3 - (4-{ [4- (4-{ [3- (3, 3 -DI METHYL-I-PI PERI DI NYL)
PROPYL] OXY} PHENYL) -1-PlIPERI DI NYL] CAR
w@aNYh¥tebt NAPHTHALENYL) PROPANO C OR PROPENO (PZEE2086069943

HL AND H3 RECEPTOR ANTAGONI STS FOR THE TREATNMENT OF
3— (a-{ [k NELAMATORY, AMBER 1AbLEREh frvP) SEERS Ve E RS T PERTDINYL] CAR
BONYL}- hﬂM@ﬂ&mgmNgﬁhgb@§mh@ conpounds, processes for their
OrR PrROPENERAREEID @B, mPARD NBC RUtEEAR NANPOSISTEONR CANRERTNIYT OF
nFLavvbP@Wm ams) okoatdeictc useokpErRche treat nent of various 5

di seases, in particular inflamuatory and/or allergic

di seases of the re |rator trac Allergic rhinitis,
ThS, | RFB y'qVﬁPF%{tnﬁf tgn OFRYye ‘i“tl (E?FP“'&Fgeﬁ”rE{chgle" preparation,
ptﬁaﬁmméutl@él Szohtpatsntlaﬁﬁcd?fté@ﬁg 5P ahd t @ theid UsB iR tHEtreatment of various
5 dcon ition sluc L eagronl obstructive
RS AP e E A aRACT it iAo oh e TPRRIFAten dract

and perennial allergic rhinitis. In general these 10

condi t.igons e nediated, at |least in part
AIREE e i el BB a0 sRPoPRIRSLaTE BpdalstonFiiaes that are
offeh OfBs¥EihicdUSiItie etHes , cohditlw &u&ﬂb@rasﬂ‘ﬁ‘ié fdfh%rttlé obét:rd&(/éﬂpglmonary
fever', affects a |ar

CHEASBAT PR, TESOHS AUEGITEON PG iU Sl ghan sy & Deral these

10 coh}ifiess afe mbhlﬁf@ll &t lBbtihtdadt, by eFRAIAGtioANEEsBEERAMIB the release of
The cl.ini cal @yﬁt ons of seasonal allergic rhinitis

h'ﬁtﬁ'BI”@a{ant/V?rWé‘F&B Rafticylgremasigelind irritati on,
sneezing and watery rhinorrhea which is often

acconpani ed by nasal congestion. The clinical synp
A”@fg'ﬁbé't'@'H?n alpo %PP‘@SP gschanfever| afests aslerge BioPestioRmf tt‘ﬂ e&opu'at'on

wotRinide. PrRssage tWaXydee dTRiIierght MY Gedsorfal BRE eterfal.Ofhe clinical
allergic rhinitis may also cause ot her synptons. such

15 syg‘@tqr@%mfn@ea@pn@héllqrﬁpog{lmtésndy%qalléylgglud%pnzfﬂqbrltgh@ﬁdand irritation,

sn@BERFRNAMUEY rhifBrrB¥E Svhichhg o?t@n%é@&h@éﬁe@fby&talsglr&ir@estlon The
rhinitis may vary in intensity fromthe nui sance | evel

C"t"éalosé/mﬁt?"f‘%ﬁ H‘@{e”'ﬂ?'l dieglie rrl”l‘ﬂ‘%?tei M PXSEPihaknasat Biogkage may

beCAB@l SrbRdlincad . ERRSagd bl wdid MiriftembEbraTauss other symptoms such
hi stam ne fromvarious cell types, but%fartl cul arl

asyifehing &f | the  thipat ARAGroLYRS RIPheFF S0fsoRAena Srek néhealeées The
20  syRlpRsad s@éulagm%nﬁ rﬁlg_ébé/r’!'ﬁmfn%sftﬁﬁ@rlﬁttﬁ’é n@ié‘iﬂdéﬂ@@el to debilitating.

termed H 1, receptors 25 are wdely
di stri but ed throughout the CNS and periphery, and are

AlleRYO S !aﬁ‘d %t@?fant gré%%namgn@%t £ssbBblcANWBY iheNelebe of histamine
receptors nediate stric acid secretion in response
frang various cell types, but partlcularly mast cells. The physiological effects of histamine

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.
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hi stam ne. H3 receptors are present on the nerve
endings in both the CNS and periphery and nedi ate
w0 ndu7ortedon of neurotransmitter rel ease [H || BCT/BP2006/069943
Pharmacol . Rev., 49:253- 278, (1997)]. Recently a
fourth nmenber of the histam ne receptor famly has
been 30 identified, ternmed the H4 receptor [ Hough,
Mol .. Pharnmacol ., 59:415-419, (2001)]. Whilst the

The: astivationeal b1 repenters inalopd vesselsr ansiyssve endingse responsible for many
of RS syrhtbRd df %II&E‘C rRinf, \W@h 'lﬂHUﬂi@‘?tcﬁﬂg éﬁgelzﬁen?ﬁ@f% production of
systens, a physrol ogi cal hr's recept o

Watermarmﬁ@rrh%a bé\n&m'atamnee@pmwwnaétuwﬂwg@mmh arelselectlve H1 receptor
arft &FRRILE G 4% Ml%ﬂer\ﬁéﬁﬁh%n@%ﬁﬁﬁﬁé’ Cark %ﬁbf\ﬁ% ih Streatmg the itching,

responsi bl e for
SnﬁﬁZIm 84 rhigpirhaa asseriaied WItfb@ﬂech rfynlé%zbuﬁgre a«ntopfmwe against the

naeéP 86h %m gAefrgr‘lsQ)ﬂr Wz‘?vaAléibg '6'7%%*’1‘{_!;@6 (1990 Thus H1

nmpounds, i rugs which are sel’ective
re@ﬁﬁt@rg éﬁﬁa§9@3t§ubW%1§e@m1l sinphisieyedain reeniratioat with zsyrrmathomlmetlc

ag%h% %é §eucﬂ> E frie 'ngh Jﬁﬁeﬁ&gllﬁ@ to Sﬁ?ﬁg &H%g thgE%r gongestion

|norr SSOCI ergic rhini
syAwtones ofeajtergx@ rrigytis. ngheselwugagea thcu@f@é@mrqﬂmcsquﬂoongestant action

by[é%(lé’t{?%%adéﬂgrgh | éaltcgﬁtgﬁé an@ﬂné%%s@ %5%8@ dner? Yhodd vessels in

ecep ant a ave been a
the grasiin atvicosa. wi Trhe siperpeit mmaﬂmmlmeagedwss dorc theayeatment of nasal

coﬂé%f@ﬂ?@ﬁ&ﬂfénﬁ% nﬂftec%)?’ {ﬁ%tﬁé§ lshr%l hP%rtoF&"ﬁEs gtﬂ?e"ﬂ's uects on blood

ngestion's ese
presseire Aodighart ratepri treateneat wmr@@m@ns nasali aengéstion wnthout having

ofREh! ¥R ENY aa% %ﬁgigl/ cligk eﬁ%t@ﬁ? nﬁ'&‘(ethle%% ?aéﬁrg{:}gaséa\)_%ﬁtages over

vascul ar” tone vesse nasa
exieting theeapigs. synpat homi netic drugs for the treatnment of
nasal congestion is frequently limted by the CNS
stimulant properties and their effects on bl ood
Higtaedeulrd @ recegtdie aret expagssed Avidalye an tretht CMBiank peepherakeave endings

o3 bGPy M P8 BRESE D o s sBtlaton o
peoipberalesynxtathmjlctriee:eaprh @olated Byraan a@HdEomsewpm}mts ar an increase in

RS AE b BRI, SRRSO Sl BB, pred

higtemiz@s €13 Irecapitdr agerhletst [Mmiaénrgsl et &, | Maun;fn Sﬂrmpb@reags Arch.
PrRUERRY Seh e YR\ AL R SRDERAS b8 v, oo
H3 raveplor rgsnike alsm inhibdtt theneffesh bt byro@athdtie marhe lalcn\eaﬂob)on vascular
tor,\%ﬁtrﬁa?rﬁrclzugeg H%Baéhg%ggag%rtx%gﬂéft Eul YOBASIAAA9E &b Bo:345, (2002)).

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
shown to reverse the effects of mast cell activation on nasal airway resistance and nasal
cavity volume, an index of nasal congestion [Mcleod ef 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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Phar macol ., 346:46-50, (1992); Valentine ef ai, Eur.
J. Pharmacol ., 366:73-78, (1999)]. H3 receptor

w@ewniostesl al so i nhibit the effect of synpat hetPCI/RRI00€069943
activation on vascular tone in porcine nasal nucosa
[Varty & Hey., Eur. J. Pharmacol ., 452:339-345,
(2002)]. In vivo, H3 receptor agonists inhibit the
decrease in nasal airway resistance produced by

hugyafpaibirats B ayler(ark ef pbatbrod Phasyasel., 44, 867- 874 (2005)], although
By Pr oW 9%3 836 GHE Rl
nmucosa i nhibits synpathetic vasoconstriction [Varty ef
A ﬁ()vel cI%Hé of éomﬁ)&ﬁ‘{d%‘églbeen itha8RaHe dud0AShhn rrr}oe H1 and H3 receptor
Furt her nor e, ceptor antagonists, I1n co
ani@qonisk. sBamdmi Hst_l.an“rn@&:é,rﬁt and hﬁt regertos entaghnists lbe;aameant that the
oo e’ 40555 0 RSB Bl Sh BNV g1 o
re¢apdermay bﬁae‘:taln appngdnatetyn1( fatd ebiteefctivity. at thenH&]receptor and more

ol B A A P foes

nasal bl ockage is provided by histam ne nasal

: ' - fQr . I
TR SPARREhY B pRAhdey, RO Rt R BB a3 0),
(2005)], although the H3 nechanismin this regard
woul d appear to, be novel and unprecedented. A novel
cl ass of conpa $ hgs been found that are dua
histamne H 1 H3j recept or ant agoni sts. By ' dual
histam ne H % eCept or antagonists it is nmeant
that the conpot as lactjvity at both receptor
subtypes. In partictl ar>hegacyivity at the H 1
receptor nmay be Wi thin appraxisat ey 40 I%“Qf t he
activity at the H3 receFtor and frore pdﬁiﬁi/larly such
conpounds may be approxi’mately equi pote t both
receptor subtypes. Thus, the present invention
rovides, in a first aspect, a conmpound of formula (1)
Pein the naphthalene ring is substituted in the 2,

thé’hna hth&lend nnZ; i9rsuBs@sH tih ARe Py 3R%Y, 5a8d 7R3 8 §RERSEHYSR', and R'
or a salt thereof,

re%f@é@f\%g%z%é?%@&r%aﬁ(é gﬁgﬂ'ﬂ’abl e salt. The

or @GN MENESH, Sichidien bRt AIRaPAccBStaBrRRRt ed to be
useful in the treatnment of various disorders, in

particular inflammatory and/or allergic disorders,
TheWohhpasndd b 8RRt MBfbElexpected to be useful in the treatment of various

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
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;
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allergic disorders of the respiratory tract, for
exanple allergic rhinitis, that are associated with
wo be7neleense of histamine fromcells such as NBSI/EP2006/069943
cells. The conpounds of the invention may show an
i mproved profile over known dual Hl/H3 receptor
ant agoni sts agonists in that they nay possess one or
nmore of the followi ng properties: (i) H3 receptor
(v ipRrguer Ripavalabiliyigndyi th a pKi of greater than about
(VYIOW(# tibarkinde BRGSPbAGer Ml AROR IbRIogagoni st activity wth
a pKi of greater than 7; (iii) lower CNS penetration;
(iv) inproved bioavailability; and (v) | ower clearance
C&ﬂﬁé%s'h@@ﬁ@rsubﬁbfp‘rbﬁlé ‘ﬁwdy"bebé@%@tedq:@ %Wﬁﬁﬁe v<=,n gind/or capable
such 8 be expected be ora
Ofaw;eoi!a' a@%m'|n@trahorbﬁa@/oaéwmﬁraaﬁy MiaYe ragt mmwmij,s@le effect profile
ccfnwawbew.tmameh@%&.ngnhéramgved side effect profile
conpared wth r existing therapies. In one
enbodi nent of the invention, Rl represents -
Indfbie drit oftREifRhtGITROY L tion, the
nnapht al ene PI ng is slu st I%;&Eéelé tél)ncbr@_ig%@gltl on by
R1. Conpounds of formula (1) include the conmpound of
t DRt aé‘mé r ehW, r
Ins{f?@ ar ng@eﬁfﬁ‘%awy 'ggcer%t a ehsaIJt' ?‘mb'}lﬁ S%ggt'wted in the 4
poisiion g R’ aspect the present invention prow des a
compound 3-(4-{[4-(4-{[3-(3,3- dinethyl-
- pi peridi nyl) propyl ] oxy} phenyl) -
Compqeds of foyinjied ) inriyde} the comapindel the Examplep asaiescriteidcbelow and
I eutically
sefl 1R fuch 25 R B e Bl RBBTL 10t Dod ¢t
references herei nafter to a conpound according to the
% f . ' t [ nel
T e e baid SRTRRUA S b BrUSE H Ltg i #0003
dlmhthylebbl,pesdmi’i)FHiprﬂhw}nfmrelJﬂi-madarfcgvn)dicarbpmd}aﬂ -@aphthalenyl)propanoic
v tric isoners of
bR AR A A e S
configurations, and regioisonmers including exo and

it %r}g%edngr%reunderstood 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)
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
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.
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bonds (e.g. -CH=C(CH 3) COOH and - CH C(=CH 2) COOH),

whet her as individual isonmers isolated such as to be
waeemsgharsbi al |y free of the other isoners (i.e.PQUER)0€069943

as m xtures thereof. Thus for exanple the present

I nvention enconpases an individual isoner isolated

such as to be substantially free of the other isomsr

ure) such that |ess than 10% for exanple |le

C%ﬁhc NS & Sormln(IDmeexet inrenepptsneral sigmers forms. It wil be

unde &Ryt tha%%r@&érﬂﬂn@nh&?@ﬂ@&ﬁbéés@%W‘?é@to%i/s Bfthe compounds of
achi eved by conventional techniques, e.g.

formuiz (1) Whethercas iadiyidualdaytopers mﬁsmtu@wtasmf or

HPLC. Certai n conpounds of fornmula (1) may exist in one

of several tautoneric forns. It will be understood
TherremponBd plfoEnylai(hvrayt heolR cEyféalifsaersaorahpus el o freirtgermore, a

coﬁfpohl'i‘d3 o RFRAENA &S e)IIQHﬁth@OI( h%ré"ﬁ&%rh@@hﬁ‘ﬁfohﬁ‘sd"ﬁh' gutﬂle present

tautonmers or as mxtures thereof ound

invegtior ingludes witkip itsscope @lhg@lxra@nphﬁéorms %mlaﬁ perBRRUNds ofiformula (1).
In FdH'nEFé‘Frﬁﬁ@rﬁosta HeRHB %M cg H@r@ﬁ&r%e >1’0r‘?ﬁ“o‘1\’ta kBmpound of

one or nore po y nor present
forimieetl} s oh pamiewladiateresitt hin i ts scope al |l pol ynor phic
forms of the conpounds of formula (I). In general, the
nost thernodynam cally stable polynorphic formof a
Patysngyphia dorots ¢fmompioanqs §f formua (Ip arayi keutharadtenizedeand. differentiated
I i ; 0
sl FAPBS & AP ERich| IR CercRuck B il LBPHRE to xray
pownx/é'rﬁrraqﬁinal(xﬁiﬁa)yna'ttems indrared dBé§pe¢tra:|Ramarg spegtran slifferential

scgﬁrimgsa%glghl?lfeéj r(ﬁéc t r 2 n\{lﬂﬁé@ieggg SIQ)% ea‘r'r\gt%oﬂg l@?ate nuclear

mmhmesgnemedNMﬁ)t ry (DSC), ther nogr avi rret ric anal ysis
(TGA) and solid state nucl ear nagnetic resonance
(NWR). It will be appreciated that many organic
It witl e apposiatechthbibmany ofgaatcexnwiothds tan fooh selvatesiwithvthé sblvents in

OB CEPELSH Bl IHOTIND 5 bR B B peh 2 Eframpie. o

sokatewitb svater Isykhmtreés SBydeate’s Wotventsi with igh boiting points and/or
t t ' f

soR 32 B DG A0 8 ol s SBEP 3L W O K moty

pypphdnmcbnedambmetrmmdl nay rtmnm'tedn’@yfobe solvatbst Metreds for identification of

o) Vﬁ \éﬁta%ud%rﬁutt% ﬁ)m\tc%od ?q,tef\]d\/l :\iﬁ&ro% SR/&'svth‘?Fs solvates of the
comipoundsnefl fyrenda (I)I'ianesmthso’dhe atese offthe meention.

