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30  but one existing inhibitor has pan-isoform irhibitory actions. BIRB 796 inhibits all isoforms but

inhibits p38 gamma and p38 delta at higher concentrations than those that inhibit p38 alpha and
p38 beta (Kuma, Y. (2005) J. Biol. Chem. 280:19472-19479). BIRB 796 also impaired the
phosphorylation of p38 MAPKs or JNKs by the upstream kinase MKK6 or MKK4. The authors
discussed the possibility that the conformational change caused by the binding of the inhibitor to

35 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 MAPKs or JNKs.

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
40 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 elaboration and
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35  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.



15 There remains a need to identify and devel op new conpounds which
are p38 MAP ki nase inhibitors which have inproved therapeutic
potential, in particular which are nore efficacious, |onger acting
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Summary of the invention

According to the invention, there is provided a compound of formula (1)
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25  or a pharmaceutically acceptable salt or solvate thereof, including all tautomers thereof.

Brief description of the fiqures

Figure 1 shows pre-dose time against neutrophil number in BALF for the compound of formula
30 (I)in the LPS-induced neutrophil accumulation test.



(rry: with a conmpound of formula (I11): WO

20101038085PCT/ GB2009/ 051303 5 wherein LG represents a | eaving group
(e.g. chloro). The reaction is suitably carried out in the presence
of a base YV&8.2§10/4d8183opr opyl et hyl ami ne). The reacti on i sPSHGBAHPL51303
carried out in an aprotic solvent or sofvent mxture, e.g. DCM and
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5
Figure 4 shows the effects of dose for the compound of formula (I) on numbers of neutrophils in
the BAL of mice exposed fo cigarette smoke.

Figure 5 shows the effect for the compound of formula (I) on lung function of ovalbumin-
10  sensitised, para-influenza inoculated guinea pigs challenged with ovalbumin,

Detailed description of the invention

Examples of salts of compound (I} include acid addition salts of strong mineral acids such as

15  HCIl and HBr salts and addition salts of strong organic acids such as a methansulfonic acid salt.

The disclosure herein also extends to solvates of compounds of formula {l). Examples of

solvates include hydrates.

20 The disclosure also extends to compounds of formula (I) where the atom specified in the
formula is a naturally occurring or non-naturally occurring isotope. In one embodiment the
Isofope is a stable isotope. Thus the compounds of the disclosure include, for example
deuterium containing compounds and the like.

25 A process for preparing a compound of formula (I} comprises reaction of a compound of formula
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WO 20101038085PCT/ GB2009/ 051303 6 for exanple by hydrogenation in the
presence of a catal yst such as platinum supported on carbon. The
reaction is suitably carried out in polar protic solvent (e.g.

met hanol awe 2808883 acid, 1:1). 5 A conpound of fornul aPCVGBROGGEFI3BE
prepared by reaction of a conpound of f@rnula (M1T): \N7 NH2 (M11)

with a conpound of forpula (1X): (I'X) 10under M tsunobu
condi t i GHEreR 4En repsesents;aiga P%Q@HE@ %rfCh{qr‘i’)phenyl phosphi ne and

di i sopropyl azodi car boxyl ate. The reactl on is suitably carried out in

a pol ar rotic solve dr of ur an 15 Al ternative|
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a corgpound of formula (Xl):

A compound of formula (ll}) may be prepared by reaction of a compound of formula (IV):

Me
(V)

with a compound of formula (V):

|
g
(V)

)

PN

LG,

10 and a compound of formula (VI):

LGj

(Vi)
wherein LG, and LG3 each independently represent leaving groups (e.g. LG; and LG, both
represent imidazolyl).

