residue. Column
chromatography (12 g, 20-50% EtOAc in iso-hexane) gave (R)-N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-
1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-2-methoxypropanamide
(Example 5) as a light pink solid (39 mg, 43%): m/z 607 (M+H)" (ES*). '"H NMR (400MHz,

25 DMSO-dg) 6: 1.27 (9H, d), 1.30 (3H, s), 2.39 (3H, s), 3.31 (3H, s), 4.02 (1H, q), 5.39 (2H, s),
6.35 (1H, s), 7.02 (1H, d), 7.29 (1H, dd), 7.35 (2H, m), 7.45 (2H, m), 7.56-7.64 (3H, m), 7.93
(1H, m), 8.30-8.37 (3H, m), 8.58 (1H, s), 8.79 (1H, s), 10.09 (1H, s).

Intermediate B: N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
30  methyl)pyridin-2-yl)-2-chloroacetamide
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t he r edinterimegliate|Bjtasenlighbipuretei sotie 1.819, RE%)om/2159s 599’ﬂ‘é+|§bl(|€|$|)on was added
drapwise to a stirred m xture of 1-(4-((2-

am nopyridin 4-yl ) met hoxy) napht hal en-1 -yl )-3-(3-te/f-butyl-1 -p-tolyl-

/-/-pyr yl (Interrredl ate and D| PEA
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20 <E Intermediate B Me Example 6
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)  pyridin-2-
y)-2-chloroacetamide (Intermediate B) (100 mg, 0.17 mmol) was added portionwise to a stirred
mixture of sodium thiomethoxide (35 mg, 0.50 mmol) in MeOH (5.0 mL) and the resulting

25 mixture was stirred for 1 hr at RT. The mixture was evaporated in vacuo and partitioned
between brine (20 mL) and DCM (30 mL). The organic layer was concentrated in vacuo, the
residue pre-adsorbed on silica and purified by column chromatography (12 g, 10-100% EtOAc
in iso-hexane, gradient elution). Product fractions were evaporated in vacuo to give N-(4-((4-(3-
(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-2-

30 (methylthio) acetamide (Example 6) as a light yellow solid (28 mg, 26%): m/z 610 (M+H)" (ES").
'H NMR (400MHz, DMSO-dg) &: 1.27 (9H, s), 2.16 (3H, s), 2.39 (3H, s), 3.53 (2H, s), 5.37 (2H,
s), 6.35 (1H, s), 7.01 (1H, d), 7.26 (1H, dd), 7.35 (2H, m), 7.44 (2H, m), 7.55-7.64 (3H, m), 7.92
(1H, m), 8.30-8.35 (3H, m), 8.58 (1H, s), 8.78 (1H, s), 10.60 (1H, s).



m.) and stirred for 1 hr, and evaporated in vacuo to give a yellow residue.
Col um chromat ography (12 g, 20-50% Et OAc i n iso-hexane) gave

(R) - L/ - (4wWOQa4ro(Bs(s8-t e/ f - butyl - 1-p-tolyl- PCT/GB2009/051304

1/ -/ -pyrazol -5-yl ) urei do) napht hal en- 1- ggoxy) net hyl ) pyri di n- 2-yl ) - 2- met hoxyp
ropanam de (Exanple 5) as a light pink solid (39 ng, 43%: mz 607 (MtH) +
(ES+) . 1H NWR (400MHz, DMBO-de) d: 1.27 (9H, d), 1.30 (3H, s), 2.39 (3H,
s) 3.31 (3H, s), 402( 1H q), 539(2H s), 6.35 ( 1H, s), 7.02 ( 1H,
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reaction pixture was Stirred at RT for 1 hr. M5 indicated nearly ©°
conpl ete urrption of the starting materi al further portion of
chloracetyll chlorjde (. 100r, 1.25mmol) was added. AfDCEAr( ) |rr| ng for 1 hr

at RT, theMeaction mxture was partitioned béfween rrL) and
saturated ag NaHCO3 solution (40 nL). The organi c phase was concentrated in

vacuo 2 and pur isbiution byofc oI MA((€ 8- (Bt agItyRy-tdBA Hapyr@zclB% et hapHIMen-1-
Pt S B Rt i aphoits Wopbsihce 0146 Al FIROR O,
sol pd \%lg PMHFZ 9nq CE] Itgl% t(lzg) |t'|00a was addec? morphcr)]lne 0.13
L/ - (4- (nfraol).3THe3rerastidn mixtyle- wapstirgd at RT for 3 hr. LC-MS indicated 20% conversion to
1{ /- gwmt “Trreyreh el eiRure Walshagdt tb- wgwhrmﬁéwfbrpw hdiLC-[ASYhdicRes Blmr? oac
gggm( e é}i Bt Brtigt, ﬁ)ff;ﬁﬁ%rapc{f/&{‘élf Eﬂg S@ ?I(O 13 nQ%QIiW%E @ddfﬁ%ﬁqﬁ%
/-1 -pyr D ENi p5elﬁt@reg@)t ﬁgﬁ‘lt%élr\én'-q in 5@9 y/Fgnversion to product. The crude
pynbdi me&stiph miguleedh plrifleddyaobmameittematography (12 g, 0-10% MeOH in DCM, gradient
elution). Product fractions were concentrated in vacuo and the residue triturated with MeOH (5.0
mL). The solid was collected by filtration to afford N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-
yhureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-2-morpholinoacetamide (Example 7) as a light
yellow solid (11 mg, 20%): m/z 648 (M+H)* (ES*). "H NMR (400MHz, DMSO-dg) &: 1.27 (9 H, s),
20 2.39(3H,s),2.54(4H,m),3.20 (2 H,s), 3.63(4H,m), 539 (2H, s), 6.35 (1H, s), 7.01 (1H, d),
7.28 (1H, d), 7.35 (2H, d), 7.43 (2H, d), 7.63 — 7.56 (3H, m), 7.92 (1H, d), 8.37 - 8.29 (3H, m),
8.58 (1H, s), 8.79 (1H, s), 10.01 (1H, s).

25 Example 8: N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-(pyrrolidin-1-yl)acetamide

W* T =

Cl
pyrrolldlne
Intermediate B

Me Me Example 8

30 To a solution of N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-
yloxy)methyl)pyridin-2-yl)-2-chloroacetamide (Intermediate B) (50 mg, 0.08 mmol) in DCM (1.0
mL), DMF (0.1 mL) and DIPEA (22 pl, 0.13 mmol) was added pyrrolidine (7.0 pl, 0.08 mmol).
The reaction mixture was stirred at RT for 3 hr. LC-MS indicated 50% conversion to product.
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waddadded norpholine ( 1 1.0 m , 0.13 mmol). The reaction m xture was

stirred at RT for 3 hr. LC Ni ndi cat ed 20% conversion to prgdugt.© The
reactiongyi xture was hegte 400C and stighred for Q Jdi cat ed
87% conver nt p f
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LC-MS i ndi ¢ ted 911% er5|on to product Th chude reaction mxt was
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triturated Me t hlnpé?n%jia{ess 0 Me Example 9

To a solution of N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-
yloxy)methyl)pyridin-2-yl)-2-chloroacetamide (Intermediate B) (50 mg, 0.08 mmol) in DCM (1.0

20 mL), DMF (0.1 mL) and DIPEA (22 ul, 0.13 mmol) was added N-methyl piperazine (9.3 pl, 0.08
mmol). The reaction mixture was stirred at RT for 3 hr. LC-MS indicated 20% conversion to
product. The reaction mixture was heated to 40°C and stirred for 12 hr. LC-MS indicated 91%
conversion to product. A further portion of N-methyl piperazine (9.0 ul, 0.08 mmol) was added
and the reaction mixture continued to stir at 40°C for 5 hr. LC-MS indicated 98% conversion to

25  product. The crude reaction mixture was purified by column chromatography (12 g, 0-10%
MeOH in DCM, gradient elution). Product fractions were concentrated in vacuo and the residue
triturated with a mixture of diethyl ether, DCM and iso-hexane (2:1:2, 5.0 mL) to afford N-(4-((4-
(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-2- (4-
methylpiperazin-1-yl)acetamide (Example 9) as a light orange solid (26 mg, 47%): m/z 661

30 (M+H)" (ES*). "H NMR (400MHz, DMSO-dg) &: 1.27 (9 H, s), 2.39 (3 H, s), 2.69 — 2.60 (3 H,
bm), 2.88 — 2.73 (3 H, bm), 3.17 — 2.95 (4 H, bm), 5.39 (2H, s), 6.34 (1H, s), 7.00 (1H, d), 7.29
(1H, d), 7.35 (2H, d), 7.45 (2H, d), 7.66 — 7.56 (3H, m), 7.98 (1H, d), 8.37 - 8.28 (3H, m), 8.73
(1H, s), 8.91 (1H, s), 10.12 (1H, s).

35
Example 10:  N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-ylureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-(4-(2-methoxyethyl)piperazin-1-yl)acetamide



m.). The solid was collected by filtration to afford
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yl ) ur ei doyoaptwdisisen- 1- yl oxy) met hyl ) pyri di n- 2-yl ) - 2- nor pholdBro@osian de
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20 Example 11: N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl) pyridin-2-yl)-2-(2-methoxyethylamino)acetamide
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Me Intermediate B Me Example 11

25 To a solution of  N-(4-((4-(3-(3-fert-butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-
yloxy)methyl)pyridin-2-yl)-2-chloroacetamide (Intermediate B) (50 mg, 0.08 mmol) in DCM (1.0
mL), DMF (0.1 mL) and DIPEA (17 pl, 0.10 mmol) was added 2-methoxyethylamine (7.0 pl, 0.08
mmol). The reaction mixture was heated to 40°C and stirred for 12 hr. The crude reaction
mixture was purified by column chromatography (12 g, 0-10% MeOH in DCM, gradient elution).

30  Product fractions were concentrated in vacuo and the residue triturated with a mixture of diethyl
ether, DCM and iso-hexane (2:1:2, 5.0 mL) to afford N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-2-(2-methoxyethylamino)acetamide
(Example 11) as an off-white solid (6 mg, 11%): m/z 637 (M+H)" (ES*). '"H NMR (400MHz,



To a solution of L/-(4-((4-(3-(3-te/f-butyl-1 -p-tolyl-

[ -1-pyrazol -5-yl ) ureido)napht hal en- 1-

yl oxy) metwol2pyassabbn- 2- yl ) - 2- chl or oacet am de (| nt er medi acCe/d320¢98681309, 0. 08
mol) in DCM( 1 .0 n.), DV (0.1 nL) agd DI PEA (22 m , 0.13 mmol) was
added L/-methyl piperazine (9.3 m, 0.08 mml). The reaction m xture was
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4CDC for 5 hr. LC-MS indicated 98% conversion to product. The crude
reagtlon m xture was purified by colum chronmat ography (12 g, 0-10% MeOH in
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acetamide (Example 12) as an orange solid (18 mg, 35%): m/z 607 (M+H)" (ES*). '"H NMR
20  (400MHz, DMSO-dg) 8: 1.27 (9 H, s), 2.31 (6 H, s), 2.39 (3 H, s), 3.14 (2 H, s), 5.39 (2H, ), 6.35
(1H, s), 7.01 (1H, d), 7.29 (1H, d), 7.35 (2H, d), 7.44 (2H, d), 7.65 — 7.55 (3H, m), 7.94 (1H, m),
8.38 - 8.28 (3H, m), 8.59 (1H, s), 8.79 (1H, s), 9.93 (1H, s).

25 Example 13:  N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-ylureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-(methylamino)acetamide
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Me Intermediate B Me Example 13

30
To a solution of N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-chloroacetamide (Intermediate B) (50 mg, 0.08 mmol) in DCM (1.0 mL),
DMF (0.2 mL) and DIPEA (17 ul, 0.10 mmol) was added methylamine (2.0M solution in THF)



chromat ography (12 g, 0-10% MeOH in DCM gradient elution) to afford
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8. 79 ( puHfiedshy cluan c@rolﬁ@togr)aphﬂb&ml @1@%: MeOH in DCM gradlent elutlon) to afford N-

L/ - 64- (4 16(4((3 =(83ert-8(ty - Biattylyt 1-pylaoblys-yl re/dombathallena =ybWEihgopyrameheloen- 1-
yloxy) 3&% r}yp'n%m@ygae%rqsd@ éﬁkémg o 3R ﬂépﬁe&r%%ﬁ B9 A 3% 0 PoBS Am+y

L/ - ( 4- ((F )( 1 N3IR GOOMb17 W%Q-ﬁs)t%ﬂy?? ® Hy 8)pg138481H. 5)44-§R k2 Had) RegSHEHAI%n- 1-

yl oxy) edhigH) py 6i3di (H2s)y I7)01218hdl o7 @ d et adi, AS5((RiAL &) eth @He dB)7.6H07159,(38, 08

ol ) i), Yy %317L)83@>E\@ 9 Bevtnands BOPRA 17 m | 0.10 mol) vas
gﬁd 2- rrethoxyet yI amne (7 m , 0.08 mmol). The reaction mxture was

ed to 4 QOC and stirred for 12 hr. The crude reaction m xture was

purified by colum chromatography (12 g, 0-10% MeOH in DCM gradi ent

el uti oBxanipleduds: f r As@HOHE-(Betor-Rutyicemtatyitl etpyirazol-sejaredwnadithales {Mw:y)

L1 Ur SRl ilin 2 1K Be B boRbiino Bl stinoRicblfde | S0- hexane (21172, 5.0

m.) to afford L/-(4-((4-(3-(3-te/T-butyl- -tolyl-1Hpyrazol -

5-yl ) urei do) napht hal en- 1- oxy) nmet hyl )pyrl d| n-2-yl)-2-(2-net hoxyet hyl am no)
acet am de (Exanpl e 11) aﬁ aiﬂ offf -white solid (6 ng, 11%: rrlz\g@

(ES+) . D€ ON-(a-thetidfybenG ) H, 2039 £73 )

H t), 3/ 3.33 (2"H c.rﬁ.,TEﬁ‘ts'%'ﬁr ed by/ DMO) )L ] (2 H

(2H, s),
(2H, d), : 3H, rr) 7. 92( 1H rr) 8.
1H, s), ( 1H s). Exarrple 12:
L/-(4-((4-7(3-(3-tert-Butyl-1-p-tolyl-1H pyrazol -5-yl)urei do)naphthal en- 1-yl
oxyh met hyk) pyrintimedidteys| ) - 2- (di met hyl am no) acet afi de Example 14

To a solution of N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-chloroacetamide (Intermediate B) (50 mg, 0.08 mmol) in DCM (1.0 mL),
DMF (0.2 mL) and DIPEA (17.5 pul, 0.10 mmol) was added N-(4-methoxybenzyl)-N-methylamine

20 (15.5 yl, 0.09 mmol) The reaction mixture was stirred at 55°C for 12 hr. The crude reaction
mixture was purified by column chromatography (12 g, 0-10% MeOH in DCM, gradient elution).
Product fractions were concentrated in vacuo and the residue triturated with a mixture of diethyl
ether, DCM and iso-hexane (2:1:2, 5.0 mL) to afford N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)pyridin-2-yl)-2-((4-methoxybenzyl)(methyl)

25  amino) acetamide (Example 14) as a white solid (7 mg, 11%): m/z 713 (M+H)" (ES*). '"H NMR
(400MHz, DMSO-dg) 8: 1.27 (9 H, s), 2.25 (3 H, s), 2.39 (3 H, s), 3.22 (2 H, s), 3.59 (2 H, s),
3.72 (3 H, s), 5.38 (2H, s), 6.35 (1H, s), 6.90 (2H, m), 7.01 (1H, m), 7.27 (3H, m), 7.35 (2H, m),
7.43 (2H, m), 7.64 — 7.55 (3H, m), 7.94 (1H, m), 8.37 - 8.28 (3H, m), 8.58 (1H, s), 8.79 (1H, s),
9.97 (1H, s).

30

Intermediate C: 1-(4-((3-Aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-fert-butyl-1-p-tolyl-
1H-pyrazol-5-ylurea



Dl PEA di met hyl am ne To a sol ution of

IV-(4-((4-(3-(3-te/f-Butyl-1-p-tolyl-1H pyrazol -5-yl ) urei do) napht hal en- 1-
yl oxy) metwol2pyassabbn- 2- yl ) - 2- chl or oacet am de (| nt er medi acCe/d320¢98681309, 0. 08
mol) inbCM( 1 .0 nm_), DWW (0.1 nL)3and DIPEA (17 m , 0.1 nmol) was
added di net hyl am ne (2.0M solution in THF) (41 m , 0.08 mol). The
reaction m xear e was,heategd to 400C and”stNrred for 12 hr. The

reaction m xture wasehgderief i ed by ¢ ~chr onedepygr aphy (1
MeOH i n DCM gt i emt_etutton). pduct {ractTons—were
vacuo and thelygsi due™'rit ur ained h a mxtuf®Pof dbos
|sohexane(2T:2 5.0 nL) to af yl -
1-p-tolyl-1/-/spyrazol -5-yl)urei do)napahthal en-1-yl oxy) methyl ) pyridin-2-yl)-
2- (di net hyl am no) acetam de (Exanple 12) as an orange solid (18 ng, 35%:
mz 607 (MrH + (ES+) . 1H NVR (400MHz, DMBORe) d: 1.27 (9 H s), 2.31 (6
H s), 2.39 (3 H s), 3.14 (2 ), 5.39 (2|—|?7)3L 6.35 ( 1H, s), 7.01 (
1H, d), 7.29H$Pt H d), 7 ), 7.44 (2HNd) W7 65 - 7c85 (3H, m),
7.94 ( 1H, m, 8.38 - H De, 8.%9 ( 1H , 8.79+—3H—s)+—9.93 (
1H, s). Exanple 13 HN 2
L/-(4-((4-(3-(3-tert-But 2-p-tolyl-1H pyrazoly=5-yl ) urei do) napht hal en- 1-yl
oxy) nethyl)pyridin-2-yl)-2-(nmethyl am no)acet amede Met hyl am ne, DI PEA To a
sol ution of 8

L/-(4-((4-(3-(3-te/f-butyl-1-p-tolyl-1/-/- p(WOaQQ9D43§84yI)ure| do) napht hal en- 1-
yl oxy) nmet hyl) pyridin-2- yI) 2- roacetam de (Internedi ate B) 0 ng, 0.08
mol ) in DCN( 1 .0 n), j\Pm_) and DI.PEA (17 m 0.1 I) was

Si a 0-1 0%
entra ed |n
ther

o]

added et hyl arg ﬁ |o in THF) (41 Otﬁe it reaction
m xture was hgat i%b DE_and 8®ckr ed™or 12,¢hr) crute reasd,i on

m xt ure was pur'\l fi umm chr omatography HO- MeCH i n DCM
gradi ent el utign Pr odu fractions were con nat ed an inmpurity;

the crude materi &
MeOH i n DCM gradl ent elution) to afford /V-
(4-((4-(3-(3-terf-butyl91-p-tolyl-1/-/-pyrazol M-yl) urgragdsapht hal en-1-yl o
xy) met hyl ) pyridi n-2-yl) - 2-

at ography (12 g, 0-10%

5  4-((4-Nitronaphthalen-1-yloxy)methyl)pyridin-3-amine (6)

HO Z N
o} S |
H;N S 1-Fluoro-4-nitronaphthalene
| - NH,
Z O,N
N NaH
5 6

To a solution of (3-amino-pyridin-4-yl)-methanol (5) (4.00 g, 32.2 mmol) in anhydrous THF (160
10  mL) at 0°C was added sodium hydride (1.55 g, 38.7 mmol, 60 wt%). After stirring for 20 min, 1-
fluoro-4-nitronaphthalene (6.16 g, 32.2 mmol) was added, the ice bath removed and the
reaction mixture left to warm to RT and stir for 12 hr. The reaction mixture was partitioned
between EtOAc (200 mL) and saturated aqg NaHCOj; solution (150 mL). The remaining yellow
solid was collected by filtration and washed sequentially with water (50 mL), MeOH (50 mL) and
15  diethyl ether (100 mL) and was identified as the desired product by LC-MS and 'H NMR. The
filtrate was returned to a separating funnel; the organic phase was collected and washed with
brine (100 mL), dried and concentrated in vacuo to afford an orange residue. Trituration of the
orange residue with MeOH (200 mL) afforded an orange solid which was washed with diethyl
ether (200 mL). LC-MS and 'H NMR analysis of the orange solid were identical to that observed
20 for the insoluble solid obtained earlier. The two products were combined to afford 4-((4-
nitronaphthalen-1-yloxy)methyl)pyridin-3-amine (6) (7.80 g, 77%): m/z 296 (M+H)" (ES").