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.

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.
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conmpounds of fornula (1) are within the scope of the

i nvention. The conpounds of the present invention may
wheoorn7tehe f orm of and/ or may be admi ni st er ed BSI/BP2006/069943

pharmaceutically acceptable salt. For a review on

suitable salts see Berge et al., J. Pharm ScL, 1977,

66, 1-19. Suitable pharmaceutically acceptable salts

i nclude acid and base addition salts. Typically, a
A pharmegestiedlly ap¢opptablee peidbaddika saleganbke rfeemgd y reaction of a

coH{IggQﬁ‘& 8fjfoh¥uIH:°[(RWtha? d&Bileaflo %h% $'or a&& §3L1 as hydrobromic,

ropriate e sa may pr C|p|tat
hYdW@hl@éC cfQTTPl@cﬁ'éfﬂlrlbynlfrlCl phesnhoric.osucainig, b@leleczmegc efdlntaylc citric,

tar?é’r%potEQ'EPfSP a{% Afé;%a&fan}éenhefhaﬂgﬁﬁ fé‘:e#f)'rr? o ﬁt’)a)llenesulfonlc acid),

accept ' It1oh sa can
optl@raailvucora stitablec sofpeniralichfast an rangamiq Bylvents ko giveuthe ataltewhich is

uskglm iggiﬁie% f3F e%rg?lg'b& &gétg |£asttéﬁhar%sﬂln¥t%rn0b*i'%§ & Phacr’maceutically

oric , nitr hospho
aceepiablei acid ddidipo, salceft Acconfipauadi of, fogmtiai 6) camrheafarcexample a

hyar%%ﬁcﬁ]] 19 ﬁ% su+ %ﬁ %rﬁl%g% %ulfgt]tat Iﬂ%ﬁf&lhogﬁ%éie °£L{ccg’1ate maleate,

n a
acetalta/énmasahe;mlma;teatamtgaherczostel \etotuenesuifgnate, nethaswisulfonate or

i sol ated for exanple by
naﬁﬂt’hgfén ”léé onMand filtration. Thus, a

phar maceut i cal 'y accept able acid addition salt of a

I REPAHPnEa, 0 Bokites FaloRPnbfille SRS gBppoun 3ot

(3,r3idima’(h§|,-1-plpesqnhyi)pecppyﬂux)c}phimyb 1-pipérairiydicarhoryiptl €,
citra tartrate, benzoate

”afBHtlrﬁ%{eﬁ{gfpégQﬁr}obc %cljde met hanesul f onate or

napht hal enesul fonate salt. In one enbodiment, there is

gme%el{ f%b%%n%ﬁ%%@?%p@q%? :%hy(giogrggid%osrgﬂooqr{ﬁie compound 3-(4-{[4-
(4-{[3H(P Sr-dichiethyl- )-pi‘pegylh]/l?xity@p]bey'}phény]) 1-piperidinyljcarbonyl}-1-

r bony 1 - naphthal enyl ) propanoic

nagﬁ thenylgo 3%?51%: nbodi ment, there is prow ded a

hydr obrom de salt of the corrpound 3-(4-{[4-

I -1- pi,peridi

A Riasinage ey foceRPBb e BeBthsal e B Shed B igrBHEn &
coﬁﬁobd%d eff fbhﬁ!ilgﬂ(\; @ith bGalthlje aoegpicd] @gdas Bas&d(f@lg Itrilalthﬁag??e

can be r ti.on - for ,
et S BHIAATIHG, el 209 Be Jore OpaE e ptiendlyin
sultsbietblyérauBieas an organic solvent, to give the base addition salt which is usually
isolated for example by crystallisation and filtration.

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

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
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et hanol am ne, triethanol am ne, choline, arginine,
| ysine or histidine), optionally in a suitable sol vent
WGEamh/0as9an organi ¢ solvent, to give the base BCOEP10061069943
salt which is usually isolated for exanple by
crystallisation and filtration. Qher suitable
phar maceutical ly acceptable salts include
pharmaceutical |y acceptable nmetal salts, for exanple
the rcPre cefuthic dnyaptiar:c e ghabinkerdior aincluges avithit its scope all possible
StEHGERE 2R hbRSIRIMIMSAE foPms BElhedBts defré' TomB8hAEES & mula (1).
cal cium or magnesiumsalts; in particular
pharmaceutically acceptable netal salts of one or nore
In?ﬁ%&%‘#ﬁ% ﬁﬁgs“cg?e ?gﬂpr@rm\}gﬁt(u?r?% éﬁ%\eslrvké?es%r.&%@Fatééqaﬁdqﬁolymorphs of
CORpRURdtRNfERadS Of Bglinyentietept abl e salts, eg. oxal ates or
trifluoroacetates, nay be used, for exanple in the
i sol ation of conpounds of the invention, and are
Thenereserd dnv@ntinn ralsfe pEvisise Rypcesses fomihenprieoaratithef a compound of

foﬂn{l}{aen%]é@se{mﬁggégﬁs within its scope all possible

stol chionetric and non-stoichionetric forns of the
salts of the conpounds of formula (1). Included within
. n .

AR s ALY SR Yo e APIKE bE By by gprotecting
and pptienally hydrogengiing sesompionne af foonulal(ep provi des

processes for the preparation of a compound of formula

(1) or a salteihgreof. According to first process (A),

a conpound of g (1) may be prepared by

deprot ecti ng anyg i oralhy hydrogenati ng a conpound

of formula (k rein - {[esents a single or a

doubl e bond, Lhe napht h@il efe ring is syfstituted

i and Rla

represents a protected @erivative of Rl such as an

ester of RL, for exanple, -CH2CH2COORX or~- CH=C( CH

3) COORX in which each Rx independently represents a

carboxylic acid protecting group such Cl1-C6 al kyl, for
whexanpl e, nmethyl, ethyl or f-butyl, especially methyl

_or ethyl. Qther suitable protecting groups include

—ar atepydsestschsiagie lve a dplible Bepd cdreicthe oapmthglebe ripg isf substitdted in the

2, gngeg 6 t7fa§dp%r5| ot %9 %s,la%%{’a ;é%lf'eSSengyéj rbpolté/c%ds dé)rfiva?lve 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 f-butyl, especially methyl or ethyl. Other suitable protecting groups

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
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
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carboxylic acid ester may be perfornmed in the presence

of a suitable base, for exanple, sodi um hydroxide or
w@oetassiesrm hydr oxi de, in a suitabl e agueous SOPEERP2006/069943

system such as net hanol /water or

tetrahydrofuran/water, optionally at an el evated

tenperature such as reflux. Alternatively, hydrolysis

of a carboxylic acid ester, for exanple, the f-butyl
stangdaeg corditians, pealt ay irethei mesanse pif as eetad catalyst sugh apipalladium-on-

|.

crBfLS R e SalRY il 0ER L Blck i PP BRI HRH S5 e

by hydrogenol ysi s understandard conditions, such as in

f | : :
REPRERENEE L p@IPER unt ol TR, PRV fyrooenaton may
begpesiasmied imutha kigseer hf assulieble \lydrgenatipanagand suai s ralladium on
f Qr . it : ,

oo S TR T ENGe i BRERE, AUt SLORE: SMisho), optionaly af atmospheric
pressiutealang optjehady ehan elevatad tampesature such@81404di6Q1MCon

carbon or platinumoxide in a suitable solvent such as

et hanol, optionally at atnospheric pressure, and

[ ake : sueh

R e B X R o oot 4hf =7 (8P g 8 ble bone
in whighr egse esasregenatiomgier isgyigequiredhi ch case a

hydr ogenation step is not required Conpounds of

formula (la) may be prepared by reacting a conpound of
qumqmdwé florr‘pulwﬁéb Blay bRIsenased by hactinge campaend ¢fiformula (1)

formula (la), with a conpound of fornmula (I11) wherein

represents a single or a double bond, under am de

form ng conditions The ami désef"fornula (la) may be

prepared under standard cdgnditions for am de coupling,

for example in the presé a suitabl e coupling

agent such as O (benzotré Ayl ) -

L/, L/, L/, L/ -tetranet hyl ur dn®i‘um hé&xaf | uor ophosphat e

(HBTU) or O (benzotpazol-i-yl)-

L/,L/,L/,L/-tetramethyluron iumtetrafl uoroborate
wheTsiTB)? isias defieehakayerierdornula (g t abl e base such as

; ' ' appropriate sol vent such as
W'ﬁwpff%% [ m=,~rb:F ?V‘?lﬂ%m i deAl ternatively conmpound (Ia)

may be prepared byyg€acting an acid chloride of a

compound of forrmulal () with an amne (111) in the

presence of a suitable «@ such as tgiethyl am ne or

pot assi um car bonate, in-s Arent™> cas

di chl oronet hane at a tenperature between 0 and 20 OC.

)

C

wherein — represents a single or a double bond, under amide forming conditions.

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-y!)-
N,N,N,N-tetramethyluronium tetrafluoroborate (TBTU), in the presence of a suitable base

such as triethylamine, in an appropriate solvent such as N,N-dimethylformamide.
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A compound of fornula (l11) wherein Rla represents -CH
2CH2COORX and Rx is as defined above nay be prepared
whyoohpdwsegenat i on of a conpound of fornula (1 WCTRRI066/069943
t he naphthal ene ring is substituted in the 2, 3, 4, 5,
6, 7 or 8 position by Rlb, and Rlb represents
CH:CH-COOR Xand Rx is as defined above. Hydrogenation
per formed under standard conditions. Thus,

A'WI&@& SAEPEHNGED) HaY BePrenaredibY reacting @i asidsblorige oha compound
of $SHALRPIS With BnoBRRG I P tRE BRdseRLE Br é‘§un%‘é @égeugﬂﬂ{‘a%tnethylamme

carbon or platinumoxide in a suitable solvent suc
or POFASALM caig@naiﬁan |aysoé\tenétsws@mélphler%meém@,a temeperature between
osRispnal ly at an el evated tenperature such as 40 to 60
0C. A conpound of formula (1V) as defined above may be
prepared by a Heck reaction in which a conpound of

d t =
A bERRULE Ul ) BT EARABLORIRORSE 45k dene
abgye mawrbesvr%e@ 9 hycgygﬁra@ﬁﬂ pka @@mp@mdrmf fornwla ¥kt ed

with an acryl ate ester sucé_asnmret hyl acryl ate, ethyl
acrylate, f-butyl acrylage ahd benzyl acrylate. It wll
be appreci ated by those ilked in the art that the
Br/l substituent will Q e position at which it
is desired to introducexhediegarboxylate group in the
conpound of forrmula (1V)5 &herall YW the Heck reaction

Wit B et Hia eubdTuBAER R Lol & S SRy R™, and
R reppdtents L esTHOTBOR tarslR T ig Bk defitdadbese. such as

pal l adium (11) acetate, in a suitable solvent such as
L/, L/-di met hyl formam de, at an el evated tenperature,

H)fd%geﬁéﬁcbmhsi‘ pah@medlﬂﬁ)&ga sthidad cdntBbRat TS, fﬁ?ﬁh@@nat&bn may be

ound of for escri bed above
peHPgB%ﬁ '@dh%weéewet ?f agsw%%@ﬁuvs??qeﬂam wnss@rqse%a&aﬂlaw carbon
or BTN chxitfe fmrﬂhlaabﬁéﬂsblv\éhteléatm atshéthﬁﬁ@htdibﬂbﬁé]@ &t BEnospheric
is substituted in the 2 7 or Ition

Pregeute-@nd ogtionadjy aban #Yﬁe%teﬁ'i‘ﬂ%%@r%h)ﬂsl@ te&ﬁt tning a
carboalkoxynethylene group (-CH COOR X wherein Rx
represents Cl-6 al

A AR BXIPEE Ry Ghs HFITSERIFBHER HE PIFRATSY Y 2 Heok reaction i

wHieH & a&hgom HfeEMURIGH oRd prétbeted Berivaitivé thepdatvat ed
tenperature such as refl ux.

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.
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Compounds of fornmula (11) wherein Rla represents

-CH=C(CH 3)COOR" and Rx is as defined above may be
w@e@parwol by a Heck reaction in which a conpoupdr/®P2006/069943

formula (V) or a protected derivative thereof is

reacted wwth an acrylate ester such as nethyl

met hacryl ate, ethyl nethacrylate or t-butyl

net hacryl ate, under simlar conditions to the Heck

It willabe japRregiated by dpsebeiilied i the rantathat ghey Br/k sekstitusnh wilbbe in the
e
pofsﬁ’BHlélt QYI‘&&Hag |¥“£1%|5|ﬁéed1t5ﬂ£rsgﬁ%ra {31% %Hrg?gggggér%%% CE%):gomé)ound of
foﬁné,iﬁ%fwbn in which a compound or formula (V) as
descri bed above is reacted with a phosphorus ylid
cont ai ni ng a car boal koxynet hyl ene group (-CH COCR X
Geliesalyi therblegkapaetioarmay 3 carrighiopt in thagesence of a suitable base such

aSCﬁamfam%ya%nxédﬁ%t; ahpr,l? h:éngﬁﬁ&gfh?@b &%re - gatalyst such as

Far condit escri
patiadive . (1o narsitaids inofa B@Itahﬂ solvent anch @9l N, Mdenékhdfermamide, at an
§ |y avail able materials
e|é((%¥)erdt}exg%ﬂjé}5,l, 4§%|%%0%6%P%I ene is commercially
avai | abl e from Acros and/or Al fa) in accordance with
e .
i BH s R0e AR 2 BneBlod SEPRHAOID FREPAL S ré%gﬁe prepared
bykaVittigsramtlchnldyvmi@B@ corasponding cornEaurBtadfcﬂwmula @t al .
Tetrahedron 1990, 46, 3019-28, 4-brono-1-
napht hal enecar boxylic acid may be prepared by the
met hods described in Can. J.OCh€Mm 1981 , 59, 2629-41
; and 8-fornyl - 1- napht hal enec rboxyl ic acid may be
prepared by the nethods 7dge ihed in J. Am Chem Soc,
1949, 7 1, 1870. Acryl at6 3are known and/or are
comerci ally avail abl e. VBt acryl ate, nethyl
net hacryl ate and benzyl acry, fe aye avail able from
Al drich and/or Acros and/or BCR and/ or Chenwps.
wr@ompﬂwmhﬂfalérmrrml issbstitutedrimythé 2, rde p a8, dorel paxitebintyy CHO,

. h X
s Wbl oSt Brlr B orbi i S fBineaRokiucinedc Artipgech-coor
wheodia &S Irepresmtté)cmaaltayl) sutt asngdrivadtiegxymethylene-triphenylphosphorane, in

a suitable solvent such as toluene, at an elevated temperature such as reflux.

Compounds of formula (I) wherein R™ represents —-CH=C(CH;)COOR* and R* is as
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.

Alternatively, a compound of formula (I1) 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
carboalkoxymethylene group (-CH-COOR* wherein R* represents Cis alkyl) such as
carboethoxyethylene-triphenylphosphorane, under similar conditions to the Wittig reaction

described above.