16  The reaction is suitably carried out in an aprotic solvent (e.g. dichloromethane).

A compound of formula (V) may be prepared by reduction of a compound of formula (VIl):
Z N

|
O
SQaa
Q)

(VII)



WO 2010/ 038085PCT/ G B2009/ 051303 7 wherein L& and LG5 each
i ndependently represent |eaving groups (e.g. Lat and LG5 both
represent imdazolyl). The reaction is suitably carried out in a
pol ar apr oVPEOHEBR§BAt . A conpound of fornula (X) may bePEFEBASH1393
reduction of a compound of fornmula (XI1§: NHt 02NoC Owve (Xl I) for
exanpl e by hydrogenation in the presence of a catal yst, such as
pl ati nu %aﬁr&'? aqwﬁr%gpﬂmm/ih@@ﬁ%u% obf GatalYalISHC Rp IPjativH $pported on
pr epar ecafyont eacti on of a conmpound of forrmula (XII1): 0O MboO wherein
LG5 represents a leaving group (e.g. chloro) and a conpound of
formula (VI1) defined above. The reaction is suitably carried out in
t he presieceadibn & hiatably cerrgd odi ih pbiar eyt sdlvert g1d.medthanthend &gt koo, 1:$).
suit%bly carried out in a polar solvent e.g. a mxture of DCM and
DMF. “Conpounds of fornulae (I11), (IV), (M), (MI1), (I1X), (XI) and
(XI'11) & eorapdund of omier(¢l)ahdiybefreparad baldaetiar ofar eorkpoomt offiocnutaVibe
prepared by conventional nethods. for exanple Regan, J. of al.;
J. Med. Chem, 2003, 46, 4676-4686, 00/ 043384, W2007/087448 and
W)2007/089512. If desired or necessar i nt er nedi ate conmpounds may be
protected by the use of conventi onal rotecting groups. Protecting
groups and neans for their renoval escribed in

N~ “NH,

(Vi)

with & compound of formula (IX):
OH

NO,
(IX)

10 under Mitsunobu conditions, such as in the presence of triphenylphosphine and
diisopropylazodicarboxylate.

The reaction is suitably carried out in a polar aprotic solvent (e.g. tetrahydrofuran).

15  Alternatively a compound of formula (I) may be prepared by reaction of a compound of formula
X
Z N
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(X)
with a compound of formula (IV) defined above
and a compound of formuia (XI):
o)

LG )LLG5
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"Protective Goups in Organic Synthesis", by Theodora W G eene and
Peter GM Wits, published by John Wley & Sons Inc; 4th Rev Ed.,
2006, | SBN-10: 0471697540. Novel internediates are clainmed as an
aspect of WAa010A§#8%i on. WD 20101038085PCT/ 082009/ 051 3DGT/&BFIP/HFISH3,
the present invention provides a pharndbeutical conmposi tion
conpr|5|ng a compound of fornula ( éboptlonall in conbination with
one or IESIph&H AlCEkfes 83¢h 'yd%ﬁf&gﬁf‘ fePrefentiaYisg groursrpide -S4 and LGS both
SDi | uentrspragght @aitiadopiys may include those suitable for parenteral,

oral, topical, nucosal and rectal adm nistration. As mentioned above
such conpositions may be prepared e.g. for parenteral, subcutaneous,

| nt r anusitlrédiction R SuRNISIN 0&iBied bitin 8-palat berati@golant.peri - arti cul ar

adm pistration, particularly in the form10 of liquid solutions or
suspénsions; for oral admnistration, particularly in the form of

t abl et s focorgaqued bermbiaX) rapy baprepagd by uedusiiar of adtompolundoBisahula (XII):
adm nistration, particularly in the form of.powders, nasal drops or
aerosols, and transdernmal adm nistration; 7t ofN mucosal adnmi ni strati on
e.g. to buccal, sublingual or vagj nak)nu sa Ml and for rectal

adm nistration e.g. in the for postt or 15 The conpositions
may conveniently be adm nisteread ig unit dosagel f orm and nay be
prepared by any of the net KBS wg known i n @he pharmaceutical art,
for exanple as described in Rem ' s Pharmaceygfjgal Sciences, 17th
ed., Mack Publishing Conpany, East©ofi, PA., (1985). Fornmul ations for
parenteral adm nistration may contain aqxq C|p|ents sterile water or
20 sal i ne, al kyl ene ycol s such as ropylene ycol, polyal kyl ene