(et hyl am no) acetam de (Exanple 13) as a light brown solid (6 ng, 12%:
mz 593 (MtH)+ (ES+) . 1H NMR (400MHz, DVBSO-d6) d: 1.27 (9 H s), 2.32 (3
H s), 2.8020B8/038086), 3.28 (2 H, s), 5.39 (2H, s), 6.35PCTAHR20®)05130401 (
1H, d), 7.27 ( 1H, d), 7.35 (2H, d), 7344 (2H, d), 7.63 - 7.55 (3H, M,
7.93 ( 1H m, 8.37 - 8.30 (3H m, 859 ( 1H s), 8.80 ( 1H, s). Exanple
14; Di-tert-butyl 4-((4-nitronaphthalen-1-yloxy)methyl)pyridin-3-yliminodicarbonate (7)
L/-(4-((4-(3-(3-te/f-Butyl-1-p-tolyl-1/-/-pyrazol -5-yl)urei do)napht hal en- 1-
yl oxy) methyl)pyridin-2-yl)-2-((4-methoxybenzyl) (nethylj)am no)acet am de

L/ - (4- met hoxybenzyl) L/-nethylam ne, DI PEA To a sol utionjof

L/ - (4-((4-(3-(3-telf B - -tol(9‘1°)-2‘1/ / - pyr

A | ) - 2~8h| oroacetam de

B> r ei do) napht hal en- 1-
Lermediate B) (50 ng, 0.08
. DVF (0. 2R, ) and™DiPEA [17.5 ml , 0.10 mol) was
added L/-(4-nethoxybenzyt)- L/-methylamne ( 15.%mM , 0.09 nmol) The
reaction mxture was stigred at 550C for 12 hr. The, crude reaction mxture
was purified by colum chrorrat ography (12 g, 0-10% MeOH in DCM gradi ent
elution). Product fractions were concentrated in vacuo and the residue

t ri Bur dicedswsipehsien af 4{(dmétralapliihetenyl-ylexyieethyD@gMdimaaimins (9 x20@g( 0.2 mnyl) 5. 0
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4- ((Csiumﬂ ﬁﬁwatoarfwhx (PR RS Mg herareaadieny piution) tg afferd didef-prtyh 4-

- p- t ol y{4-nittdrdphhatexe tlylosy yrethuyl paddid-3(NDirA0RaetBa4 )(7) as an orange oil which

crystallised on standing (2.33 g, 43%): m/z 496 (M+H)" (ES").

5-
th
(m
2.3
6.3
7.4
(1
1-(

15
Di-tert-butyl 4-((4-aminonaphthalen-1-yloxy)methyl)pyridin-3-yliminodicarbonate (8)
Z N Z N
\/Q Pt \/Q
O. N Pt-C 0. e
02N N(Boc), HoN ! N(Boc),
7 8

20

A solution of di-fert-butyl 4-((4-nitronaphthalen-1-yloxy)methyl)pyridin-3-yliminodicarbonate (7)

(2.30 g, 4.64 mmol) in MeOH (100 mL) and AcOH (20 mL) was passed through a Thales H-

cube (1.0 mL.min™, 25°C, 55 mm 10% Pt/C Cat-Cart, full hydrogen mode) and the volatiles

were removed in vacuo to afford di-tert-butyl 4-((4-aminonaphthalen-1-yloxy)methyl)pyridin-3-
25  yliminodicarbonate (8) as a brown oil (2.12 g, 82%): m/z 466 (M+H)" (ES").

Di-tert-butyl 4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)methyl)
pyridin-3-yliminodicarbonate (9)
30



4- ((4- Ni tronapht hal en-1-yl oxy) net hyl ) pyridin-3-am ne (6) To a sol ution of
(3-am no-pyridin-4-yl)-nmethanol (5) (4.00 g, 32.2 mmol) in anhydrous THF
(160 m . )wet2o0380sas added sodi um hydride ( 1 .55 g, 38PTTMRI09/BOML %) .
After stirring for 20 min, 1- fluoro-43gaitronaphthalene (6.16 g, 32.2 mol)
was added, the ice bath renoved and the reaction mxture left to warmto RT
and stir for 12 hr. The reaction m xture was partitioned between Et OAc (200
m.) and saturated ag NaHCO3 sol Utk on (150 nL). The renmining yellow solid
was collected by filtration and shed sequentially with water (50 nL),
MeOH (50 niL) and diethyl ether (109 ni)2 and was identified as~the desired
product by LG-M5 and 1H NVR The f\trate yas returned tooéa/za;%brati ng
funnel ; the organic phage was col ed and shed wigt iyybrine (100 ni),
ue. TBedur ati on of
Q

dried and concentrated |in [vacud* t oyafford aw_o als

t he orange resi ST W OH (200 mt) afford am of an olid which was
washed with Hi'\' et here{c200 ) —LCMW5 a H NVR anal ysis of the orange
solid were ident to that obsergped for t nsol ubl e solid obtai ned
earlier. The two oducts Wwere conbined to afford 4-((4-

ni t ronapht hal en- 1-8yl oxy) net hyl ) pyri din-3-ani ¥ (6) (¥.80 g, 77%: mz 296
(MtH) + (ESt) .Di-te/f-butyl 4-((4-nitronaphthalen-1

-yl oxy) met hyl ) pyri di n-3-ylim nodi carbonate (7) To a suspension of
4'(|()Af'm§dllﬁllbﬁmt3héh%ﬂtyl‘l t@gy)nqiymkbm%mmﬂ gg%mo%o@@&@@.@@g%.?iﬁmi’ol) f
nmo . . 0
di el DD ol st ? %A 2"@6@‘? 'an;r&%)) Sldr%befa#&? §f5é§ij§§j1.°a%?§2?‘®?<§> min
a sol uth &% 0 gHv &t Rdal Thereagtied Giixtre waskslirfed \wa80 it af Bd aitd Reolppn afdiny
wher eupenbliyt #{er-aminohagtfthden-jt tyttixy pndtbyl sty edia-B-BBnigodidbbahatentd)) (23 gadicEid
andt t th_enrhslzm Dt@N/I (moxrﬁégrdﬁ&ama%%d torﬂhédeé’cgio%&@l?e;[ ﬂagorﬂar pmNi;&eaﬁ@@m@{M@%r. 0
partitigned_het ween c (. .) and .satura Q i

) TRR TR R v hattand Db SRl 4182068 SRURT B AL s o
af f or d (8 Mipahbre oeganic I wag collestedudiied aad soneastiatat iBHesHat® g/ PYRles0%
Et @Ac iresidso-Thexands ngtarttl eat peiitied on)columnatiromdtodiraphg/ (86 lyi0y10046 EtOAC in
((4-ni ti§c9l|’?é3&%me,h a%lé‘n?-é)ﬁ'tileff,y)t&%%b@ %ii%ét!bﬁlyﬂﬂ-;f((ﬂ 3-(@1‘@9%1%&”1 %ﬁﬁﬂﬁg%jy}az%%-in
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15 Intermediate C: 1-(4-((3-aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-
tolyl-1H-pyrazol-5-yl)urea

Z N

2 N
Bu o o] ~ | Bu o o) N |
A N(Boc), _TFA_ oV L NH,
N N N N N
'CAae P )

s S

Me 9 Me Intermediate C

20 TFA (2.0 mL) was added to a solution of di-tert-butyl 4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-
yhureido)naphthalen-1-yloxy)methyl)pyridin-3-yliminodicarbonate (9) (1.70 g, 2.36 mmol) in
DCM (10 mL). After for 1 hr stirring at RT further TFA (2.0 mL) was added and the reaction
mixture stirred for 12 hr at RT. The solvents were removed in vacuo and the product purified by
SCX capture and release, followed by trituration with DCM (20 mL) to afford 1-(4-((3-

25  aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)urea
(Intermediate C) as a pale buff solid (0.96 g, 77%): m/z 521 (M+H)* (ES"). "H NMR (400MHz,
DMSO-dg) 8: 1.27 (9 H, s), 2.39 (3 H, s), 5.16 (2 H, s), 5.38 (2 H, s), 6.35 (1H, s), 7.05 (1H, d),
7.32 (1H, d), 7.35 (2H, d), 7.43 (2H, m), 7.64 — 7.51 (2H, m), 7.63 (1H, d), 7.82 (1H, d), 7.91
(1H, m), 8.03 (1H, s), 8.29 (1H, m), 8.57 (1H, s), 8.78 (1H, s).



A solution of di-te/f-butyl

4- ((4-ni tronapht hal en- 1-yl oxy) net hyl ) pyri di n- 3-yl i m nodi carbonate (7) (2.30
g, 4.64 mnwol2p1o/a3sieeOH (100 nml.) and AcOH (20 ml.) was paeT&B20iwBuph a
Thales Hcube ( 1 .0 nL.min 1, 250C, 53 mMm 10% Pt/ C Cat-Cart, full hydrogen
node) and the volatiles were renoved in vacuo to afford di-te/f-butyl
El-((4 EXafipIenbi Nalqe- Mewny}vﬁéﬁ)idg%&il(ﬂ'}{ﬁﬂtﬁ)&mbt(ﬁggy)?apmﬂglm-m??i?g@tfélﬁmtw1(58) as a
r own z + +) . -tel/f-buty

4- ((4- ?%I&/I @Péﬁ& ?&@81 -p-tolyl-1 /-/-pyrazol -5-yl)ureido)naphthal en-1
-yl oxy)met hyl ) pyridin-3-ylimnodi carbonate (9)A solution of

3-telf- butgll-l p-tolyl - 1H—p fa2ol - 5- ani ne (4) (WO 2000043384) .55 g,

6. 77 rrm)l) n_ DCN (40N added dropwi 8e over 25 spen5|on
of CDI ( 1 7@\9,)&6. |@ Dl ) Af) DCMmeeo0 M . ) AT\ RT[ T eactl rglxture
was stirred Ty H80m RTandasqutlon of g i/ ¥~ B

4-((4-am no ht hal en-">yI| oxy) net hyl ) pyri di n- 3- x| i m nodi s@rbonat eNI-(Vls) (2.10
g, 4.51 mo n DCM (10 m .) was added to th action mxture in one
portion and irred for 12 hr. The reaction m re was partitioned between
sat urat ed agvhNaHCO3 igemediate@ (20 nl.) and DCM ( M _) exakBR 19r gani c | ayer
was.col | ected, dried and concentrated in vacuo to afford a purpl e residue.
The crude material was purified b um chr omat ogr aphy g 0-100%
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20 Example 16: N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl) pyridin-3-yl)-2-methoxyacetamide

v 1\| 2 N
Bu o o) x Methoxyacetyl ~
chloride;
DT B o SO
~N

ol
<R <1

Me Intermediate C Me Example 16

25 To a solution of 1-(4-((3-aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-ylurea (Intermediate C) (50 mg, 0.10 mmol) and DIPEA (33.5 ul, 0.19 mmol) in
anhydrous DCM (1.0 mL) and anhydrous DMF (0.1 mL) was added methoxyacetyl chloride (10
Ml, 0.11 mmol). The reaction mixture was stirred for 12 hr at RT. LC-MS indicated 50%
conversion to the desired product. Methoxyacetyl chloride (10 ul, 0.11 mmol) was added and

30 the reaction mixture was stirred at RT for a further 5 hr; LC-MS indicated the reaction was
nearing completion. A further portion of methoxyacetyl chloride (8ul, 0.09mmol) was added, and
after 2 hr, LC-MS indicated the reaction had reached completion. 1% NH; In MeOH (10 mL)
was added and the reaction mixture was stirred for 20 min at RT. The solvents were removed in



(Internediate C) as a pale buff solid (0.96 g, 77%: mz 521 (MtH) + (ES+)
1H NWVR (400MHz, DMSO-d6) d: 1.27 (9 H s), 2.39 (3 H s), 516 (2 H, s),
5.38 (2 Hyoxpro/Bs@d ( 1H, s), 7.05 ( 1H, d), 7.32 ( 1H, PAYX/GB20®R5(3MH, d),
7.43 (2H, m), 7.64 - 7.51 (2H, m), 7.6835( 1H, d), 7.82 ( 1H, d), 7.91 ( 1H,
m, 803 ( 1H, s), 829 ( 1H m, 8.57 ( 1H, s), 8.78 ( 1H s).Exanple 15:
1-(4-( (vacm&tdwrdw ai gl loilgl 'rs@hd4 Tyls)wiard figxonacinNERH ¢2.0Im) and33 Gropsef acwt v -
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at RT sol e cru ur |

by col lin$ ©REGSHRY By PAlshperkl). ¢,06 G sdenedigH. ﬁ)@@ﬁﬁ( ok @A (R )i 6%? (2H~ne
crude ph).ot4% (2H,dACt.60RF .Sde@el, cnbbd €H,ah)B.29 ( tHirda, éﬁ4wm-h dDA] @B, 8), 8)70 The
solid vwag d)isverad 9fd 78 prrafhord 1-(4-((3-

rret18yl ur el Jopyrl di'n-4-yl ) met hoxy) napht hal en- 1-yl )-3-(3-te/f-butyl -1-p-tol yl
-1/-/-pyrazol -5-yl)urea (Exanple 15) (8 ng, 14%: mz 578 (M+tH + (ES+) . 1H
NVR (400MHz, Dwvsd 6) d: 1.27 (9 H s), 2.39 (3 H s), 2.68 (3 H d), 5. 27
(2H, s)Exatnm@&17: NH4-83-(3-B-EB3-ButdH -pdlyl-164-p@atol=y)utido)ra@Bh4lai,1-ydgxy) 7. 45

g 2@1 d)metﬁylfs?\/rldm@ gl% 2((5'T‘netm)xye?ho%g)aeet%ﬁ'ndésj)' %( ;gp I(elTé s), 8.28 (2H, m,

L/-(4-((4-(3-(3-te/f-Butyl 1- -tol yI 1/-1/- pyrazol 5-yl ) urei do) ngpht hal en- 1-
yloxy) methyl) pyridin-3- wié‘mst hoxyacet am de Met hoxyacetyu@‘rl de;

DI PEA To &“sol utigon 2.(2-Methoxyethoxy)
1- (4- ((3- ar;?—&gy)kdl

- yl) mgfho m‘aphptehalen- -W ) -B- rt-butylel- p t ol
Interne |%f\e O (50 nuw Nfad(’* and

yl - 1Hpyr azol™w” 5Nyl Yur&
(33.5m , 9 mol

15 Me Intermediate C Me Example 17 ome

To a solution of 1-(4-((3-aminopyridin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-ylurea (Intermediate C) (50 mg, 0.10 mmol) and DIPEA (33.5 ul, 0.19 mmol) in
anhydrous DCM (1.0 mL) and anhydrous DMF (0.2 mL) was added 2-(2-methoxyethoxy)acetyl

20  chloride (15 pl, 0.11 mmol). The reaction mixture was stirred for 12 hr at RT. LC-MS indicated
50% conversion to the desired product. 2-(2-methoxyethoxy) acetyl chloride (15 pl, 0.11 mmol)
was added and the reaction mixture stirred at RT. After 6 hr, LC-MS indicated the reaction had
gone to completion. MeOH (2.0 mL) and AcOH (5 drops) were added and the reaction mixture
was subjected to SCX capture and release, eluting with 1% NH; in MeOH. The solvent was

25 removed in vacuo and the crude material purified by column chromatography (4 g, 0-10%
MeOH in EtOAc, gradient elution) to afford N-(4-((4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-
yhureido)naphthalen-1-yloxy)methyl)pyridin-3-yl)-2-(2-methoxyethoxy) acetamide (Example 17)
as a white solid (27 mg, 43%): m/z 637 (M+H)" (ES*). 'H NMR (400MHz, DMSO-dg) &: 1.27 (9
H, s), 2.39 (3 H, s), 3.18 (3 H, s), 3.36 (2 H, m), 3.61 (2 H, m), 4.14 (2H, s), 5.33 (2H, s), 6.35

30 (1H,s),6.97 (1H, d), 7.35 (2H, d), 7.43 (2H, d), 7.67 — 7.55 (4H, m), 7.92 (1H, d), 8.27 (1H, d),
8.46 (1H, d), 8.58 (1H, s), 8.74 (1H, s), 8.80 (1H, s), 9.65 (1H, s).

