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PHTHALAZI NONE DERI VATI VES AS | NHI Bl TORS OF PARP-1 The

present invention relates to phthal azi none derivatives
w@r@Ins7y use as pharmaceuticals. In parti cul B€T/GBR@®8/050525

present invention relates to the use of these

conpounds to inhibit the actjvity of the enzynme poly

(ADP-ri bose) pol ynerase-i Jlso known as

pol y( ADP-ri bose) synt hase and poly

=T ) . r
NERL GONRQUNEE a8 2 B AR YL AR RS PARIGIE G AsErTHz
mul ti domai n pMPBULATIQR ADELINTERMEEIATESI n t he
signal ling of DNA damage through its ability to
recogni ze and rapidly bind to DNA single or doub
The preseiy 1we§gqlgre(lqumﬁgm p@encaqyacet@,a@@p, andl sagts and 4glvates thereof
sl DR A ot S0 e SRt R A magpical
cortdpiticay cantamigathom| ﬁltb}broaéssémfﬂbﬂﬁg)prepardtiﬁ)ﬁl ICregadléhy farms are
donaln ut differ in their cellular functions (Ane et
alsq disclopg essays 26(8), 882-893 (2004)). O this
famly PARP-1 (the foundi ng nmenber) and PARP-2 are so
far the sole enzynes whose catalytic activity are
W@QR2004(1888 83 araly W éOQ;ﬁzf@lﬂﬁﬁ@ ﬂtseloeé a B ssif camgolprds akdsch include
i ng, t hem uni S now known t
oS oAb 4 o il A P R0 iR P A ipectal o be
ustM%i 1he Mainftgh HEN AHbud ERBirAOR) alﬁéa@,@st irRMudifedsthiild ¥STOPD.
differentiation, apoptosis, 'DNA base excision repair
as well as effects on tel onere Iength and chronnsone
It h%% ??I Iblet f ddﬁ%gég)t-)aryl a nrgo’t dbslcilots%d in t nga S ABS Vle gﬁplﬁ%’a’twns is active

at WBCRITH for and elh@&seﬁanmr[ﬁmememﬁomgtm piRhOEies Seis
has identified its inmportance in the fornatlon of

compgomdqf M@f‘sleyer&wamglbmeﬁ high ¢ IRELZ ROtERAYAVith g speduldy long haf/f life
angrofgln§0h{?3ynn g%y a%ﬁ é%dlcakug! ﬁ?%#@%%gg °

Springer-Verlag, Berlin (1987)) The DNA bound,

tivated PARP-1 ilizes NAD+ to synt hesjze
Ing ﬁe@afrneeo@%}nvaﬁﬂ% 1 Proyfdasigqoampoupgp %m}@&l)e. ns,
i ncl udi ng topoi sonmerases, histones and PARP itself
(Rhun, et al., Biochem Biophys. Res. Commun., 245,
Ok 0 §1998)) Poly (ADP-ribosyl)ation has al so been
:ﬁ w th malignant transformation. For exanple,
agﬁi}ity is higher in the isolated nuclei of
formed fibroblasts, while both | eukem c and
gf on cancer cells show hi gher enzyne activity than
the equival enfy normal | eukocytes and col on nucosa
(Mwa, et al., Arch. Biochem Biophys., 181, 313-321
(1977); Bur2|o et al., Proc. Soc. Exp. Biol.

Med.
o Pt 3 ERbH Y S R o RS T

fludoBiphahyd- X ATBH)propendakad ah® (1Bm-gnREmsiAl %{ZQJ I's

significantly increased |evels of active

dingqsinyd pioe itk fyg})cwﬂQprlijS ﬂ’qweblbe@wlﬁdsé}ﬂﬁyﬁpreﬂa@%md at ed

or Q’éﬁl\ga‘[esh[h%%@; or bt %\é cegtlcggggﬁé{)%a?léjs}ﬁltg kﬁieﬁ&fg%%&%ﬂ o rrbe r

phﬁ&mb@mkﬂmia&u@abbw@mght i nhibitors of PARP-1 have been
used to elucidate the functional role of poly
(ADP-ribosyl)ation in DNA repair. In cells treated
| P
B R S O A R
enakuubinlen gln(dereksbodimat ofithe,inWNation éhe cfbﬁii)ouﬁ@ (i) Es&ﬁre(eilgﬁl@)t Jeast
Berger, N A, Radiation Research, 101, 4-14 (1985)).
Subsequent |y, such inhibitors have been shown to
enhance the effects of radiation response by
suppressing the repair of potentially |ethal damage
(Ben-Hur, et al., British Journal of Cancer, 49
(Suppl. M), 34 42 (1984) Schllcker et al., Int. J.
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Accordingly, the first aspect of the present invention
provi des a conpound of the fornmula (I):wherein: R
WO 2Peesm s one or nore optional substituents PEI/GB2008/050525
fused cycl ohexene ring; X can be NRX or CRXRY; if X =
NRX then nis 1 or 2 and if X = CRXRY then nis 1; if
X = NRX, then Rx is selected fromthe group consisting
of H, optionally substituted G . 20a|ky|, optionally
A
SOR{REHLREE ot ot AR 8B P T oy i e prothr
mnsubﬁmntmﬂeﬂtQm%Q&nmﬂnnmﬁat|onalIy substituted ester,
optionally substituted acyl, and optionally
substituted sulfonyl groups; if X = CRXRY then Rx is
A ﬁﬁh&%ﬁ&)dﬁrﬁ%o‘fﬁ% 195@1‘1’,'1Bn GRRStoRE ddﬂﬂ)rﬁgs bcorﬁ?&dngrlﬁlf&%mla (I):
substituted G _20 , optionally substituted
aryl, optionally substltuted C3- 20 het er ocycl yl ,
ﬁtlonally substituted am do, optionally substituted
I 0a , optionally substituted sulfonam no,
ubstituted ether, optionally substituted
nal |y substi t ut ed acyl, optionally
stituted acylam do and optionally substituted
sul fonyl groups and Rg is selected fromH, hydroxy,
optionally substituted am no, or Rx and Rg may
t oget her fhorm an optionally substituted
spiro- C3-7cycl oal kyl or heterocyclyl group; RC 1 and
oraﬂﬂvaedwbmﬁhrpmunmg@mmawyawhpmbMShbﬂ@RXQVraRﬂvmeoﬁ@Z
h lg g%] t%@ th with the carbon atons to which
P Tﬂ@?a \d a??g% 85 ey form an optional |y substituted
fused aromatic ring; and RlL is selected fromH and
hal o. Therefore, if Xis CRR, then nis 1, the
As érshigsorhaboive, (e componmdzol (praula 1) j¢ qapatlRR( exisiengrinjogher stereo
QMo 0 S
o0 FAMRO (HfoniSpries bR Rah oo ot B ool oren

aspetieofliesesint hﬁi‘éﬁtﬁkﬁﬂ on VVlIIQ?éILleSrsa)oﬂ hign gaee Woheal of the compounds
COprOSl tion conpril sin a C erO I rst asp

of BT (DneiRRHISL (4011 ae B eLat o2 Gims PPy dini ggparbonyl]--
ﬂu@toﬁtf)h%&l-@sgﬁp%l)ﬁ%paﬁt E&& Sélbele é:é'tgd' tg %xﬁ’i‘bﬁ\dfgﬁ‘ﬁz detclﬁslty, as will

use o e first a pect in a
mittneabfidrt(Rohnd (8 isumman or ani mal body. A fourth aspect

of the present invention provides the use of a

compound as defined in the first aspect of the
Thé Mﬁ&dn%f'f&n{m@%& iy R cdbered BA s%%?étbhatrﬁ{acet&ﬁhlly

preventing pol ri bose) chain formation by
accepliablsistit.y atshbfamﬂ asatty Imbnez@hbctdlmﬁntmm inPaRRnthe compound is

[ or RP- 2 h .ment  of.: cul ar
in 7 Safher Wi bmsak, Bk AEURRE 9 R ies R Sl Promwret g
pth%ﬁﬂﬂﬁN@@ﬁtﬂbl@ﬁmnﬁ&ﬁ@ bhdesi hr@lhdu'ﬂg HO¥, %anfé%ﬁ &@nﬁblﬁa’%bs Salts
and cardi ovascul ar; neurotoxicity, including acute and
derpeel Sreine inor gaainasesinelyde.diut aleanos hanlpé twlnwnu@, eileigms Hthium,
pottti&%? rrft%{éé s eccﬁiﬁm 8}{9 Igcf&%rergetgf%aﬂt?tssea‘gg ggﬁt?%ﬁfg m
pha&ﬁlhbﬁ’utfcaﬁy adcﬁlﬁth’almﬁah@diyc basse hncﬁlc&&aﬁﬁof pﬂrﬁzﬁ’yﬁdeb@ftﬁiary or tertiary

colitis.and Crohn's di sease; nultiple sclerosis;
amies,ubsityicd pmines ingydipg Ryurady. OC&@T% pybsiiutedamiggscyclic amines
and bRRLBR @%clﬂhg&%@sf?ﬁ ' s‘ﬁbﬁ X %.]Ig ﬂlt?é’“b@tgﬁl%r gén‘%éﬁﬁﬁ‘%%ﬁfeme, choline,

surgery; pacreatitis; roscélerosis i seases$
chlarplacaimat edldpyodalre, NAN i blbbnMethylendfdeamme d/lethyncdaimi%ARP

dle&@/iaéﬁ%g%aalﬁg‘ A un&@%%% IBFt {'llatg]g]?eQ?@%P ﬁﬁgthﬁn?lalﬁlll%’ ng

ethy RAH@MIRN méthﬁhtﬁuﬁtlhﬁﬁ@m%ypp@mh@ gl AR, gtuféuia%tme,
conpounds as defined in the first aspect of the

I nvention can be used in anti cancer conbination
therapies (or as adjuncts) along with alkylating
agents, such as nethyl nethanesul fonate (MVS) ,
tenozol om de and dacarbazine (DTIC), also with
top0|sonerase 1 |nh|b|tors like Topotecan I rinotecan,

-, — . .. e
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structure, that is, a cyclic structure having
del ocal i sed p-electron orbitals. A kyl: The term
WO 200kPV4378s used herein, pertains to a nonoval BCE/GB2008/050525
noi ety obtained by renoving a hydrogen atomfrom a
carbon atom of a hydrocarbomy conpound having from1l to
20 carbon atons (unl ess ot herw se specified), which
may be aliphatic or alicyclic, and which may be

hlSﬁ@]]EF I@td?a%aﬁﬁn g*golﬂ'if%%ﬁﬁie (lfsfl“le 3. e [Lﬁlﬂlﬁ%; lt%?r}dﬂélﬁteugﬁérgtgi’ne,

y Unsat urate i ncl

piptHiéinsylolyidndss &sind] xecaihe, patikys)ydrtiarg poatydahiky (2- methylpropan 2-
cycl oal kyenyl oal kynyl , etc., .di scussed bel qw.
amitig t%%ﬂbt%&tle&rle@wl@ytln@ﬁaﬁlﬁ@ylatme SHBOPY G trgmetléamltﬁ and
the l&ethaﬁa-lat%%e & the ﬁ?k?b 4s Weﬁtag n%n-@&p@ﬁﬁnﬁﬁﬁn{‘m atéi’flary
car bon at ons, range of nber of carbon at
mnewanmh@@UmhendemngJ@nnoﬂmmhwyw mnamnum@dahﬂnﬁhﬁmnnmnumL
tuptgﬁ@tns to an al kyl group having from1 to 4 carbon
clige 1 es of groups of alkyl groups include G -
al kyl ("lower alkyl"), G -7 alkyl, and G -20 al kyl.
Note that the first prefix may vary according to other
In ¢neranpbpdiraerd ;of therinesadiopties canapouna ohtarmataed) klik {he form of the 2-
megty &rgﬁan-%ﬁ%ﬂr{e‘ s{agth g@fv%Eeﬁ,emFIu B 4R d a#elzslk%%n%ltat %Bther asppet 9 of {he
inv3ntict, @s chg«ﬂvrzm:sE@f sxafts,(suasamwatdgtom)maaylw@aﬁ:t @hiaglsalts.
groups include, but are not Iimted to, nmethyl (G),
ethyl (C2) , propyl (C3) , butyl (C4), pentyl (C5) ,

Thd 83%{4) Lgngg)g th Slﬁttfe Q{IPC%E') prggz[‘%{le gﬁ%l&% torzlt?Q Hoc@&%lts iven in the

exan@lesHelow ethadﬁwly m@compouncb@mtbadﬁquec‘(@ a fa)xtyre af elnanttomers
el codecyl s, of substltuted sat ur at ed
whighyrag fhe WPP@@%‘@I 6%3 P‘H%ﬁe mgotﬁff« naques kBOWD iihe agf tp give the pure
( I u
or tﬁ%ﬁﬁ%téartty?&e gsﬁytaﬂler e kxa rﬁ‘%lg )tlgtttg cht(og:lga)togr%ﬁh h}é% b, b
altqrGtive, Bsuanys|of sntelfme(dmts qcbmpcpltnds edyh ssatqmntatued (b, amul’me deparated

prugrl k%ﬁ&?{?pﬁgs | mr['{ttlé?tge %ds%ﬁ@ | S?](tltﬁ t(]5(/0()35(§1%c)1ﬂd (1f) as

defadd iRER-dREMHIS hefeh are nﬁ%‘lfaﬁ?i |eachTﬂ6ﬁntaﬁreﬁlbo@iﬂf&1|ﬂ Bt the idention.
used herein, pertains to an al kyl group having one or

In grfirthecaspberibe avbuionduasides Hpiedess fexthapraperatipn gf aagrpernd of
clude C2-4 al kenyl, C2-7 al kenyl,
ﬁ“%5§5@%WE%%3&%%Ei§nples of (unsubstltuted) unsaturated
al kenyl groups |nclude but are not limted to,
et henyl (vinyl, - 1- propenyl (-CH=CH CH3),
reagigyy ﬁ@%VWXWﬁ¢P§ﬁﬁﬁmﬁyﬂé}hC}l2) i sopropenyl (1-
met hyl vi nyl, -C(CH3) =CH2), butenyl (C4) , pentenyl
(C5), and hexenyl (C6) . Alkynyl: The term "al kynyl ",
old Berein, pertains to an al kyl group having one
¢ n-carbon triple bonds. Exanpl es of groups
grpoups include C2-4 al kynyl, C2.7 al kynyl,
Exanpl es of (unsubstituted) unsaturated
groups include, but are not limted to,
(ethinyl, -CCH and 2-propynyl (propargyl,
FC}Q CCH) . Cyckgglkylz The term "cycl oal kyl ", as used
herein, pertains to an alkyl group which is also a
cyclyl group; that is, a nonoval ent noi ety obtained by

tom from an alicyclic ring atom

wﬁﬁ%”&ngggg§é€0@%1 Gng of a carbocyclic conmpound, which

carbocyclic ring may be saturated or unsaturated (e.g.

partially unsaturated, fully unsaturated), which

noi ety has from3 to 20 carbon atonms (unless otherw se

specified), including from3 to 20 ring atons. Thus,

the term"cycl oal kyl" includes the sub-cl asses

cycl oal kenyl and cycl oal kynyl. Preferably, each ring

has from3 to 7 ring atons. Exanples of groups of

cycl oal kyl groups include C3-20 cycloal kyl, C3-15

cycloalkyl C3-10 cycl oal kyl, C3-7 cycl oal kyl .

p— I T e T 1 o - 1. . o L,
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be referred to as a "C5-20 heteroaryl" group, wherein
"C5-20" denotes ring atons, whether carbon atons or
waoeienosrons. Preferably, each ring has from 5P€DGB2008/050525
ring atoms, of which fromO to 4 are ring heteroatons.
Exanpl es of C5-20 heteroaryly groups include, but are
not limted to, C5 heteroaryl groups derived from
furan (oxol e), thiophene (thiole), pyrrole (azole),
i m dazolg (& 3-diazole), pyrazole (1,2-diazole),
trlagoI@, oxaRol e, isoxazole, thiazole, isothiazole,
: +4 tetrazole and oxatriazole; and C6
o groups derived fromisoxazine, pyridine
pyridazine (1,2-diazine), pyrimdine ( 1
3 di azi ne; e.dﬁe)cyt03|ne thym ne, uracil), pyrazine
(1 4-di azine) and triazine. The heteroaryl group may
be bonded via a carbon or hetero ring atom Exanples
in whiclCB- i2 @n ketefooamg grgum lplsowdt tohdeatpificeor abtbd resulig,
derav 1|V€ glgd ?}?b[g)::l?]a@\éﬁ noltEﬁ %hmrﬁég%%ﬁal& %ﬁcgﬁtta re%attysolv%{eool%%glvate of

a sAENFIRE RiPPHRNRe otPH B, ty}b1§élly|'@106|aﬁgyl @refPraBBL QEML. YFhe reaction is
groups derived Fronl qui nol i ne, |squ|noI|ne

sulwémm@z@uﬁen a pbytab&fommna pirpevagstidemperetusa ity Pngyerabgsment using

nedEhAYES: Homeagt Idinenandyxanthene. The above alkyl,

?eroc 61 aryﬁnp groups, whet her al one or part

of another substltuent may t hensel ves optionally be

substltuted with one or nore groups selected fr

ojas obepmpyadsaldiormpladl) aad tsglﬁ/&%@m%thw%ﬁ @*&n a further
aspg%:\gq%vajmgrﬁlon Fonehbodirént of 1n!/ent1'6'){%l %Fo crg_t'allﬁ%lg %rms of

erein R1is an ether substituent,
corfpounds af foymubyr(duip fcalasnl foah and edtht mhmn&tlﬁlprﬁpai R{amme salt as

het erocyclyl group (also referred to

dag§8§néﬁx?ﬁ§%§ééFHEQClyIoxy group), or a C5-20 aryl

group (also referred to as a C5-20 aryl oxy group),

preferably a G -7 alkyl group. Nitro: -NO2. Cyano
Th¢ pprnpauing, of thar ibweritionj dred phar@heufically dckeptable salﬂ}éo:]:@t@thereof, and

rein Ris sub titu for ex

ny%ﬁkfleé?w s B s PR b SRRy Pacyl o

Qé-sf‘p rafri aRay bl)stru@ﬂ@dlg&s&se&&ﬁ@@ﬁ/\%)bﬁ in€L@HP: dseHnsD 1rg:lud1ng

erred to as C3-20 heterocyclylacyl) of a C5-2
broaehipl, gHesals, malinsie, esriasiceekeraseandesdpdrugripduged (including aspirin

o SHTR D S o B SRR B AR o

seveﬁﬁe@)tﬂil‘ﬂtﬁblgcam@d‘saﬁ i aﬁwa hyperGesfontiy €t s S ) Brdrdeidlystiykfive pulmonary
C@ O Ph (benzo¥ . phenone) . Carbox (carboxyllc
dlS%Pés? yding Wésefiput and cosgpRilir bronghitig; emphysema;

broﬁé 1@5tas194%&ﬁri?ﬁpéﬁgz(sgﬁ%)ﬂos9 f%n ‘?@%F‘Eyﬁd g%l%tg% g{gg er

hyﬂaeﬁeﬁsmvyy: pydungmaitisp Jungrfitao s -uﬁﬂudmg/ Eryptogapic fibredfiey aibd:qhtw

gt rkerat pp S, GOrOmp( OO ENEIE e oy ok Wergy ol
chroﬁ-i(:‘r@e%rpﬁlc%)c@ng ﬁlBgrcu@%rsq}l iberﬁﬂbﬁ@at{cp@tﬁm'\%{l infections;

car banyl, am nocarbonyl, carboxam de): -
complaaagpms ch]luwtjaerlaata@onnda@gdnamﬂItlyromlvph@ dlsorders of the lung

vt PRl Bl SRR MY By GHE PR BRalr
chrofﬁ(:-c@)l 0c1%&@)1tfﬂh|ﬁ:ﬂﬁnma Qﬁd\l(e@fét&%%ondnwns of the airways, and
HCH2CH3, and - C(=0) N(CH 2CH3 as well as

intragpTHe C@F&bu peylt¢ andgfirenic Fainiis dncﬂudmg thg@tlh medwam@n@ﬁée and
Vasﬁh}ogoqggﬁétfsr g@eﬁrﬁawgﬁgasoﬂgyall%gg? ﬁﬁﬁlﬂg ﬂl%ﬂ.lduggolrhrﬂﬁs nervosa (hay
plperldlnocarbonyl norphollnocarbonyl
thionDrphoIinocarbonyI, and piperazinylcarbonyl.
Am no: -NR1R2, wherein RL and R2 are independently
am no substituents, for exanple, hydrogen, a G -7
al kyl group (also referred to as G -7 al kylam no or
di-G -7 alkylan1no) a C3 20 heterocyclyl ‘group, or a

N NN o o s s
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In sone enbodinents, Rl is selected fromH C and F

In further enbodinents, RL is F. In sone enbodi nents,
WERED0Y0e3d RC2 are both hydrogen. Wien n is 2, PCT/6BMNRX050525

In these enbodi nents, Rx may be selected fromthe

group consisting of: H optipnally substituted Cl1-20

al kyl; optionally substituted C5-20 aryl; optionally

substituted ester groups, wherein the ester

b t I

feV§H %%shlt uﬁiﬁ Saé ﬁﬁ@?lgegqlgﬂegtlo%nglﬁgﬁglwe ¢ St Hl g{;’la Jlr}ﬁ 1nfdect10n due
{0 IGSOEARRY s yltlahai'dsylrﬁlmbﬁztal, t:cb:rbeaimtub |(ma111ttldrg S RSps1d aﬂm@bwrus

optjonal | y substjtuted sul fonyl group In further
2. enbBefeRH tJemtSR%rt%@ﬁ[%éssgeae@tV@&l #rigRie gr oup
ostg&%hﬁg/bﬂgoaq{hfroﬂ b8 eﬂrﬁﬂzﬁ‘lyla}{d §éb%ﬁ@lér§z% §8r Qani c?{ﬁéﬁ%ttéﬂ hip

optionally substitut aryl; and optiona
dysplesst pd:rutcekjanelsltlmbatgspouqbﬁ;uSv\MIewrbat:h enés¢dkrpain; rheumatoid

i SR g eerereyeedl iy S Shaa Toridp ol nlydifg Hyegfosing

spo%& IRy pRsiasie |aﬁﬁﬁﬁ§j rédcA b S A Rin@ NSt atddGphdartiopathy;
¥|onally substituted C1-20 al kyl (e.g. optionally

sepgtg lagthtitis ansotizr- 117fect1@;r—red}3|tedtarth(@|aﬂ1ﬂs)and(bgnq‘: dﬁgﬂdpgs such as
tubgl%gsois{s: ht fﬁgm%q%tg glsé/ 58, plt%li g%% %F g\én%‘;)élrpe,taﬁ nSnF}l Irﬁ/c (frystal-
indBed@ovitis ﬁlchﬁiuﬁgeutﬁﬁét At fcﬁl@[ﬁn@pyﬂopl‘ﬂ(ﬁpha‘te Sil'dﬁ@s‘it[dntdlﬁéise and
ester. I n enbodi ments where X 1s NRX, when
calgigpy apatifel rglakedierdonybuerl apg Wnoweﬁ anflagisation 8ﬁh%et ardeeﬁ%?y
Iy )
prnlﬁ?t hox;e/s)g&ﬁ@(ﬁéf ﬁ@t‘%}{% gfr%rloﬁfg )gtlenﬁc g&l é%é ét(ﬁ% g%ﬁed (S%Ieré).derma,
systemluaiupmy IerytknﬁynatmudJ mised cptyr[etctiyd: blssuadd;eatsﬁ awinendifferentiated
enbodi ment unsubstituted. | f t ou
COTRIGHIEYS e Seaéﬁén YBREiory gwegatﬁlﬁ§/ iy dictraiePrsgficng
, v :
polgéﬁgﬁilgxé', qogﬁ%eg%ﬂagﬁitﬂﬂzgwg d'[blgﬂlﬂté%t'ﬁggﬁgagﬁ)ﬁ:h)du?%:l%ogﬁéﬂﬁkomﬂammatory
artlgutisles of whmtpveraymbéwmb@moﬁ’ amd fopbcigied sypndremey, and rheumatic fever
even C3-7 roc
o uRReeE bt Sy ap srlipdiy R ke [ G Kby
artéiHQSChﬁﬂgtﬁﬁhu%Ji)fn@ﬂMﬁe pbf}@rtérlﬂt'ldc RS %ﬂ%b@d}b@d“%ol%i’erf@@ #hd

Cl-7 al kyl group ( . Iné et hyl ro
vascylitedes eﬁsocmﬁsﬂ veish elralgmf@gt@ ypetyeenelthy ataeipny; erygglobulins, and

par&gt%tel idw éw F%gullfleﬁ M%cﬁtehag%%q'evelr rﬁgg&gg S*efgfsre]sgﬁ%h‘rogﬁf and