gl ycol s f@ru@wra%e bbl"'yg'loﬁ?'llééﬁé l@ltlyﬁ:mesermei o a)fsa‘»aggbtsam @s g¥atigim, supported on
hydr ogenaifed. napht hal enes and the |ike. Fornulations for nasal

adm ni stration may be solid and nmay contain excipients, for exanple,

| act'8se or dextran, or may be aqueous or oily solutions for use in
the for m@&mmaabfﬂrrﬁmé (RI) nEBL 8 RSB BY realcin GFUCMpoafdbToshuAtXIN
typi cal excipients |nclude sugars, calclium stearate, magnesi um
stearate, 25pregelatinated starch, and t¥fle like. Orally adm nistrable
conpositions may conprise one or . phisi ol ogically conpatible
carriers and/or excipients and may be Yn sbBsd or liquid form

Tabl ets and capsul es may be prepared with binding agents, for

exanpl e, syrup, acacia, gelatin, sorb|QQM) tragacanth, or poly- 30
vinyl pyrol lidone; fillers, such as |actose, sucrose, corn starch,

cal ci umvfiieoiph@t eprasenisialeavinggrogp (eeg. shlord)ubri cants, such as

magnesi Wy st@MpLRd off8infla g}qbggﬁﬁ&gla%@e glycol, or silica; and
surfactants, such as sodium [auryl sulfate. L|qU|d conposi tions may
confli n conventional additives such as suspendi ng agents, for exanple

sor bi t oltrg)eiion ELiblyC@tdd Qf theUliedenzy roPQ baQ§ & (ﬁlmlpropylethy!amme) The
car boxynmet hyl -cel l ul ose, or edible fats; emulsif |nﬁ agents such a

IeC|th|ﬁ@mﬂpnéﬁﬁé?gyC%He@éﬂé@aﬁp@fﬁﬂY%“§&bﬁ”&§U@I 6W¥DNE0conut
oil, cod liver oil, or peanut oil; preservatives such as butylated

Oyt ol et B Rlst B VRS, WL Sl 3R S e 8 ety

a unot @Q@lwﬁ c:fr@ﬁ‘ﬂnov&?&r@ﬁﬁ@ﬁ@@&@ﬁé@@ﬁ& CBRARABAD Mdthdds. See for example Regan,
J. et al; J Med Chem., 2003, 486, 4676-4686, WOQ00/043384, W(02007/087448 and
WQ2007/089512.

if desired or necessary, intermediate compounds may be protected by the use of conventional

25 protecting 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., 2008, ISBN-10: 0471697540.

Novel intermediates are claimed as an aspect of the invention.



9 Solid oral dosage forns include tablets, two-piece hard shell

capsul es and soft elastic gelatin (SEG capsules. A dry shell

formul ation typically conprises of about 40%to 60% concentration of
gel atin, aWER1E3PEP0%to 30% concentrati on of plastici PEF/GBIURKSIZES
glycerin, sorbitol or propylene glycol)8and about a 30%to 40%
concentratl on of water. Ot her materials such as preservatives, dyes,
opaci f i di&ihandns preseniriavestian Pieyides @ Riereaasutical RRMPPRANCCAMATSInget @maﬂund
conpr i ses famaRkl (1)dpdntdly ihedmiiasioh 8&h oflé sEMbrashanfadatdlly 2eckpiible diluents or
di spersed % wi th suspending agents such as beeswax, hydrogenated

cast or [M€6t pol yet hyl ene gl ycol 4000) or a |IC]UI d drug in vehicles

or conbl nati ons 10of vehi cI es such as m neral oil, vegetable oil s
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Hence wedprigstratienaccording to the invention a pharnaceuti cal
conposition conprising a conpound of formula (1) 15 optionally in
conbination with one or nore topically acceptable diluents or