10
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3. BuLi, THF. Alternatively, /so-propyl magnesium
chloride may be used instead of nBuLi at anbi ent

wo eowpermbure; 4. a) triethylsilane, tpfluoroacEBtT/EP2006/069943
acid, dichloromethane; b) 2MHCl in ether, to give a
m xture of conpounds of formula (I111); 5. optional
hydr ogenation step, 10% wt pal |l adi um on carbon
et hanol . 6. hydrogen chloride, ethanol. It will be
appreci ated that the m xture of conpounds of formula

Cdrhpduhds ReYEIRRPWS dFRY(VPEardSIBfbwn of HREsH! BrilpaFRPfdrh %ﬁqmerc.auy

w thout the need to performthe hydrogenation step

availahiry BIRtRsiRe gforlemayﬂ dPoFIBEaR alege 3 gpmEergally avaulable from

AdPOLERd/BY ﬁlﬁ‘a) |ﬁ'"bﬂ:cbi‘d§ﬁ§e RitR 9iubfsHaa rﬁéﬁo&é‘% Ay@ﬁ@/n%rthods described
commerci al I'y avail able, for_ exanple fromAldrich

hepgin.a, wﬁmekmht@w@xylwmaﬂdxrw &ft Prangredadiy the methods

deBBHeRr ithe MESEeBYHGS, éﬁcw dTéﬂr%hE@roﬁ 96660 d6Praaess, (Bbromo-1-
a conpound of formula (I) be prepared by

napbthaienaearaoxiierpeid mepyoe Pr@pmﬂdzpy(the )qumcﬁ @Séﬁt?ﬁ(ﬁo'urféﬁrbﬂ Chem.
19 @f 551)“2%2@41' JanH B-fP L ﬁn&&ﬁfﬁ’é?%ﬁ&ad ox lgfm Andy! 5a eﬁi&?ed by the

i) 'deprotecting and opti on rogenat’i ng t
m@b@ﬁﬁo@ﬁw”féﬁd indr AN £heMaPoe.o194% mil a1&8rpound of formul a
(I'). In process (B) the internedi ate protected am de
for exanple the am de ester (la) is not isolated.
Achriate eest@re pAre gown cendéqsrase eqomnogrcialy @vailedleny Medinh @epliate, methyl
t
ORI S ARIAEP crE i gRitic BOR ACH ZAGRT A, §For ABCR
anglsodemascording to a third process (C) a conpound of
formula (1) wherein Rl represents -CH2CH2COOH may be
prepared by hydrogenating and deprotecting a conpound
Castipdundsrof frmoule Y Iheagibe preqared eenosdiag i thg f@lowingarederianl ssheme:
bond, and the napht hal ene ring can be substituted in
the 2, 3, 4,!5, 6, 7 o 8 p05|tt§g'by Rlc and Rilc
represents wher ei B

M = é
VIl
(IX) OH (6] Cl
\/a/ O ~N

boc
i : !

N

4)
(3) HO — . +
boc—N<:>:O v
(1 (1

o~N o~ N O~

N
l(ﬁ)

ratio: 3.8:1

1(5)

ZI
ZT

11
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represents a suitable carboxylic acid protecting group

such as aral kyl e.g. benzyl. Hydrogenation and
waleprotwet i on (by hydrogenol ysis) may be perf oPe®EP2006/069943

under standard conditions such as those that are

descri bed herein, and may be conbined in a single

step. A conpound of fornula (Ic) may be prepared by

reacting a conpound of forrmula (IV) with a conpound of
infpichul a (111). According to a fourth process (D) a

100”23%%@|u94c5r86r§%dé3266t%n6@ be prepared by

i nterconversion trom other’ conpounds of fornmula (I).
2. Thusspdantiofide upriagsiunt canahate (dcetardtyileal so be prepar ed

3.. fr O'HB%_PQ*HFC(AWB%%WQ Er% gurlnﬁgrgés)unlfléhlgﬂd& R{Q{/eb%t usfedalnstead of

ntercohver3|on roc I'SOmeri sa
ntJéoatamblentut@nn@amr@ g |nter conversi on between cis and

4.tr a t'r@@%ﬁ%ne g'qlu]b%ta@ét?co&\(f ro%h%}?gg{h\éﬁg no)aEMelzfg ﬁm@éeﬁ’ to give

endo "dou erconver’si-on
amwepowrmmoamulamuz C(=CH 2)COOH. It may al so
i ncl r o) e ount er i n al t
5. for lﬁﬂ?naﬁ %&890% ﬁgtlotgfsté:;gﬁg%ﬂva\{tt%ql?aﬁ#h%néarg& gthgngl
6.1 nt érydmgeelclalloode fettmamobt her conpounds of formula (1)
(process D) fornms yet a further aspect of the present
i nvention. Thus, the present invention provides a
It witl oeepprdatateq thed dhd mixtuae ©b nprapowhdsfof farmuid @llY sHoworabve may be

Lt _th f lected f A B)..

oo R re el R R e oS Pl W pabion S o

sal t. Typl cally, a salt may readily be pr epar ed usi ng
B8RP 85 PeibogfiEngns A EBY b ik, BoS Bperidone are
knbwrt arad/o:o rconimereiglyb eavaitabis] efoedeWﬁuapfmrs]rat Jff\lmhcki)l; Atithe I\élanchester

sol.ve . 1S, I to that the ree pase O
Ot See i ANPLATS CHST SEMRy not be- i sof at ed

prior to salt formatlon as deswed It will be
AGBE R Rty bt TS o5 e et B
()i nt eémld?)aet esmpeed oMmfokrnelaP(liEathad icompelinde eNfaemars(10f to form a

formul a t he above processes may require
COH@BP%‘? ald {%Wal'éyéﬁdl nternedi ate step or final step to

(||)y| e'd@pfdf@:tlﬂ@%lnﬂ%?tl@wﬂ?@@ﬁ rod¥ratieg tHeosbnastind of formula (la) to form

r ot ecﬁl on of functional groups may be effected
Reynd ohieERLedRal means. Thus, carboxylic acid groups

In Qﬁ&ié% (BRelBtermediate protected amide for example the amide ester (la) is not
isolated. Amide coupling and deprotection, such as by carboxylic acid ester hydrolysis,
and optional hydrogenation may be performed under standard conditions as described

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

-CH,CH,COOH may be prepared by hydrogenating and deprotecting a compound of

formula (Ic)

12
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protected using any conventional protecting groups,
for exanple, as described in Protective Goups in
w@e@anieoChem stry, Ed. J.F.W MOmM e (Pl enum REBEB2006/069943
1973) or Protective G oups in Organic Synthesis by
Theodora W Geen (John Wley and Sons, 1991) or P.J.
Koci enski in Protecting Goups, Georg Thiene Verl ag
1994. Exanpl es of _suitable carboxylic acid protecting
groups include greups selected fromalkyl (e.g.
met hyl, ethyl o but I ), aral kyl (e.g. benzyl,
di phenyl net hyl sor=triphe et hyl ), and silyl groups
such as trial ky ;‘ (elg. t-butyldimethylsilyl). The
carboxylic acid pro e@ting gr o may be renoved by
conventional techniques. Thus, cHand
silyl groups, may be renoved by solvolysis| e.jg. by
hydr ol ysi s under-aci dic or basi@®)conditions™>7Aral kyl
groups such as triphenylnmethyl nmay be simlarly be
removed by solvolysis, e.g. by hydrolysis under acidic
wheoeidi ti ons. Aral kyl groups such as benzyl may be
_cl.eaved by hydrogenolysis in the presence of a netal
“cat EPRFeNSR AiNgle QA dadieubansh 286 e vrahthalsngntindeanpe substituted
in HeS2a5 @, St B! £or BhoMRbE By R'CHTPRUNE @S9 Lgt#:@ﬁdbdopa%herem R*
a pharmaceutical l'y acceptable salt thereof may be
reprgpents aguitable sarbondia @riddirefecting: groumsychirasearalkyl eagidiedry!.
R he dBbcReten (B HBBOtcRRR) e PRfipmyed under standare
copditionfi suchrasriedtet that)are desdiipad hieredn, @ad mpy be combined in a single step.
al | ergen-i nduced asthmatic reactions), chronic
obstructive pul nonary di sease (COPD), cystic fibrosis,
A eompesindiof famalad(ld) enayi ke prapared by réanting ersampanad of formula (IV) with
' di sease states include di seases of
a?ﬁgﬁg@g?ﬁgngégﬁphal tract such as intestinal
i nfl ammat ory di seases including inflamatory bowel
e S8l se u Y | t1.S
AL, o o raRRs( 3 B5pQlnd b Rrkhle ) ¥ beSBrepared by
inteecdnegrsion fexap other eocmpoahdspiynmelapds Jhes, #Fwotripeundoé formula (1)
unds L ovent i e trgat..: -
LSRR s Pl il cBhee Lelfbbufls P forkRiel (ECleing conventiona
intatdoaveysion d eroceidutdss suntl haspeisermegsdtioni tof geometric isomers e.g.
- reacti Ons. ou [ ' .
|nt8§c nﬁﬁ&gﬁ@%gtcﬁg%pg f(t)r]al’mggsgg{b\f% %f‘é/ grg%r:g@?(ve%lgﬁ bgﬁ/e%fn an exo and
endorjoubie thiond 1 fios egample LipterconvenrsidnareteieaeaGEsC{CH)QOOH and —CH -

C(lgglgb@g&ﬁ"ﬁ ¥1a9/ia?s%aiﬁaﬁdeoérotcgc?urgg?ot El%n%?l% ic&?rlterﬁd’naacgd salt form of

a compound of formula (I). 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

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
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i nfl ammat ory bowel disease A disease of particular

interest is allergic rhinitis Conmpounds that are
waeiagowdst s of the H3 receptor may al so be of PUBEP1006/069943

ot her di seases such as non-allergic rhinitis It wll

be appreciated by those skilled in the art that

references herein to treatnment or therapy extend to

prophyl axis as well as the treatnent of established
evaperatien ehthessolvenht iltonde bgbindersteashihet gsireg bass atip £ompound of

forHL)| fmeper ﬁi‘éy%%&ébﬂai@dz& | rrsdiohSad ficieql are

use as t apeuti c agents ere i s thus provided,
as a further aspect of the invention, a conmpound of

It \]tcwﬂ grglélgﬁreg:la}eooﬁy fhobd %l@ﬁﬁ Whd SRIHAY it ﬂ%?/eo%tc%%!)?ﬂé% lise pro ected

use 1 n erapy According’to

degyativhe of intesmetlietes ushe rrethe@rqnemmooexﬂ compourgs qﬁforanula (I) Thus
! |
thé BRI boses eV edtire e fiectoR 38 ARHIEHIC L Slep of fnal step to
yleﬁatineaumed céropouride Rrotegtioneand defpretagtionfof fumtlerl[abgmws may be
o " : )

effELBA LB soyhubl ks TRER. calthR 4 BERK: 800p8may be
protactad heingany !coramntmrhal s_td@qacelag graupaciedexamnaple cfs, dashrilpdd m

| . I n
PR EARP I SRR B Sr 0. Lo (P PHAS, R7s) or
Pratecivet Gioups sabitgahiceSyatifesidioyThesdaraii. Greendpgohn \Wiley and Sons,

BRIl B BB 4L i By 8 2

phar maceuti cal conpositions can be prepared usi ng
sta dar.d ced Thus resent . vent| on furth
BB U R B arb R R R FPL i Ui fetf i fom atky
(e bom@tﬂy& efHy) oot—bmyplmawqelgt beadyl, )dlpi'ceuglpteﬂhw er Hﬂihbnylmethyl) and
her eof o

h
s Rl SoP RO h ) BPR Bl eRUuShE R AR sl protecting
gradpst teay ibewenioved by Wohwentionsl tbmmmarmsbforaaj@mpﬂwamyl and silyl
sui t abl éeat anb ent '

t er at n her.i c . "
or§iss By b HmB LSRRI Pt B uToNSE ERBERGHE O bagig ponditions.
Ar@lkyllgﬂéwmmalasaﬂbhenylatetm @y bergimilany ueoveapy [kelvolysis, e.g. by
hydro?ysus ur?aer aclda bc:grtuiS t’onsaplimlk?/?groups sugh 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-
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.qg.
Crohn's disease or ulcerative 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
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preparations e.g. oral liquid preparations, powders,
granul es, | ozenges, reconstitutable powders,
wo mpogotmbl e or i nfusible solutions or suspensi BEIFEPI006/069943
suppositories. Suitable conpositions may be prepared
according to nethods well known in the art for each
particul ar type of conposition. Conpositions suitable
for oral adm nistration are of particular interest.
Phar maceuti cal conpositions adapted for oral
CAHIPBUAGS Ldf ahé GRveMBYn RRayPEISS Bt 60U i HRCE: étﬁeﬂp'of $aShCeblyposis,
as capsules or tablets; powders or granules; sol utrons
CopNSHMISOTFI GRS i n aqueous or non-aqueous | i quids;
edi bl e foans or whips; or oil-in-water liquid
emul sions or water-in-o il |iquid emulsions. For
Furthet giseases diclusieainflammiaiiry tdisgaises df rihe rgastrointasinalatract such as
; the active drug conmponent can be
In%ﬁﬁtﬁﬁgﬁﬁaﬁfﬁégﬁﬁ%ral, non-t oxi ¢ pharmaceutically
acceptable inert carrier such as ethanol, glycerol,
A YRERIe FRAricfer lnkdiEst CaNIGE FpL L @bl e Tor i ncor porati ng
Into tablets or capsules®my be prepared by reducing
the compound to a suitable fine size (e.g. by
: , : i v . T . .
OB, Bk R priBfonich B 1 A1 eRefio i te B GOy ciscases
sualk as hon-aliergiephipitisst arch or nmannitol . Fl avori ng,
preservative, dispersing and col oring agent can al so
be present. Capsules may be nmade by preparing a powder
it willxbes appreaistadiey thdsedskilledvie thenad thatl fefergnéesr herdin to treatment or
[ e ' I ' -
nd43pPhie RIS o B Je ARl B o el Poone
stearate or solid polyethylene glycol can be added to
t e ] Xt or ihl1n i
As RS Bodlie Sbelfaio (R L heliRREasly abbeptable sats
thergefraragaeful asatherapeutiaadentsat e or sodi um car bonat e can
al so be added to inprove the availability of the
nmedi canent when the capsule is ingested. Moreover, when
Thetesisitiers wovided, essafupthersasipeetidf ¢hebinnergion, a gbrinpauntdsof formula (1) or a
| ubricants, s t eni agents, flavours,
PrirEr el ke aE e e KSR I E°Eént s can al so be
incorporated into the m xture. Suitable binders
i nclude starch latin, natural sugars, such as
APt Bt dseri el bednealiph Gaisdk droieed fidul of 2 gameound of
forsyun Bt brc agpharnsidelticatly acaeptablet g dwaedfhfoprthe manufacture of a

medicament for the treatment of any of the above diseases.

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 (I) or a pharmaceutically

acceptable salt thereof.