Farhfial Hlibblmﬁaﬁ; BN SKikngthﬁseaé'é. dﬁtgt-llndﬁt&m aythslghs] ichddrgietides, and
C3. 20heterocyclyl, nore preferably C3-7 heterocyclyl;
HD@E@ﬁ@ﬁally substltuted et her; and optionally
sub t s
3. SupBH i SRl RS Aoy o e N PSR e g injury
[fot mam}ib@spam mmjarmee iBeatei &tHURKRYforwkanpl®thésnatoid arthritis,
ocycl it cont.a ne nitrogen rjng. atom
osEPHREN] PAT SHHEIRb) GBS EERGRG (i oS ebral disc
deg%H@t%ﬁbﬁ HeRn Bﬁﬁﬁle{i’l%bu@ idinPidblendBtih), lE’(ih%'NﬁOd@Mﬁé Qﬁéee)se (such as
whi ch itsel ? be su%stltuted (for exanple by chloro
osterponestish Brgot's d@@as% cailoktgbngceasty), rodydinphdritets tegleroderopyrhixed

conptysu i SHEARTTGR S Sk BRI 8 den 0o

periclogtiifyjonam no, the am no substituent may be a Cl-7
al kyl group, e.g. nethyl, cyclopropyl, and the
4. sul Somanoriesis atepid daumetitimegntpet dermalitis %Iqtl}ftr eg@@tﬂ;ﬁo

l,opr o
der&}%ll%ﬁs, I%%{& d?lgyecp %rp% hg}é ger@tv?ty tlo% %Hﬂy- %ﬁ%ﬂﬂs
sebbxrhb&ic dBiinghditis | deembiiti Shcrpetifonis Ulkhth plaand, lidkoh d@&rosus et
selected fromH and Cl1-4 alkyl (e.g. nethyl), and the
second am no substituent may be Cl1-7 al kyl (e.g.
nmet hyl , cycl opropyl net hyl, butyl, cyclobutyl), which
may itself be substituted by C5-6 aryl (e.g. phenyl)
or amno (e.g. dinethylamno). Wien Rx is am do, the
antno substltuents may together forn1a r|ng mnth the

. 1. i
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i norganic cations include, but are not limted to,
al kali netal ions such as Na+ and K+, alkaline earth
w@2a0oms7such as Ca2+ and My2+, and ot her cat i BCIEGB2®R/050525
as Al 3+. Exanpl es of suitable organic cations include,
but are not limted to, amgpiumion (i.e., NH#4 +) and
substituted ammoni umions (e.g., NH3R+, NH2(V, NHR3 +,
NR4 +). Exanpl es of sone suitable substituted amobni um
t
atr%ﬁ@éaé %@g@?g&g‘g&{& i sel{ug 9%}%%8?]&(3% u@ﬁs egz'ﬂfehﬁ}’ésﬁé“ﬂ%%phlgus
petﬁpﬂlgbldnqﬂdie&mot}ets el loga) ettmznm,ea,ngdjeéﬁhamahcamﬂndes toxic erythemas,
pi perazi.ne, . benzyl am ne, nyl benzy] am n chol i ne,
CUtRRERHS RPSROPNE AR B %e “Ratloga JdggSSa AYS Sapdgome, Weber-
ChaMER ¢ ?ﬁdrlo}h%' ﬁkﬁoléﬁﬁ ﬁﬁlﬁ?&hﬁecelﬁﬁt@ )%Yfptn?ec‘ﬁfve n& R M fective;
guatefnary a ntumion is NCH3 he conpound
pannscud:las ,|cotlahmus dymplasnas, iemuoklaonak s@mcnapcamand htheragyspeastic
catl ., = NH2 , be -NH3 +), then a salt may
lesBr B Pasarattedifios Trbitecbingiee o "oul tabl e
5.1 noéﬁ@%lﬁplﬁiﬂit@n&nﬁﬁféhh&@@ 1n@1ﬁﬂ1n§rp@re‘ﬂﬁ¥al hadWdrBsl allBrgic
t hose derived fromthe fol low ng i norganic acids:
Corhthwdm ryrttscantwuraed ORI Wgtiisotlupiditiss gutpimmngne; degenerative
or l%ﬁ or EI%SOKEX cﬂnét c r%tmz? a%ﬁ%ﬁ%}ﬂ@ Ii,]ncgur}l(tj salrl]nspathetw
0 htﬂzﬂhﬂtﬁ’@ sar@oidods; &nfé@ﬂioﬂsllmlﬁﬁdg tyiral tfh@gﬁ dhebayedalf r om
the follow ng organic, acids: acetic, propionjc,
6. sucs@ﬁtroeﬂtesg% rack glessidisr i8IV pertadentitiss eesophagitiy. iigcluding
Jr t
refﬁ@ﬁ?dg%? elgggthg ﬁrggli}%(&;‘gat’sto%tdg @rihngstﬁ%g@é‘é?mg@hah&mg
ulcblenzeaumtwppmnamn prurptsran:uucodla&ailt’.easec irricableshiwasyhdrome, and
acety enzoi c, mar i t ol uenesul foni c
f00§é€ aﬂﬁl@ilﬁt/&l%wlechataﬁ ¥ ?C&ﬁeewteeterﬂ@rt c gid{priegpmple migraine,
rhif@bt Gozemmagt hi onic, valeric, and gluconic. Exanples of
sui tabl e pol yneric anions |nclude but are not limted

7. t 0, altdvogealdeepativs ihaodng h@oﬁmMUmMaltgh@ltd qnderitad; fepdsand
ann r boxynet h 0Se.
cir it ahit Bt R HESE tanygaRe bR AR s gt F¥hisna) or
8. han g'érﬁto@nﬁz%r ﬁe%ihﬁﬂ@' ieehdesY Mk Qithf atd@omehilnRp ﬁﬁﬁp%@ﬁﬂotw
The term "sol vate" is used herein in the conventlona
synsleeises cyefitisanepding agute eng plerxan@f(lné,efsmnaé) @yetigs angchlpnner’s ulcer;
acu(E {1%) (H‘{l]grlilg \%gc{tﬁnt?s P%%Eaht’i? Vgoc{@y%@g,b eo%ggrﬁ@ e%ndesreltqlriéltfls tvrllvao-
vagimtlerneezebm@s dBeadchyrdetdt aysfﬁ@crtlo@(adsmlneale andeRedd)ydr at e,
a di-hydrate, a tri- hydrate etc. It may be conveni ent
9. or alt@r% hHliRction: utpadehroni foflpwing dorgiamalse ransgppatation of
[
ki, WO ARTRIIE pb BT ATY! orRE b AR Bk 3 e tFiRfusion: o
cmpemQ@mhsmmmlamcmmﬂsund in which one or nore reactlve

fun are ed f.rom undesirabl e
Oche a?\?%hég{E? u%ﬁé@%? 041 c{eg}eélt% HiSﬂ@edePﬂlpgmggJD and
nv@fwta%’f}IIQQOﬁg Iﬂﬁlﬁf)l%%El'eﬂﬂlsgfnﬁ%ee Ak ?eﬁ‘tﬂtﬁﬂ@ sﬁ?dr@m@@%gl%gral

or maski ng group or a blocked or bl ocking group) _
athpnoetlet@tsus agd aascehm, |tmpdra|1rmter1¢m,ahyag;t®npt gragsctciterad chromc pain

(aCB Xl%{gev I ntgein? St %&Ste o%{%{f}?eg@ cfreglg%tclﬁ\é)eepafincl:ogfggﬂ%% gmg%isceral
paifl] ¥ Richt Nl RAiAE, @ brhiga Di Rty PiSal RETRIVReh, f]éiﬁﬂﬁid' Bonk Pain,

a subsequent step, w thout substantlally affecting the
paip @psing diom enceryadipmecivesiorsaguropgihicaedhpindromes including

T

exanpl e, a hydroxy group may be protected as an ether
(-OR) or an ester (-OC(=O R), for exanple, as: a
f-butyl ether; a benzyl, benzhydryl (diphenyl nethyl),
or trityl (triphenylnethyl) ether; a trinethylsilyl or
f-butyldinmethylsilyl ether; or an acetyl ester
(-OC(=O CH 3, -QAc). For exanple, an al dehyde or
ketone group nay be protected as an acetal or ketal

. o o e e\
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a base, for exanple diisopropylethylamne, in a
sol vent, for exanpl e dinethylacetam de or
waelr@bboonet hane, at a tenperature in the rangeCDGBA®E050525
to the boiling point of the solvent used.
Al ternatively, conmpounds of 4+he present invention my
be synt hesised by conversion of a conpound of Fornul a
1 into an activated species, for exanple an acid
I e h: .
perf e o P b R B S 0B s o awtoimmune
pnﬁeﬁhgdologles and reaction ofthe activated species
with a compound of Fornula 2, Co ounds Fo[nH (}
c§f yroiditis,

ey Other dpprimaeng agd B AROTds BN MEH uwato
Gr&Rk r@d&&s@ Adﬁ‘?sroﬁlél (ﬁse%sé RiAdBice lfheﬁltﬁ@ qldl tRic&h@dmbocytopaenic

previousl’y defined, or a conpound ormul a 4
putporapebsanophilic fatviitik, @panmmndmasnmmlw@immdmmed

or a ture of..a coppound of Fornula 3 and a c ound
121 SRR et A R gt A

8 aAAe YR &ic§ syRRbIRNAIDY), ﬂébr&d?es@iaﬁsﬁﬂl@ﬁnﬂé aﬁd
ase, for exanple ¥r|ethylan1ne optlonally in

Pmpméwéﬁbesﬁmhﬁﬁ@blvent for exanpl e |ndustr|a
13. ggtch dlovﬁs%ul%@' erbsc?eros1§ agtgpt?r}@hso r\(/)relart]rly alﬁﬁ é)ala ;rﬂ%?al circulation;
perfRmOY Mhsocafditio, rlﬂﬂérﬁmatow affDAURdi@ndine Gﬁrdfﬂnﬂoﬁéﬁtﬁﬁes including

thereof, may be synthesi sed by reaction of compound
mygeargig} mq:@d,gsclqa@mmeger@quﬂ 1W’@Pb eqrdagrgdifg Vafllhélllg§, and aortitis
mcﬁ“ﬁﬁo@%}%fﬁ% &gt % | tﬁﬁﬂ? gpthhlt frﬁtdgé):z ?%F(ilee?ss gff e R%ommal and
periphdrad) xeide includiigyehlghigs am’ctarcnﬁb(mss olcielig ddep vemxharophi®sis and

aﬁg at_a tenperature in the range of 00C to the
co Hqﬂﬁ$?ﬁW¥W°¥ﬁw¥ﬁe sol vent used. Conpounds of

14 For Hﬁﬂo@o%‘%r MRS é%%ﬂﬁ&i é&@ex@Yndflﬁ?ﬁg biRBtaRf béa&olﬁlﬂg UnGrian,
of For a 6: Formula 61 n which I'S as previously

pargedatingebwohiand Cdomcstrpmqlldslmﬁ alFCbbmut tmniprs Formaligaiicignatfecting

oo hefigh” G ety HBT o Rpip S BB SR by o

Ho8¥anR!aad ﬁi@ﬁﬂﬁﬁl@km PRhiphoRk! Mcl‘uﬂmtghﬁe PleeSR RN fredtment of
wat er scaven for exanpie et hyl propionate, at a

metaétfrpe discapean ﬁim%e TPAMIGECAS attﬁb}@—rworahetl%wnﬂrm%pmdqt
of nds F
N R T
maﬁ@éﬁ'déla @ohtils ‘d&’sleﬁdé ReaadvddolAlsemiSopopivicolitd, ynddedriniveds colitis,
W th a reagent cap abl e of h&@rol s|n antrile

1rr1tﬁ?ieét<wel ﬂtﬁpfd@%aﬁﬁﬁ@e SBWFlLRT ARPEICo RPRHEL arrrﬁn%tﬁef d@%‘&f‘@n@@d-
I

o S Bl 08 SHRTBE PO o s P, ESRL i B

emmsmd follomed by reactlon of the resuItlng

i nt rnedlate Wt h sour azi.ne, for exanpl e
16y aPiER%S aprpaiLdeyit talsgdﬁeﬁ%&%w ifs hefebqlilsTge of
00CThHE, {6 ORh 1&1981‘[9)9 éﬂ&ﬂ@és 4 BnRhY 8P ForBR B0, or a
Conpounds "of Formul a be synt hesi sed by Yeaction
phaymageutioathoacrdpiableFolt nutsczlvzge theorafidsaiegeinbeloideingd fos usesin
thE{lreviously defined and Ra is a C -4 alkyl group, with
¢onmpound of Formula 6, in the presence of a base,

f or pRX@ARY €hd FdniduiliabT e irientidd e WRRd to treat diseases in which the
hexamet hyl di sil azi de, in the presence of a solvent,

Ch@ﬂlmklwraﬁ?ﬂt@r h@%&ﬁ@@ﬁ&fﬂﬁlﬁﬁecﬁﬁoraﬁub@ﬁpb’r ature in the
r anggm lar (,go%%g ong ny %}%:b[aelt%%tea%lg't thgy nr{nﬁgtéﬁscfé leo\g 9‘%;1nvention are
asﬂmfﬁh hﬁdﬁtm@ QaPay aus otter tikeses dﬁsknbh BastdilevelN ORK66r7iks
Compounds of Fornula 1 may al so be synt hesi sed by
nmet hods anal ogous to those descri bedabove in which the
nitrile noiety in all Fornulae is replaced by other
noi eti es capabl e of generating a carboxylic acid, for
exanpl e ester or carboxam de noieties, or a precursor
to the n|tr|Ie (e g. bronD) Cbnpounds of Fornula 2 are
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met hods reported in the chemcal literature. Conpounds

of the present invention in which X is NRX, in which
WERR000004M anm do or thioam do noiety, and whi chPEEEB2008/050525

therefore be represented by Forrmula 16: Formula 16 in

which R, n, RC 1, RC2 and Rlgare as previously

defined, Yis Oor S and RN3 is selected fromthe

group consisting of optionally substituted Cl1-20

I

nw%%ﬁy eS|seé%fg&%é%%?@%%§%%gggégﬁgg%ﬁ%xo? %%%ﬁgﬁén?gaﬁmn&
rmﬂﬁmerCEmnpound of Formul a RNBNCY in which Y and RN3

are_as _previously defined, in the esence of a

sol lehfurthepaspesia s IPEsaRdRY BYiIGRBF HAdRs thayscofagopwound el
for{ljlgléaé (e of ﬁ‘gﬂﬁnﬁﬁeﬂga aéd@?‘[aj@@ shit BQ sdl@ét@ thePdort e[%%e?é?lll%%}re

) ounds of Fornu are commercially
ddkmdﬁndbhemnﬁmmuyobengwnmhest&mds®yﬂh@hnpds reported in
t he Chf cal Iltgﬁature npounds ofhthe resent
i nvEht TBTRCT #5PGsti b PReset 1Rir-‘€">@t1°f1rl?r%€k‘éﬁ R aa""&ﬂ?ﬁ’%@wﬂ}’i

forﬁi‘ﬁlae(q){ or & f}ﬁ'ar’ﬂ’[ﬁb&hwﬁﬂy aédaﬁtrasfe%ﬁ oPSoIVAP HRSQITL RtheRdinbefore
Fornmula 1 RCl, RC2 and Rl are as

defgedvn mnwkﬂ@ﬁmm | amﬁﬂhqas@nt for yed @dh@rdpsf mamm@at@nouﬁl drugs

t ti t d
usegd0 S lihed iRy S30EM isB o ppled Sg@\;%?% dnhalsg $2-
T ral 3 th
o A s oFa n@ﬁﬁ?ﬁé Rvs“1 s as

pr evhe usfiewcuweﬁlrtherorelatqsﬂo cwabmytl@rnthmelqs w@%m e coipeund of the

mvar?tl 18 8¥ eg %yzfnﬁ%ﬁ%tg%@% accePtaglteﬁ%Irt Irghreetéeg(}g,ln%rea q}a eg 1%311 ﬁ{)mposmon
or foBthuRXBMPbAPEkiLH A 06 aPRIHIAITRhe Riverdtidng RRLRALibERd ddntlitently or
range of 00C to the boiling point of the solvent used.
seq@@#ﬁcﬂum §s arombinge PEcPRtioIRh) angther tsapstiag agen{or agents, for the
d by nethods reported in
Ue ﬁl ﬁgﬁgégpuﬂ?¥%@§fﬁxgha§§}ﬁﬁh ds of the present
I nvEnparoculam forhhe e amest ARG 1n|ﬂﬁmwmt0r§a dRxades swetl BCbechot
group, consj sting of .optionally su stlt ted G

res{rr@%%k&eu@aw&a%ﬂﬁe@%?q% Efiplasthaigaliteieiing idiic

: r
DHRFLR BIRORE AR EGUIT. BpraRe ”%qug%%e?%w‘;‘*’ﬁzl’@?%%& the
corpp@nBECaf dnndnﬁ@ﬁommyé)a@hmbm;:lvmmehly liseeldébetomd from

t he r OF e%}ﬁglny hn %WFOI’Y @%e hg%?%&%@fgﬁjﬁs)t %Fﬁﬁ‘éﬂﬁ non-

selédﬁg’@fcyﬁf) ofx?géﬁa%‘COIXLl ¢@@X Y iSB%drk Whk8dr §51iéd topically or
cycl oal kyl “or heterocycl group, may be synthesised

Systﬁ}nm@hfc(tsuwsaﬁmalc@mm @Inae@f p@@rqmﬂ aeldsugh phingproxen,
ﬂuIGo? IRRYN fder@%rloF CF W rofen Fé"ﬂat%g'tes tch3y %&%mw gc1d

previo presence O are

mda@l%ﬂfacmf QilindX@ éﬁoﬁeﬂdh@ @ymyal@ﬁ@sxuohuﬂpm@mmmzsﬂalsulmylates
trlacetoxyboroh ide, in the presence of a solvent,

sucha agiE R |S%le%ier%2§r2 1%@@@%%@8.%@@%%@?@%@ wHecarsib,
C
Valagdoqg)r, %ré@c%x%b tp%I[eeCrS%a(lﬁqgh g%&%g%bf c?g odoxs/gér}a?er] bnhlbé‘%m nitric
oxidé dbﬂn:&s SOING@IDE); gme@boﬁmxrqsmumds(vdfeth%m admimst&@é@%lﬁcair @al,
commercially available or may be §¥¢Ehe5|se

INtFANRGHY FUE¥eRoYS QrAnth %“@H]éﬁ%/%léqs) ILBeIER3Hee gef@%%‘&[?hds
hyd%EX)HPlﬁ)rQ({lLﬁﬁ@ R p Y B4thin@ MaurAh oMl G 1b ik hare RERY ofa'l‘ g&‘l'a' ch

IS op |ona y substituted sul fonam no and Rg I's

prepaptibes; pepgesendiectriy; Ronraiqula Sherapieshich las RyalRChic, ac1d
RO2 and ar.e rev ousl ined and RN is

ety aud PoBhel e B TER h SRUGSBR Bt  onal 1y
substituted Cl1-20 al kyl, C5-20 aryl and C3-20
het erocycl yl, and RS2 is selected fromthe group
consi sting of optionally substituted G -20 al kyl,
C5-20 aryl and C3-20 heterocyclyl, may be synthesi sed
by reaction of a compound of Forrmula 20: with a
conmpound of Formula RS2SQ2CI, in which RS2 is as
preV|oust deflned optionally in the presence of a
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conposi tions, and/or dosage forns which are, within

the scope of sound nedi cal judgenent, suitable for use
WO poogom3art with the tissues of a subject (e.gPCHGBRVE/050525

wi t hout excessive toxicity,irritation, allergic

response, or other problemay conplication,

comensurate with a reasonabl e benefit/risk ratio.

Each carrier, excipient, etc. nust also be

"ac ' I

ot harE PREE e b SP RPAE: SlaBTL A GRIRLIN R o ¥okdbobiifor th
inveatidn, er & phzdhiablﬁnicsl,ly eocepqablershls theedaf, togaherbeltﬁ ouydking or agonist

standard ph eut exts. See, .for exanple, . .
or gL BRBFKPh SRS thLU&In&&g&P&S.%@l act 3Ry elircisigalling

0] ti .

patflggyzsusru% gﬁﬁﬁﬁ@lﬁ%ré{z%f tﬁ gbC st%gt%m(% %Eal;pﬁgt bERL bR gamma
intérReron sn gsoln-$Sik Pharwth Cetiri tygd 1 ($6Fe1r)cm3érleums hLgdicludymg IL1 to 17,

ub.  Ljppincott, WIILi] & W kin . and.
and itk SR BEOBhG ot st ol G0 g ags faigy alpha
(T}lﬁ%émh'fﬁ%é QURUs ahli aner H%Mo&@ﬁ‘a\{ QRIS dsY éf&%x%ﬁ%q{ﬂﬂ&%ab

in unit dosage formand nay be prepare any met hods
adaleiumabn avhCDR-3 10¢ amd TNOTreq@ipaorrmaggoniSis (Ilimllnrhngl ouisiunoglobulin

| ncl ude the ste bri ngi ng into oci ation the
ol Eieh A SRTCt H S SRR BV oR LEORLER b1 Rty fline.

Or  IPARIBHCAS BNt b LN (6 rzlto%mbh{ht@ﬁ Bek dbmpdiliR of the invention,

formul ati ons are prepared by uniformly and intinmately
or @phmacﬁgltmﬂiwa@sm@blﬁ arli Beraohevidic s mpsodong dohbodyi tetgeting B-

finel ol i arr 0
Lyigpfits U Rl A hbdRall PRASTAGR IS bR &b T E LAt
Hubpixmuigfi ons nmay be in the form of IquIds sol uti ons,
suspensi ons, emulsions, elixirs, syrups, tablets
| 0s h@@@seng Ilfaﬁml%stﬂbw&béfr @lat%Sataélm Eanbipaionat @ comppwsd of the
1nvgf£ és;{a 3 81}33‘};1%@&3 5?51%'; 5&%pta91%ss§ﬁme?&jf Wi tﬁamﬁlﬁa’tor%%lcﬁemokme
recbgibtifi@stioredueh tasiar | aﬁﬁgorﬁsrt oﬁélﬁislolC@RﬂzﬁJGRﬂﬁatGm CCR3, CCR4,

ol Bk el BB Rl B ABsRb R on,
Cxeaehenecies, dabhehid CRA (NLAICTKNS ranf 38 LTRMr the C-X;-

anount of 'the active conmpound; as a po er or
C fgmdpul es; as a sol ution or suspen3|on in an aqueous or

nonFEﬁg EI%CS)%‘& 11376%?%f,ur%rﬁ 13tey Hogllﬁlf![ (601@?%\/\’% g(ﬁja cgglpgund of the

invBRtid4S or @phAthabl RichAidtep@bledslt eheRRT! Rith An trdldiRl ofB¥trbe
made by conventional neans, e.g. conpression or

metpdlopiotegse GdMBshalcl, )‘thttomnqbyﬁens@t emgl:l@@@@eésmtye gelatinases, as
| e
wel ARE LGRS eyt R T e bR COMEEY BB FRE TR

collagegast-3a@1NIPOM) rt@roh@[ymrsuml\mm sRoMdBKin0Y Mlvﬁnmd))%nd
opti onalkhgnlxed nor e bi nders

Str%@lw@ﬁe( Bt 1t ppd Wgcﬂ aald MMPUH dnclu@ma@a%ﬁwh as doxycycline.
hydrfﬂé(%ﬁ%gé}f? ¥A%ﬁﬁ&¥ é‘[llpﬁllr hHll Faec‘ s'to ftl'qu % %fltﬁneﬁfonqﬁ la%% Bund of the
(e.g. tactose, mcrocrystalline ce ose, calcli

invhytitin) gea phdromphaicelly adcaptableanl shefen{gandreigniesiicm b10synthes1s

