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are classically mediated by three receptor subtypes, termed H1, H2 and H3. H1 receptors
25  are widely distributed throughout the CNS and periphery, and are involved in wakefulness
and acute inflammation. H2 receptors mediate gastric acid secretion in response to
histamine. H3 receptors are present on the nerve endings in both the CNS and periphery
and mediate inhibition of neurotransmitter release [Hill et al., Pharmacol. Rev., 49:253-
278, (1997)]. Recently a fourth member of the histamine receptor family has been
30 identified, termed the H4 receptor [Hough, Mol. Pharmacol., 59:415-419, (2001)]. Whilst
the distribution of the H4 receptor appears to be restricted to cells of the immune and
inflammatory systems, a physiological role for this receptor remains to be clarified.



i nfl ammatory systens, a physiological role for this receptor remains
to be clarified. WD 2007/071691 PCT/ EP2006/ 069943 The acti vati on of
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Val entine at at, Fur. J. Pharmacol ., 366 73 78, (1999)]. H3 receptor
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25  vivo, H3 receptor agonists inhibit the decrease in nasal airway resistance produced by
sympathetic nerve activation [Hey et al., Arzneim-Forsch Drug Res., 48:881-888, (1998)].

Activation of histamine H3 receptors in human nasal mucosa inhibits sympathetic
vasoconstriction [Varty et al., Eur. J. Pharmacol., 484:83-89, (2004)]. Furthermore, H3

receptor antagonists, in combination with histamine H1 receptor antagonists, have been

30 shown to reverse the effects of mast cell activation on nasal airway resistance and nasal

cavity volume, an index of nasal congestion [Mcleod et al., Am. J. Rhinol., 13:391-399,

(1999)], and further evidence for the contribution of H3 receptors to histamine-induced

nasal blockage is provided by histamine nasal challenge studies performed on normal
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by R\ and BeP P isp s3B! St s ool P aftgugi e Bpertoapore
t her eof , swéhicdarlysushaememeds menbé gpricdeielishepstanttat bdth eecepivpsumyges of
the invention nay be expected to be useful in the treatnent of
various 20 disorders, in particular inflammatory and/or allergic

di sorddPs, T8HRheesant ingRYaP Broyiden ) diirst aspeer yFamrausdeifeniaf) t he
respiratory tract, for exanple allergic rhinitis, that are associ ated
with the rel ease of histanjne fromcells such as mast cells. The
conmpounds of the inventiomopy show an i nproved profile over known
dual H1/H3 25 receptor gntagonjsts agonists in that they nay possess
one or nore of the folla O T ties: (i) H3 receptor antagoni st
activity wwth a pKi of grea than labagut 7; (ii) Hl receptor

ant agoni st agoni st acti vi f.‘ysvvich a” pKj greater thgn 7; NO | ower
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bi oaval l ability; and
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wherein

15  the naphthalene ring is substituted in the 2, 3, 4, 5, 6, 7 or 8 position by R', and R’
represents —-CH,CH,COOH or -CH=C{CH3)COQH,;
or a salt thereof, such as a pharmaceutically acceptable salt.

The compounds of the invention may be expected to be useful in the treatment of various

20 disorders, in particular inflammatory and/or allergic disorders, such as inflammatory and/or
allergic disorders of the respiratory tract, for example allergic rhinitis, that are associated
with the release of histamine from cells such as mast cells.

The compounds of the invention may show an improved profile over known dual H1/H3
25  receptor antagonists agonists in that they may possess one or more of the following

properties:

(i) H3 receptor antagonist activity with a pKi of greater than about 7;

(i) H1 receptor antagonist agonist activity with a pKi of greater than 7;

(iii) lower CNS penetration;



(v) lower clearance and/or |onger half-life in blood. Conpounds
having such a profile nay be expected to be orally effective, and/or
capable S aily adm nistration and/or further

i mproved s|v§j)6eZdea?@-?csft1 profile conpared with other exi SFI ngp{éﬁée@%%?es.
In one enbodi ment of the invention, R represents -CH2CH2CCOH. 10 In
anot her enbodi rent of the invention, the naphthalene ring is
substituted in the 4 position by R. Conpounds of formula (1)

i ncl ude t helive Brpsened dicsailehibtyBrenpl es as descri bed bel ow and salts
thereof, sugioRs dANEBGRYLI 6/ HaBRERRIGR! € salts. 15 Thus, in a
further aspect the present invention provides a conpound
3-(4-{[4-(4-{[3-(3,3- dinethyl-I
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t hat ref er empowsredevitbiotref £xsting dhegaptesrpound according to the invention
or to conpounds of the invention includes one or nore conpounds of
formula (1) and salts thereof, such as pharmaceutically acceptable
salts. The 'bP@%é’ﬁboqlfn%féﬁfihémveﬁmnﬁarssf@serg%dhw&ODﬁorrers of the
compounds of fornmula (1) 25 including cis and trans configurations,
and regi oi somer chl?J_éji nr% exo and endo double bonds (e.g

%Qa) %ﬁﬂefﬁ ipedgpiiedyEntionyfdea n%qhtf&éenprfmgvismpﬂwtg@rmt@ 4
i sol at ed symbitiasbytR'.be substantially free of the other isomers (i.
pure) or as m xtures thereof. Thus for exanple the present i nventi on
enconpases an individual isoner isolated such as to be substantially
free of theCanpoends of forenla(()).irelydetie) cosohnd dfdhe Exsepldshaniesdriia bElow 230

exampl e | eSaud HBol Ul BEAIARal HALnE g0l or Tsomer | s

present. Separation o tric be achi eved by
convent®Bonal techni gues, e.g. by fractional crystallisation,

chr onat ogr aphy, iRk fhﬂe@asﬂec\/@eaﬁ&%pﬁm% B@de? 208 [09@%95]'@ {[4= {E@brﬁ

conpounds of f.or several tautoner
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tautomers or as mxtures thereof. 5 The conpounds of formula (1) may
be in crystalline or anorphous form Furthernore, a

20 ltis to be further understood that references hereinafter to a compound according to the

invention or to compounds of the invention includes one or more compounds of formula (1)

and salts thereof, such as pharmaceutically acceptable salts.

The present invention encompasses geometric isomers of the compounds of formula (1)

25 including cis and trans configurations, and regioisomers including exo and endo double
bonds (e.g. -CH=C(CH;)COOH and —CH-C(=CH,)COOH), whether as individual isomers
isolated such as to be substantially free of the other isomers (i.e. pure) or as mixtures
thereof. Thus for example the present invention encompases an individual isomer isolated
such as to be substantially free of the other isomer (i.e.pure) such that less than 10%, for

30 example less than 1% or less than 0.1% of the other isomer is present. Separation of
geometric isomers may be achieved by conventional techniques, e.g. by fractional
crystallisation, chromatography or HPLC.



conmpound of forrmula (I) may exist in one or nore pol ynorphic forns.
Thus, the present invention includes within its scope all

pol ynor phi 2‘{3%7&?1 the conpounds of formula (1). Inﬂgﬁg%ggé%ghpe
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formula (1) is of particular interest. 10 Pol ynorphic forns of
conpounds of formula (1) nmay be characterized and differentiated
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conpounds can form solvates with the solvents in which they are

react ed LOr rom whi ch the r reC| itated or crystallized. For
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sol vat es i riclgederal, Be mast theotodynanically stable vRmarmthicrioon oz relcyspaund of

Thus, sol vs;g,ﬁﬁnao(fl) id %?HEQIQPIH%%? of formula (1) are within the scope

of the invention. e conpounds of the present invention nay be in
the for¥ of and/or nay be administered as a pharmaceutically

accept abl e FfmorH fofng Qﬁfdoﬂgo%si‘dﬂ 'fdrﬁ‘!@ia?l)%ytb% oﬁﬁl%cteﬁ%cﬂ&\daélff@éntlatea
/" harm Sol., 1977, bl e pharmaceutically accep

ahl e
salts incl4ilod aa’lfi”épeéﬁfjc%‘é@@'oﬁgcﬁ”?'ﬁ'ml teghriquesgigclyding By ']oy"m%Pd - ray
phar maceut |powl1éryd|ﬁnacmmt eHPD) spaltérnﬁrayfrc’oéd (ieadpédtrap RaPan @\deme umer@tla

desired aC| . [ eci te

sorut ton anende S BEE WiBhErmsie T8y TRAPEEE Dy Fhg pLoesr
evapor atdi onnagnetheswh%mMR)G W) 220071071691 PCT/ EP2006/ 069943 A
phar maceuti cal | y acceptabl e acid addition salt can be forned by
reaction of a conpound of fornmula (l) with a suitable Inorganic or
organi ¢ aci'twi §ﬁeppra@atﬁ9&raémﬁwrsamc CHYRAUBEN TP sTIvRteR with the pelvantscin

nitric, ph%ﬁHhQﬁéWarefﬁéHét‘édrHrﬁ‘:role@ﬂ they ﬁé@tdcﬁp.tatwwwaamzéut IFoEexample, a
tartaric, [}zm o] nesul f onj ¢

t
it ha encdliABoin Natef i Kigmas BoRPe oNeaa VB SiieREns Hoks
an organ c sshkmenith attogrgproperishe tosfatrt hydrogem bosds such as water, xylene, N-methyl

pyrrolidinone and methanol may be used to form solvates. Methods for identification of
solvates include, but are not limited to, NMR and microanalysis. Thus, solvates of the
compounds of formula (1) are within the scope of the invention.

25 The compounds of the present invention may be in the form of and/or may be
administered as a pharmaceutically acceptable salt. For a review on suitable salts see
Berge et al., J. Pharm. Sci., 1977, 66, 1-19. Suitable pharmaceutically acceptable salts
include acid and base addition salts.

30 Typically, a pharmaceutically acceptable salt may be readily prepared by using a desired
acid or base as appropriate. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent,



usually isolated for exanple by crystallisation and filtration. Thus,
a pharmaceutically acceptable acid addition salt of a conmpound of
formula (I or exanple a hydrobrom de, hydroc

formats, hcfgq?emn:‘lt rate, phosphate, succinate, mal eaFéerf,)/ﬁ)zqS)‘(”/({69943
fumarate, citrate, tartrate, benzoate, p-toluenesuifonate,

nmet hanesul fonate or 14 napht hal enesui fonate salt. In one enbodi nent,
there is provided a hydrochloride salt of the conpound

3-(4-{[ 4- (4 ph&maceutically acceptable acid addition salt can be formed by reaction of a
(3, 3-di net i LAyl )ro n ony)-1
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provi ded a MHY@ed®ICofainige seirie, flctmsmmcﬂmn@lms hdleif[ dceti¢, funpte, (cBfic,
a- di net hyl 1énd$ibp%6hﬂ>|ol>’b 1dweqeyuirbmay}mﬁmxmmam p+m%5&\+tﬁaféae§@féa§n>ék.by 1-

napht hal eny)F anoic acid. 20 A pharmaceuti cal acce
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for exanpl %cgﬁecmﬁ%ﬁkl L {ﬁ&' 2h a‘?é"%eﬁiciaw Zﬁtbﬂ@nesal?on%l T ﬁt%bgﬁghag?%l o

phar maceut i y accept abl e SAltS 1one armaceu 'y "acc

met al SAI t Sarhtpglenssuipprte splhar maceutical |y acceptabl e al kali-netal or
al kal i ne-eart h- met aI salts such as sodium potassium calcium or
magnesi um sal ts; articular cgéiar maceutical ly acceptabl e

salts of o O’E?rer?ltiﬂd LR VP Arevi |adWH{9°B|Pi"le§aﬂtHéﬁ‘eﬁﬁwpwdb%gg[“e@é&@r

in the L _he(&Mmmmm@fpeﬁmrmk@yﬁdxﬂph@]gyll)atp.pwiampmwmﬂpmiI gal ly ;
accept abi e oxal ates or trifluoroacetates, may be used,
for exanple n§§\1 ﬁéﬁ%ngﬁ?rgg?n& "of conmpounds of the invention, and are
includdd within 6 WO 2007/ 071691 PCT/ EP2006/ 069943 the scope of

thi's | nveniy afbncHafooBIERL e IsIELHAA% Mikdidinbb SaPGARE BlnboRSR(able

stoi chionetric and non-stoichio e Sa
conpounds &f-{{#-6hFrdimetipy- ) plpermes{l)a@@moaw}ph¢nyl)t1we§idwtcadxonylhér i nvention
are all solhygiteser§)Sropdheil iees and pol ynorphs of °; conpounds and
salts of the i nvent I on.
20 A pharmaceutically acceptable base addition salt can be formed by reaction of a
compound of formula (l) with a suitable inorganic or organic base (e.g. triethylamine,
ethanolamine, triethanolamine, choline, arginine, lysine or histidine), optionally in a
suitable solvent such as an organic solvent, to give the base addition salt which is usually
isolated for example by crystallisation and filtration.
25
Other suitable pharmaceutically acceptable salts include pharmaceutically acceptable
metal salts, for example pharmaceutically acceptable alkali-metal or alkaline-earth-metal
salts such as sodium, potassium, calcium or magnesium salts; in particular
pharmaceutically acceptable metal salts of one or more carboxylic acid moieties that may
30  be present in the the compound of formula (1).

Other non-pharmaceutically acceptable salts, eg. oxalates or trifluoroacetates, may be
used, for example in the isolation of compounds of the invention, and are included within



The present invention also provides processes for the preparation of
a conmpound of formula (1) or a salt thereof. '10 According to first
process (AlyodosIRqund of formula (1) may be prepared, ?y P2006/ 6994
deprotecting and optionally hydrogenating a conpound 0 /Formj

Us) wherein 15 represents a single or a double bond, and the
napht hal ene ring is substituted in the 2. 3, 4, 5, 6, 7, 8 position
by Ra, and R' represents a protected derivative of R' such as an
ester of Rihe fssppeewhripik einventip2 CHPEODRENtDN inGhked( @B OBORCoren alviyiossible
each R i DB r VAR i C up
Such Cl- 05 e et AR R o i o ol ordfe SRl & I D
met hyl or ethyl. O her suitable protecting groups 20 incl ude ar al kyl

such as beﬂﬁc}hludedmﬁﬁ%@é‘dobé)ﬂf tﬁ&}hv&ﬂloﬁgfef&lr%ﬁgteb'@%eﬁycﬁétéﬁglﬂf ﬂ)lymorphs of
condltleps Thusd ég %% ?hP carboxylic acid ester be

per formed i RPREIIS FRLEHES '@mEUWtable base, for exanple sodlum
hydr oxi de or potassi um hydroxide, in a suitable aqueous soIvent
system suc I tionally
2 "an ol cvar e rebENIRNR AUEbRUGE ol SR, R ARBLY 4 ShneR i
of a car boxX9mua ﬁé?ésééﬁéﬁoffor exanpl e, the t-butyl ester may be
performed in the presence of a suitable acid such as hydrogen
chloride in dioxane under standard conditions for acid hydrolysis,
Depr ot &8t i AFCHYINA RIS FEAHEEY &) EHERAUNGES fonia MBI e EDBOgTrIEesing
st andard cendiopticnam, hydtbgBnahg altoinpeunidicbpiGe (af a metal catal yst
such. as pal | adi umon- char,coal nmay be enployed when the protecting
group is aral kyl such asg Hydr ogenati on may be perfornmed
under standard conditions hydrogenation may 5 be performed in
t he presence of a suitablse 3

carbon or platinum oxi de*i} ,
optionally at atnospheric pjessure, .ﬁ:;

tenperature such as 40 to 60 C. I n one~emb pnocess A R is
as defined, and represents a singl'® bond 10 in i gh case a
hydrogenatlon step is not required. Conpounds of fornmula (a) may be
prepared by reacting a conpound of fornula (I1l) E5 wherein Rigis as

defined above for formula (la),
wherein

sol vent such as et hanol ,

15 — represents a single or a double bond, and the naphthalene ring is substituted in the
2,3,4,5,6, 7, 8 position by R™, and R'" represents a protected derivative of R' such as
an ester of R, for exarnple, -CH,CH,COOR* or ~CH=C(CH3)COOR* in which each R
independently represents a carboxylic acid protecting group such C,-Cs alkyl, for example,
methyl, ethyl or t-butyl, especially methyl or ethyl. Other suitable protecting groups
20  include aralkyl such as benzyl.

Deprotection may be performed under standard conditions. Thus, hydrolysis of a
carboxylic acid ester may be performed in the presence of a suitable base, for example,
sodium hydroxide or potassium hydroxide, in a suitable aqueous solvent system such as
25  methanol/water or tetrahydrofuran/water, optionally at an elevated temperature such as
reflux. Alternatively, hydrolysis of a carboxylic acid ester, for example, the t-butyl ester
may be performed in the presence of a suitable acid such as hydrogen chloride in dioxane
under standard conditions for acid hydrolysis. Deprotection by hydrogenolysis under

7



with a conmpound of formula (1110 4!+ . U OWwherein represents a
single or a double bond, under am de formng conditions. 20 The
am de of fQyaedokka) may be prepared under standard CQE.F,LEHOQ&& s{49r
am de coupling, for exanple in the presence of a suitable coupl9| ng
agent such as 0-(benzotriazol-1-yl)- N N N Ntetranethyl uronum
hexaf | uor ophosphate (HBTU) or O-(benzotriazol-1-yl)-

N, N, N, Wtetrarnethyluronlumtetrafl uoroborate (TETU), in the presence
of a suit aldtendaeseonditignss gudh asintthe etdsghandfreemefahcatalyspciops ipattagium-on-
sol vent su = H ] 7

PCT/ EPZOOGICJS%S%%E& ﬁ@‘*ﬁ?ﬁ??%?@%ﬁ%ﬁﬂ%ﬁgg 4&%‘3)‘8@%‘?&63% by
reacting an acid chloride of a conmpound of forrmula (li) with an

am ne (11 1)HydrogeRiopmeSes Berftkméd Gatlek 8Rh8arl a8 RditichdC has HyblogbMbAma)e
or pot assiym ca bon teh in a solfvent,agéch as dichl oronmethane at a

t enper at’ur €%p’% Ingthg REpsspcacef 3 stapls g R9analien gphiush @F1PRIRgHER &nn
R' repr esentasonCripEHadokde anal siRablesorsntdkath aedthand)ootionaly abatmospheric

prepared by 0 | f for I >>Fri

(i v) o ol nap‘ﬁ%‘h’g{hé%{ear?lﬁ\é%gg@g?{g&uﬁﬁcggé?%(qq\gecz 3. 4, 5,
6, 7 or 5 position by Rib, and 10 R7 represents . _CH CH COOR and
Rix is as defined ahove. Hégrogenqgi_on i s perforned under standard
condi t i ons. " PAAETPRYAPHSE RECRE iRy SRS d&5R%% GPFed | nepIfEeHP asiglecbant
a suit afol e ihwdicogasas hpdiogdativn s3¢4CiB naiSeqideiadi um on carbon  or

pl ati num oxide in a suitable solvent such as ethanol, optionally at
at nospheric 15 pressure, and optionally at an el evated tenperature
such as 40 GanpeOnds, of forowlarialimdy bé pfepaneti lba rdalchfg asontelindedombty/@) may
be prepared by a Heck reaction in which a conpound of fornmula (V) or
a protected derivative thereof F. 4

(n

15
wherein R' is as defined above for formula (la),
with a compound of formula (lll)
CH,
D/\/\NQI/CH,
()
wherein — represents a single or a double bond, under amide forming conditions.
20

The amide of formula (la) may be prepared under standard conditions for amide coupling,

for example in the presence of a suitable coupling agent such as O-(benzotriazol-1-yl)-

N,N,N,N-tetramethyluronium hexafluorophosphate (HBTU) or O-(benzotriazol-1-yl)-

N,N,N,N-tetramethyluronium tetrafluoroborate (TBTU), in the presence of a suitable base
25  such as triethylamine, in an appropriate solvent such as N,N-dimethylformamide.



20 wherein the naphthalene ring is substituted In the 2, 3, 4, 5, 6,
7 or 8 position by bromne or iodine, is reacted with an acryl ate
ester such acrylate, ethyl acrylate, t-butyl nd
benzyl acryla?aﬁbgéhQ WD 20071071691 Pt TIEP2006106994§C?‘@M&'%‘§%§
appreci ated by those sklled in the art that the Br/1 substituent wll
be in the position at which it is desired to introduce the
carboxylate group in the conpound of fornmula (IV). 5 CGenerally, the
Heck react i diermagyelyeorarauni éld) may bé prepared py essstingearodcidictderide alb b eoinasend
such as tréGbiylaM) Wi ar@arﬂfﬁ@?ﬂﬂf‘ﬁ@ﬁe n?r%g%}\céﬁfé Eu@%%?@%ﬁ&?%“@ thfamine
sui tabl e catal yst. such , Ina Pe

sol vent such PSRN ERFRONAN 'f‘c?r??él’i?ﬁh%mh ap dighlorastedhage &¢ atempreatarelrelyeen
for exanpl ep alpetecl00' C. 10 In an alternative nethod, a compound of
fornula!§IV) descri bed above nay be prepared by a Wttig reaction in
whi ch a ‘correspondi ng compound of formula (M) ti / 1 G 10 wherein
t he napht hah eorepaund @f fesmslaliigtwHerdireH "®irapredents2;CRB,CHICOOR* nd R i9las Befined

b
post U151 DYt e ik 86} Pl NSRRI WragoA 20

al kyl) such as carboet hoxynet hyl ene- t"rig ‘Fﬂenyphosphor ane, in a

sui tabl e sol vent such as toluene, at an el evated tenperature such as
reflux. Conpounds of fornmula (17 "- i’n R'8 represents

-CHAC(CH3) COOR and R is as 20 defined_above may be prepared by a
Heck reaction in which a conpound of gwermul ahV) or a protected
derivative thereof is reacted with an acrylate ester such as nethyl
met hacr yl at'\@ereid Higi napihplges findis éufaﬁ*ltt{teqdmﬂyﬁ 2, Fetthady yioa @ositionderR™, and
si mi | arqcconriF tdpRsasntt OCHBEH-AMOHR drRaetd HyeffsLadobed above. 25

Al ternatively, a conmpound of formula (11) wherein R' represents
-CH=C(CH3)COOR and R is as defined above may be prepared by a

W ttig reactydesyehationhis cierfarrsaimpaden dtadardf conattibes. (Wup, Bgircleseatdnbedy be

ol Lo A PRSI A 2 s g ngc

al kyl ) sucheraglatinum oxide in a suitable solvent such as ethanol optlonally at atmosphenc

15  pressure, and optionally at an elevated temperature such as 40 to 60 °C.

A compound of formula (IV) as defined above may be prepared by a Heck reaction in
which a compound of formula (V) or a protected derivative thereof

20 Bril (V)

wherein the naphthalene ring is substituted in the 2, 3, 4, 5, 6, 7 or 8 position by bromine
or iodine, is reacted with an acrylate ester such as methyl acrylate, ethyl acrylate, t-butyl
acrylate and benzyl acrylate.

25



car boet hoxyet hyl ene-ri phenyl phosphorane, under simlar conditions to
the Wttig reaction 30 described above. 10 WD 2007/071691

PCT/ EPZOOG‘Qg%?é”?n@CI‘orrpounds of formula (V) and (VI) aE’?F)ﬁpﬂ’w"”ﬁf’e

may be preparé romcomercially available materials or “exanp

1, 4- di brononapht hal ene is commercially available from Acros and/or
Al fa) in accordance with published nethods or by the nethods

descri bed 5 herein. 5-brono-I-naphthal enecarboxylic acid may be

pr epar ed bylt willebareprirediated dbg sorsebsbdled i the drt thBathdvm, suestitednt will be in the

Tetrahedro ; 19 - = 1- h | enecar boxyl ic aci
may be pr eg%or%gpgﬁl? ﬁrﬁton%tcﬁ%gesd %e'g{g(?l ee# S gaa}ﬁ%x&{:}%\]_grwe%tﬂe T8EROUNg0
2629-41; anf@m83F @Yyl - 1- napht haenecar boxylic acid may be prepared by
the nmethods described in J, Am Chem Soc,. 1949, 71, 1870. 10

Acryl ate esfers are known and/or are comrercially avail abl e. Methyl

acryl ate, ng¥ Al ‘ﬁ%ﬁﬁ&&ﬁ@lﬁ%‘{“@w trsTied et i iha peesapee @haasyitablp dase eeh

Al dri ch anddsotrietAglamiiead ddhospheCiich adadifipientR&EpBine 1 B s@@éﬂi@ﬁé‘tg?stoécuch as
i on

formula (11 be. pr red acc ing to the foll ng reac
schome: 1 "kl 3y BGABRL T ' STREE' Sl sbF g Sy tylotdimiddy ot g
2001/ 07169 lelrarRYEPAGOS LGP 4&mplcahwint t00°C. pot assi um car bonat e,

2- but anone; 2. sodiumi odi de, potassium carbonate, acetonitrile: 3.

nBut-i, THE Alternativel %/ i so-pr o%yi magnesi um chl ori de may be used
i nst ead!%f [n an alternative method, a compound of formula (IV) described above may be prepared

by a Wittig reaction in which a corresponding cornpound of formula (V1)

Ho V1)
wherein the naphthalene ring is substituted in the 2, 3, 4, 5, 6, 7 or 8 position by CHO,
15 is reacted with a phosphorus ylid containing a carboalkoxymethylene group (-CH-COOR*
wherein R* represents C,.¢ alkyl) such as carboethoxymethylene-triphenylphosphorane, in
a suitable solvent such as toluene, at an elevated temperature such as reflux.

Compounds of formula (Il) wherein R' represents -CH=C(CH;)COOR* and R* is as

20  defined above may be prepared by a Heck reaction in which a compound of formula (V) or
a protected derivative thereof is reacted with an acrylate ester such as methyl
methacrylate, ethyl methacrylate or t-butyl methacrylate, under similar conditions to the
Heck reaction described above.

25  Alternatively, a compound of formula (1) wherein R represents ~CH=C(CH3)COOR" and
R* is as defined above may be prepared by a Wittig reaction in which a compound or
formula (VI) as described above is reacted with a phosphorus ylid containing a
carboaikoxymethylene group (-CH-COOR* wherein R* represents C;s alkyl) such as
carboethoxyethylene-triphenylphosphorane, under similar conditions to the Wittig reaction

30 described above.