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

standard procedures.
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sodi um al gi nat e, carboxynet hyl cel | ul ose, pol yethyl ene

gl ycol, waxes and the |ike. Lubricants used in these
walewageiedor ns i ncl ude sodi um ol eat e, sodi um st BEI/BPEN6/069943

magnesi um st earat e, sodi um benzoate, sodi um acet at e,

sodium chl oride and the like. D sintegrators include,

Wi thout limtation, starch, nethyl cellul ose, agar,

bentonite, xanthan gumand the |ike. Tablets are
Thusr el Riesant inveptieadRBereRroyiges sprIPPBIorawhisheemprises a compound

I i G@n

ofglr)]r’gﬁ%}'f SII) r?? ggé}?ﬁl%tabélﬁlcgf eiésc:égga'bﬁ?aélaﬁgtﬁrbg gtul)r%ﬂg with 5ne or more
pherRagauscally %ﬁ@ﬂﬁb'@@alﬂiiﬁr&ﬁﬁd@@x@lﬁ@ntﬁorrpound sui t abI y

conm nuted, with a diluent or base as descri bed above,

and opti onaIIy, with a binder such as
A eempestiioneeftipe awentigno wbichanawabe grapates byjadraixtune, smitably at ambient

VAR o) n 0 n
tergwglraré}’l.]fr@ A’ndaé(tbggglbéjr& %rﬁs%crge}nlé&a or&%t@iqgrs&g?*’p%erﬁéral rectal or
intcangselr admipisgation andi/@er siagh, abayo betin dime dgremof tabtets, asapsules, liquid
t I [ S . .

orife P Co., SR80 Mot G PERBOR BRALRs, LREndgR.Hebonstnutabie
posvdets, apjestablep or gnfasiole palgti@]s acaaxin‘saermiurisl agesuppositories. Suitable
cofrgJogﬁ br‘@ha?f b& %lr%d‘gré’ds 'a%c&& {hoésr %;jllel\{/rle@\{ naﬂ% art for each
pagmfault)mewﬁgpmphsathmv\der i xt ure can be run through the

tabl et machine and the result is inperfectly fornmed

sl ugs broken into granules. The granul es can be
Cdrofmsitioas editabte for erat admipistrakiomaretad paitieutbaintezéstf or m ng

di es by neans of the addition of stearic acid, a

Stearate salt, talc or mneral oil. The |ubricated

Phaimbe&tﬂcalscmmpmsim%amﬁﬂ fbmt)oaltad:hietsﬁratidfhena;orbpopmdented as
ent inv

.of the.
cigtietk WRIERITER FPLRSr P et ST arBBUR gt i Syspensions
in d'qmemlslqr nwntdqoeld)usgm;lum édible dgdms bewbipanar altintwgtarliquid emulsions
A cl ear or opaque protective coatin
or(\!\/@ﬁ%q%pﬁh ‘ggmét'lséoé‘él i ng coat po?ushgl | ac, a coating gf
sugar or poI ynmeric materi aI and a poli sh coat i ng of
i ded ded to th .
ol s STl RGP Bl IheclER o b i GC 38U g active drug
cofripahést %dmbe &Srrtbﬁieutwlﬂﬂan &yalupenmxab ghamiaceutically eceptable inert
repare i

it PR s ot e atep e e GRS pvdis SHihie B ihdorporating

iNtOYEBIELS of 3pduesPHEPBE ptﬂapbsedobys&awmgwmetdmp@oﬁ@w@ duitabledfine size
suj tab IX fl avoreéj chueoghs sol.ution, while elix

(e.g. by micronisation) and mixing with a similarly prepared pharmaceutlcal carrier such as

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
stearate, calcium stearate or solid polyethylene glycol can be added to the powder mixture
before the filling 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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are prepared through the use of a non-toxic al coholic
vehi cl e. Suspensi ons can be fornul ated by di spersing

wo b@7oowspound in a non-toxi c vehicle. Sol ubilieer/EPANE069943
emul sifiers such as ethoxyl ated isostearyl al cohols
and pol yoxy ethylene sorbitol ethers, preservati ves,
flavor additive such as peppermnt oil or natura
sweet eners or saccharin or other artificial

Meraearewbers desirail oheedeskary cauitableshinders aglladts, Wheicants, sweetening

ag@ﬁgr ARFJuRd %i’lsquirgﬁr‘?gogaérﬁs GRABBE s% %g%:‘rg% 253.%&%' be incorporated into

m ni strat m croencap
th¢ onixtuteat Sitabtenbindérs dndledepstapmd gellatirm matakbsgpgars secrsagighucose or

oo RS AT AR Pl AP b Yy AN A b B ADR vagpeanis o
sodin aalgisatke, amquyseﬁutcbﬂths%umlehydemmrmyml,t wames nand the like.
Lugﬁédn%‘aﬂée}ﬁ ?no% e d%gggeorfomg ei eowgg oaf%agg,:]tssgdlgnme stearate,

preserva |ves oné or
m@mskum eteerabe sapkitem |beotcm’|e csd@uradqcetate r@dagmms)nde and the like.

ORGP ol B R E R, e Seioes, eapurpepionig, anthan

gunethy theelikeu ITadletaac: imohylateldylfc&mxampje;cﬂysmepa@g a powder mixture,

o b GRS U et .

pop/deSEnd:turenS/prdpamd byeixivg the abepbent, fsuitablyrcomnoiriutéd, with a diluent

or SRR ATUERT bR B0, BhEEbBraly wRABOM sBr 3o sarbeprmghycelliose,

anaaltginate, cgeldtira | oragenirs/| @yrrplideser waddlvien mgrdamtcduttieas paraffin, a
um_conpo

t ernar nds (e,q. hbenzal koni um
<RI B8 5aRE SUHO A A LR IEBT S AT i bR ton agent such as
beginité padlidi ov dﬂal@hhﬁphdﬂjhatmmpbwberagﬁmms an Be granulated by
henyl.rercurjc nitrate he mercrlc cet at
Wi el Sish o SvaBesttel Dot ciBRotdEiagG o solutions o
cemh@swlcﬂt;bwmahc: ﬂ’iwérla@dnbefﬁitlyqﬁgdﬂirﬁwob) scrasn.| hﬁ@rﬁ@lt@hatlve to
sters o ra- r oxy. |c aci
SHARS: 16 Syl S o BT e R e TREH?Y 2ghdhe resut i
m@%rrkﬁﬁly %ﬁﬂed@l@ds@bl@én ﬁﬂf%?bﬁulgslcfheagrafithlbgbargbé Qubteated to prevent
C oro sorb idand._its ts an
ST ISTE LG OBNGS Cles S Mo S PR gt eprB s Grate sait
talg UsP RSl BRI TREMDtricaRy nidelied®s shephasmpeesdd Gab béblets The
acceptabl e wetti n% gent whji ch functions to wet t
cowpynq:q %fghe present invention can also be combined with a free ﬂowmg 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
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
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
emulsifiers such as ethoxylated isostearyl alcohols and polyoxy ethylene sorbitol ethers,
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of medi canment to facilitate dispersion thereof in the

aqueous phase of the conposition. Typically, the
waemantieof wetting agent used will not cause fPEIEPZP0E669943

the di spersion during mxing. Exanples of wetting

agents include fatty al cohols, esters and ethers, such

as pol yoxyet hyl ene (20) sorbitan nonool eate

(Pol ysor bat eagq(‘?? An isotonicity adjusting agent may be
presafvaliyesl flagoradsiitve sutts as seprsrmint il phnaowy sweeledsrs @y saccharin or
othér“&l %a‘P%wé&@né}@SﬁHd tﬁ%xkéé’ nél?oc‘PJetaHE?j.'n reduced

leve irritancy 1es of 180 onicity adjusting
agents include sodi um chI ori de, dextrose and cal ci um
orgj e i 0 of it

WS orPPprasy SBHAETRoR, SRRRRch: i Hral "EuRRERER oan be
mlg@@ncapsalatﬂde ddweplossglation parmmlsosbetprarsarad \IPRroleRY aprsustain the

reragéé %é %ttéxan@ le PES t.pg%fegtw@%hg.t,sg)gﬁtg I\égél &a?erl 1‘\; P;;&mgrs wax or

thextikaur e that the conposition is not rel eased or
atom sed until a sufficient force has been applied,
ot herwi se snal | er doses may be applied. Typically,
For W@wapalaWMpistea@noauitabiqasommsitMSusadonﬁdriallya cbuatainl @ene or more

sué%énn%@% %{enﬁé gﬁ% og%anc ?gg &aﬁ’\tqsh Sh(g 8‘“@‘8?‘? etggg aggrﬁts gad/or one or

mdré GsatdnicityFealjusting egerds aI adm ni strati on, fI uid unit

dosage forns are prepared utilising a conpound of the

i nvention or pharmaceutically acceptable salt thereof
Exam;bm st susgendinghagdngs mHtteiecomrpoxymmbth;dmblebdfe ngeegmnt hteagacanth,
bel th| e g ﬁ@ncentnratlloqqhtf d, &80 be eith | il

DR En BEdVERHPEE S P Y FNYRS \%YﬁPén &9 |’H'°b?°@b%? fingg cellulose or
cagaixy metimdcelltlbse sadipmund can be di ssol ved for injection

and filter sterilised before filling into a suitable

vial or anpoul e and seal i ng. Advant ageously, adjuvants

FoB Widbilig parpbses| tharaepbsiedn of ther @%eémah\'yemSn aﬁwy be protected from
ved in the veh

ents are di
AT CONAG R At 9/OWR oY LSRR | G S e DA 5 Examples of
phafrgafeufld:éllkll ra@c%métﬂet bﬁtl-‘ltfmabblandagéﬁﬁ vart egreservativedl may include
upder vacuum Parenteral sus i ons are.prepared i.n .
QP A HP T o RS ool BUR S, BRReifoniln chioride,
ce G PNBO Lnd taylgytﬁmme@hlmrmet) hmemhep bgemtﬁs(b@acbt@hylh@rMm nitrate,
di ssol ved, and st [ sat not l?e acc I [ Sﬁbq?
ey PP I6 2CS it i TSR Rk P oRB s (O AT Allenylethy
aldoPoPArityberi2@l dedhdn, &ﬂtb@&t@nélte%t@@%e Qr\ssltéts af §ér@fhyldﬁbxyben20|c acid),
vehicle. A surfactant or wett] nq, y be incl|uded
chelgting agents such as disodium edetate (EDTA nd other antl microbial agents such

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 aqueous phase of the composition.
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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the conposition to facilitate uniformdistribution of

t he conpound. The conposition may contain from about
W@ 2090118909% by wei ght, such as from about 10 POI/EPHNEY9943

wei ght, of the active material, depending on the

nmet hod of adm nistration. The dose of the conpound

used in the treatnment of the aforenentioned disorders

will vary in the usual way with the seriousness of the
Aryisetgnigdy adiusting agenjrralobe {nshidedte ackipve m&prwtﬁemth body fluids eg

flufdsnarl tRE nfaéeﬂtc%(/@ ré&ﬂ’tﬁ\\é‘ﬁﬁ’reé{&eﬁ I&Ferheéﬁhltg re i Jflé’é’b}lelsotomcny

unit doses may ‘be about
adiysbing agerds inglugesodigm cfftlﬁrldéx@mﬁmée aod p@cnymwldeand

such unit doses may be admi ni stered nore than once a

day, for exanple two or three a day. Such therapy nmay
Thexipliarrseb Eomperiiansrof ghe weesest iwention mey beradsmigistered to the nasal

pRERI IBEEGE? gﬁ'%%k&‘é’&ﬁ&gsé?&@ L eﬁe WLE %lﬁ Q/‘ﬁ%"i}rﬁﬂ 8F Pnodifications,

accordin e I nvention sultable fo
m@dﬁhrmﬁnslfacatre@lbyé@dnl%&arEur@a@abtms tybe g detipMerdyto be beneficial as

th%mag egtg%@tth%{‘thgfcgﬁl@%? ncﬁtrigagafgr %,tﬁgﬁ%g n%rglpg§uﬂ cient force

haanueq;hapmwdemth@wwec@mpuﬁu dossssmay clor dipptied o Typically, these pre-
coh{rE)Y%@E?nongn orp§¥m§u é‘qﬁﬁr‘?g bofie% QE’Q BF‘;BlEaQt %Hk}lé’[)f holding 8 — 50

e o ther I'c ag e
mieo{ @ombesitirhand eadhi dprat wilitypicalhadelives 50 enO@uhrrpI e H4
receptor antagonists, anticholinergic agents,
anti-inflamuatory agents such as corticosteroids (e.g.
Fdr Ipateintmslmdmlmsmnoonme umbdoﬂag&éd)masam @repiapscoptilising tascompound of
nonet gsone f.ur oat e i anci %%Eone '

t de, , ,
g URESHRT it s Rsrincal, SR RPLCPAL A s ssglssyenice. The
cofriponad-dependinglah traaﬁvemalmérhcammbnrratuomﬁrusgda ¢S Bgier szspended or
.Le .. .S | U cro cate Ccro SOodl u -
aisivii i 3Pe VehEl oot s B REARRE Te oo SRTlarc b dissotved for
injéalvnbér%dégier @tbﬂlfg@ﬁbtg(&or@nﬁllﬁrm))(@gta%lf@?@ viBICBB anfpolie and sealing.
y , , .ant agoni st s, .
Aq%%g??%'ym ?‘g&g,”"st Py%ea gﬂﬁa'e%%ﬁgﬂc’i R B’i"?@‘feé and buffering
agl@ﬁtsgaré dusﬁoﬁ@d dninahé agbigiest To @ndaméefnmsémtﬁhtaatr@gmhmisﬁwn can be
or et a ren Cc agent e. g. sal net
IreQa PRER IS, TGy JBE Sied ahd L iy, g ey oy Parentera
su%?zs‘%‘;srgaé@ ﬂa’ﬂiaﬁécﬁm%@ﬁﬁéhﬁwﬂ g;dasﬁm g%hﬁgrﬁléiceg/‘f‘ghat the compound is
a
SUSRRTER) o e YEBISHS INSUAc, i bOIPG A s SAl oy At Slgfliaation cannot be

acedhplihed by fieiBh.S TR Borapdundi daa|be3@@rﬂ%§d by bx;yuslulre fofethylene oxide
clear to a person skilled |n the art that, wher
be(fﬁgﬁ,saﬁqqngto@ in@ glelgrygpicle. A surfactant or wetting agent may be included in

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
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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therapeutic agent(s) may be used in the formof salts,

(e.g. as alkali netal or amne salts or as acid
w@oderoiem salts), or prodrugs, or as esters (ePQUI/EPIN&069943

al kyl esters), or as solvates (e.g. hydrates) to

optimse the activity and/or stability and/or physical

characteristics (e.g. solubility) of the therapeutic

aent It will be clear also that where appropriate,

andpgn FEACEIH | OROEHIPRS rAgFoingude dtheninypRtiaaiErs siakle for oral

adﬁﬂrﬁlgﬂratBhearidbeeHFé icaPall|& 8 oRELYAINCSIMihBtratidri F 8 @dxmple at a dose in
pect, a conbi nation co%n}aprl sing a conpound of formula

the [3ngg,o’f 40 fh#Qree 8.9-iabam t&cﬂ@@ﬁlgétbl e salt thereof

together with one or nore (such as one or two, e.g.
one) other therapeutically active agents, optionally
Thi qomReHRADANhBREMIRaHisaCEAMAASEIPNY ageasding imihe ievaniipe may also be

us88 ¢ %mﬁ?ﬁ‘a’h@d Q4th %r ngILﬁb%r ofd 8t ﬁi@r@%tﬁe‘?‘iﬁé?&&éutlc r?gents for example
ant agoni sts whi ch may be used alone, or In conbin

othgriantibistaminic |Roepls freexammpie Hinteggeiar §ﬂtagﬁr@st§dentlchohnerg'c agents,
anftRARRAESLS AGUMY OErémvgﬁs%oﬁQBQleﬁ)‘i thtﬁmggsone propionate,

receptor, “for” exanple e conpounds di sCl ose
beglapledtasaB® Hipeapienate, naomeiasbnechinate, AGarauBtloEDacetonide, budesonide
an@zﬁ)@ggtehﬁd %I(ﬁ%ﬁoiﬂ' W2/12t2%§ ' &Vﬁ&? %@%l@élogﬁtgf\ﬁarﬂmgtory drugs
mbi nat1on conprising a conpo ornul a ( and a
(Nﬁal@dr(ggosg@gm gpmaglypater nedocromil esdigh), PDE-4 inhibitors, leukotriene

an%ﬁgfser\%g@@ﬂéé%r mﬁ@ﬂc‘ﬂjsslzﬁerr @&Qﬁa?@%u&@t(gro'%dd@ §§R1 CCR2,

CCFRYI eGan8.i OXERY, Cgé}%htlﬁlzﬂ?\ta(gmstﬂi ?ht@g rl]rrg:ab@rs doyptaseeardrelastase

|§Jr§‘gt5é?a %n%%nﬂ”ﬂta@&b?ﬁs %%Ft&?eng?mgg?ap%bgﬂgtg% or beta adrenergic
agdntas(eeg eeatmetemlc Fsadhitarng, ff@rnfdrerdi dsn@eexbnt&rputahne and the beta
ag%ﬁilrsngﬁ{egr ed HaRe! 8é4%20 Wcﬂ‘b%?)t’ Bhoo, %@65)%58{933 W003/024439 and

. clenb ero ["érb
WOep082%1%0dnd dadtrithareafylor antndfacheeigﬂnts ¢.@rdndibwkic agerasu dnd antiviral

ag%ﬁtlshfthar%r ec%ar tfoog p%ﬁ%%ﬁpékﬁlﬁ%i Wﬁ tﬁ(é %ﬁftﬂ?{éewqﬁe}e gﬁgrro%é’te the other

enecarboxyl
thﬁab@hmt@eamst)tmay bé ueed Inathe fcmfn sfaftdﬂat(armlascaikahhnetal or amine salts

orgg%{dﬁtc{?ﬂ@ﬁls%lt ;9ro égrﬂc}lag es? 8 (e %nggldélfgﬁ%tsters) or as solvates
(e lgohgirateatol cmj]mhsb méraenwtymmrcatatﬂgy) and/bs phyfsimal exaragtesrstics (e.g.

sof B0 & 5molp@PeRic Bacs “hefifl e’ BoBE ARENBPL Rk PobiBbriate, the
thergpaltistagents thaydse tdease opicatly predornm WO 02/ 066422, WO

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (1) or a pharmaceutically acceptable sait 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.