, I I d d
inh i ch 1&%{6‘?%? & Lh §@kbiqriked 5@%&?%%3%%%?@@?@%@ gd-AP)

ant2QH 4 R GRLL XL WE 7661 | Hhieseh; teﬁé%{ahﬁ‘:ﬁb@&f 7Y €759Rbbott-85761;
Ispersing or wetting agents (e.g., sodiumlauryf

a Ns(f-fudsetpicdptidpptese2vakylnd onpmidy; 2,6pditthstibutylphenolhydrazones; a

el SR TR R P2 Rk Do o REP AR PR o
pySdihjlaRb&itiRe PLdanhaphithlehe cohpblil MEeNEEr ed9oeappoand

noistened with an inert liquid diluent. The tablets
may optionally be coated or scored and may be

formul ated so as to provide slow or controlled rel ease
of the active conpound therein using, for exanple,

hydr oxypr opyl met hyl cellul ose in varying proportions
to prOVIde the deSIred release proflle Tablets may

ey .
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freeze-dried (lyophilised) condition requiring only

the addition of the sterile liquid carrier, for
wex@npde7nat er for injections, inmediately priBCT/GB2008/050525

use. Extenporaneous injection solutions and

suspensions may be prepared firomsterile powders,

granul es, and tablets. Fornulations may be in the form

of Iiposones or other mcroparticul ate systens which
cya?l% il %g)o'ilﬁd LAHIRY - 5%5% tor A& %@&%ﬁoﬁiﬁe 9%}191@8&@ such as

co onents one or nore ordans. sage twl e
MIappt adKad & ahhBA Yappoapr i at e dosages of the active

co unds, and co ns conprisi.ng.the active

R:Eg‘ir%’éem nrnien 3% %%Sttpélrnﬁp cqrePipdaneHa compound of the

mv%cﬁf Bt QRH&n{aB&nQQﬁy fRkpdpRagR rddr, agﬁrhel%éét#tar dn&‘g%féﬁfor

t he bal ancing of the eeel of therapeutic benetf
leuh@tauem@t(LE myB4r L§E4,0ET]aél aaddrliBu selscrtddsfrelﬁlfth@ gmupfcomhemg of the

trea ts of t i,nvention sel.ect
P AT eyehcli -8 baL e Diippsids e ReCESrBh19e:
beﬂz@%lh‘rﬂlﬂ%@ suditis on@izolabtTbéBdnd@rbok ifidamidey 'sﬁdh AfBHh 984/260 and
particul ar conpound, fhe route of adm nistration, the

comparads fuchawizafidukagt mbkastHaontalubassprendukast, iverulgtst (MLi 679),
RCEPIBURE4508, ILAALORCHsEA | LRRIRPL gL er dr ugs.
condi nat i on, and

t heTH@pEesé&ﬁXnveﬂﬁd)lgmll figbehicldt@no tlgmﬁrtahatfmaiftarcom@ednd of the
prior medical history of the patient. The anou

invepiiRs Qhel PhaTEae Bitcalpecgpiablsisal therqasrangia phoapltqdrﬁéteéersy (PDE)
mhﬁﬁto?guff drhé’tﬁ &hAfRMhiRd Iﬂ%ﬂ@l%ﬁi&?‘ﬁh}ﬁﬂl’e afi b ylline; a selective

genera osage wi | I eve oca
PDEommraymatnhdnB)r aiclidieg s PDE4dhhidadd anniabitohofabbisetent ieE4D,
desj red gﬁgség wi t hout causi ng substantial harnful or
Orﬁbm' &Py de-effects. Administration in vivo can
be ?B%T?&Eé?ﬁl 1ﬁ%n96@fﬂ@1§?relz&é§%'tﬁ@éﬁiﬁ&ﬂa‘rﬁfn of a compound of the
~intermttently (e.g., in divideddoses at appropriate
inventiar, oah sblartﬂap@mghldw accepigblecalt deraff, andedhistemine tpt h mztsptor

of determ ni A st ef.fect and dosa
ont e T e B ORIk oot Pl e S BRI PR P e
terf@hAdiAd) @st\éinﬁiolé/ akMadint Net Q@bd@inBhrpRMidARek, bRImethazine,
therapy, t he purpose of the therapy, the target cell

cydbiginggon niglagidne; apeliadtnsalbupraeallytseipaggnioralt ed.  Si ngI e
heﬁ‘g% étée@%ng \1/1@%'111181& Sc’t il ﬁlgrtélrga R (Ee%nto ki.)l(ia'e l{lﬁagq)gr olf ound of the
invtiitga, bng ppatmabaitallly hcn:egtehlersalt rheaecﬁtaﬂdaiqiretoa@mpqhhmoher (such
active conmpound is in the range of about 100 ng%
as %%ﬂzqemr@@ag&prme%@rwﬁww HI9EPtSF al%th&o bj ect
per
Cat Sp et B B P AR e AR R B o el coniBund of he
investiag bnmbhﬁreﬂc@mca]lhyead@apﬂable(sﬁlt tieecqb anelrin ammgpmlsmif thebistamine
so the actual weight to be used is increased
YPRAJpEPtonat el y. Exanpl es General Experimental Met hods
for Tﬁé(ﬁf&’érﬁ $nvkn@idsid]l REGRALRLIME tlﬂpéoglﬂlﬂaﬁfohm'&)mpound of the
Waters” ZMD LC-MS system No. LD352 operating
mVEntmIt, Jol3 pha’map@mcsldu aczmptnbldealt M@b@dfeatﬂmsaépha-l/@phw
ile Phase .B: 1% ormc [
adre’i‘rOCSBté’f 8%‘?“(‘? VF‘%“&B&U?W Sy@??é%‘in%m@i% a&?ﬂ% %‘6 2 Hrogyﬁﬁfﬁ‘edrme

phéﬂi@@hﬁﬂé r%hﬁh)&lﬂwob%&ammé &Phediid) psdi@bepheanind, ARIRZoline

0-400n ternative Preparatlve HPLC (used where

hyqraehletde axpyctayolingdydipgbleride vetrawdroxeling hydromlaidy aer s

I 0
B2 R BRERERE el A b RSt
hydtodiorfrdy. mi ¢ acid in acetonitrile Colum: Acquity UPLC
BEH C18 1.7mm 50 x 2.1 madient: Flowrate : 0.6
m /mn. PDA Scan range: 210-400nm ELSD Conditi ons:
Drift tube 50C Nebuliser 200C (30%, Gas 50psi Exanple
1 (a)
3-(3-0xo0-4,5,6, 7-tetrahydro- 3H i sobenzof uran- 1-yl i dene
nethyl) benzonrtrrle (2)

o o Y A ~ I L I AN L PN N AN
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expectoration of sputum Chronic bronchitis can | ead

to nore frequent and severe respiratory infections,
wma0oeon3my and pl uggi ng of the bronchi, diffi ceCT/GB2008/050525

breathing and disability. Enphysema is a chronic |ung

di sease which affects the almeoli and/or the ends of

the small est bronchi. The lung loses its elasticity

and therefore these areas of the lungs becone

enl [

ot a7 Pl PR ELLAIEERIALSE I, BRI GpfindBr he
invertdal, bsa phardhatdutically admptabllelslky tlanebfeayl ahesititliolingrgic agents

nsuffrcrent oxy bei d Ii ered to the bl ood. The
Wéﬂ?lcgﬁ?ﬁ?%m %ng?’i“g awagrrné%ﬁﬁ%%%m%e hyoscine,
gly% riBRRS 1ﬁ?£tr(k}ﬁ'1§rﬁtb?omfﬂla etﬁ(ﬁ&%'i“ﬂl %rcﬁﬂl%@t(ﬁcltygrﬁﬁim'b%ﬁlﬁl%

ctr atment of respiratory di seases I ncl
pirguepine os tedanagemse. Corti cost er oi ds (aIso knomn as

gl ucpcorti coste cort.i coi ar e
ant ‘fﬁe PivPE é?%/s ﬂbﬁ’ﬁtthgr 799 {hs $pzp 3?3&10 2 %ofiipound of the
nveREHa6H 8 ?heﬁfna@&jtic@l’l‘y h&:e?ﬁble%hﬁ Meredt] heﬁld%ﬂﬁata[ 88hdce ngtfor agonist
corticosteroid treatnment is a decrease in the nu
(ingleding |br=tﬁ rmtqmvletml -oF suchf$ epignaling, srbutamply fayniotesol,
salmeperoci e?butasl r&%)entalme %?g 1%1 ﬁlg%e?tg rcfr éﬁ’r%gltegoslé ray (311ra1
mu@heﬂ@fmgﬁgf bronchlal eplthellal I|n|ng, vascular
perneability, and nucus secretjon . Wi
cor The Brepent étrV@ntl%&rthéhtelaé@ﬂrtoyhf‘ewnblﬁﬁmOa” tcopwRERg pithe
e
imEnE bEL B u e SocBaReSoh it e SO, aushgs sodium
crotifoglyuse coheddeesmnil dsdimmy Iead to therapeutic effects,
desirable to able to use sterqids in | ow
dosege PIGSTRL AP VEE RN %tﬁgfua@ewiaé%e theneprahigationyqy agpmpound of the
mvea%s bf éghmwlﬁlcatgi 8k ptabRakbit ﬂEYeok?ew§§§gﬁic@E&9c<Wdt dhch as
regul ar adm ni stration.” Recent studies have al so
flumisglidc gt‘m@mctkbt@ gocobldenbasiordikasane dipsipiomaite, bfidespride; fduticasone
res tan ngst pati ent ffering fromrespiratory
Progt 0?3%5%@ n& %x‘ﬁﬂ%?@ On&fsla)ra te smokers with asthna
havendpRBerdt RSP RRcH f&ﬁé‘b&btthé/&nﬁ&nz&hﬁrdf at@hfPound of the
i nhal ed corticosteroid therap% but the disparity of
invepigon; espohymapattiteldnacerpiblesala igrerdnwidivek agent Hppawedslates a
u se inhal ed corticosteroid
n“?%o%ﬁ“ﬁ‘g%nr%g%wwgh %n%%ggzoos 60: 282- 287). A further
cl aShe plesérhémapaod il AgwBE rels&do it ddncbihdtRatorabn®bund of the
respiratory di seases are bronchodil ators.
inveRiHE RbaPhamgeeticaly preepiablg splé thergadsipagthersyithhppimgmupoglobulin
(Ig%@i@l%%aQJt% Siglsaﬁ%ﬁﬁ 01kﬂ¥t dr gl%)((? {D%{ﬁa‘[ lgqgg{g#lcﬁ{é)n%gﬁpaﬁntl IgE
thynmmﬂmﬁﬁmhmmmﬂand decreaS|ng shortness of breath.

Typ of bronchodi rs.in cljinical. use | cl ude
adr iﬁ%eféﬁ% vegHeR érer IRl espiths eonrl pnGY aéﬁ?ﬁ’@&ﬁﬁ? gl the

invefgbd T8t DyhaAREQIRESy ac%%ﬂt@ﬁl@%gl't lt&}&ff Sarﬁra@lo@l%le@%[éngg dr topically-
mai nl'y for synptomatic relief and they are not

appdisd shdenidammatog agent, sheh asdhalrdoimifd et ddgrivafive thepiof gt rotigoid,

didiﬁ@ase He serine/threoni ne kinase, p38, is a

itha é?c% PPH®lst ress and nitogen activated protein

ki nqee pleadhit liny b SAPH I MAIREr @NfesRafiftd E&nAhRRnidT a compound of the
|ntraceIIuIar signal ling cascades involved in a nunber

invgitigie §po nkaBagesiseilnagpiablctsalt Hidrepmadgombirabieaseles .
aml: 3)%'3{1 cpffa?gs nggul?%g‘?%%eé‘;ggﬁ 2$ sot@{agalgzgl?e\ﬂ%aglaﬁﬁé Sota})sglande and

pathmay i's actlvated by stress (|nclud|ng tobacco
snoke, infections or oxidative products) and
pro-inflammatory cytokines (e.g. IL-1 or TNF- a) and
is involved in induction of cytokines such as TNF- a,
IL-1, IL-6 and matrix metal | oprotease by bacteri al

| i popol ysaccharide (LPS). Activation of p38 by dua
phosphorylatlon of thr 180 and tyr 182 Iocated |n the

. L )
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R23 is selected fromH and (Cr C6)al kyl; or R22 and

R23 together with the carbon atomto which they are
w@eaaoms® f orm a (C3- C7)cycl oal kyl or het er ocRCT/6GBRI0$I050525

ring; Xis a bond or a (CR24R25)n group; R24 and R25

are independently selected floomH, (Ct C6)alkyl,

(G| -C 6)al koxy, OH, heterocycloal kyl and N R39R40 ; o

r RR4 and R25 together with the carbon atomto which

K

ols&lgﬁ}{e ﬁa'hgr%]hh Sglgﬁléltg?ymggnﬁ S?J]Cﬁ Gt ﬁlv\gfél%sgl 1 Ssafl}ﬂ croh'ihg)’ste?olds such
ash&te@cm@eryl ring is substltuted vvlth R26 and R27; R26

Iafyﬁ'ﬁé %Cetéqgg |1r£Vre%féq)1bfur C{ %:Ilagﬁ%%,tg:t]g%ql:q@mnannc(@aaclorkn%)é%nd of the

mVQitlﬂﬁlt %f 9 gﬂﬁhﬁ@édﬁéhlly Q&%ﬁﬁa@l%rs)ﬁlt thefdT %g&ﬁé}f \Wth fn antibacterial
cycl oal k O cycl oal ky and

age@BONRh34 R3S nicilivn demvativs ad tétr@wcmlelatl Ikgdrolmder a bauadat(t@n a

kOXy .may, be option stituted with 1, 2 .
Mugrogiig g e RAERISCHT I GLP B P ey ey gent nSluding
acyRBIVEY RENG¢180k alactloW, B3ddR6vir REdo b oir SRl REldae, Fih@attine,

hal 0’ and (d-C Jal kyl, ‘wherein said (d-C Jal kyl may be
rlb@ptln,cmaatmwtsmbfs@&ett@m@dr i prptease ighipiter ich a$ mdgragnpee! figavir,
r1tornav1r anawg% 1nav11{ g%ﬁglgg% erasg gn?scngra%gﬁlha {%9 SU )ﬁ%/as dﬁdanosme
larrﬁ{nydm@ staviigéiherAamitybing bﬂ@doﬂ&ﬁlﬁb @Ea lﬁbﬁ-‘ﬁﬁ@l@o@ﬁe 828rsé Ganscriptase

i.ndependently selected fromN R29R30, halo, C H2C F3,
mh@lfpgsuqlsle%é%%%n%@n q{wren@c r C6)al koxy, O R36 ,

| nd eﬁgse}{t ﬂg&ég g‘%l Ehrier 1<) 3@8[? gfg&)&@:;m?t@%f 4 c%mpound of the

invEABenCa) & phdrombéutical [ SakRdtableaaln tbte CEnd@Yay R4 dlar agent such as

a CéYWh 3@3{@&5 aikgh ﬁ@tﬁf&%&%@%@ﬁ‘&g&g?@? %gifg%%r{;awwmg enzyme

(AES ﬁihﬁﬂgr %ﬁ%nglo?en%ﬁldffé%éﬁgpiﬂté’goﬁﬁlt ea"l%&‘ l(f\ﬂ}éi’fﬁ‘g HoehtGuéh as a
3 - C7) cycloal kyl R§
statim gleet ﬁblratagmatnhpctumormfthl@gieq@llan@ph@logmqhmsmh&tyxg\ﬁyélme

t d forma 4 to 7 |

e SRR g AT Gt el By G cePee SR rPBR ras
S amfe flesdf @A RRthaF R14tOAS RENERMihMichd o8 Holin®HT the
H (G G6)al kyl, (C3-C7)cycloal kyl, Clinked

invhetie, oty phasatarsiticalyacceiy é(e@all thesyod] dnglla CVA egentivuenasn

ant&%)regsa?l@ %%} oxlgl’%) %E%L'g%ﬁ%%h a%érua% gstuglg ag) é{ep%_ljlyl, L-dopa,

rophtdé, peataipoedlkyd MADB Ridbiandudits scghichad rdﬁagﬂhné hﬁcomP
nitrogen to which they are attached forma 4.t

inhiten éwé]oﬁSrtmg&r b2 @K@ép@ @td@aamm@ﬁ?tmtalzedn@béyramwMDA
I L6 (
o o e Bl g e
synthaseRbPan aRitAIzheiB's drigl@ich aRﬁGnepRzll hv,ast@fﬁne R3atineR380X-2
1l and are independently selected from

4
mhm%cpr@@nt@y’él)ns|0k91€mfﬁ%l%t§ Oor 1; nis 1or 2; each
OCCHRE ?1‘%%&1‘[ HveRtibS st NASRENLERL (¥ tl?eeéo%%lﬁeglofnro‘? D Bmpdud of the
~2; cyc I's a non-aromatic carbocyclic ring,
1nvgmmm nah pkrarfnag@dlcakby acn:ephab]le sgit du:pﬁ;of;/m@raa agewstapdthe treatment of
al k rin ti on lly cont a| wher e possi
ac‘{%]%"ft r%m %I%B&EHSW SRRSHRI Yu (g LBERYT S&b OLgtample an
oplatdaér%rwga}edh@rwﬂ) OaktarhazBFive tifhe@ﬁbinoﬁﬁiuhﬁ valphsdté, tati@gbtiline or
with 1 or 2 substituents i ndependent I3/ sel ected from
Othetﬁtnt(ﬁqm¢ﬂ$§ﬂt AZENG=S, PEAGRAIROIX 9T, 2 @H-stepqidaCrti-in{ingnatagy agent.
NR43% |Tére ent %éf%%lg(%ﬁ/ gur%%% {%Ye{tesl t% tﬁae (%mﬂlﬂ%%ijl oq{aﬂ C%I- 0121%(? gf t%e
invepidnQ oAk piarfiasadichidy acteptayle solt tﬁe@é(ﬁltegéthér \glrdow pargh@tidly or
wherei n said heterocycloal kyl ring contains: 1 or 2
NR45 atoms, or one NN atom or one N atom and one
NR45, orone N- atom one NR45 and an S(O P or an O
atom or one N atomand an S(O) P or an O atom or
one S atom or one O atom optionally containing,
mhere p033|ble 1 or 2 double bonds and optlonally

1 . " 4 T T T A o ~ R " o
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wherein Rlais H Rl is Fand R is (C-C 4)alkyl. In

yet anot her enbodi nent, the present invention provides
wa2eompsond of fornmula (1) wherein Rla is H RICT/€BE008/050525

and R2 is nmethyl. In one enbodi nent, the present

i nvention provides a conpound of fornula (1) wherein

Rla is H In one enbodi nent, the present invention

provi des a conpound of formula (1) wherein Rla is H

P e ghAAEPERA S SISl L
derpragisetiierdafivent i on provi des a conmpound of formula (1)
wherein Rla is H and Rl and R2 are independently
gt e fhe PreeFeE IRy ARYH Ot grRhapmaqeHUSALly AR salt theroof,
carBTRPOH {RAGA cérﬁﬁnﬁ’t‘icﬁls\@ﬂﬁ aﬁ BYiE BEtb%r@sﬁ@é@eﬂ?ﬁwﬂﬂWnal
of formula (1) wherein Rla is H, Is selected fromH
ageahsuch aam@loﬁferlesowelblphtbseuomat@mm@s@lenyha)lnktycl and F.In

2 BB TV eR BT Ly GHrSah e i Sa p@ppITof the
mv@ﬁ‘t‘ijongr ) §h€§ﬁia@éﬁtﬁ§!ﬂ}t ﬁ&@btﬁgers%ﬂ@ré@f | to?&ﬂer’z w1tﬂ bt (g tHltase

further embodi ment,” the present inven EIEOVI es a
mhd@Wp,duhalatﬁfletfa@hYﬁmng fgatyr &’M\éﬁ enfag@iist; {i8) MterRukingopygHug

enzB/m \ﬁ%]gg fng%étg o BI Elgl%IﬁF? I m{% n(tV cihe \/\}I%)B rn%ﬁgcua%mﬂvbztoﬁ 41%aud1ng

VIA-8 ahtﬁg@fﬂﬁﬁdemalthbpslﬁt @ﬁi) @Chaﬁé’ ﬁlmtirtor fch- a@%)laﬂllﬁylhor of tyrosine
(C1-4) Bl KO aryl and
km@ﬁe@@@hﬁSs%tkd?/ tig, éfﬂé %Wy If0f§ﬁ6m§1§’| @ef(t@@mmtw&@eﬁﬁ@e) a

I BV
s ROSRERSL e A QTR A P roci
kinhse AnBbhEY meﬁﬁé);l lorm Rinasd ineolped secell dynheeagulﬂtm]p(smh aﬂ;elScylm
degaegg%]é oun grf 1{_&3%% (hlo)s Where?ll E@ES I gml_lgél?i&gxg A§ llgijsﬁn B.subl. -
I ; 0
or %ﬁ%%ﬂea?ﬂé%%%ﬂgtﬁ%ﬁ%% SEEH o B LRCABEORS) afinin
oxidadsoudhiheer fortehernpkemlepmrinmv(sni unwspnoagmheﬁoaemcmb@mbenemd

Sulﬁ%‘/&ﬁ%ﬁ At bgl%’%fé"%%%% RI“R? ﬁ(P@IdII‘ §8ﬂn‘2ﬂeo%??rﬁl$§°%“ GHpbigorming

groWth ?&'ﬁdp{*f@Ff&k‘) Ié‘g?ﬁt%leﬂd%édsgr%{heﬁ&%{dgﬁ@m |(‘!(Vljaﬁytloblast growth
het er oaryl 7 and het erocycl oal I'n anot her

facemiforctixampte bastreitpoligs mrowinarior b Gﬁﬁ,d\xwd)egaauloqrrp owngphage

of for I.a I ' sel.ected fro he r.oaryl,,
colRpa R ey EOSEE S5 TRy T e G oS T MK sub1. o
NKedio dﬂeeaﬂ&r antMRnRE QRANE NKIB08E, BB-DE M2 @SnRar PEPOUAS: (xx)
of formula (1) wherein R5 is sel ect ed from NRL6RL7 an

elaﬁé&eeﬁl@lby@l wah Ry UT-ThorZ 892 urx i diNTeplpbdl poreisttingt dnayme inhibitor
(T@\{%Ef xxu) ucea R]%t_f% %fg\e/ IS}gI} Rasd r@\ﬂg%olﬁg%ﬁg ];”I { )Ex01 1nlhfabr1‘[(%lS é% ]t338'

(xxiv)\agBitl r@(ISHLIDz[th\gI tﬂ@ﬁmatlﬁlﬂmfm(bl[lﬁk@fecé}ﬂbfﬂﬂfﬂRo I ()cxw‘h%éﬁﬂ Modulating
R6 and R7 are independently selected fromH,

the A Ryifypf pyrimierate wretRSYCIhgP3Es-or @Vé)ylgh@gpk trqn,qcnpnon factor

g‘?ﬂﬂw esent invention provides a
aCt%%lgﬁjng% or i Or(%jl;%%er ein R6 is Hand R7 is
S eI Aatoaghofindof ‘(h@mx@ntlbnald(yilphal(tﬁce@f)aﬁtf Iaooept@hdsalt thereof, can

( cycl oal k yet .anqt her enbodi
al%%é&%'tm .Cﬂ@lgwer%%wbtkav.ea@gn% GRSBN LS ﬁ&wa&n@ﬂ)of cancer,
for\é@% l-RuiRe éﬂtsalﬂgluﬁg is selected from net hoxy (OCH3)
oxy OCI—& and (C3- C6)cycloalkyl. In a yet
(i) fnu artttmvllferabadfamﬁmmlasﬁmedmg @s enbmbmem th@rﬁqﬁraswswem racdical

ong oo oMy g skl fsftNe e b saer fivent | on

cyddphoksiRsnide, GAFIRH rrmlswfrd Jrs1pigh, ChloraMacll BusRifhah Or a

anot her embodi ment, the pr esent i nventi on provi des a
compound of fornula (1) wherein In yet another

enbodi nent, the present invention provides a conpound
of formula (1) wherein R16 is In yet another

enbodi nent, the present invention provides a conpound
offmmﬂa(n\maeHIM6|s,vmaanIQZaMIQS

T ~ N N 1
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optionally fused to an aryl group, wherein said

het erocycl oal kyl ring contains: one NN atom or one N
wWae@aneds® one NR45, or one N- atom and an S( O) PEI/GB2@A/050525

O atom and is optionally substituted on carbon with 1

or 2 substituents independentyy selected from (CC

6)al kyl, (O C6)al koxy, OH CN, CF3, halo, NR46RA7 and

aryl, wherein said (d- C)al kyl may be optionally
nlt@g@'ﬁ&gf %/,Jrf Etﬂlrng%fat%rlﬁfé (fgr( &a&tpfeg%{;%f)folgﬁebs?ﬁl %Sﬁ%:] QHW%?%%Em1ne like
S-ﬂLﬁﬂOLﬁﬁJ]airk@éfm( Wllmtcd?kedlméﬁhbfﬂexm cptesmphrabnaalsidy, hydroxyurea,

ectFERgn o baRHEAO ﬁrglbﬁqtgs@wtexmgﬂﬁq fracyline such as
adrpa.rn%)é'lrg %@eoﬂly%m@kﬁ}gblgfn HQI n%nMSiheﬂeruBf&@ hifomycin-C,
sel'ect'ed fromd and F. odi ment, the present

daqtmvmlytlmcm npﬂmwmyms) an @otlmptiqtmjagrht for emahwlq 4 yine elkelond such as
E g enbodi.nent, the pr esent. | nven1 ti on )

Vlﬂﬁ?%{ﬂed@& igsif BB VPRI P13 CRRRRRBER ARl of Hyojere): or a

topBREmEFRE HihiR vk ( fob B)@mﬂﬂ@ 88 Bpipb AR tbRRInueN hfl@Bpdide, teniposide,
conpound of formula (1) wherein mis O 1In one

amggehioe tppeiecantdie cpmpidiacin)nvent i on provi des a conpound

(11)tahcgftos[aft1(:l %:r{t\ll\ﬁ%h asoarn aanﬁ%hs%rogg al?%a%llﬂ% tGagngo%? t,?tlp) cif: e%let

ral&&feas ! @dlokifens di, 10(1{cdryﬁné) ah logbtraped ré_c,eptl&? aoﬁﬁ Geg‘ﬁ?a'iorﬁ(lf@r example
each i ndependently selected fromH and -C_6)al kyl ;

fulygstrrptdy, agrpgtigpdsogerddarsapmple: HealWamides ﬂé‘ﬁ‘mé@lf‘e il gmigh eh
Iy Y

R R R R SR (R bl
leuptdrdfhri\dRS‘ﬂ;%];m)am grdgddogemd {3 ampl: meglspeinaentd)yan aromatase

Byt eﬁ{?? g}f?%p bat @%@'&%%(9% ﬁv@ﬁ?z%@a@ S %?gr}ﬂ%%iag?wr&%nhlbﬂor of

ent invention provides a conpound
50& or a(g%%tg{ eér ein RL is selected fromH and F.
(111} in great e/himhdnhrem cantbrecefl rieeRivin (f(ﬁ\beﬁlhpkem met.l\hbpdeﬁnrase inhibitor
conpound of formula (1A)., wherein RL is

ik RaGERHRT, antlﬂlé‘gg?re%t(éﬁ@(m?’?\? @ﬁ%ﬂ%lwasrl aeﬁwfé%r rsc%ﬁﬁ‘wam@n)
(1VPetn Rt 8¢ érjoé)ch M 'Tl?ﬂcﬁohqlfof Sxdmplé:Nh @B@ﬂ?ﬁ%iﬂ hiSdy (for

he present”invention provides a conpound of formula
exe(mplk) thewingreebb? &2ibody tredthistimabl or thaeneqeihdbdi amshody ¢dieximab

STt P £ R Bl L E R i Bhonine
kinh EnRILRSE A inHIIHO A a% Yﬁlﬂﬁﬁoﬁ'ﬂ?ﬁ%@ i PEfof &{aﬂlﬂl@an EGFR
(1A, wherein R22 and 3 together with the carbon

fangityolyrastnevtinash infilijorapeh &ﬁdﬂ@@hkoa@-ﬁefhwmrhwﬂ) 7-methoxy-6-(3-
A SR b2 B0 A S R s

me%iyaﬁ@(y%ﬁnwﬁ 4- Mmemﬁﬂgyormemﬁammo -NEBhloren-
et hg@ In_one enbodi nent, the present_invention
o

flugropleryds’- é3'E’é’iﬁi&}ﬁapféf’0’?Ydﬁ%%i>h(114A§mH\%€F &) Rag inhybitor of the

pla{egotl d%%@d e i n epenégﬁH% I%s aﬁ"g{ﬂﬁ%@ﬁéffﬁ% 5hmp Ef&‘é‘%tg g? éﬁﬁ éacwr

fand)yal kyl wherein said (G -C 4)al kyl may be optl onal |y
substituted. by OH |n one enpo eset .
aﬁ@em%%eamgﬁaégcléa%%wﬁng 1@?‘348& i f%lctf( asc ptpelial

gro%ﬁ fe{cﬁ?ca?dr %Qﬁtﬁﬂleﬁﬁ@ﬁﬁﬂ-va%’j@%&ﬂ%hal’ %%W antitg!

mm@m@ﬂmwylgclos@hd WGM%IQVQ% 973084, WO 97/32856 or

W@%?g%f)}lz wmg%% t}}zf)rcélz_e'q?ﬁ_i;m @ﬁ(amp e 1n0m1de,

an AETENFSH GRS fihci@Rtr a%h@%%@ﬁ\jHCH 2CH(OH) CH3. In

one enbodi ment, the present invention provides a
compound of fornula (I'A) selected from

L/ - Cycl opropyl -4-nmethyl -3-[ 3-[[ 1-net hyl - 1-[ 2-[ 2- (net hy
| am no) et hoxy] phenyl ] et hyl ] am no] - 2-0X0-1

(2H) - pyr azi nyl ] - benzam de

L/-Cyclopropyl 4 nethyl 3 [3 [[1 [ 2- [2 (et hyl am no) et
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In one enbodi nent, the present invention provides a

conpound of formula (I1D), wherein RL is selected from
woR@ago879 | n one enbodi nent, the present i nvent@DGB2008/050525

provi des a conmpound of formula (ID), wherein RL is H.