10



5 rrt uLi at anbient tenperature; 4, a) triethyisiiane,
trifluoroacetc aci d, dichioronmethane; b) 2MHC in ether, to give a
m xt ure of of formula (M); 5, optional hydr ep,
10% cart pa‘f‘ls)a |um on carbon ethanol. 6. hydrogen chl gg?@%do%kﬁ&&
10 it will be appreciated that the m xture of conpounds of formula
(1'11) shown above may be wused in subsequent reactions w thout the
need to performthe hydrogenation step 5. 4-|odophenol,

1- bronochl or opropane, 3, 3-di met hyl piperidine, and N Boc-pi peridone
are 15 KnowSorthed oCRAHRES B)rdy(v 1 5 f LgHy:
Al fa, Manchester og W)aé (I )13(} %%?(@érﬂffo{&%AS QPJ% r&qg?ﬁln%élgg
Servi ce. Acqyaw%@ateaa'a f§é€’6ﬁﬂ’ﬁp'€bﬂ6c%t§gm?®th§a@B?rﬁoiﬂW%F'aWo?\fﬁWtée from

may be prepagreédaiyor Alfa) i 8&etdaRee amcﬁmewmdm@tfhoamﬂw fhe (Methddst dbseribed
conpoun% of _farnmul
r

formul a (1a); and
(T e ot B ng S2res e ProHER i G SEinge « HEP BB gheindts
formul a (i sjestribetiommd. eE.cB8afdwinndetodl.,f Tetmaedron1)1990, nd§yr BCER23, ( Bbrdmivel-
i nt er nedi at i e i I
sl atod. - ARPALAGSAOAAR oAyl tE TN BBy [ Gl oo
est er hydr ol9p3i 89, 262%4anehdopfdroyldnanpitirlegeaasioxdia a@ymbxebpeweparedew the
under st an%tﬂo&%@éﬁb&e@ﬂﬂ A, @‘ﬁ?rﬁrs&qu4gmvﬁemp‘ccord' ng to a third
process (C) a compound of fornula (1) wherein Rl represents
- CH2 CHZBOoH may be prepared by hydr ogenating and deprotecting a

Conpound of Acrydle fe@fePGJbl% Krio®h a&ﬁ/ov\lare?ef}%@%fbﬁ%vﬂeﬁ bTm&ﬂﬁJ&ﬁQ&é&ne@yl
|n I’ a sin e or,. a

hapht hal end RS A deCoierTa S At SaShiR i, AGHh SndlS Rerof Bgbf fagr
posi ti on byanRor CaerdoRR' represents --CH=CHCOOR wherein R< represents
a suitable carboxylic acid protecting group such as aral kyl e.qg.
benzyi .

Y 15  Compounds of formula (lll) may be prepared according to the following reaction scheme:

|
B "¢ ”N: S
(N @
(Vi)
N

(IX) OH OWGI

) O
oc
H
! g q
X
(4)
—8 _ o *
hcc—NC>=O (vin)
(1) (I11)
O.\/\\/N 0\/\\/N o ~-N
ratio; 3.8:1
[(6) l(s)
H H
N N
s
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Hydr ogenati on and deprotection (by hydrogenol ysis) may be perforned
under standard conditions such as those that are described herein,
and may be g n a single step. 10 A conpound o C)
may be pr eparé@ Eﬁ reacting a conmpound of formula (I\/)BCJ}@%%U%&S‘M’
conmpound of forrmula (I11). According to a fourth process (D), a
conmpound of forrmula () may be prepared by interconversion from other
conpounds of formula (). Thus, a conpound of formula () 15 may al so
be preparednivhoin ot her conpounds of forrmula (1) using conventional

i nterconvergsi on Bfa%@rq%r%ﬁna”‘té‘%u?%ohéom“ sation of geonetric isoners
e.g. int er conver st on DerWeen c1 s Snd trans i somers and

i nt er converai on spéumdasiiieapotassbimaeaibonated acedenittilee bond, for exanpl e,

i nterconversi on ,petWesH A ég—@o% %é

al so incl ude E ocedur es t%ﬁ?{tﬁmge the (I:@Eﬁ?egﬂ#gcnman q;%l)t PH*%?JEB%
a conpouhd BHLFEPMbIeat temperattiRis i nt er conversi on from ot her conpounds

of formula4l) af prl‘étlﬁ>ﬂ§|§nd?)trlffu6ﬂ’o€6etht%bldadlémﬁrbrlﬂ%aﬁts BeciM BEI hhenapr e gRat
i nventi on. Thu resen i nveg]ﬁl on pr ovi des a process for

preparing & CBM% ?Ir?ﬁmg?u’}d&o MU {Mor & salt thereof, the process
sel ected from (AptiongB) hydfdgenation(sBp, 1% et palladinoh ompia'rtmnatﬁayiol. 25

thereafter f or thtﬂo nsrfP\'lo{gde Tygal ly, a salt may readily be prepared
using a desired aC| ase as appropriate. The salt my

preci pitPate from solution and be collected by filtration or nmay be

recovered tlb’wull 133 aWr'éhat%@Qﬂalm%%rM / 5&8@%%@&9@@3 III?%’W\W%\/Q H1a8fb8

t he sol vent 0 be understood that the free ase of a co

of formil é‘SE‘F bk ngﬁ%?”tﬁ%@f’“?fﬁw%‘@“tltg%P%qdéﬂ PRFIEhe kydeagenation siaRtS: on,

as desired. It will be appreciated by those skilled in the art that
it may be de bl use, protecte rivatives t er redi at es
used in thé14 '89%‘%&?@’[ g h'@@ﬁ’&%’?ﬁd§'36$"‘F@Pﬂn‘m’eé'dt"?) anJI-H C PiRefdonenyg e
processiés rkaywn eapdior ecatgperoiaibc bi@lablas fan ekantpge e aldricht eﬁrbfaom/la‘richm;lter
step to y'&’g%&shﬁﬂaﬁlﬁ feﬁ%ccﬂgﬁpé@%rcﬁéﬂts%%é on and deprotection of

functional groups nay effect usi ng conventional means. Thus,
carboxylic acid groups groups may be protected using any

convent i onalcchtinl & 4 5EDnd bRIGESS (Bf HE H® bex
Protective (?oupégapi"& gééarﬁ)l c (eZn s?rﬁa% omqﬁa W%b@&gpér%ﬁ %’gum

Press, 1973) me%efda@w#bvg@rﬁ €°'§8RWHé§|f%”le’i? (fhelgdefma
W G ean (ompoWd ¢ yormod (féﬂraad 1991) or P.J. Kocieenski in
Protecting (ilcfr Ougprot(e%%rggand opFonaﬁy X Ei1ydr08ena%ng the compound of formula (la) to form
a compound of formula (I).
In process (B) the intermediate protected amide for example the amide ester (la) is not
isolated. Amide coupling and deprotection, such as by carboxylic acid ester hydrolysis,
25 and optional hydrogenation may be performed under standard conditions as described

above.
According to a third process (C) a compound of formula (1) wherein R’ represents

-CH,CH,COOH may be prepared by hydrogenating and deprotecting a compound of
30 formula (lc)

12



Exanpl es of suitable carboxylic acid protecting groups include groups
selected fromalkyl 15 (e.g. nmethyl, ethyl or t-butyl), aralkyi

le.g. benz i yl met hyl or triphenyl nethyl), and i S
such as tr%g ﬁ@*@?ﬁ?l (e.g. t-butyidinmethyisilyl). Thepggégg§§%?%8
acid protecting groups nmay be renoved by conventional techniques.
Thus, for exanple al kyl and silyl groups, nmay be renoved by

sol volysis, e.g, by hydrolysis under-acidic or basic conditions.

Aral kyi groups such as tri yl methyl may be simlarly be renmoved by
solvolysis, e.g. by 20 hydr Si sffunder acidic conditions. Aralkyl
groups such as benzyl may b AVE hydr ogenol ysis in the
presence of a netal catalgst] ch a adi um on-charcoal. Exanpl es
of disease states in which a conmpou

nd of mula (1), orgya
pharmaceutically acceptable salt thereo '=~Uﬁé»e?pf:tfdﬁto have
beneficial anti-inflammatory and/or anti 25 allergiclefrects include
di seases of the respiratory tract such asBronchitis (incl udi ng
chronic bronchitis), asthma (including allergen-induced asthnmatic

reactions),Jdiioni ¢ obstructive pul nonary di sease (GOPD), cystic
fibrosis, sinusitis and allergic rhinitis (seasonal and perennial).

a hﬁr di fse?§'e't;$ﬁeﬁfee§nt% @Qsln@(é?)r@ dbg_aiéfb‘én@,fanbm%i &}‘ﬁﬁa%@}riﬁékéﬁ‘?& sussg@f‘ehl
such as Jdntesti [ ory dj seases incl udi ng inflammator owe
i sease { o. B dehufnt & tgBaler B ROPELRPVESEH TE S R wheren R

i ntestinal reprebataswiabletabeondie acis potsrtay yroliwsuch a6 iaflilyDég Hepegur e or
all ergen e : s of .the invepntio e
used to tr e@t %pﬁpﬁﬁn@%@ﬁ%ﬁ% gbgg@gébgg% ICSLS) g% V€S é’EP%&@@%éFP&S’a“
al | er gi ¢ detonditionsisycharithpsaibatashdéscribadtheraim @t may e coubW RGOSHIY 469 1

PCTI EP2006/ 069943 Conpounds of the invention may al so be of use In
the treatnment of nasal polyposis, conjunctivitis or pruritic. 5

Furt her!%i SesReROUNG el faaia @(q)lmtwrﬂi bygaactiag @ omprund of formula (IV) with
gast r oi nt esd dor@outd &gérmsciinas i nflammatory bowel di sease, A disease
of particular interest is allergic rhinitis. 10 Conpounds that are
antagoni sts of the 113 receptor may al so be of use in other diseases
such as noricabidmpgtoca rfduirthi priosess| (D) Wa | dompeuraippt &emabe@ gy theosepared by

oo bl P SREERARY Sl 5 TRl SERARY o
condi t i'®ns.mays also be prepared from other compounds of formula (I) using conventional
interconversion procedures such as isomerisation of geometric isomers e.g.

interconversion between cis and trans isomers and interconversion between an exo and

endo double bond, for example, interconversion between —CH=C(CH3)COOH and —CH~
C(=CH_)COOH. It may also include procedures to change the counterion and sait form of

20 a compound of formula (). Thus, interconversion from other compounds of formula (1)

(process D) forms yet a further aspect of the present invention.
Thus, the present invention provides a process for preparing a compound of formula (1) or
a salt thereof, the process selected from (A), (B), (C) or (D) herein, and optionally

25 thereafter forming a salt.

Typically, a salt may readily be prepared using a desired acid or base as appropriate. The
salt may precipitate from solution and be collected by filtration or may be recovered by

13



As mentioned above, conpounds of formula () or pharmaceutically
acceptable salts thereof are useful as therapeutic agents There is
t hus provi further aspect of the invention,

formula (i ;19@?""2’3"396 pharmaceutically acceptabl e sal t er eoyaﬁkg&gus
in therapy. According to another aspect of the inventi on, there is
provi ded the use of a compound of fornula (1) or a pharmaceutically
acceptable salt thereof for the manufacture of a nedicanent for the
treat ment odvaporgtianf oftthe salibmw.e Itds e bs esder@bod thatithk Urek ke at paompblrer &
i s provide I di seases,
in a humnqgﬁnﬁﬁm% S‘E)ayedé b% 'ﬁaﬁftggﬁ%rﬁégago?%a&ﬁ aE%néFer%od conpri ses
adm ni stering an effectlve anmount of a conpound of forrmula (1) or a

phar maceut i |egi by a?ﬁr@éié’@a Bmh%sesﬁlllfed H‘i‘ﬁé %thhat Btha \{NB@ RedIZBR th Usd 5‘%{?@@5

the co ouncg% of e) are usual fornu In a sult
phar mac ya '(‘f%???fd%‘?rt"?eﬂﬁt Sﬁﬁ&%'”é%?%&%élﬂ”l%ﬁ?mwﬁ’ﬁ%%f formuias(le dhupe
FF)> E?’ /p%ra (Zadog/Stheﬂ gboé\l/s pAstesyed ﬂ@é@ﬁu H@ﬁote&tﬁn\éeaaﬂﬁ&meaﬁﬂeﬁﬂép or final step to

e e i nyen provi
conposi ti Oﬁgﬁiﬂ?gg%eﬁ'f&ﬁﬁﬂ“& g %@ﬁ%’%ﬁﬂd %‘1’°‘P§PH&F@“§}1°5‘3'&F°%S may be
phar maceut i effettey usicg epivertiosal sedans.t TressecHrbaxplid aviiagrbypswirdups o ber  nor e

har maceut i t

Commosi £1 orf o FhaSRER Il beleu il s BEEBRE B oddbed iy
suit tal y FaetegtiybiGapups in Orgseicathemistraed. sltFrwsl]zitfémueden@mfmse 197§yorbe
adapted forprgealve G?@J&'?ﬁ QFQ%nICrS?ﬁt‘hééls Q)VThéo%rraGWEt?r@En BAH Wll@)‘ élgnt SR,

and, as such % abl ets, _capsul es,
prepar at i on$98 4! %K&F‘emﬁkh'ﬁlpﬂmﬁ?“@%gf%ﬁ JPRord E@%@Vﬁ”aggw&ﬁul es,

| ozenges, reconstitutable powders, |njectable or |nfu3|ble solutions

o epar od adoBTBER" FUERECAERY 0P AIEBIRS PHUPHBOLRR DRyFe SeiETre fom aky
parti culdar (egpmeidfl, etbwm&bmyk)xrara@bI(Epgmshehthrtﬁprmuylmatmblleorftrinheoylmlethyl) and
adm ni stratg lﬂ%&tgf esgfzr} Bkl ‘é’ly?&e ng? N %etﬁﬁs;@ Tﬁ@%ﬁr“%kﬁlé acid protecting

Con‘pOSI tions or or ni S atl o resente
di screte urlieupsJuRhbeEEMApS by égn\@nthnableélnrsquepo ,sfomxagmm]alkﬁsa,nd sily!

sol utions Qo pdSRANS RABved by solvolysis, e.g. by hydrolysis under-acidic or basic conditions.
Aralkyl groups such as triphenylmethyl may be similarly be removed by solvolysis, e.g. by

e

20  hydrolysis under acidic conditions. Aralkyl groups such as benzyl may be cleaved by
hydrogenolysis in the presence of a metal catalyst such as palladium-on-charcoal.

Examples of disease states in which a compound of formula (I), or a pharmaceutically
acceptable salt thereof may be expected to have beneficial anti-inflammatory and/or anti-

25 allergic effects include diseases of the respiratory tract such as bronchitis (including
chronic bronchitis), asthma (including allergen-induced asthmatic reactions), chronic
obstructive pulmonary disease (COPD), cystic fibrosis, sinusitis and allergic rhinitis
(seasonal and perennial). Other disease states include diseases of the gastrointestinal
tract such as intestinal inflammatory diseases including inflammatory bowel disease (e.g.

30 Crohn's disease or uicerative colitis) and intestinal inflammatory diseases secondary to
radiation exposure or allergen exposure.

Furthermore, compounds of the invention may be used to treat nephritis, skin diseases
such as psoriasis, eczema, allergic dermatitis and hypersensitivity reactions.
14



i n agueous or non-aqueous |iquids; edible foanms or whips; or
oil-in-water liquid emulsions or water-in-oil liquid enulsions. 20
For instan al admnistration in the formof a

capsul e, t&goégcot%vggldr ug conponent can be conbi ned w Fh?@kﬁ’ﬁg?f@#‘?‘ﬁ*
non-toxi ¢ pharmaceutically acceptable inert carrier such as ethanol,
gl ycerol, water and the |like, Powlers suitable for incorporating
into tablets or capsules nmay be prepared by reducing the conpound to
a suitable fine size (e.g. by mcronsation) and mxing with a
simlarly p i i S di_bl e .
car bohydr at %&Hgaéﬁg? g?ﬁ%@gﬁﬂéﬁ @a@%ﬁg%% #%%?{r%“% {rgairpgr\ﬁ}ocﬁinﬁ al"polyposis,
pr eser vat i v@NUnglveis&F BIUFEs- and col ori ng agent can al so be present.
Capsul es nay be nade by preparing a powder m xture, as descri bed
above, d %i |1 ng fornmed gel atin sheaths, Gidants and |ubricants
such as tol T6igad™edses daclude; ndammaione deees 39 8¢ gaplirtestipal Baginguch as
st ear at e orinfahrhaloyobyeitdyebene gl ycol can be added to the powder

m xture before the filling operation. A disintegrating or

sol ubi l'i zi ng agent such as agar-agar, calcium carbonate or sodium
car bonat e cAdisedssof patiadiidderest is alergivmbinttike avail ability of the

medi canent when the capsule is ingested. 16 WO 2007/071691 PCT1EP2006
069943 Mbreover, when desired or necessary, suitable binders,
gtidant® |GHPrasas Hat ayqaetagenisie of the ditreceptor sy @se, bedif siseineyinertdisegses
agents and &ieha¢ hérgaregdihmitean al so be incorporated into the

m xture. Suitable binders include starch, gelatin, natural sugars
such as glucose or beta-lactose, corn sweeteners, natural and
syntheti c gumsl isugpprédated d¢ ititose tokm@h @Atk harDthabresdéhided hatdi RAatréatment or

car boxynet hyl cei ul. 0s ol yet hyl ene col e nd the like.

Lubri cants nﬁesrégy %’xﬁer}dﬁ%g &phﬁgﬂsg%s Yeg'r%gﬁﬁvﬁﬁ%ﬁt'ﬂa'ﬁ%ﬁsﬁ?ﬁﬁ?# f@&?‘ﬁ?“ss odi um
stearat® nmgnesi um stearate, sodi um benzoate, sodium acetate,

sodi um chl otd t i S} natQrs | W

limtati on,Aésﬁ%P @cﬁ.@ ng”e?)t% #'I &?&orﬁsogﬁ;%ﬁg‘agr@ Cgeélh{agﬁ%tggt,'caﬂ%%? ﬁe;b%ablegﬁ%s
and the |i KBereqfs usedul ap &efaperif agesld, for exanple, by preparing a
powder m xture, 10 granul ating or slugging, adding a |ubricant and

di sintegra and pressing into tablets. A . Bowder m xture i s prepared
by i xi ng. ¢ HETeS 58 BFRYSed, A% S)SraapRe ALibREVeRPR 7 GPraRopTEptfombte B a
as desc20 beshaphareeticamnstcopthblo vl thyreoitbil dsean iers@@r such as

car boxynet hyl ceul ose, an aiginate, gelatin, or polyvinyl

pyrrol i donee, a solution retardant such as paraffin, a resorption
accel er at orAcsardingds asotograseectaf the sajetitican thear is arovialed dreptsecri aagemburslicth

as formula (I) or a pharmaceutically acceptable salt thereof for the manufacture of a
medicament for the treatment of any of the above diseases.

25
In a further aspect there is provided a method for the treatment of any of the above
diseases, in a human or animal subject in need thereof, which method comprises
administering an effective amount of a compound of formula (1) or a pharmaceutically
acceptable salt thereof.

30

When used in therapy, the compounds of formula () are usually formulated in a suitable
pharmaceutical composition. Such pharmaceutical compositions can be prepared using
standard procedures.

15



15 bentonite, kaolin or dicalclum phosphate. The powder m xture can
be granulated by wetting with a binder such as syrup, starch paste,
acaci a nuci olutions of <cellulosic or polyner

and forC|n‘*€%®gﬁéﬁﬁa screen. As an alternative, kgiE$£§/%%¥§th
powder m xture can be run through the tablet nachlne and the result
is inperfectly formed slugs broken into granules. The granul es can
be lubricated to prevent 20 sticking to the tablet form ng dies by
means of t h‘Ehuadtﬂé tpresantofvestieafutioer pcivilies a cetrpasitdnewtser éqmpri‘séd 8 compound

The' " compoutidSned {EE £ phafhaflubtill Btbdeld L CRERAESABRAE S
free flow ﬁ@arrh@eytl@tbxaqceptablanarnergmpd/esg@mlqnm o tablets directly

wi t hout going through the granulating or slugging steps. A clear or
opaque protective coating consisting of a sealing coat of shellac,

25 coat ihg OFOBRRFEPN §F the AMveR¥a: Whigh fnay b IPrepaeedbyRIMiXire codebly gt @J’T‘b'Mx

can be pr Owedﬁé}aturd%mbwﬁésﬁh&@rbrbﬁu@dlﬁﬂ Eepa@ fof @) ﬂ%}éntér@ll rectal or
dlStIﬂgUISh di f f rent suc

syrups and eﬁ@?ﬁ sadg'é\r}‘l %F%%aageﬂ‘cpnm%gﬁd% trﬁ?n Ams t%?ﬁ%tﬁ ?ar?éi"es diquid
gi ven gquantpreparaions aigaoral liguid deeperations coosdensnyraofiles, hezengemcruMstltutable

Syrups can P yed0; fc%ﬂfi’é & |pf)65|Ple t%h?%rtﬁgp&%mglﬂ?d l{pﬁO&tO?ﬁé t% !aglg o

fl avored aqueous s ution, IXI'Ts are prepared
of a noff t GeMposlicnshBey &e natRacdde acegigetos metheds wall teowr i (thﬂ att dof éach

di sper si ng gahRuePIPOBNSpBsiforlon-t oxi ¢ vehicle. Soubilizers and
emul sifiers such as ethoxyl ated i sostearyl al cohols and pol yoxy

et hyl ene sorbitol ethers, 17 WD 20471071693 PCT1EP26061069943

preservati \mpofsltianswuuaﬂ@lfdr biéGadHiGiBraABN BRI PEALMEr iltefesOr  nat ur al
sweeteners or saccharin or other artificial sweeteners, and the |ike
can al so be added. Were appropriate, dosage unit conpositions for
oral adr niRharmadeoticat anmbesitidhs rﬁctapteéntoapmjaa@nimsfﬁtbnfmaynﬂeapiesentecaras

al so be pr%@%{)e 8uliR REPLOBIbSGles SHEbRINHRrs b Edogme%- 85iuoRE o SARBALoRY

coatlng or e I ng parti ate
like, For |imMeAYassal NadAVAPUs: ladids; cﬁﬁilbl%feamabr\@ @r@p@&-lrwaiwsﬁqm;pmulswns

optional | y &QatinoilRBid@muding, 10 suspending agents, one or nore
preservatives, one or nore wetting agents andfor one or nore

isotonicity adj usting agents Exanpl es of suspendi ng agents include
car boxyaret Bgr ¢etdnaé orseorave@rgmmnattornagaﬁeaf&nh of oRblDBI t&bsule, the active drug

gg} Ih ﬁ: g:\lel gc;oospgneanrt]%aﬁ) %eyc%tm%}f\eg ewn(ﬂI 3’ ora non-to%c %a?r%(a)gertﬁs'[lle accepefable inert

carrier such as ethanol, glycerol, water and the like. Powders suitable for incorporating
into tablets or capsules may be prepared by reducing the compound to a suitable fine size
(e.g. by micronisation) and mixing with a similarly prepared pharmaceutical carrier such as

25 an edible carbohydrate, as, for example, starch or mannitol. Flavoring, preservative,
dispersing and coloring agent can also be present.

Capsules may be made by preparing a powder mixture, as described above, and filling
formed gelatin sheaths. Glidants and lubricants such as colloidal silica, talc, magnesium

30 stearate, calcium stearate or solid polyethylene glycol can be added to the powder mixture
before the filing operation. A disintegrating or solubilizing agent such as agar-agar,
calcium carbonate or sodium carbonate can also be added to improve the availability of
the medicament when the capsule is ingested.
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15 carboxy nethylicellu | ose sodium For stability purposes, the
conposi tion of the present invention may be protected from microbial

contam nati ow h by inclusion of a preservativ of
phar maceut ﬁgf@%ﬁ%ept abl e anti-m crobial agents or $gser UFII)G\?%%

may i nclude 20 quaternary anmoni um conmpounds (e.g. benzal koni um

chl oride, benzethoniumchloride, cetri,mde and cetyl pyridinium
chloride), nercurial agents (e.g. phenylnmercuric nitrate,

phenyl mer c urbreot ewiznededited bhhédeesans alutableabin@dr| dlidardgairzakts, Sveetening

hl but cohol and
gnt ?Lgcg e?:‘%entsp{‘%b’ﬂs 69}4{69@@?%?%“&%”& E’”H@/é?ﬂﬁ?ﬁ%gﬁ‘% Re lncprpprated into
chel ati ng afgemlgursu&wtalye dinderdi inntnde dédrett, geleED T urainigarsfsech as glucose or

anti - m crobiel. Ia@tggé‘tc%rnsé\’/@atengé ﬁaﬁur‘éﬁ%rﬂr%ﬁﬁﬁb@ @ﬁ‘n &R"l %E%E&fr‘ag (ﬂ'aggé)ant%I &

acid and its salts and 'ynyxin
conposi t3 on¥diAT @Pinedmt ‘aﬁfPPXé{mﬁtﬁ‘ﬁ'ﬁ@H@é@ ﬁ@'d?tbﬁﬁ@ntglm@dy waxag | ande the like.

phar maceut lmh&aﬁtsa@eapt.abdhesmgagag fGHAE Nihcludy (‘sBd|DMnBTehfénssoH@rﬁ"%'ieaH?@
particles of ne Iitate di spersion thereo

aqueous pha{g%g”(‘??'“?‘h%e%ﬁtﬁpf)%q"im nzogig, W%P’@aﬁc’leﬁf"te-tsﬁg'uﬁnﬁlﬁﬂdecff”d\/\@?t“mg
agent used Disihlegmatts ioalude witbautiimgatioh, dtdren dmmecélume adr, b&gormeXkdhéhan

| f i |
cuch’ as pollEed 9, RECRI O BHRaBh 1 SRR oF peiRlih puliienniirds
WO 20071’0071?6@11'311'@ of EIPQUINEG BOGI0Q 43ubkicaitsant] alifirdédrynt sdl wedsising iretg dattietsraup
be i ncl uded,hReARRIFYR dréd?afrm lﬁg\fﬂet&lnﬁ)%g% fsliitdofScoffnin (’f”vgtfi Ociilu%lme

nasal cavity, resulting in re irritancy
i sot oni ci t y°r bagH %Fs‘iqsﬁrﬁ’eﬂﬁéﬁ‘t% an%qt'ea@'ys\wm pindaniseeh %ﬁecartz%xme weellgiege,

cal ci ;Jm chlgpr al@ﬁmatea gehn,i ort ﬁ@)’\/ﬁ@ﬁb rFNBBHRS iat édl\.ﬂ%n QfataHéﬁt Bué?ﬁ@@%arafﬂn a
i nvention

nasal use
pr o- conpr esrg%locg‘ﬁt'oﬂtﬁfﬁe'e@?f’éﬁuﬁg a3 é\/ﬁ%a%rw’f HH ‘%3 M4 C%HSPE;’HQ” agRpfuch as
manuf actsur dﬁantmyntéla{aohrs oSA:caElmnpphasbhath Thd pp\Qdarmuxtmeé iceved granligted by

benefi ci al t t |

ot om sedrins Y «TBhpdioSh as e NEicH SERES e di? bR ol SHEEER ot

smal | er dosetiulesisy ob@okperi¢ @mateﬂayspamhlfdrwg tithregh prse:rm denpy efignative to

punps may tb@aﬁiﬁﬁlqg Whe Po\ﬁdé?%&tbpe | RSN %ro@hatﬁé kSblet mlcej%lneftheh%%g{ 119

0 - 50 nl “of nposi t1on and eac sSpr ay |ca I ver
100 4L. For'ma@ﬁ%ﬁx rrapd sues wpng'atpug@ﬂuleﬁl Iheugraml?s ws%mlébﬂceﬁdéo frexent

prepar ey utstibiisgg tagh@tammﬂunﬁgi dRE by hiz@nd BMBOBEDIDNQ sfeBAE HBE Até4ratk st
acceptable salt ther

RS A RN AR R AT I T e
suspended aompounds of the present invention can also be combined with a free flowing inert carrier
and compressed into tablets directly without going through the granulating or slugging

steps. A clear or opaque protective coating consisting of a sealing coat of shellac, a

25 coating of sugar or polymeric material and a polish coating of wax can be provided.