Intermediate D: 1-(4-(2-(2-Aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-
35  tolyl-1H-pyrazol-5-yl)urea



anhydrous bCM ( 1 .0 m .) and anhydrous DWVF (0.1 m.) was added

nmet hoxyacetyl chloride (10 M , 0.1 1 mmol). The reaction m xture was
stirred fwo200/d3808at RT. LC-MS i ndi cated 50% conver si onPCo/GHe0908s308 ed
product. Methoxyacetyl chloride (10 M3 0.1 1 mml) was added and the
reaction mxture was stirred at RT for a further 5 hr; LC- M5 indicated the
reacti on was nearing conpletion. A furtifeg-"portion of methoxyacetyl

chloride (8 , 0.09nmol ) wasH added, 3 after 2 hr, LC M5 i ndi cated the
reaction pad reached conpletign. 19°NH3 I\/EO—I (10 S d and the
reaction mxture was sbiks ed flor 20 m n aRT. Thqz\I nts re renoved

i nvacuo to rd a purpie o solTd. This was df'ss dinH OH (2.0 m)
and 3 drops cB¥l were add BocSOl N4H on was subj ed to 56X capture

and rel ease, elwting the product mwith 1% NH3 in MeOH 4fhe sol vent was
removed in v&uo and the residlie was triturated with diethyll athgr (10 ni)

t o af f or dwo 2007089512
L/-(4-((4-(3-(3-te/f-butyl-1-p-tolyl -1I—I—pyE_(uazoI -5-yl ) ureido)napht _haI en- 1-

yl oxy) metday! ) pyri di n-3- yl ) -2- net hoxyacet am (Exanmpl e 16) as_a~l isht
purpl e sol iy (2 ng 03 (M + ( +)) aa L H NVR ) }O- d6)
d: 1.27 (PSR 238 (3 H, N 3.31 (3 H, (ostcur @ Y, 4.06

(2H, s), 5.34 f2H s). 6.35 (mlH s), 6.96 . d), 7. d) un7. 43
(2H, d), 7 - 7.54 (4H, m), 793 ( 1H d) 29 ( 1H, dd), 8.45 ( *IH, d),
8.58 ( 1H,~s), 8.70 (141H, s), 8.79 ( 1H, s), 19.76 ( 1H, s). Ex%rrple 17:
L/-(4-((4-(R:(3-te/f-Butyl-1 -p-tolyl-1 We

[ -1-pyrazol -5-yl)urei dojaapht hal en-1 -yl oxy) 4ret hyl)

pyridin-3-yl)-2-(2-nmef hoxyet hoxy) acet am de 2-(2- Met hoxyet hoxy) acetyl
chloride; DI PEA To a solution of

1- (4- ((3-B4qi nopyori di oyl oxy) napht hal en-1-yl )-3-(3-te/f-butyl-1
-p-tolyl- S/vﬁg%rggol -yl)urea [(Internediate ¢ (50 ng, 0.1 0 mmwl) and

DI PEA (33. 5yfi™NT 07 1) anhydrous DCM ( 1 .0 nlL) and anhydrous DMF
(0.2 n) $_added 2 met hoxyet hoxy) acetyl chloride (15 mM , 0.1 1 mol).
The reacti m xture was stirred for 12 hr at RT. LC- M5 indicated 50%
conver si on Y

m , 0.1 1 im0l ) Intermediate D

the desired product. 2-(2-nethoxyethoxy) acetyl chloride (15

tert-Butyl 4-(2-hydroxyethyl)pyridin-2-ylcarbamate (11)

o OH
EtO
~ DIBAL SN
_—
Z _Boc P N/Boc

N N N
H H

10 11

To a solution of ethyl 2-(2-(terf-butoxycarbonylamino)pyridin-4-yl)acetate (10) (WO
2007089512) (10.0 g, 35.7 mmol) under nitrogen in THF (100 mL), at -78°C, was added DIBAL

10 (1M solution in THF, 71.3 mL, 71.3 mmol) over 1 hr. The reaction mixture was stirred at -78 to -
60°C for 40 min and then warmed to -15°C over 1 hr. The solution was re-cooled to -78°C and
treated with further DIBAL (1M solution in THF, 35 mL, 35.7 mmol). The mixture was allowed to
warm to -40°C and stirred for 1 hr. Water (10 mL) was added cautiously to quench the reaction
followed by MgSO, (20 g) and the solids removed by filtration. The filtrate was concentrated to

15  dryness under reduced pressure and the residue subjected to column chromatography (330 g),
eluting with 65 % EtOAc in hexanes to give tert-butyl 4-(2-hydroxyethyl)pyridin-2-ylcarbamate
(11) (6.00 g, 64%) as a yellow solid: m/z 239 (M+H)" (ES").



was added and the reaction mxture stirred at RT. After 6 hr, LC M

i ndi cated the reaction had gone to conpletion. MeOH (2.0 nL) and AcOH (5

drops) wewe 2auxdissosand t he reaction m xture was subj ect edCT&GBEON/GSapPlur e and

rel ease, eluting with 1% NH3 in MeOH 3he solvent was renoved in vacuo and

the crude material purified by colum chromatography (4 g, 0-10% MeOH in
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20  tert-Butyl 4-(2-(4-nitronaphthalen-1-yloxy)ethyl)pyridin-2-ylcarbamate (11) (5.20 g, 12.7 mmol)
and iron mesh (4.30 g, 76 mmol) were suspended in a mixture of AcOH and EtOH (1:2, 120
mL). The suspension was placed in a pre-heated oil bath at 60°C and stirred rapidly until the
reaction was judged to be complete by LC-MS. The mixture was cooled to RT, poured carefully
onto saturated aqg NaHCO; (1000 mL) and extracted with EtOAc (500 mL x 2). The combined

25 organic layers were washed with further saturated aq NaHCOj3; (1000 mL), water (1000 mL),
brine (1000 mL) and dried. This was filtered and evaporated to give tert-butyl 4-(2-(4-
aminonaphthalen-1-yloxy)ethyl)pyridin-2-ylcarbamate (13) as a yellow oil (5.00 g, 95%): m/z
380 (M+H)" (ES™).

30
tert-Butyl-4-(2-(4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)
pyridin-2-ylcarbamate (14)



g, 25.2 mol) in a single portion. After stirring at RT for 2 hr, water
(100 nm.) was added foll owed by EtQAc (100 nL). The solid fornmed between the
| ayers wawocoloseised by filtration and the organi c phas@CRaGB20@at5e3d4W t h
saturated aq NaHCGB(1 OO ni), brine (108gnl) and dried. The volatiles were
removed to give an orange solid. The solids were conbined and triturated
from MeOH (50 nmL) to give te/f-B

4-(2-(4-nitronapht hal en-1-vyl oxy)e | )pyridin-2- ylcarbamate (12) as a
yellow solid ( 1 1.0 g, 98%: m 2 N:M+H) + (ESt) . te/f-Butyl

4- (2- (4-am nonapht hal en- 1-yl oxy) etggl)pyrl di n- 2-yl carbamate (13) 12 13

te/f-Butyl 4-(2-(4-nitronaphthg -yl ox )ethyl)pyrldln 2-yl carbamate (1
1) (5.20 g, 12.7 mmol) and |ron ,
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carefully onto satufat ed agseMaHCO3 (1000 nd extracted with Et QAc (500
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silica ( to coI um chr onmat ogr aphy
wth 3(Sg/ob %@%&"ﬁ?%ﬂg? ?:(Eﬁ xane and then 0% to 6% MeCOH in EtOAc to give
te/f-butyl - 4(2(4(3(3te/f butyl -1-p-tolyl -

Intermediate D: 1-(4-(2-(2-Aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-
15  tolyl-1H-pyrazol-5-yl)urea

tBu 0. y tBu (o) 7
o TFA o
N~ N7 N N~ N7 N
HoH O HN oA O NH

Me 14 Me Intermediate D

To a suspension of tert-butyl-4-(2-(4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)
20  naphthalen-1-yloxy)ethyl)pyridin-2-ylcarbamate (14) (1.35 g, 2.20 mmol) in DCM (10 mL) was
added TFA (10 mL). After stirring at RT for 2 hr, the volatiles were evaporated and the residue
was taken up in EtOAc (50 mL) and extracted with saturated aq NaHCO; (50 mL). The layers
were separated; the organic was washed with brine (50 mL), dried and evaporated to give 1-(4-
(2-(2-aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-fert-butyl-1-p-tolyl-1H-pyrazol-5-yl)urea
25 (Intermediate D) as a pale pink solid (1.20 g, 100%): m/z 535 (M+H)" (ES").

Example 18: N-(4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
ethyl)pyridin-2-yl)-2-methoxyacetamide
30



1/-/-pyrazol - 5-yl ) urei do) napht hal en-1-yl oxy) et hyl ) pyri di n- 2-yl car bamat e
(13) as a beige solid (4.20 g, 80%: mz 635 (MtH + (ES+) . Internediate D
1- (4- (2- (moAnmiomspossi di n- 4-yl ) et hoxy) napht hal en-1 -yl ) - 3PC3raB20d9/d5u30¢| - 1
-ptolyl- 1 /-/-pyrazol-5-yl)urea To a sgspensi on of
fe/f-butyl-4-(2-(4-(3-(3-te/f-butyl-1-p-tolyl-1/-/-pyrazol-5-yl)ureido)
naphthalenﬁ.-yloxy)et I ridi Q- 2-yl car bante (14) ( .
in DCM (10 nﬁ ,;f%W%er/s |rP|n-
vol atiles wire evaperared, and reBErdue was'g
and extract eg
the organic
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100% : mz 535 (I\/H—%‘+ SES+ . n;g
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t),1563Bsole)695(1Hd)719 1Hdd)733(2H ,
7.42-7.47 (3 H m, 7.54 ( 1 H m, 7.59 ( 1 H d), 7.87 ( 1 H, d) 8.12 (
1H d), 818 ( 1 H bs), 8.23 ( 1 H d), 867(1H, s), 8.84 ( 1 H s),

9.89 1
( Example)‘l9 N-(4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)

ethyl)pyridin-2-yl)-2-(2-methoxyethoxy)acetamide

Bu
(o}
o 7
7\ O |
2-(2-Methoxy)ethoxy
I\?\Nj\N)kN NN acetyl chloride; )k
H H DIPEA
i NH, NH

Me Intermediate D Me Example 19 K/OMe

3 vvashed with brine (50 M ),

20

To a suspension of 1-(4-(2-(2-aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-
1H-pyrazol-5-ylurea (Intermediate D) (35 mg, 0.065 mmol) in DCM (0.5 mL) was added DIPEA
25 (23 ul, 0.131 mmol) and 2-(2-methoxy)ethoxyacetyl chloride (11 mg, 0.072 mmol). The mixture
was stirred at RT, until judged to be complete by LC-MS; diluted with saturated ag NaHCO; (1.5
mL) and the layers were separated through a phase separator cartridge. The organics were
collected, evaporated under reduced pressure and the residue subjected to SCX capture and
release. The resulting residue was purified further by preparative RP HPLC to give N-(4-(2-(4-
30  (3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)pyridin-2-yl)-2-(2-
methoxyethoxy)acetamide (Example 19) as an off white solid (13 mg, 31%): m/z 651 (M+H)"
(ES*). 'H NMR (400MHz, DMSO-dg) &: 1.26 (9 H, s), 2.38 (3 H, s), 3.21 (2 H, t), 3.28 (3 H, s),
3.49-3.51 (2 H, m), 3.66-3.68 (2 H, m), 4.13 (2 H, s), 4.38 (2 H, 1), 6.34 (1 H, s), 6.95 (1 H, d),



Exanple 19: L/-(4-(2-(4-(3-(3-tert-Butyl-1 -p-tolyl-

H pyrazol - 5-yl ) urei do) napht hal en- 1- yl oxy)

et hyl ) pyrwai2nto23gi8y - 2- ( 2- net hoxyet hoxy) acet am de To a sBSpEBRIODS0F04

1- (4-(2-(2-am nopyridi n-4-yl) et hoxy) napht hal en-1-yl)-3-(3-te/f-butyl-1-p-to
lyl- 1/-/- pyrazol 5-yl)urea (Internmediate D) (35 ng, 0.065 mmol) in DCM
(0.5 m-7)1 ary etl3DIPEAMY, 234 1Y .48 (O HLED, TBRI7)56aNH, 2n) 2:5081 mp&y)mmgwaget yl

chlori degy Ui i jd dged
to be corrp b E'gd?_)CS%é%dl I ui’ 85-5@%%{112&5%%\@% (H_' ﬁéﬁggjt? |—R_£) glgr?& % the
| ayers were separated t hrough a phase separator cartrldge The organlcs
were coll ected, evaporated under reduced pressure and the residue subjected
t o SCXB@Ripls 2021d 2t @l(8 s eert-BiigI-1- 90l MPyFesislvurd@s naBhihblefd -fixyhéay)-by
preparqt*gét%?rgggéf_( e L?@(A:%(ZIy lﬂ@{ ?Zif bLtgl 1 -p- go)@I -

H pyr azol ? t hal en-1 onxy)ethyI)pyrldln 2-yl)-2-(2-
nethoxyethoxy)acetanlde (Exanple 19) as an off white solid ( 13 ng 3 1%:

mz 651 (M-BY. + (E§+) QoM DVB®dE) d: 1. 26 (¢ 238(3
H s), 3.21 )51 8 34935@ .66368I

m, 4.13 (2 Nsu N38 WH k) H d)\ 19( 1
H dd), 7.34 , , i 48qu3 Hom, _7M56M( W59 (1 H,
d), 7.87 ( 1 811814(1Hdd) 63 (1 H bs)8\§825(1
H dd), 8.55 H, s), 8.75 ( 1 H s), 9.83 H s). Exanpl "

4-(2-(4-(3-(3-nee/ T - Blateyrhediatep-t ol yl -1 / -/ - pyr amel - 5- {Ekgmnle0d0) napht hal en-1
-yl oxy)ethyl)- 1- methyl 3-(pyridin-2- yI)urea To a sol ution of
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yl d%y) eytdxy)e)thsd}hmeﬁwl 3Zpyrigjn-2-o) hwea (EXample 20] &x anpifens@) scrkg (émg;ﬂB%/)hm(Ze
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H, d) (BHOAdB8®H (1 H, s),8.75 (1 H, s).
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Example 21: 4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)-
3-(pyridin-2-yl)urea
Bu o
s OO, e ﬂ 1,
Ny H)LH N
:rL NH, :rL
25 Me Intermediate D Me Example 21

To a solution of 1-(4-(2-(2-aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-yhurea (7) (Intermediate D) (50 mg, 0.094 mmol) in pyridine (1.0 mL) was added
trichloroacetylisocyanate (12 pl, 0.103 mmol). The mixture was stirred at RT until judged to be
30 complete by LC-MS and solvent was evaporated under reduced pressure. The resulting residue
was subjected to SCX capture and release and triturated from DCM (10 mL) to give 4-(2-(4-(3-
(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)ethyl)-3-(pyridin-2-yl)urea
(Example 21) as an off white solid (25 mg, 44%): m/z 578 (M+H)" (ES*). "H NMR (400MHz,
DMSO-dg) 6: 1.26 (9 H, s),2.38 (3 H, s), 3.12(2H,1),4.35(2 H, t),6.34 (1 H,s),6.94-6.99 (2 H,



(1 H dd), 855 (1 H s), 875 ( 1 H s). Exanple 2 1:
4-(2-(4-(3-(3-te/f-Butyl-1 -p-tolyl-1 /-/-pyrazol -5-yl)urei do)napht hal en-1
-yl oxy) etwWQl2pro/@8q8pyri di n- 2-yl ) urea CC 3CONCO, Pyri di ne PCo/GB28@/0st30en of
1-(4-(2-(2-am nopyridi n-4-yl)ethoxy)napht hal en-1-yl)-3-(3-te/f-butyl -
-p-tolyl-1 Hpyrazol- 5-yl)urea (7) (Internediate D) (50 ng, 0.094 mol) in
pyr: ;1" ), 7.13 (1 61, ab), 7\/@57.?902& i), ltm wsoqsie\t )i BeRY: 16—I,(n1),27.|r6bt(:l I—Edﬂ-,?%?lvs
no [ e conpl ete by -
and sol @éﬁfjm\?;ﬁsd%eﬁggﬁémdg%ﬁg a S) Z‘g@ﬁ“m éssuqq |_Fgf‘he resulting residue
was subjected to SCX capture and reI ease and triturated fromDCM (10 nL) to
give 4-(2-(4-(3- (3-te/f-butyl-1 -p-tolyl-

H- pgr aimlerfedialeE €1 -0 NEpRinibeitid-4 %l eHvk hb thalén-1 BYY3-(H-Rrt 2oty N |
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NMR (40 d: 1.26 (9 H s), 2.38 (3 H s), 3.12 (2 H, 435
(2 H t), 6.34 1H, s), 694699(2Hrr), 7.19 ( 1 H, dd), 733735(2
H m, 7.41-7.5¢" "7.56 (1 H m, 760(1H G, 787(1H

d), 809-8.13 (2NH, m), 8.54 ( INH s), 8.75 (1 H, ovg,Qij s).
3~ ( 3-f Nbutyl-1-p-to

Internediate E: A _No, — > NH, _PPhs DIAD
1-(4-(2-(3-Amin py! i di n-4- yI)et|ho y) napRhirbradnes - by
anol (16)
g, 11.89 mmol)

lyl - 1/-/-pyrazo¥=5-yl)urea 2- (8 Ami nopyri di n-4-yl)
2-(3-Nitropyridins4-yl)ethanol (15) (WD 2006136562) (2. in
MeOH (150 i) VV@$ 2PR$64 through a Thales Hcube at 2.0 nL.mn 1 using Pd/C
Cat-Cart (55 mm in controlled node at 30 0C, 30 bar. Anal XSIS by LC M5
showed a si gnlfg cant anount of stargl ng material was stilll ﬂpprtésent The
sol ution was pas through t he chmsecond time at 2.0 nrL.mn 1 in

full hydrogen rmqté RT, ,and again Onm.mn1 |n fuII My dr ogen node
at 400C. Evaporati¥n b(‘)h|’zt F |l es tave©o- ( 3- A 1oy syl ) et hanol
(16) as a purple (1 .'%6°Yy, 81% .»wfz 139 (Mt _N
4-(2-(4-Nitronap | en- 1-yl oxy) et hy ridin-3=2am 0 a solution

of 4-nitronaphthol7(0.95 g, 5.00 mol ), PPh3 ( 1 .97% 7.50 mol ) and
2- ( 3- Me Me 18
4 19
WO 2000043384 j DIPEA
NH,
tBI.] 0.