carri er $hs Meplianall adve,rAush rcatnpositidns hiebé prapanalye hefoaghareeteal, bybautaaeous,
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2010/ 038085PCT/ GB2009/ 051303 10 Conpounds of formula (1) are |ntended

to have therapeutl c activity, In a further aspect, the present
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surfactants, such as sodium lauryl sulfate. Liquid compositions may contain conventional
additives such as suspending agents, for example sorbitol syrup, methyl cellulose, sugar syrup,
gelatin, carboxymethyl-cellulose, or edible fats; emulsifying agents such as lecithin, or acacia;
35 vegetable oils such as almond oil, coconut oil, cod liver oil, or peanut oil; preservatives such as
butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT). Liquid compositions may

be encapsulated in, for example, gelatin to provide a unit dosage form.



Compounds of fornula (1) are also expected to be useful in the
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25 packaged in canisters and a suilable dose is defivered by means of a metering valve {8.9. as
supplied by Bespak, Valols or 3M).

Topicai administration to the lung may alse be achieved by use of a non-pressurisad formulation

such as an aqueous sclulion or suspension. This may be administersd by means of a
30 nebuliser. Topical administration to the lung may ako be achieved Ly use of a dry-powder

formuistion. A dry powder formuiation will contain the compound of formula {1} in finely divided
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typloally contain a topically acreplable diluent such as laclose, usually of large parlicle size s.q.

a mass mean diameter (MMAD) of 100um or more. Example dry powder delivery systems
35 include SPINHALER, DISKHALER, TURBOHALER, DISKUS and CLICKHALER,



To a solution of 4-nitronaphthol (5.17 g, 27.3 mol),
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Compounds of formula (1} are also expected to be useful in the treatment of certain other

15  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 of formula (1) for use in the
20  treatment of the above mentioned conditions, for example by administering a therapeutically

effective amount of said compound to a patient in need thereof.

In a further aspect, the present invention provides use of a compound of formula (1) for the
manufacture of a medicament for the treatment of the above mentioned conditions.

25
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 formula () or 2 pharmaceutical composition thereof.

30 The disclosure also extends to use of pharmaceutical compositions/formulations in the
treatment of one or more of said conditions.

The word “treatment” is intended to embrace prophylaxis as well as therapeutic treatment.
35 A compound of formula (I) 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



Me To a solution of 1,1"-carbonyldiimdazole (CD') (4.18 g, 25.80

mml) in DCM (15 nmL) was added dropwi se under nitrogen a solution of
3-tert-butyl-1-p-tolyl-1H pyrazol-5-amne (6) (5.91g, 10 25.80 mmol)

in DCM ( 15WRIZMN0AM381B540 m ns. The resulting sol uti on wasPETGBR@E/OIMSOIRT
for 1 h and then added dropw se under riftrogen to a solution of
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2-Aming-4-f(4-nitronaphthalen-1-vloxy)methyllpyridine {3)

“
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To a solution of 4-nitronaphthol (5.17 g, 27.3 mmol), triphenylphosphine (10.75 g, 41.0 mmol)
and Z2-aminopyridine-4-methanol (2) (5.09 g, 41.0 mmol) in THF (50 mL), at -15°C, was added
dropwise diisopropy! azodicarboxylate (DIAD) (8.07 mL, 41.0 mmol). The mixture was stirred

10

15  overnight at RT and the volatiles then 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-nitronaphthalen-1-yloxy)methyl]pyridine (3) (4.54 g, 56%) as a
yellow solid: mfz 296 (M+H)" (ES*).