Dyestuffs can be added to these coatings to distinguish different unit dosages.

Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit form so that
a given quantity contains a predetermined amount of the compound. Syrups can be
30 prepared by dissolving the compound in a suitably flavored aqueous solution, while elixirs
are prepared through the use of a non-toxic alcoholic vehicle. Suspensions can be
formulated by dispersing the compound in a non-toxic vehicle. Solubilizers and
emuisifiers such as ethoxylated isostearyl alcohols and polyoxy ethylene sorbitol ethers,
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di ssolved in the vehicle. In preparing solutions, the conpound can be
di ssol ved for injection and filter sterilised before filling into a
sui tabl e VI ﬂEHOU|e and seal i ng. Advantageously ¢H%aﬂ&§m§uch
as a | ocal anaes? etic, preservatives and buffering agen are

di ssolved in the vehicle. To enhance the stability, the conposition
can be 20 frozen after filling into the vial and the water renoved
under vacuum Parenteral suspensions are prepared in substantially

t he sanme nawesNvatiess gpbor aduitive tsheh LxopEpperathtios or sdisrpledednem ok B&ccharin or

vehicle ins ssol.ve and sterilisation cannot be
acconpl i sheéaﬁ%%n?&ﬂtsrwa gg%'ls the% 8uﬁ'(§°§?%ﬁd eg sterilised by

exposure to et hyI ene oxide before suspen5| on in a sterile vehicle. A

surfact ant Wﬁer\éerabbrﬁgrléwe%sé@’ Eﬁbb&ﬁ%ﬁs' fbr tht BEMRRIBRS LdaAN pkO

facilitate uniformdistribution o e conpound e conposition may
cont ai n ¥ r JRCBEEAPS\Pateds t@eg@om%v'%a@mlso f HReRgEedt FOOPHOE’D@LRT suetaint tﬁe

60% by wei gblease0ds fohexanipid WEciih§ bi hbedd@g PaHicMBteARatbie iMBINIRts, CWax or
admi ni st rat h‘fﬂ%" The dose of the conpound used in the treatnent of
n

t he aforene ed disorders will vary in 30 the usual way with the
seriousness of the disorders, the weight of the sufferer, and other

simlar fa r t . doses
oL o B eGSR S SE 5 6 38h 8 Yahb 0080 ABY
exanpl €020 wépemmg@geras;cpnsm mocmpreserv:mlg% onagr rbereamtmglagems edd/npore or

t han once %&@th&n&fty@dﬁ@sﬂﬁéggérﬂp or three a day. Such therapy may
extend for a nunber of s or nonths. In one enbodi ment conpounds

19 WO 2007/071691 Pi CTi P2006/ 069943 and pharnaceuti cal conpositions
accordi ng t@(awp@sldivsﬁeperﬂmgaé@n&umaaa& @affbeiynwﬂ@hceum %églrnatﬂréyacanth

and/ or are ca 0, C i stration,

dose in tH&E" E’Hﬁ‘i) BlLyl‘i%' '?’89 ?@6&5’%@8‘%@”6’ H5aE 5§ tr'acrf%ﬁﬁn'?"e ﬁg'ﬁ“f?ée GF
conpounids anadophmetmpicellutdse abdigronrposi ti ons according to the invention
may al so be wused in conbination with or include one or nore other

t herapeutic agents, for exanple other antihistamnic agents for
exanpl e H4 oestptitr puapnsagohe spepositioni d W preeerdiinveatieningy be protected from

anti -infl armer‘toe.ay ca&smrét.&v%daamw tbycmat.éawa#sa( Ereg?rvgt,vle't IEGARPBE of

pr opi onat e omet hasone di pf opi onat e, t asone
trianci nol d%*i'ér%ét‘tl?ﬁilydeaccﬁﬂaﬂgoﬁ“td@'CELQ?'aénégec”FFe a5t é’f%ﬁﬁfaﬂﬂ%clnﬁé’ednqwe

Vw0211222365)qua@rnanpamﬁ~bﬁmm Ehdpoands (el.gnfbbmh@chMrueSber(zéis&h@&)ch(oﬂda.
sodi um cronp i bitor

ate eg)oc .ami | oﬂi ugz, P.DE—4 i n
kot 1 ond i 5h eI B e, R SN P L RS (o BnEisR msscurc nvate,
ant agoni st phéeyrgerc@EREeta®CARId thibleRsal), alcoholic agents (e.g. chlorobutanol, phenylethyl
alcohol and benzyl alcohol), antibacterial esters (e.g. esters of para-hydroxybenzoic acid),
chelating agents such as disodium edetate (EDTA) and other anti-microbial agents such

25  as chlorhexidine, chlorocresol, sorbic acid and its salts and polymyxin.

Compositions, e.g. nasal compositions which contain a suspended medicament may
include a pharmaceutically acceptable wetting agent which functions to wet the particles
of medicament to facilitate dispersion thereof in the agueous phase of the composition.

30 Typically, the amount of wetting agent used will not cause foaming of the dispersion
during mixing. Examples of wetting agents include fatty alcohols, esters and ethers, such
as polyoxyethylene (20) sorbitan monooleate (Polysorbate 80).
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CCR4, CCR6, CXCRI, CXCR2), IKK antagonists, !NOS inhibitors, tryptase
and eiastase inhibitors, beta-2 integrin antagonists and adenosi ne

2a agoni st adrenergi c 15 agents (e.g. sal nmet

sal but anoi i"?g‘i“#@f@ o, fenoterol, terbutaline, and thegé%%m%éod%%?st S
described in WD 02/ 66422, WO 02/ 270490, W02/ 076933, W03/ 024439 and
W031072539 and salts thereof); or antiinfective agents e.g.
antibiotic agents and antiviral agents. It will be clear to a person

skil'l ed in Amigoanitityt édjistingdagere nagyredpelidetiao atiieveoisdtenicityt vt I&rmlﬂuide eg

agent (s) uic%eof lﬁ’?eeﬁlasiapcagw é%s%trltﬂg?r{ re%?%etd)ﬁeve S oﬂrrﬂa%?ha‘ixé% lesrr§ft g%t?rg?ng

amne salts or as aci n sa
(e.g, | oweradiskyg agesisdnayde sodivmshiogie; segeose ged gelculrrydhlam@s) to
opti m se the activity and/or stability and/or physical

char acte cs (e. solubiity) of the therapeutic agent. It wll
be cl ear %&‘FQF’@Oﬁﬂﬂﬂsdﬁr‘h%Pr@se’F fyentionean be eAminstased & thaynapal

]lc.lsedhl n optpasaddey Hyuise &fod Mre-cdmprdddRni puvNisuemad BWPINW deﬁmodmaat@ns
urt her aspe

o & phar maOSiH MRRTRG ah Ol SRE 5 FoeF e S PR Gl sgrec ock Bangna s
nor e (such thexsmeyensure thabthee;ogxposm)ls ovheleatdieorapanisec ahtll y safficienteforce
t t {
carti o s ariiforenyaibd, AREl FRaG: BNE TR WEfleny TSGR BeRe pre-
whi ch ny beMpsssaionpwnes mey be pseslonihi nkatielglans orrplestlcbnmlablﬂommnw 50
recept or a%lﬂﬂQ%édsnt?oﬁ‘éhd‘gé‘ch%l;a?g\ﬂﬂgﬁﬂzaﬁl% gfélé’d | rse agoni sts) of
e onmpounds

the H4 receptor, for exanpl di sc ed i n Jabl onowski
et at, J. Med. Chern. 46:3957-3960 (2003). 20 WD 20071071691

PC;';{)Q PtZOOG#OQ 8884@rd Bdrﬁnﬁ%tr@tlmoﬂudmtdosédéqoﬂn%%?@bﬂeﬁé‘reﬂ ruﬁﬂéln@%sc:d?’ﬂpound of
conbi nati o mprising a co r

p2- adr enor 38 t'%gggpg‘irmag'g?ﬁyy e3§°%q°taq?9 sé'dr"é*ﬁﬁ%e??@p"{’ Sterilegysicdg. s The

i ncl udetssal dmﬁtpeﬂmd dépd;numb onene \eRick a’nd(zzﬁmﬁ'\&atmh used, &ah bégltlﬁbr suspended or
enant i oner, s ntiome y

racenat e ord'sssgﬁgq ﬁn 9erl?é %Fepgd%s%%t%tn C@H’Q& do%r} %B is¥G84 for
f or not er ol ifjedtioo ran#afwebeteahseeldwfme diliog irto assm@ble \ihl a8 t aenppoieeands selingls
the R R-diagf, ?ﬁt@ EI}/ P&ﬁvéﬁ?{)@ﬁ@ll a faepa%leéﬁgesthgﬁd rméseerr\%'tlves bR BLRSN:

nam nt erol , tero ut er o
banmbut er ol ageﬁ'ﬂﬁ%t‘@ﬁ@l’ed Wéhﬁﬂ?@ﬂ? ndoahaggs the stt%'ltbéh‘e cq’rﬁﬁ’osé'?&r?ﬁp oe

the xi nzaf Oaﬂid@erﬁ LitBy dlifx Ynté A& WARAE b anfearddVEd alnBdr §aduumOf Parenteral

sai neterol, the sul phate sa or fre ase of sal buta
ooy Bt e RO PGSBS I RSB B S M e S0t TR casPopprbls

i nvention rsagpended in the vehicle instead of being dissolved, and sterilisation cannot be
accomplished by filtration. The compound can be sterilised by exposure to ethylene oxide
before suspension in a sterile vehicle. A surfactant or wetting agent may be included in

25 the composition to facilitate uniform distribution of the compound.

The composition may contain from about 0.1% to 99% by weight, such as from about 10
to 60% by weight, of the active material, depending on the method of administration. The
dose of the compound used in the treatment of the aforementioned disorders will vary in
30 the usual way with the seriousness of the disorders, the weight of the sufferer, and other
similar factors. However, as a general guide suitable unit doses may be about 0.05 to
1000 mg, more suitably about 1.0 to 200 mg, for example 20 to 100mg, and such unit
doses may be administered more than once a day, for example two or three a day. Such

therapy may extend for a number of weeks or months. In one embodiment compounds
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i ncl ude | onger-acting [32-adrenoreceptor agonists, for exanple,
conpounds whi ch provide effective bronchodilation for about 12 hours
or longer. 15 (ther P2 adrenoreceptor agonists include_those
described i"WOW82f66422, WO 02/ 070490, WO 02/ 076933 PCUE WY %A 39,
WO 53/ 072539, WO 031091204, WO 04/016578, WD 20041022547, WO

2004/ 037807, WD 2004/037773, WO 20041037768, WD 2004/039762, WO
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rat-2(2-[4

nyl )am noph%ﬁ?ﬁ?ﬁﬁﬁ qefd;%gé]g‘rgf% ‘?rbetatsgn%fu doate trlanﬂrfcﬂf acetonide, budesonide

qunol i nh- 3| thensteraig ﬁlwo%ﬁdlnz\ﬂoﬂ@/@mﬁ/ 07 169 steRTR ERPOBEM0GEHA Brugs

[(R)-2-(2- {ﬁsﬁ\fbs§ %e&@d&ﬁm?cr@ﬁ%&l#a’t@ rfe%’é?&%l l; hn)e'ﬁ’DfEI4 ﬁ\hmtbrs leukotriene
2

no] - phenyl}-e thy a no) - droxy-eth
H qui nol i n-3 Q@HQStSﬂ'fé’xlﬂ-e”éﬁ @H‘B‘r“é&-e‘fi‘@@ﬁ’k'ﬁ%ﬁ[‘ °’H§i§/ (‘b@ @(?.R% HeCRbréfy 3.

a salt for rtE&RdeRaaCx'@mhab(GRQ)?llKK aﬁtbgomsw@mmmmao@cv@bt@@l aefatefmstase
from sul phuri.c

h h ht h f
o o B e R TR, Gy oS B B g e 94981
tri phemd aceents, (el saheetero|, salbuginaoni fo'rrnotenmapfahdstmoeneamtaym candb éhez béta,

4- et hoxyb REtQ’de@c&bQ%w“Y\/B’gi‘r{&%%er E4dardd 6%8{)%9?6%9'\?/06%24439 and

4- phenyl benZoi ¢ acli e I nve
provi des a WORHO R8P end sdtgphareathgr @tlmvpmn@fe g.faptiieticaagenty apthantiital

adenosi ne ZeAQOoRivwil be 'e‘eﬁr ROSPERLS skiléd HadBe LROBS, dhere! Spashribi, the other
i nternational patent I cation no

therapeutic agent(p Pmay be used in the form of salts, (e.g. as alkali metal or amine salts

20  or as acid addition salts), or prodrugs, or as esters (e.g. lower alkyl esters), or as solvates

(e.g. hydrates) to optimise the activity and/or stability and/or physical characteristics (e.g.

solubility) of the therapeutic agent. It will be clear also that where appropriate, the

therapeutic agents may be used in optically pure form.

25 The invention thus provides, in a further aspect, a combination comprising a compound of
formula (I) or a pharmaceutically acceptable salt thereof together with one or more (such
as one or two, e.g. one) other therapeutically active agents, optionally with one or more
pharmaceutically acceptable carriers and/or excipients.

30  Other histamine receptor antagonists which may be used alone, or in combination with a
dual H1/H3 receptor antagonist include antagonists (and/or inverse agonists) of the H4
receptor, for example, the compounds disclosed in Jablonowski et al., J. Med. Chem.
46:3957-3960 (2003).
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PCT/ EP/ 2005100565 1, such as

(2R 3R 4S,5R 2'R, 3' R 4'S,5"R)-2,2"' -{trans-1,4- 15

cycl ohexanggl bskd;m no(2-{[ 2- (1-met hyl -1 H-i m dazol - 44 L N0}
-9?H puri ng?%,y(gﬁgﬁé%l) ]}bis[5-(2-ethy--2Htetraz PRI

ol -5-yl)tetrahydro-3,4-furandiol]. In another enbodinent, the

i nvention provides a conbination Conprising a conmpound of fornula
(1) and an anti-inflammatory agent. 20 Anti-inflammtory agents

i ncl ude corlfj ¥Estrahasineent, thaiitveplian preyidesc aswoabisietien wpmerisinges/ chmpoundeaf
| n conbi natfo@muiaifdhdtd BS-ermBReads Rbnikthe i nvention are those oral and
inhaled tortcosteroids and their pro-drugs which have
anti-inflamatory activity. Exanples include nethyl prednisolone,

gr egni 3 ol IOIEcamerei p}-rengseplol BdrisisiaRedPEMAERRANchIRay be a racemate or
a, 9a-difluor.o-11; : .
3- hydr oxs;- 1A HRPPRN O Sy 2s ias Ripnantiogepnsalrtanae! SVich BBnbe § sacsmats.or

0X0- andr ostasidglelemingoreerlsiph eathb R-énantienay; famSiefdl (Whichveshlye £ sdceiate or a
6a, 9a-di f | 8- - ) -

2L 3yar oxy- e Gaferepar UL G HRNBAGIEY, tmetamol - tengisral sprpotera
acid S-fl uctaneehy nesintarol( f ¢lentiutsaslonkirbliteradat fgybuterol, reproterol, bambuterol,

6a, 9r x- di f Nl 3 Y5 5 3or 0%t j - .
andr ost a- 1,14- é:i eﬂloé'- E%%,@gr%r{oofﬁﬁlg E%%of'dfoé- %n%)?(eg'tﬁ?@ gﬁ{%ér 3¥¥{|drr%xr¥ ?30

3S-yi) ®st draphigalerpeaphoxyizig) (itpf saimeterol, the sulphate salt or free base of salbutamol or
[ 3- hydr OXK-t&@&mﬁ@étB)&br 3f Q?gﬂot%lioﬁ'lﬁ %n&egwb%imenti czmgi_nations f; %he invet;nionh may
tet t hy - ta-1, 4- - - t

agi (rjarS[Ie Cyéﬁ%%ﬁﬁiﬂ%pégﬁg:Bz-garéngrgé%to?ggcrn?igts,%r examplle? gc?mpoundg ?vLict? prolvi%leC
6a, ga. - di f |affective bidndhduiatiopXyr-aboat- 1zaiolisl or lohger( 1-

met nycycl opr opyl car bonyi ) ox, y- 3- oxo- andr ost a- 1, 4- di ene- 17[ 3- car bot hi o
ic acid 8 22 WO 20071071691 PC T/ EP2006/ 069943 fl uoronet hyl ester,
becl onetShasather ggadresorédeptor eaganiptse irchde lifiegar dpscnibed dn e40e102/066422¢ WO

17. 21-di ' t d ' i cqii ¢
(for exlaﬁ’:)l e/d%rar%énit\g@oﬁg/b ? %%aﬁ??b?‘??“é‘n%?wg E)Ur?:/ad:}ggg’e 'oni dgafags?zo%?t\,%s
rof | eponi deqwqa&mmmgwa&gqu eeaRy037807, WO 2004/037773, WO 2004/037768,

cyci ohexy ey, Byap6bA78E WY z0bdbiares; WoBY/Es B8R\ EEHRg414o di ene- 3, 20di o
ne), butixocort 5 propionate, RPR-106541, and ST-126. Cortcosteroids

of particular interest may include fluticasone propionate,

6a, 9a- diof | uBERPEE of pBHRtepBRadRsRYhc1kiéa- [ (4-methyl -1,3-

t hazol e- 5- car bonyl ) oxy] - 3- oxo- androst a- 1, 4-di ene- 17[ t - car bot hi oi ¢

b ST 1 ok Gridr gk Bhran 2B Rr Pispgmet ey fry aming

7a- [ (2- f ur aygpspps) sxydnebdifohamdr oxy- 16a- net hyl - 3- oxo-

G5, 0o i 11 GoPC T 2B U R R BT AO G By  QaArans) Hepiyl o)
t et r amet hy gyadyd peogepesudivanye;) oxy- andr ost a- 1, 4- di ene-

25  4-{(1R)-2{(6-{2{(2, 6-dichlorobenzyl) oxy] ethoxy} hexyl) amino]-1-hydroxyethyl}-2-
(hydroxymethyl) phenol;
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-
(hydroxymethyl)phenol;

N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-[[(2R)-2-hydroxy-2-

30  phenylethylJamino]phenyllethyllamino]ethyi]phenyllformamide;
N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-2-hydroxy-2-(8-hydroxy-2(1H)-
quinolinon-5-yl)ethylamine; and
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17.5-carbothioic acid S-cyanonethyl ester,
6a, 9a-di f | uoru- 115- hydr oxy- 16a- net hyl - 17a-

(1-net hycy rbonyl ) oxy- 3- oxo- andr ost a- 1, 4- di ene: - th

oic acid Ssbﬁpﬁgﬁﬁﬁathyl ester and nonet asone furoate.SFﬁ%%%g‘&%&B9

enbodi nent the corticosteroid is

6a., ga-difluoro-|7rs-[(2-furanyl carbonyl)oxy]-11

[ 3- hydr oxy- 16a- net hyl - 3- oxo- androsta-1, 4- 15 di ene-171i -carbot hioic

acid S-fl uBRAF2HZ- {45{44;39.@rnommabmtmm@hémwmmgqphém Alyenaihehal-

conpounds q§ ﬁﬁ?@&%%%ﬁQﬁ%naﬁgﬂ'S”‘that may possess selectivity
r ra

for trans sacti'vatiton and that may be useful in
conbi nati on ther apy i ncl ude those covered in the foll ow ng patent

appl i cati onyrang. R 0 /
10041009017 WOBO1016IES) D) 10A0L  oby O3/ dy = idbatbaToll 2
003105989 ambfm'bgsafce RAPRIND 2%i% 53¢ eclgy 11T 194PhuGp 0 Y FegYaic,  fumaric,

WD031086294hyd\R{AADARGIZA Bor VRERIOE1L63,3- hMﬂﬂWZQﬁgﬁtﬁow)\/\mﬁ{a@Q@4%bstltuted
W06/ 000398 . and. W06/ 01 5870. 25 ‘FAntl -infl amina Xq@% nts i ncl ude

non- st er oi dAI"2AY i - TR YAMRCOr FURPATYS ( Ri&AGaNIS) D theacryiite| LR?@Z°'°
sodi um cr onegkihogbenzoive 8o retyid foxgtEnzelond-ghitosizhedd ast £ plesgiberidic)acid.
inhibitors (e.g. theophylline, PDE4 inhibitors or m xed PDE3/ PDE4
inhibitors), l|eukotriene antagonists, inhibitors of |eukotriene
synt hesi0s (legnotherocameteidinkens tthe invedtisn pravidae atsebinatiani eongoisiog iacempound of

synthase) imphidy {)nd ah@dBnosPledh abHR, | nhi bitors). KK antagoni sts,
tryptase and el astase inhibitors, beta-2 integrin antagonists and

aden_05| ne receptor agoni sts or ant agoni sts _(e g. adenos! ne 2a
agom sts), At C&gloﬁletsanﬁmmta&@ (discibse€ hpokieRRtioraNt pgemti SdpBlicaisle hn@s

V0 200 1/ 07U REEB56D 41 8 43‘%?::3?@%32?;&)3?/%%'ﬁ@gié'giéﬁtfz'%ansﬁ-

6-11i pox@emslehemf&@lbnﬂ?nﬁno PN -imetniybi H-miigazolhde:-) hediey b inde O Hipaineas e-d

in W93/ 130Q }b| e ,ns/?gH"‘et’\é%%la(?)?g‘%ﬂ‘Y%f%g%&%ﬁéafl and W99/62875. In

one enbodi ne ention pr use of "t he conpounds of
formula (1) |n 6 conbination with a phosphodi esterase 4 (PDE4)

i nhi bi tor. ﬂ%ﬁmﬁ%&damnﬁ 'tﬁe |n0£Ht|Gh thUvndeé'%%H'n'bmlafbrF éynﬁrl%e%%ggguﬁm

i nvention may be any nB_oun that is known to inhibit the
enzyme or VH"&}P? sang,ag Eflagmeionaidenhis a PDE4 i nhibitor, and which
are onlgp PDE4 inhibitors, not corrpounds Whl ch inhibit ot her menbers

of the PCE ,&n%mn{a}{dmaﬁgrs hag%r?ts I?r'fcﬁ:%e co?hcosteron Sm?abyvacomcostero[?:E whlélh may be
used in combination with the compounds of the invention are those oral and inhaled
corticosteroids and their pro-drugs which have anti-inflammatory activity. Examples
include methyl prednisolone, prednisolone, dexamethasone, fluticasone propionate,
25  6a,9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-
oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester, 6a,9a-difluoro-17a-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-173-carbothioic
acid S-fluoromethyl ester (fluticasone furoate), 6c,9a-~difluoro-11p-hydroxy-16a-methyl-3-
oxo-17a-propionyloxy- androsta-1,4-diene-17p3-carbothioic acid S-(2-oxo-tetrahydro-furan-
30 38yl ester, 6a.,9a-difluoro-11pB-hydroxy-16a-methyl-3-oxo-170-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17p-carbothioic acid S-
cyanomethyl ester and 6a,9a-difluoro-11B-hydroxy-16a-methyl-17o-(1-
methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-
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Compounds whi ch may be of interest include

ci s-4-cyano- 4- (3-cycl opent yl oay- 4-

met hoxyphenyb )eysabsxan- 1- car boxyl i c acid, PCT/EP2006/069943
2- car bonet hoxy- 4- cyano- 4- ( 3-

cycl opr opyi net hoxy- 4-di f uor omet hoxypheny) cycohexan- 1- one and

ci s-[4-cyano-4-(3-

cycl opr opyl net hoxy- 4- di f uor onnet hoxyphenyl ) cycl ohexan-1-o0l]. Al so,

ci s- 4- cyanofiuprdn®tiiyb ester, beclomethasone esters (for example the 17-propionate ester or the

(cyel opent yizoxpds BRI GVRL JURSARE: LihRIiany 4Gl dala

known as este
forms, whi crnomgtamciurqy&i rrﬁimmslone p?&pt@nmie 5rcﬂgm>nmts-8 ciciesoride @8a,17-[[(R)-

Eleg;[ ggb?r &2BRex ﬁéﬂ@ﬁen@%%yﬂh'&%ﬂ Ql'h§drb%rb'§1'?a M@hé@?@%n@f OEUtlz«)Scortt

6- 10, E b%?’(}i?f)ate.t Pasai ang SoHE. SasicosPii B d daREUE: DierSbMTYGY

a 9-benzyl aflgedsoge derprdpainatée nema@tf@drom&r@ar%xy(ké\dSEBWA?Q[Mﬂq&hMrm
Chi rosci ence, and_Scheri ng-Pl o enzodi aze nhi bi t or
i dentified 482 '5‘_96’198”)"?%@31‘8‘8?8?')05’5&(!14 9‘?’9‘?’?%&5@‘?'@" Pf"’i%’ers flgoromethyl

benzodi oxoeestier i vat i §@96ldfIGbrased-[RYurkN A boniidds D118y MR P/ 86 ARG yI- KoRdt
from Kyowa Hakko:; V-1 1294A from[%a ﬂLandel I sp Bnnjl ? y ESr

Reno, J. [/AWroseshirgiepen’’B- R%’Eﬁhlos@eld % mefiy ofer, %ﬁ@xﬂam@g‘g@]w@%

12 (Suﬂpl 1688hethMasdxoRZ3 .@kaerofwé%tﬁ oSSy I ]
162401-32-3 an?j ptxﬁal agl ‘none C : gﬁ@fraﬁﬁm %@Pan%staumene

Pur naf ent ri 1&; ca(b_ojmqjc [a(:lqa@cyangggthyL gst@rt ﬁg@gdlﬂuoro 11B- hydroxy-16a methyl 170-

1,2,3,4,4 ] ht g di ng 6
IS IRV e s A s e

whi ch has H@emﬂ@ﬁ&ﬂsa ant maetanene iyRale: Bnons emhrAimaNtdBA, corisppteroid is

Al tana; ar doydd-diGoretATE( 2%&@)@%@%@% 1AMy Erky- 160?&1@@@55 @a(dl%drosta 1,4-
VVG54/ UVB65 from Vernalis anabé Sei of at,,

J. Pha?%c%?ne-ﬁﬁﬁarbvﬂuﬂwa%ﬁ(ﬂ@romew qsmgemowet%w firogigs. 24 VO
2007f 071691 PC TI EP20001069943 Further conpounds which may be of

interest are di,scJosed in e publ i shed |nternatjonal ent o
applicatio °Wﬁ2&d6mu?@5¥@9@I‘%am%’)agovmzé}‘ @%@@ngle@n\g&ﬁor

LL d) and Wﬂﬁér/eibfb@ﬁgﬁi(o%raltﬁnﬁbwaﬁod_bdd thdt ey )bet ustnOtinedon®iMaosH tRIfdpy
the inventi.on provides a ion ¢ rls C

formia (1)l Bt 85efod P e B, EROR ShlHind FRIRBAE yulivaeaner
t hose (ZﬂrpdN@Qé/SHf@t Ao £0822% g o M CA44008017, he wm%@msﬁm c WeeHpiddes,
In parti CU'Wb8§/gé§7%7C0”W@6§l3§ 2] CWO@@?%%QO”W@Q%%M‘G WOOZ‘HZSW

receptors ual ant agoni sts of receptors or
pan- ant agorVoPy 1628 hevwgqq/qegp% WO003/086294, WO004/026248,  WO03/061651,

WO003/08277, WO06/000401, WO06/000398 and WO06/015870.
25  Anti-inflammatory agents include non-steroidal anti-inflammatory drugs (NSAID's).