Me Intermediate E
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2-(3-Aminopyridin-4-yl)ethanol (16)

OH

Pd-C, H,

WO 2006136562

15  2-(3-Nitropyridin-4-yl)ethanol (15) (WO 2006136562) (2.00 g, 11.89 mmol) in MeOH (150 mL)
was passed through a Thales H-cube at 2.0 mL.min™" using Pd/C Cat-Cart (55 mm) in controlled
mode at 30 °C, 30 bar. Analysis by LC-MS showed a significant amount of starting material was
still present. The solution was passed through the H-cube a second time at 2.0 mL.min™" in full
hydrogen mode at RT, and again at 2.0 mL.min™" in full hydrogen mode at 40°C. Evaporation of



am nopyridin-4-yl)ethanol (16) ( 1 .04 g, 7.50 mmol) in THF (20 m.) was
added dropwise DIAD (590 ml , 3.75 mmol ) at -15 0C. The m xture was stirred
for 1 hr WO 2R0/@sak6ét he vol atil es renoved in vacuo. The PETIGR206/08834
absorbed on silica (20 g) and purified4py col um chromat ography (80 g)
gradient elution with 50-100% Et OAc/i so-hexane and final elution with 5%
MeOH Ettl%@olbmeglg‘éee42-((?,Zéxrﬁlﬁoﬁyrtdl’rﬂm@pbﬁwbﬁélq%)lasl|a0[ZleI@t(5Wd1)3WQJ g1%):3nam3e a
yel | ow ﬁgm 1 .36 g, 88 %: mz 310 (MrH) + (ES+)

4-(2- ( nonapht haI en-1-yl oxy) et hyl ) pyri di n- 3- am ne (18) 17 18 A solution
of 4-(2-(4-nitronaphthal en-1-yl oxy)ethyl)pyridin-3-amne (17) (700 nyg,
2.263 mmol) in a mxture of MeOH (50 m ), EtQAc (25 m ),and DCM (25 ml .)
was 5 pasis@d 4iNIrenkphttalchh el RSy Byhsy i3 Unfitid G780Mm 1.0 nmL.mn 1 , at 400C,
full hydrogen node). The soYvent was renoved in vacuo to give

4- (2- (4-am nonapht hag,en 1-yl oxy)ethyl)pyridin-3-amne (18) as a brown solid
(612 ng, 92% . mz 280 (MtH)+ (ES+) . 3-te/f-Butyl-5-isocyanato-1
-p-tolyl-1 H-pyrazol e (19)D| phosgene Na HC&R 043384) To a sol ution
of 3-te/f-butyl-1 -p; 1-Hp9%%e ol - 5 anf ne (4& ?,5/\0 2000043384) ( 1 .00
g, 4.36 mol) in DCIVI|(9 m . FNIRaP AR dexty aur':a e aq sol ution of
NaHCC>3( 60 n1_) The M xture was stirred wkgorously, cooled to 0 OC and

di phosgene (2.1 m _, .4 mol ) was added i;p a single portion. After
stirring for 1 hr at , the layers were separated and the organics dried
and evaporated to give a brown oil. The oil was triturated wth iso-hexane

(5.0 niT.g aasetutioheofsbhitgnéphth@r @RS Fhe.00i nmalit & Rhas(1&@ng.enSPanedl)i and/dddo to
gi ve 3-dn@hdpyhbinyd-yiRethsRr yEs)at 0419 7060t @dl)-id THF Ezopmmweé adddPiropwise biaght
br own %é FJ a% 75%9m8l’) a?’ mlgRJFG/QNaS g{n%ec?l%g 1\t Wd tqn%o a'tY%%movéoES‘l')

I nter
1- (4- (I (’@Q%nTH%??r"i’lbﬁ%W@ﬁ 9?5%?%9@)5#19%%% @i Runfie_by_qoturpr chromatgg@rarhypy of
yl - (80 g) gradient elution with 50-100% EtOAc/iso-hexane and final elution with 5% MeOH/EtOAc

to give 4-(2-(4-nitronaphthalen-1-yloxy)ethyl)pyridin-3-amine a yellow solid (17) (1.36 g, 88 %):
15 m/z 310 (M+H)" (ES").

4-(2-(4-Aminonaphthalen-1-yloxy)ethyl)pyridin-3-amine (18)

° ~ 0 AN
| | Hg, Pt-C |
N
O,N O HNT T —————— N O HNT N

20 17

A solution of 4-(2-(4-nitronaphthalen-1-yloxy)ethyl)pyridin-3-amine (17) (700 mg, 2.263 mmol) in
a mixture of MeOH (50 mL), EtOAc (25 mL),and DCM (25 mL) was passed through a Thales H-
cube (10 % PY/C 30mm, 1.0 mL.min™", at 40°C, full hydrogen mode). The solvent was removed

25 in vacuo to give 4-(2-(4-aminonaphthalen-1-yloxy)ethyl)pyridin-3-amine (18) as a brown solid
(612 mg, 92%). m/z 280 (M+H)" (ES™).

3-tert-Butyl-5-isocyanato-1-p-tolyl-1H-pyrazole (19)
30



1 /-/-pyrazol-5-yl)urea A solution of 3-te/f-butyl-5-isocyanato-1
-p-tolyl-1 Hpyrazole (19) (530 ng, 2.076 mml) in THF (2.0 mM.) was added
to a sol woan10af38086( 2- (4- am nonapht hal en- 1- yl oxy) et hyl ) pgriGh20093s5a30ne (18)
(580 nmg, 2.076 mmvl) and DI PEA (1085 m43, 6.23 mmol) in THF (10 n.) and
MeCN (1 .OnL) the reaction mxture stirred at RT overnight. The m xture
was poured into brine (25 ) and extracted wBth Et QAc (2 x 25 ml), dried,
filtered and the sol vent r%ﬁd in vacuo. The duct was pre-adsorbed
onto hyflo (10 g), and puritNiyetnBy PiRssese phaseN co¥f@mm chr omat ogr aphy (40
g, C18 (fromSilicycle), aceponitril@byater, 0O 100% and the product
fractions concentrated in @o to give

1- (4-(2-(3-am nopyri di n- 4- yN:et hoxy) napht hal en- &<yl )-3-(3-te/f-butyl -
-p-tolyl-1 Hpyrazol- 5-yl)urga (Internediate E) s an off white solid (410
ng, 36 %9. nmz 535 (M+H) + (ES+) ) Exarrple 22;

}J / ( gyg ng)lél- gsyl( fu? Z{ Bo?ﬁ@éﬁ?ﬁ%‘gg‘;ﬁt gl yyI (1)xy)
et hyl ) pyri di n-3-yl)-2-(2-net hoxyet hoxy) acet am deDl PEA To

1-(4- (Zo(8 s@mna@wrsuembuf&n ylﬁ@tyn@w)ymmslm@@wa d))zo@oéﬁsﬁsaéf*r botyy 1436
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2- (8- rréi'ﬁ@&y@pwgy) ae@%%o BRCandadirhaRgens (- 10nL28117 wrn9!) wes eddedifya tshgle
react i @ortionx Aftee stiting rfed 1 atr &TRT,othe lagerk werd heepanaltedeaid Wess orgamive edtiednandB.c UO
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MeOH sql.uti,0 wa co )
o et exter e Gate 4s: SoncRBEaBH P Rt e TS RSP L A B A
concenthyerzeld (19) ase lighttsoyn 0 (1.0Q g43.92 nracl( 0 ¥/g- miy 288ylint WeOH) (Yt sMeOH)"

/- hopyr@gol - 5- yl)urei do) napht hal en- 1-yl oxy) et hyl )

pyridin-3-yl)-2-(2-nmet hoxyet hoxy) acet am de (Exanple 22) as a |light purple
solid (35 ng, 56%: nlz 651 (I\/H—|)+ (ES+) . 1H NWR (400MHz, DVBO-d 6) d:
1.25 (9H, s), 2.40 (3H, 2 26 (5H, m, 3.50 (2H, m), 3.70 (2H, m, 4.15
(2H, s)ntenmadiateF; t) 1-@- 25(3(Anlﬁppw)im -ByIg8hexylnaphihalen71-gi5-3¢(B#prt-tytyl-1-04 2
(2H, nmitelyl/ FRyradbh5-Murea. 62 ( 1H, d), 7.87 ( 1H, d), 8.07 ( 1H, dd), 8.36 (
1H, d), 8.56 ( 1H. br s), 8.60 %, 1H, s), 8.76 ( 1H br s), 9.55 ( 1H, br
S.). Internediate F : 1-(4-(1 -(Wnopyridi n- 4-yl ) et hoxy) napht hal en-1
-yl )-3-(3-te/f-butyl-1 -ptolyl- N

N

Pl e O
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A solution of 3-tert-butyl-5-isocyanato-1-p-tolyl-1H-pyrazole (19) (630 mg, 2.076 mmol) in THF
(2.0 mL) was added to a solution of 4-(2-(4-aminonaphthalen-1-yloxy)ethyl)pyridin-3-amine (18)
(580 mg, 2.076 mmol) and DIPEA (1085 pl, 6.23 mmol) in THF (10 mL) and MeCN (1.0 mL) the
20 reaction mixture stirred at RT overnight. The mixture was poured into brine (25 mL) and
extracted with EtOAc (2 x 25 mL), dried, filtered and the solvent removed in vacuo. The product
was pre-adsorbed onto hyflo (10 g), and purified by reverse phase column chromatography (40
g, C18 (from Silicycle), acetonitrile/water, 0 to 100%) and the product fractions concentrated in
vacuo to give 1-(4-(2-(3-aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-
25  pyrazol-5-yl)urea (Intermediate E) as an off white solid (410 mg, 36 %). m/z 535 (M+H)" (ES").

Example 22: N-(4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
ethyl)pyridin-3-yl)-2-(2-methoxyethoxy)acetamide



1 /-/-pyrazol-5-yl)urea23 24 trichl oronethyl chloroformte NaHCO 3

1- (2- Am nopyridi n-4-yl)ethanone (21 ) To a stirred solution of

met hyl - 2-wioi2ompp8asdi ne- 4- car boxyl ate (20) ( 1 .00 g, 6. ¥BeTaE20)9/65M30FHF (100
m _), at -780C under nitrogen, was addeg nethyllithium( 1 .6 Min diethyl
ether, 16.43 m, 26.3 mol), over 10 min. After a further 30 mn at -780C
t he vi scous reaction mxture was vvarrred o] CDC After a further 3 hr, the

reactl on guenched (Q) by t he 81 i |t| on pr p ol (8.0
). The m \re° : [grr ne (200 a@d ) wer e
added and t\' e se t ed. *Yhe agqued extra d wth

solvents re d under The c > resi due vvas rified by
colum chro graphy(80 g) eluting vvrthOto 6 MeOH i n EtOACQ to give

1-(2-am nopyr,\;, d| n- 41tey,*),§;panone (21) (176 ng, 2q,,@ A xGmMELd OW b\o/vml,er m z
137 (MrH) + (E . (2 Am nopyri di n-4-yl)ethanol (20)To a m xture of

1-(2-am nop d|n4yl et hanone (21) (168 1.234 mmol) in MeOH (10 ml ),
under ot r oéé‘h(?at?’ -qDICOP Y- édaefd%sddmh’ﬁai@ggw&ﬁweﬂ(bﬂlaﬁ-m@,lyl-leamaZr@hﬁr ).
Th?a I eslicanghté@aediatenE 50t hig,€0. @@snﬁﬁdl)ramdDmPF{B T10ig 20.047 namsl) inhBOMt B0
SO V nto

e wrwrerscoc v e L RN e
and th rege% %’éd5 RfpEh \é%g"aﬁa{%PV‘?/@g VELYe %‘ﬂ GAEHe ByRipgieq
m. x BGX aaraturehewd:mmsnaiutmggalm t%eMHs indYisOlesciutinas hieel residue Was perifiediCdy
rlﬂ (_2, doludth @rﬁ}‘én{a h ) IR é(fmézlr?delgt;&eﬁntﬂi fc)des%erolepHemsllcm ah@ tigd \br'bduct3 9

a ri

WP c%'n@ ra¥c? h %8uo ﬁ) { Nglrl’(z f?g(@ 331?@1 ;@?1- -@Jy%%/pgfn!z@e%(zg))
To19 sty Pﬁe )@ﬁﬂhd“ﬁ'%h d'loxi)ethl')aﬁ’ﬁr §,,y @8- 'ﬂe ¥ ﬁﬁ%ﬁﬁce%’ (Bxampgle g
mol ) ias eDht (pufple Solid (35 mg, 56%): m/z 651 (M+H)" (ES ). "H NMR (400MHz, DMSO-ds) 8

1.25 (9H, s), 2.40 (3H, s), 3.26 (5H, m), 3.50 (2H, m), 3.70 (2H, m), 4.15 (2H, s), 4.40 (2H, 1),

6.35 (1H, s), 6.98 (1H, d), 7.35 (2H, m), 7.42 (2H, m), 7.50 (3H, m), 7.62 (1H, d), 7.87 (1H, d),

8.07 (1H, dd), 8.36 (1H, d), 8.56 (1H. br s), 8.60 (1H, s), 8.76 (1H, br s), 9.55 (1H, br s.).

Et OAc (100 mi] x ”3) " and_the congj,ned organic ext ad*ts Hver awd the
educed pressure :

15

Intermediate F: 1-(4-(1-(2-aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-
tolyl-1H-pyrazol-5-yl)urea

20



m ), under nitrogen at O0C, was added sodi um hydride (32 ng, 0.793 nmol,
60 W% . The resulting m xture was stirred at OQOC for 40 mn, and a

sol uti on WO 20100386 0- 4- ni t ronapht hal ene ( 10 1 ngy, 0.528CEraEpoyves1idVF ( 1
.5 m.) was added dropw se. The resultusg dark-red m xture was stirred at
Q0C for a further 5 mn, and then at RT. After a further 40 mn, the

reacti on was quenched by the addition of 1.0 m . of NH4CI-sgtlition. Water
(20 mM.) and Et AR m.) wer ded, and theg Layers eparated. The
aqueous | ayer was éxtracted withJEtOAc (15 m . 3). M ¢ ned organic
extracts were was Wi t etdr i ne i ed "R t he vents remsved under
reduced pressure.(The crude faterial was purifiedlby cotumm chiromat ography
(12 g), eluting with #"10 80% Et ®Ac "'nh i so- hexafle, N¥7O gi \NeH

4- (1- (4-ni tronapht gl en- 1-yl oxy) g} hyl ) pyri di n- 22-2am' ne (23) (94.6 ng, 57%
as an orange gum nfz 310 (M+H) + (ESt) .

4- (1- (4- Am nonapht hal en-1-vyl )et hyl) pyridin-2-amne (2 B 24

4- (1- (4- Ni tronapht hal en-1-yl oxy) et hyl ) pyri di n- 2- am_nes( 2 91 ny, 0.294
nmmol ) in MeOH (15 1 ,3. 0 P-&as pas f hrlough &"Thal es H cube
(1.0mMmnl1 55 nmm 10% Pt / C_Cat. Card,y A, hydrogen node). The
vol atiles were rgﬂnv nder reduced pressure, leaying a purple solid,

whi ch was then subjected to SCX capture and rel ease to give 4-(1-(4-

anmi nonapht hal en- 1- yl oxa8) et hyl ) pyri di n- 2-ami ne (24) 81 ng, 99% as a purple

oil: mz 280 (MtH+ (ES+) . Internediate F : 1-(4-(1} 'u

-(2- Ami nopyri di n-4-yl) et hoxy)naphthalen-1 -yl)-3-(3-fte/ffbutyl-1 -ptolyl- 1
[ -/-pyrazol -5-yl)urea To a sol uti f N NH,
3-te/f-buty|-1-putolyl-1l—l-pagol S-4mne (4) (W 2000043384) (57 ng, 0.250
mmol) in DCM (6.0)m) S sat Utat edtisreprodathiCQs s ion (4.0 nl),
and the mixture Was sf{+rg ~gorousl y. The ‘W% W% |was led to OOC and
then trichl oronet hyl chl of of ate (0. 091 me—0.750 mmol ) s added in one
portion. The res ng mxture was stirred atnf8 for 1.5 hr. The | ayers

wer e separated, t organi c extract was dried and the sol vents4renoved
under reduced presguretpmafaddar d an oil, which was left drying under high
vacuum at 350C for a

1-(2-Aminopyridin-4-yl)ethanone (21)

O, OMe O,
MeL.i
| AN —— A
p ‘ o
N “NH, N~ "NH,
5 20 21

To a stirred solution of methyl-2-aminopyridine-4-carboxylate (20) (1.00 g, 6.57 mmol) in THF
(100 mL), at -78°C under nitrogen, was added methyllithium (1.6 M in diethyl ether, 16.43 ml,
26.3 mmol), over 10 min. After a further 30 min at -78°C, the viscous reaction mixture was

10  warmed to 0°C. After a further 3 hr, the reaction was quenched at 0°C by the cautious addition
of iso-propanol (8.0 mL). The mixture was warmed to RT, brine (200 mL) and EtOAc (150 mL)
were added, and the layers were separated. The aqueous layer was extracted with EtOAc (100
mL x 3), and the combined organic extracts were dried and the solvents removed under
reduced pressure. The crude residue was purified by column chromatography (80 g) eluting

15  with 0 to 8% MeOH in EtOAc, to give 1-(2-aminopyridin-4-yl)ethanone (21) (176 mg, 20%) as a
yellow powder: m/z 137 (M+H)" (ES").