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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02/ 070490, WO 02/076933, WO 03/024439, WD 03/072539,

WO 03/091204, WD 04/016578, WD 2004/ 022547, WO
WQRMAOBIBO07, WD 2004/ 037773, WD 2004/ 037768, REA/EP2006/069943

2004/ 039762, WD 2004/ 039766, WO01/42193 and

W03/ 042160. Exanpl es of b2-adrenoreceptor agonists

i ncl ude:

3-(4- {EG ({(2/.?)-2-hydroxy- 2-[4-hydroxy- 3- (hydr oxynet h
Inﬁrbepﬁr@ WP@phgh? érpﬁeﬁ n H?&qujs @)gypwbmﬂtlw ycomprising a compound of

folRIN aNgsh F?B@r@hgr%ceptor agonist.
3-(3-{[7- ({(2R) - 2- hydr oxy- 2- [ 4- hydr oxy- 3- hydr oxy
nmet hyl ) phenyl] ethyl}-am no) heptyl] oxy} propyl)

E)%ﬁi(’jbf(%h Fgfgﬁ?@%&&é?ér(e t&%;@(c;l/ e[e(aqsmfa%rc[l (@hich may be a racemate or

a %ﬂ@'ﬁﬁpafﬂmrm@sﬁm Rcﬂwn(lwarr)os@bmamgu (Whishenyl be a racemate or
a s;}?ié %F?atlo‘?ne[r Q? Iﬁéﬁygr%)%ﬁﬁtﬁgﬁ)t }éq_rr%g er& ra\)(/hl)cﬂ I'r]r%}ytlé 5’ }’étcg?%ate ora

am no

sir(glg/draeteysrcemdmupbmntbb R, R—qiasthlysdmx)y lsalfnefgriolf fendterol, carmoterol,
etarﬂgér‘ra]r Ioﬁéﬁryﬁ/l%am no% enyll-] gi}ﬁ&'{ﬁ%m no?m?rr%l/l ]reHrortﬁ/rth bambuterol

in@catﬂaeql terbutaline and salts thereof, for example the xinafoate (1 hydroxy -2-
naglhﬁg%n[e ar6§<y?%§)r% c} oﬁl %E&Tég QF&QMM&&QPBP@@Q’ t!):;s%tol?% ﬁ)utamol or

they mmarlatensnﬂ- &f fprmhetefro).| lammaeembodlment combinations of the invention may

|ncz¥ﬂdesl8gwé%haé:ﬁ9 f& éérﬁbiﬁrgﬁﬁl?tﬂ ?goiuss h)?émp%,oc% Xa/oLngsh\?vH%L provide

effeytiliedrynctiobydtion Sortabduo Ky hdurs grilongér. n- 2- one. The
b2- adr enor ecept or agonist may be in the formof a salt
formed with a pharmaceutically acceptable acid

Otﬁ@rl @Ciaaféntafééab@kllédmrslt§,unéwﬁ Qﬁ&HeOHbgcnbiaurTﬁar VO 02/066422, WO

hydr 6xynapht hoi for ex
024170489 oy\{fg 20248 0i WP, Oéa’oﬁﬂ‘lﬁﬁ cW% UH7253Pe VO 03/091204, WO

o4¢01@8?8" WO bowbﬂs\wam I2©o4/@g’rmal‘wg 2004l azrans | W@ 2004/037768
t hal eneacryl i nzoi benzoi c

ﬂ@éﬁ%%é‘%@@o@/o@m W%%f%@:”@”ﬂl’{}d{o@;”/ﬁﬂyﬁﬂ ben20| c

aC|d I n anot her enbodi nent, the invention provides a
conbi nation conprising a conpound of formula (1) and
Exampiaseni Psiadeen2eecaptonpganistaingludgoni st s i ncl ude t hose

3- A FELEHBD-hr bR S AR 323 (R ) e RBD TR 4Mno)

hexyl] oxy} butyl) benzenesulfonamide;
3-(3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-hydroxymethyl) phenyl] ethyl}-amino) heptyl] oxy}
propyl) benzenesulfonamide;

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-
phenylethyllamino]phenyl]ethyllamino]ethyl]phenyl]formamide;
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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PCT/ EP/ 2005/ 005651 , such as (2R 3R 4S,5R2 ,3 R 4
SS5R-2,2 -{frans-1 , 4-

waeyorohesanedi yl bi s[i m no(2-{[ 2-(1- et hyl - 1H | PATIERD6/669943
-yl ) et hyl ] am no}-9H puri ne- 6, 9-
diyl)]}bis[5-(2-ethyl-2Htetrazol -5-yl)tetrahydro-3, 4-
furandiol]. In another enbodi nent, the invention

5 ﬁr ovi des a conbi nati on conprising a conpound of

B[4 (R-amiso2rmethy Frrppdy arhenytanyinelgaenyl}-ethylamino)-1-
hyéfgxy:em}glgaﬁgmig%ﬁ_g?@?rﬁzﬂg] ude corticosteroids.

Suita cort Ich may be used in
conmbi nation with the conpounds of the invention are

hes! [ . ed r{,.Cco [ a hei .
T 8580 BlecBRty | AULA IR0 bEooH SRR A SNEE formed win -
phesmagsiutieally neccrpdabiet BYiH  [Seledieds dtcom esulphusigni Bydreehdgric, fumaric,

hyg?&gg%?ﬁ?ﬁgﬁg_ %Léﬂ]g}'gaq;_o e @-rh?/mo?([)-%t-r‘r:aphthoic), cinnamic, substituted
cir[[tahﬁy_dr tjbpjnerlﬁapaﬁg,t hysumeami,c[, ( 4sulghEnific- 1 naphthaleneacrylic, benzoic,
4-m§fh§?§/b%%9é@§-o‘? qg@@m%%ﬂd §:cg_ 'e?uQ&E%ﬁﬁaliplnggylg?r)zoic acid.

ene- 1/b-car Ic acrd uor one
6a, 9a-di fluoro-17a-[(2- furanyl carbonyl)oxy]-1

n SReRUEANGR, T B 3saReE pabbidudh FhRAIAT  compauna o
fofmuld} ®)d arbad@wsitiefdaiagooist. 1b- hydr oxy- 16a- net hyl - 3-

0x0- 17a- propi onyl oxy- androsta-1

, 4-di ene-17b- car bot hi oi c acid
AZS- (&ganists t etcludby dhasef udisslosediS- il )intestadional  patent application no.

chﬁgg@ﬂéfoggégﬁ' L L0y drQxy- 198-seddko% 9804 & b R)-2,2"trans-1,4-
cytlohexamedippjicira2-ay I oatindH - jridazobdrsihetsy nino}-9H-purine-6,9-

PSRRI S SRR oL

met hycycl opr opyl car bonyl ) oxy- 3- oxo- androst a- 1

L4-dienes 17b- carbot hi ol c aci.d Sfl uoronet hyl ester
I 583 BT RADRIRET 488 bbe e g7 udesp cdMERETA T SpmE 56 2. compound o
foreqile(l) @vd amentilinflZhrditqpy egéranat e ester), budesoni de,
fluni solide, nonetasone esters (for exanple nonetasone
furoate), triantinolone acetonide, rofleponide,
Arttiigfl farastorle agdrig.idclude] €dricosteroids. Suitable corticosteroids which may be

us%ﬁ%é%%&wgé%lhg eggplﬁéo%)%; ]Cﬁféﬁ%_i@vegggraiaé%ésose oral and inhaled
coRItbs 8RS Tan@_ftggiir q:?aida;gs_RWFﬁc& bR anti-inflBthmidlory 24ctivity.  Examples
At IEEUn BB R RES AT, o RIG ASone, ffcasone. propionate,
6o lB-AMds XM BIRRAr L 1YL methylar ok fa-RREN 3lthiaBole-5-carbonyl)oxy]-3-
thi azol e- 5-carbonyl) ox%] - 3-0x0-androsta-1 , 4-di ene-17
oxp-aodrasta- hidslieneatificaspethigisr aniek Stiporamaty! es, 8udidifluoro-17a-{(2-
- - - r alhC oxX¥l s -yd_.-_ ) ..
fu%ﬂﬂg?réérﬁ’xl%%%]X‘an@ra}é)&glpg%&]h%ofXJ(O dndrBstI%E_B%Ka 46 p-carbothioic
acid S-fluoromethyl ester (fluticasone furoate), 6a,9a-difluoro-11B-hydroxy-16a-methyl-3-
oxo-17a-propionyloxy- androsta-1,4-diene-173-carbothioic acid S-(2-oxo-tetrahydro-furan-
3S-yl) ester, 6a,9a-difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17p-carbothioic acid S-
cyanomethyl ester and 6a,9a-difluoro-11pB-hydroxy-16a-methyl-17o-(1-

methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-173-carbothioic acid S-
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1 ,4-diene-17 b-carbothioic acid S-fluoronmethyl ester,
6a, 9a-di fluoro-1 1b-hydroxy- 16a-nethyl - 3-oxo-17
W@2(02/021681 3- PCT/EP2006/069943
t et ramet hycycl opr opyl car bonyQoxy-androsta-i , 4-di ene-
17b-carbot hioi c acid S-cyanonet hyl ester,
6a, 9a-di fluoro-1 1b-hydroxy-16 a-nethyl-17 a-
(1- met hycycl opr opyl car bonyl ) oxy- 3- oxo- androst a-1
fluorpriteyi eester, bedambibabinsi estarsi dorStxampie the fjprepicrate aat@r or the

172%’1?@%%@%9@ Fé‘a%?)tée%ggfeg%@%f ﬁ%?c%@%?%orﬁ&gsone esters (for example

cost er oi
maraetpgone furaale), ctaibyeimplonexgdetdnidd - tefidpanige, 1ciclesonide (16a,17-[[(R)-

cy@@h%@@ﬂ%ﬁbﬁéﬁ%ﬁg cﬁ(gﬂ-ﬁ‘?é? - afd?’o' ﬁ%?@%0447 eun:eg%?&lﬂp)ing Cbutixocor‘t
progionaie eRIBRAQB54D rqmdltﬁﬂé%mﬂortg:ogﬂetcmdmofr partailat ingoasit smy include
DY, BTSSR SRR R o o

thhf@é-amérbml)bbd@etdmsaﬁdmwﬂ aciérie-1TpRcdrbbthid Necigat Sftoromethyl
plication and patents: W003/082827, WP8/54159

estp04] 005 89P0 HRrpdd o0 riuranpisartonsiod]- 1 Bheiens s methyl-3-oxo-

o b iR SRR s Seigh Al ore 1 1phycroxy-
16%@%@%2)3:21YM%C%}6&Iramémms¢lmﬁgfegW)b@%maa 1,4-diene-
17 RIS e L POTRE IR e B PP AT B Qg0 Be ethy-17s
1(rmwc%labropmb%;a)dxﬂ@t&@%rﬁﬂsgtéimml@r@w éaﬂb@bhlmc acid S

nedocrom | sodi um osphodi esterase (PDE) inhjibitors o
flupeomethy! rstasngnd MRsCEIORs FMAD] Inopae SMbRAREN Bhe-soRoesteroid is

019315.%6@%4;&&# dak &g@g@@ﬂ &B§y16&‘mekli\’rhl(%@r03(o°5ndrosta14-

eukotriene synthesis nte ukast
dle(neﬁ‘cvljﬁcccambcshlmctarquctSfﬂnor@m&ﬂwheﬁase)momlaialsome)fusoa(t@ g.
oral iNOS inhibitors), IKK antagonists, tryptase and
el astase inhibitors, beta-2 integrin antagonists and
Nadsternidah eompoepisdravaggiicicsrtiooid agpaigonthat may @ogsess selectivity for

oA G Bl Bhon BT RO Chplpaton morey
indliidied those doUB@daint thgofoliatisg pateit repplication sanaif pg/ftaotlSI Me003/082827,
wikRlsATEr » Whorishu2ey SUaPTob BNz, | Hopas)isss, wooatostes,
WR08BB3TEY37, WO02/050280], WIDGE/G3¢ED9, antvOUH 90 832/5. WO02/02565,

wBRTETA8C FRkgliged”: SRR SRS WBoaooros

WpPLhespLh iVES D E/00340 14 WGUBA)0398 lanb W ©06/0 THEY 0.
PDE4- speci fic inhibitor

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), iINOS (inducible nitric
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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useful in this aspect of the invention may be any

conpound that is known to inhibit the PDE4 enzyne or
wavkiock7i681 di scovered to act as a PDE4 i nhi bi t opCT/BPING/069943

whi ch are only PDE4 inhibitors, not conpounds which

i nhibit other nenbers of the PDE fam |y, such as PDE3

and PDE5, as well as PDE4. Conpounds which nmay be of

i nterest include c/s-4-cyano-4-(3-cycl opentyl oxy- 4-

cyf%qqeogwg]eéﬁym ESVE?)@’H@Q%W |§]h|b5%{|sbdl§g i Iphigiery’ mclu e those disclosed

in A OG8/PsuBEt IMDOR/F0TAY ANV 0%/50921, WO95/34534 and WO99/62875.
cycl opropyl net hoxy- 4-di f |l uor onet hoxyphenyl ) cycl ohexan-

1 -one and c/s-[4-cyano-4-(3-

In QOHe! Qﬁwﬁl%bmemeqwﬁomﬁrémsomet (X ¥PIREEMEURHO REXSula (1) in

cyano- 4-

COUW@t']@bé’HﬂyﬁoQ!medrﬁsﬁﬁéWﬁh[ﬁ%ﬂ )ciplipitie X ePBE4-specific inhibitor
useRAIPMYhddgechsf the(ipleiok Wbél%W 'cbﬂﬂburﬂnsmat ﬁsnlgnvanStO inhibit the

salts, esters, pro-drugs or physical forms, whic
PREA engyRecriwhich is dissayasnd tasagiss ad¥BE4 inbibitear, @ad whlch are only PDE4

mfﬁ&f&@ﬂb@'&om SFts \@laﬂnhfg@’%ﬁhérnﬂérhbé@ro? tﬁéqﬁbﬁ%wll)é[:sl\/&h as PDE3

2-281 trom El bion (Hofgen, N et al
a”ﬂrﬁDE%)aﬁﬁve"leﬁth'iﬂaem (Sept 6- 10, Edi nburgh) 1998,
Abst. P. 98; CAS reference No. 247584020-9); a
9- benzyl adeni ne derivative nom nated NCS-613 (| NSERM ;
Cayppings f wbiehCimavoske edfcdntarest Soplede ngisE-evagh:4-@- cyclopentyloxy-4-

m‘%ﬁ%@ﬂ%@gg ar>1(§|:?§t4r (t:érl uF %EJIO{ 0 %qutzletl 4o nzog}]ogi-gl_ce/ano'd'_ (3-
cydepiopgniethoxiidstiflussemethpxypens) valkRexant vmg/am676m-[4-cyan0-4-(3-
cyﬁ gr%pgltr%ﬂd% ﬂu'@é%@eho%ﬁe%ﬁﬁ:ﬁéo%%&lh@ﬁf @@Sg}s-lé}g%/ano-#[&
(cxXcBwBnty Ry P4 metharepbam e 998 |-capoRieppheid 8 jalscAbsnown  as

o) B U S5 OSGER  ERREo| 202 ot o s,

parntafSeamdsB issued 0B -SepfekeR 199610 S* ) - 9- et hoxy-
1, 2, 3,4, 4a, 10b-hexahydro- 8- nmet hoxy- 2- net hyl benzo[c][1
, 6] napht hyridin-6-yl]- L/,L/- diisopropyl benzam de
Otinvii RIDE4 snhibitorscie dukDBERY IRDE281 itebEbomn (twfgeh, Nast dedbth EFMC Int.

ep nd p I I y
SRVEPIRE o DAL T Aoy o At 2 A e v
24V&843)®0E§W569 b‘enzytadtemreadiers/atiw nommiddied (NICEE 2 (I8SERMIupP-4418 from

crf %&Jgan 'elrgfg%?‘lej'ihg éF Qzéggr? o zEéRe p 3@*’,‘{8@0% v\ée]ntiﬁed as CI-1018

(PDe16878T nted edtribated tdi Eﬁ:ztem,sedbenzodlbeolpudﬂrwaﬂneddlsclosed by Kyowa
HaRS §f WRSTEY66; K-34 from Kyowa Hakko; V-11294A from Napp (Landells, L.J. et
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
(WO099/47505) from  Byk-Gulden;  Pumafentrine, (-)-p-[(4aR*,10b6S*)-9-ethoxy-
1,2,3,4,4a,10b-hexahydro-8-methoxy-2-methylbenzo[c][1,6]naphthyridin-6-yI]-N,N-

diisopropylbenzamide which is a mixed PDE3/PDE4 inhibitor which has been prepared
and published on by Byk-Gulden, 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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pat ent applications W04/ 024728 (d axo G oup Ltd),

W04/ 056823 (d axo Group Ltd) and W04/ 103998(d axo
w@emap7ilsbd) . 1 n yet anot her enbodi nent, the i NRENEPIING/069943

provi des a conbi nati on conprising a conpound of

formula (1) and an anticholinergic agent.