NSAID’s include sodium cromoglycate, nedocromil sodium, phosphodiesterase (PDE)
inhibitors (e.g. theophylline, PDE4 inhibitors or mixed PDE3/PDE4 inhibitors), leukotriene
antagonists, inhibitors of leukotriene synthesis (eg. montelukast), INOS (inducible nitric
30 oxide synthase) inhibitors (e.g. oral iINOS inhibitors), IKK antagonists, tryptase and
elastase inhibitors, beta-2 integrin antagonists and adenosine receptor agonists or
antagonists (e.g. adenosine 2a agonists), cytokine antagonists (e.g. chemokine
antagonists, such as a CCR1, CCR2, CCR3, CCR4, or CCR8 antagonists) or inhibitors of
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receptors. Exenplary conpounds for admnistration via inhalation
include ipretropium (for exanple, as the brom de, CAS 22254-24-6,

sol d under Atrovent), oxitropium (for exanpl

brom de, ‘@2‘8%@%}5 0) and tiotropium (for exanple, SgT/?’gmB{g&”h“?de
CAS 136310-93-5, sold under the nanme Spiriva). Also of interest are
revatropate (for 15 exanple, as the hydrobrom de, CAS 262586-79-8)

and LAS-34273 which is disclosed in W01/ 04118. Exenpl ary conpounds
for oral adwiakinetsyatheésin or Adiboxygenase éﬂi@pisnéNOSdmhibibmjnpu& th@#&Sdisclosed

28797- 61- 7)ip vﬂ?éd/fs%ﬁé‘%djgé/gﬁw 66@/%?0&%?9%%3%32 name 7@AS

133099- 07-7 for the hydrobrom e SO ex)
oxybutynin (for exanple, GAS 5633-20-5, sold under the nane

Di tropan), |hefneobrﬂauoaﬂae@f He iBYHIBA Srovﬁ@sstﬁb‘sl?s%:?'of“tﬂe %bmp&%dwftf&mafi' ﬂem
(for ex -52-6 the tart

Cort R i githg prasprodisblertss, 4 P0%a, makistoTe PRELsRats BRI

CAS 26095- 58efl) instois chspent dé thet inenti@naBpa anp BeMpount rtiest ps Mrﬁbvﬁhiothlldethe

(for exanpl exa

242478- 37- @DE&%&@%P@Q‘%S% g%g%’rtgg’ A bRl £ Ears oY PoE4
YM 905 and Iemblt@raand@ommundwmcrvembltamr) medBer@ohthe ROHE faotipi sueb g5 ®DE3
agents i ncl gdepenpopsds ghed ormul a (XXI), which are disclosed in US

patent application 601487981 X NN H(XXI) Ra'' J 25 WO
2007/ 071691 PCT7EP2006/ 069943 in which a particuiar orientation of

the al kyl otwhgouadd aqh@ﬁ héy tHe Jrr PRAGE Inckile | §is-8RYSo-R(3- @f&@paﬁﬂo@t@
i ndependentlé sel ec | romthe group consjsting of strai g

br anched PWFW cygp §engr avi ng? Cﬂf!ref er TP 4f°(¥a’994 (3-
car bon at onyclogrgpyiraethéoyt4-diflaungraethdigehengl)éycioheaniicone Candb odis-pt ayama-4-(3-

cycoal kyl - atj ?‘ﬁrog?}@*‘%ﬂ?m Qfﬁt\,lﬁjf&ﬂ&gé#i}grﬁ%%%heén any)sd Q %;s c&gé' 413

phenyl , phe rou
of 4 caﬁbodcycé@lpémmow mﬁmphwmlbb%e@1mltbhwn aad(bxj{algr OleO\Mawaag

not in excegsm®st)hnakafs, &t Boro-drugs or physical forms, which is described in U.S.
patent 5,552,438 issued 03 September, 1996.

Other PDE4 inhibitors include AWD-12-281 from Elbion (Hofgen, N. et al., 15th EFMC Int.

20 Symp. Med. Chem., (Sept 6-10, Edinburgh) 1998, Abst. P. 98; CAS reference No.
247584020-9); a 9-benzyladenine derivative nominated NCS-613 (INSERM); D-4418 from
Chiroscience and Schering-Plough; a benzodiazepine PDE4 inhibitor identified as CI-1018
(PD-168787) and attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa
Hakko in WO99/16766; K-34 from Kyowa Hakko; V-11294A from Napp (Landells, L.J. et

25 al, Eur. Resp. J. [Ann. Cong. Eur. Resp. Soc. (Sept 19-23, Geneva) 1998] 1998, 12
(Suppl. 28): Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(WO99/47505) from  Byk-Gulden;  Pumafentrine,  (-)-p-[(4aR*,10bS*)-9-ethoxy-
1,2,3,4,4a,10b-hexahydro-8-methoxy-2-methylbenzo[c][1,6]naphthyridin-6-yl]-N,N-
diisopropylbenzamide which is a mixed PDE3/PDE4 inhibitor which has been prepared

30 and published on by Byk-Guiden, now Altana; arofylline under development by Almirali-
Prodesfarma; VM554/UM565 from Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al., J.
Pharmacol, Exp. Ther., 284(1):162, (1998) ), and T2585.
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X represents an anion associated with the positive charge of the ht
atom X may be but is not limted to chloride, bromde, iodide,

sul fate, benzene sul fonate, and toluene 10 sulfonate.includin r
exanpl e: sW‘éHHE’J? 161 (2, 2-dk2-t hi enyl et henyl ) - 8, 8- di net BW B 21%%?\943
abi cycl (c) [ 3.2.1] octane bromi de:

(3-endo) - 3- (2, 2-di phenyet henyl ) - 8, 8-di n;

et hyl - 8- azoni abi cycl 0[ 3. 2. ":] oct ane brom de;

(3- enio) - 3;1Fttﬂh2r cdinnioemsl whitremyy b8 oBintird e biftydiscfsad nthaubishié® [nBorratibh41C
tane 4- et enes :

(3" endo) 5. ioa¥ RRlSRRS HollHatn 1ere,crgtpdrih WRMRGH2 (Clavo Group Lo
- 8- azoni abinV@@‘m(BQQq(Glaxamouphrtd))m de; and/ or

(3- endo) 8, 8-di net hyl - 3- [ 2- phenyl - 2- (2- pyri di nyl ) et henyl ] - 8- azonabi cy
co(3.2.1 Joctane bronide. 20 Further anticholinerglc agents include
compounds  df Yetanaipaembodimentghe (nxeqtion proxidee A cameinatgpnsempdsiey & gora®und

pat ent appldfmmagl)éﬁdéﬁé&i@ﬂ&ne@@a@&ﬁﬂ) sti (XXI'I'W t JR342 an
fZ~y' AL agq Raz wherein: the Hatomindicated is in the exo

position; R4l represents an anion associated with the positive charge
of the N atAntithdiergibeagehte ardttiose S:oﬁh@buddbrfhéteﬂzt 0o aghigodisteles thy mibeinic

i odi de, sul e ul fonat e nd 1ol uen
20071071691%@%[s 3‘ el Mgse S PPou0s Wih AN ”‘F‘iﬁ&gﬁ“éd‘@e‘ﬁi“gjecept°'s
sel ect e f rduen ariegagistupl therididi omby./bk, etemorghtr pan-abtagordstecf theeh bty /R./M;

| ower al kylrgr gupsSE)%E@ﬁ n&)r?do%ﬁgg @F%éf'% ngt?é'[%f# vfa(?n}‘gla??ﬁ plgﬂd@b?mrum for

cycl oal kyl
cycl oai kyl -8XpRIE. IHEY Piegid®, £4S 282740246 rsolgtunderthe namae Areepb) exdiogipm (for

(having 5 téiar@lplﬁaé@tﬂg b?én‘i}a@ )CA@“ﬁbZ'Sé 7810) Qn@ﬁotﬁoﬁ@nﬁ@ér%&%él@%s tﬁe bromide,
het erocycl CaAd‘%(ﬁ 6310 93 5 oId un%er the n Im(g %rﬁv%on A?stoocgsl% e X r?ar as tle
het er oat om § s a piriva) ter st are revatropate (for
15  example, as the hydrobromide, CAS 262586-79-8) and LAS-34273 which is disclosed in
WO001/04118. Exemplary compounds for oral administration include pirenzepine (for
example, CAS 28797-61-7), darifenacin (for example, CAS 133099-04-4, or CAS 133099-
07-7 for the hydrobromide sold under the name Enablex), oxybutynin (for example, CAS
5633-20-5, sold under the name Ditropan), terodiline (for example, CAS 15793-40-5),
20 tolterodine (for example, CAS 124937-51-5, or CAS 124937-52-6 for the tartrate, sold
under the name Detrol), otilonium (for example, as the bromide, CAS 26095-59-0, sold
under the name Spasmomen), trospium chloride (for example, CAS 10405-02-4) and
solifenacin (for example, CAS 242478-37-1, or CAS 242478-38-2, or the succinate also
known as YM-905 and sold under the name Vesicare).
25
Other anticholinergic agents include compounds of formula (XXI), which are disclosed in
US patent application 60/487981:

H (XXI1)



optionally substituted aryl, heteroaryl, and optionally substituted
heteroaryl, R44 is selected fromthe group consisting of (Cl-C6)akyl,
(C3-C12) cygl oa (C3- C,)heterocycl oal kyl

( Ca- CB) al kyféﬁ/@,l%‘cycl oal kyl, (Cl-Ce)al kyl ( C3- C7) het BFHEGBUIR
aryl, heteroaryl, (Cl-CH)alky aryl, (ClL CH)alkyl-h:te roaryl, -L1R45,
-CH20R4S, CH2OH, -CN, 10 -CF3, -CH2Q(C0) R46. -CO2R47, - CH2NH2,

- CH2N1( R47) SO2R45, - SO2N(R4Y) (R4H), - CON(R47)(R40)),~ f n-

CH2N( R48) COxi Rhith a padisai dReN S B iths) alkyCEEN{ #ibahed0R (HR4tgpane ring is endo;
CH2N( R45) CQyst ) R B r kSt

(CL. C) al E;Plz | El%dg? &%?érﬁﬁeﬁd%gﬁ%%%{ T@g}(r%{a’?o@ BHEstHGHF bFdidH 3r Blnched
( C1- Cs) al kyahgiedowsn et ewkpe Yayingapriprably ior ¢3p 4 taihanaatgms, cycloalkyl groups
( fC ( g&) al kma;(/h?tfr@hgfo{dzéar%&} Bﬂr?i,i c?clsalgéwc?ha&ih?mté he clgrbeH Etol%r,@iuﬁémg
0 - I, cYcl oal - - et erocycl oai :

(1 Go) & koot 15y e PRI SR s B8 eyt r cpgpor
aryl, het erar@my bnd phenyCellatikiydd- withy bn a(kody Gouplhayihg met et @aeyd pf Reérband
Rds are, | quoefg ndently, selected fromthe group consisting of H,

(C1- CH) al kyl, %CB- Cl12) cyrl oal ky, (C3-C7)heterocycl oakyl

( C1- CH) al kyX (eI8eseni®)an\poivalaksdciatgdayith@sy adsitive Cl@3ge a(the N atom. X" may be but is
C7) het erocy, ey = - ( Gl al -het ero

i ncl udi ng, %%e’%n%l_g:%”@%w& ?‘%%e%%%"%i -SF'Ki"S%' O Hidehe
en- 2-yi Ot Hylfgnate.ingudingrédriey@m@eazoni a bi cycl o[ 3e2, 1] oct ane i odi de;

3- ((Endo) - 53%8@;&@28&@4%@(%1 %%—@im]alﬂ?lt&-ékﬁ)ﬂabijc?olc%s.dﬂ!B%fé)ﬁe bromide;

f’; e }3%%@%@%gc?iéh%ggtﬁna@;-é,%ihq%th%i-&%.'ch’nia%?c\ﬂél6[%.tzhﬁoctane bromide:

3- ( ( Endo) - §3watid)ys-@;2=diphebl/iethehyd)f-B8-2inklyt8-adonydb)cy@o[3-201butame- pr opi onagi
de; :

3-i (Endo) - ép?}%)fl%eynlz?(@_sglgogg e(:ycl o[ 3.2.1]oct-3-yi)-2,2-di phenyl - propl oni
c aci d;15 (3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-thienyl)ethenyl]-8-azoniabicyclo[3.2.1]octane

( Endo) - 3- ( 35:6¥B88%ndicf- di phenyl - et hyl) - 8, 8- di net hyl - 8- azoni a- bi cyco[ 3.
2.1] octane iodide; . .

( Endo) - 3- ( 23epenct S dimetiiyhirEmhendihgoyidmdletiensl §rg7angbisydelP £ BRAANS] 3. 2
.1 ] oct ane préhigei de; 30

3- ((Endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - 2, 2- di phenyl - pr opan-
I -ol; N-Senzyl-3-((endo)-8-nethyl-8-aza-bicyclo[3.2.1

] oct - 3-20 ) -RUrtRerdarpibiestiiérgiaraapots dwdudie ;compounds of formula (XXIl) or (XXIII), which are
(Endo) - 3- ( 2;.car - - di - .) -8, 8_dinet hyl - 8-azona- bi cycl
0[3.2.1 ]0C |s§%39@?13%§| %%(;er% agbIRQ%}yéO/ﬁq B'(Yd

1- Senzyi - 3-[ 3-((endo) - 8- net hyl - 8-aza-bicyclo[3.2.1

Joct-3-yl)-2,2-di ghenyl -propyl]-urea; 27 WO 2007/071691

PCTI EP2006/ 06994@' R / ~N /
H (XXII) H (XxIll)
R43 R43
R* R* R R*?

25  wherein:
the H atom indicated is in the exo position;
R*" represents an anion associated with the positive charge of the N atom. R1” may be
but is not limited to chloride, bromide, iodide, sulfate, benzene sulfonate and toluene
sulfonate;
26



1-Ethyl -3[3-((endo i-8-nethyi-8-aza-bicyco[3.2.1
]act-3-yl)-2, 2-di phenyi - propyi ] -urea,

Firt-[3-(( thyl - 3-aza-bicyclo[3.2.1 ]
oct-3-yi S ?‘g%?’gﬂ%ﬁ _propyi | -acet ani de; f PCT/EP2006/069943

-[3-((Er!do)-8-nethyl -8-aza-bicycio[3.2.1]oct-3-yl, -2, 2-dphenyl - propy
i ]-benzam de; 3-((Endo)-6-nethyl-8-aza-bicyclo[3.2.1
]oct-3-yl)-2,2-di-thiophen-2-yl-propionitri le; 5

( Endo) - 3- ( 2R46yamB“aréz’fndepetridémttymetenteﬂ-frph‘rtbe loydup pBsisdingref siydighB oazrandhadb

:\f%’gl ?E Engo _@ ﬁe{}ealljy_ oup; S(hSV|E%Igrefef?§)ly frcim 1 to 6 carbon atoms), cycloalkyl groups
] oct-3-yl)- a\QﬂQ:Ipr’ﬁe%}O Soearpon Jatonsanoxsieekuitalkyh dravidg ; 6 [t3-10( garbon atoms),

ndo) - 8- net hﬂter@ég@%ﬁkﬁ' G4Gh[B-18- & carbon atom and N or O as the heteroatom,
]oct-3-y1, - ur ea:

 Rndoy- 5 mlierpyobRsdalsy Epanis & 10 spihon s ng NoordD ga iy helproaigy, o,
rreL han;as ul fdﬁﬂ&ﬁﬁlllﬂlmbsﬁtﬂf&@fyl (I'E(Hﬂ@a)ryl%r{dz)pﬁor(ﬂlll){ ahbsameu |het3rda('y|

- en - no - m.na | -

o eyl of 5. 3o Berdsel B 4F Robactstify B Qe RIFT e S aovealbuu e
t hat may beﬁ)ﬁ‘fetanmyclpaiwlud@1 CeXalﬂmKEh)G,a)c(malhye t((hﬁagalw (Z+-€;)heterocycloalkyl,

|-t hi ophen-2yMhagbiiyl o, oo lhgPIENE e RaBbay, RPCICH,8r; Hieshans:

(Endo) -8 ( 2CEyartdL@(COM hherGPREL hy HGHAIHE- dEHBYRYISBREZ ofCaN R 0T o[ 3

. 2. 1] oct anecdi 48 -CH:N N(R*)CO Fz“6 _CHN(R®)SO R“6 -CHN(R®)CO,(R®), -
(Endo) 3-(2-c¢ @4% ?henyl ( 82 di rzet ﬁ( )8 azoznl(a |c§/cl)o(3

2.1 ]oct ane® 49)&51% b 'Endo) - 3 (2 ca r banoyl -
2- gl ghenyl -R# mebbec@d Frohi theegrop cc&hs&aqutepca)awqbobaalzyl(balcngmlkyl
i odi de;
( Endo) - 3- (Z(C(’:)?é?ﬁ%y|§33f7met‘atr%y8|8ﬂ@ﬂ (919 gl#)ﬂml (g‘ gﬁ)a'f‘#é‘ﬁ?m"éy' ‘azoni a- bi ¢
ycl o[ 3, ®. 1] R isaalected frdindke granpl tansisfrig of (Ci-Ce)alkyl, (Cs- C1z)cycloalkyl (Cs-

Endo) - 3- Ldi
Uiyl - b azorg T IgRkal (o f’“@ﬁ% S TEhRagl te aRe: Bpfakiobichet! T
provi des, awlaheteerp@rwe iEspdtaryla(Gdmnkybhetesaatdonpri si ng a conpound of

formula (|)po
LR o SR A asabe e o b o L pel

aspect, a comBYFRAkYbn (Gafretepeygiodl kﬂon‘ﬁogﬁ&'k&'fé) $8F¥ﬁ.ﬂa§‘y f&

phar macaut I@ﬂidte}to@@b@lﬂ&l?@,ee)ﬁ&yltarﬁlfwquof Ce ﬁl@gm"el%&rarwmdludmgl&aexample

adr enor eceptor agani Sty -2 2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionitrile;
(Endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo[3.2.1]octane,

25  3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionic acid;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
bromide;

30  3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propan-1-ol;
N-Benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2. 1]Joctane
iodide;
1-Benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
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28 WO 20071071691 PCTI P20061069943 The invention thus provides, in a
further aspect, a conbination conprising a conpound of formula () or

a phar macet{{,b(z‘(ﬁ)% ‘%ﬁccept abl e salt thereof, together % 9%06/0699
anti chol i nergic, e invention thus provides, in a further aspec a

conbi nati on conprising a conpound of 5 formula (lI) or a

pharmaceutically acceptable salt thereof, together with an anti -
i nfl ammatory agent (such as those classes of conpounds descri bed
her ei n) . TheEihivERt(cadorhosthykbadadueyclo[3R. Hodtedr 1 Hop-dpberat pr, Opﬁ] urea;

nmbi nat
T OB SO S iy
corti cost er¥idi ”d%szﬁ‘ﬁﬁwl 5332?\*3\91!9'@&@6mt-éw%%&wteeylmmpyll benzamide;
ﬁaan di f IGlm((E?db%a =rhdtiyi BLHZQJEM‘J,IQ?{B b(illlb& ?BQPSQ'Z&-hﬂophen-g ytl- ropionitrile;
r oX a- ar bo
Syf uor )c/)n%ef(ﬁ{)nﬁ ecly an: 25{)%’&)5 ShE" #Wﬂosagg'meé&: Rauiiod ﬁ‘ﬁ‘ﬁ%ﬁgkﬁt&ﬁ}e be

of parti culiadide; nt er est for intranasal admnistration. 15 The

| nventi on tﬁ%g@ﬁ&%ﬁb thyl b%ng Wé[??ﬁl)o%?ﬁ’?g% h%RYxt 4 f' on

conprising a Iy accept abl e
salt ther edﬁenzer@g@tonémldmm a A2a receptor agonist, such as t hose

conpounds Egcg Bif (351 @5_3” S
S,5R 2' R 3%3&%%&@3[9!&5! ia y%BS ﬂQé %/ot20§§§2?1e roF%l sgl m no( 2-{[ 2-
(1-r netTﬂ/ I\i'[s ((Endo)-8- methyl 8- aza blcyclo[3 2; 1]oc 3-yl)-2,2-diphenyl- propyl]

H i m dazol ;ﬂetybr)eemh,ysb;]nma] m}orgl-l- purine-6,9-diyl)]}bis[5-(2-ethyl-2Ht

o above ey U ER Gy B readianr B b Ee R H B gresogs

phar maceut |mcadclo[3cm1josiama lnmmwad t hus pharmaceuti cal conpositions
conprising a conbination as defined above together with a

phar maceutically acceptable diluent or 25 carrier represent a
furt her15asd%ﬁfﬁcuéf aptigbolingtgigdnpaundpiieatimeyibgicfiuse indedepounds of such

conbi nat i onEngHs-@emarRy Y ﬁ&nﬁﬁu@ﬂweﬁliﬂﬁfhyﬁ %Mr%t'h?ld -dzonfal
si mul taneously 'in se&ar ate or conbi ned pharnaceutical conpositions.

Sui tably, tHe/CloRdilortEarRpiPdignpounds wil | be admi ni stered
si mul t aneoq&hammz&wmbmm%mhamweeutﬁm@taw 83&oﬁi@-m$lb96|b[8l20ﬂoctane iodide;

o Lt ER ) R e DR bR APV b e PR e st S ifdae,

per son ki lrediden the all that, where appropriate, the other

teggggfg“;; C( %r (‘é%fﬁ%}v&:@}z %T%%Hée’r%gg&ﬁggs,b-gjg%élﬁyl-fs%rz%ié?foic?éfé[&.%z1]Jc9afne
|od|de
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide; and/or
25 (Endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino}-propyl}-8,8-dimethyl-8-azonia-

bicyclo[3.2.1]octane bromide.

The invention thus provides, in a further aspect, a combination comprising a compound of

formula (1) or a pharmaceutically acceptable salt thereof, together with a PDE4 inhibitor,
30

The invention thus provides, in a further aspect, a combination comprising a compound of

formula (I) or a pharmaceutically acceptable salt thereof, together with a .-

adrenoreceptor agonist.

28



WD 26071071691 PCTr' PP2006/ 069943 or as acid addition salts, or
prodrugs, or as esters, for exanple |lower alkyl esters, or as

sol vates, f\p§.6%a1Rd€ hydrates, to optimse the activi Irpx &Pg/og)&g%
nd/2 [ Ubi of

stability and/or physical characteristics, such as so Ity,

the therapeutic ingredient. It will be clear also that, where
appropriate, the therapeutic ingredients my be used in optically
pure form The conpounds of the invention may be prepared by the

met hods desthe ineatidsnethoswprorides, in & funhéraspeatt homishinaliousomprisg faod dnpaimtjof

| nt er medi at @) FPaPMBeReSREMEacktitd S5t fratsr, ¢ eﬁ%i’%ﬁﬂ ér?Sht@lﬁ%l%n?rigiﬁg

conpounds of the invention, and are not to be considered as
the scope of the invention in any way. 10 GENERAL EXPERI MENTAL

TBL oughout TH%;Gn\}ehtidgf tﬁesdbrgf/ie&, Mfugﬁﬁlfﬁéb&ﬁa} ichﬂ)irfa?gﬂ 8hgHBing a compound of
abbrevi ati ans_ may,.be used: chl orgne ne : , ,
M\- di i s?pr 38%‘43%3ﬂ) ath ﬂegham?‘?eu GG\ oq‘r‘ﬁ?%%'? é@ﬁanlﬂgreogt%:erewm@n anti-
acet at e Et Qrlanevdiemabentsuchasithbsg clasesBddmpoufdserzaibed agrelm.1-yl ) . -
N, N, N, N tetrarnethyl uroni um hexaf | uorophosphate HClI: hydrochloric
acid HPLC: High Performance Liquid Chromatography L: litres LOVIS:
Li qui d Chr orfgtieugnigsrhus\erewdesp inca fushertaspec 5 demyimatiomemnpising @t @dhpound of
aut opr epar abinifa {1PbCa BHrfab S hccdRSBE sAPIHARRP todbtlr Wih M E&iSbteroid
m: mllilitres R?ZCI : IBsodiaum phPorcic% 3OSNaHCCB: %%&#ﬁml eroic.
hydr ogelfcartyehate fuigesane s geariorrtiy oF of¢de-diupe:170-{(2-furanylcarbonyljoxy]-11p-
1- met hyl - 2-1pdiokh 6L 3PHR3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl ester
or mometasone furoate. Such combinations may be of particular interest for intranasal

administration.