1-(2-Aminopyridin-4-yl)ethanol (20)
20



further 35 mn. The resulting oil was taken up into THF (5.0 nL), and then
added to 4-(1-(4- am nonapht hal en-1-yl oxy)ethyl)pyridin-2-amne (24) (81
ng, 0.290wornioye3s@bPEA (179 m , 1.029 mmol) was added, pam@GE2h@/05¢38t | on

m xture was stirred at RT for 16 hr. Wager ( 15 nL) and Et QAc (10 niL) were
added to the reaction mxture and the |ayers were separated. The aqueous

| ayer was extracted with c (15 rrLl% THE~¢conbi ned organi c extracts were
washed with brine (20 nL), dried afi®the sol ents renoved under reduced
pressure. The resulting refsidue was 2s di ssol \ed in MOH (5.0 nL) and AcCH
(2.0 nL) and subjected to fapture and rel®agg. The crude mi xture was
purified by colum chromatog{aphy (12 g), el gtlng with O to 10% MeCOH in
DCM to give

1-(4-(1-(2-am nopyridin-4-yl)ethoxy)naphthal en-1-yl)-3-(3-te/f-butyl-1-p-to
lyl-1/-/- pyrazol-5-yl)urea (Interrredi ate F) (63 ng, 38% as a beige
powder:_ m z 535 % ES+? h%'%‘ é

1- (4- ( T2 RISy (2R MInADYs ”‘i‘y ﬂ@/‘?’}?r Eéh16§ P9okghapthiaI MeRH- (P mla. (3.
t e/ f - buingkr ditrogen at 901G, wds dddegr sadalm Boydhydride (457 26y, 27234emimdBu Tk resulting

éTl- (8- hy&s sl réixtiRE Wiid BiirRIRYADFRY fdr i Y tgnd’{h‘éﬂrtlbélgab@nté dRte %%a%%%@@@&ﬁ?ﬂ
0as e o et ate
(25) &z&%@em@&%{% p %%‘e‘* iy E‘%ﬂjg R il SablABE R

ni t r ogeéYRH Gl seldiéiRed %mﬁ9/|anﬂtt ?Lﬁ‘bfe(fs fepya A N8 AURYS &yﬁ@wasp?dr@atemwﬂfm 9
mol ), BOAc (A2mid x2), Hnd theachbinad mrganio extisais sérerwasthedtwithABHIE (BOML3, triedand
the reaplitRe sméntgu@memﬂumgrtr@m@ar&éwur@déIgweon DhminoByrilin- M%eml’aﬂ@la(ﬂﬁj

R R R A Wtﬁ”‘ét o (100 "% Sy and the

conbl ned organi c extracts were washed with brine (200 nL), dried and the
sol vents renoved under reduced pressure. Thecrude material was purified by

col um 4(;(?[@[}@,9&93[ g{éyen(,ﬁg)bg)))eﬁz,ly%};r@% Wahlh(289 80% Et OAc in iso-hexane, to
give fel/f-butyl - ydr oxy- 2- et hyl propyISpyrldl n-2-yl carbamate (26) (293

ng, 199% as a bei ge povvder mz 267 (MrH)+ (ES+) . te/f-Butyl
4- (2- met hyl - 2- (4- ni tronapht hal en yl oxy) propyl ) pyri di n-2-yl carbamat e (27)

O,N Z N
HO O oL ke | "
2
N .
| NaH O2N O
P
N” “NH,

15 22 23

To a stirred solution of 1-(2-aminopyridin-4-yl)ethanol (22) (73 mg, 0.528 mmol) in DMF (1.5
mL), under nitrogen at 0°C, was added sodium hydride (32 mg, 0.793 mmol, 60 wt%). The
resulting mixture was stirred at 0°C for 40 min, and a solution of 1-fluoro-4-nitronaphthalene

20 (101 mg, 0.528 mmol) in DMF (1.5 mL) was added dropwise. The resulting dark-red mixture
was stirred at 0°C for a further 5 min, and then at RT. After a further 40 min, the reaction was
quenched by the addition of 1.0 mL of NH4CI solution. Water (20 mL) and EtOAc (20 mL) were
added, and the layers were separated. The aqueous layer was extracted with EtOAc (15 mL x
3). The combined organic extracts were washed with brine, dried and the solvents removed

25 under reduced pressure. The crude material was purified by column chromatography (12 g),
eluting with 0 to 80% EtOAc in iso-hexane, to give 4-(1-(4-nitronaphthalen-1-yloxy)ethyl)pyridin-
2-amine (23) (94.6 mg, 57%) as an orange gum: m/z 310 (M+H)" (ES").

30  4-(1-(4-Aminonaphthalen-1-yloxy)ethyl)pyridin-2-amine (24)



26 27 To a stirred solution of te/f-butyl

4- ( 2- hydr oxy- 2- net hyl propyl ) pyri di n-2-yl carbamate (26) (292 ng, 1.10 mmol)
in DMF (5¥02mo/0gosat OOC under nitrogen, was added sodi reTigB9dE130232 ny,
3.29 mmol, 60 wt% . The resulting orangeg m xture was stirred at OOC for 45
mn, and then a solution of 1-fluoro-4-nitronaphthalene (21 0 ng, 1. 10
mmol) in DMF (5.0 m.) was .n"' dropw se, over 2 mn. dar k- br own

m xture was stirred CAN mn and t hen | 0 mn, the

reacti on was quench dd| ti OR oftatdcnd . aq HAC SO uti on.
D et hyl ether (4@ OAc (40 nl.) and Wat esn’( i.) were added, and the

) h a m xture of diethyl
et her and Et OAc ( 1: 1, 30nm. x 2). The conbined organi c extracts were
washed with brine (50 M _% dried and the solvents reffoved under reduced
pressure. The crude m xture was purified by colum chromat ography (40 g)

el uting.- (hmuﬁoﬁéph?r%%rﬂ 9)6& )bfhy|)§ﬁrdhﬁ2—%ﬁﬁne 123)qbY end, e Db winvdl) in MeOH (15

4- (2- methyl - e I N- 2- o 27)
gt Sl rﬁL1 PO I)ﬁé g%ﬁoqh;bu Qﬁﬁ%ﬁ%ﬁ QE@}’F it B X(g%a%g%%%/
4- (- (Af’t/é“m ﬁéﬁhtﬂthEﬁHOQeryI”&ﬁQ?? Dberaplafilesr wpsa erdlwd?fwwega‘}fﬁﬁ%”?s%)

t e/ f - Bugaying a purple solid, which was then subjected to SCX capture and release to give 4-(1-(4-
4- ( 2- mefefidr: hT'—‘FI ridh=-dad F@RYhy PYEiR- 2-plirsiar KRMRLe2d:27)
(100 T R B e Be ) R
a Thal &Y e)(l Om_mnl,SCDC 55rrm10%Pt/CCat Cart, full

hydr ogen node). The volatlles were renoved under reduced pressure to give
tehd- butyl 4-(2-(4-am nonapht hal en-1- yI oxy) - 2- met hyl propyl)

pyri di mat e 4( B . _un AL 3 140! Vi H) +
(ES+) '?ntér{M:&i%Eé)ﬁI 5 1 fS()I ((% %%réﬁ@pyn? %/I;ﬁ@%(y?r\gdtﬂgﬁ/élﬁ'_ 11yl) AL 3142 8ufy M)

/-1 - pyldy gw}#‘?tﬁ\g W% napht hal en-1 -yl oxy) - 2-

met hyl propyl ) pyri di n-2-yl carbamate (29) To a solution of 3-te/f-butyl-
-p-tolyl-1 H pyrazol -5-ani ne (4P“ (WD 2000043384) (250ng, 1.090 nmmol) in DCM
(25 m.) was added a saturated so ul\i on of aq NaHC®3 (17 ml _), and the

m xture was stirred vigorously. niitet ure was cool ed to OOC and t hen
trichl oromet hyl chl or of or mat e (395 s 3. 27 rrm)l) was added |n one portion.
The resulting m xture was Stll‘4’e meor

ﬂx*

Me Intermediate F

Trichloromethyl
chloroformate

NaHCO;

HZN{VQ

15
To a solution of 3-fert-butyl-1-p-tolyl-1H-pyrazol-5-amine (4) (WO 2000043384) (57 mg, 0.250
mmol) in DCM (6.0 mL) was added a saturated ag NaHCO3; solution (4.0 mL), and the mixture
was stirred vigorously. The mixture was cooled to 0°C and then trichloromethylchloroformate
(0.091 ml, 0.750 mmol) was added in one portion. The resulting mixture was stirred at 0°C for
20 1.5 hr. The layers were separated, the organic extract was dried and the solvents removed
under reduced pressure to afford an oil, which was left drying under high vacuum, at 35°C for a
further 35 min. The resulting oil was taken up into THF (5.0 mL), and then added to 4-(1-(4-
aminonaphthalen-1-yloxy)ethyl)pyridin-2-amine (24) (81 mg, 0.290 mmol). DIPEA (179 ul, 1.029
mmol) was added, and the reaction mixture was stirred at RT for 16 hr. Water (15 mL) and
25  EtOAc (10 mL) were added to the reaction mixture and the layers were separated. The aqueous
layer was extracted with EtOAc (15 mL). The combined organic extracts were washed with brine
(20 mL), dried and the solvents removed under reduced pressure. The resulting residue was
dissolved in MeOH (5.0 mL) and AcOH (2.0 mL) and subjected to SCX capture and release.
The crude mixture was purified by column chromatography (12 g), eluting with 0 to 10% MeOH
30 in DCM, to give 1-(4-(1-(2-aminopyridin-4-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1 H-
pyrazol-5-yl)urea (Intermediate F) (63 mg, 38%) as a beige powder: m/z 535 (M+H)" (ES").



mn. The | ayers were then separated, the organic extract was dried and the
sol vents renoved under reduced pressure to afford a brown-orange oil, which
was dri eaworrdsrvo3gisgh vacuum at 3Q0C for 30 min. The re®alriGBrg0disi3onas t hen
taken up in THF (4.0 m ), and was addeag to tertbutyl

4- (2- (4-am nonapht hal en- 1-yl oxy) - 2- et hyl propyl ) pyri di n- 2-yl car bamat e (28)
(92 ny Intermddiatet) 1- (D(P@Ahlrﬂopilﬁdiﬁ14-yl)-@n?;ﬁy%ﬂmﬁévr&ZW%/ﬁfgghrahﬂ)ddﬂdﬂ)-% t h<(315
reacti over r. ter .) and Et CAc
m.) mgaéghﬁ Hq?@P§ &hZBQ?éI xture and the | ayers separated. The aqueous
| ayer was extracted mnth EtCAc (10 m _). The conbined organic extracts were
washed mnth hrlne (20 M ), £d and theg sglvents renoved under reduced

pressure. crude materla'Y'e s purlfl ed by col umm chrorrat ography (40 9)
el uting vvlt O|to 50%EtOAcM1n|so hexa neglve N “Boc
2/

4- (2- (4-(3- (3t f-butyfa 1 -1 H pyr¥zol - MeMe|/N

yI ) ur ei do) nap t Iesn,cl yI oxy) t#ﬁ,sl prﬁ)a;ayl 5pyrc12'H| @ | carbamate (29) (24
ng, 14% as a Ble foam nfz"663 (l\/HrH)+ (ES+) . Internediate G 1-(4-(1
-(2-am nopyrld 4 yl') - 2- met hyl,pr opan- 2- yl oxy) napht hal e%71 -yl)-3-

(3-tert-butyl-T -p-tolyl-1/-/- pyrazol 5-yl)urea TFA ( .) was added

to a stirred solutlon of te/f-butyl 4-5 \4(3(3te/f bJAtyI 1-p-to|y|-

Hpyr azol -

5-yl ) urei do) napht hal en- 1-yl oxy) - 2- nethyl
(244ng,0031rrrm|)|nDC|V|(20n1)
Q0C for a fsurther 3, 0 at RT. ter 2 hr sal vant N_wer e
removed undey egﬂ\m‘e cel 1P | eave @ dark res e%@as@ aken
back in NbOH\ t henYSubj ect edvet 0 t hey, 'f ure rel ease to

H,, Pt-C
opY) pyri di n- 24yl car bamat e (29)
reaction m xture was stirred at

0

give 1-(4-(1 (2 am ho di n- 4NKEog - 2-_m3‘t‘h_|_p‘|"opan 2 oxy) napht hal en- 1
-yl)-3-(3-t utyl- 1-p-tolyl-1/-/- pyrr,aﬁm’,mﬁ‘y'yl)urea (Internediate G as a

purpl e sol i 0 ny, 98%29 mz 563 (M-MHEO( ES+) . Interdidiate H:

1- (4-((2- Am nopyri m di n-4-yl) et hoxy) napht hal en-1 -yl)-3-(3-te/f-butyl -
-p-tolyl- 1/-/-pyrazol -5-yl)urea 30 3 1 32 (2- Am nopyri m di n-4-yl ) nmet hanol
(31) fTFA
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el O ®
N_ \ N)kN Me Me N
N H H N
2

Me Intermediate G

tert-Butyl 4-(2-hydroxy-2-methylpropyl)pyridin-2-ylcarbamate (26)

't Me. CH
EtO - Me
N MeLi N
N/ H/Boc N/ H,Boc

25 26
WO 2007089512

10 To a solution of ethyl 2-(2-(tert-butoxycarbonylamino)pyridin-4-yl)acetate (25) (WO
2007089512) (1.56 g, 5.58 mmol) in THF (140 mL), at -78°C under nitrogen, was added
methyllithium (1.6 M in diethyl ether, 17.44 ml, 27.9 mmol), over 12 min. The reaction mixture
was stirred at -78°C for 3 hr and the reaction was quenched by the careful addition of 5.0 mL
iso-propanol. Water (200 mL) and EtOAc (150 mL) were added, and the layers were separated.

15  The aqueous layer was extracted with EtOAc (100 mL x 2) and the combined organic extracts
were washed with brine (200 mL), dried and the solvents removed under reduced pressure. The



WO 2007096764 Aqueous HCl (2M 207 ml _, 828 mmol) was added to

4- (di met hoxynmet hyl ) pyri m di n-2-am ne (30) (WO 2007096764) (14.0 g, 83
mrol ) . Thworburass@sswas pl aced in a preheated oil bath arCF83B20090051308 hr .
The m xture was cooled to RT and neutradi zed with solid Na2CO3 whi ch
produced a precipitate at pH 7. EtOAc (300 m.) was added, and the solid
Iremove%nh:}xe ffniaiehé?\tvé@punf@‘dttﬁ;; cSl@pAToAtdridtogaphy 80060 @m')uq; Wity €rto 0P ERDAE S
ayer a 1 g e
corb ni‘%’sh%é.‘*édfo e Wb ﬂ&f‘“@ %%%F’Eﬁa‘ﬁp%aﬁ&gr'ﬁbﬁdy'cafpﬁmﬁfe 28} f20"65
g). Thil ﬁé’ﬁ@r?%@ew@%ﬁ @04 (100 M ), THF (100 m.) and water

(100 m.)and treated with NaBH4 ( 1 .565 g, 4 1.4 mol). After stirring for
1 hg NaOH ( 1M 20 m.) was added and the m xture was allowed to stand at

O ARl TSR U RO AR it e

the interface was renoved by fi Itratl on and the aqueous | ayer was extracted
with THF (3 x 300 niL dried, €red and evaporated to give a yellow
solid. The materiMs was suspendep in THF (100 m.) and MeCH (50 nL) and
absorbed onto silm€a)gel (206"g) s&hr omat ogr aphy (80
g) eluting with 15%M™MCH i n DCM Aaminiapyr i di n-4- yl) MeCH (31)

- g 1
as an off-white soll d, 72.;chrg—,7%_’ mP2 1|\/HrH)+ ES+)
4-((4-Ni t ronapht hal eN2 IN.yI oxy¥fet hyl ) pyrihidin-2 -anine (32) A mixture of

4-ni tronaphthol (741 ng, 3.92 mmol ), (2-am nopyri m din-4-yl)methanol (31)
(700 ng, 3.92 mmol) &8d PPh3 (1233 ny, 4.70 ) in THF (20 nL) was cool ed
to -50 OC under nitrogen and was treated dropwi se over 5 mn with DI AD (996

M 19 4.760a réﬂﬁéd solttib® lof (?éHrBut?f[ 4-@21h9drofqhg n@éiﬁiyléﬂogiﬂ)pyhblﬂ Zli/léérﬁéﬁatéﬁ@@'(i@/\ed

t t t hi
e Ree e BOGE P sl Bl b Boubig aw'twgeenpmé%gsé@é%% Ao ({pmb™ ©
resi due-4% mmgl a@%wt%) Jrhel\yﬁéﬂt'(‘SOFQﬂQﬁ mixfse peasestiyied W s e 46 &8 I?é'tfjtté‘ﬁnt%/
filtratsiotrtioanaf Wwiisdred-nitrbhaptitealbyé (2therg, (5@ mohol) dn @iNe (5.0 mL) was added

4 ((4 r&!r%dvﬁé@%%r‘”@hﬁn‘T%eﬂaﬂ%ﬂb!rb%tnhiﬂu}@\)(/éé Blirfl Natde@ T min3 ahd theh- at RT9ARES
o ARGl ehn af)%easzy%@m R84 BAoYea NEG!sgjution. Diethyl ether

(40mL), EtOAc (40 mL) and water (40 mL) were added, and the layers separated. The agueous
layer was extracted with a mixture of diethyl ether and EtOAc (1:1, 30 mL x 2). The combined
organic extracts were washed with brine (50 mL), dried and the solvents removed under
reduced pressure. The crude mixture was purified by column chromatography (40 g) eluting

20 with 0 to 70% EtOAc in iso-hexane, to give tert-butyl 4-(2-methyl-2-(4-nitronaphthalen-1-
yloxy)propyl)pyridin-2-ylcarbamate (27) (79 mg, 15%) as an orange foam: m/z 438 (M+H)"
(ESY).

25  tert-Butyl 4-(2-(4-aminonaphthalen-1-yloxy)-2-methylpropyl)pyridin-2-ylcarbamate (28)

H

H
o} N
Me Me N Me Me
> —_ N
e 0T
27

28

tert-Butyl 4-(2-methyl-2-(4-nitronaphthalen-1-yloxy)propyl)pyridin-2-ylcarbamate (27) (100 mg,
30 0.229 mmol) in MeOH (30 mL) and AcOH (8.0 mL) was passed through a Thales H-cube (1.0
mL.min™", 30°C, 55 mm 10% Pt/C Cat-Cart, full hydrogen mode). The volatiles were removed
under reduced pressure to give fert-butyl 4-(2-(4-aminonaphthalen-1-yloxy)-2-methylpropyl)
pyridin-2-ylcarbamate (28) (92 mg, 99%) as a purple oil: m/z 408 (M+H)" (ES").