20  2-Amino-4-[(4-aminonaphihalen-1-vioxy)methyllpyridine (4)

=
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A solution of 2-Amino-4-{(4-nitronaphthalen-1-yloxy)methyllpyridine (3) (4.50 g, 15.24 mmol) in
methanol (200 mL) and glacial acetic acid (200 mL) was passed through a Thales ‘H-cube' flow
25 reactor (2 mL min”, 40°C, 55 mm 10% Pt/C Cat-Cart®, full Hy) and the volatiles were then
removed in vacuo. The crude product was subjected to SCX capture and release eluting with
1% ammonia in MeOH solution and the solvent was removed in vacuo to give 2-amino-4-[(4-



To a stirred solution of
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To a solution of 1,1"-carbonyldiimidazole (CDl) (4.18 g, 25.80 mmol) in DCM (15 mL) was
added dropwise under nitrogen a solution of 3-teri-butyl-1-p-tolyl-1H-pyrazol-5-amine (6) (5.91g,

10  25.80 mmol) in DCM (15 mL) over 40 mins. The resulting solution was stirred at RT for 1 h and
then added dropwise under nitrogen to a solution of 2-amino-4-[{4-aminonaphthalen-1-
yloxy)methyllpyridine (4) (3.80 g, 12.89 mmol). The mixture was stirred overnight and the
volatiles were then removed in vacuo. The crude material was purified by flash chromatography
(Biotage 120 g); eluting with 0 to 6% MeOH in DCM to give 1-{4-[(2-aminopyridin-4-

15  yhmethoxylnaphthalen-1-yi}-3-(3-tert-butyl-1-p-tolyl-1H-pyrazol-5-yljurea (5) (4.27 g, 63%): m/z
521 (M+H)" (ES™).
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*1. p38 MAPK alpha cell based assay by detection of phosphorylation of MAPKAP-K2
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
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vehicle control, and the 50% inhibitory concentration value (ICs) was determined from the

30  resultant concentration-response curve.

MTT assay
Differentiated U837 cells were pre-incubated with compound for 4 hrs in 5% FCS or 10% FCS

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

35  stock solution (5 mg/ml) added to each well. After thr ingubation, the media were removed, 200
ul of DMSO added to each well and the plates were shaken lightly for 1 hour prior to reading the
absorbance at 550nm.



The results are shown in Figure 3 for activated al veol ar macr ophages
and in Figure 4 for 35 neutrophils. Data for cell nunbers are shown

as the nean SEM The cigarette snoke nodel used for this study is
reported OA0WEBIMWTost eroid refractory system (Medi chBET/@BE9/8§1303
al., (2008); J. Pharmacol. Exp. Ther. 384(3):921-9) and it was
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(ANNOVA, Dunpnett,s multiple conmparison), n=6-11 In Figure 4:

naSi |fl—'?—¥-§%-b§%‘—¢fer ence between air exposure and cigarette snoke
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par ai an vivo nodel for steroid resistance)
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propi onate at a do

est abl i yn@draming 1 o PBEdeto cﬂfe ’IUPQR V’é@stbﬁ‘ﬁée@irc@theéﬂﬁaﬂéfaﬂ ard diffeegtial white cell
oval bumceum@dh %@@ALF“&rﬁM&CWeRJ‘n‘FéQ%%@%Sin@ §Wb%b5urzl%n%kﬁﬁ’e?er Cytospln
treated wth PIV3 nmedium Exanple 1 (4.5 ng or the vehicl

( DVBO. etSREAH 'SR B{d-F synales WB pﬁpéfﬁﬂb)y%e”iféfﬂgﬁt'onﬁﬂ‘tl20;9rfPFF§P§5\%F é‘t room
chahkenggfipdraturel afd \é/(aﬁrﬁedﬂ@mg h Mtﬂ/@}taﬁrﬂgys@é]ﬁ gb%dé)BeﬂﬁNgﬂ@eﬂQd/ere counted

repeat ed neasurenments of eci fic airways conductance (sGaw) were
made ovéF'"d Oﬂﬂmﬁeﬁ’&“ﬂw&’oﬁ% Mg whol e body pl et hysnogr aphy.
25Measurenents of sG after OVA challenge are plotted as % change
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differential number (test substance relative to vehicle) of cells per mL of BALF, mean + S.E.M.