15 The invention thus provides, in a further aspect, a combination comprising a compound of
formula (1) or a pharmaceutically acceptable salt thereof, together with a A2a receptor
agonist, such as those compounds described in PCT/EP/2005/005651, such as
(2R,3R,4S,5R,2'R,3'R,4'S 5'R)-2,2'-{trans-1,4-cyclohexanediylbis[imino(2-{[2-(1-methyl-
1H-imidazol-4-yl)ethyl]amino}-9H-purine-6,9-diyl)]}bis[5-(2-ethyl-2H-tetrazol-5-

20  yl)tetrahydro-3,4-furandiol].

The combinations referred to above may conveniently be presented for use in the form of

a pharmaceutical composition and thus pharmaceutical compositions comprising a

combination as defined above together with a pharmaceutically acceptable diluent or
25  carrier represent a further aspect of the invention.

The individual compounds of such combinations may be administered either sequentially
or simultaneously in separate or combined pharmaceutical compositions. Suitably, the
individual compounds will be administered simultaneously in a combined pharmaceutical

30 composition. Appropriate doses of known therapeutic agents will be readily appreciated
by those skilled in the art.

It will be clear to a person skilled in the art that, where appropriate, the other therapeutic

ingredient(s) may be used in the form of salts, for example as alkali metal or amine salts
29



PT: retention tinme TBTU. O (benzotriazol-1-yl)-NN, N, N -

tetramet hyl uroniumtetrafl uoroborate 30 WD 20071071691

PCTI EP2006/ 069943 THF: tetrahydrofuran Flash silica gel_refers to

Merck Art N0 2Y3BENg) | ca gel refers to Merck Art No. PGT/ER2006/060943

cartridges are lon Exchange SPE col ums where the stationary phase is

polyneric a benzene sulfonic acid. These may be used to solate

am nes. SCX2 cartridges are on Exchange SPE col uimms where the

st at i onary qlaseidi aidjtioh gafts; bcpropiugp\ar salebtersi, for @zardple Toves elkylpgstdie anssd

to isolate L.nes ' t | OQS: [d r '
Nalks [or %(a?fgﬂb cﬁyﬁr%hag to 1#%21?2309\51%%&(%!;09 sita%ﬂ%ogorﬁ%;yggél

over magnesi umsulp or “sodium “'su . eactio

carried outcharagteristiebt sush@n solupilityeefjthetherapepis ingiedierdndunit &8 cear also that,
Supel cosi | deABdsrddrate eUiBiadedtiding@hidntd iy bk Wsédh oplickily P&te foMrt h 0. 1%
HCO2H and 0. 01M apr?m)ni um acethateI 'i %@a/a?er soluvent o%) a%g 0. 05% HCO2H
5% water’ in acetonitr |e (solvent S), using the follow ng elution

gr adi ent 0. The/ddhipoids,of IHe ifvehtich Maybé prbP ¥ by theZméthSdshdesciifiédB, below or by

5.3-5.5m n 0%B at I rae 3/ mm. Th ss._spectra re
recorded or" /ﬂgaifi 'E%tﬁ%(jsvgwﬁ’?'aha oPﬁﬂwé?:?eg’[t?rBWg'?%? %‘gi Eﬁa"g[ﬁ scf?%éﬁ? dlystrate
posi ti ve aruepeegjimhiol eompalad$ BStheenventibnESnd eie. noT te bé-lcarssitessst ag linitingsthan
aut omat ed i = ) : t ography system available 20 from
Ar gonaut Tregghéléo f‘é@f@\érﬁ?@ﬂ a\(/\r\}fqi&@gauti i ses di sposabl e, normal phase,
SPE cartdidges (2 g to 100 g). It provides quaternary on-line

sol vent m XgEIERAL eRPRRENTAMI ent nmet hods to be run. Sanples are
queued using the multi-functional open access software, which

manages solvents, flowrates, gradient profile and coll ection

condi t i ons. Thih\@heytsheimetrBedistélianapsempiet thafolidvanpabbveuidtiahd mayay edeengt h
uv- det ect or d %ﬁj\o Gitlnson FC204 fraction- 25 collectors enabling

aut omat ed p% % ?r?'ﬁa, %l 1 ection and tracki ng, The XRPD net hod

whi ch wels eipESYyR - tisopmallgtbeamingst al | i ne fornms of conpounds is as
follows: - DMF N, N-diméthylformarnide ™~ Manuf acturer PANai ical The

Net her| ands  ---------Z------
EtOAcC: ethyl acetate

EtOH: ethanol
h: hour(s)
20 HBTU: O-(benzotriazol-1-yi)-- N,N,N' N~ tetramethyluronium hexafluorophosphate
HCI: hydrochloric acid
HPLC: High Performance Liquid Chromatography

L: litres
LCMS: Liquid Chromatography Mass Spectrometry
25 MDAP: mass directed autopreparative HPLC purification
MeOH: methanol
min: minute(s)
ml: millilitres
NaCl: sodium chloride
30 NaHCOj;: sodium hydrogencarbonate
NaOH: sodium hydroxide
NMP: 1-methyl-2-pyrrolidinone
RT: retention time
TBTU: O-(benzotriazol-1-yl)-N,N,N’,N"- tetramethyiuronium tetrafluoroborate
30



- oeeee- 'WBQ&%%MQJ Al ve vour107riser per EpSCNEPIREISaN
AN _ --- 31 WD 200710771691 PCTI EP2006] 069943

----------- wavel ength (A) 1.54056 K- Al pha2 wavel ength (A) 1. 54439
---- ... Ration Alpha 1:2 0.50000 --- - - =-----mn-u-n-- I
... Divergence slit Prog.Div.Slit Receiving slit .......

ProgRec. SI | tHF:tetrahydrofuran. . __________ Generator voltage (kV) 40

e Sé)énartrydpes &e i Eucbamge SPE column_s where-the statlcﬁﬁmr&'é@lé Lﬁiyﬁ%nc

" benzene sulfonic acid. These may be used to isolate amines.
SCX2 cartridges are lon Exchange SPE columns where the stationary phase is polymeric
propylsulfonic acid. These may be used to isolate amines.
Organic solutions may be dried for example either over magnesium sulphate or sodium
sulphate.

10 Reactions may be carried out under nitrogen, if desired.

LCMS was conducted on a Supelcosil LCABZ+PLUS column (3.3 cm x 4.6 mm ID) eluting
with 0.1% HCO,H and 0.01M ammonium acetate in water (solvent A) and 0.05% HCO,H
5% water in acetonitrile (solvent B), using the following elution gradient 0.0-7min 0%B,

15 0.7-4.2 min 100%B, 4.2-5.3 min 0%B, 5.3-5.5min 0%B at a flow rate of 3ml/min. The
mass spectra were recorded on a Fisons VG Platform spectrometer using electrospray
positive and negative mode (ES+ve and ES-ve).

The Flashmaster |l is an automated multi-user flash chromatography system, available
20 from Argonaut Technologies Ltd, which utilises disposable, normal phase, SPE cartridges

(2gto 100 g). It provides quaternary on-line solvent mixing to enable gradient methods to

be run. Samples are queued using the multi-functional open access software, which

manages solvents, flow-rates, gradient profile and collection conditions. The system is

equipped with a Knauer variable wavelength uv-detector and two Gilson FC204 fraction-
25  collectors enabling automated peak cutting, collection and tracking.

The XRPD method which was employed to analyse crystalline forms of compounds is as

follows:
‘ Manufacturer PANalytical - The Netherlands
Wstrument - X'Pert Pro o
f Diffractometer Type ﬂ DY 1850
| Tube anode _ Cu

31



........... Scan step tinme (seconds) 190.5 --------------- . .....
Sanpl e preparation Flush Silicon wafer XRPD anal ysis was perforned on

a PANal yti t Pro X-ray powder diffractoneter,

Pro R Vsoﬁégﬁ,wﬁﬁggrll al nunber 11(1850 using an X Cel eﬁ‘gf@ﬁ“ﬁ“%ﬁor
The acquisition conditions were: radiation: Cu Ka, generator
tension: 40 kV, generator current: 5 45 mA, start angle: 2.0 26, end
angle: 40.0 28, step size: 0.0167 2 9, time per step: 190.5 seconds.

The sanpl e mmw.emhghy(mpuntl ng a1fsaesgi |l I igrans of sanple on a

Silicon wa (—%epe—bac-lsﬁe nd)—plates,_—resulting in-a-thin layer of
powder . Pe??%zt"l’%@" ¥e) neasured%%“ﬁ@ Hi ghscore software. 10

DSC t her moGR afBn Aph& 1 @0t ai ned Usi ng < a il orimeter, serial |
nunber 1000-_0126. The sanple was wei gheg nto_an _alum nium pan, a

pan |id pl|deigergence 8y and |i ght ly cr anpgaBleItt hout seal ing the pan.
The experwrggg‘ei | ted—using—artheat e 01 10 C

I nt er medi at t Chi or opr opy+l ) oxy?g ﬁﬁﬁﬁigbenzene A m xture of
p- | odophenobefetftogvolllgenRY) ), pot assium carbonate (25.2 g, 182 mmol)
and 1-bro W%-y—a@me,

from Al dri‘cfﬁ;be( grent (MM nmol ) in anfydrous 2- but anone (300 m) was
heat ed at r[gétgé%ﬂ_r 72 h, cooled to@mmml—‘—
PCT/ EP2006/.069943 erxperaiJ.LLe,_fJJ_u _and _evaporated tc .
The resul tlD@arP@QIed@BQWés'-’eﬁ)url fied by2.05#EOfiltration (70 g silica
cartridge, t w th—20:1—cyctohe thyl—acetate)—to afford-
the title c§odna* ‘8‘?15'& (24.9 g); "H NWR %&%?@ 7.5 (2H, d), 6.7 (2H,

d), 4.1 (2I-Scan)ste;3$|8e (2H t) 2 2 (’30167 5 Internediate 2
1_{3_[(4_| er|rmfh\l|n!_nnr|r||nn A m-x

of 1-f(3-ct§‘%l%}9§'?5@%ﬂﬁ réd:)bgl’n d8e-s (for exanpl e, as io‘ré'iogtr ed
for I nterrshakprdpardtore 9, 20 Mol ) FiidnXisioRRidiyf Pi peridine ‘
|y available, for _

(conmer ci

XRPD analysis was performed on a PANalytical X'Pert Pro X-ray powder diffractometer,
model X' Pert Pro PW3040/60, serial number DY 1850 using an X'Celerator detector. The
acquisition conditions were: radiation: Cu Ko, generator tension: 40 kV, generator current;
5 45 mA, start angle: 2.0° 26, end angle: 40.0 °28, step size: 0.0167 °2 8, time per step:
190.5 seconds. The sample was prepared by mounting a few milligrams of sample on a
Silicon wafer (zero background) plates, resulting in a thin layer of powder. Peak positions

were measured using Highscore software,

10 DSC thermograms were obtained using a TA Q1000 calorimeter, serial number 1000-
0126. The sample was weighed into an aluminium pan, a pan lid placed on top and lightly
crimped without sealing the pan. The experiment was conducted using a heating rate of
10 °C min™.

15  Intermediate 1
1-[(3-Chloropropyl) oxy]-4-lodobenzene
A mixture of p-iodophenol (20 g, 91 mmol), potassium carbonate (25.2 g, 182 mmol) and
1-bromo-3-chloropropane (commercially available, for example, from Aldrich) (18 g, 114
mmol) in anhydrous 2-butanone (300 ml) was heated at refiux for 72 h, cooled to room
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10 exanmple fromAfa) (3.39 g, 30 mol ), sodiumiodide (2.99 g, 20
nmmo) and pot assi um carbonate (3.3 g, 20 nmo) in anhydrous

acetoni trilwobdff-1gdy) Was heated at reflux overnight. gl?&Piﬂoé‘/Be%ﬁ
was allowed to cool to roomtenperature, evaporated to dryness

guenched with water and extracted w th dichl oronet hane, dri ed,
filtered and concentrated to afford the title conmpound (8 g). LCVS
RT = 2.37 mn, ES+tve nmlz 374 15 (MtH)'. Internediate 3 1,

1- DI met hyI elemperairg. fitered.angd evapasatae thgiynasspi Herrealiltingl tpsigvepgs putifiey by
phenyl ) - 4. smdltrémhwag@lnp@eérdid?élmhmxh'!z@ﬁ %yc?&e&arfeoié!ﬁw QéthtE) fo afford

L R Vi

by TGBCE o 5t 5. 67 Ghnylurch @ 3.5
(30 nl) was(2eipnl22l(2Hpqx. 78 ' C under nitrogen and treated with "Bull
(1.6M sgj ution in hexanes, 6.02 m, 9.63 mvb), after 0.5 h, a
solution of N -Boc-4-oxopiperidine (commercially available, for
exanpl e fr dntermediatech) (1,99 g, 10 mmol) in THE (10 m) was added

dr opwi se. Th_?be_@l i&thP ? o@irh,%\yﬁﬁ 323, d‘rﬁetﬂ@ﬁ qum o room tenperature
Rt

and was stirred ove xture wa encned w th ammoni um
chl ori de sob uhixyre sid1ERtchigcareapypylvé-ddimnzentr i(lod @wepleraamesénarad for

sul phate, fihiefrRédrsle 34')‘% SOQCWHnﬂJI ed.3. Jﬁ@th&leﬁbﬁrﬂn@g(f&ﬁme@é‘ﬂ}f %ﬁlﬁ;ble. for
purified by Flaér}6 g c romato us ridge,

Pt | et Y oHBEesy Aleia 20 3 grmel oRLAaa T BotG.aT ol e S

100% Et OAc cavtmnatia5(3rﬂ gutzeSndeQm?/(aEs)@%lg/taz?fbﬂm% Qﬁ@d il 5a§ﬂeéib@§ﬂ$§ﬂux
and 100% cont ai ni o0f tr]et am ne over
40 i nut eDgVI {??eqrﬁh-'e/fl%edm%'ﬁéwgﬁﬁ C?ﬁ' Ao ror?ﬂhgeF‘BF zftva%%eﬂr?ﬁ gyness
af ford t he angt peencoerhedthdwatel .28 @)tracﬂed]\@trﬂ'ﬁlchloﬁnrﬂﬁhaﬁen drie&+vikeredahd

447 (MFH3 /1,6 §T)ETEP 6].069943

301 et hy 1 A A B O oS Rrro gyt Y ver 1 e 974
di hydr ohl dM* é A solution of 1, 1-di rnethyl ethyl 4- (4-{[3-(3.

3-dnet hyl - 1 pi peridinyl) propyl] oxy) phenyl)-4-

hydr oxy- I- er| i hecar boxyl ate (for exanple as prepared for
Interrredlat ‘? 2.8 moi) in anhydrous DCM (10 m ) was

treated w thh i-lDllmétherEhin anel- {[2(2 aid;métBy|71-mhamﬂpdpr5p§|qI6mdpﬁényil)0@m

tenperatur n 5 h. The solution was cooled to -
"C and tri Jgoogxgacgf’aﬁé}ggcaé "ovla ) was added. The reaction was

al | onwec0t o Avesolutierp of ol - f3d(:mlpdophenyl) oxy]propyl}-3,3-dimethylpiperidine (for example as
prepared for Intermediate 2) (3 g, 8.02 mmol) in anhydrous THF (30 ml) was cooled to -78
°C under nitrogen and treated with "BuLi (1.6M solution in hexanes, 6.02 ml, 9.63 mmol),
after 0.5 h, a solution of N-Boc-4-oxopiperidine (commercially available, for example from
Aldrich) (1.99 g, 10 mmol) in THF (10 ml) was added dropwise. The mixture was allowed
25 to warm up to room temperature and was stirred overnight. The mixture was quenched
with ammonium chloride solution and extracted with EtOAc, dried over magnesium
sulphate, filtered and concentrated. The resulting residue was purified by FlashMaster ||
chromatography using a 100 g cartridge, eluting with 100% cyclohexane for 5 minutes,
100% cyclohexane to 100% EtOAc over 15 minutes, 100% EtOAc to 100% DCM in 5
30  minutes and 100% DCM to 30% MeOH (containing 1% of triethylamine) in DCM over 40
minutes then held constant for 5 min, monitoring at 254 nm to afford the title compound

(1.25 g). LCMS RT = 2.48 min, ES+ve m/z 447 (M+H)".

Intermediate 4
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tenperature and stirred overnight. The m xture was evaporated to
dryness, and co- evaporated with toluene twi ce, The resulting residue

was purlfle‘gggsoﬁb?qx 2 cartridge (20 g) eluting with %/Eﬁ% %/gév\%ch

by 2M anmoni lon in MeOH to affordayellowlOt

was treated with 2M hydrogen chloride in ether, evaporated to afford
the title conpound (885 ng), containing sone 4-(4-([3-(3,

3-di nethyl -1 -piperidinyl) propyl) oxy)

phenyl ) - 1, 23-Bjraethpt v-(3xj4t (4eiperiidinylpp hiinyl loaypdenyl)pipesdinal dilydooctdbrideni s
m xture (0.54q S dr4 Kl 3 Wi A
t enperature ug%ondf\@ 1@%@(@%?@ ﬁd%%&cgd@;&‘yl?gmg 'd@ pErQ%Woxg hen¥|)4
pressure ovdroxy pwﬁffé'ne%r%qulgte (foa exareme ae arepyred ifordntaimedista B 32§19, 28
Celite, washgd)yi éﬁhﬁ%b@DQM @O?nl)t\k?éé tféakédWﬁthn&’tﬁy‘ﬂsﬂ%H@RQQ%Ie% ’7%mol) and

dryness to afford the title nmpound (448 ny
EStve m% 3%ired ghigpm temﬁgr@p.lmsandg( gitnggemfor 0 Sh The solutlon was cooled to 78 °C

A0 (1E 3-( Neéﬁaiythmbydac&m@tﬂ&@ rﬁw weeaddbdyhhaTémdsﬁ wad ara,%art@wamh u& tA©bh
a) Amxture of 4- | epe cqa%tgoxyllc amd% |é: be

prepared by e?‘ﬂ%rat“ﬁ%taﬂ%c?grr%‘ggg‘?’?'gﬂd ﬂ?f’ Hre JascHaRerarys'e, WSS and co-
2629-41) ( 19@porgtedOvith tolmere) twicet rihetrhguitangi ragid eOwak2purified 3n EMBCY-2 cartridge

|1 adi ,

b7 04" ol ) a0 st Frel Mo, PPy o SGBRE RS Sl Hoow
DVF 18 1 whisk it ahish was treat®d waithf 2 hydrpgenuehdtside i ethegyermapotaied ta affandt ttre
was  al | oweget &n%%d (&Ber ﬂ?j“doﬁt%%aéo‘rﬂe%- &Hé‘-@ﬁr:ﬁ& ﬁ@t:%ﬁ 9|E>¥ﬂﬁr%'§ ;S’reﬂﬁir

reduced pressure and 4& am norp cartri el uti W th
MeOH, fol | oR&hPRRAY -tqtrﬁhmfwa‘i’iée éﬁaorlq!ehéﬁ g t%\'slfthmee 4 g)
The ammoni aNaghyﬂE;bBﬁd”léﬂ infBt@a t(1 A atve b t@rﬁusdaatm%d;stng w%ﬁwbshad@nf@ﬁdaem
t hat was pa(roé,g ned bet wee

rq

cor nr bi ned Agpspisie pﬁ%?éHrgsqvﬁrn? El\g\ﬁ- %gf:%tal%}l “faérfg’a%%ﬁf’ye%%'&’ Hhragh
to af fotdd tCaite, |\Atalslmedcwmpetbmbl (a@:ﬂtheq;ltraté)m evapOMBedRIb dryrdes? %o affard (iSitiee
rr./z 255 (M Qf 4 ecarboxyl ic acid
(9.42 g), tr."?"ﬁy‘fg é’sn g@“ﬁﬁ {A aggﬂ‘?%’gjgg’?amﬁ?o 85 ).

tri phenyl phosphi ne (0.98 and rret hyl acrylate (9.68 @) |n 34 W8
20071071691 PCTi EP2006/ 069943 anhydrous DMF (95 m) was heated to
100 C for I h under nitrogen. The m xture was allowed to cool to
room t enper'Bteimediate § t ered t hrough Celite and washed with diethyl

et her / veg er4-[(TBe3-{Mdthylakg- m ﬁiﬁdp%ﬁ-ﬁeﬂ] %aﬁhtﬁilbﬁécarsda@nc w:.uh Et GAc.
The aqueous_.phase

M
aqueous hy (ﬁ og erf\ rgﬁfvaer ?fglebroqnﬂ é rgaBFtIgaleagcg%oxy ic aCId)(WfP ch ma%e prepared by the
methods described in Can. J. Chem. 1981, 59, 2629-41) (100 mg, 0.4 mmol),

triethylamine (0.42 ml, 3 mmol), palladium acetate (12 mg, 0.04 mmol),
triphenylphosphine (13 mg, 0.04 mmol) and methyl acrylate (1.1¢ ml, 0.11 mmol) in

25 anhydrous DMF (8 rnl) was heated to 100 °C for 4 h under nitrogen. The mixture was
allowed to cool to room temperature, evaporated to dryness under reduced pressure and
purified by aminopropyl cartridge, eluting with MeOH, followed by 4M HCI in dioxane and
then 2M ammonia in MeOH. The ammonia in methanol fractions were combined to afford
a residue that was partitioned between DCM and water, the DCM layers combined, dried

30 over magnesium sulfate filtered and evaporated to afford the title compound (99 mg,
97%). LCMS RT = 3.25 min, ES-ve m/z 255 (M-H).

b) A mixture of 4-bromo-1-naphthalenecarboxylic acid (9.42 g), triethylamine (25 ml),

palladium acetate (0.85 g), triphenylphosphine (0.98 g) and methyl acrylate (9.68 g) in
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afiltered, washed with water and dried at 40 C under vacuum to
afford the title conpound (8. 2 g). Internediate 6

4-13-(Meth xopropyl | -1- napht haI enecar boxylic
4-1 (1E) - 3- W ‘%’(ﬁ%ﬁy) 3- oxo- I-pr open-"-yl]-1- napht hal gﬁ}ggzaor%gm&;

acid (for exanple as prepared for Internmediate 5) (1.73 g, 5.09
mml ) is hydrogenated over palladiumon carbon (10w % 350 ng) in
ethanol (50 m) for 4 h. The catalyst is renoved by filtration
t hrough Cel drthgdroesnBMFHES milwas leeatpdcto dgeri@tfed! agader nirdgan f Tee mixture was

catal yst (35Bued® <BY%HYoghlembltEnfl, Hhibled th,%u@\ (CLE Sfha NEME Witk

and concentrated to af
4-[ (1E') - 3-ghvetaarokie ﬁl@atek@s@xmmmmewn mennathMcema:amumus/bhase

acid (for acsmliRdas aBﬁr@ﬂﬁh”a%@ SHPA vdltﬂtzelm%%&fs%yél)ogéﬁlcrgonoé PR %v)aos

in 500 et hanol was _hydrogenated over palladium on carbon

1g) for abftﬂtﬁtede?FheqLWéh &Vafealap%f*r%?é 407 Grﬁda%rd/awm-m pifeyd iﬂwﬂpm)mwd
Celite, thesga))vent evaporated and the resultant solid left 20

over ni ght under vacuumto afford the title conpound (3.8 g). ESve
,allz 258 Internediate 7 Methyl 3-(4-{(4-(4-{[3-(3,

3-dl net hyl -latepinpdiate & 1nyl ) pr opyl | oxy} phenyl ) - 1-

i | dl | | A | uti f
T3 (ot hy] RSO - ARR R SR RICREIIME AR C 201 4 (For
exanpl ellas a)pr eddfi&u3f(Hethyinrw3mxdi tanreped) 1 !|131-m8ﬁhﬂgalen©c§f60xyiml adidh  (for
anhydr ous %mf)l% o )preﬁﬁl%dt ﬂb?%t&%ed?ﬁﬁet B% '(BﬂJﬁ( %Oggmgmg i th Emiglea:-:ted ver,

dllsopropyethy am ne e mxtur tirre
r oom t enperR&/Efign PBFarden MOW&%/‘E§5O (B‘SB'U &Frﬁ'ﬁ?'f‘?ﬂ ml) (-4 1. 4Tf(e4°a§ﬁ'¥§éts|ra"ﬂme|d)
!cohen?/] ?xy) pc(rjyomt{dubnltmgmdrdcg% GinB el %&Ur@hf&oéér@fed@d@mphﬁ fASshid: E?ﬁbo
or Internediate ure
stirred at ’P%%einé‘#b ?Q urggér f"% ar‘iisth':ﬁ‘fgh )Cﬁﬂa Fﬂ&@%ﬁgﬁé}@%\&?fé&% g e
dryness1%nd:quw|oufid ed on a SCX 2 cartridge (5 g) eluting with MOCH,
foll owed b tifl
conpound (y namgé%&g?% %%Brﬁ&hggftgéﬁw}r%}én%é% R&by@% V%'Qe e
2007/ 071691examnﬂpEwm@a®99f943nte®edwfﬂ 8) 4 g, 5.09 mmol) in 500 mL ethanol was

3-(4-[[4- (%yﬁ[o%er(a’iedgg\y Tar%‘lunl' on carbon (10wt %, ) for gbout 2 h The catalyst was
I perl dinyl [car

- pi per | di nyl oxy}phenyl)
1- napht haerf?f”))}fﬁdg%é Batonglhroygh ]C@ptﬁh @eg@'vgnt(q_vamrated and the resuitant solid left
20 overnight under vacuum to afford the title compound (3.8 g). ES+ve m/z 258 (M+H)".