I'n one enbodi nent, the present invention provides a

conpound of formula (I1D), wherein RLis F. In one

enbodi ment, the present invention provides a conpound

[

(V1P£ vds gﬁlﬁyhﬁna{g{ %a%e eglfé:ﬁtag Icﬁi\?/ﬂéfne?a}sg%ﬁll]&rdd \?Irg ﬁ’lggund dlsclos&td in WO
99/021660W|®I09/4(052)) , WONRY £1669 R6/O el/ﬁmﬂvﬂom 102/0d:484 or WO 02/08213;

nbodi ment,. the present ipvention pr vides a co ound
(vigfn fgeThpe lpuaajlse% EinY: 18 SXamelC RO tr%fd%ff ey L (grgsts
listERARAR. FAM IASWI0S Ml i 8R4 0RLN at tached form a

cycl opropyl ring. Tnh one enbodi ment, the present
(thaneagentimef;b oy gaestherapy aproomdh, Gfr ekmnphﬁlaapl(daﬁl)es tovieplasie aberrant

sl g R S35 b AT AP R RO TR Bl St cyme

ropdhﬁ il apaRcHes gudhfasfﬂ%s%lsﬁ (chfkine\WohRiage, HRSnilMie kinase or
P (Cr £ ﬁ”ﬁogy substituted MAthg g34R35 wher ei n R34

a ba@t@rwr‘lz%rm@ctasel epemereand appEnarkestte dncreasprpaicahtplerance to

chegn tﬁe?ﬁﬂa;i ?ryrgglgéw rpsll??lcﬁ Q%I%u@j_[irugdgswtelfr}ée é/ tth

(1xp2ﬁ€§g%ﬁt uded\ie ik mﬂuﬂcstﬁmpkﬁﬁlc ApPRAEN lﬂ@%x@ﬁlpie%dmlva aﬁdl Eﬂ)vwo
wherein R26 is - OCH2CH2NHCH3. I n one enbodi nent, the

appppakento inergassttho HNBHRRACEISHY &1 paiifpb timepus s syl 4 tangpction

B B R R U e P VL

stn(nmtatlﬂig/faamr,mppmahbesy]) Kihﬁ'ﬂ@de}"[étdﬂyzl@eegy apjro2echex ogyg azngiected

. (2 | } benzam
1mIEPM1ﬁ é&@eﬁ -tr@S{f%ﬁe[d(qenfhm ocl{nEPRGACHAT W%t hoxy
cyt])ﬁh@ %hgfgé’tgél 91%(91?3&11 ﬁHéSnEQIh ﬁg 0951%@3(1%1?1 lalti ldmtyplc ant1b0d1es
H) -yl } benzam de or a ceutical 'y acceptable
salhlaﬁék@mmm%mpmnmée@nb@mumemenphwubﬁdsambQanemmpmmiof

id d.of f
oA RS L e PrE TR HAENL heckBR BRI bt i Slhefbol assesidhfore
defﬁkd@ﬁ' %e@ﬁaﬁff&tﬁt@ de ) endenblont BetiRCt@anédt %‘ﬂﬂﬂnaﬁ @isedses or

alkyl and F; R6 is cyclopropyl or (G -C 4)al koxy;
co zman@lwm rm@@mwﬂ%?aﬂﬁerﬁmn agtixity sdreaelidizlom H and

) : i " n
(o8t Ly PSP S0 R BRELTF L g et
"propiydysds aalldey theramd s%ﬁﬁﬁﬂhdﬁﬁEnsﬁtb&hé tsieRey) OB teyns "therapeutic”
selected fromH and (G- rCs) aIkX wherei n said
and ‘therapauaicadly” shanidibe cebitm@ﬁ arqoydisghyst it uted by OH. In
one , 0
comaang e Ferl AR, MK B B EER Fedingdby
PGB2amdts etdbolicsevientio cdlnermmtanmﬂ] binds asenteceptve@speoially CRTh2)

FOVI a conpoun d. of fornmula rei
rec ORGP b BT gt Dot st gatmount of
a c&ﬁ g f8fmf12 (1f6r3 ﬂhﬁ@aceﬁb&ﬂl?'a@céﬁaﬂlésa’ﬁ sd1Pat@ B prodrug
odi ment, the present Invention provides a conpound
ﬂwabfﬂmmﬁumﬁwﬁnEﬁ¢ﬁmmbre|n_R2 is nethyl. In one

|msntti | tltont rov es a.co ound
? HOFR %f‘ Hle § ré’?z& linmaf‘ﬁ‘/ ase,
esp@@iﬁﬂﬁpﬁﬁﬁbbs ﬁl"lﬁ)aﬁéﬁssﬁ%nh ﬁ@ﬁht bon r[%kQ)\fl SARBdigea6O REAEEbmprises
of formula ( E), wherein 2 and R23 together with the
adraigsbsHgde din Rasicnhi bRrappetically effpeitvi aaouateleticananawng of formula
oAV e{ Mol &
(I)’i(Xn% ?lfngaﬁc\éum{aluy%8%61’%]3262%%00%%0@?&6%%F he? E?eetné%deﬁned
R22 and R23 each independently represent nethyl or
ethyl. In one enbodi nent, the present invention
provi des a conpound of formula (IE), wherein R34 and
R35 are i ndependently selected fromH and (CC
4)al kyl . I n one enbodi ment, the present invention
provi des a conmpound of formula (IE) sel ected
fron1/V-CycIopropyI 3 quoro 5 [3 {[1 (2 {[(2R) - 2- hydr
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2-0X0-1 (2/-1)-pyrazinyl]-4-methyl -benzam de;
L/ -cycl opropyl -3-[3-[[ (1f ?,2S)-3-(di et hyl am no) - 2-net h
wQ keosoptseny| pr opyl ] ami noj - 2- oxo- PCT/GB2008/050525
1(2H) - pyrazi nyl ] - 4- met hyl - benzam de;
L/ -cycl opropyl -3-[3-[[(1 16
R, 28) 3-[[2- (di met hyl am no) et hyl ] net hyl am no] - 2- et hyl
-1

p h eﬁé’tl t’HE ngeltﬁgﬂt[&]ed ﬁlC‘P’«ﬁ)%u&é L?rg_ebs tl&y&o%ééyydtﬁlnﬁteq&t @}ﬂ oPgourse
Var!;z/\mdyt!hh opnnp@ydct epteyday thedn - df[addlin st28on 2thoetehyhend d¢dved and

‘f (1- p| ridinyl)propyl]am no]-2- oxo-1
the(d%?‘) ﬁ)“?ﬂ}? ‘nyl ] - benzami de;
L/ - Péﬁ‘:ﬂhg QB&%V&erﬂldﬁ%H mélra}péu{lg’uiek (e 808? ac@mm%‘éel?é’d witt, BP€ourse,

nyl (1-pyrrolidinyl)propyl]am no]j 0XO0-
Varyzmﬂ]{ t}le pymagunuydnplbyrdlz &mml@de of administration, the treatment desired and
/V-c cl.opr I-3-[3-[[ (1R 2S)-3-(di net hyl ani no) - 2- met h
the)?'llso ?%{opyl ] ami no] - 2- oxo-
1( 211’@16 BYhpRInANf ]forﬁ‘rd!@(l?)ﬁrod%ﬁ S il Ipﬂﬁrmaceutlcally acceptable salts and
L/ -cycl opr opyl - 4- net hy [3-[
solffa:tesztg)areg may 9|use31.c(n4ﬂ1pp§pma|bu1w.1 gg@rzgl]m bpyddpministered in the form of

a pg @Xflﬁl(c%%y fg%rsn%fg) n S hidl e)flotpél' g%g?“})e j;ag Zh n(%ﬁ)nlifﬁgl?/sgzlvgt}s (azic’tlve

1ngf&iﬁk)ﬂtﬁl's prés])@iﬂﬂldiﬂs]vrtﬁ a@h@mﬂaoét&lcalliz acqYradrd ddlylhJant, diluent or carrier.
L/ -cycl opropyl - 4- et hyl - benzam de;

Depyndingcomoihe sisde Oﬁaﬁ@n{q@'@ﬂegﬁh? ahaRppeHie| 90n390ﬁ’élloﬁﬂlﬂﬂ3h%fembly

cohABIER T D0 L0 AL L ROATS 50w
stilt mbrajpmgelre]blﬁfronﬂ) 10 (@270 Yo, pyd azdnnybie pretfembafnﬁrda 0.10 to 50 %ow,
of erq/twg H&Jt%f’ 511823/1 pore 7 g&%.‘o%{e}mﬁwyﬁg éwztat%i Efé%(?sliﬁo%' h

L/ TM@E&Q&Q Menﬂoﬂ@%@ﬁovﬁfe& 3 gﬁlﬁr%le{cgutﬂc%l ¢SRS RAoRDIRIng a

hoxy] phenyl ] cycl opropyl ] am n
cor(llzdunﬂ)of pymaad ﬁylo]r alpéauz]a{medg:ally acceptable salt or solvate thereof, as herein

beé‘ ;af?%'lﬁgﬁyp]a%gllagw gb@ ]pm%c]e[lé aél&&céeptab% El;.] jlln?aarrrlit,ncf) lngl’tlthor

carfit2/ - 1) - pyr azi nyl ] - benzam de; and

L/ -cycl opropyl - 3-fluoro-4-nethyl-5-[3-[[1 -nethyl -
-1 ZTngharmaceutwal compositions may be administered topically (e.g. to the lung

anag/ gf al\?{g g %} [1)%8 ts? ?@( %Jetﬁs g(%]}g d(lef,e soﬂ%i!ol’& 'E'u%%s%n& )ﬁgpta[ﬂuoroalkane

pyraZ|ny
acrbdol Oyl drp popMbr Rormelatiyis; 3r §3tdnlitdlly, 28) b onetdiytinisdralién M the
et hfy 1 pi perl di nyl)-1- phenyl propyl ] am no] - 2- oxo-1
fory(nzq t;tl) etﬁ,yqaagur #iy FY PR @gyﬁfpr@@r granules, or by parenteral administration in
thel('tfirn%f: %10('—1’1]&{@)%36# flél]'S{)QEStl&YS 013b gf_\'b{:{:lt%gréous a®hirfsRbAY b;’ el

efazin
admimesm)atlm optk ]f(am olcupResiwaed 2t ankderpwtlaz Proferhblyehe eameleind of
cl opr -3 [3-[[(1 17, 2)-2-methyl -1
the 1 Y?%‘Wl lgadf’g%{lsf?ﬁfg(‘;%ggnyl ) propyl ] ami no] - 2- 0X0-
(L2/ The R¥ARA \%ﬂ ﬂov@@@ ﬂﬁl@trgt@d 1%3/ the followmg non- 11m1t1ng exal}lpl%s in

/ - Cycl opropyl - hexahydr o- 4- net hy
whthunldSSdstCb@thwl) 2 rret hyl -

(1) %ugﬁ]}%ﬁﬁ OEB/ e ounds 5P (S%altmfﬂ)es Rd & hox lvere namela){lsmg the

AdD R6YEAP Eﬂfg‘{dm Bvdrsdod B ©;Lfranﬁﬁalvﬁmécﬂchtlﬁfeapﬁévemmnt (1If
y@ea 2- met 1- phenyl propyl ] am no] - 2- oxo-1
Cayagla; /) - pyr azi nyl ] - 4- met hyl - benzami de

L e

usii@ Py wiicaz| Nyl dPak- dﬁ@txhyéndxenar@érpmééﬂ@eblaﬁmppyl -3-[ 3-
[[ (1R 2S)-3-[4-(di net hyl am no) - 1- pi peri di nyl ] - 2- et hyl
-1- phenyl propyl ] am no] - 2- oxo- 1
(2H) - pyrazi nyl ] - 4- met hyl - benzam de
L/ - Cycl opropyl - 4-nmet hyl - 3-[ 3-[[ (1f ?, 2S) - 2- net hyl - 1- phe
nyl-3-[4-(trifluoromethyl)-1-
pi peridinyl] propyl]am no] - 2-oxo-1
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2-0X0-1 (2H) - pyrazinyl]-4-nmethyl - benzam de

L/ - Cycl opropyl -4-methyl -3-[3-[[1 -nmethyl -1 -[2-[2-[(1-
woreaobpbderhyl ) am no] et hoxy] phenyl ] et hyl ] anm no] - PED&B2ME/A50525

/-1)-pyrazinyl]-benzam de L/-Cyclopropyl-3-[3-[[1

-[2-[2-[[(29) - 2- hydr oxypr opyj- am no] et hoxy] phenyl ]-1 -

nethylethyl]anino]-2-oxo-1(2/-/)-pyrazinyI]-4-nethyI-

6- benzam de L/-Cycl opropyl -4-nethyl-3-[3-[[1 -nethyl -

(ii] %s}l(f@%@a{rbﬁf {%ta@& '?gPé%’s)tB %8131\{&1]pﬁaiéyéﬂlc%@hp&llatggraphy,

Qvl$ﬂﬁymi®ﬁe®mwﬂvA&nﬁgBQLeBNﬁﬁKL[1 [ 2- (3-azetidi nyl oxy)p
am noj - 2- oxo-

heny - met hyl et
(v) f(vgp_graB?;}sa\@erﬁ Gfie @H DyolEy evaporat1on in vacuo and work-up procedures
Wefe/ ca@l’&f &Rraf:t&ytlenﬂw%fqé@ld@'l E@hc{s [steht Mr&%ﬁ %ents filtration;
-pyrrolidi nyl oxy)phenyl ] ethyl]
(Vl)]_UQHS phermaserndipd, bpeasionscieere carried out at ambient temperature, that is in

the Lré@%['@' %&@%M@%@%@%pﬁé%ﬁ#ﬁﬂé}?t h%{gfl ]}L%l.mgﬂla]or itrogen;

(VIS Xﬁel%ls 1%@1 opyqbtaﬁlu%&t%] ;]Ib(ﬁ'gf ?ﬁﬂ ?F not nece?]saflly the maximum attainable;
(V11-1): ﬂ}e(stemptup@rqf dluemidn[ﬂbthwwmanyﬂa](ﬁmb }:euﬁmm:}i-b& -nuolear 1

(ge}(}ezr% B? %ﬁrJe‘a(? EFS%I’?P;SPC g\ﬂt/%{_) [a[a_dl_ maﬁ%f% fraltechniques; peak

mun[parc(ﬁ%s ﬁfeF’s%Bbvﬂ'a@YélR?Ws) phenpr] @tcn)ylbﬂeam t@@la 2mOM@Hiplet; br, broad
2H) - pyrazi nyl ] - benzani de” L/ - Et hox hyl - F 111
q, qtngpth 9111n;]_qu1ntet "H NMR data is quoted in the orm of delta Values for major

d1ag{1(%st1& pr(gtons, erq r1Tr]1 B&? se;}eIP %MI-IOPLQSI}XJ 1]e?att W t(l %tramelhy?sﬂane (TMS) as

anﬁ@amﬂgyma@mnyl] benzanlde4 Met hyl - L/ - (1- net hyl cycl opro
3-[[ 1- et hyl - - _
(1xf ﬁﬁ@m}qdm%§ré@hwwrpwérm t}"é‘tthﬁr]Chlfﬁm?éﬂ’g@PWLﬁ) high-

re A PSRN, B0y VDTl g o

NMREhalygyr azi nyl ] - benzam de L/ - Cyclopropyl 3- [3 [[21

-[2-12-[] (29)-2- : o
(x) h%%so%e%%f}@fﬁ g?ﬁéﬁ%iyeq%wf sy inficye tBppapymasipigrpeted
whm?éRe&ﬁ@AtA%AQMNﬁ%bny|] - met hyl benzam de

“Cycl opropyl -3-[3-[[1-[ 2-[ 2-[ (2- et hoxyet hyl ) ani no] e

(MI%@iwkphegybmeymn@pmmpykﬁantno] 2- oxo-1

(2/-1)-pyrazinyl]-4-nethyl -benzam de

L/ - Cycl opropyl -3-[ 3-[ [ 1- 2-[ 2-[ 4- (2- hydr oxyet hyl ) - 1-

pi pef@xé nyl ] ezhgxyddhenyl ] cycl opropyl ] am no] - 2- oxo-1

(2/-1)-pyrazin 4- met hyl - benzam de

L/ - EN%Eopropyﬁ*@kﬁaw@WhﬁFQw¥E¢1(2 hydr oxyet hyl ) ami no] e

tho henyl ] no] 2- oxo-1
(Z/K%appyra2|§éﬁf§&ﬁW@%L %n%enzantde
Qesionpr opy MadnesitiylipBatb3- [ [ 1-[ 2-[ 2-[ (1-
neth ethyl)an1no]ethoxy]phenyl]cyclopropyl]antno] 2-0
ﬁ@z/ 1) - pyetEatiydjaiitaBenzan de
IopropyhzﬁﬁhanﬁhﬂERkﬁihgz(hexahydro 4- et hyl -
HA -di azep
yI)E[mmxy]pheﬁmﬂm@ynkﬁmnmpyl]antno] 2-0x0-1(2/-1)-pyra
zin 4- et hyl - benzam de L/-Cyclopropyl-3-[3-[[1
Xtelﬂi(sR) ACHOBIREy - 1 -
pyrrol|d|nyl]ethoxy]phenyl]cyclopropyl]antno] 2- 0x0-1
(2/-1)-pyrazinyl]-4-nethyl -benzam de
L/ - Cycl opropyl -3-[3-[[1-[ 2-[ 2- (di net hyl am no) et hoxy] ph
enyl ] cycl opropyl ] am no] - 2- oxo-
1(2/-1)-pyrazinyl]-4-nmethyl -benzam de
L/ - Cycl opropyl - 4- net hyl - 3-[ 2- oxo-3-[[1-[ 2-[ 2- ( 1-
pyrrolidinyl)ethoxy] phenyl]cycl opropyl]am no]-1
(2/-1)-pyrazinyl]-benzam de L/-Cyclopropyl-3-[3-[[1
-[2-[2-[(2S)-2-(hydroxynethyl)-1 -
pyrrolidinyl]ethoxy] phenyl]cycl opropyl]an no]-2-oxo-1
(2/-1)-pyrazinyl]-4- nethyl benzam de
L/ Cyclopropyl 4 nethyl [2 ox0-3-[[1-[2-[2-[(2, 2, 2-

o g, o o,
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L/ - Cycl opropyl -3-[3-[[ (1f ?, 2f ?) - 3- hydr oxy- 1- (3-net hyl p
henyl ) - 2- met hyl propyl ] am no] - 2- oxo-

WA t@poddp7pyr azi nyl ] - 4- met hyl - benzam de PCT/GB2008/050525
L/ - Cycl opropyl -3-[3-[[ (1R, 2R) - 3- hydr oxy- 1- ( 2- met hoxyph
enyl ) - 2-net hyl propyl ] am no] -i% oxo-1
(2/-1)-pyrazinyl]-4-nmethyl -benzam de
L/ - Cycl opropyl 3-[3-[[ (1R, 2S)-1-(2- et hyl phenyl ) - 2- net

Ex%‘@qeﬁ ((%Ss;)?g HH QYJ né{%{ﬁfp}{%letﬁ%&?%pgld% X5chrbonyl]-5-

ﬂuuo{ﬁiylmlgpquwxyﬁn{oﬁa{u[lé iEidZS) 1- (3- net hyl phenyl ) - 2- et

yrrolldlnyl)p yl].am no] -, 2-0X0-1
) { gyt sl sy sl
L/ -&yclopropyl -3-[3-[[ (1R 2S) - 1- (2- net hoxyphenyl ) - 2- e
Ik 3e6ds
yr i di nyl) propyl]am no]-2-oxo0-1(2/-/)-pyrazinyl]-4-
NEt hyl - benzani de

- Cycl opropyl -3-[3-[[1-[5-fl uoro-2-[2-(net hyl am no) et

fhoxy] phenyl ] cycl opr opyl ] am no] - 2- oxo-1

+-Hrpmess B BR YT 4T T ol ad BTRERE2 S etopphenytboronic acid (0.94 )
Wefé)’ﬁfsﬁéﬁd@& hn/ k&l@éﬂer(gd) ehhoand] aheny (Jexe ) ORQ&HM!; barksRlmZarbonate

0XO0- yrazinyl]-4-net hyl benzam d
solwonog/l@ @bb @p@ |tet@k[s3m[p qnyfiphopphipek wladnmr{@) 3 Kbgy pes: pdded and
the;{‘?wg% sI lle%ye((‘il a]([) @io’@ltok %{6] lpgl]élﬁztgl%t e was diluted with water, extracted

with/ dicjsil Oeﬂhéip[/dwc&fdeldblo ﬂ“he 5aqﬁJ301Es( layeh- \fzdtsu acidifed[ #th aqueous 2M

nmet hyl ani no) et hoxy] phen cycl opropyl ) ani no] - 2- oxo
hyc&g@lﬂorﬂ 2 ﬁ%t}racjpd ¥v1t% eth}¥l a}lce%late (?nedp M?gSO‘;) ar!d concent?a%([ed under

red%?%c{})zf%é{%glfk[zt?%’]%e[hé s G QRSB aa bledRr Qridl 35 &).1- (5-Tlu

Mhydidx-yer 2id ) am no] et hoxy} phenyl ) cycl opr opyl ] am no} - 2-
oxopyrazin-1(2H)-yl]-4- nethyl benzam de
L/ -Cycl opropyl -3-[3-({1-[3-fluoro-2-(2-{[(2R) - 2-
b) i‘l%%ﬁﬁﬁ?b’ﬂo}lﬁm&ﬂ}d@haﬂ&ﬁh@E‘aﬁﬂy| ] cycl opropyl } am no) - 2
oxopyr azih-1(2 4- et hyl benzam de
-({1-[2-(2- Am noet hoxy) - 3-f | uor ophenyl ] cycl opr opyl
} no) - 2- oxopyrazin-1 (2H)-yl]-Ncycl opropyl -
nodt met hyl benzam de
L/ - Cycl opropyl -3-[3-{[1-(3-fluoro-2-{2
5,5yt Pyrol e okide > Jip lsapp) @@cmbb ﬁ@rﬁym}rwni Ho)dC (0.5 g)