20 (n=8).

Cigarette Smoke Model

Ald mice (males, 5 weeks old) were exposed to cigarette smoke (4% cigarette smoke, diluted

25  with compressed air}) for 30 min/day for 11 days using a Tobacco Smoke Inhalation Experiment
System for small animals (Model SIS-CS; Sibata Scientific Technology, Tokyo, Japan). Test
substances were given intra-nasally (35pl of solution in 50% DMSO/PBS) and therapeutically
twice daily for 3 days after the final cigarette smoke exposure. Twelve hours after the last
dosing, animals were anesthetized, the trachea cannulated and bronchoalveolar lavage fluid

30 (BALF) was collected. The numbers of alveolar macrophages and neutrophils were determined
by FACS analysis (EPICS® ALTRA Hl, Beckman Coulter, Inc., Fullerton, CA, USA) using anti-
mouse MOMAZ antibody {macrophage) or anti-mouse 7/4 antibody (neutrophil).

The results are shown in Figure 3 for activated alveolar macrophages and in Figure 4 for
35 neutrophils. Data for cell numbers are shown as the mean * SEM. The cigarette smoke model
used for this study is reported as a corticosteroid refractory system, (Medicherla S. et al.,
(2008); J. Pharmacol. Exp. Ther. 324(3):921-9) and it was confirmed that fluticasone propionate



5. Figure 5Data are shown as the nean of 6 observations; (.) PIV3 +
vehicle treatnment; (m PIV3 + fluticasone propionate treatnment; (A
PIV3 + Exanple 1 treatnent 30 Summary The biol ogical studies in vitro
show t hat WReItEHEEEnd of fornmula (1) is a potent inhi bPEHEGBHPHTEIS
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(1) is dhfFaptréde in inhibiting LPS-induced neutrophil accumulation in
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effective in two in vivo nodels of steroid- 5resistant inflanmtion.

Throughqm; g SpeCI fication and the cI ai ms which follow, unless the

cont ext res ot herwi se, the word 'conprise', and variations such
conﬁ?’smﬁlbararddfemmmetvmengﬂr exphdure drel cigatetiessoae @posurpl y t he

|ncI Si r
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i nt eger §0mpag$qm05r§1-ﬁf11steps. All patents and patent applications

referred to herein are incorporated by reference in their entirety.

15The application of which this description and clainms fornms part nmay

be used Galiuhinsitallbwge fwarainflugnainfeetipeatodel any subsequent

appl I ca InQivo Mg fdr 8tefid Afsistahel) subsequent application may be
di re to any feature or conbl nation of features described herein.
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cl ai ns. ox@[ubﬂybnd@i\/at) i dRE mgABlal©yi)s in 1ml normal sa]me (i.p.) on days 2 and 8. Parainfluenza
virus (PIV-3; 10° infectious units) or media without virus was nasally instilled on days 11 and 12.

Animals were treated with nebulised fluticasone propionate at a dose of 1.5 mg per day. Initial

20  studies established that this dose of fluticasone propionate inhibited ovalbumin-mediated lung
function changes in sensitized animals treated with PIV3 medium. Example 1 (4.5 mg per day)
or the vehicle (DMSQO:ethanol:saline, 30:30:40%) from days 10-15. All animals were challenged
for 1 h with nebulised OVA (10 pyg/mi) on day 15 and repeated measurements of specific
airways conductance (sG..) were made over a 24 h period using whole body plethysmography.

25 Measurements of sG,, after OVA challenge are plotted as % change from baseline. See Figure
5.

Figure 5 Data are shown as the mean of 6 observations; (e) PIV3 + vehicle treatment; (™)
PIV3 + fluticasone propionate treatment; (A} PIV3 + Example 1 treatment
30

Summary

The biological studies in vitro show that the compound of formula (1) is a potent inhibitor of p38
MAP kinase subtypes alpha and gamma with good efficacy in an in vitro model of anti-

35 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
cellular toxicity at the concentrations used.
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compound of formula (l) has been shown to be effective in two in vivo models of steroid-

5 resistant inflammation.