Intermediate 7
Methyl 3-(4-{[4-(4-{[3-(3, 3-dimethyl-1-piperidinyl)propyl]loxy}phenyl)-1-
piperldinyl]carbonyl}-1-naphthalenyl)propanoate
25 A solution of 4-[3-(methyloxy)-3-oxopropyl]-1-naphthalenecarboxylic acid (for example as
prepared for Intermediate 6) (0.197 g, 0.76 mmol) in anhydrous DMF (2 ml) was treated
with HBTU (0.29 g 0.77 mmol), diisopropylethylamine (0.6 ml, 3.82 mmol), the mixture
was stirred at room temperature for 20 minutes, 3,3-dimethyl-1-(3-{[4-(4-piperidinyl)
phenylloxy}propyl)piperidine dihydrochloride (for example as prepared for Intermediate 4)
30 (250 mg, 0.63 mmol) was added and the mixture stirred at room temperature for 4 h. The
mixture was evaporated to dryness and purified on a SCX-2 cartridge (5 g) eluting with
MeOH, followed by 2M ammonia solution in methanol to afford the title compound (238
mg). LCMS RT = 2.79 min, ES+ve m/z 571.
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0. X v O Amxture of nethyl 3-(4-{[4-(4S[3- 3,3-d nethyl-Il-p
pendi ng) prepyl , oxy}phenyl) 1
pi peri di nyldvﬁ%o%ﬂ\@ - 1- napht hal enyl ) propanoate (for e

i SELerpssss

prepared in ermediate 7) (238 ng, 0.42 nnol) and p

hydr oxi de (117 ng, 2.08 mmol), in nethanol (15 10 m) -water (1 m)
was heated to reflex for approximately 2 In, cooled to room
tenperature, evaporated and the residue was purified by

mass- di r ect Bxample d- preparative HPLC to afford the title conmpound (60

ng). LCMVS Vi

T S e R o ﬂkér@%%ﬁ?oxw%%pﬁoe&%ﬁ%?ﬁ%w}
7.64-7.54 (tﬁapmalew'moqmqic agid, fgrmicacid (H4) |, 7.37 (1H, d, J =

Hz), 7.19-7.12 (2H, 15 rn), 6.89-6.82 (2H m, 4.02 (2H, t, J = 6.5
Hz), 3.38 (2H, t. J =7,5 Hz), 3.10-2.97 (2H, m, 2.84-2.73 (1H, m,
2.69 (2H, t, J = 7.5 Hz), ] A\, = 7.0 Hz), 2,34-2.27 (2H
m, 2.03 (2H, s), 1.90- .48 (4H n) 1.23-1.17
(2H, m, 0.92 (6H, s). 3-dl et hyl - 1- pi
peridi nyl) propyl]csxy}phe - 1- pi peri di nyl | car bgny }-

1- napht hal enyl ) propanol c .a¢i d, free base Conpound y~be prepared in
accordance with the fjglowi ng reaction schenes: 36 WO 2007/071691
PCT, t + B2N61069943 Q0r9p YO Bn FA F; F "~ FOfOhe}; pPf'; t, Nmu~ °' ~
ryta Giwerjst Flwetw rtn :ec: psta3lieaticr ~ nN Stage 1 stage 2 .
Y Den Hema~~ LF..... t" 9 C% ~ Stage 3 ri StxiOe 4 N 4so

Q -l sagrapyAaindkiere obt aBsthyl 3-(4-{[4-(4-{[3-(3,3-dimethyl-1-piperidinyl)propyljoxy}phenyl)-1-
piperidinyljcarbonyl}-1-naphthalenyl)propanoate (for example, as prepared in Intermediate
7) (238 mg, 0.42 mmol) and potassium hydroxide (117 mg, 2,08 mmol), in methanol (15

10 ml) —water (1 ml) was heated to reflux for approximately 2 h, cooled to room temperature,
evaporated and the residue was purified by mass-directed auto-preparative HPLC to
afford the title compound (60 mg). LCMS RT = 2.73 min, ES+ve m/z 557 (M+H)".

'H NMR & (250 MHz; DMSO-ds, 120 °C) 8.19 (1H, s), 8.18-8.12 (1H, m), 7.89-7.82 (1H,
m), 7.64-7.54 (2H, m), 7.44 (1H, d, J = 7.5 Hz), 7.37 (1H, d, J = 7.5 Hz), 7.18-7.12 (2H,

15 m), 6.89-6.82 (2H, m), 4.02 (2H, t, J = 6.5 Hz), 3.38 (2H, t, J = 7.5 Hz), 3.10-2.97 (2H, m),
2.84-2.73 (1H, m), 2.69 (2H, t, J = 7.5 Hz), 2.38 (2H, t, J = 7.0 Hz), 2.34-2.27 (2H, m),
2.03 (2H, s), 1.90-1.74 (4H, m), 1.66-1.48 (4H, m), 1.23-1.17 (2H, m), 0.92 (6H, s).

20 Example 2
3-(4-{[4-(4-{[3-(3,3-dimethyl-1-piperidinyl)propylloxy}phenyl)-1-piperidinyl]Jcarbonyl}-
1-naphthalenyl)propanoic acid, free base
Compound may be prepared in accordance with the following reaction schemes:
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37 W 20071071691 PC T1PP200514169943 ~-...- k,~. 3 rr K2CO

/BU{8’\ akls ~~ i~ - _--- ~-Cl K2CO Nal/MaCNr . -N, ;?Ea Stage 6
.a Sta t nBULE/ THF Stage 8 HCUEICH ° U,
Ec N q) MF %91005/3?1891 . r~"RC AtaCb Stage | | ?g&@?ﬁ’f’%"g ich

Bn represents benzyl 5 BOG represents t-butoxycarbonyl 38 WO

20, 07107169 1 PCT/ EP2006/ 069943 Internediate 8 (Stage 0)

1, 4- Di brononapht hal ene A sol ution of brom ne (120 9mM, 3 eqv) in
chloroform (400 M) is added over 6 h to a sol fitTon of neght hal ene

(100 g) in chloreform (200 m ) and ( 9rr1d at 0-10 € The 5
reaction is sti at 0- 3t (for e 2028, 0 foro about
24 h and then N
Br GE102C reznrystallis:talo?!r
Q OH [o]
Stage 1 Stage 2

¢ 0
PTSA/Xylene e LAHITHF )\QJLOI
H,0C COH —_— ! = ool H
n
Benzylamine DCM/MeOH .
Stage 3

o]
St 4 NaOH
o Dl-Isopropylether

Stage §
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chloroform (100 m) is added. The reaction m xture is washed with
aqueous sodium bisuiphlte (1 x 600 mM), then washed w th 5% aqueous
sodi um bi c 1 x 300 M), then water (300 nl),

evapor at ed%&%@q{o@&&due is crystallised from et hanol 6’%2@3200%)6)9?43by
heating to 65-70 "C, and cooling to 20-30 C for 3-4 h. The product is
filtered, and 10 dried under vacuum at 50-55 C (dry weight 117 g).
Internmediate 9 (Stage 1) 4-Brono-1-naphtha | enecarboxylic acid A

sol ution of 1,4-djbrononaphthal ene {100 g) in THE (500 M) is added
to magnesi um 1 .49 dh_and i odi (trace) inf TéZF (200-m™,) over
about 2 h and h d at 85 75 C f p to 7 h icall -4 to
prepare a sol utiqp of tKhe’é'l gnard reageat. JEgnsmcution Is olled
to 0-10 C and carbon di oXP¥&¢ gas i s pasSsed threugdv t he solwt/on T or
10-16 h. Water (100 m) is added slowy, and after stirring for
about 30 mn at 0-10 C, is acidified (typically to pH 2-3) with
hydrochoric acid. The THE | ayer is separated off, and 20
concentrated, The residue is added t® aqueous sodi um carbonate (20%
500 mM) and washed with toluene ($ 200 m). aqueous sol ution

is treated with hydrochloric acid [ (typ?e&flyto pH 2-3). The product
is filtered off, washed with water, JJand i ed under vacuum at about
90-100 C for about 12 h (dry weight® ) .stagp8l nt ermedi ate 10 (Stage

2)

4- ((1E) - 3- Oxo- 3-[ (phenyl net hyl ) oxy] - 1- pr open-| -yl ) -1 - napht hal enecar bo
xylic acid A m xtgre~eaf’4=br oma- | Fnapht hakenecar /bexykhc aci d 0
g), benzyl acryl at @ {96/ SOARd I i n&Y ) O~

pal | adi un(l1)acébate (2 g), triethylanm ¥#&°®255 ni) and DMF 30 (500
m) are heated at 90-100 C for 4-12 h (typigally 10-12 h). Two
further portions of paliadiun(ll)acetate (20 g) are added at four
hour intervals during the stir period. The| nixture is treated with
charcoal (3 15 g) at 50-80 C (typically g@ it 8PPy after

each charge at 40-45 C. The DMF is then distifl ed| ofPest? 80-90 C
under vacuum and the 39 WD 24671071691 PE€TbFP2006/ 069943 residue is
cooled to 25-35 C. Dichloronmethane (100 m) and ter (100 m) are
added to the residue and the mxture is acigdified with concentrated
hydrochloric acid and Is stirred at 20-23& -=@@) 030 m n. The

mxture is filtered, and the solid prod i ed’ s \_\‘”Q

H,, PdIC
MeOH /
Stage 11
o]
L OO
«

@)

HO

in which
Bn represents benzyl
5 BOC represents t-butoxycarbonyl
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residue is dissolved in a mxture of DVMF (600 m) then water (400 m)
at 90-100 C and 5 stirred for 1-1.5 h. The solution is filtered at

80-85 C, cqg 0-35 C, and stirred for about 2 h t
is fitered oJT)? ried (dry weight 43 g). Internedi afpc}-}ﬁm?@&%g 3)

3, 3-Di net hyl - 1- (phenyl met hyl ) - 2, 6- pi peri dl nedione 10 A sol ution of
dnet hyl glutaric acid (250 g) in xylene (1.87 L) is treated with

p-tol uene sul phonic acid (5.9 g) and heated at reflux. A solution of
benzyl ar ni natgqrmediaB &fStage Ayl ene (6 M) is added over about 2 h, and

reflux is cpppigtdRdnhith@RRat 24 h, renobving water azeotropically
t hroughout . "The mxtnu@fa |as cool ed, and the solvent is renoved by

distillatiohSAHiRS ofrsemiped1 L 88t 89Y)dn IchlaRpEormHA0R au) ie eaddent QYR!& h telpy
wei ght 321 @)utiod bf hdphtarkBeli o) I2cHicPbRa® (2B ml) and DMF 19 ml) at 0-10 °C. The

3, 3-Di h %1 di

33- di met y|'eig"€éﬁ%§[}1’¥?ﬂe‘t B@(}b %z ‘g'r‘liﬁab‘g% %‘?A ﬂ‘id?) iﬂ‘ié‘p( LRy 2f i FngEthen

(400 m ) i schicaefded (®@eml) is 4dded( f The eocafipl mixurd |sh)vaeﬂed ittt eqd&»ugsb@um
| ut f i,.n THE

i xtur o i o PRS0 B0 TR 6 b Lot i dale)t it m)

refl ux for tRen @dteh(30THe!), rthert ewaponahedt here residleed drystallBed drombiGetanch) €2609!

t at 2 I d S

Ui phat e ( 20y el 8999 -5 B oot BARCCH SN ERE ¥hese. o

m xt ur e'q s &ief Upess vaguupat 38-58 ﬁdﬂrngtgthtﬂfgi The organic layer is

filtered through a Hyflow bed, washing with ethyl acetate (2 x 2 L).

The filtrate 25 are conbl ned, then washed with brine (1 L) and

evapor at ed '{‘t?"af’\‘/'éet% t9eluct. The product may be further purified
by col um ofiBromed- mgaphﬂmyl,ene&anboch\abrdh petrol eum ether and et hyl

ot e madh b S Bnr DY abldAEbEBledd Abo g L FAE A s s
1- chl or'$et H$18igh emd)bdlnaﬁtta;:e( BATHFQ(2P0 imh) avecétiont @ nestnk dueeted B665-ib JC for up
cooled to tP 7 h %tg |&Iﬁlt§w'hﬁ‘?+ %)Xapgre a oluﬁo% %qg(?%ngnard reaqugt The SO|Htl(%nhlS

3, 3-di met hy enyi met piperidine
reaction m%@?'@ﬁ do &t%0r Yeand éﬁrbafbémldi gRs 'SaPiP-’*‘@ HoRah \Nﬁrﬁ@iufﬂ@ﬂ - 1961 6.

The react 'WQteif Ob@rﬂ)t i€ Adadd §I@/f/li' l43?ﬁ1dfa‘ﬂér irrin 83& dbo(if B mPrR P 02 R ROMdifed
h), then t h? r% ﬂ 2007 71091 PCT/ EP200610699 b3

(typi caly to pH rTPWlt hydrochlorlc aci The THF layer is separated off, and

20  concentrated. The residue is added to aqueous sodium carbonate (20%, 500 ml) and

washed with toluene (2 x 200 ml). The aqueous solution is treated with hydrochloric acid

(typically to pH 2-3). The product is filtered off, washed with water, and dried under

vacuum at about 90-100 °C for about 12 h (dry weight 60g).

25
Intermediate 10 (Stage 2)
4-{(1E)-3-Ox0-3-[(phenylmethyl)oxy]-1-propen-1-yl}-1-naphthalenecarboxyliic acid
A mixture of 4-bromo-1-naphthalenecarboxylic acid (100 g), benzylacrylate (96.8 g),
triphenylphosphine (10.2 g) palladium(ll)acetate (2 g), triethylamine (258 ml) and DMF
30 (600 ml) are heated at 90-100 °C for 4-12 h (typically 10-12 h). Two further portions of
palladium(ll)acetate (20 g) are added at four hour intervals during the stir period. The
mixture is treated with charcoal (3 x 15 g) at 50-80 °C (typically 70-80 °C) filtering after
each charge at 40-45 °C. The DMF is then distilled off at 80-90 °C under vacuum and the
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in vacua. Methanol (560 m is added to the residue at 5-30 C
(typically 20-30 C) then the mxture is heated at reflux for 3-20 h

for exanpl %g?é})& 6then cooled to 5-30 GC and concent E,ﬁ/gg%%()@65hyl

et her (400 'm I'sopropenol (20 m ) are added, then

is stirred at 25-35 C for 30 nmin-2 h. The solid material is filtered
of f and washed with 5 diethyl ether (200 m), The solid is dissolved
in water (336 m) and diethyl ether (560 m), and then 10h1l sodi um

hydr oxi de (26i0uevis)opled woRPeRb ‘At ACHBOMEharkh@ 00 ay)aind watee (KOl alceddediod

the aqueoustﬂg @é’s‘ﬁfue'a%d% Pl e Mdildq Vit Q%!enﬁ%tgf héérgt.g\q)on@agcid an3Ss stirred

conbi ned et sol utions are concentrat
purified by240att iColRarbett SPimip.atThe mixtergriy filgsedy end tmelscyyi prqotwct dried. The

| nt er nedi at @sidud §tcﬁ@6w§a inl 2 mixélfre GhDMﬁr(@m ﬁmnxaerﬁwmkr do@%bﬁ% 6 nd

m xt ur e of gg)q eg é % PO assi um_car bonat e

2- but ano {}ig g e splutiondsgyTilerd ats$04§ “fri fpoled.ty Tﬁ?cﬁrb B’ﬂ ﬁFVGBéCHe
(357.71 g) at&umildemmeduoabmuéredeﬁadcﬁdrmdmut?@félgauﬁé) 30 C. After
stirring for a further 10 min, the reaction nmass is heated to refux
(about 80-85 C) for 22-24 h. After cooling to 25-30 C, the m xture is
filtered, IntesmedigteteStagled)wi th 2- but anone (750 m). The filtrate is

concentrat 93313 Eﬂﬁ@tﬁ tﬁ%ﬁﬁﬂmeﬂ%@%b’ﬁﬁeﬁamgggﬂeC Ethyl acetate (3750

m) is added |rre a clear solution. This
i s washid véa\tSﬂutm Yodmatiiyialarie acidel26@i0utn wrene108T ) is teatedr witpstauere

m) and aqw&:@ﬁ@id'@@@héﬁhé&%d(a?@@x Mh)soRfiéh &ritRAzyIHhiRd (185 51y) §P Iér'\@"

P hent o BB LS ARUGE M Bt PAeHRa P AROUL G %”%%@?‘fnw@

CC%:O The s_(l)_IhLHzeotericall)t Iﬁeuugmoﬂ edrheomixturé Qs -c’b@le&} and éhé'fsﬁﬁ/érﬂdlsf wm&g%plrﬁy
m n. e -

005" G andiftatofl upertduol Sidss e RlERe I dhsild isifer RV RBHEDR1 6] o

The contdi ned filtrate and washi ngs are concentr ated and n- hept ane (70

m) is addqqteﬁggdiakhg gl%ggt,{;e stirred for about 20 mn at 25-30 C,
The solution is coo c‘ --5 -10 C, stirred for about 35 mn and

the solid i%3 'PF'F?tBY'eh(Pé'ﬁGY'MWQB'W'E’Wech| |l ed n-heptane (30 ni, 30 O-
5 C). Productsutioh @B RadiMettyARBhaMs et Lzesiplaénd?rﬁdroné@zc@ gsmdfﬂwmwms

for 6 -10 haddet? ov<=.'q'I V? htg]er t;[xla;[nple Cgm))%!cmS to +5 % t% a solution of lithium aluminium
20  hydride (68 g) in THF (2 L). The mixture is then heated to 20-35 °C for about 1-2 h, and
then to reflux for 24-30 h. The mixture is then cooled to -5 to +5°C and ethyl acetate (280
ml) is added slowly, followed by aqueous sodium sulphate (257 g in water 1.4 L) and
further ethyl acetate (1 L). The mixture is stirred at 25-35 °C for about 1 h. The organic
layer is filtered through a Hyflow bed, washing with ethyl acetate (2 x 2 L). The filtrate
25 layers are combined, then washed with brine (1 L) and evaporated to give the product.
The product may be further purified by column chromatography, eluting with petroleum
ether and ethyl acetate mixtures or by fractional distillation (dry weight 105 g).

Intermediate 13 (Stage 5)

30  3,3-Dimethylpiperidine
To a solution of 1-chloroethylchloroformate (94.6g ) in dichloromethane (560 ml) cooled to
0 — 15 °C (typically 0-5 °C, is added 3,3-dimethyl-1-(phenylmethyl)piperidine (112 g) over
15 min and the reaction mixture stirred for about 1 h, allowing to warm to 20-30 °C. The

reaction is heated at reflux for 2 - 20 h (for example about 2 h), then the solvent removed
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Internediate 2 (Stage 7)

1-t 3-[ (4-1 odophenyl ) oxy] propyl } - 3, 3-dl net hyl pi perl dine 41 WO 2007;
O7i 691 PC ' 69943 A m xture of

1-[(3-chlor op?@g@ﬁ oxy] - 4-i odobenzene (100 g) and acet oﬁi”tE 0I06e/06€%‘60
m) is stirred for about 5 mn at 25-35 C, then potassium carbonate
(93.07 g) followed by 3,3- dinethyl piperidine (49.53 g) are added
over about 10 mn. Potassiumiodide (2.24 g) is i added, then the

m xture is iBtveeyoedVigtoanch EAtMINE adiled tolied msidupat Hgo REdtypidally R078- 8] tEG

for 22-24 e mTh@reﬁ@ﬁ&étédDQt r@?l&S(terr @20 ﬁ fE:P@J(é?ﬁ‘plé 9439 trem cgoleaqg 5tdae>c and,

solid residue is fil acetonitrile

filtrate an@”ﬁﬂgrﬁfeﬁg@e&?% e@@h@@ﬂm‘ a&"@dSQE?FRH’éFO' @%’60@&:@%’?6@‘5%& @eémlxture

rSﬂO) 60f Ct ob|llsmeedaattis -g9ed ki Bodninai r% EThéS s<|§1idlt hatesh! VY ﬁl%réd‘ JsreEr}icﬁigSstr{eanth
OI‘ a e S utl o S en coo -

to 10 C an %hlr’aﬁ’ggb;a&mlh%ﬁ%s&ﬁ&sﬂ? SRvef inyyater gﬁf{q 'H'5 é]f"?ﬁ‘ﬁ/'eeﬁ'é?i S50 ),

washed wi t harcithén HM sediep tamexides@00rn)) |é)adiie6,‘)at 20-BefC. dne lageratreXepd@ted

under vacuumf it

crop isol atu‘fn onl% ue&BnEYérqs gg%t\(%técp?gﬁ gn ?I wlgpﬁéés 6e concﬁnegtégﬁer
to a thick liops AGoRcEpedasd (BProdust ﬁcnurloedtyfma@rwl distillatien dnedeifhir
about 20 m4gy@at 25-30 C. The solution is cooled to -5 to -10 C,
stirred for about 40 min, then the solid is filtered and washed with
chilled'h-heptane (40 mi, 0-5 "C). The solid is dried at 35-40 C
under vacuumefrmémetelﬂ(snagecn)gi ve the title conpound. The total dry

ht of t t d d is 92.1 g. 20
't or medi at L EPaR3Po0 1 48 0teE A o hy1 4 (4- 3. (3, 3- i et by -
- pi per =di ceym)mrepyh-]mphqmé@w gn-phgadmmnparbbambmajgm'«deﬂ baarydnat(€508
sol ution Of l%és{ %rr[eﬁq’or’ %j%) nﬁpyh%ogq’f%dcﬂ%%?yafén§(3%7¢1;@tlp)éhé’cﬁie&\,e? aB@th%S

g) in THE (1 tirred
C. | soptopyninkigg ﬁégi"ﬁ% thﬁéﬁer alsringsfop i fgither 2§ MMOths redction, Mesy is keatatidied

at 0-5 C ovigfuafestt sfboeynct) fot DRp4 thheAﬁe%Hnrr@ tb-"‘255:§d "d qﬁe %xt&}eﬁs @nérea
2-3 h. The mxture is then_cool ed Precooe

sol ution (-#hg h%éakeé)('tho? byiapgie- %?‘b@\' dT'ﬁcﬂllt@t‘i f6°°§§’e’]"ﬁ eflgader regugad)
IE added ov;ﬁéssakboaltsolso%h Bhiyﬂa&éwe (373001 i0BdddXAridr Rires fop t10420@6in foget a
about 1.5

fo 5. 30 c el rrisa® pesnetiful AR SSAGR nNE St A0 r ol 0™
sol uti a0 ( 37l aBO aqbe)oussodtddedﬂ(atdezzsmm@,anhdherovlmﬂ loith sbdiyin safate atTehe
(500 m) angLh8s Bt fePidder RudddMpressure at 50-60 °C. n-heptane (250 mi) is added
and stirred for about 20 min at 25-30 °C. The solution is then cooled to -5 to 10 °C and
stirred for about 30 min. The solid is filtered, washed with chilled n-heptane (125 ml, 0-5
°C) and the solid is allowed to dry.
25

Second Crop Isolation:

The combined filtrate and washings are concentrated and n-heptane (70 ml) is added and
the mixture stirred for about 20 min at 25-30 °C. The solution is cooled to -5 to =10 °C,
stirred for about 35 min and the solid is filtered and washed with chilled n-heptane (30 mli,

30 0-5°C). Products from both crops were dried at 35 — 40 °C under vacuum for 6 —10 h, to
give the title compound (285 g).