Anticholinergic agents are those conpounds that act as

ant agoni sts at the mnuscarinic receptors, in particular

Furthes eonarrKss dichimay ﬁe@f@tar@ﬁbgr@rﬂlgcﬂ@eéfln threpwalisbed Wgernational
paﬁ&ﬁ%&ﬂaﬁon@%&%‘i@@@ﬂbﬁx@ @Fo#bnﬁd)w%%oﬁ?ﬁ(d@(o Group Ltd)

receptors or gan ant agoni sts o
aﬂdé@@ﬁﬁ/d%ggs@ #pIGPYP Elhpounds for administration via

i nhal ati on include ipratropium (for exanple, as the
brom de, CAS 22254-24-6, sold under the nane
In petranpdhar embedinensghamveniion preddes e coabinatien beropisieg a compound

of AR PR PSRN Under “the nae

Spiriva). Also of interest are revatropate (for

RIS e 5 58 e i

remﬁqr@un@@rtfcuhar thoae camnomnd§twra¢h ane antagonisés of theMe:meheeceptors

duéf;(gﬁta w%@\&@%?hﬁ% &@%ﬂ%é%&@%ﬁaﬁo@%&s of {he MyM./M;

re¢gmr&b E@emdlerys@mbqwndefortaldBfnm%tr&mENmbhlaadat;ononglbdﬂ gpnatmplum (for

ex%]gfe gé(ﬁ’)'gpcl ?@}%ﬁé | e ?%%ﬁ%e )%§|8| %dgﬂggga&\gﬂ%)%nﬁt) 5c,5x1trop|um (for

examblee p® thenero(riide, CGASGB(28S, 753&53@&98%&5’16& examplASs the bromide,

cAR 158719225, 198,81 1 b Sl S S AT ot (o

exﬁ@ﬁ&Sa§%@hyd€robr@mﬂaﬂﬁAS Be2588FFO- &pamhb«ﬁ-r?o)ﬂfzn mbichiisidisclosed in

woBLBE L oS BipuatS 10 oo aiicidrag38 38udd, BJ8RdRine (ror

exbimples CAS 28792-64+ 8 pdarifenatine@or dvaspie, @AG $330990dek ror Cies 133099-

TR R St BB Bl B S e dPEBh Guldfar B, cas

56pa20r8, saftpuhdet the A/ BR7EHEh),: terodiline olforaeyaarie, COAAI15793-40-5),

toIEalrrﬁinfgner olé%g%mplﬁg%?\sa ﬁé&%ﬂz‘%a#g a&hgcﬁﬁazg@ ({J?ort tliwg qgrqr%te, sold

ungét getreand Detrol hetilgtivm for @xample, Bg thé bedride gBAS026095-59-0, sold

rapched chai n | owe | kyl groups havin re a
£ He1 N#rge soRasPogEn t%ﬂ%o?(ure&@rogﬁpk(h glpg% é/—% m4¥)5 -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).

Other anticholinergic agents include compounds of formula (XXI), which are disclosed in
US patent application 60/487981:

H (XX1)
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having from5 to 6 carbon atons, cycl oal kyl -al kyl
having 6 to 10 carbon atons, 2-thienyl, 2-pyridyl,
w@benprieophenyl substituted with an al kyl groupCTEPi00€069943
not in excess of 4 carbon atons and phenyl substituted
wi th an al koxy group having not in excess of 4 carbon
atons; X represents an ani on associated with the
. sjtive chareofthe tom X ma e but is not
in Wwb PRAIYIA 1FIgRtakRN ofhe, ﬁ@u'echalnoaﬂa&éedb WUne PRane i fado;
R3S uhd RP?aére,, in@ésknidehtie Balestel Frorpthe groupcddndistify of Sfaight or branched

Ch?'@ '@Wﬁ"o?'kﬁ qrouss. Bpving. prafesabl dioeyiP)8 garBoniakrsnsaycigalkyl groups

haOﬁQWB% G[c%rt?onﬂt@ﬁh% aé&%ldéTk‘?ﬂleﬁ havmg 6 to 10 carbon atoms, 2-thienyl,
(S-e/ratoJ- Sh1- ééet eny i me

2-pyrigyle ahepyl, d&b@p&sgbsﬁttp tvxﬁwearbqalbyhgg@.{p havmg r>1/ot in excess of 4 carbon
at&rﬁs %ﬂg@heﬁgl(&b%n@té?}hﬁﬁly'aﬂt51[%6%/' % roBp GrafinGBAdiYih -Sc8ZP B @ carbon

bi cycl o 1] oct ane 4- net hyl benzenesul f onat e;
atqms; endo) 8, 8- d| met hyl - 3-[ 2- phenyl - 2- (2-t hi enyl ) et henyl

X regte HRNARBhIEY %Eéﬂc%té’d \J«ﬂtﬁﬁfeafﬂﬁltlbé @ﬁér@@ of BN Qfom X may be but is
encf o) -8, 8-di hyl - 3-[ 2-'phenyl - 2-(2- pyri di nyl ) et he

”°§1y'!”]"t99 éﬂo‘ifh'%rtﬂeey@pwds 2'09!P§ct%lﬁétebrt@ﬁﬁ29fée slfepater and toluene
dt@p,guldm?r@rgx?,g&gts i ncl ude conpounds of formul a

whi ch are disclosed in US patent

(3@9@)%@ 2-gh2-tiew/iethenyd-8 3-stixnathy-@eaoniapionpieied. aﬂocnane brgmide;
(3¢ %%95')13 gzdz e@hgﬁylétﬁey) 4, @%wﬁﬁtﬂyl%’%&dn%yg gslz "I]%‘Bfa‘?\%%?érﬁllde,

ositive

(3ender3-2.2-diphgn¥iethbo)-.8-diethy i rpzasibiay clotd S logtane 4-
m@ﬁﬁﬁé%neé%h&@ sul fate, benzene sul fonate and

uene sul fonate; R42 and R43 are i ndependent |
(3eatle)s Bdlimetoyh3-Rephgnishid (2 biesy Bethermylo¥-azaniabiysio[H2. 1]octane

c chain lower alkyl groups (having preferably
brc?rhf?jg WO 6 carbon atons), cycl oal kyl groups (havin

(34endon-&8dimehyled- Bmheavlo?r%pyrwwl)et@bnx)]-8@mryabi@m3-ag]?@tane
brofRigt0 carbon atons),

Further anticholinergic agents include compounds of formula (XXIil) or (XXIll), which are
disclosed in US patent application 60/511009:

(XXl

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;
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het er ocycl oal kyl (having 5 to 6 carbon atons) and N or
O as the heteroatom heterocycl oal kyl -al kyl (having 6
wo ed/oTmsbon atons) and N or O as the het er oat OT/ER2096/069943
optionally substituted aryl, heteroaryl, and
optionally substituted heteroaryl; R44 is selected
fromthe group consisting of (C C6)al kyl,
£C3-C12) cycl oal kyl . (C3- C7) het erocycl oal k
R end &5 f gqeupqiq@gdmtbf)qpﬁqtqpafrwﬁhe g@up@pgpu@g Qf@tralght or branched
chgrnq@\)v&eélﬁ‘*< it %ﬂblﬂﬁ%pré?ér&blfy fFBlz‘rﬁ 883 Mrbon atomoa %ycloalkyl groups

het er oar
(NBRERIES lchR@bon GRemsIeRIod YLt 6. CodRudarbon atoms),

2B SRR L2CH g SN SUE) g g s, gt

he)eroc;@}qgm(yt;a]l IMrmg)tmo car@q;ma(qqm;)mppzm;g the Iretsroatom, aryl,
Cr
opﬁsﬁaqugfsspstmtg @%ggégg ! ER@sb@n 514 &l%dc%l@rlogbﬂ (
R*3. I@?;ﬂ@@ted oyl digl igyoup (ogns@m)galopzya a@egalkyl(@a-cm)cycloalkyl (Ca
f

Coné’s}l g%(::lonagglgfer(%déji I?f} C'ﬁcy?@?ﬁ( ;{‘% g%g]g&{g@ @rg rocycloalkyl
aryt7heteroaryd d peiCoXayviranyl, (@“C%Walfh@tﬂ?reml @Bf cy@H@Rﬁ(inHzOH -CN,

Cl- {£C 3- t I 45 VR,
O SRS, Oy e OB EMISOIRG, GPOMNR IR
CQURHRI*IRAS-CGHlA (R IGR(FE %dencwm&:‘%s@@@?ed f r@mzur@“ CO,(R®),

tr f H, (Cl1-Co6)al kyl C3- C12
Cg\gﬁ %@ﬁﬁf'@ I(?:g 8:7) hetc(arocycl) gal {yl ((Cr
)mlek;ydd(f@gn CERroye barsistipy of (GICLEBHAI (k)y-lC(GEIK34(Ca-C12)cycIoaIkyI

CERABREE 26 FhBR b o SkFdh AEY e Soary

RY Bretctedt-fatn thagrowy ednsistid of (G efmmmzcmscma)kya (8s-di
LRGP, Bl CLe R SobhRy! BB e ersoippio.
ary| peterpbryh (6 pCopaikyk-arlle (C1-Cg)alkyl-heteroaryl;

e A0 SRl e BB LR o5 e e o o
CiDkputdaldd.y | (C--Zr Dretirpdyetoplkypr 0Pi-Og)alkyI(ey: Cm)cycloalkyl (C1-Ce)alkyl(Cs-
QM%EM?J&J% (ot Ee)algxl—za%laar?é R Pt QS ekl ?nngo‘?-éQample:
(Eﬁ@)d@{)ﬁrﬁe(n@xﬁ?M-ﬂﬁo[ﬁaaﬂi—bbmwl)—eekwm}zth&l -Bagomaat hyl -
oidBRIFG IS S 2. o di phenyl - et hyl )-8, 8- i met hyl - 8- a
3-@Bhd®-8inethgl-® b 3a-Bicldlojgi2arect-3-yl)-2,2-diphenyl-propionitrile;
(Endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo[3.2.1]octane;
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-y1)-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;
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]octane
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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br om de;
3-((Endo) - 8- net hyl - 8-aza-bi cycl o[ 3. 2. 1]oct-3-yl)-2, 2-d

WO phenylespr opan- 1- ol ; PCT/EP2006/069943

L/ - Benzyl - 3- ((endo) - 8- met hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3

-yl) -2, 2-di phenyl - pr opi onam de;

(Endo) 3 (2- carbannyl 2 2- dlphenyl ethyl) 8, 8- di net hyl
a- bi cy oct ane i od

1P (Grsie) Foe b F b el 2 BOGh . 2aepsl-aropyl-urea:

N-f3- Eﬁd(ﬁ 8¢||'n)atk@l 2284 -BREEY3-PT ]Qélyé I-82%d@phenyl- progyl&acetamlde
endo) - 8- ne - 8-aza- bi cycl

N-i3- S;Eygog %mgﬂwhéqua-bw@g[@@ 1petedyl)-2,2-diphenyl- propyl] benzamlde
3- Rén(ﬁcﬁ 8(-&1 pé-aga B?% J:W['S 28T]9€t53 9) 6 G Bhidpenld-9LiroFioMitrie;2

-acetam d
Endax Bl oRhes - - oPhgt-Sar Bl Bitegered 8 2zapiadicyslof 3 inctane
,Od,gé di phenyl - propyl ] - benzam de;
& Endﬁ% 8- met hyl - 8- aza- bi cy clogB 2.1]oct-3-yl)-2,2-d
N-[3- rﬁ\eww-ﬁm -BisYIPIB % 11pet;3-y)-2,2-diphenyl- propyl]

beﬁ%}%hﬁ&aﬁ &£yano- 2, 2-di - t hi ophen-2-yl -ethyl ) - 8, 8- di me
(/&yn - 8-azonl a- bi cycl 0{3 2. 1] oct ane i odi de;
[34((Eng

o ek -azarianipla & Tiozbo b Gy e openbPigryBturesy | ) - 2
N B R ey SRR 8 PSR EHRb P oy

methangsulfonamide; and/or
| - Gefafon]- ) 1806ikiei 8)az8nia-
T O S P oy pii ooty M et b ezt
bIC(YEb[:Boa 1Rclape 2rethighenyl - 3- [ ( 1- phenyl - met hanoyl ) - ami no] -
propyl }- d, d-di net hyl - d-azoni abi cycl o[ 3.2.1]octane
brom de. Particul ar anticholinergic conpounds that nay
Panlecutsfr aptehalinergiccheompounds that may be of use include:

(Eé&gq’g?zn@? ﬁéf@gtﬂ;@é%?abl cyﬁéI étFy gggediTé@yg%gﬁé}ﬁ%)l de;
bic(yEioﬂb;.ﬂbc(abecgchdm 2, 2-di phenyl - et hyl ) - o
(Eﬁ@%&j@faﬁ Iz i’dﬁﬁé’@ gtrﬁl)%}; ﬂ{e?hat@-ﬁyafz%yﬁiﬁib"i‘&%|d[£9.'1?oeciane jodide;
(Edda)- aal(mmhwz-z}ldlahemw-atﬁyl @y&:ﬂmﬁéih;&k—ﬁﬁa]zooi%biwcm{bmwmane
brt%nggo) - 3- (2- car banoyl - 2, 2- di phenyl - et hyl ) -

di met hyl - d- azoni a- bi cycl o[ 3. 2. 1] oct ane
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane

iodide;
(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide; and/or
(Endo)-3-{2,2-diphenyl-3-[(1-phenyi-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.