32 33 A solution of 4-((4-nitronaphthal en-1-yloxy)nethyl)pyrimdin-2-am ne
(32) (1 .10g, 3.71 mol) in a DCM (50 n.) and AcOH (40 nL) was passed
t hrough awOhaloassddécube at 1.0 nL.min 1 (full hydrogen mouaB28®MFII% Pt/ C,
40 0C). LC-Ms analysis of the solutionsghowed mainly starting material and
ca. 20% product. The DCM was evaporated and the solution re-subjected to

t he abaeyeBUBAYEC2M (T BRBHIDUONS -RiolyRT H-pir@doy-51yHusidvnesbhertalens DYoRy pEILC t
t oget h%et%ﬂ%@ﬂﬂ; g Q?X%{)?ES%L@E) jon and ca. 10% starting nmaterial. The

vol ati | pora o gl

crude4- ((4-am nonapht hal en- 1-yl oxy) met hyl ) pyri m di n-2-am ne (33) as a
purple solid (0.90 g, 64 %yi el d)B'f mz 267 (MH)+ (ES+) . Internediate H
1- (4- ((2- Am nopyri m di n-4-yl ) met hogkyy napht hal en-1 -yl)-3-(3-te/f-butyl -
-p-tolyl- 1/-/-pyrazol -5-yl)urea Awoltion of

3-te/f-butyl-1-p-tolyl-1H pyrazol - 3~am ne (4) (WO 2000043384) (0.98 g, 4.26
nmmol) in DCM (4.0 nL) was added dr se oves 1 hr, to 3 on of CDI
(0.69 g, 4.26 mol) in DGM (3.0 nlL)yand the s ti j
2 hr. This gohutd &d dropwese to a $q| mo of

4-((4-am ntmanlnee Inyl oxy) methyl ypyrii di nf 2- i 'he @ (0. NHgoc 2. 366
nmmol ) in fﬂCM m). After eachTrithidp aeV'al iq was added, the reaction was
allowed to sty for 1 hr, and thn&Hm3 ure no red by LCMS to ensure
consunption of thesCDl activated 3-te/f- butyl -1 29
p-tolyl-1/-/-pyrazol -5-am ne, w thout over acylation. The reaction was
quehched with MeCOH SZO L silica added (20 n(')ﬁ and the volatiles
evapor dtoedl Soltien peditertieutiirdel dtprazeld- %’6!”9 ) EMPo2RN08E3 3 Y250 1590

el uti ngnmol) h BOM @5 HI0% dst e diasdtsatddescanion of B¢ NaeITD ;N e nil) agrid e Snix@re

E“r ;: E;%a‘% t rlre% I?OTI%-?mﬁUr% WhEc5aL T 6 LAGHRY trigNGrorrthichi Yot dmate

(a5 e dv% -90t50) h o0 R GRYIRABHE FRAULROIYIuye Mae gl B3R J3r.90. p.
ol y¥0- 1/min- Thy lexews wereythgnserarétedt berasgh e extrict a@saripdeptdhe sdlvents temevey, 38
% : M 2nE8Rredidd prehiirg)to -affodRaMr@&vr28iange oil, which was dried under high vacuum, at
L/-(4- %64? GG %@mﬁr@lﬁheﬁggm& Q}PPw%Q'tNA%é&eA H?-ﬁ%' §F LL AR R DRRIY (BeRN 1
yloxy) (2 (4- a%unonap thalen=1 ;ony)- -met%yppl)ropy )SmdlnEEZ r n}/ate ?28% (92 mg, 0.23
mmoI). DIPEA (118 ul, 0.677 mmol) was then added, and the reaction mixture was stirred at RT
15  over 17 hr. Water (15 mL) and EtOAc (15 mL) were added to the purple mixture and the layers
separated. The aqueous layer was extracted with EtOAc (10 mL). The combined organic
extracts were washed with brine (20 mL), dried and the solvents removed under reduced
pressure. The crude material was purified by column chromatography (40 g) eluting with 0 to
50% EtOAc in iso-hexane, to give tert-butyl 4-(2-(4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-
20  yljureido)naphthalen-1-yloxy)-2-methylpropyl)pyridin-2-ylcarbamate (29) (24 mg, 14%) as a
purple foam: m/z 663 (M+H)" (ES").

Intermediate G: 1-(4-(1-(2-aminopyridin-4-yl)-2-methylpropan-2-yloxy)naphthalen-1-yl)-3-
25  (3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)urea

~ TFA t o ° =
nk Mm . ULNMeMeI/N

NHBoc NH,

Me 29 Me Intermediate G

TFA (1.0 mL) was added to a stirred solution of tert-butyl 4-(2-(4-(3-(3-tert-butyl-1-p-tolyl-1H-
30  pyrazol-5-yl)ureido)naphthalen-1-yloxy)-2-methylpropyl)pyridin-2-ylcarbamate (29) (24.4 mg,
0.031 mmol) in DCM (2.0 mL). The reaction mixture was stirred at 0°C for a further 15 min, and



chl ori de, DI PEAA suspension of

1-(4-((2-am nopyri m di n-4-yl) et hoxy) naphthal en-1 -yl )-3-(3-te/f-butyl -
- p-tol yl -wo/2010/q3908az0l - 5-yl Jurea (Internmediate H) (52 nBCTGERO®/0fnawl) in
DCM( 1 .0 nm.) and DV (100 mM) was tpeated with methoxyacetyl chloride
(27 M , 0.299 mvol) followed by DIPEA (52. ml , 0.299 mmol ). After

stirringerodeRM @ter athrRihe $dMentOh@td FaBoveRIr ghdey agRIcat gileinek, tib Gedvesh ek

SuSPeRdBIud il ghdieR ok AGEAIY nl 20g %bﬁ%ﬁé’nfa@”t%%.sa&‘%?ﬁﬁ%ﬁ

hence. tHESSLR BgnT {HE-LaTRPRgE! BhE ARG L et

m ). Aty -eipbbdHertyrano)- 5a!ﬁur@faf(lmthtm®llatel Glasvaspurple sohie g, ORYS: méZs563

trigurafedyfeegm.MeOH (1 .0 m.) and di ethyl ether (5.0 m.) to give

L/-(4-((4- 23 (3-te/fbutyl- 1 -p-tolyl-

[ -/-pyrazol -5-yl)urei do) napht hal en-1

-yl oxy) met hyl ) pyri m di n-2-yl)-2-net hoxy acetam de (Exanple 23) as a white

sol i d (fdf2rmygdiateOH%d y4-€ReAminoprrinbid-4-yrhgthoxXyirEphthalehi-l -MWR-(3460bbiy |- 1{DNBIY-de)

d: 1. 2ﬁl-(—|_[93}#azc§-b7yl réao (3H, s), 3.34 (3H, s), 4.24 (2H, s), 5.34 (2H, s),
)

6. gé 1H, d), 7.35 (2H, d), 7.44 (3H nm), 7.60 (3H m,
( 1H, , 8. 36 ( 1H, m, 8.59 ( 1H, br s), 8.68 ( 1H d),yd.80 ( 1H,
br s), 10. 44( 1H, br s). Internediate I : 1-(4-(2-(4-Am no- 1"%\

/-1-1im dazol - 1Imeoy| Jo&t hoxy) napht heden-1 -yl )-3-(3-te/f- butyl\/ﬁ\/gtolyl-
I-/-pyrazol -5-yl)urea J (Med Chem, |2003, 44, ,5}&,76 4 6 2.
1-(3-te/f-ButyI- *Np- toIW—/ yrazol -
/-/-imdazol - Ijlet hoxy) napht ha epil vl & °"é’htf'c§5)>aﬁl m re of

1-(3-telf- butyI 1 p-¥81 yl -1/ -/ - pyr dzol'¥5- yI) 3- (4- (2- i odoet hoxy) napht hal en-
1-yl)urea {J. Med,, Chem, 2003 464, 4676-4686) (400 ng, Q 704 mol ),

pot assi um car Q‘&E@Eﬁ 2 , 2.1 11 mml) and 4-nitroi mdazole (88 ng,
0.774 mml) in 8‘%&8 m.) was placed IW>T‘/{:‘:_ heated gil bath at 500C

-nitro-1

and stirred for 16 hr. The mi xture was cool/ed to RT, pourled,pkmto water (5.0
m.) and extracted with EtOAc (5.0 m. x 2'} » conbi ned organic | ayers
were dried, filtered and evaporated and thelresulting residue was subjected
to col um chromat ogr aphy (40 g) 7 Nutl ng, NH;

‘Bu N)\N
g ‘ " e
HoN O

. 33
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(2-Aminopyrimidin-4-yl)methanol (31)

15
MeO._ _OMe HO
(1) Hel
Z N (2) NaBH | N
| a8k
\N)\NHZ N)\NH
30 31
WO 2007096764

Aqueous HCI (2M, 207 mL, 828 mmol) was added to 4-(dimethoxymethyl)pyrimidin-2-amine
(30) (WO 2007096764) (14.0 g, 83 mmol). The mixture was placed in a preheated oil bath at
20 48°C for 16 hr. The mixture was cooled to RT and neutralized with solid Na,CO3; which
produced a precipitate at pH 7. EtOAc (300 mL) was added, and the solid removed by filtration.
After separation of the organic layer, the aqueous layer was extracted with 1% MeOH in THF (4
x 300 mL). The organics were combined, dried, filtered and evaporated to give crude aldehyde
(ca. 4.0 g). This material was suspended in MeOH (100 mL), THF (100 mL) and water (100 mL)



with Et OAc to give
1-(3-tert-butyl-1-p-tolyl-1H pyrazol -5-yl)-3-(4-(2-(4-nitro-1H i m dazol - 1-
yl ) et hoxywoaptwiisisen- 1-yl Jurea (35) as a brown solid (2P6TMR2080%)304m z 554
MtH) + (ES+) . Internmediate | : 1-(4-(82(4-Amno-1 /-/-irridazol-

) et hoxy) napht hal en-1 -yl )-3-(3-te/f-butyl- 1-p-tolyl-

y
- pyraaaq}ea&d/wmm%(s@%t ,an 4oﬁmilo1 3><rtee/sf|mhgtfw 1 Jhr Nbowl(wl 20 mL) was

(
-yl
/-1-
/-1-
yl)e t %gé aﬁ?ﬁl{f]he? W%(té % v& él%eah?ég 82@5911& soIYtznts WeBCeMap a&_? ACOH
(1. P ezay EP”? ”é(" HAPR &lphapd FAORg 6HOPD ) The solid
Cat - Carfd;rmed3ﬂrtme) lnairfanze &/amrerm)vedlby fmtraiwlnl arfiytie agesousdaler atass=R0Sted méth THF
I

sol gents x\Woheney afsy, @ltt&@dlé'ﬂﬁl%rvaﬁ&ﬂté@lﬂé Ricesyaliof dofid IThEmatetidr was sUsperdddo- 1

; ;';)mrurga%ﬁ g%olgéngﬁ@ﬂé@H?B@tﬂitaen% %bsc%ééd nt()h%llqg—,l/ %elb(% )%f5§mﬁregclté/dlgbo

m z 5240y OU‘E@Qfap YERA i | uting: with 1?%’ MF@H(UP beM 9. gixg f(Z‘BU"t"}ﬂpy'_’lm'd'”""
- p- t ol WHMEQH (31pys az off-vhiteIsplidt Ei20@ AFHIt méd €26 M+H)I BF).
ethyl)-1/-/-im dazol -4-yl)-2-net hoxyacet am de To a suspension of
1-(4-(2-(4-amno-1 /- /-im'dazol
-yl'yet hoxy) napht hal en- 1-y )-3(3te/f butyl -1-
p-tol y|4 (1‘)/ trofﬁ@patfalpné WW)W@%QY@H’WW@'H@@"&W@ ($3) (50 ny, 0.095 mpl) in DCM
(2.0 .) was added DI PEA (33 m , 0.191 mmol) and 2-net hoxyacetyl chloride
(10 m , 0.105 mmol ). The m xture was stirred at RT Werni ght and then
partitioned between saturated ag NaHCO3 sol ution ( y1.) and DCM (2.0
m ). The layers were s&barated through a phase os\gg%\rjtor cartridge and the
organi cs were collected d evapthrated, unde duced™pressure. The
resul ting residue wassubj ect ed #-mtrddéphndagt, d rel ease and col um
chromat ography (12 g), e ™ig With O to z10% in EtOAc. Trituration
with EtOAc (5.0 L) gave ﬁ/ (1 -(2-(4-(3-(3-terf-butyl-1 -p-tolyl-
Hpyrazol - 5-yl)urei do) naphthal en-1 -yl oxy)etB%1)-1
[-/-imdazol -4-yl)-2-met hoxyacet am de (Exanple 24) as a white solid (8 ng,
14‘%3% (m( M ¢fMemltronégtdiol (74 Limhd\ QNRBZ( %in)zz PRy Ei)direl4-y ﬂ)m%fﬁaﬁm@l 231 ) $J00 ,
38 (%15',3 § n?cg)zg%o( éph'g ﬂ%g Mg, 435(5 %{6}3”?1 Tgf( % yﬂig%%)?dﬂ‘o 579 & Urdet
. 48- 7.§09%eR qqd S treza @qsdr pw'Sﬁ ovgy 5 rgin WthdDIAD) (99§ by 4. Hypmad). Alteq Completin
. 75 ( ofths, adil)tlon9tf8%4mo<tlﬁe Hassa)lowénl &l wgine & RT@sl'dlsnged for 1 hr. A yellow precipitate
forms during this time. After stirring overnight, the volatiles were evaporated and the residue
20  triturated from MeOH (50 mL). The pale yellow solid collected by filtration and washed with
diethyl ether (50 mL) to give 4-((4-nitronaphthalen-1-yloxy)methyl)pyrimidin-2-amine (32) (1.1 g,
93 %): m/z 297 (M+H)" (ES").

O~NON

25  4-((4-Aminonaphthalen-1-yloxy)methyl)pyrimidin-2-amine (33)

NH, NH;

~

N N N

| o\)\)
H,, Pt-C O

32 33
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|

A solution of 4-((4-nitronaphthalen-1-yloxy)methyl)pyrimidin-2-amine (32) (1.10 g, 3.71 mmol) in
30 a DCM (50 mL) and AcOH (40 mL) was passed through a Thales H-cube at 1.0 mL.min™" (full
hydrogen mode, 55mm 10% Pt/C, 40 °C). LC-MS analysis of the solution showed mainly
starting material and ca. 20% product. The DCM was evaporated and the solution re-subjected
to the above reducing conditions at RT. Analysis showed ca. 70% product together with ca.
20% over reduction and ca. 10% starting material. The volatiles were evaporated to give crude



Al'l conmpound exanpl es denonstrated EC50 val ues of |ess than 1mM versus
LPS-induced TNFa release in differentiated W37 cells (see below for assay
det ai | s) .weunma3s@s of the properties of Exanple 1 estalpCiraisedossiiog bot h
invitro and in vivo assays are presenggd below. In vitro testing for
Exanmple 1 1. 50% effective concentration relative to the effect of 10 ng/m
5I RB?_961-(_(49«3nﬂr@h%hthalenﬂgylts)iygmbﬂhyk)@?h}i?iﬁ-XZi-zﬁmiEéf(egﬁ a@bﬁ@{)rpl@?bdlid (OB @,ﬁa% A
escri n a s is as follows: Enzyme inhibition assay e
enzyrre%érlfﬁi @?{%ér?r;ﬁ@c )i \E/E.S?a of conpound was determ ned by fluorescence
resonance energy transfer (FRET) using synthetic peptides |abelled with
bot h donor and acceptor fluorophores (ZLYTE, Invitrogen). Briefly,

r ecgmbilnRhedialbe $10 No@yt 2 ARG dpFim MK yometix( et ADen My | 3-pfeed bu@s - lidiyt ed
in HEPﬁ;,_wgéoef_%,_ Iﬂu Zed with conpound at desired final concentrations and

i ncubated ™ tor t ours at roomtenperature. The FRET peptide (2 uM and
ATP (100 uM were next added to the enzyne/ conpound m xture and i ncubat ed
for one hour. Devel opnent reagent (protease) was added for one hour prior
to detection in a fluorescence ®icroplate reader. The site-specific

prot ease only cl eaves non-phospho ated peptide and elimnates the FRET
si gnal . Phosphoryl ation |evels of“eacih.reacti on were cal cul ated using the
rati o of coumarin em ssion (donor)l over fluorescein em ssion (acceptor)
with high ratios indicatywng high psphoryl ation and | ow r at#os, | ow
phosphoryl ation | evel S ne perce ge i nhibition of eachreactilon was

cal cul ated rel ati ve_tojno - i nhi bi typd cont roI?/,—ASRncP t h%l nHY bitery
concentration (fCs80 VM t hen cal cul at ed Y NA}Q gficent rati on-response
curve. For p PK_al pha (MAPKIZ: Tnvitrogen), Penfyni agtivity was

eval uated indirectly by determ ni®Ry activatj phosphoryl ati on of the
down-stream nol ectt'e, MAPKAP-K2. The p38 MARK ‘a protein was mxed with its
i nactive target KAP- K2 (1 nvitrogen) and cgpounldte;‘m%riatte\gp hours at room
tenperature. The ERET peptide (2 uM, which I's a pHosp orylation target for
MAPRAP- K2, and ATP (10 uM were then added to the enzymes/conpound m xture
and A solution of 3-tert-butyl-1-p-tolyl-1H-pyrazol-5-amine (4) (WO 2000043384) (0.98 g, 4.26 mmol)

in DCM (4.0 mL) was added dropwise over 1 hr, to a suspension of CDI (0.69 g, 4.26 mmol) in
DCM (3.0 mL) and the solution was stirred at RT for 2 hr. This solution was added dropwise to a
solution of 4-((4-aminonaphthalen-1-yloxy)methyl)pyrimidin-2-amine (33) (0.9 g, 2.366 mmol) in
15 DCM (10 mL). After each 1.0 mL aliquot was added, the reaction was allowed to stir for 1 hr,
and the mixture monitored by LC-MS to ensure consumption of the CDI activated 3-fert-butyl-1-
p-tolyl-1H-pyrazol-5-amine, without over acylation. The reaction was quenched with MeOH (20
mL), silica added (20 g) and the volatiles evaporated. The residue was subjected to column
chromatography (100 g) eluting with 50 to 100% EtOAc in iso-hexane. The combined fractions
20  were triturated from DCM (20 mL) and the solid collected, and washed with diethyl ether (50
mL) to give 1-(4-((2-aminopyrimidin-4-yl)methoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-
pyrazol-5-yl)urea (Intermediate H) as a purple solid (0.48 g, 38 %): m/z 523 (M+H)" (ES").