Intermediate 2 (Stage 7)
1-{3-[(4-lodophenyl)oxy]propyl}-3,3-dimethylpiperidine
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about 50 mn. The aqueous layer is extracted with ethyl acetate (250
m ). The conmbined organic |ayers are washed with water (375 m),

dried over | fate and concentrated under redu BiS to
give the Crﬁggbowa}nﬁéﬂconpound (30.3 g). 42 WO 24) 07/417%%2/\1/%0 610945

PCTI EP200610699s Internediate 14 (Stage 9) 4-(4-{[3-(3,3-Dirnethyl -
- pi peridi nyl) propyl]oxy)phenyl)-1, 2, 3,5-tetrahydropyridine A m xture
of crude 1.1-dinethy?ethyl-4-(4-{[3-(3,3-dinethyl-1- 5

pi peridi nyl) propyl ] oxy}phenyij-4-hydroxy-| -pi peridi necarboxyl ate (100
g) in 95% ephanole of(f5 cmrbpﬂoﬁylﬁ&ﬂlﬁgdc;b@nz%n&%66 @Pgné%ﬁéﬂ?ﬁlreaﬁ]ﬁﬁl ml) is

hydrogen chloride ( C over
then stirr e?i'"PGrforafR?Hf S irS” ?ﬁ ?5 35[‘1’?9 tbﬁﬂMélumscamea.teH%%a foliowedely 3%

(about 80- 8c5m6})1ylf)|§érlcﬁ\’@0(l49 58 d)areTé'tﬁieH‘o%rLHb%ul 130 ﬁ]?lnclf'diésfsﬁfn?fédfdg‘é?m %
is added, The m xture iIs tg

\533?12? ta% 5adf6 tb,e'hﬁ'a m'ntafedﬂ%eda@f aE%dS N, iafore beipg fipatad ST &8¢ fr
hy;:lr OX![ dg SZIJt 2# h. Omh@iea&oﬁinﬁureTB%oéléd(fo;Ehfﬁsﬂ ‘521': aH%BH@%h& Resie ‘?55flltgrne€?dr’r:|g
extracted wi en

ethyl acet a“faesh?(g%g%sacﬁ‘o@"a%z#&dm t Hiendiirale andowpshings %éﬁn%o%taw@dms

sodi um chledicde prssburt 0F0-6RWtorive, a thidk liGud WSIBH |s|sﬁrrécﬂmﬂ'}/@ﬂe;&i&%e(ﬁ 00 ml
I ed col uim chromat ogr aphy (100-200

dth t
e Sl 2 B s TabeSk er o B TR it
glh ve t hmht :attioet m)mpounda {ohd isfil@yed, WasrRsdnah éxiled hehebfn@dso #P)o-5 °C), then
P t
(2%1 Y5r (4y{‘1”2d(’ 35{’?"30(%""?'%1'1°H‘é'f‘|§?}| 11°|5‘|‘88W?813H59?f?ﬂ16%"f’]% %9) phenyl ) - 3
, 6- di hydro-1(2H) - pyri di nyl ] car bonyl) - 1- napht hal eny) - 2- pr oper aoat e

20 A mixt ur%cgéd irggﬁ '|solation-

4-{(tE) - 3- 0x0- 3- t hyl ) oxy] - 1- propen-1 -yl } - 1- napht hal enecar bo
xylic aci d hexogibgpd filyate anyll wasbiegatee 7@ tratel! t 6 thiek syremiart n-A6pta%: (G0
for 10-{k5 Mhis aEHé@EWét%h%‘r ab(ﬂ 0%nif)at bS- é‘déeghé’&ﬁuno%t??gcgo%gto% Q:r%

25-35 C, fqllowed by TBTU (6 g) over a

mxture is Siphreddor %houelﬁ%mm 3*?33%?‘?1 sglifdis tfierad @ad washedowith- ardled, n-hgptane
sol ution of40 mi, 0-5 °C). The solid is dried at 35-40 °C under vacuum for 6-10 h to %lve the title

f by PP e L g Rty RlcbBat G b ke et T

about 15 mn at 0-10 C, and stirred for about 15 mn. The
Erny 256t arempbdpt sl Y U 20 Lo  oai um hydr ogen carbonate.
sol uti on (570Dimgthylethybd-HHtle(B, rdinatbylri-piderfidinyivopy!] ox@}niienyli#-hy8ra3§-
C. The aquqoﬁae,li(ﬁxggarﬁ&ympar at ed
A solution of 1-{3-[(4-iodophenyl)oxy]propyl}-3,3-dimethylpiperidine (25 g) in THF (125 ml)
is stirred for about 15 min, then cooled to 0-5 °C. Isopropyl magnesium chloride solution
25 (70.5 ml, 1.9M) is added at 0-5 °C over about 40 min, then the mixture is stirred at 0-5 °C
for 2-3 h. The mixture is then cooled to -78 to -80 °C and a precooled solution (-20 to -30
°C) of N-Boc-piperidinone (16 g) in THF (125 ml) is added over about 1-2 h and the
reaction mixture is stirred for about 1.5 h at -78 to -80 °C. The reaction mixture is allowed
to warm to 25-30 °C, then stirred for 23-24 h. Saturated ammonium chloride solution (375
30 ml) is added at 25-30 °C, followed by ethyl acetate (500 ml) and the mixture stirred for
about 50 min. The aqueous layer is extracted with ethyl acetate (250 ml). The combined
organic layers are washed with water (375 ml), dried over sodium sulfate and
concentrated under reduced pressure to give the crude title compound (30.3 g).
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and the ethyl acetate layer is washed with water (570 m) and aqueous
sodi um chl oride 30 solution (570 m). The organic |ayer is

concentr at e‘go%bq)?;lf duced pressure bel ow about 55 C tpggi&ggﬁg/%g%gl ck

liquid. Acetone is added and the solution is co

C and stirred for about 20 min, n-Heptane (114 m) is added slowy
and the mxture is then cooled to 0-5 C, stirred for about 60 mn
and the solidis filtered and washed with 43 WO 2007i 071691

PCT/ EP2096t 069943 chi | I ed n- heptane (57 m). The solid is dried

under vacuumteinedhtéHy & ?I ve the title conmpound (47 g). Exanple 2

bropy1 | oxy) BHEASHS3 blméf%w& iRy GaP Bl e P Y dropvano

aﬁi d, fr eeI hase Amiairaiti on @f crude 1,1- dlmethylethyl 4-(4-{[3-(3,3-dimethyl-1-
enynet

P oot 1 dihyi TR B é&v%ﬁgw%ﬁm SRR hivae (190, Pehtians.
1- napht hal e6590 y)ds conieshierfett &€ grtizcoperitnatedelytirape chiot@B (800 mi) & atddedt 5-0
a hydrogena (%]Q'E‘O\];éraa%gut éoﬁigwp%eg ngé é% ggutgl's MR fikdird 8 tﬂgpﬁ&téﬂdﬂ'%

the m xture heated hydrogen pressure an
shaken for gBBuebout §04§5 "Gher ahonks hoﬂihwtw [ qosce@ér@ueé@nw vagugpat 50:60

and f |tereq, tihynomgtbr Gabtrhifis Aseai nl%e%&t'&re'\@%r( 'e’é)b'fbcmo)s 1a_h§ Jnhltﬁé %T-Ie

i's conc Y erature bel ow abpout 60
gi ve th tl?cflés(ae(go ‘g$ 1?3W'H?2’8)s°d'“ digyiley sqldiop Gh oy Wrg% t'he m'XtU’e is
conpound t owdeet h@ 25435I°e andrpRtHitd vith Ssarakate3(500 ml, then 2 x 200 ml). The

3-(4-{[4-(4- 3,,3-di d | h

B st TR B i ke B R YA e”%#swu@
sal t chloride solution (200 ml). The solvent is removed under vacuum and the product is
3-(4-t[4-

i iyl C;r%tfr*@’ﬁv”a&ﬂﬁ* %Hﬁékg#g@P@b'@@gzﬁ%%%“%%%#)(%ﬁa"%ﬁ@% kiRt 8¢
added olker MeQld/DGMOB%ite opve tisdifecoriaodd (217 gk 30- 35 C under
nitrogen and stirred at about 300-400 rpm Further isopropanol (1.61

L) was added and the m xture warned to 65-70 "C to give a solution,
whi ch was t'ﬂ?rﬁmES'GFee*tF(sf%eAﬂ@) 45 C and stirred at about 300 rpm

Concent r at ephdyiaRfll (@E)3-@q[4A4(E3[B-dimeayI-1aserimNp fomempﬁeﬂvlmd
ST ;,g{ hslbo?_t %If\lotgrq@?m I%myl]carbonylp(? napgthale{'lyl) {z[prorgenog 3 (3.3

propyl ] 2y } A Iméxtyre )of 14- [:(n Pr3-bxeh-3H(p ooy lorathyl ) pxy 1 pagpleb-H all}elnyaphthalenecarboxylic

acid (63.3 g) in ethyl acetate (570 ml) is stirred at 25-35 °C for 10-15 min. Triethylamine

(73.6 g) is added over about 10 min at 25-35 °C, followed by TBTU (61.2 g) over about 5

min at 25-35 °C. The mixture is stirred for about 35 min and then cooled to 0-10 °C. A

solution of 4-(4-{[3-(3,3-dimethyl-1-piperidinyl)propylloxy}phenyl)-1,2,3,6-

25 tetrahydropyridine (57 g) in ethyl acetate (570 ml) is added over about 15 min at 0-10 °C,

and stirred for about 15 min. The temperature is raised slowly to 25-35 °C and stirred for

2.5-3.5 h. Ethyl acetate (5670 ml) and saturated sodium hydrogen carbonate solution (570

ml) are added and stirred for about 70 min at 25-35 °C. The aqueous layer is separated

and the ethyl acetate layer is washed with water (570 ml) and agueous sodium chloride

30  solution (570 ml). The organic layer is concentrated under reduced pressure below about

55 °C to give a thick liquid. Acetone (114 ml) is added and the solution is cooled to 25-35

°C and stirred for about 20 min. n-Heptane (114 ml) is added slowly and the mixture is

then cooled to 0-5 °C, stirred for about 60 min and the solid is filtered and washed with
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propanoi ¢ acid, hydrochloride salt (1.6 g) was added as a slurry in

i sopropanol (about 10- 12 m). The m xture was then cooled to about
15 C over 3aPgYhosfifde; The m xture was then stirred at IPE'rftmo 1069943

t enperature overni g% The suspension was filtered, was Fle sol i
with isopropanol (1.2 L and 0.6 L), then the solid was puIIed dry for
about 4 h, then dried 30 under vacuumfor 21 h at 50-60 C to give
the title conmpound (dry weight 236 g). The seed was prepared as

fol | ows: Thehilfedgeltrptane (S0 ng)hevaodd @i drisdlunder Vaguins ahBSPANGIto g(va.tige tiffle)
wi th heating, hgentgat ed hydrogen chloride (37%, 0.0465m, 1.05
equi val ent s) m;fé@ V\% %'07/ 071691 f CT/ EP2006/ 069943 was added to the
freebase solution at anbient tenperature. The reaction was left to

t enper at ur eEgample 2(Stage 49) C©) over a weekend. The white solid was

i sol at ed SO a and |r dried for about 2 h before
irying b ¢ R v abRr e gy atspViopiRiamd v o) 5 A

r epr esent at piperidif[2apadriyérandphthdl breyl)prdpatid a¢ld dreedise of

3-(4-{[4- (45{[3- (3,3 %mathyl (OB At At A AR Al

pi peri di nyl )pr opyi fox phenyl ) }1 pi pe‘?hea?’lﬂv}r]y (gﬂ)%r(ﬁ/ﬁla' f4 ﬂ%f)an? H'H]eg% P
r opanoi ¢ ackigeridngriapilexydyheny)-8 Ralirydior (Fi)epyrigingljcarbOnylinengmerdtialeamigrle s
are tabul at gd,HheWa7 g? T, Miethandl (705 i)'is addéd fo”d hydrogengliari sk "1h%, Pd/C

------ 2010 d spaci ng
20,s -1Q._.(1175g, 80% molsi) is-added and the mixture_hegteg t9440548 °C .under. 60-7@ psi

°C, and filtered through Celite, washmg with MeOH (235 ml). The filtrate is concentrated
under vacuum at a temperature below about 60 °C to give the title compound (37.2 q).
NMR analysis confirmed the compound to be the title compound.

15
Example 3
3-(4-{[4-(4~{[3-(3,3-dimethyl-1-piperidinyl) propylloxy}phenyl)-1-
piperidinyl]carbonyl}-1-naphthalenyl) propanoic acid, hydrochloride salt
3-(4-{[4-(4-{[3-(3,3-dimethyl-1-piperidinyl)propylloxy}phenyl)-1-piperidinyl]carbonyl}-1-

20  naphthalenyl)propanoic acid (321.2 g) was added over 5-10 min to isopropanol (1.93 L) at
30-35 °C under nitrogen and stirred at about 300-400 rpm. Further isopropanol (1.61 L)
was added and the mixture warmed to 65-70 °C to give a solution, which was then cooled
to 40-45 °C and stirred at about 300 rpm. Concentrated hydrochloric acid (50 ml) was
added over about 1 h and after about 40 min, a seed of authentic 3-(4-{[4-(4-{[3-(3,3-

25  dimethyl-1-piperidinyl) propyl]oxy}phenyl)-1-piperidinyl]carbonyl}-1-naphthalenyl)
propanoic acid, hydrochloride salt (1.6 g) was added as a slurry in isopropanol (about 10-
12 ml). The mixture was then cooled to about 15 °C over about 4 h. The mixture was
then stirred at this temperature overnight. The suspension was filtered, washing the solid
with isopropanol (1.2 L and 0.6 L), then the solid was pulied dry for about 4 h, then dried

30  under vacuum for 21 h at 50-60 °C to give the title compound (dry weight 236 g).

The seed was prepared as follows: The freebase (300 mg) was dissolved in isopropanol
(3.3 mi) with heating. Concentrated hydrogen chloride (37%, 0.0465ml, 1.05 equivalents)
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18.1 4 Q9 ----[ 16.X 4.5 = -cccmmmmon oo ¢ e

----------------- 9.9 4 f -ooiieiiiii o e

__________ \%2(5)7/371 T T PCTIEP2006/069943
e 22.4 4.0 __----- - 25.6 15

------------------------------- -- 25.93.4 26,$3.3 ..., ---------
------ 45 WD 2007/ 071691 PCT/ EE2006/ 069943 A representative DSC
t her mogr amasr added thytok drebldasei sdritisabt ambiedt fefpblatiré. 4THd Eba(:tﬁ;anas left to
di met hyi - er).dinyl a
pht hal enyi )tg’g‘g%ﬁgﬁ {,{A\éfeé WE}(Q J%RNFL%EXA(’) Té%w\b\h% Slc’lLSI gus]rog ’ %Q?dgv i
melt of apps@xonsneleing ammed:forsableubﬂt b@eloed dripag i t@am&umeofovemight at 40
i nvention reyuwRgnt &3t for in vitro and/or in vivo biol ogical
activity, for exanple’in accordance with the following or simlar
assays: 510 H receptor call line generation and FUPR assay protocol

A representative XRPD pattern for the hydrochloride salt of 3-(4-{[4-(4-{[3-(3,3-dimethyi-1-
piperidinyl)propyljoxy}phenyl)-1-piperidinyl]carbonyl}-1-naphthalenyl)propanoic acid
(Example 3) is shown in Figure 1.

10  The peak angles are tabulated below.

[ 207/° d-spacing / A
2.2 39.7
| 4.2 20.8
6.3 14.0
8.4 105
10.5 | 8.4
12.6 7.0
15.5 5.7 |
16.0 5.5 |
17.0 { 5.2 i
18.1 4.9 |
18.4 L 4.8 |
{ 18.9 47
20.9 4.2
22.4 40
| 266 | 35
25.9 3.4
26.8 3.3
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1. Ceneration of histamine H cell |ine The human Hl receptor may be
cl oned usi ng known procedures described in the literature [Bioctem

Si ophys. Rﬁiog@%ﬂ’ , 201(2):894 (1994)]. Chinese ha@;‘?{gpﬂ)\@&%n

(CHO cel expressing the human Hl receptor e generated
according to known 15 procedures described in the literature [Br. J.
Phar macof ., 117(6): 1071 (1996)]. Hi stam ne H functional antagoni st
assay: Determ nation of functional pki values The histamne H cell
l'ine i s seelledpiesgntatine D80 aherhogtaat Kerntiel Byliradhivade leatt t afn8-88 44w {[3-(3,3-

tissue cult lat.es: i 1,0 ' i j .
/1 ol £ ogere e BB A B ARG Bp Ep B AR Foo i Wbl R Brpaas
f oet al cal facikEsamplo 3) BebpwminiFiguorye witic ameii of appPakd0@RY 164PE 2 NV
L-glutam ne (G bco/nvitrogen cat no 25030-024) and is maintained
overnight at 5% C02, 37 C. Excess nediumis renoved fromeach well to
| eave 10 p1PiogicaPataadi ng dye (250 14f 25 Brilliant Black, 2 L1
Fluo-4 diluted in Tyrodes buffer + probenecid (145 nM NaCl, 2.5 nM
K, 10 mM HEPES, ,10 M D-glucose, 1.2 MM Md 2, 1.5 mM CaCl2, 2.5 nM
pr obeneci d, @%W?oéfaﬁj%%tﬂé%mi’ ?ﬂ"?’.’ K@y%ett‘??tqqafei—ln W’@ e f”s""’é“%"f% agllytty, for
wel | and t hexapplatiresccoataece wittuthatatiodwihg br 6filanassags: 5% C&2, 37 C. 30 10
pl of test conpound, diluted to the required concentration in Tyrodes
buffer + probenecid éor 10 pl Tyrodes buffer + probenecld as a

cont r ol 40 i sHhregentor eplidine igengrationanst FLIPR agsastpeotpelubat ed for 30 nin at

37 C, 5% CQ, gehb@tioh 8f Bstamie & igkaced into a FLIP '"111 (Mol ecul ar
Devices. UK) to nonjtor cell uorescence (A, = 483 ri

fl _ , m AEp, 4 = 540
46 WD 2007/ QPIWeEn pHeeanin oty Fesined using Knowntprreeph descokesdn thedieratre
Elgl | |J van et[B@bhem.(BidSthyk,aRl&bengggﬁﬁf(z, ezml %ga@gt?mm Ghigés"?éf hélﬁst?Pcwaho@M@,
w Jersey: Hunm ress - ef ore an er the
Nadi 11 on vl SBR GipEsShng e thimak SRR Tt Soteetr<h Sereield o
final atsayromdoentearibehindie lherstueniBne. Pheinacp/ ECBQ6). 197 F(rdo6jl.onal
antagonismis indicated by a suppression of histam ne induced

increase in fluorescence, as neasured by the FLi Pt RTM system
(Mol ecul ar Histaminesh1 fupgtionshantaganistagsaye Retesmingtioreéfifunetional pi yalues

functional BefidthrhingH136eR HE LELEE Mt SN DatiiNARIhiled BRSO
mat henati cal anal ysi s. ) o _ ) , ,

tissue culture plates in alpha minimum essential medium (Gibco /Invitrogen, cat no.

20 22561-021), supplemented with 10% dialysed foetal calf serum (Gibco/Invitrogen cat no.

12480-021) and 2 mM L-glutamine (Gibco/Invitrogen cat no 25030-024) and is maintained

overnight at 5% CO,, 37 °C.

Excess medium is removed from each well to leave 10 pl. 30 pl loading dye (250 uM

25  Brilliant Black, 2 uM Fiuo-4 diluted in Tyrodes buffer + probenecid (145 mM NaCl, 2.5 mM
KCI, 10 mM HEPES, 10 mM D-glucose, 1.2 mM MgCl,, 1.5 mM CaCl,, 2.5 mM
probenecid, pH adjusted to 7.40 with NaOH 1.0 M)) is added to each well and the plates
are incubated for 60 min at 5% CO, 37 °C.

30 10 pl of test compound, diluted to the required concentration in Tyrodes buffer +
probenecid (or 10 ul Tyrodes buffer + probenecid as a control) is added to each well and
the plate incubated for 30 min at 37 °C, 5% CO,. The plates are then placed into a
FLIPR™ (Molecular Devices, UK) to monitor cell fluorescence (Aex = 488 NM, Ay = 540
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10 Hi stam ne H functional antagoni st assay: Determ nation of
ant agoni st pA2 The histam ne Hl receptor expressing CHOl cells is

seeded i nt owa%b-%?lggled bl ack-wal | ed clear bottom 96- wq,l lfmté’%‘]%{?/ﬁ6§943

culture plates as descri bed above. 15 Fol |l owi ng over ni ght e,
growh mediumis renoved fromeach well, washed with 200 i phosphate
buffered saline (PBS) and replaced with 50 i |oading dye (250 hl
Brilliant Black, | ;LIvt Fluo-4 diluted in Tyrodes buffer +
probeneci d (45 the sannggdescriped imullivaaiet al., KDvriveHERPERGS (AT dBigrh Higmstng

1.2 rnfvi RES) L=d '
720 W ih NGO M a2 e R 12 P ipgPand aneR e b,

20 | oadi ng Hd??rf%wn?g% P ERpeEEHatipRdhatHesuain te\fiagisga songbeivation gf His@onire
of Tyrodes paibd EC,,+ probenecid is added to each well. 10 | of test
conpound, diluted to the required concentration in Tyrodes buffer +
probenec?d (or 10 Tyrodes buffer + probenecid as a control) is
added t o ealumctiwphl artagbnishe ispinditated g ubatmebskion o higtniindtnddded facreB% in

Cx2. 25 Th d,i LI PRI M cul Devi
09 o moni IrReaRe 6 rhaiied bR FURRD elom R Hishes ™ By ety fe
manner descednpeidraiion pferti veurveat fanctiodl naffinitiesnbae t dBEiieet ) ysir@Gal standend

Si gnal i ng FaipkRERlogical NeerRliSE ¥naydidmana Press. 1999, 125- 136) before
and after the addition of 50 | hi'stam ne over a concentration range

of 1 M2 0.1 nM The resultant concentration response curves are

anal ysed byHitihd HERIncBohdl BEta§SHStARs S DR rRinatiom dediladdnist pRAT anet er

| ogi stic equati.qn to determ ne the histanmne EC50, the concentration
of histamn r%%ﬁ'f"rng t 'Y FARESHNG égécﬁ%se'sélee‘!%‘%‘@f"%ﬁ@ateﬁﬁﬁ@lefm’ﬁ”ed
response t oclédrsotom 8@ welltesuantiagopiates apdescrisedebedll at ed using the
following 47 WO 2007/071691 PCTI LP2006/ 069943 standard equati on:
pA2 Wl og(DR-1)-1o0g[B] where DR dose ratio, defined as

EC50ant Hyonfdlewing eueraldMEDBare ogrowihl megien fsBemoverbinare machavélb wastied with 200

ant agoni st. HRESRLY) ' ek AP 1045 il
preparati onu glljl%p{l l‘lilﬁctu:ﬁonal QE'FB%E) gds@%(}'ggr otlgt%q)[sa l‘éﬁ@?%ﬂg%o %M Siillint
hi st am ne H3adell| 1M Bine-4Tdileteriin Taeilerebuder ¢ Dxpbenscid $HASanBIdNGClo2binMg KCl,
hol di ng veciqtv HRPRE, At oLGHQsE! NYinini K81 1.5 r &5t StdpQhec
di gestion of .p,Y' as%' DNA ve QE tsh'e ‘enz &@s ZBamqﬂ'\Qgr%glzl\%?ﬁMgﬁdggﬁ?cédatpgd
into the i rifinstasl e edpivdl Nagh! 4 O&MBr rEe (neHvAted &g e48) mini gest éa witeh
the sanm® engydi®Skuffer is removed and the cells washed as above, and 90 ul of Tyrodes buffer +
probenecid is added to each well. 10 pl of test compound, diluted to the required
concentration in Tyrodes buffer + probenecid (or 10 ul Tyrodes buffer + probenecid as a
control) is added to each well and the plate incubated for 30 min at 37 °C, 5% CO..

25 The plates are then placed into a FLIPR™ (Molecular Devices, UK) to monitor cell
fluorescence (Aex = 488 nm, Agw = 540 nm) in the manner described in Sullivan et al., (In:
Lambert DG (ed.), Calcium Signaling Protocols, New Jersey: Humana Press, 1999, 125-
136) before and after the addition of 50 wl histamine over a concentration range of 1 mM —
0.1 nM. The resultant concentration response curves are analysed by non-linear

30 regression using a standard four parameter logistic equation to determine the histamine
EC50, the concentration of histamine required to produce a response of 50% of the

maximum response to histamine. The antagonist pA2 is calculated using the following
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The GeneSwitchl M system (a system wherein transgene expression is
switched off in the absence of an inducer and switched on in the

presence of‘g,agoyz{aglg%?r) is perforned as described in UﬁTf@Eoﬁ%@Mé

5, 364, 791, and 5,935,934. Ligated DNA is 15 transtorne
into conpetent DH5a E. coil host bacterial cells and plated onto
Luria Broth (LB) agar containing Zeocin' (an antibiotic which all ows
the selection of cells expressin the sh W gene which is present on
pGene and pHandech)easrtionn AAdgm loa(DRebHed B svheteoMRai i 16igse Hatia eddfingatasd

pl asmi d ar eegstntdghhigdreBied/ETTOEI bl A [BNAEASbiratibMN dnRigonibtr ansf ecti on
into manmalian cells is prepared from250 m cultures of the host

bacterium 20 contai ning the pGeneH3 plasm d and isol ated using a DNA
preparation kit (Q agen Mdi- Prep) as per manufacturers guidelines

(Q agen)y; CGHQKi S. Pl RV | v.. transf ed with the i t.ch

regul at or y Pl a‘}’s<rﬁE ‘%%Hrniﬁrﬂt Enc?g g'fer%t}oté"’ %%%é%g'}f gfepir(a?'ﬁg %"éf) F\ugch%'?a' TEYS
flask i n Cotgshepetegedi um containing Hans F12 25 (G BCOBRL, Life
Technol ogi es) nedi um suppl emented with 10%viv dial ysed foetal bovine
serum L-glgt ani ne, and hygronycin (100 ugm '), 24 h prior to use.

Pl asni d DNACeresatignefdistamintg Hheell linge cel I's using Li pof ect ani ne plus
?Ccorgi ng tmetmelst?rﬂmawtawl i€ fs5lated WioftEits rrmll tg(\}e@fgf,tpmﬁ}'d@o foltnpigsge_nt),h
ransfection cells are placed in 0 e nmedium suppl emented W
500 11 g » Beetiften tisslornst sl ONGGH G PatiiosEamYs A NPT bprd iiste
(1 nVi t r ogeniptoitse adatitde exprédsdncetibupGenegthVitraget)aligestidaathtthesenpeesmieon
of the rec 0 8. .post induction, cells are detached frgm.the

Pl ask ust ng S ggea it aStler PRl fe PR uafrine eRvRTaTS suliched o n e
| nVi t r ogen)absendel dwanrigdwer endaswitche& WOIr2 08 Hir€kh6D &f MCHtEfe2)0i6 eftra®d s
washes wit hat d ydie a4 I nr S ded
in Sorti ngme%/e%gmﬁ’c?rﬁ gaﬁe?’?fg ?\?ﬁmm ss4é5r# | g;[ﬁgwgglga%?fwﬁg/?éHWBﬁ Hoﬁst
phenol T%d, trassi@rmeslipisl competeatiDiibe IF. Eeli hast bandgriakcelln dn@ Makoletndd L@ladreth
it (Hyol ong rOXL: (i W eel . 1 [
expr essi on_%g) éé%gicgn)riﬁ%'gﬁ é\%e%‘f"ﬁ ?aé’bl%}@ '°€>°§W§’i %fnoglls?ﬁﬁl%%@&%lfé%?ﬁ%sﬁug
rai sed agaithetsht ble d¢neewhitméd peoeni on poBebd@nthi rSvdini)nat BB ugetbptGuignies
i ncubat ed j€ f Q.17 N, ; - i tin

medi um Reé’%a%aﬁ‘?igbaﬁfﬁ%%ﬂﬁ;ﬂ!@s°='“‘%§?ﬁ'{'%%ﬁﬂ§ﬁ%ﬂaﬁ“%ﬁg'%-f g for
cel I's for eENfieRtioprnt ceannelian geifoarrepated froanBiG mbsiitiigs @ the hoshpastratiend
wi th Algxa $AididguhE pEeRESEpIEEHIK &hd (IYRkACWIRNa BNRARREaratioR | idt Qtageh MR

further
Prep) as per manufacturers guidelines (Qiagen).