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
10 exclusion of any other integer, step, group of integers or group of steps.

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

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

20
Abbreviations
Ac acyl
ATP Adenosine-5'-triphosphate
BALF Bronchoalveclae lavage fluid

25 BSA bovine serum albumin
CatCarn® catalytic cartridge (brand name)
CDI carbonyldiimidazole
DCM dichloromethane
DIAD diisopropyl azodicarboxylate

30 DMF dimethylformamide
DMSO dimethyl sulfoxide
COPD chronic obstructive pulmonary disease
DIAD diisopropyl azodicarboxylate
DIBAL-H diisobutylaluminium hydride

35 DIPEA N-ethyl-N-isopropylpropan-2-amine
Et ethyl

FCSs foetal calf serum



5 Menet hyl PBSphosphate buffered saline PPh3triphenyl phosphi ne RIroom
tenperature SCXsolid supported cation exchange 10SDSsodi um dodecyl

sul fate TFAtrifluoroacetic acid THFtetrahydrof uran TNFat unor necrosis
factor al pW2N@3885 | 5. 5' -tetranet hyl benzi di ne PCT/GB2009/051303
15M T3- (4, 5-Di net hyl t hi azol -2-y1) -2, 5-dBphenyl tetrazoli um brom de 19
Cl ai s ]HA corrpourﬁgur?g) formula (1) tEiu0O NH oA Owe Me(l)

HRP horseradish peroxidase

JNK ¢-Jun N-terminal kinase

MAPK mitogen protein activated protein kinase

5 Me methyl

PBS phosphate buffered saline

PPhs triphenylphosphine

RT room temperature

SCX solid supported cation exchange
10 SDS sodium dodecyl sulfate

TFA trifluoroacetic acid

THF tetrahydrofuran

TNFe tumeor necrosis factor alpha

TMB 3.3, 5.5'-tetramethylbenzidine

18 MTT 3-(4,5-Dimethylthiazol-2-yl}-2,5-diphenyltetrazolium bromide



or a pharmaceutically acceptable salt or solvate thereof, including
all tautomers thereof. 2. A pharmaceutical conposition conprising a
conpound according to claiml1, in conbination with one or nore
phar maceutical ly acceptable diluents 8 carriers. 3. A conpound of
formul a éL) according to claiml for use as a nedicanment. 4. A
conpoun ormula (I) according to claim11 for use in the treatnent
or prevention of a condition selected from COPD (including chronic
bronchitis apd enphys , thma, paediatric asthma, cystic
fibrosis; sd?@%?&£@¥§$gﬁéW8§§thic pul monary fibrosis, allergic
rhinitis, rhinitis, sinusitis, allergic conj ivitis,
conjunctivitis, allerggg dermatitis, contac ddrmatitis, psoriasis,
30

ul cerative colitis, infl d jnt R r npheunmatoid arthritis
or osteoarthritis, rheunfitdid drth

, pancreaffitis, cachexia,

i nhibition of the grow h ahd §retfst agi syof tunm®drsyincl uding
non-small cell |ung carciggnma, breas! Ar ci noma, gagéric carcinona,
col orectal carcinonmas a | i gnant mel anoma. 5. A conpound of
formula (1) according t im1l for use in the treatnent or
prevention of a respi ratop# di sorder. ,p. A compound of formula (1)
for use according to claififf4 or 5 in !:onbi nation with one or nore
ot her acti veri agptetinecduticaly. adceptablzosall af sbwatuti@rdof,) ifcRidings ail
according t i L} conbination with one of nore other active