Wa ;sgt?t%c{ ﬁ Odpe? (2)1%5%;% p\{llglle (?f' hy?gggll}él ? gﬁa Vegn%%ht) TP% mlxi‘]ureswla? flushed
w1th0ﬁt®<§gaaﬁnﬁlté1e§l chropgtopylidamdnngd ﬁarat@mpymazd Rvith 4M HCI in dioxane
- 4- met hyl benzam de

¢ IF_IL) (3;1]& S@Ml@gwas gogc@n[r@tfd padgrredicsd prossure Apd ﬁ%ﬂogﬁi)%‘)/@il toluene

(X2? ?{gﬂvg 'ﬁfe”%‘o }tf%%%fcgﬁlg Z%él a)ﬂgm Qe LoliPpORYFZI N-

THINM®Y 6I @D@PYI. 52 hiyd).- B4¢-3:37{(2H[ &n){ 24 §{ARIJRH nhy doaxiy85 (2H,
Eéop | ] am no} et hoxy) phenyl ] - 1-

b, hyI }am no) - 2- oxopyrazin-1 (2H)-yl] benzam de
L/ - Cycl opropyl -4-ethyl -3-{3-[(1-{2-[ 2- (et hyl am no) et ho
xy] phenyl } - 1- net hyl et hyl ) am no] - 2- oxopyrazin-1
(2H) -yl } benzam de L/-Cyclopropyl -3-[3-({1-[2-(2-{[(1
R) - 1- (hydr oxynet hyl ) - 2-
nmet hyl propyl ] am no} et hoxy) phenyl ] cycl opr opyl } am no) - 2-
oxopyrazin-1(2H)-yl]-4- nethyl benzam de
L/ - Cycl opropyl -3-[3-({1-[2-(2-{[ 2- hydr oxy- 1-

(hydr oxymnet hyl ) et hyl ] am no} et hoxy) phenyl ] cycl opropyl } a
m no) - 2- oxopyrazi n-1(2H) -yl ] -4- met hyl benzam de

L/ -Cycl opropyl -3-[3-{[1-(2-{2-[(1

, 1- di oxi dot et r ahydr ot hi ophen- 3-

yl ) am no] et hoxy} phenyl ) cycl opr opyl ] am no} - 2- oxopyr azi n
-1 (2H)-yl]-4-net hyl benzam de

L/ - Cycl opropyl -3-{3-[(1-{2-[2-(5, 6-di hydroi m dazo[ 1

, 2-a] pyrazin-7(8H) -

- ~ e AL ~1 N
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4- Chl or o-
L/ -cycl opropyl -3-[3-{[1-(2-{2-[ (2- hydroxyet hyl )am no] e
w0 be2pd4snenyl ) - 1- PCT/GB2008/050525
met hyl et hyl ] am no} - 2- oxopyrazi n-1(2/-/)-yl ] benzam de
4- Chl or o- 19
L/ -cycl opropyl -3-[3-({1-[2-(2-{[ (2R) - 2- hydr oxypropyl ] a
m no} et hoxy) phenyl ] - 1-

0 %@%@g@%‘-hﬁB’?o‘JE")-m%ﬂn%’:%?ﬂ%h@ﬁ{ylﬂt-}l)éa%/bbﬁ}l]ﬁé',ﬂ-ﬁﬁl'i‘&ﬂﬁipsi?rolidine

L/ - cyclopropyl - 3-[ 3-[ (1-{2-[ 2- (et hyl am no) et hoxy] pheny
] >/,jgjbet hyl ) am no] - 2- oxopyrazin-1

enzam de
@ [3-({1-[2-(2- Ami noet hoxy) phenyl ] - 1- net hyl et hyl } am no
-2-oxopyrazin-1 (2/-/)-yl]-4-chl oro-
/ -cycl opropyl benzam de or a pharnaceutically

I I j [ :
T R e g ) DA (e RS VRt Pty forde (044
mbyhedea dropRIf M. Rtheamextum degpestoendt dtyrt Sed &dt adl Eormantejted under

redé%q_f{ RC@SG ?elet%%/gl%ee%g%% %0{ lvb%%%’ge@%#%}wiﬁﬁf%e%?d& lgg;acig%hloride was
dis?%l@e%&i»ﬂ DM (F0 Tl K trediad %%Qﬂf NESR? frqn@%&(o.d@bl,(g&fouowed by

~aryl, heteroaryl and CONR .1, wherein sai _
trieg@g)lahiag 1(0 4rdl s andithe @action vedskstixgd at &, oviermdglpe hbie argayic layer was

: ] substituted with 1 0 r,oups
iRl LRI T TP MR Vi odes SRS Fptraiqepprgryeduced
pressul £d) giPRBR sapdtlbdp@duRasiaersel agidgd. d HHom H, aryl,
het er oar¥l , heterocycl oal kyl, (C3-C7)cycl oal kyl ,
MY eR(ARDS) PAARI6RL7 , S(O) pRL6 , SC2NR16R17 , CH2RL6
and OR16 ; R6 is selected fromH (CrC 6)alkyl, (CC
6) al koxy, (C3-C7)cycloal kyl, heteroaryl and aryl; R7
d) 3'sChbired!-§@,2-dimmethlylpy eeolidiill kcarkciid| B dlabkdDiyhenyl-2-ol
(C3-Ccll7)ocycl oal kyl and aryl;or R6 and R7 together with
t he Jhi roien atomto which they are attached forma 4

ey ed ring, optionally containing a further
selected fromNRLI8 , Sand O R8 and RO are

dependently selected fromH, (G -C6)al kyl, (d-C

Jal koxy and (C3- C jcycloal kyl; or R8 and R9 together

wWth the nitrogen atomto which they are attached form

Thapddud ffomsrebe) €46 g) mgDChplidonk) Wwys ceatedaiwith Ad Ml boron tribromide

. her het eroat om sel ected from NR19 , and. O R14. .

in DY e et BB e Y RoHrS gt PErensTar Bpriobyarsued with

D EniRhashRasHN R Witéh dﬁé@?@%@&)&nﬁ%o%@nﬁﬁteh R@Mer@eBuced pressure
attached forma carbonyl (C=O ‘group; R16 is selected

to givotheiub aﬂydlpm@@&a@'msoﬁdl((békgkyl and , wherein said

- al kyl may be optionally substituted with
wSSThEyelal kol e e optonal

oup; R17 is selected fromH, (d-C Jalkyl,
HANMR, 3bederoaabMmet srosyaoal kydo ﬁmgl diF3:34 (1H, d), 7.19 (1H,
C7) cycl oal kyl , where€in said (d~C Jal kyl may be
dd)op105 @bl idy, UpEH, dd}, 8dl MzHh1)1].82 - dr71£4/1§: oupkS2 (6H, ).
i ndependently sel ected from (d-C Jal koxy,
(C3-Ci o)cycl oal kyl, heterocycl oal kyl, heteroaryl and
e) MRABRE2 B)-2- {[f@49néthyphkraisatfohy Poryiprdgimeat) al kyl, (d-C
)6) al koxy), é—l NRZ%%gOﬁ@ het e‘{r/lopcyc ogﬁ?yl and aryl,
whes @) %ai d (d-C 6)al kyl may be optionally
spstpéuted with 1, 2 or 3 R28 groups; and wherein
sald aryl may be optionally substituted with 1, 2 or 3
groups independently selected from (C C6)al kyl, (d-C
6) al koxy, halo, CF3 and OH, R23 is selected fromH and
(Cr Co)al kyl; or RR2 and R23 together with the carbon
atomto which they are attached forma (C3-
C7) cycl oal kyl or heterocycloal kyl ring; X is a bond or
a (CR24R25)n group; R24 and R25 are independently
selected fromH (Cr C6)al kyl, (Cr C6)al koxy, OH,
het er ocycl oal kyl and NR39R40; or R24 and R25 together
with the carbon atomto which they are attached nmay

r o, o
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be optionally substituted with a group selected from

(C1-C3) Bl kOXy, OH, halo, (C3- C6)cycloal kyl and
WORDIBB1B79 R4A3, R44, R46, RA7, R4A8, R49, R5 1,PREEB2008/050525

R53, R54 , R55, R56, R57 R58 and R59 are each

i ndependent|y sel ected fromdd and (d-C 6)al kyl; or

phar maceutically acceptable salts thereof. For

conmpounds of fornula (1B), enbodi nents of the

2N gl oS R R SRR o DTN, (P anc e

soletidrochioh®ind $ @f. Trikthylamvieatd.® mlgensearddtdiplloani by ndscthilamine

I d
hyQsPeRG O o hotoB o Pap ety <R GRar b1 KT RGN (34 mL)
(soi(%%ﬁl_t%fcl:g(i %&9% %r&gs%efultﬁﬂn)sﬁﬁse&fdgﬁi OC&%‘ diin rﬁ&nfagln@% Blek¥hperature of
theireatépe bdlomt 3 i,C sﬁieercatcemmfwa@ rﬁlllelred(ttlm@gh &lekitel and (vehsied through with

al alo, OH NRBR9 ,.aryl, heteroaryl ..
furt i YR 118 lran Mg hapea s st eBieke KAt g el gartiioned
betledn dickhlyabikerahdarfer. ITAE Q%HQQB}ér)WaS@ a'ré%E’@'d'rﬁéd (MgSO4) and the
substituted with 1, 2 or 3 groups i ndepen dent |
solg@t%@n@cretﬂ roghvore spbtitied pedduetas,a yaRoprIBthat sséld))ﬁeéms #he freezer
d halo; R5 is selected fromH, aryl, heteroaryl,
helg%r ocycl oal kyl , (C3-C7)cycl oal kyl, (CR14R15
1TH)NWRL B REDC1;) () eR16), 7. 3@2NREP 81975 HC?bZ Bl 3AdsORYUS (3H, s
R6 is g%l ec3t)ed f(fQom)H 3(3%2 C6) al ky O o6) al k)g?)ll‘, ( b
L5 G3HaEM) cycl oal kyl , - (C3-C7)cycl oal kyl - (d-C 6) al kyl,
het eroaryl and aryl; wherein said (d-C 6)al kyl nmay be
optionally substituted by halo or OH R7 is sel ected
f) Vel tiS)(zQ{@ ailafdcm-[(z Qcitifaethyapye@slidint Coheabonsl) al Kyl
and aryl R6 and together with the nitrogen atom
ﬂ“?@WWI‘QWWX&}MOHFQ%hed forma 4 to 7 menbered
o LbNG, optl onal Iy containing a further heteroatom
}el ectledf fromNR18 , S and O R8 and R9 are
[ Fens y selected fromH (G -C6)al kyl, (d-C
(C3- C6)cycloal kyl; or R8 and R9 t oget her
h the nitrogen atomto whi ch they are attached form
aj4 to 7 nenbered ring, optionally containing a
further heteroatom sel ected from NRL9 , Sand O R14
Th@ﬁiﬂerﬁﬂ:ﬂla&l’ Rometepcd)ed.8B red Wakl dakel vedin KIcONa(3B L), The Rldtuct from
and R15 together with the carbon to which they are
step e} eehked) m Pﬁt@ﬁswa BeRgNate =€y 2yisifpadded @nd shisapgpicarps heated
to é %)16&1{ Whelnﬁgﬁlrgtzx)agg&ll&? Y lan??ﬁract Ay 'eﬁileﬁ(x2) dried

cycl oa e optiona titute

(MaROgraylkd c@no&mnatdaillﬂldlesreslebe&tprestufer m)nng; a1(1 dilCTHabK was purified by
ﬂa%%/oh%p § Weoga%ar% (g}t ﬁflgﬂg {J:jrllgg glo xljtgg ng e(t@;,aos‘@te as eluent to give

theQBb k19@@bﬂoﬂu§t%%tdoldﬁ§l%9s M 62r29]gc? 2 or 3 groups .
i ndependent|y selected from (d-C 6)al koxy, (C3-Ci

MO YR(dl-oa) kg4, het erocycl oal kyl, heteroaryl and NR20R2
1; R2 is selected fromH, (d-C 6) al kyl, (d-C
6) al koxy, OH, NR29R30 , heterocycl oal kyl and aryl,
g) VW’(Q[S‘?—QR{?%H]’OM'QS) 2dimbethyBy reflidiRL1-Ql ')kﬂirbyléﬁ}lsﬂiddrkib%enyl -2-
groups; and wherein said aryl may
yl}b’é’)l@mmﬂﬁwao}dsubstltut ed with 1, 2 or 3 groups
ol pdependently selected from (Cr CG) al kyl, (d-C
hal o, CF3 and OH, R23 is selected fromH and
; or R22 and R23 together with the carbon
h they are attached forma (C3-
cycl oal kyl or heterocycloal kyl ring; X is a bond or
al (CR24R25) n group; R24 and R25 are independent!ly
sel ected fromH, (Cr C6)alkyl, (Cr C6)al koxy, OH,
het er ocycl oal kyl and NR39R40; or R24 and R25 together
Wi th the carbon atomto which they are attached may
forma heterocycloal kyl ring; Zis an aryl or
heteroaryl ring, wherein said aryl or heteroaryl ring
|s substltuted W|th R26 and R27 R26 |s sel ected from

~ ~\ 7~ P~ ~\
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hal o, CN, CF3 and NR5 1R52 ; R45 is selected fromH,

(G-C6)alkyl, C(O(G-C6)alkyl, C(OQCTr ©6)alkyl
wW@arwoae4r9 wherein said (G rC 6)al kyl is opti oP@l/GB2008/050525

substituted with a group selected from (Cl-C3) Bl kOXy

OH, hal o, heterocycloal kyl and NR29R30; and wherein

said C(OQC-Co6)alkyl is optionally substituted with

an aryl group; R50 is selected fromH, (Cr CB)aIkyI

B ARG R by RO LT TR o

and ceti@h@Jrabieaxyl0 ©H,) tal mrre(dCﬂ)r ICh) dﬂ(lelmﬁhkylwandiluted with water,

extisd el dicthsl e (dretioRs s Th e Salecnath acdiied with 2M
hydrﬂgﬁ&‘?@ deqt |e¥tr§§éc? %tﬁdetﬁ%loﬁeeﬂt@nﬁl&qung)ﬁl elﬁ(il corfébntrated under

phar maceuti cal Iy acceptable salts th
redoourpustdse of giformuollaTlid @) waspootedbpreveoic Iﬂia,se prep HPLC (Xterra

o Rk N5 AL 8RBT g, i e

proaidi R dotidef . 7ble i nvention concerning conpounds of
formula (1). In one enbodi nent, the present invention

MSAREIdes) 418 onpound of formula (1), (1A), (I1B), (10,

ngyilidt oG ra BREa%: TRET R IR e 8 ‘ﬁ@%ﬁﬁqﬁ‘m 56

1.761 I
g U TR (18, 01 1151

Gfbﬂéater In yet another enbodi ment, the present
i nvention provides a conpound of fornula (), (1A,
(I1B), (109, (ID or (IE) having a p38 al pha pl C50
Exampw B (25)-2-({3'@hld@oer e;2- dhﬁemywr&wﬁﬁhgﬂ)@ﬂmml@ﬂt
the present Invention provides a conpound of fornula
ﬂu(nrqblpl(qnx; 2-yljomy)propayoic asig)2-gmethylpnopaa2-agine 9¥38 al pha
pl C50 figure of 8.5 or greater. In the context of the
aboyé<enbod|nents p38 al pha pl C50 figures are
d8fer mi ned according to the p38 al pha enzyne assay
descri bed herein below. Definitions Unless otherw se
:ffatedh halo is selected fromd, F, Br and |

/gkals as defined above. Exanples of suitable
I

roups include cycl opropyl, cyclobutyl,
cycl ohexyl, cycl oheptyl, cycl opentene,
| openta- 1, 3-di ene, cycl ohexene and cycl ohexa-1
A-diene (optionally substituted as stated above)
| es_ of SU|tabIe cycl oal k groups, when fused
ThW Rr uet )froml Sepde 1 ﬁt@gn%) (1a;,(¥ gj vasg dgpsolved n ethyl acetate, tert-
K I d
b Py e SRR PANES mSURE L LR R RREHEF sgid was
recofstadliset! dlwine Me€Ne (3day L) wadikethe gitlo ppsduchad ajdgstabniler‘ahiyé solid (0.51
aziridinyl, azetidinyl, tetrahydrofuranyl,
g)pyrrolidinyl t et rahydr opyranyl, piperidinyl,
h4§%4p@ﬂt%k9upgrldlnyl mor phol i nyl, N-net hyl
nmor phol i nyl, thlonDrphollnyI t hi onor phol i nyl - 1- oxi de,
IHtNMMdhor @)ﬁ}DMS(D} 80411HL i) dk73 ;ﬁlfﬂ,ed)aﬂla'inIH d), 7.18 (lH dd) 7.07

ey 37 PaP RSl 1 BRE QupaRaRar Py Thunk £t FifGRT e @it o)

1.33%atred, ahoyepr. s)Exanpl es of sui tabl e het erocycl oal kyl
groups, when fused with aryl or heteroaryl, include

1,2, 3,4-tetrahydroqui nolinyl, 1,2, 3,4-

t et r ahydr oi soqui nol i nyl, tetrahydroinidazopyrazine,
tetrahydroi m dazopyri dine and indolinyl (optionally
substituted as stated above). Aryl is as defined
above. Exanpl es of suitable aryl groups include phenyl
and naphthyl (optionally substituted as stated above).
Heteroaryl is as defined above. Exanples of suitable
het eroaryl groups include thienyl, furanyl, pyrrolyl,
pyrazol yl, imdazoyl, oxazolyl, isoxazolyl, thiazolyl,
i sothiazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
tetrazol yl, pyridinyl pyrlda2|nyl pyr|n1d|nyl
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known manner, in a variety of ways. The routes bel ow
are nerely illustrative of sone of the nethods that
W@ 20090es3enpl oyed for the synthesis of conpoundBCDEB2008/050525
formula (1). Accordingly, the present invention
provides a process for prepapi ng a conpound of fornula
(I') or a pharmaceutically-acceptable salt thereof
whi ch conprises functionalisation of conpound of

Ex%%i@;i e:}:&%b )SF%Y? ?&ﬁtﬂ&gﬁ%{ﬁ)@-&ﬁ%fﬂo‘%ﬂ' g{‘é ?Hﬁnﬁﬁy%ﬁo@iﬁm 1-

eavi n
yhéarpoaglSyfliabbiphienyla2ig}opy)pecyednoye sdd aynagymrbpmne -a0nine salt
e of _t fallown ﬁ&g converting the compound to

a)go HOrS a‘gf%ﬁ%dn‘#"ﬂd%‘ nyl-droprpoxyicagidy ng a
phar maceuti cal |l y-acceptabl e salts of the conpound. The
fundtloqgjlsatlon of the C5 position of
g pyrazi none ring of conmpound of forrmula (I1) nmay
i e formation of a GH CC CN GCS or CO bond.
e reaction may be catal ysed by a transition netal
uch as paIIadiun1 or copper and conveniently

1fiS e bR A S D5 aR Fauyanah ShiiSiboponic acid (161 &)
wefH @xARRd ilMRIIR D L) @hdathahol (@LEYH a 80 Etradcor Vebsel. Sodium
L/ - dlnethﬁlfornanrde N, Ndi et hyl acet am de,

carporpiei{2nfe @%Qéﬁmﬁwes&ﬂﬂ“@pﬂW@ﬂéﬂﬂyﬁﬂQW@ﬁéYpresence of

PRI B BTRIHEIO PR 61 DU Al ot 75

16 hortaaslehumno;aashﬁmwdemﬂcezaieum san bah@B&E gpL)azaﬁil slﬂlmed Further
ate, sodiumterf-butoxide and at a tenpera

hos
waleR Q. E@ Pahgddedragd ﬂ&eﬁﬁw@ siged faranhightre D Comapltt% dissolution
of ﬁt@gé‘lhd%g‘?ﬂé‘a RBud %? % éﬁ“@i‘lt@&d%&%ﬁ%ﬁa@éﬁ{% and cooled to
rogen gas, anmoni um T or nat e
15 %(b iThe sib1u$10n®sras hplﬂifmﬁab @htekaohrdrtebyrﬁrje adéitios @fl conc. HCl (532 mL,

TyRi ly, .. R4 H, f te h | .
ing o e i UGS T T o St S 1B SO0 & esive o
tan'4980 THA H&L DR f68YY h iR aGRERANBELRL 46 0CTHEACAL) (PEiv he sub

pharmaceutical |l y-acceptabl e salt thereof may
titlest pmodv@ d2bA2k eact i ng a conpound of formula (111)

epresents a leaving group (for exanpl d of
hd$¢§ﬁ§i(‘7X%%% TyplcaIIy if compound (Ill) is in an
1HESURE 5f(DEMNILE)) (gemy b7 gor(detiy . e iy heir e/azu(tnprzH)

may be carried out treating a conpound of formul
716|WHﬁ(mmﬂhDa3é&ﬁpéth of formula (IV) in the presence

an organo esi.um hal i C
T 5ol RRgaLr LDl ) B RS (mindp oh
brom de, or trialkylalumniumin a suitable anhydrous
sol vent such as diethyl ether, tetrahydrofuran,
b) 2,2ADigmeshedperrolidingene, 1, 2- di met hoxyet hane, and at a
tenperature in the range, for exanple, of from-780C
Oyanbi ent tenperature (250C). Alternatively, reaction
(111) and (1V) may be perforned under thernal
conditions in in a suitable organic solvent or
2 2dDinree1rytlT3 £-aihy@eanmlps b Lexide (0.81 Lakwdantdlvanin EtOAc (3 L) and
i oxane, 1, 2-di nethoxyethane, L/ L/-dinethylforman de,

Pd tﬁ (B2 2iiprepddedate r@ﬁrt&@ Wiy stifis pgA eressh mimophercdt bar ) for
16 ﬁ ﬁi(eaﬁl%%%?ﬁét gtﬁ%og Rle mﬁéﬁ%@ ePcIi QC %E@}{sﬁ\'ie}gsea&%lfedf(ﬁéﬁﬁ“and
thedwdfgeydtion caﬂtmileddnr béurfhicr 34 hCBinvaitied was fArraahugh celite,

hal i treat wi.th ox halide at a
Frepl R QLA Bt ABGH (28 6 B SSae o ssbfar 2 further 24 b
The Rllﬁﬁfétwa%btﬂtbr@cﬁth%@ﬂ RhRMELHRPE/ CTc)é&!lfs@'vJaX addéa%@%) aRd the

halide is then treated wth the am ne of fornul I'V)

in an inert solvent such as dichloronethane in the

presence of a nonnucl eophilic base such as L/

L/ -diisopropyl ethylam ne or triethylam ne; or, when W

is OH the carboxylic acid can be first converted to

other surtable reactlve derlvatrve of fornula (III)
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non- nucl eophi li ¢ base, such as L/

L/ -diisopropyl ethylam ne, triethylam ne, sodium
w@a00posr®e, in an inert solvent, such as tol ueP&l/GB2008/050525

L/ - met hyl pyrrolidin-2-one, tetrahydrofuran,

1, 2- di et hoxyet hane, 1, 4-di oane, ethyl acetate,

L/, L/-di met hyl formam de, N, Ndi net hyl acetam de and at a

tenperature in the range, for exanple, of fromO to

1
nyipEirigPE ELERERKY o finh & ZALAE Al fluh i B84 RS W Frosh
Pd ¢ Gnyaculysd S/agﬁddedr(mjg)am(i‘ﬂhd hydregenatien gmeipasetbr arfurther 24 h. The
.reactio conp nd_of_ f la (X) w npaund
migRrr IR d(t?ar ter Biceh PE Calidyshizer ﬁ%@ﬁ%ﬁ@@nd%
hy @Y EHad6s C&Hﬁlﬂe&i?or al fRFth &P |T‘ﬁe %Qﬂu%&é’ ﬁfﬂérg@ through celite to give
potassi um cyanide or trinethylsilyl cyanide in a
a saluiiorabf the s idett preded if BIOAK 48T &) adethomas wsell avithagefurtber
aC|F nmet hanol , ethanol, water, acetone, tol uene
magipujahifli |y in the presence of suitable Lewis acid such
An§1§7s1fs OF al® XA S?'/] NNIR sHOK &Ik RenEsH kPRARIaCcoftEdrihation of 0.74 M.
gne5|un1sulp ate, nickel chloride, zinc chloride and
CAMS gonfampedrtag eneplitg copRIpNg oL sifaﬁrngetn@tnmle of fromO