25 Example 23: N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl) pyrimidin-2-yl)-2-methoxyacetamide
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LN \ N)LN chloride, N\N NLN o]
NN B DIPEA H H OMe
B i
Me

Me Intermediate H Example 23



i ncubated for one hour. Devel opnent reagent was then added and the m xture
i ncubated for one hour before detection by fluorescence conpleted the assay
pr ot ocol .woR8twa3seseed TNF al pha rel ease in W37 Cells: poraBngodsssinicel | s,
human nonocytic cell line, were differgatiated to nacrophage-type cells by
i ncubation with phorbol nyristate acetate (PMA;, 100 ng/m) for 48 to 72
hour's. ANse@spRn8iPRT P PI-{4a((2-anmirIply Bmibkr- &ypmemoayﬁbgﬁtaglew1tw) 3-(31&drt-butyl-1-p-tolyl-
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su er né(\faéﬁfeaé%ﬂ itk rRRAD PiyCRtk SHGHISHRT o GROST ')cfeklfe'é% %Plpcﬁﬁ 37 $hPekitch
ELI SA (nDnol).sEter siR&iDg oystnighd pt RTHRelvolatitasieere ravapoptadandehe rédidie, susasnddds o
lése?;o 1|‘ o atixSuré o MeOH +dE0Ln9)ebhc$ AWBIHE (56 Imy! ahedu¥pdnBioh Wad Bﬂljbj@cftedi-P&SCN om
[ n o]l e
determ ngﬁr%%%gl‘% lﬁel%gc “tﬁ %tQ.f.ﬁ eILaF%g &Pﬁe%étoﬁ%ngcb)?(nﬁtﬂé 4he 8%&?9%8&1%\/\@5
cal cul d¢Bavegsand %F%&qﬁt‘ﬁ "{ (PR mbk niftey eveRoyRticonaN /I VdttesOliB M8 ohtainad-h
concentandtthiowasftritteted frambladtd (b nd()l&{pddl&d;luﬂ]eﬂmet (0.0 eth) & give OB F((A-(3-(BRertb0%
gl; f egtn Itb\ragnqqant%wnﬁ Hgéy'r%l SE%@)d heHler- 1T!y|6 nfe&rgﬂr?bymﬁ.d@e@w)lzaﬁém%xy -
ot Bncycripids [FRRRTSIE 2afHh & ns§eg??%‘%§eﬂ§ Dl SR e KR
1ng/ m (MO'WI*’S QYSOrdsEd: 1l |(9H ®)13-40 8, 8 é#ﬁ)(3Ho$) ﬁZHr(ZHna) thid @&t atdant
col | ect(ed, §)o7.0d€t idy ai, AB5i (@A, of, 7AMRSHE a1 CRA0 (3 i ro) 796 @ &ineh)i 8.86 ELH SA), 8.59
(Duo- sgiy H&D) S¥5 1R, Sgwgkq@pgphgugq1pfmINFa production was cal cul ated at

each concentrati on by “conpari'son” w t h ‘vehi cI e control. The 50% i nhibitory
concentration (1C50) was determ ned fromthe resultant
codBentration-response curve. MIT assay Differentiated U937 cells were
pre-i nentearhediaté I h conp@w@d4-fAmiind-1hrimidazob ¥y héttoxannalbUaldsSt 4yi:3-(34embatyknd

72 hr. ;E%ﬁqppﬁﬁg&??tyn%}@% replaced with 20Qul of new nedia and 10 ul of

MIT sto sol uti‘on ) added to each well. After 1hr incubation, the
nmedia were renpved, 200 ul of DMSO addgd to each well and the plates were
shakenllghtlyfor 1 h prior to rea gthe
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20
1-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)-3-(4-(2-(4-nitro-1H-imidazol-1-yl)ethoxy)naphthalen-1-
ylurea (35)
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absor bance at 550nm The percentage |oss of cell viability was cal cul ated
for each well relative to vehicle (0.5%DVSO) -treatnment. Consequently an
apparent woersassossn cell viability for drug treatnment PreraB2@/as03nehi cle
is tabul ated as a negative percentage. s vivo testing for Exanple 1

LPS-i nduced neutrophilia in the nouse: duration of action Non-fasted mce
wer e dosetktlrg of h&3ité}’¢‘-b@ty[—’f-@€tbl§la1 HHotal-6-5M/11-B-(8i(2-heioethoRy ahshthalen-t tw)ute%sw

Z?gﬂ a@g&{gi eWezdob”EQ QL%‘7§14§86 (36@ n%oée/oh n’lrﬂSII:) ;%Ea%glum &A?beg gééa? g 2 ﬂﬁ Inber
and expyBelapd ‘rPRIMEagAl (RS M 0a¥7t4em”L0ﬁsn8%\éﬁ (2R ge) was plared e Brecheais
anest heilibatidat 3076 andatitved fard®riwl atheohixdure VBALdoOokex to &, @duled intafwatém(§. Oarnt;l)

Wi t Bdr andnstrhctd vith PRIAE (8.0 milhg 2). um@scomisingd biganitaa)ers dleh@tipéd, filteket arnd

differ | te u F [ S
Rbtbon R B S ALk e 5 litls sy eMBa RS el
by on it USARorOatoR0 BT BHVE oiaiH-PUaRe e et e el -
usi ng g!)eihbkyQuaghtisdlen-n-ybystadg 85 ) d3aalbroBateolict (76 rGgl 608 weva5sb(MitH)d (ES)ng oi |
im*rersion m croscopy. The results are shown in Figures 1 and 2. Data for

tu@rophil nunbers is reported as total and differenti al nunber (test

tance relative to vehicle) of cells per nL of BALF, nean

Surmar ynterpediats bgi cal’ @ft(@df‘é’é’mﬂ?ﬂ(T’r'w(i?@hb\)())%th@tym%”@dﬁﬁpbu% (§fte’E'>@aWbl e 1
i S a pdtetdlyli1mapyazoas-yojurga38 MAP ki nase subtypes al pha and gamma with good
efficacy in an in vitro nodel of ant i inflamuatory activity (LPS-induced
TNFal pha rel ease fromdifferentiated U937 cells and THP-1 cells). Fromthe
MIT results it may be concluded that the conpound does not exhibit overt
cel lular tBxici Yo at Ssomsgr{rat i epsecused.” Jhe bipl oghrgaPstydhes in
vivo show tm\u); cund ol\\gkarrp e 1is efh i vie i inhibitin
LPS-i nduced WeuWf ophi @ a |lony,
duration of fect as 2

; . =N
0
cumul afjj;on in an ani mak” nydep

15 Me 30 Me Intermediate |

A solution of 1-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)-3-(4-(2-(4-nitro-1H-imidazol-1-
yhethoxy)naphthalen-1-ylurea (30) (158 mg, 0.253 mmol) in DCM/ MeOH/ AcOH (1:1:2, 6.0
mL) was passed through a Thales H-cube (10% Pt/C Cat-Cart., 30mm) at 1.0 ml.min™" in full

20  hydrogen mode at 50°C. The solvents were evaporated under reduced pressure to give 1-(4-(2-
(4-amino-1H-imidazol-1-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)urea
(Intermediate 1) as a light brown oil (150 mg, 100%): m/z 524 (M+H)" (ES").

25 Example 24: N-(1-(2-(4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)
ethyl)-1H-imidazol-4-yl)-2-methoxyacetamide
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o

Me Intermediate | Me Example 24
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30 To a suspension of 1-(4-(2-(4-amino-1H-imidazol-1-yl)ethoxy)naphthalen-1-yl)-3-(3-tert-butyl-1-
p-tolyl-1H-pyrazol-5-yl)urea (Intermediate 1) (50 mg, 0.095 mmol) in DCM (2.0 mL) was added
DIPEA (33 ul, 0.191 mmol) and 2-methoxyacetyl chloride (10 pl, 0.105 mmol). The mixture was
stirred at RT overnight and then partitioned between saturated aq NaHCO; solution (5.0 mL)
and DCM (2.0 mL). The layers were separated through a phase separator cartridge and the

35 organics were collected and evaporated under reduced pressure. The resulting residue was



shown by the significant inhibition even at 12 or nore hours of pre-dosing.
Thr oughout the specification and the clains which follow, unless the

cont ext reqQubriss@bherwi se, the word 'conprise', and vaPCIUGRI®/ S as
‘conprises' and 'conprising', will be gsderstood to inply the inclusion of
a stated integer, step, group of integers or group of steps but not to the
excl usisopjebedad B OXt d2pturé Bh@ gREaseSdrRIol@RdEToMbtdgRiphY &1 S g R elUlih @ With Of to SDEPS -
AL PRI (RRAORE! LeABR RIS d 1 e P 1BV OB AU L0601 RAGRLEA. bY
reference in_ their entirety. e I cation Lch' this descriptron and
ol ai s PUBIEAESYe b ganhaléid W Ak i midhzalrd ¢ frptiovediamide (Bramplp
subseq2dhas apphitecsdid d® mgTHé %01 a8 MEIE KES DbYe tivEh 408Dz, OMS@snty . 2fe
dir stct gd H, @),@]QGB (fsaa,]gg,rg.zgr(s s08hiz i2an Nf4 8@t H 954232 H, bed.3her &f ), deTéBey
my ta r U ) use g y
iy %%% G b TP ae O R S TR L PO o0 LISt R T ™A
conpourtdPof! ol aliysmiéftéi A RL is G -6 alkyl optionally substituted by
a hydroxyl group; R2is Hor C -6 alkyl optionally substituted by a

hydr oxX\BioafiaPTeStd S H C -6 al kyl or C0-3 alkylC 3-6 cycloalkyl, Ar is a
nagathy or a pnenyl ring either of which may be optionally substituted by
one or nore groups independently selected fromG -6 alkyl, C -6 al koxy,
ani no, Adlicomponpgexasprigs demrysiraied Resp velups oplessithgp didbivessusiingraet iNFa

br ancheeélease innliffeasritiacedl (37 &llaldad ey thabsgy ddigiisei Sunaneriesrof iy gropartibons

ar e Opigk E0ghbiX 1 ERAGHSAEY Bing Bin ¥ dblaf 113l ladssy 8B pREbAa BbIBR! I L ut ed by
one or nore hal ogen atons, Is 5 or 6 nmenbered heteroaryl group containing
at | east one nitrogen atomand optionally including 1 or 2 further

heflér odn witre testinadordkamaierl O S and N, Qis sel ected from

Enzvme Differentiated U937 cells THP1 cells
y LPS-induced TNFa release LPS-induced TNFa release
ICs0 (NM) ECso (nM)1 MTT Assay ICs0 (NM)
Alpha Gamma

4,24 h (10 pg/ml
subtype subtype (10 ug/mi)

5.3 402 0.88 Negative? 2.3

1. 50% effective concentration relative to the effect of 10 ug/ml BIRB796 (as 100%).
20  2:no significant toxic effect observed in MTT assay

A description of these assays is as follows:

Enzyme inhibition assay

25
The enzyme inhibitory activity of compound was determined by fluorescence resonance energy
transfer (FRET) using synthetic peptides labelled with both donor and acceptor fluorophores (Z-
LYTE, Invitrogen). Briefly, recombinant, phosphorylated p38 MAPK gamma (MAPK12 :Millipore)
was diluted in HEPES buffer, mixed with compound at desired final concentrations and

30 incubated for two hours at room temperature. The FRET peptide (2 uM) and ATP (100 uM)
were next added to the enzyme/compound mixture and incubated for one hour. Development
reagent (protease) was added for one hour prior to detection in a fluorescence microplate
reader. The site-specific protease only cleaves non-phosphorylated peptide and eliminates the
FRET signal. Phosphorylation levels of each reaction were calculated using the ratio of

35 coumarin emission (donor) over fluorescein emission (acceptor) with high ratios indicating high
phosphorylation and low ratios, low phosphorylation levels. The percentage inhibition of each



a) a saturated or unsaturated, branched or unbranched C M O al kyl chain,
wherein at | east one carbon (for exanple 1, 2 or 3 carbons) is replaced by
a heteroavornmaldsssed fromO N, S(0) p, wherein said clrairGcB2e0%3130enal |y,
substituted by one or nore groups sel egtred from oxo, hal ogen, an aryl

group, a heteroaryl group or an heterocyclyl group, each aryl, heteroaryl
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st er eoiMARIRAR-KZn aintlaAT B @ 0 suNMh eeenfther? addedt dorgioel et zgrhed/compdiend( in)xtare canddi ng
EO C: aiifBubateWeF 8h& hblr. 'E%v@%BHé%ﬂ ;%a%gnﬁN?Q'iaéhui%e%faﬁoofh@%gtLﬁé )nc@lﬁﬁl‘é?ﬁ?ﬂg
o,claim1 or rein s telf-hu A compound of fornula

o dfir ol e Birena bR o n@stefics c3mltie Be eB BRMEE gl '8 A Compbund
of formula (I) according to any one of clains 1 to 4, wherein RR is in the

para pafS-inducedotNAalpbapsesss i0U9IBD 0w aofdncyaccording to any one of clains
1to5 whereinL represents -(CH 2)n0(CH2) m wherein n and mare

+
epenent LN hsor” ooty S0 o o bl 15 e e
ondSof irquiktian withopleorbolh evvestateraceteteH(PMA; 100 ng/ml) for 48 to 72 hours. Where
appropriate, cells were pre-incubated with final concentrations of compound for 2 hrs. Cells
were then stimulated with 0.1ug/ml of LPS (from E. Coli: O111:B4, Sigma) for 4 hrs, and the
supernatant collected for determination of TNFa concentration by sandwich ELISA (Duo-set,
R&D systems). THP-1, human monocytic cell line, was also used for this assay. THP-1 cells
20 were stimulated with 1 ug/ml of LPS (from E. Coli: O111:B4, Sigma) for 4 hrs, and the
supernatant collected for determination of TNFa concentration. The inhibition of TNFa
production was calculated as a percentage of that achieved by 10ug/ml of BIRB796 at each
concentration of test compound by comparison with vehicle control. The 50% effective
concentration (ECs) was determined from the resultant concentration-response curve.

25
LPS-induced TNF alpha release in THP-1 Cells: potency

THP-1 cells, a human monocytic cell line, were stimulated with 1ug/ml of LPS (from E. Coli
0111:B4, Sigma) for 4 hr and the supernatant collected for determination of TNFa concentration

30 by sandwich ELISA (Duo-set, R&D systems). The inhibition of TNFa production was calculated
at each concentration by comparison with vehicle control. The 50% inhibitory concentration
(ICs0) was determined from the resultant concentration-response curve.

MTT assay
35

Differentiated U937 cells were pre-incubated with compound for 4 hrs in 5% FCS or 10% FCS

for 24 hrs and 72 hr. The supernatant was replaced with 200ul of new media and 10 ul of MTT

stock solution (5 mg/ml) added to each well. After 1hr incubation, the media were removed, 200

ul of DMSO added to each well and the plates were shaken lightly for 1 h prior to reading the
40 absorbance at 550nm.

The percentage loss of cell viability was calculated for each well relative to vehicle (0.5%
DMSO)-treatment. Consequently an apparent increase in cell viability for drug treatment relative
to vehicle is tabulated as a negative percentage.



8 A conpound of fornmula (1) according to any one of clains 1 to 7, wherein
Qis selected from -NR3C(O CH2OC -6 al kyl, -NR3C(O CH2Q( CH2) 20CH3,

- NR3C( O) GMOChIB)38HE8, - NR3C( O) CH2ZNHCH3, - NR3C(O) CH 2NHCHPZTHaB20M/13 1304
-NR3C(O) CH2SCH3, -NR 3C(O) NH2, -NR3C(Op&H2S(O 2CH3, , -NR 3C(O NHC -7
alkyl, -NR 3C(ONC -4 alkyl)d -5 alkyl, and -NR3C(O) CHN (CH2)20CH3]2. 9 A
conmpounglvieh tdstingedr&Exampleaccording to claim8, wherein Qis selected from

- NHC( O) CH2OCH3; - NHC( O CH2Q( CH2) 20CH3; - NHC( O CH( CH 3) OCH3;

- NHC( O) CH2NHCH3; - NHC( O) CH2NH( CHZ) ZOCHB - NHC( O) CH2SCH3; - NHC(O) NH 2;

- NHC( O=E pigdgesinenirophiligindie mouse. duraigrohaeiion 3)2; and - NHC(O)CHN[(CH
2)20CH3] 2 10. A corrpound of forrrula (1) according to claim1, wherein the
COMBOUNbnLfastell nigd wa}eaddsbé\)oy(trhe%tr@ ltraBh X1 ASUTB.GARH eitheH VeYicRS @>femtea@§t%u§§tbﬁcé)r

sol vat %t ttrb(%e{lrggfpon“té] (E‘ %‘?Jj a]'nglcgtegrv? 91' rsegﬁgéﬁa?ﬁ%ttaﬁ%tfq_r%ﬁeét%%kF OfAH’

conmpound O ound
f or mul d"'¢¢ BYTe cheér'”ﬁ’ ?)’P]&P‘Pr%gﬁtq hagey aé.‘@c@iﬁ’toéﬁfj do 481 %EhtsBPWétaétetr t‘r@’rseof :
i ncl udichgllenigk, shieTatowsETenderamdsthatitan e trableraecdnnulfled And BiyphGundracfed by

for m;' ?;nf(l;l;l}!g @ﬁ@@/’l’tﬁidrﬁﬁlr@ BinMblPBRHES ﬁggﬁﬁ&@lﬁgﬁggﬁfétﬁﬁﬁf i&él?ﬁh?;ﬁg@lal

| X | Z
wt 1R predielgel PR s F96p BACE caried w3RE mbakrefigheh s¥lip It BfGholyi gL 0
is 1. &yt%@pﬂhaﬁ%ré@uihec%w sa@el@w@w greparad @fc%mfva@t@ntaie?@ GPm fph%mnﬂahg
al | st eoeni eoperauranand atdinste using he ritQuik 18aiA sysgroubddefBdtoing)| @ells! vere

accor dighgnied uShaigMinmmelis! BidhdcBgy.compound is of formula (1D wherein x is
an integer froml to 6 and y is Zero or an integer from1l to 5 wth the

proviso that x + y is an integer froml to 6, for exanple x is 1 andy is O
15  The results are shown in Figures 1 and 2. Dataforneutrophil numbers is reported as total and

differential number (test substance relative to vehicle) of cells per mL of BALF, mean + S.E.M.
(n=8).