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.
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i odi de; (Endo)-3-(2-cyano-2, 2-di -t hiophen-2-yl-ethyl)-

d, d- di et hyl - d- azoni a- bi cycl o[ 3. 2. 1] oct ane i odi de;
W@ a/7071691 PCT/EP2006/069943

(Endo) - 3-{2, 2-di phenyl - 3-[ (1- phenyl - met hanoyl ) - am no] -

propyl }- d, d-di nethyl - d-azoni abi cycl o[ 3.2.1]octane

brom de. The invention thus provides, in a further

aspect, a conbination conprising a corrpound of formula
Thelipvestion thytsaaraviées,in @ AIrihgr asrash@adsinebiration comprisiog 2 compound of

fof QB TINEr a W\eﬁrﬁa@? Qgﬁeér&ggl%bkcgaﬂ t-ﬁgfeng iéﬂltuér%tht%tlcholmerglc

prOV|des pect, a co tion
conprising a conmpound of forrmula (1) or

T%hﬁ%émsﬁgidsgﬁé\é%eos?gﬁgg{r@? Ssgp?%& & éJFr%r%ﬂlfon cBg\gﬁ% Hg a compound of
forntilas (pr ovialeharmacesticallyt Aeteptebisecelt athetmebi tegeitean with an anti-
L e M e

vv| th an anticholinergic. The invention thus provides,

Th'er]n\ﬁenﬁlb'ﬁ ‘m@rpfrg\?ér)ﬁ%‘?gn ? mrﬁgfg%{fb%hiao&n%? lﬁhgzkﬁw%r@mg a compound of

npound pharmaceu
form;uiaaﬁb ablaephsainaceUtisalyofceeptagter $rdt tharad ’ragetaaut W|th a corticosteroid,

TAR et e b A T e T e MR

hyﬁmxyhe& rﬂ@tpﬁ:ﬂ-oxoaam@manat -Hiene-a PBRaibS i aacmoraomm&n@tﬁyl ester
formul a rmaceutl cally acce tabl e

orrRePEaRoN L@%ﬁtﬁeﬁu EAMEngane: Bk b, ) AR gest for intranasal

adilitiétrs@Bone propi onate or 6a, 9a-difl uoro 17
a-[ (2-furanyl carbonyl)oxy]-1 1b- hydroxy-16
a- met hyl - 3- oxo-androsta-1 , 4-di ene-17 b-carbot hi oi c

Th%%ﬂanﬁorﬁ brHRIPERALY in £RirPer Q:Epe@'t) REdoRMERiIoh ld:bﬁ@h@ing QWshhpound of

onbi nati ons may be of particular interest for
fO"l"HJc'ﬁ‘ Ahas A P%\%j’fﬁaﬁ?'éttcﬁﬁﬁ PefePtabiR selhiareeloiPgeHips with a A2a receptor

agBhiRYi g€sh dsh tﬁosfeurcbh@bu@cﬁso%gcn&dcwbp:mﬁemos/oosem such as

i sing a compound_ of fornula (1)
CRARAREBAR 545 PR iien o1 4y lob ey sl B RR-(1-methyl-

B K AR OLORONE 0 S LIRS

yl)(ezﬂatny@p‘ﬁaér@),rgmdnlh f?, 3 f?2,4 S,51f?)-2,2l-

aps- 1, 4- cycl ohexanedi yl bi s[i m no(2-{[2-(1-nethyl -
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

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
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



10

15

20

25

30

1H i m dazol -4-yl)ethyl]am no}-9H purine-6,9-diyl)]}bis
[5-(2-ethyl-2Htetrazol - 5-
wQ@ kgovetrwahydr o- 3, 4-furandi ol ] . The comnbi nat i ONBCT/EP2006/069943
referred to above may conveniently be presented for
use in the formof a pharmaceutical conposition and
thus phar maceuti cal conpositions conpri si ng a
on a defi ned above toget her wit

onbi
OFﬁﬁ l % 49rcsa fisy%e@smgabwea%ﬁ?t 'énfor&rxaE‘QIEr'Plé’Pr alkyl esters, or as

sorvﬁtbrsefﬁcﬁnéxaaﬂﬁlélhS/Ji?@l‘esaW%ﬁﬁm@E th@%chﬂt‘yeéﬁd/@rnstamﬂ@ and/or physical
i ndi vi dual conp nmbi nati ons may

chagReiensiqse sueh 8% tsﬂ'é'P""é’eafu‘@ﬁtth%[?P?UtGr'”@Pﬁ'ﬁm a'ﬁé‘tﬂh%‘? gleapalso that,
wHERP apstbSrifte, the IuraRati haFdi 8/ iiag Bk L@@@ﬁp@tkbwre form.

Sui tably, the individual conpounds wi |

adm ni stered sinultaneously in a conbi ned

ThRhPReRYs bRk urﬁféﬁﬁé}ﬁhfay BR. pré\psmé@ BY it ﬁleﬂ'@%@%e@énd’éﬁ ®efdw or by
t herapeutic_agents w |l be readil pr eci at ed

simifpsseedRAs | Eavs, nthe hf@”%"ﬂg 'Fierwq"ﬁt)ééear& @éPmPGSaS%‘? d@nfllustrate
préd‘drét‘o%dof' ddnigoRindd bf ¥h|éaihveﬁffﬁﬁ ré%oagd%rr%rtb %Eeoongiaere@téhefmltlng the
eraﬁeutlc i ngredient(s) be used in the form of

SC@@FFPfst e fyeniiondman Way. al kaI| mat al or anmine saltsor as

acid addition salts, or prodrugs, or as esters, for

exanpl e | ower al kyl esters, or as solvates, for
%ﬁ&g!—.ﬂﬂﬁ&ﬂﬂﬁﬂlito optim se the activity and/or

stability and/ or physical characteristics, such as

solubility, of the therapeutic ingredient. It will be
Tmtgapuuhgmtemmdlatem@?%eW@pm%fp wmmebbrﬁwamuﬂmcbe used:
me%} y be used in optically pure form The
Dd:rﬂ%grﬂér)]r‘g éﬁ?he i nvention may be prepared by the
DIHEt‘\hNd‘é dilseprepyiettlyld@inew or by similar methods. Thus,
D,\%FeNpré i QWM ﬁg”ﬁd%g%medi ates and Exanpl es serve to
i1l uUstrate prepar ion of conpounds of the invention,
Et@Ad: ethy agetatea o be considered as linmiting the scope of
ntion in any way. GENERAL EXPERI MENTAL
EtEPE‘eS{Sg @ut the internedi ates and exanpl es, the
h:hold(®w ng abbrevi ati ons may be used: DCM

H%“;f;% e (?wgﬁ{rg S50 %F &é}"r N;/(/t gétr'an%tﬁﬁ%ﬁi%yﬂe%mdraﬁﬂd%hate
HCI: hydrochloric acid
HPLC: High Performance Liquid Chromatography

L: litres

LCMS: Liquid Chromatography Mass Spectrometry

MDAP: mass directed autopreparative HPLC purification

MeOH: methanol

min: minute(s)

ml: millilitres

NaCl: sodium chloride

NaHCOj;: sodium hydrogencarbonate

NaOH: sodium hydroxide

NMP: 1-methyl-2-pyrrolidinone

RT: retention time

TBTU: O-(benzotriazol-1-yl)-N,N,N’,N- tetramethyluronium tetrafluoroborate
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Et OAc: ethyl acetate EtOH ethanol h: hour(s) HBTU

O (benzotriazol-1-yl)~ NN, N, N - tetranethyl uronium
weooahrsor ophosphat e HCl . hydrochl oric acid HPRCQI/EPE0g61069943

Performance Liquid Chromatography L: litres LCMVS:

Li qui d Chromat ography Mass Spectronetry MDAP: nass

di rected autopreparative HPLC purification MeOH

met hanol min: mnute(s) m: mililitres NaCl: sodium

T%It%tfalrbf@rqf\'lﬁm sodi um hydr ogencar bonat e NaOH: sodi um

hydr oxi de NWP: 1-nethyl - 2- pyrrol I di none RT: retention

time TBTU. O (benzotriazol-1-yl)- L/, L/,L/",L/"-
Flash silicaeiehtafers dhMeraktAst N9f93&3§r 8&1@@&' gefefs:to Merck Art No. 7734,

SG)@E&@{%?@E Qfélfoﬁ"Eth&ﬂé Qj’l'—f tQames l«thPJ thé %tattlen% _})ﬁgsﬂs £ )Xmenc

lica refers to Merc
bepaener s.gais 3&lde Th@ﬁe E}@drbsn@ed sPEo@tﬁ @mings wher e the

s@t@&ar@m@éyaM%@xu%n@elsﬁﬁe&m@mh&%s@qhégizai.car Pﬁgéed.s polymeric

These may be used to’i sol ate am nes
Prepyésulemic Bxidhdingee BREbesiseditsisalpieraming® st ati onary

oghae @omﬁo@g}nx "BE bRedfoP exénwlafeﬁnércov@% nJJ\ﬁﬁ %u@ﬂxtgtzﬁ sqdium

used to i e am nes. Organi c sol Ut Ons may
sufpbpteexanpl e ei t her over nmagnesi um sul phate or sodi um

RexlicHadh&y 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,
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
from Argonaut Technologies Ltd, which utilises disposable, normal phase, SPE cartridges
(2 g to 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-

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
Instrument X'Pert Pro

Diffractometer Type DY1850

Tube anode Cu
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Reactions may be carried out under nitrogen, if

desired. LCVMS was conducted on a Supel cosil LCABZ+PLUS
wa@edoanmied3. 3 cmx 4.6 M I D) eluting with 0. 1%¢CERIH06/069943

and 0.01 M ammoni um acetate in water (solvent A) and

0. 05% HCO2H 5% water in acetonitrile (solvent B),

using the followi ng elution gradient 0.0-7m n 0%,

Q. 7-4.2 min 10098, 4.2-5.3 mn 0%, 5.3-5.5mn 0¥B at
K-Alphadvivarelength @) / ni n. Thel.mE886spectra were recor ded

° Iy
‘8@}3‘?899 0 ive and hegd e node (ES+ve and
RatnVAlbha g Fl ashmaster 0 30800 aut omat ed mul 1 -User
flash chr omat ography syste aval | abl e from Argonaut
Divergenoestit es Lt d, whi ch ut|i PicgeRivdBlgposabl e, nor mal

%E‘f”&g ﬁﬁtry on-1ine sol vent inﬁ%-isa&%f enabl e gradi ent

&?‘%'599%“99@3'9& n. Sanples| g4 € queued Using the

ti-func open access software, which nmanages

Tube @emest (niApw-rates, gradi4mt profile and collection
condi-tions— The systemisequipped w-th a Knauer

Delgetokbl e wavel engt h uv- det|ef€BIETRE two G | son FC204
DAt ny ' AL geated peak tutting;
coI ctiomra racki ng. The XRPD net hod whi ch was

pyed to anal yse cryst | Comgndousns of compounds is
S nprfnr ned_on_a

S@Rhﬁﬁpﬁiz@al X Pert Pro X-r e\Q/Oﬂ)@Vvder dlffractorreter

AAAAA

t1o%'The acqw sition

Sa}ﬁﬁlélﬂrbpéll%tlbﬁre radi ati on: FiGyh ISiliconaigfept or tension: J
4 \V/, generator current: 45 mA, start angle: 2.0 2Q

end angle 40.0 2Q step size: 0.0167 2 q, tinme per

XFEP Qhal%ﬁg w%fszfe?@ﬂﬁ?d o I%ePﬁﬂ?pﬂlc%l rpﬁt%o)'(‘rr&fi pWder di ractometer

mount | rans o on a Si'licon wa

chteéKonraaz@ PYR4P/60 xr@é numégrqu&@ ysingaan PﬁGeleragﬁmde@fctor The
acgg %@% F(él?ﬁ%&%%étrja&gﬁoﬁ/\%ue}( egae%gfa%“ e d§ oW 46'@@%&&3’@ current:

ernogr ans wer arnéd usin
45@GhB0Stactadrngte: rpe0°e28, @drargle AQrheao, ]s%Osizé)IIZ@‘lG?T‘hZee, time per step:

16 B e L L ol AN S TR B30y BB bhample on o
Sillbf@ﬁ .waTéle(z@mpﬁrckgmnhd)\meg,cre@lumgeud dipimigyer digaided Reak @ositions

0 . .
were measured using Highscore software.

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"".

Intermediate 1

1-[(3-Chloropropyl) oxy]-4-iodobenzene

A mixture of p-iodophenol (20 g, 91 mmol), potassium carbonate (25.2 g, 182 mmol) and
1-bromo-3-chioropropane (commercially available, for example, from Aldrich) (18 g, 114
mmol) in anhydrous 2-butanone (300 ml) was heated at reflux for 72 h, cooled to room
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10 Cmr 1. Internmediate 1 1-[(3-Chl oropropyl)
oxy] - 4-i odobenzene A m xture of p-iodophenol (20 g, 9

wda 20mor 691 pot assi um car bonate (25.2 g, 182 moPQT/BPZN06/069943
1- br ono- 3-chl oropr opane (commercially avail able, for
exanple, fromAldrich) (18 g, 114 mml) in anhydrous
2-but anone (300 m) was heated at reflux for 72 h,
cool ed to roontenperature, hltered and evaporated to

teipgralee. Heeed ardievanpiatee P diniesas Theriesultieg Egsidsepwas purified by
SHE filtra@dd @0 d i ﬁbagca'ﬂrlhgé aelmbtw.thdgﬁ cﬁéléﬂéxase Wethkn 8&tdte) to afford

cycl ohexane - acetate) to afford the ti

th%@ﬁ@égmaoqw(@ Qg}l "IN MR &Y.552M, §), (621’—|,(2hbl)c,j 8.17(2H, 1), 3.8

1 (2H, t), 38 (2H t), 2 2 (2H, Q)
(ZICIﬁ({yiermX;\o\_| Aqt)e 2 1-{3-[(4-1 odophenyl ) oxy] propyl}-3,
3-di net hyl pi peridine A m xture of

oropropyl ) oxy] -4- i odobenzene (for exanpl e,
'“%%*%ggﬁg?ed for Internediate 1) (6 5 g, 20 mmol),

1-$3-[t4-tbdapdenyl) opvberepyl e, Gedimethydpipetidingvai | abl e, for

n SHRTRL S TR SIS Rl PO O e o
Interroédiatent )atehy @ R0 Mt @3-tiphashyl Loeridine (wenrivratyl aasilable, for
eXEﬁéleuﬁorﬂvﬁ{ag (955 TI@@ rﬂ?n)(s eogjitpﬁ%ﬁé/éng%g& g;go‘?r?r%lghagg potassium

tire’ evap or quen
cavhdnlata/v(ﬁ 3rg, a2t newol) attaedydmmm adetohitrde dned halm evasdheadd at reflux

ov%lgmligg?.r ﬁgﬁ/%q%.ﬁeg\rﬂv%? gﬁ,cgv?rérﬁe%g {r;gf dtg‘)ﬁl)% 8v§po@85’ '?od dryness
antinQeermhdd awith 3wdter Janbi Hetrdrgtécbtvhw dﬂch(otelﬁatha(wa dried, filtered and

co ced'{r Fi;ﬁ %l %f&’é‘g) III}{O eﬂfrl]eegcprx/% ’_&r @t%l ]A_(,g\gﬁﬁ ei‘%# }'mn ES+ve m/z 374

(MiH{)‘B [ (4- iodophenyl) oxyl propyl}-3,3-d
i met hyl pi peridine (for exanple as prepared for
Intermediate 2) (3 g, 8 02 mml) in anhydrous THF (30
Inmmeuhte 8ooled to -78 OC under nitrogen and treated

1% it 4-EM598 VS At iNER3 08 Sy Bfoptil Sxy§ 3 phenyl)--
hydroxy-1 -piperidinecarboxylate

A solution of 1-{3-[(4-iodophenyl} 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
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 Il
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
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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after 0 5 h, a solution of L/-Boc-4-oxopipepdi ne

(commercially available, for exanple fromAldrich) ( 1
w@®00g/07601 mol ) in THF (10 m) was added dr opwWGEER{166/069943

m xture was allowed to warmup to roomtenperature and

was stirred overnight The m xture was quenched with

amoni um chI oride solution and extracted with EtOAc,

dried over nesi um sul Ehat e, filtered and

3-Dismetht 44-64-hioarisinyl) p eny'bexdpeordpipariding dibvgyochloride
A Ebiagdh d\(BISHQﬁmbﬂhyI@ﬂfypm HQ{S@I@MIMWQ p‘?pellgf?iyg propyl] oxy} phenyl)-4-

cartridge, el utlng1 Wt h 0% cycl ohexane f
hyﬁfwﬂe@permwéy awe(f@r%amelelmp;@@@éordv@rmfglate 3)(1.259,2.8

mib HHEﬁ’n diAROEMAG rﬁleéQQé&t@@Mﬂhrinéth ||’Hr‘ube§2 ang. ﬂ@?)%mol) and

O%I\/b(]—l contai ning 1% of hyl am ne) in
stltreérat mrmriemmgtummmdemltm@oﬁ@rt @ﬁth ane solutign was cooled to -78 °C

P RELBR: Bl ST 1600, 4 YRRVt ror
temperatune dindt #ireeg- @'vermjghtyl The (rBix{uret-wa4- piaperateld iy Idryness, and co-
evé@%ﬁd%vy}iﬂﬁ@%ng% y#egklﬂ)ﬁﬁ; q%ﬂ%t%r \?f%b?rréf!e%eorﬁa SCX-2 cartridge
(26-9d iehﬁngy\lltth@ﬁ)befqlldwew by 2 epyiohicosglgtiophieriyeQH 4o afford a yellow
thig¥ gggv)rﬁlchl\f/g% 9?5 eg 'rvﬂ@ &gf&ﬂ’g%b %T{of @5 ér? ég{é@l (,ﬁﬁgﬁsateldnto afford the
titlandoyroond  (BEB/Ar(g)) cohipinivags some ad-ea{[3w(3, h3-tlinmediny Hspéradirg) propyl]

o ot W3 gL ARl O SOMBTBEL e 054 0
was?t&d&(geaatdadtlm EfQH ¢Toomt) et rapnmatenmpefBune usinga)%astitediadilineon carbon
(O.E‘ifécatt a?m? g%%rlgére%%gr toTv%ﬁ.?’g{ m' "{{)cgtglygtov%]s1 rteﬁ{mgél t%&gﬁtfaéion through

stir ure’was evapo
Calitey wexsbed avittl et pod aﬁeeﬁitraiet\hast eVapersed 1o dalne§'sh&> afford the title

resul | i f on a - tridge
ooty BRUFR T A B b SRR Py 3P on -
solution in MeOH to afford a yellow thick oil which
was treated with 2M hydrogen chloride in ether,
evaporated to afford the title conpound (886 ny),