G(%g%§%§%@%§66%)onvenlently at anbient tenperature

nds of formula (I11) can al so be
ITHoOIREN(EDC LY) Doepazieyd 1oy (quiedtEDy, 196 (8 260povnd 6Hf.
formula (XI'11), wherein Rl, R2, RS are as defined
above and W is an al koxy group, wth a conpound of
| f P
o) 1Yt Hhor o O ipRER YT Ry 2 R Py BN rotidine
suctag for exanple methanol. Conpounds of formula
whernein RlL, R2 and R3 are as defined above and
al koxy or al kylam no group can simlarly be
epared’ by treatnment of a conpound of fornula (XII11I)
ith a compound of fornmula (XIV), where R3 in H
Tonpounds of forrmula (XI11) can be conveniently
Thi%ﬁ p&ﬂ(ﬁﬁhe quﬁt %mﬁ&g&o%fsugé}:‘ﬁ%h%f (1) r@(‘ﬂﬁt from step 5) (453 @)
resp on am no acid derivative , Wherein
in ﬁomedeﬂ h)aaildl‘the eianadrobetaind A ﬁ)rﬂﬁth Thelvdatyles were evaporated

b FR5toaiionstlatiibae RO HEL FomMsEpdiatatign T SAS i0Red in
cth¢PsBRRMNd 1Ofantiauaal @foﬁdfv)seforv@m@nﬁp@mﬁ&%@fof&%ﬁmmme (0.45 L)
[11).Honochiral conmpounds of formula (VII), wherein

in EFdsyliaset@@F@zﬁF@an)irﬁhmremc; figmestep b €., LRI 02CHT hpepamtic

ten%pera%ure 1%%%%8% ‘ho dﬁo&f‘d gver rtrlllj acf:(;ia[n b;f'hcoegl\rétz(prll S lt&re%r 2? bE gor lh

theR2dsddewnls waek (DEYl 1INHCH &l m Latby Lteb@@mﬁ@o MR 1T, @nd brine (2 L).
sui tabl e acid, such as for exanﬁfe hydrochlorlc or

Thé bighhigoiyeadat sepadaitd] dricd (Naﬁ@@&hh goloeganhporsel wegite after
such as for exanpl e nethano et hanol or 1, 4-di oxane

dryanpthasutatitl@hpedadt us e coloutle sohh @0 dor exanpl e, of

romo t nost conveniently at anbi ent
Nﬂ{éﬁf@ﬂéW%ﬁgg géﬁ Typically, the reaction is carried
out with hydrogen chloride in 1, 4- di oxane/ et hanol at

D §RChERb-L LR T el Al PAMRAHASITE LBHR R f

can By 2conveniently prepared by reacting a conpound of
N-XVIT) with a suitable derivative of a

9%3? formula (XVII1), wherein Z and X are as
fined rn claiml and Mis a netal (for exanple
gnesium alumnium cerium |ithium indium or
retal oid (for exanple boron) in a suitable solvent,
such as for exanple toluene, tetrahydrofuran, 1,4-

di oxane, diethyl ether, 1,2-dinethoxyethane or

di chl or onet hane and optionally in the presence of
appropriate netal catalyst, such as for exanple

bi s(acetonitrile)[(1 ,2,5,6-h)-

1, 5- cyclooctadlene]-rhodlun] tetrafluoroborate and at

e o r —
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R4 is Hor Br;R22 and R23 each i ndependently represent
nmet hyl , or R22 and R23 together with the carbon atom
W@ 2000043 t hey are both attached form a cycl opP@PGB2008/050525
ring; and R26 is selected from OH, OCH2Ph or
OCH2CH2Cl . I n one enbodi nentyy the present invention
provi des a conpound of fornmula (VA), or a salt
t her eof V\,herein W is OHor OW; RlLis Hor F;, R is

Th %péétéfa& anS 9 (Na§glﬂ‘§£§z&dgﬂ %é?zl%réi? Emﬁ%?(? ﬁl”ﬁjﬁﬁ‘ MCV heated at

95 h@fd&d@ lﬁﬂhelm:(b@ed/\m 3P helstiared fdﬁolzm.atlieaohded/aé Gittancd off and

cycl opropyl ring; and R26 2Ph or. QCH2CH2(l ..
waphid 3iHt W Grlbadiae digqdo awég%tﬁrt%%aﬁ? AGAdF L ngrsolid. The
solﬂlr@é’é s‘ﬁ%enrﬂg? gﬁ@%ﬁé 19)]c anfd%ﬁméh @1gQ)}/dL@y (%{(e;‘rﬂglﬁaﬁ'fle §(ﬁf?lrv@e%fﬁltered
off| Rﬁd avraehadmziﬂpwa@e rmlhlyths éltercet wds pHdrriF hl; sqld ﬁlcer)calkd@yhs waﬂihed

one epbodi.ment, the res nt. A nyention oV
wit s o0 Porrara spvirap B S St *E Ras E8e MoatgRA roduet
(499k)i s OH or OWe; Rl is H or F and R2 is nethyl. In
another enbodi ment the present invention provides the
conmpound (XXI), or a salt thereof, The conpounds of the
tro ve activity as pharnaceutrcals in
hﬂ%ggﬁﬁculgnﬂﬁs p38 ki nase inhibitors. D seases and
THOMIR § (FHMED £ 78y 106, 1.6BAL €M), W39 dl N\), coIm@unds, 7.19 (dd,
include: 1. respiratory tract: obstructive di seases of
1HY, We0 St vidd)s 6 .Ph éqldeHr)g3 l’éétt ka1 15nrcl - 8fd (gt Hk 0436 s, ).
allergic, intrinsic, extrinsic, exercise-induced,
dr ug-i nduced (including aspirin and NSAID—induced) and
e) Mediyl (Z8)L2- 63 '-aRlo Roa - [ (22t din dth Ap Pivolig -1 aNdadng i) S-ent
and of all severities, and other causes of airway
hVﬁ%Phﬁﬁéﬁdﬂgﬁvhﬂéﬁgﬂmﬁhron|c obstructive pul monary
odbsease (COPD); bronchitis, including infectious and
opHj | i ¢ bronchitis; enphysena; br onchi ect asi s;
Si s; sarcordosis; farmer's lung and
eases; hypersensitivity pneunonitis; |ung
i ncludi ng cryptogenic fibrosing alveolitis,
|o|opath|c interstitial pneunonias, fibrosis
conplicating anti-neoplastic therapy and chronic
Thé plodaét fedin sicpd) gzi]6rrgg)t\u&secn§sulx@alus Nl (16 patdopdtdseidinsrert-
and ot her fun i nf ections; conpllcatlons of lun
@g,yrg rose to 35

bm??“éﬁé?ﬁ a8l %&deg@oﬁw&n ind® & 1Qrecpndnlr b ABRi Eheiieipe

°C 8ur1ﬁ$ﬁe afidon. aﬁfé%?&féﬁ%va]s %gge@ H EPRA 30 ﬂ]{)ﬁ%ﬁlﬁttﬁ e{cfagd dropwise
ntitussive activity Inc treat ment roni

ovarGugto mﬁamnaif@mhthw'lt(hR) 2#{[(amrahplpher@rh)duﬁﬁgﬂ]@kpmtopanoate

condi ti and_ i atrogenic acut e
(exawa% e m? lﬂﬁ(@ m%rtalar%gthr FRoMR rtgrerréﬁﬁ y‘grr}%frﬁrsgﬁwn was
splﬁnrghA’@MH fyels hﬁdé!pEﬁcﬁrntl? ﬁﬁ@éﬂl"’[b Hat@N BLAKPOMacted with diethyl

lergic rhinitis including rhinitis nervosa (hay

ethf:le(\ﬁdr)) Eaﬁmbow%whn@pd dasldt leS WigradINA(Hf ek thodicthyl ether
i ncl udi d, d i t :
oGt FaPgey G s YA Aot i adh prtg vaporation
gaxgelt (%l(r‘l'lill Bl%éiupf@%(? gf él%gsecn oy I:E_)rgal]icl% & bo& in24 (\jm hoalnnatdﬁnmnal
batOlsbe&add prodhittHregice® abhiy Rpea syl@tdis P31 0g) ¥ind@peified by large
secondary to, for exa enital hip gy IaS|a

on
scalealprgp H&WLCa%rorn@ﬁbﬁrllcgé waﬁoﬁr 23cm @Oy 295 Kthaharckse i iso-
[

et SOOI AT (it Bl eRBuALS il ety R aERE 07 o
Nﬂhmkyﬂqsvﬂngpondylltls psoriatic arthritis, reactive

arthritis and undifferenti ated spondarthropathy;

septic arthritis and other infectionrel ated

art hopat hi es and bone di sorders such as tubercul osi s,

i ncluding Potts' disease and Poncet's syndrone; acute

and chronic crystal -induced synovitis including urate

gout, cal ci um pyrophosphat e deposition di sease, and

calcrunrapatrte related tendon bursal and synovra

oy ~ T Y e o
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peri pheral veins including phlebitis and thronbosis,
i ncl udi ng deep vein thronbosis and conplications of

W@ 20000082 vei ns; 14. oncol ogy: treatment of coPEGB2008/050525
cancers including prostate, breast, |ung, ovarian,
pancreatic, bowel and colon,ysstomach, skin and brain
tunors and nal i gnancies affecting the bone marrow
(including the Ieukaenias) and | ynphoproliferative

SY®k§IF«3'S a -t henyl-2-
D o2 A G o B TR -2
yl}oxygpeganaitchcidioptallimectiee acides, and par aneopl astic

sgndrones and, 15. gastrointestinal tract: Coeliac

:EaseaseCDproctltls eosi nopilic gastro-enteritis,
7 /gzi, Crohn's di sease, ulcerative colitis,

Qsgopikc/colitis, indetermnant colitis, irritable
di sorder, irritable bowel syndrone,
pn-inflammatory diarrhea, food-related allergies
whi ch have effects renote fromthe gut, e.g.,
1o SRS SRR S0 5P o058, 001 1) G 1) s e
a scﬁlunmubﬁht(ﬂu)n hydréyide (]48) g) it W@)er (Q.b [D)) andi tl(el B)ctiaa sased at RT for

here nbef o efi ned phar al |y accept ghl e
45 BUF (A qREF RO DR Selution (- e e Sf wnd it Sape alet: e
orgtaﬂl% ﬂa@M@ﬁ‘WaQ Borfb'éﬁt‘r‘étg@ﬁz Ja@ﬁo Qﬁ@re@fdu@r&@Mn%ater (6 L) and the

formula (1), (1A, O, (ID or (IE) as as
stlrh@rmlxhbefaglde”ledeb |pHe]dw1tb rcomc HRAarTeaewt ingapregipdate eps dibtceed and

a her n.the cture di canment
wadBg Py e TR ST g ds FReuBRT e end ivougn
theIPRE bANABFIABVe ddoBsshAlL AndRE aM'w dRdiineg WhElRS$n oven for 48 h at
4O%'(Erophylams unl ess there are s eC|f|c i ndications to

to gightheditle praviet ineerade farmdPadpenti ¢ and
t e ally" should be construed accordingly. A
hﬂ%pﬁ%ﬁgg §%§ct of the invention provides a nethod of

MdOnedt3 NYwas dddedase tisd iaixeurt he@edBNTRS °G Uidtehingmbpéatire) over 22
or at risk of, said disease, which conprises

miny il dgas SRl OR Bag Oh‘&m%i Thermixdea W %@hm?@ alihisepmpeyature for
1 f 0
10 1{31? [H%F%U%l' ;i?ih%z}ﬂ )O%E ?gﬁﬂﬂ?héﬂ)suﬁe& ?{%ﬁ%epf h at 20 °C. The

restleing isollxbives Bltcted |mﬁed wnthMep(th(hﬂbmup amxhisbyleme(ﬁt)(hhﬂe and

It t The L nvention V|d s the
arigies 40k CGindatnsting (BF 71 Brifnet 0 706 R pogRef 68T, |
Md: IABCIQvé) e as hereinbefore defined, or a
pharnaceutlcally acceptabl e salt thereof in the
IHreviRf ad@aDMSD) B3.h6i ¢cHiend 1 GsptH)Sep4di(d, tlﬁ)g Tt36ddt hignt7.28 (dd,

g FUEIRDFH by Folti TERet Ll AREARM-ohbragit P52 .

6Hprqy¢@p§H? conpound of formula (1), (1A, (IB), (10,
(1 D) as herei nbefore defined, or a
pharnaceutlcally acceptable salt thereof, for treating
g) é@?@({i hehig¥oePa (s, ZJM@My'lﬁ’ﬂr@lluﬁﬁ 1D§}Qéﬂr98§y1] Bﬁﬂdb?r%b%eﬁ\yl 2-
conpound of formula (rA), (1B
yl}Qxﬁpr(amnhwrmd]bﬂﬁdhelpmpamédmmp salt phar nraceut i cal I y
acceptable salt thereof, in the manufacture of a
medi canment for use in the treatnment of asthma. The
present invention also provides a conpound of fornula
(r)y, (1A, (1B, (1Q, (1D or (IE) as hereinbefore
defined, or a pharnaceutically acceptable salt
thereof, for treating asthma. The present invention
further provides a nethod of treating chronic
obstructive pul nonary di sease (COPD) (such as
irreversible COPD), in a warm bl ooded ani mal, such as
man, which conprises adm nistering to a manmal in need
of such treatnent an effective anmount of a conpound of
formula (1), (1A, (IB), (1Q, (ID or (IE as
her ei nbef ore defined, or a pharnmaceutically acceptable
salt thereof The present |nvention further provides a

L, Y " g g,
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anot her therapeutic agent or agents, for the treatnent
of one or nore of the conditions listed. In
w@anwiesrar, for the treatnent of the infl ammakCr/GB2008/050525

di seases such as (but not restricted to) rheumatoid
arthritis, osteoarthritis, agthma, allergic rhinitis,
chroni c obstructive pul nonary di sease ( COPD)

psoriasis, and inflanmatory bowel disease, the
conmpounds of the invention nay be conbined with agents
IlsLéq bel ow. Non-steroidal anti-inflamuatory agents
(W&t ei'naft er NSAI Ds) incl udi ng non-sel ective
cyclo oxygenase COX-1 / COX-2 inhibitors whether

Ppl i ed ¢opically or systemcally (such as piroxicam

Fclo --;iiﬁproplonlc aci ds such as naproxen,
e

f enopr of en, ket oprofen and i bupr of en,
such as nefenam c acid, indonethacin,
i ndac, azapropazone, pyrazol ones such as
phenylbutazone salicylates such as aspirin);

To SaRGEBNP Ol PETBEORAPIOVRE HSBALD (LI ebRsea MeCN (15 1) a

RTRAM:SRAXd R-Ahdy8hekd (@Q?Sukl)%’m Médr@(pﬁy&eda@%mdﬁh irhé téni&ramre
nitric oxide donors gl ucocorti costero

ros¢ filogt BetC mﬁi 1. sétnehcm@bggyem pokuabn Wap abtamedmcammztrdly &efore

ntrave intra-arti S) ex
prep By EHER AR an i B R ofteR Lor Ch iR kbt QT 3R
batalws@@g) @ftﬁé tifé (ver-taylenimr sal) $odet #Hond&lachple 2 and the mlxture
prepar ati ons,; anal gesi Cs, di acerei n, Intra- articu

wa$ pisFashioe 6 §ulhe %%1dwy@éltmrbffhht%efb@ffdww@pd wahi l%soldM%CN (500 mL)
¢ T
an L b oA AR SR ol PPl PSRBT R pddiRe 0
Nﬂ%@ﬂhﬂﬂav@GQOOf a conpound of the invention together
with a cytokine or agonist or antagonist of cytokine
function, (including agents which act on cytokine
I S
lei\')I/ Sg@é rr{wg)é\?%f%‘gy B %ﬁlg*‘s @@g”?ﬁb* 7"#38(%131151 AP ESHE 7.18 (dd,

1 Hyamomedd, sy 6.89 odds lHl)JmM (Q-1H)KR19(toM)) 1{s3ct 1069 (ry,pm)l 1.49 (s,
interleukins (IL) including IL1 to 17, and

6P§rﬁ%§4¢e§ﬂ?ﬂ%ﬁ@a@%hlsts or inhibitors such as
anaki nra; tunour necrosis factor al pha (TNF- a)
i nhibitors such as anti-TNF nonocl onal anti bodies (for
Exemphpﬁl 28 R2({Atchiurp-44ded,2- dunahylpgmnblmi)m&id)l)arml]'lfw
t or oni sts i.ncludin .Qbulin
kDA rehani ard st bR PO Ao ecul ar vei ght
gents such as pentoxyfylline. In addition the
[ relates to a conbi nation of a conpound of
entidn with a nonocl onal anti body targeting
es (such as CD20 (rituximab), MRA-al LI6R
T-Lynphocytes, CTLA4-1g, HuMax 11-15). The present
vention still further relates to the conbination of

a conmpound of the invention wth a nodul ator of
To elsehaiki RE thegreptco fromumxamiptr stee b) @3 .4ag) 1mAtAYEAD stl)ofas added a

o o R B T SR S e S e, A
mid %Efllédﬁ)s 20856ARE solers 0 EXERAs aldtaRthd adla (ECRDal £t&1. The
the GX-C famly) and CX3CRI for the C-X3-C fam |

orgThie facaemmes concentritethinf wctdrahe residae e%dissplwﬂein water (400 mL) and

. i nation. of a nd..of t ntion.
acif ST Bl D T RBHE 8 o s B R pER i alech RN pegod and
waSHetd ORI oS oftWieraitil B@ETIA8@SvasPRT6. tlbkﬁ—h@s@thak;daﬁ aRE&& through
as well as aggrecanase; especially coll agenase-1
(MW-1), collagenase-2 (Mw-8), coll agenase-3
(MWP-13), stronelysin-1 (MW-3), stronelysin-2 (Mw-1
0), and stronelysin-3 (MW-1 1) and MW-9 and MW-12,
i ncl udi ng agents such as doxycycline. The present
invention still further relates to the conbination of
a conpound of the |nvent|on and a Ieukotrlene

o s o =
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reverse transcriptase inhibitor such as nevirapine or
efavirenz. The present invention still further rel ates

w0 oovles3tonbi nati on of a conpound of the i nvene¢GBaWd/050525
a cardi ovascul ar agent such as a cal ci um channe
bl ocker, a betaadrenoceptor $i ocker, an
angi ot ensi n-converting enzyne (ACE) inhibitor, an
angi ot ensi n-2 receptor antagonist; a lipid |owering

the%ﬁfép ak%l‘l? I?e ea%x%%s%tvlfzner Qhet éok?ld%é% dr%dql}?g l&%&fu‘ﬂ{ O\QGfII at 40 °C to
bl'ood cell suc as pent oxytyl

givk Iﬂlidlliﬂmpmthhcn in (muda fbrﬁf(HZO @ag\ baution S dis aﬂ1da(l @ Yo & retrystallised

ation inhihitor. The ent nventlon further
by Fettaede rabivin M@Mé ko .uaﬂ | Gpsolitcun{lgnad 8y copling o KT, stirring
forl1® ‘heeﬂltd' BNedd (ﬁ t%sﬂﬂ %golﬁ%la (ﬁﬁngnn 2t 48 RIS AR Title product
(such as sertraline) ant | - Par kirnsoni an drug (such
(Oaghﬂeprenyl L- dopa, roplnlrole, pram pexol e, a MAOB

ch as sel egine and rasagiline, a conP
Mé wcﬁ (%“ )@ﬁch as tasmar, an A-2 inhibitor, a dopam ne
THMQMR $Yi56-DVN B 1913 sa'i‘HB\“\?% @nlﬁﬁ‘?mﬁ(kl 13, V7'3%°(H' %), 7.28 (dd,

agonit s a dO am ne agoni st or an |nh| ItOf
1Hp&ulonal3 it HH); 669i(dé, 1§y)m4 9age) | H)o8. 14, 2H), 189 1.70 (m, 4H),

[ h s drug such as donepezil, rivastigm ne,
15?2 fﬁﬁjf4§«gg&92 i nhi bitor, propentofylllne or
nmetrifonate. The present invention still further
relates to the conbination of a conmpound of the
invention and an agent for the treatnent of acute or
Phgsied FogmpBata, such as a centrally or
peri pheral | y-acting anal gesic (for exanple an opioid

or derivative thereof), carbanmazepine, phenytoin,
De%wtmﬂﬁlm& e, amtryptiline or ot her

ant ress gent s
F1gH i S)? THYROyger gl thoﬁlfqattﬁ (%atg) né%rg tA %exarl)l}pé%% rq%-methylpropan-
2-ahfiveglifyon further relates to the conbination of a
conpound of the_invention together with a parenteral

Figgre & opraaravwydea gpfpeennagemufinelymernared) Exasug 4 (free ac13/)
FigfREE kP A8 St bR LORBGAE O Balfie YRl
be used in conbination with an anti osteoporosis agent

i ncl udi ng a hornonal agent such as ral oxifene, or a
Lﬁﬁﬂﬂﬁﬂgéﬂgﬁﬁﬁe such as al endronate. The present

invention still further relates to the conbination of

E2» CKW@Jdﬂia pkra dudlectnd esing onhdradt Naytiedl ClubeX PRO)machine or a

tryptase_inhibitor; (ii) platelet activating factor

( PARRlgH X hiVED n??@?? i nterleukin converting enzyme

(ICE) inhibitor; (iv) I'MPDH inhibitor; (v) adhesion

mol ecul e i nhibitors i ncl udi ng VLA-4 antagonist; (vi)

cat Rep$ npANayHcaKCEXEPRONi bi tor such as an i nhi bitor

of tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for

exabplaev@alleéted Wyitbra RAdalyneah Cubsy Paﬂet)lacmnesierﬁ rfecgnfiguration

threonlne ki nase (su n hi bi t or a L nase

suchveadhgyean r%ﬂwg %&&%ﬁh #&@ ée%tné Rﬂsu@ pepp-0 Pﬁk)crement

or i .C

SRR AT SO A SRR P

dehyeih agamaseveRhghidf dtic coﬁ)bé&r)XJ{raﬁJ \ﬂasEilS4 18-A OITHB2lata was

-recept or antagoni st; anti-gout agent, for exanple

col @cﬁ ecied@n ze5d hackaiot h@ld@woaiafdecll nBhig aféhe cdngpound was

exa | e i nol ; XII ur|c suri f.or

exaRBpe pptisti: s el kg s Bl oSS iyt boen cut

(xiii) growth hornnne secretagogue; (xiv) transform ng

grow h factor (TGFb) ; (xv) platelet-derived growh

factor (PDGF); (xvi) fibroblast growth factor for

exanpl e basic fibroblast growh factor (bFGF); (xvii)

granul ocyte macrophage col ony stinulating factor

(G CSF); (xviii) capsaicin cream (xix) tachykinin

NK1 or NK3 receptor antagonist such as NKP-608C,

SB 233412 (talnetant) or D-441 8; (xx) elastase

e — — o —r— NN PN N ——. gp— I




10

15

20

25

30

a non-steroidal glucocorticoid receptor agonist. The

phar maceuti cal product according to this enbodi nent
wWorenp9/064379 exanpl e, be a pharmaceuti cal conposi BCGB2008/050525

conprising the first and further active ingredients in

adm xture. Alternatively, thg pharmaceutical product

may, for exanple, conprise the first and further

active ingredients in separate pharmaceutica

preparations suitable for simultaneous, sequential or

sepaioag e naadifiasingatluannrdahen paishahén amopeatly tlaefieish.. The X-

The pharnmaceutical product of this enbodi nent is of

par ¥aye incigenpupon; thistspefaed Weyemesgied by Bragedix§agiids such

as asthma, COPD or rhinitis. Exanples of a

phosphodi esterase inhibitor that may be used in the

phapr@isestp&aMpp oduct according to this enbodi ment

i ncTude a PDE4 1 nhibitor such as an inhibitor of the

i soDatany BRBAB; tedudES Phitips X- Pmt Mat nacHDE™ @ ARiahd 6629

Exanpl es include the conpound .