CHO K1 cells previously transfected with the pSwitch regulatory plasmid (InVitrogen) are
seeded at 2x10° cells per T75 flask in Complete Medium, containing Hams F12
25 (GIBCOBRL, Life Technologies) medium supplemented with 10% v/v dialysed foetal
bovine serum, L-glutamine, and hygromycin (100 pgml™), 24 h prior to use. Plasmid DNA
is transfected into the cells using Lipofectamine plus according to the manufacturers
guidelines (InVitrogen). 48 h post transfection cells are placed into complete medium
supplemented with 500 pgml™* Zeocin™,
30
10-14 days post selection, 10 nM Mifepristone (InVitrogen) is added to the culture medium
to induce the expression of the receptor. 18 h post induction, cells are detached from the
flask using ethylenediamine tetra-acetic acid (EDTA,; 1:5000; InVitrogen), following several
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washes with Sorting Medium cells are filtered through a 50 urn
Filcon7i3 (BD Ri osci ences) 10 and are than anal ysed on a FACS Vant age

SE Fl ow @t‘?g%o% tted with an Automatic Cali Deposi %lr%gﬁ)#g Jo043

Control cal ard’1%8n-i nduced cells treated in a sinila

Positively stained cells are sorted as single cells into 96-wel I

pl ates, containing Conplete Mediumcontaining 500 tgm 'l Zeoci nTM
and allowed to expand before reanalysis for receptor expression via
ant i body andashiegarid miosehate) batfared ssline@tbiet adHare iensesuspemikdf iorSortirty

menbr ane prEB&LAL t&MainiNg AIMRRAGH PE&RAAL MQ&}UIE Q\HEJW' MHO%P' &%h&s 431' land

steps of the protocol are carried out at ,
reagents. ‘I'?HPP giented yih Earles saliseandsite edtal (,)Iﬁnqtb(l-\iyglog%sAmommately 1x10
Eo(rjmgen![ Sai[ tatln aleuéxaetinddSor fé%[?l}:]r?exp?b(alsl?n by stalnlngdwrzh a rabbit pol{clonal antibody,
ydraxethyl pi per azi ne et hanesu 0, ACi

et hyl ene§d1| a% MY e?graé['s{ @ a&&"?"@a %%?'Staﬂ]—ﬁ‘e?ﬁgr%e%’tﬁr I’{Eﬁmted on ice
suppl enent efdr W0 trhin,1 @6ovdd B!llb&pWashe(saloaoytmbenewmm | Rateptor dogidnamtibody is
Si gma L2864, a 5

phenyl et hy% su @ B@fncy ?at'gﬂ%lf e %gr%&gﬁh&%“% \1)\'» epqsrsya?rﬁt' 'r&b&) ”é.aatr%’y.
The cel | s afagiuggied with dvaxg &hp §@Qfe$99n® arke (Moteoniar lbllQb@ﬂ)qullnwalg ltwo further
gl ass Wari n@a%h?@ﬂﬁéomﬁ&hﬁe@ﬂﬁdc@% af?e';fllfé?d’&lttﬁr'ot;%?9$ 8@1 Fqlt':orﬁmaslgﬁ oQ&erﬁPsé}

m n, The supernatant is then s
i s resuthent¥Pt eRAMBYE SHei é\QSbYﬁrftQQe Qaﬁlowr@twtarnfétedfwwhr@ AUtomath

original cetl D@@Jsltueh uriy a@ftﬁoﬁzséueghré Pon-hdsEOBS . treh Rl uﬁvsegnhé{r manner.
honogeni satig ser okes

eni
poi nt the pr%sB%( '?élsfialﬂ? |°§'?3a"l"Fc?gE$ 3f ?'?ﬂl%cﬂ'al"i}%ggw BH?S'L mm%ﬁomp'ete
stored gt ] - B&din &ﬁtaHar@t 800 ﬂ@'nHIC’:ZefjmmM bien allowasat @OSpESd b@ﬁaﬁ@kdﬁews@a&h
conpound bei ng assayed, i.n a_.soli pl.at e,
49 WO 2067/ rG#t%gefpééﬁ*?” Eﬁf@b@ﬂb@@%@”ﬁgynd@‘@tv‘!% %‘8%% ?f&ted for
di | ut ed1d o membnaegpiepadtiooncentration in Di,1S0 (or 0.5 uI DI\/BO as a
control); (b) 30 | bead/ nmenbrane/ GDP m X whi ch is prepared by m xing
Wheat Germ Aggl utinin Polystyrene LeadSeekert (WGA PS LS)
sci nti | | at i ¥amBraoripienayatiendfegm caltyed cgliheads wi th nmenbrane (prepared

in accor dan&lest@bst %ﬁ@%rd%“éoh%%ﬂ% datagm POGAJ @h{ﬁkﬁ‘a Ml t‘ébbé’rﬁé NGhd Bel

assay buffer g 2- hydr oxyet hyl f cE)eram ne- 2- et hanesul foni c
aci d pellet is resuspended” in 10" volumes of homogenisation buffer (50 mM N-2-

20  hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES), 1 mM ethylenediamine tetra-
acetic acid (EDTA), pH 7.4 with KOH, supplemented with 10° M leupeptin (acetyl-leucyl-
leucyl-arginal; Sigma L2884), 25 ugml’ bacitracin (Sigma B0125), 1 mM
phenylmethylsulfonyl fluoride (PMSF) and 2x10®° M pepstain A (Sigma)). The cells are
then homogenised by 2 x 15 second bursts in a 1 litre glass Waring blender, followed by

25  centrifugation at 500 g for 20 min. The supernatant is then spun at 48,000 g for 30 min.
The pellet is resuspended in homogenisation buffer (4x the volume of the original cell
pellet) by vortexing for 5 seconds, followed by homogenisation in a Dounce homogeniser
(10-15 strokes). At this point the preparation is aliquoted into polypropylene tubes and
stored at -80 °C.

30
Histamine H3 functional antagonist assay

For each compound being assayed, in a solid white 384 well plate, is added:-
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(HEPES) + 100 mart Nad + 10 ntvl Mgd 2, pH 7,4 NaCH) to give a final
vol ume of 30l which contains 5g protein, 0.25ng bead per well and
10M fi nal concentration of guanosine 5 dl phosph

(Sigma, dil 6% 7/0H6sgssay buffer) incubating at room 10 %’Pg?%)?“é
for 60 mn on a roller; (c) 15 .d 0.38 nMrS)-GIPyS (Amarsham

Radi oactivity concent ration = 37 MBgm "' ; Specific activity = 1160
Cmmol-'"), histamne (at a concentration that results in the final
assay concef@)r atl.Dpl dftesticempoindediibted ng theC8q)ined cddceAfrhtivn i2- OISO (drives i
plate is ce f.uge . 5 mn at 1500 rpm and counted on a Vi ew ux
counter uaggég%%f%g{a{a'i Iter for 5 mnplate"'. Data is anal ysed
using a 4- p@b anms0et beddbyérsranelGDE quiatvhiomis pBermedd tyotikiug VheatsGetmas

wheal and 7egnErlsOG8RenERAal WIERS 5| SulafBn BRMpiY B TERAE Y
are dosed wpasHs wilk mepbrane (Rrepased nahcardance wih thg reethodology desagbed atiove) he

or al cavity. I i
BT 0 Sudr e LR RaBB Y6 R S

Co
Ei ¢ h)er ohr GEFED) 5180 Mt NaG +{0midiMabie, PHT eNRSDle gi¥® AyHB@Irvglume of 30pl
adm ni str aty9én cdﬂtﬂnd&%gﬁ:’r&&n a. ﬁmgztﬁea@'b@ﬁﬁéll@fd'@ A i f%ltégséf&m:éMQ% of

(5%, 2-31,fmm t receive Evans bl ue so utl on

saline), O. %‘@H‘P?"P@g5 E'p(}os"\??tﬁ (Q‘Dﬁﬁ@%p"‘é%ﬁ'”\?é%{ buffﬁﬁ)r@ﬁiﬂﬁt'éﬂl gt rapmer
Evans blwe tadxabrﬁlusdfbam @i, ored@lierhi | st still wunder isolurane, aninals
are placed area of the back shaved

H st ani ne (fi)pgqu §38 ”R’P[%S ?88}&31@‘ ﬁ?hac‘ﬂ &agipagtiyhueancespsyion 5 37 MBamIsd
i nt r ader mal $pecifiatactiithe mm\mnwo sadtarﬁuuéf(acqecod?:ehtraum Rght Réssltem e final
chal | enge, SQ% &%g‘qragurf%f}ﬁszl I one Inq1|(:)€Ili}ni)ecover from anaest hesi a and,

30 m nutes er are over dose of
pent obar bi tone. The dorsal ski n 50 WO 2007407 1691 PCTJEP2006/ 069943

I's carefgl |A‘fterr%rﬁ)ﬁeﬁi1eaﬂ?§ev@€§rltnf &Pr 65h ';ﬂe]%o@' @mane%ﬁmw%nfg oBwidre

i nner Skl n surface byt l%q_[ per pendi cul ar di aneters usi
engi neer' s AMPHEFIEY aaﬁbﬁ/\'é%rf' | fat Pnginplate”. Bakr Bgrnalyaed wwmm@wqﬁr

i's used to |egbtietl cgugtidnNBasdl #aivief useaad mMiBah, i.2ARitakiiR Meadiedvaheg of
al | hi stam ne-induced wheals |s subsequently calculated for each

animal. If 5 Evans blue is seen in the vehicle-chall enge wheal, then
t hat ani malinivivoeantitinfledmhtorywhbel anddlage metiel Dose-r esponse curves are

constr uﬁ)t e%;@ rDu%%%matd?e§/tgu(fnoegpﬁgusngoﬁngl k&; I%?e \égée%ev%lthn@ét p:gmpound or vehicle
using a 1ml syringe into the oral cavity (0.5ml/kg p.o.), or via a marginal ear vein
(0.33ml/kg i.v.). Compounds are formulated in 5% DMSO/45%PEG200/50% water.

Either 2hr after oral or 15 min after intravenous compound administration, guinea pigs are
25  anaesthetised with isoflurane (5%, 2-3I/min O;), and receive Evans blue solution (2% in
saline), 0.33ml/kg i.v. via a marginal ear vein.

Immediately after Evans blue administration, and whilst still under isoflurane, animals are
placed in a prone position, and an area of the back shaved. Histamine (10pg/100pl x 4)
30  and vehicle (1 x100u! PBS) is injected intradermally into the shaved dorsal surface.

Following histamine challenge, the animals are allowed to recover from anaesthesia and,
30 minutes later are euthanased with an i.p. overdose of pentobarbitone. The dorsal skin
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determ ned for each route of admnistration (oral and intravenous).
10 CNS penetration ii; CNS penetration by bolus adm nistration

Conpounds ed intravenously at a nom nal dose le | i kg
to male C %Qgé‘g’?éag%! Dawl ey rats. Conpounds are formnul g?i/&%o[qa%ﬁ
DVS0145" t % PEQ0015C» wat er. 15 Bl ood sanpl es are taken under

term nal anaesthesia wth isoflurane at 5 mnutes post dose and the

brains are al so renoved for assessnent of brain penetration. Bl ood
sanpl es ar eistcaletutly dimmaved byd windab ateap tataimidseuk) melbesed Bbrodik iseerskesuda

prepared fog, Bnal 43 Eerb'éﬂdf?ﬂla%gn?e‘tdé?s Qfsﬁg'&fg&%ﬂs‘)@%@@% *%&“c%lcﬁ%[ﬁ?doﬁ%

are prepared usifg extraction o hormogeni sa
and subsequasfagrradies. nTyp ealupiiy uisddn CaWHétGZOG @tﬂﬁc@frﬂaﬁhwh@@i and fherreean

ﬁ/{s ;J(I\J/B '2 b: )c/wmeaadangh@tggn@mm%eg&veneausﬁgtsggiagut@rgg%m%atfoP by @nikdat. If
penet r at ong‘faﬂFl E‘\‘RA %éeq”%?'éﬁ/\@i’lf% Ch?pﬁ"tgg "BRalatn e%ﬁ@é&?‘"@fﬁte&‘:ﬁd?%%? g

dose of thedata)smounds is gi ven to mal e CD Sprague Dawl ey rats at a
nom nal 25 I unds ar.e t used

i nt ravenous?&% Ssdoﬁ o%rcurﬁosu rg ¢ Sth’gteﬂ %agﬁn%g%mimunglangf 0. Vlapfﬁ? R§¥pe
Conpounds ad@erﬁmdmr&taefdrqute @WMB@W@raFE@mMGMMt er. Serial or
termnal bl ood sanples are taken at 0.5, 1.5, 2.5, 3, 3.5 and 4
hours post dose. The final blood sanple is collected under term nal
anaest hEsi ZCN}PeRetradion] ur ane and the brains are al so renoved for
assessnment of brain penetrat| on. 30 Blood sanples are taken directly

into hepari [ |se bes anples .a repared for analysis

usi ng protei’n pwﬂ?qeé'laF &Ha “BP&PH“@{m‘b‘P"es are prepared using
extracti on ©émpalndg afer dmddrlalrm/equSI)oatogeerI idose @nel sfubagkg enimale CD
protein pre h

B ai n oxtr gt Dayiual SorBlERE BihdRefl PRORRG/ ) BeRaphaR Rl
usi ng ctmpoBiped speRlés are tﬁm:sundeatesmlnialmf@estsqsa/\mtm@@mrem69;5_ mlnutes post-
PCT/ EP2006/ 262943 ths%ra.ebaarr@'a%%h{aeéd R% SRORAUAASH Bl GORAILE LR

CD Sprague Dawl ey rats single I ntravenous or_oral dm nistration
at a noni na?a"éi’&seaflee\?b?” SF eci'Ynj’/‘th“e&ﬁrd"%ﬁ‘gtl-’Rﬁs r @éﬁ?@cﬁqua'e@rﬁﬁﬂfﬁﬁd@
5 are for mJén%lyeld usmg%@n\@%ﬁé%fme&{&%m@é% préparéd Ui emu;ﬁon of

gr 8];3"3' eol 35 ta\%o ?_brg%w tba h%{ﬂ(epse%{slﬁ@j\ %EgggLEb@eguaent bplroteln pren%tanon The

20  concentration of parent drug in blood and brain extracts is determined by quantitative LC-
MS/MS analysis using compound-specific mass transitions.

(i) CNS penetration following intravenous infusion at steady state
A loading dose of the compounds is given to male CD Sprague Dawley rats at a nominal
25  dose level of 0.4mg/kg. The compounds are then infused intravenously for four hours at a
nominal dose level of 0.1mg/kg/h. Compounds are formulated in 2% DMSO/30%
PEG200/68% water. Serial or terminal blood samples are taken at 0.5, 1.5, 2.5, 3, 3.5
and 4 hours post dose. The final blood sample is collected under terminal anaesthesia
with isoflurane and the brains are also removed for assessment of brain penetration.
30 Blood samples are taken directly into heparinised tubes. Blood samples are prepared for
analysis using protein precipitation and brain samples are prepared using extraction of
drug from brain by homogenisation and subsequent protein precipitation. The
concentration of parent drug in blood and brain extracts is determined by quantitative LC-
MS/MS analysis using compound-specific mass transitions.
51



dose (for sone studies 12 and 24 hour sanples may be taken). An oral
profile is obtained by taking serial or term nal blood sanples at

0.25, 0,5, &02&740%5917 and 12 hours post dose (for som;,ﬁﬁg%%&&wgé

and 30 hour sanpl'es” may be taken). Blood sanples are ta

directly into heparinised tubes. Blood sanples are prepared by
protein precipitation and subjected to quantitative analysis by
LC- M5/ M5 usi ng conpound-specific nmass transitions. Drug
concentration-tine profiles are generated and non-conpartnental PK
anal ysi s usggl gharisddkiaties esti mates of half-life, clearance, volune

of distribution and oral bioavailability. 15 Dog phar macoki netl cs
Conpounds  ar¥MRRYEE 2tecdgEaf 40 Bl PR IrseaekipWRhEtebY AinglaveiiRyaROUS Orrrall

adm ni str atadbrﬂnlﬁl‘ratlo@aﬂé)lﬂibﬂﬂﬁhl 628 geee ¥l m@kg &ﬁ&érk@’k@?éipgﬂﬂélkg Compounds
hos on Sore faaRs Hnmusd bl ok iivpg gt AlaiRg abusts Booianse
t he dosing larvtem@se:r-turteeninal bivee lsamplas tt 0.GBEYOAINAS, dr @, 4,0amdi¥ ab@d post
Pkl g sor |0 (R G MG 12 i AMBLLALARE S Bl oy B SBEALIER oBlgne
and 12hr pdutiakiegseerigf @rrte@wé bispg dprepleat 0. @5, Jahpt, danddly? Heerst posbdgse
An oral prqfdrlsem'esst%sawsﬁd By hfoakgmpuéaeﬁqbﬁlbe%»%g %?aaa' Sinpids ard -t

0.5, 0. 12 and 24hr post dose. Blo anples are ta en
direct| XP i rﬂ"&Ctb’H”tﬁé}ﬁa?ri"PﬁeQéEPetsut?é%"d Broiss aé%lﬁ‘ﬁpé@d &w@r%wa;@éﬁ%«aw and

protein pr eembjébt*eat toorquaﬁtdats/ubjaﬁmys@d byO LCOM8MS tudingV @ompaindsspecifty mass
LG N S/ M5 L{SI nlﬁ? ound- s

e otie, BR R ER Ay e BPliet 8 e HORL cospe porrr e K

concentration-
anal ysi s usadlysie usgretogyeatrateesstimatet ef hafflifd) aldardncé, evoluaiecd distribationvariduna
of distribyfim a@,ﬂg oral bioavailability. 30 Results 1In these or
simlar assays, compound of Exanples 1 and 3, had () an average
pKi (pl®b) at H3 of approximately 7.4 for Exanple 1 and 7.3 for

Exanpl e 3 Jod¥ha#RddailiddeR®1 PCT. 1EP2006/ 069943 (ii) an average pKi
(pKb) at. H1 of &gﬂom matelg%g 7.8 for Exanple 1 and 7.9 for Exanple

3 and a p'@orgqoua £ dgsed tp e@(e(%qlﬁ dogsg by single intravenous or oral administration at

a nominal dose level of 1mg/kg and 2mg/kg respectively. The study is carried out
according to a crossover design such that the same dog is used for both dosing events
20 and the dosing events occurred 1 week apart. Compounds are formulated in
5%DMS0/45%Peg200/50%water. An intravenous profile is obtained by taking serial
blood samples at 0.083, 0.25, 0.5, 0.75, 1, 2, 4, 6 and 12hr post dose (for some studies 24
hour samples may be taken). An oral profile is obtained by taking serial blood samples at
0.25, 0.5, 0.75, 1, 2, 4, 6, 12 and 24hr post dose. Blood samples are taken directly into
25 heparinised tubes. Blood samples are prepared by protein precipitation and subjected to
quantitative analysis by LC-MS/MS using compound-specific mass transitions. Drug
concentration-time profiles are generated and non-compartmental PK analysis used to
generate estimates of half-life, clearance, volume of distribution and oral bioavailability.

30
Results
In these or similar assays, the compound of Examples 1 and 3, had
(i) an average pKi (pKb) at H3 of approximately 7.4 for Example 1 and 7.3 for
Example 3
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(i 1) anti-inflammatory activity in vivo (in the wheal and flare
nodel an 1DM of about 0.6ng/Kg Lv. and about 2.8 ng/Kg oral (Exanple

3) 5 (iv) availability in the rat and the dog % i n
t he rat fo(r%@%?%ﬁg” and conbi ned data for Exanple %82/%50&?/&5343

about about 60%in the dog) (v) low plasma cl earance in the rat and
the dog (Exanple 1 a half-life of about 4-5 hours (IV route) in the
rat). and conbined data for Exanple 1 and 3 a half-life of

appr oxi mat el y(i3 hauegerage pRie(pfbyt HO of aphroximaleENSS fesrfeampld brend|7es éor
than_song/ gm ( Exariisfpb 28 2baz ofbolieN WPExdmpidscompound of for mul a
(ry 7f kU V\/nereln he napht hal ene r|n |s substltuted inthe 2. 3,
4, 5, 6. 7 orlig p%&"ﬂﬁ'%?f“ﬁ?’yﬁcnv't&r‘fdwlz‘@ in lareomesiel @pchso of about’

or - CH=C( CH) COOH; CUGrﬁg/K@W ahbapeeb.8 /Kg\oﬁoqm@mnd 3ﬁccor di ng t0 Cl ai m

1|nwh|chth na hale rln is.,substitu
“r or 8°posi t{ean rﬁ ?i"ava “)h‘f PR f &0 ineséog@g?ﬂ-& qh% At orsl%ﬁappl’m
thereof. 3. A corrmndmdmaloed)daiam;gEkmnméalandBof\bbauhabcmt 60% in the dog)

gl’ é)éel; |{ ([jfl;n(/éli éB\é iafvgil élgﬁ% in the rat and the dog (Example 1 a half-life of about 4-5
ridi nyl ] car bony} - houig ¢1&¢)efh P)@i?@péﬁ@ﬂ@n%@!ﬁ fop Exampie! tand Brachalidife, of
4. A conpound accg‘;ﬁbﬂgatgg;gmrsq,ﬁ tHeld@py® 1 to 3, wherein the conpound
isin the form of phar mace cal | %/ﬁaccer%)t able salt. 5. A conmpound

accordi'fg to &Yk WlCWPW”?@”B'e?‘ilthP naany (Exapsles et hyl - | -

pi peri di nyl ) propyl ] oxy}phenyl)-1.. pipe

ridi nyl]carhonyi}-1-napht hal enyl )pr opanoi ¢ acid, wherein the
conmpound is in the formof a hydrochloride salt. 6. A conpound
according to claim3 in the formof the free base. 7. A conpound or a
pharmaceutically acceptable salt thereof as clainmed in any of
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claims 1 to 5 for use in therapy. 54 3. A conpound for use in therapy
according to claim7, wherein the conpound is 3-
(4-{[4-(4-{[3-(3,3-dinetliyl-I-piperidiny)propyl]oxy)pheny)-1-piperid
i ny] carbonyl }-1- napht hal enyl ) propanoic acid in the formof a

hydr ochlé)lt'lﬂﬁs salt. 9. A conpound, or pharmaceutically acceptable
salt thereor, for the use according to claim7 or claim8 wherein
the use is in the treatnent of inflammtory and/or allergic

di sorders. 1Q compo@iPOYhuiQly Phar maceutically acceptable salt
thereof, for the use according to claim9 wherein the use is in the
treatnment of allergic rhinitis. 11. A conposition which conprises a
conpound, or a pharnaceuiieal |y acceptable salt thereof, as clained
in any of clainms 1 to 5, a pharraceutically acceptable salt
thereof, with one or nor ﬁ‘ gceytically acceptable carriers

and/ or excipients. 12. /A panp : ording to claim'l in which
the conmpound is 3-(4-t[4-(4-{[3-(3, 3 CH,

di met hyl -' 1- pi peri di nyl ) propyl ] oxy) ph Mﬁ(l\ji'ﬁ*y] car bonyl } -
nsplithal enyi)propanoic acid in ghe formof a hydrogchloride salt.

13. A conposition according to claim1l or claim whi ch i s adapted
for oralwdetihnvery. 14. A conbination conprising a conpound, or a
phar mac ethi¢ ineplithglersec crgptsahibetitstadl tin tHehzr & of, ,5, &s 7odral pegtidnnbyaRY @il R’

cl ai s a DE rapeutic conpounds. 15. The
use of ;Te@%s&ésuf\@%e%?@g%&hdgggcgt%ﬁz%§§§, <5gccept able salt thereof, as
cl ai med Q?ﬁ'tr{g?WOfof claims | to 5, in the manufacture of a nedi cament
for the treatnment or prophylaxis of inflammatory and/or allergic
?;ng ?iff[ 4_1%49cirn{\1ge§>_ug§%gc%$ rlgqr.rglt ﬂ%mffi_n&'«rﬁéﬂhé?m{nﬂau‘é‘ﬁé Plrbg itshs%bgti?ut c(i)%fwnd

) propyi Jtoa\2} ghangl §- 7 .or Bi paitiodibgyR’] @ad BOngbreséntnapRiGHHICODH, )gpraopainoi ¢
acid in fhe orm of a hydrochloride sal;. 17. The use according to
claim15t or ¢laim116 in which the disorder is allergic Mnitis, 55

3 A compound according to claim 1 which is 3-(4-{[4-(4-{[3-(3,3-dimethyl-1-
piperidinyl)propylloxy}phenyl)-1-piperidinyl]carbonyl}-1-naphthalenyl)propanoic acid, or a salt
thereof.

4, A compound according to any of claims 1 to 3, wherein the compound is in the
form of a pharmaceutically acceptable salt.

5. A compound according to claim 1 which is 3-(4-{[4-(4-{[3-(3,3-dimethyl-1-
piperidinyl)propylJoxy}phenyl)-1-piperidinyljcarbonyl}-1-naphthalenyl)propanoic acid, wherein
the compound is in the form of a hydrochloride salt.

6. A compound according to claim 3 in the form of the free base.

7. A compound or a pharmaceutically acceptable salt thereof as claimed in any of
claims 1 to 5 for use in therapy.
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8. A compound for use in therapy according to claim 7, wherein the compound is 3-
(4-{[4-(4-{[3-(3,3-dimethyl-1-piperidinyl)propylJoxy}phenyl)-1-piperidinyl]carbonyl}-1-
naphthalenyl)propanoic acid in the form of a hydrochloride salt.

9. A compound, or pharmaceutically acceptable salt thereof, for the use according to
claim 7 or claim 8 wherein the use is in the treatment of inflammatory and/or allergic
disorders.

10. A compound, or pharmaceutically acceptable salt thereof, for the use according to
claim 9 wherein the use is in the treatment of allergic rhinitis.

11. A composition which comprises a compound, or a pharmaceutically acceptable salt
thereof, as claimed in any of claims 1 to 5, or a pharmaceutically acceptable salt thereof, with

one or more pharmaceutically acceptable carriers and/or excipients.

12. A composition according to claim 11 in which the compound is 3-(4-{[4-(4-{[3-(3.3-
dimethyl-1-piperidinyl)propylloxy}phenyl)-1-piperidinyljcarbonyl}-1-naphthalenyl)propanoic
acid in the form of a hydrochloride salt.

13. A composition according to claim 11 or claim 12 which is adapted for oral delivery.

14. A combination comprising a compound, or a pharmaceutically acceptable salt

thereof, as claimed in any of claims 1 to 5, and one or more other therapeutic compounds.

15. The use of a compound, or a pharmaceutically acceptable salt thereof, as claimed in
any of claims 1 to 5, in the manufacture of a medicament for the treatment or prophylaxis of

inflammatory and/or allergic disorders.

186, The use according to claim 15, in which the compound is 3-(4-{[4-(4-{[3-(3,3-
dimethyl-1-piperidinyl)propylloxy}phenyl)-1-piperidinyl]carbonyl}-1-naphthalenyl)propanoic
acid in the form of a hydrochloride salt.

17. The use according to claim 15 or claim 16 in which the disorder is allergic rhinitis.
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