i ngredi ent sq%@+@%:rtg1é%f%é}bm steroi ds, beta agonists and xanthines. 8.
Use of & codpRi@facsutieal canpesitionconpseing pegmpouns agcordingftoclalmht in
nmanuf act ur e cafnbaliBdhiGASHRIYr dPE phdtthakboRREINERE td i3fs, &
condi ti 32 sel ect ed (;rfg{m Lﬁo C@Bgﬁl ncl udi n? c%@éﬂ?gﬁfﬁgndé%?rt”?;ss' an
enphyseftn) , 7S&FHENd pifagrulz (1) fecqeingq clapy dforuise pp agegdicamest coi dosi s,
i di opat ki ¢ putomprany of ifbros @) aadokdimaytacclaini Mifod 8se hth@itiekh®nent or
SINUSILIS, BhdyBhinGor GUBhIRGH {fdddgfronpon) unct ivi L s, all ergic
dermatitis, contact dermatitis, psoriasis, ulcerative colitis,

i nfl amed j oidHRP diselyainarshrenic mbrenghitis odnd amphyseniad esthroat eaatiatiic riti s,

rheunat oi d agthhval toyStic MEHBSE,C3rkbibiSsis, CRMASHICApUIMBRADT fitr .,O%ilePd?@
growt h and rrr}st.gstﬁs.gs of tunours including non-small ce ung
carci noma, BFEESMYEFEYENE, gastric carcinoma, col orectal carcinomas

and mal i gnamtergiel compmetiviis, Acopjuactedtis, fatlergler @paraitis, 0cor@dct adep@afgund of
formula (1) pQ&ria@isPﬁ@ér%&%‘iﬁs‘fﬂ"nlﬂg%ed 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.

5. A compound of formula (I) according to claim 1 for use in the treatment or
prevention of a respiratory disorder.

6. A compound of formula (I} for use according to claim 4 or 5 in combination
with one or more other active ingredients.

7. A compound of formula (1) for use according to claim 5 in combination with one
of more other active ingredients selected from steroids, beta agonists and
xanthines,

8. Use of a compound of formula (I) according to claim 1 for the manufacture of a
medicament for the treatment or prevention of a condition selected from



acceptabl e salt or solvate thereof, including all tautomers thereof
whi ch conprises reaction of a conmpound of formula (I11): tau ONH2 Me
with a conpound of forrmula (111): éqli”) wherein LG represents a
| eavi ng group. 10. A process for prepéfation of a conmpound of formula

) or a pha eytically acceptabl e salt or solvate thereof,
i(n)cl udi ngpal ﬁggﬁ k' 'E)‘fjr‘éﬁ%g )téHré’Plé?o FORFIitSh 2BS IPRYEETR)e St RARdIgtric

conmpound of &xtimal aysfiX)fibrdsis, Qﬁ}co:d&lé (ididpathié Mpuinerrp GuRdisOfanégicmul a
(IV): 21 trlh%mtls, r)hlnms smusl\PS,
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.
9. A process for preparation of a compound of formuia (I) or a pharmaceutically
acceptable salt or solvate thereof, including all tautomers thereof which
comprises reaction of a compound of formula (11):

\/CPL

tay fe) N

o NH
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Me {1
with a compound of formula (Il):

O
LG;

(1)

wherein LG, represents a leaving group.

10. A process for preparation of a compound of formula (I) or a pharmaceuticaily
acceptable salt or solvate thereof, including all tautomers thereof which
comprises reaction of a compound of formula (X):

Z N

|
o
CO
HoN o)\
OMe

(X)

with a compound of formula {IV):



Me (1V) and a conpound of formula (XI): (XI) wherein Las and
LGS each independently represent |eaving groups. 11. A conpound of
formula (X): or a salt thereof.

21

Bu

7\
Ny NH,

Me
{iv)
and a compound of formula {(XI):
(o)

LG.;’JL‘LG5

(X1)
wherein LG4 and LGs each independently represent leaving groups.

11. A compound of formula (X):
T
HoN o)\

or a salt thereof.