(2) cfalfl(ggr%lpm eHr dheosean gy dy ru; 40 Zqwith 1 D@raeaepd sxgasgrepRer 0.03

t hox t
Bkl SR BRRR bl By o popusr g e s tbgogeraid o
2 14$W hdd 46thRenmedi8RREMs §fﬁb'co%per X-rays were 1.5405A (K,;) and
yI]pyrldlne 3-carboxam de (Cl -1
3- ( béady Adky))- ﬂmeﬂamhwmﬂwﬁeﬂz®bgz@mﬂﬁdgnemhwwﬁmﬂpmehmh~
pheny I% 1 Hindol e-2- car boxami

% 1S218R 6 ths. Opglp@ml%w Blaged | T.Lh@r#@;%eerzva;s ey rom wranglsgptal of
SR e el N ERL B 8 lon ofishedion an
y d r @pw:aﬂy lai figioh.- Bhy/Klrays ByRasaipanitle sqrdBwldc ﬁ@g’htéd bly Bragg
b-[ 3- (cycl opentyl oxy) - 4- met hoxyphenyl ] -1 , 3-di hydro-

, 3- ¢hitmeter2H- i soi ndol e- 2- propanami de (CDC 801 ) ,
N—[9-nethy|-4-oxo-1-phenyl 3,4,6,7-tetrahydropyrrol o[ 3

’)ﬁzj é@pk I‘Jﬁg):gg: I%g%é%%lé%zswg i 3%1'1 TbA Q1000 Differential Scanning
18) cGlofinfefterCY AR gruflmﬁl%nﬁya&lg QRe feweestm{@wg@w %?gwd Yeftied
ycl ohexane-1-carboxylic acid (C lom | ast am no-1

, 3- bétseey @ 5op oy |Tﬁﬁtph®qe)1mn’l7&$|qame(d©upandqy lalflavedf nitrogen gas

ox aEﬁO&‘g}j I %?gﬂf[l%f %en[l)ﬁ/eraturené(uc}le(? fro tZ’%ot)é%Oé @gtl angolnstggg r%{e of

5- (?en@eﬁutu&eﬁdreatwwheq@fsafdﬁ@ﬁwbenzyl i dene) - 2-i m not hi a
zol i di n-4-one (Darbufelone), 2-nmethyl-1 -[2-(1
-nethylethyl)pyrazolo[l 5-a] pyridin-3-yl]-1

3P SRAIA0EL SRAERLASHdy e Dymspis g Sptn Y- yrment

met Manedid phphate l(SlnIlg’ whs plasdd)into a glass vessel and the weight of the
5-(4-nmeth 3- h t hyl [id

|( n) gﬁl(na%.}% W(a%/glé:ggifeg%%ng a%{lglpc% epste%nn)ﬁetllog (4r(r)et0 9)6 tg )(()6‘% 80 I‘[0 0%

( yl-1 ,2, 3,4, 4a,

1 Obre%g?{g%;/l %xéf?}g) H%ta%)@f‘l% /'RHB‘

d||sopropylan1nocarbonylphenyl) benzo[c][1

dj Punaf
Thes R R a 551 Tk SrBi T Re a2 Sl s eavapy sliglylyy deperding on
the éﬁétﬁ%éﬁf'ﬁ%’ﬂ%ﬁ)ﬂ@eﬁé@@é AeulcRIRUp b Asbdt. THREnNNASH d8cMpasses

um | ast
cryStaling |f@umsd)ayb@&6{etﬁ] afies ghlestantially amipbx yo thosadgéited herein.
(Ti benel ast),
2,3,6,7-tetrahydro-2- (nmesitylimno)-9, 10-di met hoxy-3-m
Anetylatslomxlamwé zn (ng 6.(13"-adllowofL( )2 dimethygii@rolidin-1-yl)carbonyl]-

(trequi nsin
3- meF?%PP@W’r ﬂé@ﬁ}g}pwpow acid Frongfhrienopan-Zanipe palipelymerph A
| -8-(1-nethylethyl)-3H purine-6- amne (V-1 1294A).
Exanpl es of a b2-adrenoceptor agonist that nmay be used
in the pharmaceutical product according to this
enbodi ment i ncl ude netaproterenol, isoproterenol,
i soprenaline, albuterol, sal butanol (e.g. as
sulphate) fornDteroI (e.g. as fumarate), salnetero

o o,
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chem cal nam ng software package | ndex ACDLABS 8. 0.
Exanple 1

wWQ.26009ed30pr opyl - 3-[ 3- (2-fl uor o- benzyl ani no) - 2- BROGBRHORPS0525
razi n-1-yl]-4-nmet hyl benzam de a)

3-[ (Cyanonet hyl ) am no] - 4- metfyyl - benzoi ¢ acid, nethyl
ester To a stirred solution of

3- am no- 4- net hyl - benzoi ¢ acid, nmethyl ester (10.0 @)
in dry tetrahydrofuran was added L/

L/ -diisopropyl ethylamne (12.6 nL) followed by the

A sadpid o farxambld® pstp@aocgthakiwtas obin(ed.bi thd procdhre desadbédin example

s heated at reflux under _an atnosphere of nitrogen
2a&§f’vﬁs %?E}IYSFF‘%@ X%?Dall%sqgl.an&ﬁ\& was added and the
m xture extracted with ethyl acetate. The pool ed
organics were washed with brine, dried (MgSO4) ,

Th¢ mettmgedmperdturdhel s@mpbn? polgmovddA asdetermiaddibe SC occurred with

re to afford the subrit]e co d a solid

Om}é&%ﬁs ﬁ%f@ .“%@WEGWB‘?E%?%‘B'?%%W‘Y% AR a%@%s@@lﬂeawred by

)di ) - .

OV AR g v b pglrolhy § 3 g Rnisinhatre 1.
3- (3, 5- D brono- 2- oxo- 2H pyr azi n- 1-yl ) - 4- met hyl - benzoi c
acid thyl ester . :

Thd Boty g e my T e S hdira Pl Exaqerly Sehapientical t

thi €Sa@ipld ﬁfsal@fﬁioephlﬁ,acéoraing)to wagmdded _

1, 2- CIi)I chl of obenzene (50 nL) and oxalyl bromde ( 11.5
m.). The reaction washeated at 1000C for four h before
S A L e G Py T 2 PO AR of he
preRlbikllyidegiingied (})Sly@orglh PNOBBIvegH apkyti@lidid Wag: ¥detdhe, acetonitrile,
_dichloronet hane) afforded the subtitle conpound as a
dichlgroracthanep 1 gydioxgge, gtfmyol. i) ageiate, mheptangy syqlahanane, tolygpe and

wa@VR d(DVSO-d6, 400MHz) 8.08 ( 1H, dd), 7.87 ( 1H, d),

.46 ( 1H, d), 7.29 ( 1H, s), 3.92 (3H, s), 2.25 (3H,
s). ¢)

L/ - Cycl opropyl - 3-[ 3- %}é fl uoro-benzyl am no) - 2- 0xo- 24 pg
Anglys i TG b (oS RO 1o et DU s Bh-Gpomyl-
_fRiokobidh &A1 afibic sAsmet hyl - benzo
SR I B BRI A g oo AR
tetrahydrofuran ( 1 m.) within a mcrowave vial was

dded i et i 38 nm ) )
A SR b Tk b e by the prppedure deseribs! fpsgamle
4 afd Wak Beh1RNEIHIIAID bB§0ed Ghes.addi tion of

cycl opropylamne (0.13 m.) and cycl opentyl nagnesi um
brom de (2Min diethyl ether, 750 m ) dropw se. After

-

enddftebrHRYevRaAl, badirting &Nl 8o CF O it waldh @pfaRa 6t 0.9 between RH
m xture was heated within a m crowave for 60 m nutes

of @fo - BODEC abateasuacbly Gl Sc 4ol ¥RPPdliffiponen paifsar af exagple 4 polymorph
Aifilreteer{tecfi alﬂdur‘é'BZShed with ethanol. The filtrate was

28EEntT dt'ed"i*n” vacuo. Purification by preparative

HPLC (Gem ni columm, 0.1% ammoni a: acetonitrile

eluent) afforded the title conpound as a solid (58 .
Th@-@glym,gga_h@\fm@p](p;cg@)ce@ @@n{ e |lp'rge scaiqqompﬂ:(e@qméﬂd\gqs identical to

.4 , e .85 (2H, m, 7.76 ( 1H,
thlsd%,gMﬁ%ﬁg?%ﬂ&%&“%ﬁ?g@%Kféi( oH, ), 7.20 - 7.13
(2H, m, 6.82 ( 1H d), 6.72 ( 1H, d), 4.64 ( 1H, dd),
Slu%tfy?e%pérhé?@g 91? %leeh:gt’%teé}/ég%aéﬂ é—?’e}%tg%_f at?ﬁ%gﬁéﬁ}?l asé)et’ate at 50 °C
foroQaly O PEdAL c &XAYRAIE B e prdodsTABLEmEhe PGS IEmBAMPAr ed and
Orpura|5/f|¥}4ed fn a siml areprrmn%esr}ato Exa?‘%ﬁ%c@aanpl e 2
L/ - Cycl opropyl - 4- met hyl - 3-[ 3- (4- et hyl - 1- pi perazi nyl ) -
2-0x0-1(2/-/)-pyrazinyl]- benzam de Exanpl e
3/ V-Cycl opropyl - 3-[ 3-[ [ 3- (di et hyl am no) propyl ] am no] -
2-0x0-1 (2/-/)-pyrazinyl]-4-nmethyl benzam de Exanple 4
L/ - Cycl opropyl - 4- et hyl - 3-[ 3-[[ 3- (4- met hyl - 1- pi perazin
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Exanpl e 29 L/-Cycl opropyl -4-nmet hyl -3-[2-0x0-3-[[(1

, 2,3, 4-tetrahydro-3-quinolinyl)nmethyl]amno]-1 (2/-/)-
W@009004399 | - benzam de Exanpl e 30 PCT/GB2008/050525

L/ - Cycl opropyl - 3-[ 3- (3, 4-di hydro-2(1/-/)-isoqui nolinyl

)-2-0xo0-1 (2/-/)-pyrazinyl]-gy methyl benzam de Exanple

31

L/ - Cycl opropyl - 4- et hyl - 3- [ 2- oxo- 3- [ ( 2- thlenylnethy )a

Préﬂf@%ﬂlm}aé&l’_&%a aozf']ﬂ; H‘P_lf {%ﬁﬁ-’%—@%’ Efi&‘ﬂPJl e[(f’g 3-[3-[(1

enzo |oxo 0XO0-

dlméthyl/pl)ymmdm-llw)chrwny@ympraﬁphemneylmmamﬂ acid free acid
Exanp| e 33

polymosph By pr opy| - 3- [ 3- [ [ (4-f1 uor ophenyl ) net hyl ] ani no] - 2-

Sluﬁlﬁ{% C%%I({%ér;té )F;v;tﬁiye&gﬁgf@d y%olgmﬂ%tl'lo%x grp%ﬁt[%lf‘%@ Igf—' g%@/ﬁ%k §n(§1§71yerCN at

50 PQIford dapls pedduged anystals]of poRarph BpRolamiomH B wWae nisarfbiohesd

Exanpl. e .

TollgRARE W SPGB o et PP U521 RT - et hy | - 4- phenyl - 4-
pi pe pdi nyl) net hyl ] am no] - 2- oxo-
1(2/-/)-pyrazinyl]-benzam de Exanple 36

The melting| toppeplpre af exatipld 4 Bol[mwrpboB 3s fi¢terminehly PO6p3AVY arsingle

endoiREi St obeRihe S (R 4 @EPEgm de Bxample 87

, 1- di met hyl et hyl ) phenyl ] net hyl ] am no] - 2- oxo-1(2/-/) - py
razinyl]-4- nmet hyl - benzam de Exanpl e 38
thﬂ&@ﬁ@rupbagwl 4- et hyl - 3-[ 2- oxo-3-[[ (1
Flgéxe | Ps r%§£yr ;%vacwr %[Pfractlon pag ILIJP o e¥<£11%%) erB/ Ip]olymorp ng de

Figufc ﬁé@n@ﬂ&@pp’dwe[’er ﬁﬁfrﬁ&tllmfpe{t@n{ dflcanBichy ppReiypl Aet hyl ]
am noJ - 2- oxo- 1 pyrazinyl]- benzam de Exanple 40
Figuge tgﬁcqno‘*ﬁnr@mﬁrw ﬁlﬁﬁﬁwmmqttsnw [3ample-drpelyymarnh Bi per az
i nyl ) nmet hyl ] phenyl ] met hyl ] am no] - 2- oxo-1
(2/-1)-pyrazinyl]-benzam de Exanple 4 1
Phémhiyﬂmgaﬂdpyh 4-met hyl -3-[3-[[[2-[ (4- net hyl - 1- pi peraz
g%}qfth | ] phenyl ] net hyl ] am no] - 2- oxo-1
Lumn ANCIR,ASAY Nyl | - benzani de Exanpl e 42
L/ Cyclopropyl 4-met hyl - 3-[ 3-[[ (4- et hyl phenyl ) met hyl ]
am no] -2-oxo-1 (2/-/)-pyrazinyl]- benzanm de Exanple 43
& HSP<[BBQ Waébpuﬂc{)mdﬁqu’hy[n) Elmian @yfescmnoesmh a kpecplye activity lof 100-

210y A e B O R S e Rl 2 orte- 1

(2! rPTIp/Ell(eé%lé bWl HCREH! /AR RPY b 4oty RRRARR MDMEM
cortinDpo0tpFap ot mesnyin (Hypmxan@mﬂ gmephmnm%hegwﬂamme

1(2/ d Ex
and Gl ereampaRy 52 st hy FOBE BRFpson Bl FymbHEy TRy
traife R HEKOXR-viert 2fown topdbhﬁﬁér{b)éhﬂl twOR é@ﬁ@sﬁ@cﬁﬁﬁé’fﬂicﬁ)rféz
L/ - Cycl opropyl - 4-net hyl - 2- 0X0- 3-|

(Fighepfeajalggug mempre YK Tolpi0 aManohali¢zls ¢f)rempt<aze|xpls¢|st]lon were

ben e 48 ..
1ndE?ed§Ryczfagi1t1061p§}fg_6ht_n% ts%%/l}npsb}lfyégtg {%r_ t:l%g Ea[st 5_8 %())qri of culture. The
adheZend cdlistwedre ahylfdoonte ﬁamrﬁﬂbéibw&fﬁd%d@]lmé (ZBS,/90ml per cell
yrazi nyl ] - benzam de Exa
Facfo BB P B2 pAOLi0D 0 S kgl SresyIcf rand e
Z
ol M A PRSI O GTPAT it RN i ERTA
0. luﬂ\eqzﬁhér@& n’fdtlg)l sulb)lortje él(’ubﬂge W&Sl(]fkpugﬂn]rlmdnfaom]t Rells wictei ;&Illeted by

G B R AP e By - Sraradegin b fgcorieiial Slume of

freﬁyﬁkﬁgfaﬂglﬂbﬁ%aﬁsaﬁgn L3 an)d cﬁﬁg%t%b[ %19?%%1’}“[%%% Riser for 2 x
bromde (2Min diethyl ether dr opwi se

Final purification by preparative HPLC (Gem ni col um,
0.1 %trifluroacetic acid:acetonitrile eluent) Table
INOVEL COVPOUNDS 951 : A Bl PHENYLOXYPROPANO C ACI D AS
CRTH2 MODULATOR AND | NTERVEDI ATES The present
invention relates to certain phenoxyacetic acids and
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the likethanol am ne and the |like, as well as non-toxic

anmoni um and quat ernary anmoni um cations i ncl udi ng,
Wheaono79 i mted to, ammoni um tetramet hyl anmoPCTGB2008/050525

tetraet hyl ammoni um I n one enbodi nent of the invention

the conmpound of formula (1) 4ys in the formof the 2-

nmet hyl propan-2-am ne salt. Sol vates, including

hydrates, forma further aspect of the invention, as

f

20 gé_%r(%g? h%%{s p@h- f é[{rhﬁ% gﬁgg F'tt ﬁlsu Jev[g%bﬁ‘%%éalnc %ls ere rﬁmoved by
centmfngati droat 226xg tre lprrmpatree dt ZH’Cca:nrdotheﬂ glehrbrztﬂ&eframnom pclltesby

iven.in t exa s .below. Alt t he X
6temuat<?5ﬁ0 fgp é@%@&%@ 4aClml F ]Iné RP? ﬁwaw. ed in 4 ml
of fﬂpﬁlﬁﬁng ﬁBmBE@rﬁsa}ﬁ%n aRef flredl ?e[?:@orﬁ WEdd érﬁld[hé‘ #J8n content

techni ques Known in the art to gfve the pure or
detsunpsec nm/ﬁeaibtqnepwe@ {8pd asGHEE In $L01|abb>6d11qu>te usi ng

ICEtr g?"‘%@;@?{{%ﬁ%ﬂiﬁbt ner garggﬁgt | ﬁ dwlp %) -ngﬁﬁ{%plates

(F1§H%P)a fI&Io@% stsh@ thd AEREcRS hRmtrafed tbARinid ¢ RTHE GUe?et &ated onto
ounds of fornulae (la), (lc), (Id) and (If

SPd N h&EEAbeadie Aencashsings H@eﬁ@tmgmf@nbr@mélvv@m theg a;thd thrpeads at

t of th furt

P S RGe Br st Sadaad Fof et ReBPLp@RERR gyermich.

(Tlféfopﬁnﬁl%f@&lﬂ]ﬁg cBhcch@htdHsavdré he%ﬁmﬁsd CRREN BRSH oﬂ'rﬁéﬁbﬂaﬁé‘s} The
of "a conpound of fornula (1d): a conpou

beads miend pelicras)byi qeniwidfigdtior (B@Xgrfoe%mmutefsat ﬂ?ra)gwgﬂ@dpmce with assay

er|f| cat of th
ot GOUFFURPERT R Cohal L + 8P Phg!aoh bl dappy e
suspeRAtA sy satffér, atacbleyca&@lceﬁtra&@h\oau émefmia salt. The
ester formng group Ris ty |9al&§)C1 6al kyl ,
pr eFeqhatsbay enstdged 20phet 6@é@M [oA]RG&D s @Oulamﬁlyb@aﬁ pitegated SPA

t t at el dt
besghboliiagamiatetSin P REco B RERLSE g EPFa i1 ko
pro@?&@ﬁﬁhﬁﬂ)@ PG:D, oY AbRlhinB8orl OF fBh-PeciFR BRRHAESCAfman chemical

formula (1) and salts/solvates thereof forma further

corapgmedt of the invention. One enbodi ment of the

' t tal Ii ne. f f f
tor a1 SRR EEDRGT o HGoo AP 2R B RIS Rl
sol%erlTed DOUXARO BRftirdd BRbINOnS@Iatias AedaybadcAnes fxRARS bive @dinal

herei n. The conpound of the invention, or a

CONGRRIFHEEEU tlp%alplrvrﬁﬁ%ﬁc@ﬁwpa@ql%wga mepgll Qathe rmereéld?nal and
[

COI%%E%&%[?%%%%%ESO‘&{@h?_§Olggéﬂ frtl(fcfa%%i Q(? {h% a@s gcpzlle[][ érjgsg%r bﬂte was
incdbaebstasT 6dr QIl’ﬁﬁlr@arrdeﬁ)}Aﬁted rcmlalw alh@ M&Sbﬂiﬁfmhqmﬂ ctiudilat@pn counter

bronchial, allergic, intrinsic, extrinsic,
(1 e evsiiduced, drug-i nduced (i ncluding aspirin and
TS ¢&ohu1 AN9 nfuSiCispdged asthma, both

I nte &F@?gnt andﬁgegg?%FEE% gnd of all severities, and

ot her causes of airway hyper-responsi veness; chronlc

DefeR RO o PG p RO pernsta EaET S IR LIa0 ugma fenp4n Bépatocytes

CoRFBINERHEs WO PRBhRE R infothyA%akb:GdE hPIOSIOR incubation
sarcoidosis; farmer's lung ‘and rel ated di seases;

cortwlpte&tmr(ém M)t 1}) udrvémlmtsrm@ u stb@lﬁ@as‘ adsted 9 & yial ncl udi ng

con‘:tm%{f%llgé? 8f fl lﬂﬁ)e %@n\sllf)o 6)}1%1‘ i @vl][th%f,) Ir%mi n}jlal
coraMhingwﬁ@xl lﬂﬁﬁdn%ebﬁtﬁbﬁﬁyat&%nﬁé’dtﬁﬁbﬁ of Dhélifonon,

I ncl udi ng tubercul osis and aspergillosis and ot her
Vlab@n:gm/mil Wfae ra- @ﬁ@bat%ﬁ?pﬁ ingiAR éﬁ% %@mg (8Qrpgcillations/min)

b sorders
el B B B o,
antitussive activity including treatnment of chronic
cough associated with inflamatory and secretory
conditions of the airways, and iatrogenic cough; acute
and chronic rhinitis including rhinitis medi canent osa,
and vasonotor rhinitis; perennial and ‘seasona
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purpura, eosinophilic fasciitis, hyper-IgE syndrone,
ant i phosphol i pid syndrone; 12. other disorders with an
WO pdobaeased ory or i nmunol ogi cal conponent; i ncl BCi/G§2008/050525
acqui red i mmune deficiency syndronme (AIDS), |eprosy,
Sezary syndrone, and paraneopl astic syndrones; 13.
cardi ovascul ar: atherosclerosis, affecting the
coronary and peripheral circulation; pericarditis;
[
R e R o B TR the
500 slodfaiwg/buﬂfﬁpﬁmcf(gﬁmm ﬁml yubedic mndmmﬁn bf$uMat 1 %

iy i AR GSbUrE Fenerda Sof e S0t b
90 R 920 i an%'}féao%hé RBRY cﬁiené/ﬁ%'dﬁﬁ 80 b bf*i% %Sldlqﬁétﬁ.m&l i's and

mbosi s, including deep vein'thronbosis and
Samplnp Wematwbeﬁmgemly frazendos & hwei-2sC md themceitofpged at

eat nent. of ¢ n canc i ncludin roostat e,
2006 &5 20 gy “ LR sper iR BHE FOTO BB SR LM/ MS and
Cliat QARGHmasddi fPord Ak PSR! 3T al HaRRAISL AGE MBINIS R&P6EARSversus time plot.
af fecting the bone marrow (including the | eukaem as)

Usmg@hwﬁl;@ﬁt@pk mahm@faatqrs/@ asgennd ey, hepeiope lhiarit ek livergvaagld in the
huria gfbngr%tli—ll asﬁpgutn’ﬁz(l:‘ucdﬂgodj aear %h\?asplpggylgtea (@fﬁ) %ngg the

I Seasé an
mefhRd Wit BRE &% ,R@S}(ét @1@0@0@ OWp@@ﬂ h€id Slyidrsao® g aanflrindi®.clearance
gastr0|ntest|nal tract eliac disease, proctitijs,

Valéw thisgissaycof gast mnéen P@H Sthpgv rofgss halé W%%liﬂéna@%ﬁlﬁt%t with a
t | - opLeycolitis,
[ n(gﬁ?zdr%ﬁ? fr]:llé\ér%?&go X?étﬁ}p(sfé) |érlp|ﬁt ablug)hgﬁ)% {h g 'sor der,
irritable bowel syndrome, non-inflanmatory diarrhea,
foodrel ated all ergi es which have effects renote from
the gut, e.g., mgraine, rhinitis and eczema. 16.
Di seases associated with raised levels of PG2 or its
nmet abolites. Thus, the present invention provides a
conpound of formula (1), or a
phar maceutical |l y-acceptabl e salt or solvate thereof,
as hereinbefore defined for use in therapy. Preferably
t he compounds of the invention are used to treat
di seases in which the chenoki ne receptor belongs to
the CRTh2 receptor subfamly. Particular conditions
whi ch can be treated with the conpounds of the
invention are asthma, rhinitis, COPD, and ot her
di seases in which raised | evels O PG or
itsnmetabolites. It is preferred that the conpound of
the invention are used to treat asthma, rhinitis or
COPD. In a further aspect, the present invention
provi des the use of a compound of fornula (1), or a
phar maceutically acceptable salt or solvate thereof,
as hereinbefore defined in the manufacture of a
medi canment for use in therapy. In a further aspect,
the present invention provides the use of a conpound
or formula (1), or a pharnmaceutically acceptable salt
or solvate thereof, as hereinbefore defined in the
manuf acture of a medi canent for use in therapy in
conmbi nation with drugs used to treat asthma, rhinitis
or COPD (such as inhaled and oral steroids, inhaled
b2- receptor agonists and oral |eukotriene receptor
ant agoni sts). The invention further relates to
conbi nation therapies wherein a conpound of the
i nvention, or a pharmaceutically acceptable salt
t hereof, or a pharmaceutical conposition or
formul ati on conprising a conmpound of the invention, is
adm ni stered concurrently or sequentially or as a
conbi ned preparation with another therapeutic agent or
agents, for the treatnent of one or nore of the
conditions listed. In particular, for the treatnent of
t he |nflannatory dlseases such as (but not restricted

MY I - T T T



terfenadi ne, astem zol e, azel astine, |evocabastine,

chl or pheni ram ne, pronethazi ne, cyclizine, or
worR@ohestd ne; applied orally, topically or PCT/GB2008/050525

parenterally. The present invention still further

relates to the conbination of; a conpound of the

i nvention, or a pharmaceutically acceptable salt

thereof, and a proton punp inhibitor (such as
CIATRES azol e) or a gastroprotective histamne type 2

receptor antagoni st. The present invention further
relates to the conbination of a conpound of the

i nvention, or pharmaceutically acceptabl e salt
L the IWEH%OE%HQH oni st of the histanine type 4

receptor. The present invention still further relates

to the conbination of a conpound of the invention, or
Oxa®hbhagmaceuti cal |y acceptable salt thereof, and an
ha- 2 adrenoceptor agoni st vasoconstrictor
ﬁ?ﬁgtic agent, such as propyl hexedri ne,

i ne, phenyl propanol am ne, ephedri ne,
pgeudoephedri ne, naphazol i ne hydrochl ori de,
oxynetazolianhydrochIoride, t et rahydrozol i ne
hydr ochl ori de, xyl onet azol i ne hydrochl ori de,
tramazol i ne hydrochl ori de or ethyl norepi nephrine

hydr ochl.or | h : i nvent yrth | t
os MRS AT o BE T RSBy P el o Bseb oo b ©
fluGHIBIPRBGA UL {1G 8ty PropesaPhallagd gﬂbtz-( hecmefo-4'g-an