< U

Summary
20

The biological studies in vitro show that the compound of Example 1 is a potent inhibitor of p38

MAP kinase subtypes alpha and gamma with good efficacy in an in vitro model of anti-

inflammatory activity (LPS-induced TNFalpha release from differentiated U937 cells and THP-1

cells). From the MTT results it may be concluded that the compound does not exhibit overt
25  cellular toxicity at the concentrations used.

The biological studies in vivo show that the compound of Example 1 is effective in inhibiting
LPS-induced neutrophil accumulation in an animal model, with a long duration of effect as
shown by the significant inhibition even at 12 or more hours of pre-dosing.

30
Throughout the specification and the claims which follow, unless the context requires otherwise,
the word ‘comprise’, and variations such as ‘comprises’ and ‘comprising’, will be understood to
imply the inclusion of a stated integer, step, group of integers or group of steps but not to the
exclusion of any other integer, step, group of integers or group of steps.

35
All patents and patent applications referred to herein are incorporated by reference in their
entirety.

The application of which this description and claims forms part may be used as a basis for

40  priority in respect of any subsequent application. The claims of such subsequent application
may be directed to any feature or combination of features described herein. They may take the
form of product, composition, process, or use claims and may include, by way of example and
without limitation, the claims.



or a pharmaceutically acceptable salt or solvate thereof, including al
stereoi soners and tautoners thereof.A conpound of formula (lI) according to
claim1, wbepw/isishie conpound is selected from PCT/GB2009/051304
L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-3g

/-1 -pyrazol -5-yl)ureido)napht hal en-1 -yl oxy)nethyl) pyridin-

2-yl) - igwihoxyacet am de; Methyl 4-((4-(3-(3-te/f-butyl-1 -p-tolyl-
/-/-pyrazol -5-yl)ureido)naphthalen-1 - yI oxy) met hyl ) pyri di n- 2-yl urea,;
L/-(4-((4- ggB te/f-Butyl-1 -p-tolyl-

/-1 - pyrazol SOTPPUR LTI BY H?halen 1 onxy)nethyI) pyridi n-
2-yl)tetrahydro- 2/-/-pyran 4-carboxamde; (S)-L/-(4-((4-(3-(3-te/f-Butyl-
-p-tolyl-1 H pyrazol -5-yl)gtei do) napht hal en-1 -yl oxy)

met hyl ) pyridin-2-yl)-2-nmeth ropangmde; (R -L/-(4-((4-(3-(3-te/f-Butyl-
-p-tolyl-1/-/-pyrazol -5-yl do) ngpht hal en- 1 -ylmx )

met hyl ) pyridin-2-yl)-2-nmeth de; _é_n_ 4- ( (4 _( (3-te/f-Butyl -

-p-tolyl-1/-/-pyrazol-5-yl)u Ky &n- | oxy)ymet hyl ) pyridin-

2-yl)-2-(nethyl thio)acetam de; 4-(3-(3-teR3f-ButyI-1 -p-tolyl-

H pyrazol - 5-yl ) ur ei do) napht en- 1-yl oxy) net hyl ) pyri di n-

2-yl)-2-norphol i noacet am de -|(4 ((4 (3-(3-te/f-Butyl-1 -p-tolyl-

[ -/-pyrazol -5-yl)urei do) naph R? 1-yl oxy? thyl)pyridi n-

2y|)-2-(pyrro|idin1y|)acetam e; L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-
pyr

2- yl>/) agol(4 V%ﬁ‘lfr)ﬁy Iﬁlg?r azF(gFéﬁybﬁ?gisg%%%é%b%tMﬁ% %1‘3 @ (3-te/f-Butyl -

-p-tolyl-1 H pyrazol -5-yl)urei do) napht hal en- 1-yl oxy) rret hyl ) pyri di n-
2-yl)-2-(4- Rﬁtsﬁéohﬁxg/@kyippy%aﬂmsdzatlhnqdw;a&@rpwhgﬂwp,
L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-

e | e5eyd t hyl i di n-
2y1): 2 (2- Re hoidjr&%h@f)%l{n@d%ol eiﬁrb%%@g"k%y U (035 e -ty

-p-tolyl-1 H pyrazol -5-yl)urei do)napht hal en- 1-yl oxy) net hyl ) pyri di n-
Ar is a naphthyl or a phenyl ring either of which may be optionally substituted by one or

more groups independently selected from C, alkyl, C1 alkoxy, amino, C44 mono or di-alkyl
amino;

L is a saturated or unsaturated branched or unbranched C,.s alkylene chain, wherein one or
more carbons are optionally replaced by -O- and the chain is optionally substituted by one
or more halogen atoms,

X is 5 or 6 membered heteroaryl group containing at least one nitrogen atom
and optionally including 1 or 2 further heteroatoms selected from O, S and N;

Q is selected from:

a) a saturated or unsaturated, branched or unbranched C4.4 alkyl chain, wherein at
least one carbon (for example 1, 2 or 3 carbons) is replaced by a heteroatom
selected from O, N, S(O),, wherein said chain is optionally, substituted by one or
more groups selected from oxo, halogen, an aryl group, a heteroaryl group or an
heterocyclyl group,

each aryl, heteroaryl or heterocyclyl group bearing 0 to 3 substituents
selected from halogen, Cy¢ alkyl, Cqs alkoxy, C4.¢ haloalkyl, amino, Cq4
mono or di-alkyl amino,
with the proviso that the atom linked directly to the carbonyl in -NR*C(O)- is not an
oxygen or a sulfur atom; and

b) a Cgs alkylCse heterocyclyl said heterocyclyl group comprising at least one
heteroatom selected from O, N and S, and optionally substituted by one or two or
three groups independently selected from halogen Cq¢ alkyl, Ci alkoxy, Cis



2-yl)-2-(di met hyl am no)acetamde; L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-1
H pyrazol - 5-yl ) urei do) napht hal en- 1- yl oxy) net hyl ) pyri di n-
2-yl) - 2- (wotzhyimsdisao) acet ami de; L/ -(4-((4-(3-(3-te/f-BurgrBe@/aseioyl - 1
[ -1-pyrazol -5-yl)ureido) napht hal en- 1- yggxy) net hyl ) pyri di n-
2-yl)-2-((4-met hoxybenzyl) (et hyl ) am no) acet am de;
1- (4- ((3- Met hyl ungoslRpyarhilbnc A; mbammw&ynammohah@n 1
-yl)-3-(3-te/f-butyl-1 -p-tolyl-1 prrazol 5-yl)ureas;
L/-(4-((4-(3-(3-te/f-Butyl-1 -p-tolyl-
/-1 - pyr azol P& Q1NQf%i do) napht hal en- 1- yI oxy) net hyl ) pyri di n-
3-yl) - 2- net boa yheenacedically a¢echtaldle( $al{ 8r sevidthgreol, inpludiig/bH 1
gllfyraiol sterabisbiiepd S RaidigtRReck: yI oxy) met hyl)pyrlfll n- BUt vl -

y X uty
-p-tol }ZIZI ;)gg)ég'g(}zgfﬁ %Alﬁgﬁﬁjf%eglog(ﬁ?%ap%é Wa]( %vh(e‘{len(i% a%%éﬁ thyl )pyr| d| n-
2-yl)-2- rrethoxyacetam de; L/-(4-(2-(4-(3-(3-te/f- Butyl 1 -p-tolyl-
/ -1 - pyr3azol ABowippumdoffoinmam ki) hedoeding to- gtaioxty o) twhergip R’ iisliert-buty!.
2-yl)-2-(2-met hoxyet hoxy) acetam de; 4-(2-(4-(3-(3-te/f-Butyl-1 -p-tolyl-1
[-1- pyrazol o n hal en- | ox et hyl met hyls, .
3oyt M B Spphi o EE 1) SR lad 1o R Rlats g3 Jffergh R is metnyt
[ -1-pyrazol -5-yl)urei do) napht hal en-1 -yl oxy )ethyl)-3-(pyridin- 2-yl)urea;

L/ - (4- 62- (4A(cBmpduhe bt foButilal (+) lacpertdir gyto-ahif-amgrad zidim$41)tb uwae) RAjshih ied paral-
yl oxy) et hyl %d%(t\’ gndin- 3-yl)-2-(2-met hoxyet hoxy) acet am de;

I_'/ yI( gx (4- t?lll’]{iﬂog??ﬁ{l}ﬂ 1|(I aﬁcqofg%ﬂotg poly r}:?%fogalﬁzfyﬁj)tur el{/\% ein F?_hFerp])zriesents
-(2-(4-( 3 ( WL Bl eyt Wmerem1 'ﬂ éhgm grepp admﬂy& 9! 3.t éi 8 aaphrithdhe proviso

-yl oxy) et hyihpt d+hiigzetasobn idegdr frogr et hoxyacet am de. 15. A phar maceuti cal

conposition conprising a conpound according to any one of clains 1 to

7. A compound of formula (I) according to any one of claims 1 to 6, wherein R* is H.

8 A compound of formula (1) according to any one of claims 1 to 7, wherein Q is selected
from: -NR®C(O)CH,OC:s alkyl, -NR3C(O)CH,O(CH,),OCH3, -NR3*C(O)CH(CH3)OCHs,
-NR3*C(O)CH,NHCHa3, -NR*C(O)CH,NHCH,CH,0OCH3, -NR*C(O)CH,SCHs, —NR*C(O)NH,
-NR®*C(O)CH,S(0),CHs , —NR®*C(O)NHCy; alkyl, —-NR*C(O)N(C14 alkyl)Cy.5 alkyl, and
-NR®*C(O)CHNI[(CH,),OCHa],.

9 A compound of formula () according to claim 8, wherein Q is selected from:
-NHC(O)CH,OCHj; -NHC(O)CH,O(CH2),OCHg; -NHC(O)CH(CH3)OCHj;
-NHC(O)CH;NHCHj; -NHC(O)CH;NH(CH,),OCHjs, -NHC(O)CH,SCH3; —NHC(O)NH;;
-NHC(O)CH,S(0O),CHs; —NHC(O)NHCHj3; —NHC(O)N(CHa),; and
-NHC(O)CHNI[(CH,),OCHj3],.

10. A compound of formula (I) according to claim 1, wherein the compound is of formula (IA)

R1

/ o

N\ \ NLN Ar— _l/\_l}l _”_

r—L—; N—C—Q
H N s
Q
\\R2
(IA)

or a pharmaceutically acceptable salt or solvate thereof, including all sterecisomers and
tautomers thereof



14, in conbination with one or nore pharmaceutically acceptable diluents or
carriers. 16. A conpound of formula (1) according to any one of clains 1 to
14 for uswoasicw3gasdi cament. 17. A conmpound of fornul a (PLTAaB200905M394t 0 any
one of clainms 1 to 14 for use as in thgitreatnent or prevention of a
condition selected from COPD (including chronic bronchitis and enphysems),

ast hma,11paegicainpbn@sitibiiula ¢y S¢dobdifg B @8imS10, Svhieeh thesdoPpoufld @Psttidintula (1B)
pul nonary fibrosis, allergic rhinitis, rhinitis, sinusitis, allergic

conjunctivitis, conjunctivi\tis, allergic dernatitis contact dermatitis,
psoriasis, ulcerative colit;s inflgned joints secondary to rheumatoid
arthritis or osteoarthritin u oid arthrj pancreatitis, cachexia,

i ncl udi ng non-smal | cell

i nhi bition of the growth antht@Ftas s AT
ma, |l orectal carcinonas

| ung carci noma, breast carcipoma, gastric car

and mal i gnant nel anoma. 18 of a conmpound of la (1) according to
any one of clainms 1 to 14 for {he manufacture of _a nedi cament for the
treatment or prevention of ndition sel ected Rrom &PD (i ncluding

chronic bronchitis and enphyseiRd), asthnm, paediatric asthma, cystic
fibrosis, sarcoidosis, idiopathic pulnmonary fibrosis, allﬁﬁgic rhinitis
rhinitis, sinusitis, allergic conjunctivitis, conjunctivi allerg
dermatitis, orcarhasnacestisallyi Qq0§ptabll§o$q|ta%ﬁ §0|V€i‘j? degraef including el §teri3cii$qr&?f§cﬁnd
joints secoﬁﬂ&mywkdmﬁ@ﬁunat0|d arthritis or osteoarthritis, rheumatoid
arthritis, pancreatitis, cachexia, inhibition of the gromﬁh and netastasis

f | ud b '
gast 11 Q2car EABREERH TRt Ot “crene HAL e R T hemb o SRR 390 A

met hod of treatnmentRof a condition sel ected froniCCPD (|nclud|ng chronic
bronchitis and enphy ), a9 hma, paediatric asthma, cystic fibrosis,
sarcoi dosi s, idiopatHi ul ary fibrogi allergic rhinitis, rhinitis,

sinusitis, allergic cgyungtt Vij-ar—C vitis, allergic derrratitis,
contact dermatitis, pspriablis, ﬂlcerati olitis, inflaned joints
secondary to rheumatgiharthritis or osteo “}hr tis,
| /
X R®  (CH)x—S(0)p—(CH,)y—CHs

o2 (IC)

wherein x is an integer from 1 to 6 and y is zero or an integer from 1 to 5 with proviso that x
+y is an integer from 1 to 6, for example xis 1 and y is 1.

or a pharmaceutically acceptable salt or solvate thereof, including all sterecisomers and
tautomers thereof.

13 A compound of formula (I) according to claim 1, wherein the compound is of formula (ID)
R1

R3 (CHz)x—O_(CHz)y_CHs

wherein x is an integer from 1 to 6 and y is zero or an integer from 1 to 5,

with the proviso that x + y is an integer from 1 to 6, for example xis 1andyis 0

or a pharmaceutically acceptable salt or solvate thereof, including all sterecisomers and
tautomers thereof.



rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and
nmetastasis of tumours including non-small cell |ung carcinoma, breast

car ci nomewogasra3s@écar ci noma, col orectal carci nomas andPoariGR@nS130@l anoma
whi ch conprises adm nistering to a subggct an effective anobunt of a
conmpound of forrmula (I) according to any one of clains 1 to 14 or a

phar maceuti cal conposition according to claim15.

14 A compound of formula (I) according to claim 1, wherein the compound is selected from:
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl) pyridin-
2-yl)-2-methoxyacetamide;

Methyl 4-((4-(3-(3-tert-butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-
yloxy)methyl)pyridin-2-ylurea;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl) pyridin-
2-yl)tetrahydro-2H-pyran-4-carboxamide;
(S)-N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-methoxypropanamide;
(R)-N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)
methyl)pyridin-2-yl)-2-methoxypropanamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl) pyridin-
2-yl)-2-(methylthio)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-morpholinoacetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-(pyrrolidin-1-yl)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-(4-methylpiperazin-1-yl)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-(4-(2-methoxyethyl)piperazin-1-yl)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-(2-methoxyethylamino)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-(dimethylamino)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-(methylamino)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
2-yl)-2-((4-methoxybenzyl)(methyl)amino)acetamide;
1-(4-((3-Methylureidopyridin-4-yl)methoxy)naphthalen-1-y)-3-(3-fert-butyl-1-p-tolyl-1 H-
pyrazol-5-yl)urea;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
3-yl)-2-methoxyacetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-ylureido)naphthalen-1-yloxy)methyl)pyridin-
3-yl)-2-(2-methoxyethoxy)acetamide;

N-(4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)pyridin-
2-yl)-2-methoxyacetamide;

N-(4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1 H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)pyridin-
2-yl)-2-(2-methoxyethoxy)acetamide;
4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)-1-methyl-
3-(pyridin-2-ylurea;
4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)-3-(pyridin-
2-yl)urea;
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16.
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19.
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N-(4-(2-(4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)pyridin-
3-yl)-2-(2-methoxyethoxy)acetamide;
N-(4-((4-(3-(3-tert-Butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-
yloxy)methyl)pyrimidin-2-yl)-2-methoxyacetamide; and
N-(1-(2-(4-(3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yl)ureido)naphthalen-1-yloxy)ethyl)-1 H-
imidazol-4-yl)-2-methoxyacetamide.

A pharmaceutical composition comprising a compound according to any one of claims 1 to
14, in combination with one or more pharmaceutically acceptable diluents or carriers.

A compound of formula (1) according to any one of claims 1 to 14 for use as a medicament.

A compound of formula (l) according to any one of claims 1 to 14 for use as in the treatment
or prevention of a condition selected from:

COPD (including chronic bronchitis and emphysema), asthma, paediatric asthma, cystic
fibrosis, sarcoidosis, idiopathic pulmonary fibrosis, allergic rhinitis, rhinitis, sinusitis,

allergic conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis,
ulcerative colitis, inflamed joints secondary to rheumatoid arthritis or osteoarthritis,
rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and metastasis of
tumours including non-small cell lung carcinoma, breast carcinoma, gastric carcinoma,
colorectal carcinomas and malignant melanoma.

Use of a compound of formula (1) according to any one of claims 1 to 14 for the manufacture
of a medicament for the treatment or prevention of a condition selected from

COPD (including chronic bronchitis and emphysema), asthma, paediatric asthma, cystic
fibrosis, sarcoidosis, idiopathic pulmonary fibrosis, allergic rhinitis, rhinitis, sinusitis,

allergic conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis,
ulcerative colitis, inflamed joints secondary to rheumatoid arthritis or osteoarthritis,
rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and metastasis of
tumours including non-small cell lung carcinoma, breast carcinoma, gastric carcinoma,
colorectal carcinomas and malignant melanoma.

A method of treatment of a condition selected from

COPD (including chronic bronchitis and emphysema), asthma, paediatric asthma, cystic
fibrosis, sarcoidosis, idiopathic pulmonary fibrosis, allergic rhinitis, rhinitis, sinusitis,

allergic conjunctivitis, conjunctivitis, allergic dermatitis, contact dermatitis, psoriasis,
ulcerative colitis, inflamed joints secondary to rheumatoid arthritis or osteoarthritis,
rheumatoid arthritis, pancreatitis, cachexia, inhibition of the growth and metastasis of
tumours including non-small cell lung carcinoma, breast carcinoma, gastric carcinoma,
colorectal carcinomas and malignant melanoma

which comprises administering to a subject an effective amount of a compound of formula
(I) according to any one of claims 1 to 14 or a pharmaceutical composition according to
claim 15.