~anticholinergic agents including nuscarinic receptor
dingathy Ipywpoliddid -y jrbany lagoiasebigheiyl-d syl kydigopanoic acid,
or {M\Qat%gsl tﬂgreotg(%)r%%g cre{lt%a‘fl’l&%bcép‘?arb‘rl%ga‘?tg !t%%o?o? %lggtm of
ot Fopi um brom de, oXI tropium brom de; pirenzepine or
phirslaenziepliyngccefinelepilesent invention still further
relates to the conbination of a conpound of the
i nvention, or a pharnaceutically acceptable salt
2. { hensffuBat AuREL s PROGARNARSRERN Shiold.RGk gl ng
beta receptor subBtypes 1-4) such ‘as [ soprenaline,
dinsalhipragtnlin- 1 fydycaboey IS heabmpharydl;yl} @ryprbpdrioiegcid is present in
orchggenaline, bitolterol nmesylate, or pirbuterol, or
atlgasfR¥al enanti oner thereof. The present invention
further relates to the conbination of a conpound of

the invention, or a pharmaceutically acceptable salt
3. t heAgoixturaaccoadiog toepme | os @ dhwhschgbel (2A5n2e({d ragdrpetd €.2-

. or. nedocrom, | sodi u The pr.esent ,invention still
iR L pd B s B R Db IS R BRi s pna 22
({3-Bifloto ¥ (1,2 AimetBY Ip@rrbdh MReRiabamgd |l ¥ flaseBphable-sal t

thereof, with a glucocorticoid, such as fiunisolide,
vyl oxy)arpenor asid ascettbe fam ofibe P vriHapae 2dingpopilonat e,
budesoni de, fluticasone propionate, ciclesonide or
nonet asone furoate. The present invention further
4. r el At@spoand befoewutai(Dat i on of a conpound of the
i nvention, or a pharnmaceutically acceptable salt
thereof, with an agent that nodul ates a nucl ear
Ohobane receptor such as PPARs. The present invention
:ﬁzil fwlthér relates to the conbination of a conpound
t he ixvep

i gR, or a pharmaceutically acceptable

sal of,Nto ether with an i mmunogl obulin (l1g) or

sarat i g an antagoni st or anti body nodul ati ng
nction suth as anti-IgE (for exanple omalizunab).
resent invention further relates to the
copbi nation of a conpound of the invention, or a
pharmaceutically adbeptable salt thereof, and anot her
system c or topicallyapplied anti-inflanmatory agent,
such as thalidom de or a derivative thereof, a
retinoid, dithranol or calcipotriol. The present
invention still further relates to the conbination of
a conpound of the invention, or a pharmaceutically
acceptable salt thereof, and conbi nati ons of

L L Y | Y Y - I T
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oncol ogy, such as an al kyl ati ng agent (for exanple
cis-platin, carboplatin, cycl ophospham de, nitrogen

wore@vae479 mel phal an, chl oranbuci |, busul phan oPCT/GB2008/050525
anitrosourea); an antinetabolite (for exanple an
antifolate such as a fluoropyrimdine like
5-fluorouracil or tegafur, raltitrexed, nethotrexate,
cyt osi ne arabi nosi de, hydroxyurea, gentitabine or
paclitaxel); an antitunmour antibiotic (for exanple an
ant hracycline such as adrianycin, bleonycin,

or dletadtel Hicedat or datmanyaitivalle pédeplablei salt thadeosfwbicblvate of a
m tomycin-C, dactinonycin or mthranycin); an

Ph%@??%ﬁ?%@X%“%@%h¥s%¥or exanpl e a vinca al kal oi d such
as vincristine, vinblastine, vindesine or vinorel bine,
or a taxoid such as taxol or taxotere); or a

5. t opainsiones swieofiantvintyionod of foomukx@rgsldefiaed in claim 4.
epi podophyl | ot oxi n such as etoposi de, teniposide,
anmsacrine, topotecan or a canptothecin); (ii) a

6. CYt AshftabCordi@ b clakk B vAfclaR (Ast2 @{eﬁkl’ﬂ@ﬁﬁﬂl‘ [r(i OIdi xRNl Brolidin-
t anoxi fen, torem fene, ral oxi fene, drol oxifene or

1-yisarbryyflAejuorehiplrast-2 oeryinsersoisracibivmatisdproptioR-apfiog salt:
exanpl e fulvestrant), an antiandrogen (for exanple
bi callut am de, flutam de, nilutam de or cyproterone
abletate), a LHRH antagoni st or LHRH agoni st (for
exanpl e goserelin, leuprorelin or buserelin), a
Pogegﬁqgen (for exanple nmegestrol acetate), an
:ﬁ 2y hi bitor (for exanple as anastrozol e,
/&;Sorazole or exemestane) or an inhibitor of
educt/ase such as finasteride; (iii) an agent which
i bits cancer cell invasion (for exanple a
net al | oprotei nase inhibitor |ike marimastat or an
i nhi bitor of urokinase plasm nogen activator receptor
function); (iv) an inhibitor of gromﬁh factor

7 et SR AR, fom By BR | LBy rolidin-

1 -y@tuboryl 5 HTvendbiploshy |- Q@iﬂ}mw[ﬁbpe[nﬁﬁfzﬁzld 2-naetihydproesnyL-amine salt
transferase_inhibito ne klnase i nhi bi tor or

chagacderised by @R PeBwi Rﬁ’éVdr?F ﬁ%@éctmmaﬁﬁmd’rlth BGeks Atatigasoenet the
f
ol PAE] B Ll SR AN ] Lo TR P
N- (3-chl oro- 4-fl uorophenyl ) - 7- nethoxy 6- (3-

nDrphollnopropoxy qui nazol in am ne (gefitinib),
8. N- ( B-GY¥RIHYS |the g)n‘;p%llng((%S) -2-({3'-chloro-4'- [(2 2 dimethylpyrrolidin-

1- y@%é@?ﬁ'{i @&%@%&?E? g'lfbxi)}ﬂ%z{ﬁ%w(a%ﬂ Qttﬁe@ﬁﬁgroﬁﬁn 2-amine salt

chardat@rtsop be ay [X-rag-ro3-den dpfradtiongpttapexpjtaialz 2o Khawndmdriume 1.
e (Cl 1033)), an inhibitor of the platelet-derived
grow h factor famly, or an inhibitor of the

9. hepgt&yéfilﬁn&f&wdftﬁ@@&rﬁﬁou&la@byz (§3h)ch1@fb @qtz @ra%&ﬁ%yﬁohdm-

agent such as one which inhibits e effe
1-Wasibanhi-Sghoetiphdansl-2 gi mwy)propaoirac{d drarmmpd by t &-ray

ant i -yascul ar. endot hel.i al ce h ct.or tibo
T S IR R o T T e PR
meffi CVEL 94di3dSiP a5 0 199.88013354), or a compound

that works by another mechani sm (for exanple |inon de,

an inhibitor of integrin avb3 function or an

angi ostatin); (vi) a vascul ar damagi ng agent such as

conbretastatin A4, or a conpound disclosed in WO

99/ 02166, WD 00/ 40529, WD 00/41669, WO 01/92224, WO

02/ 04434 or WD 02/08213; (vii) an agent used in

anti sense therapy, for exanple one directed to one of

the targets |listed above, such as ISIS 2503, an

anti-ras antisense; (viii) an agent used in a gene

t herapy approach, for exanpl e approaches to repl ace

aberrant genes such as aberrant p53 or aberrant BRCAl

or BRCA2 GDEPT (gene dlrected enzyme pro- drug

o S s o " o ) o
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an internal standard; (ix) internediates were

characterised by thin | ayer chromatography (TLO),
wo@bpessior mance |iquid chromat ography (HPLC) , PEIEHES2008/050525

spectronmetry (M5), infra-red (IR) or NVMR analysis; (x)

mass spectra (MS): generalléypnly ions which indicate

the parent nmass are reported when given; MV =

Mul ti Mode; (xi) the foll owi ng abbreviations are used:

Et OAC t \ et il £ Ogrregi e
0 SR P, SO B B BBt
1-yDetbathylfHs atust-abipichy ROGM ok hréghadldREc i DEracterised by an X-ray

Di, chl. or onet hane MeCN Ac tonitriLeExaqgée 1. (2
pode difiractirypaiien sbsiapbally 35ishavAyh pigFofi di n-1 -yl ) car bo

nyl]-5- fluorobiphenyl-2-yl} oxy)propanoic acid a)

3-Chloro-5 f-fluoro-2 f-nethoxybi phenyl -4-carboxylic
11l.aci 4 otyBrlonoi@modflthe obepmoid 293¢ 3(-thldrag) -[6hd-dimethylpyrrolidin-

- f | uor.0-.2- met. hox nyl boroni ¢ aci d, (.0. 94 re
1R B T4 G e 20 S LB b roe sy i X-ray
povbateRRcEM SRR %é&l@%hﬂe@s@ bHE bPie (félﬁ)vﬂk% 23Réla values

tetraki s(triphenyl phosphi ne) palladiunm(O (0.14 )
meperal warpduldadadineor. 486t 1 bR anddSHeat ed at 95 0C for 20
h. The m xture was diluted with water, extracted with
di ethyl ether (discarded). The aqueous | ayer was
12.aci didri @AM FnPSUROESMEVInRY 88)0L 30 hierAFLR, 2 xhE@GH9Holidin-
Wi th é%hyf acetate, dried (%%QC)?{and Eongg%trated§®§ o
l-yhardenylgdeibsdoppleens 2/l axydiropanoiseacelighardctdrisdd py e Xetay

as_a.creamsqlid (1. 2 . - APCl (-ve) 279 Db)
T R R A S S O

5,5-Dinethyl -1 -pyrroline- L/-oxide (2 g) in ethano

(40 mL) containing 10% Pd/C (0.5 g) was stirred under,
13.an Atsepgiened ef GrmpladDogeprding thapy obe el dpight L tofigedor use in
ﬂw%% ture was flushed with nitrogen, filtered through

ite and the filtrate was treated with 4M HCO in

di oxane (5 nlL). The solution was concentrated under

redyced. pressure and azeotr.op wth toluene (x2) to .
14.gi vé& mHBod phireating li?f‘%@%@lafﬁg %mrfb%gﬁwﬁlm QSS%FIPQ cpprises
adrkifis@ring! 16! a%nt% tﬁ&%@i}:algr Hedi¢ElamBiat o3 Bhipsustd of Bnula D,

M. 2. 152101 (2H M. 1. 91-1.85 (2H 1), 1.55 (6H,
or sjaledte,| php(mBacChilioly-abedpidblaisu toor olvate of a salt as defined in any one of
1f-nﬁhp ybi phenyl - 4-yl ) car bonyl ] - 2, 2-di et hyl pyrrolid
Cafi® THe' product fromstep a) (1.25 g) in DCM (20 nl)

was treated with oxalyl chloride (0.44 nL) and a drop

of DMF. The m xture was stirred at rt for 1 h and _
15.condanethed edtreptie o respdliatosyl dispass Sy p patient gitljeringrireyn or at risk of,

Which was. az [ wi-th.to ne,.. Thi cid.. ol de
s e 08 RO R R Bl Tyt ke
amPlindfatcompemadyf fofn@@ (D) orf 0dd1@ME GhiymdcEiedally heddpti®le salt or

(0.4 nm.) and the reaction was stirred at rt overnight.
solygie obt glhiee detaedrin gas oeg ofdldmsvittd2DeM and washed wit h
water, dried (MgSO ) and concentrated under reduced
pressure to give the sub titled product as a cream
16.sol AdnétBodaggprdibSto ARG (4we)5 Bb&edic dfcahisasthndh, rhinitis or
f-1(2,2-dinethyl pyrrolidin-I-yl)carbonyl]-5-fl uorobiph
CC%“£|-2-0| The product fromstep c¢) (0.6 g) in DCM (10
m.) was treated with 1.0 M boron tribromde in DCM (5
m.) and the reaction was stirred at rt overnight. The
17.r eadtdoorpowad otidrmtikad wstdeliD&Mnzamg onaohelding t to 1Zkor use in the
¢ wat er dried&§¥ SO ) and concentrated under reduced
regimgatqf aesnira "PHE sub titled product as a solid
(0.5 g). Ms: APCI(-ve) 346 |H NWR (300 MHz, D6-DVSO d
7.69 (IH d), 7.59 (IH dd), 7.34 (IH, d), 7.19 (IH
dd), 7.05 (IH td), 6.95 (IH, dd), 3.17 (2H, t), 1.87
- 1.71 (44, m, 1.52 (6H, s). e) Methyl
(2/f)-2-{[ (4- met hyl phenyl ) sul f onyl ] oxy} pr opanoat e2- Hyd
roxy- propanoi c acid nethyl ester (6.66 g) was
di ssolved in MeCN (34 nL) and the solution cooled to 5

~ P~



titled product (237 g). Ms: APCI (-ve) 279 IH NWR d
(D6-DVSO) 7.84 (d, IH), 7.66 (d, IH), 7.56 (dd, IH),
W@ 2®9/004379 30 (m 2H), 7.14 - 7.18 (m IH), 3. 7BCT/6€B2008/050525
3H). This process was repeated on simlar scale to
give a further 228g (465¢g |n%¢otal) b)
2,2-D nethylpyrrolldlne N
2, 2-Di et hyl - 3, 4- di hydr o- ZFprrroIe 1 oxide (0.31 L)
was
s g T 1G] RS use in the
Ueaﬁﬁﬂs@hsmﬁw(ﬂnﬁaso)CtﬂKllG h. The m xture was frltered
through celite. Fresh Pd / C catal yst was added (329)
and the hydrogenation continued for a further 24 h.
19TheAﬂbﬁ&%h§d$P§m&h q%%pd t hrough celite. Fresh Pd / C
cat al yst was added g) and the hydrogenation
5 continued for a further 24 h The mixture was filtered
through celite. Fresh Pd / C catal yst was added (329)
and t hydro enation continued for a further 24 h. The
iltered through celite. Fresh Pd / C
was added (32g) and the hydrogenati on
tifued for a further 24 h. The m xture was filtered
ough celite. Fresh Pd / C catal yst was added (329)
and t he hydrogenation continued for a further 24 h.
The mixture was filtered through celite to give a
solution of the sub titled product in EtQAC (3. 17 L)
whi ch was used wi thout further manipul ati on. Anal ysis
20.0f Arcoalpogudbf ymM¥R1showed the solution to have a
concentration of 0.74 M GCMS confirned the conplete
consunption of starting material. GCMS MW 99 (100% IH
NVR dCKC%KL3) 2.90 (t, 2H), 1.74 (quintet, 2H), 1.46
1.09 (s, 6H). c) I-[(3-Chloro-5 f-fluoro-2
Vphenyl - 4-yl ) carbonyl ] -2, 2-di net hyl pyrrolid

pensi on ‘of the product fromstep a) (453 g) in

uene (4 L) and the reaction heated at 75 0C for 16

g. The volatiles were evaporated and the residue

azeotroped with toluene ( 1 L) to give a beige solid.
This was dissolved in ethyl acetate ( 1 L) and added
dropw se ov 0 a mxture of triethylam ne

2L(o. OEﬁmPﬂggfﬁV@ﬂgdéé hte (0.5 L) and the product from
step b) (2.62 L) at 10 OC. The reaction tenperature

increased to 17 OC over the addition. The reaction was
stirrdd ap 23 OC for 1 h then washed with water (2 L),

s aqueous NaHCO (2 L), and brine (2
or Iayer was separated, dried (Na2SC>4)

and 5% aporated to give after drying the sub
Ied product as a colourless solid (550 g). Ms: APC
fve) 362 / 364 d)
gf - Chl oro-4'-[ (2, 2-di met hyl pyrrolidin-|-yl)carbonyl]-5
- f1 uor obi phenyl - 2- ol The product fromc) (550 g) was
15 suspended in 48% hydrobrom c acid (4.5 L) and heated
at 95 0C for %é)h hen cooled to 23 0OC and stirred for
22.72 p.compeuadpi wTHER @D t ered of f and washed with water
(4 L) and then dried to a constant weight to afford
527 g of solid. The solid was suspended in water (5 L)
and stirred vigorously overnight. The solid was
filtered off and washed with water until the filtrate
was pH 7. The solid filter cake was washed wth
I so- hexane and dried in a vacuum oven at 45 0OC for 72
h to give the sub titled product (496 g). Ms: APC
(+ve) 348 IHNWR d (D6-DVMSO 9.77 (s, IH, 7.69 (s,
IH, 7.59 (d, IH, 7.35 (d, IH, 7.19 (dd, IH), 7.05
(td, IH, 6.95 (dd, IH), 3.17 (t, 2H), 1.75 - 1.85 (m
4H), 1.52 (s, 6H). e) Methyl (2
)-2-({3" -chloro-4f-[ (2, 2-di met hyl pyrrolidin-I-yl)carbo
nyI] 5- fluorobrphenyl 2 yl}oxy)propanoate The product

e Y S OANINSS A Ny o 'S —~ 7 I |
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IH, 7.23 - 7.13 (m IH, 6.99 (dd, IH, 4.90 (g, IH,
3.17 (t, 2H, 1.89 - 1.70 (m 4H), 1.52 (s, 6H), 1.44
W@ 2009864379 Physi cal Form Data Description of Fi BCF/682008/050525
Figure 1. X-ray powder diffraction pattern of
pol ynmorph A of Exanple 2 (2-ywthyl propan- 2-am ne
salt) Figure 2: X-ray powder diffraction pattern of
pol ymor ph A of Exanple 4 (free acid) Figure 3: X-ray
oloyder diffraction pattern of polynorph B of Exanple 4
ree &id Instrunent Details: o XRPD data were
SERg either a PANal ytical Cubi X PRO machi ne
Pert MPD machine. o XRPD - PANal vti cal
a was collected with a PANal ytical Cubi X
RQmachine in q - q configuration over the scan range
0 40 2Qum th 100-second exposure per 0.02 increnent.
THe X-rays were generated by a copper |ong-fine focus
tube operated at 45kV and 40mMA. The wavel ength of the
copper X-rays was 1.5418 A . The data was collected on
23.zer 4 racks fouindprepdrdiésrsofoncontpaind of Bronudd (1} Which eoprisd:
was aced. The hol der s made froma single crystal
rmiW0%§ﬁ%%%ﬁ@“%ﬂpﬁﬁ“ﬁ%@fﬂggn cutal ong a non-diffracting
pl ane and then polished on an optically flat finish.
The Xrays incident upon this surface were negated by
BraggClex®i nction. o Philips X-Pert MPD Data was
{ing a Philips X-Pert MPD machine in gq - ¢
figurations over the scan range 2 to 40
) 100-7\second exposure per 0.03 increnent. The
ays were generated by a copper long-fine focus tube
dper ated at 45kV and 40MA. The wavel engt hs of the
Eopper X-rays \ed)e 1.5405A (KO11l ) and 1.5444 A (Ka )
- The data was coll ected on zero background hol ders on
whi ch ~ 2ng of the conpound was placed. The hol der was
-mad i Jystal of silicon, which had been
Wﬂg%t&gﬁgﬁghgfﬁgﬁ?%??%?acting pl ane and then polished on
an optically flat finish. The X-rays incident upon
this sur ace were negat ed by Bragg extinction. o DSC
t her ppgy Wer e nmeasured using a TA Q 0O
D fferentilal Scanning Calorimeter, with alum nium pans
q 51 efCed™1 i ds. The sanple weights varied between
i o 5ny. The procedure was carried out under a flow
of “ni trogen gas(1¢60m /i n) and the tenperature studied
from25 to 3000C at a constant rate of tenperature
i ncrease of 100C per minute. o GVS profiles were
in WEi@B R i€ dn UsteN@ridinydtaip, Go ARy &RO&spdri fatibVSF the resulting
instrument, The solid sanmple ca. |-5nmg was pl aced into
dergyagivaged oritsally eninghephwimgerutistlly #rscptapigiselt.sakyate or solvate of
aS%gcorded during a dual cycle step nethod (40 to 90 to
to 90 to 0% relative humdity (RH), in steps of 10%
RH). Those skilled in the art will appreciate that
2-theta values may vary slightly depending on the
24, nsérnh%gﬂ%ceug%?é pgﬂyfl&cft w‘\énpgsisg?&a %bg%a%iﬁﬁt@no% %fsrﬁ éCtEVe ingredient
[ The, [ [l ign
o e o AL i D g second
activieosgediefitiwliedh heckicted fAmabysosmorfe dExanple 2 @ (2

-2-({3, .
'a¥D%ﬁP%@ng$-[(2,2-dinethylpyrrolidin-l;yl)carbonyl]-
- a Re1bdiHRRRIRBBY 6r2i08hikeXY) Pr opanoi ¢ aci d

2-nethy|propan-2-a% ne salt pol ynorph AA sanpl e of
- a excdofatae o2 chahghine phepromfactodt ai ned by the procedure

desgr.i bed jn exanple. 2 and was anal ysed by XRPD, DSC
'a%ﬁ%1 §9gﬁh£hﬁﬁﬁgﬁﬂﬁ“?enperature of exanple 2

pol ynorph A as determ ned by DSC occurred with onset

of 157-165C with a water uptake of 0.6% between RH of

0% - 80% as neasured by GVS. An XRPD diffraction

pattern of exanple 2 polynorph Ais presented in

Figure 1. The pol ynorphic form produced fromthe | arge

I . I g, I T L I




beads both in assay buffer and I Or of conpound
sol ution or 13, 14-di hydro-15-keto prostaglandin D

W@ DPER79 for determ nation of non-specific bPETGBN0S/050525

Cayman chem cal conpany). Conpounds and DK-PGD 2 were
di ssolved in DMSO and diluteg in the sane solvent to
100x the required final concentration. Assay buffer
was added to give a final concentration of 10% DVSO

) .were now at 10x the required fina

a%g%@g%#ggﬁﬁon) and this was the solution added to the

- arasgayiohhagie agditeandssay pl ate was i ncubated at RT for 2
hour s aqg ounted on a Wallac M crobeta |iquid

- a BERierQd tgf%ﬁcq,raawéé?cept% BPAgeRIE- per wel ). The
conmpound of formula (I) has apl C50 of 8. 4.
Determ nation of metabolic intrinsic clearance (CLint)
usi ng human hepat ocyt es Conpound stocks were prepared
in dimethyl sulfoxide at 100-fold incubation
concentration (100 mM. 10 m of this 100 nmM stock was
added to a vial containing 490 m of hepatocyte
suspensi on buffer (w thout serum. A vial containing
ei ther human hepatocytes at a concentration of 2
mllion viable cells/mM was pre-incubated for 5 min in
a shaking (80 oscillations/mn) water bath at 37 0C
along with the vial containing the drug/buffer
m X. Reactions were initiated by adding 500 m of
hepat ocyte suspension to the 500 m of drug/buffer mx
(giving a final substrate concentration of 1 nMat 1%
v/v dinethyl sulfoxide). Aliquots (40 m) were renoved
at 5, 15, 30, 45, 60, 75 90 & 120 m n and reactions
were quenched in 80 m of ice-cold nethanol. Sanples
wer e subsequently frozen for 1 h at -20 0OC and then
centrifuged at 2000 g for 20 min at 4 0OC. The
supernatants were renoved and anal ysed by MS/ M5 and
Adint was estimated fromthe slope of a natural Log of
M5/ M5 response versus tine plot. Using physiologica
scaling factors to account for hepatocellularity and
liver weight in the human (Ito and Houston, 2004)
hepatic bl ood cl earance was predicted (Clh) using the
met hod outlined by Riley et al., 2005. Typical acid
drugs showing an intrinsic clearance value in this
assay of <2 m/mn/e6 cells show robust half lives in
man consistent wth a once-daily dose intervals.
Exanple 1: dint=< 1 mM/mn/e6 (n=3).CLAIMS 1. A
compound of forrmula (lI): as a m xture of
(25)-2-({3" -chloro-4"-[(2,2-di nethyl pyrrolidin-I-yl)ca
rbonyl ]-5- fiuorobi phenyl-2-yl}oxypropanoic acid and
(21 ?)-2-({3" -chloro-4"'-[(2,2- dinethyl pyrrolidin-
1-yl)carbonyl]-5-fiuorobi phenyl-2-yl} oxypropanoic
acid, or solvates thereof or pharmaceutically
acceptabl e salts thereof or solvates of
phar maceutically acceptable salts. 2. A mxture
according to claim1 in which
(25)-2-({3" -chloro-4"-[(2, 2-
di met hyl pyrrolidin-I-yl)carbonyl]-5-fluorobi phenyl-2-y
| }oxy) propanoic acid is present in at |least 95% 3. A
m xture according to claim1 or 2 in which the
(25)-2-({3" -chloro-4"-[(2, 2-
di met hyl pyrrolidin-I-yl)carbonyl]-5-fluorobi phenyl-2-y
| } oxy) propanoi c acid and (2R)-2-
({3 -chloro-4"-[(2, 2-di net hyl pyrrolidin-I|-yl)carbonyl]
-5-fl uor obi phenyl -2- yl }oxy)propanoic acid are in the
form of the 2-nethyl propan-2-amne salt. 4. A conpound
of formula (1): (l)or a solvate thereof or a
pharmaceutically acceptable salt thereof or a solvate
of a pharmaceutically acceptable salt. 5. An am ne
salt of a conpound of formula (1) as defined in claim
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