Inteomiediaté 89 sone 4- (4-{[3-(3, 3-dimethyl-

+{SERE ey By Peaet LD peRelenseathonyliRid of

a)t hi so ﬁ‘i)@&ﬁréro%4(590r56—19')apmldmyédﬁrbg@ﬁabeid.(i/vhicEtnﬁsl eldrephned by the
hob” SRR 1 ot P! ST PIA60" BN 0 )
tridfifammeov@k by ndli | 81 &ﬁmell’)l t;lsm@ugkn Catdthte, (¥@shed, woida mmol),
tripj%q?\gigg!)?%de(k egIQI, lC} 5 mmo an Vr%gggllatagrgllageo (‘qu nr%f? Sb% 1o mmol) in
anhydrous DMF (8 ml) 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
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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conmpound (448 ngy). LCMS RT = 1.77 mn, EStve nlz 331

(MtH) +. Internediate 5
wad2q0¢ABEKB- ( Met hyl oxy) - 3- oxo- 1- propen- 1-yl | - 1- rephrivaé/e9943

necar boxylic acid a) A m xture of

4- br ono- 1- napht hal enecar boxylic acid (which may be

prepared by the nethods described in Can. J. Chem

1981, 59 2629-41) (100 ng, 0.4 mol ), triethylam ne
anhydrags PMF 95mbwas fp%ﬁt%t:ﬂ 1A 2 éarat B under piog@n.0Zhe mixture was

anHW@Jj Yo dobi RDEHF RB%QJ&M?S ﬁli!e?e@%ro@ rQ JiPLAg EW%hed with diethyl

yl acrylate ( I n anh

eﬂnﬁwhva(tg mhe Yiltiede \M@éeﬁxgact% Mmoettm mﬁn \mtrh EM@rThe aqueous phase
wé’é‘ 4@ 10 Mol $H g’a\ﬁltr@% Gedi Fggef'wg: fo‘?gg? The solid was

enperature, evaporate ryn SsS u
flltpneéswaas@da\mdw water Bne dri¢xyatadl 1o pndgryaceamt toiaffged the title compound
(8%:%“ ng with MeCH, followed by 4MHCl in di oxane and
then 2M amonia in MeOH. The ammoni a i n net hanol
fractions were conbined to afford a residue that was
ed between DCM and water, the DCM | ayers
Inﬁ?’&r‘%hfﬁg‘ge dri ed over magnesi um sulfate filtered and

4- [@V(thsdbmw) 3-oxapropyl-1-iaphthalesrecarbpryliviadi®9 ny, 97%
of A° lﬁr@ gtﬁ’éﬁ’ﬂ{g %gnegrg:g%g)g)ﬁl c‘%%*m" l'gf%ﬁm&yhc “dd  (for

examplet bylmepaned (fas Irrtér)nedmda B di1uid g Stast ennidd) %hgdrpgenated over

ol PASRSAASTEDNTS. 5509 T B 2P LA bR remove
byfflltmmberthmugh @pdite, ahbeherimitturechyiasgemateavaghin dvith Fadshtaatalyst (350
e CSBHT R B 4 HSES TP el Sh LRSI S e e
comipobnet her then with Et OAC The _aqueous phase was
o2 BB B e g RSB0 ot o
examplr a@@epﬁré@doﬁﬂnté@néﬁ@telrﬁje(m ga(‘sl,ﬂmmnﬁcﬂ) af 5000dmL héthanol was
yHIoeSTRRR ST BRHICE! B 5Bt PG o lahOh aPeMeR fir BBy Faglyst was
remQVéﬁ a% ﬂﬁree{tr:gi.gl?roagr( I@hteylér@(ym?%:tmwawdoa?wb Wslitdnt solid left
ovpmx th ryagrwp o 8 or@ tlt}% pogpgg:)a.ﬁg& ggf\éépm%p%S (ﬂA+H) .
hydr ogenat ed over
Intermediate 7
Methyl 3-(4-{[4-(4-{[3-(3, 3-dimethyl-1-piperidinyl)propylloxy}phenyl)-1-
piperidinyl]Jcarbonyl}-1-naphthalenyl)propanoate
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 mi) 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)
(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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pal | adi um on carbon (10w % 350 ng) in ethanol (50
m) for 4 h. The catalyst is renoved by filtration

wo ooengleoCel it e, and the m xture hydrogenat ed BOEEP2006/069943
with fresh catal yst (350 ng) overnight. The m xture is
filtered through Celite and concentrated to afford the
title conpound. D)
4- [(1E) 3- (Met hyl oxy) - 3- oxo- 1- propen-1-yl ]-1

Ex; ftlhal enecar boxylic acid (for exanple as prepared

3- (40{[4J(n£1@r(ﬁ%dduﬁ{e%hﬁ)1 Megdm§ JB%MB&}}dh%n?QQ ﬁbeﬁamq%rbonyl}-

nat ed ‘over pa umon carb (10wt

1@?P'?tﬂﬁleawgmop?"ﬁ'ca%feﬂ”ﬂ'&lw(‘Wa)s renoved by
filtration through Celite, the solvent evaporated and
the resultant solid |left overnight under vacuumto

afford the title cX g). ES+ve niz 258
i S g TEHH (AR
i met hy inyl) pr

pi peri dinyl]car } - 1- napht hal enyl ) pa ate A
sol ution of 4-[3=Tnethyl oxy) - 3- oxopr opyl
- napht hal enegarboxylic acid (for exanple ak prepared
for IntetfRsdbate 6) (0.197 g, 0.76 nmmml) in anhydrous
DVF (2 m) wd treated with HBTU (0.29 g 0.77 mmol ),
di i sopropylethylamne (0.6 m, 3.82 mmvl), the m xture
was stirred at roomterrperature for 20 m nutes,
A 3 ndxtdierevhy methy| 3-3t@E44-@-{53-(3e3-dimeatlyy 1 piperldinyl)propyl]oxy}phenyl) 1-

oA ROl P SO 4050 1 et
7) {238 mgwag2adatet] aadotdssium kydroxds (117rmd, 208 momat), in methanol (15
mlggmﬂrgq gwgg Ee;ﬁteg' (t]o reTUffo?éQSr%&%a 2%"%8(?%@5 r%o?notemperature
evebmrateldgarwi ltrlle Ks@Hie vab |punded by @ktadneaned astol-prepanativer HPLC to
oA 1B b Rl L8 RIS VS Brecspenie 6238 ey ity
"HNNR- (260(MHE BMEB-&; drznrecmzhg]mal PR BL1E-B1Y L X pir oY, | 7.80¢¥.82 (
PR oA DG & BLBE B WHaki d=(5 He). 18712 (2,

Y6808, 82 @H hx)lz (2H, t, J = 6.5 Hz), 3.38 (2H, t, J = 7.5 Hz), 3.10-2.97 (2H, m),
2%,‘4&?“;“51 ﬁn) é[sg (ﬁﬁ' S g5yl Yl ?ie”f' YOI XA BV 2H, m)
2.08 @8, sYi1m0-1.2aheny), ) 66-napH) Jemets)mﬁo&anagt@gé 6M, s).

exanpl e, as prepared in Internedi ate

Example 2
3-(4-{[4~(4-{[3-(3,3-dimethyl-1-piperidinyl)propylloxy}phenyl)-1-piperidinyljcarbonyl}-
1-naphthalenyl)propanoic acid, free base

Compound may be prepared in accordance with the following reaction schemes:
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7) (238 ng, 0.42 mmol) and potassi um hydroxide ( 1 17

ng, 2.08 mmol ), in nethanol (15 m) - water ( 1 nml)
wor®7lembed to reflux for approximately 2 h, cPOI/EP200€069943

roomtenperature, evaporated and the residue was

purified by mass-directed auto-preparative HPLC to

afford the title conpound (60 ng). LCVMS RT = 2.73 m n,

ES+tve mz 557 (MrH) +. 1H NVR d (250 M{z, DMSO-cfe, 120

00 8.19 (1H, s), 8.18-8.12 ( 1H, n),)?‘ 89-7.82 A1 H,

m, % 64- 7 54 (2H, m, 7.4% (1H, d, J 7.5 Hz){ 7.37

'pa(SAc), PPh,

(1 = 7.'%:5%2), 7.1 2 (2HE.NmF, 6. 89

( 2H! 402ﬁH—r . Wﬁ‘ 2H,
7.5 Kz), 3.10-2°97 (2H L 2. 84- 2redBalfs i, M) ,#2,,69
(2H, t , J = 7.%atr), 2.38 (2H, t ,sthez 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, n), 0.92 (6H, s).
Exanpl e 2
3-(4-{[4-(4-{[3-(3,3-dinethyl-1-piperidinyl)propyl]oxy

}phenyl)-1-pip di.nyl]c n J,
1- naph@ﬁgﬁen ?%%ggan0|cmgchX&%ﬁhqﬂg:; -Cﬁtﬁeﬁnd mézf
be prepared in "accor dance ith the f omﬁ *Peact i on
schenes: St age $P9?3whi ch Bn refif®dent s bengyhroRoGe:
represents f-butoxycarbonyllnternmedi ate 8 é&§eage 0)

1, 4- Di br ononapht hal ene A sol ution of brom ne (120.9

m, 3 eqv) in chloroform (400 m) is added over 6 h to
a solution of naphthalene (100 g) in chloroform (200
m) and DM (19 nl) at 0-10 OC. The reaction is
stirred at 0-30 OC (for exanple 20-30 0C) for up to
about 24 h and then chloroform (100 m) is added. The
reaction mxture is washed wi th aqueous sodi um

bi sul phite ( 1 x 600 m ), then washed wi th 5% aqueous
sodi um bi carbonate ( 1 x 300 m), then water (300 m),
t hen evaporated. The residue is crystallised from

met hanol (2600 m ), by heating to 65-70 0C, and
cooling to 20-30 OC for 3-4 h. The product is

filtered, and dried under vacuum at 50-55 C (dry

wei ght 117 g). Internediate 9 (Stage 1)

37



4- Brono-1 - napht hal enecarboxylic acid A solution of

1, 4-di brononapht hal ene (100 g) in THF (500 m) is
wa@odded7teor magnesi um (8.49 g) and i odi ne (tracepCi/RPIb#7069943

(200 M) over about 2 h and heated at 65-75 OC for up

to 7 h (typically 3-4 h) to prepare a solution of the

Gignard reagent. The solution is cooled to 0-10 C and

carbon di oxi de gas is passed t hrough the solution for

10- 16/ h. Vﬂter (100 m) il s added sIo and after

stin g for® abﬁ_ 30 at 0-10 OC aci di fd

(ty IIy tmoe hydrochlorl aci d. THF
| ayerl s seﬁara% ed off ncentdak@decnThe relsi
is added to Atasesus sodlu ar bonat estagd? 500 ﬁfy_Zﬁd
washed with toluene (2 x 200 m ). The aqueous sol ution
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 OC for about 12
h (dry weight 6Qg). Intefnediate 10 (Stage 2) 4-{(1

) - 3- Ox0- 3- [ (phenyl et hy ) yBoldrHE propén-1 -yl }-1

- napht hal enecar boxyl i c d i xt'ure of 4-brono-1

- napht hal enecar boxyl i c agid %O gg benzyl acryl ate
he (169

(96.8 g), triphenyl phos h
paIIadlurr(II)acetate g), triethylamne (258 m) and

DMVF (600 are heat ed at 90-100 OC for 4-12 h
(typ| furtff%EfOHporth OV
pal re gaded fo hoh/\/

i nt vaIs dur|ngthe stir pef The m xture is
treated with charcoal (3 x 15 g) @af,,50-80 0C
(typically 70-80 0C) filtering ap er each charge at
40-45 0C. The DWMF is then distil]ed off|at 80-90 0C
under vacuum and theresidue is @@ t o BEIVHC,

Di chl oromet hane (100 m) and wabte 100| riSyagat@® added
to the residue and the m xture pgs,acidified wth
concentrated hydrochloric acid and is svirred at 20-35
OC for about 30 min. The mxture is filtered, and the
solid product dried. The residue % NW in a

m xture of DMF (600 m) then @- ( at_90- 100
OC and stirred for 1-1 .5 h. ¢ splution is filtere
at 80-85 0C, cooled to -35 0C [
2 h. The product is fi re

43 g). Inter nEd'f?tpd/cll ( St ageo3)

MeOH

Stage 11

HO

in which
Bn represents benzyl
5  BOC represents t-butoxycarbonyl
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3, 3-Di net hyl - 1- (phenyl net hyl ) - 2, 6- pi peri di nedi one A

solution of dinethylglutaric acid (250 g) in xylene (
wad.20088716%1 i s treated with p-tol uene sul phoni c BCT/EPL086/@9943

g) and heated at reflux. A solution of benzylam ne

(165.5 g) in xylene (6 mM) is added over about 2 h,

and reflux is continued for about 24 h, renoving water

azeotroplcally t hroughout. The m xture is cool ed, and
Intermediste 8 {$tage O) erpved by distillation under reduced

1,8DBSTOHchabRtHatée t he desi red product (dry weight 321
Internmediate 12 (St age

A 327|stlcm rebremine (139 A %@ﬂhw) ghigrefarai (460 anlg én addeshowsr 6 h to a
sofutén o H%H?B{éleﬁe (1@6%% HﬁBJ&YAr)n (%0@ nms Qﬁd bﬂAF”ﬁ@' rﬁl‘?%t 621%0’0 The

¢))
rea_ctign H§ séifre @ttQJ3Q-§@ (f@r axwlatzoﬁp o@) |f¢rtlm @naéputrr?ﬁWﬁDd then
chfb\‘&f&f‘nﬁj% d@gnlg}s é&je-BHFT(\g rEéctlthrﬁlxmrétlé”\A%shéd Wﬁnaqedelobji sodium

heated to 20-3 for abou - . en tor
bigutirhite 41 30609. mmh@emwasnecévwﬂb 504 eauennis| sediunobicarbppateXC x 300 ml),

Gt 4 PREA o EPTL) o8 SR L e b W0 ooo
mij, mytﬁeetmgatoh@ﬁ -7a86t atdecc(ohng tg) 20-30EC riond-dihe The pedduct isdiltered, and
gl piderdaclim gben 28 ByePobald T BIn ng Witk ety

acetate (2 x 2 L). The filtrate |layers are conbi ned,

,n,{eﬁggd-\g@esgiﬁégi?hg brine ( 1 L) and evaporated to give

produ product may be further purified by
4-BainowoAt - r[dpthﬂmiengpaabdmwllcedmni ng with petrol eum et her

th t t t b I
A S0 DL AR T o TAPTAAERLip poss0 to masnosum
(8.4Stgaaead T9dirss @ralce matTHH (H00anl) dvesreab'ﬁot 2 hsarlautie ated af 65-75 °C for up
to(ééglyﬁ{o%ﬁycg%ll ﬁg orBPeIB(a)rren%%eo o?tcyglp% gqg{)ardfc %agr&r?tneine solut|on is
coaldderd (B13B-Ci aret tarberd d(oxhienydsniat fuslspeitimeugtd ithves sélutice2 fag)10-16 h.
Wap 1ol R Chl e Suing st prit pREE pbfi 2E7 acaed
(tybreallye@b eﬂH r2@3)| thhf Iﬁ),rdrébrﬂorﬂ@dﬂd (f The emhyl&ErabgsépaE?tb_&i ,off, and
reane i,n vacuo. ano
ORI {He RLieSeAaE <O A5LEL% SYTHEL oot S bL§00 mD anc
watsh@@ with Geoméﬁ@ smezo@ nihe atrRdaieoti€ bdlutiorf i8 tredtedOnith Kydeéchloric acid
anpl e cooled to 5-30 0C and
(typlcally to pH 2 -3). The product is filtered off, washed W|th water, and dried under

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

Intermediate 10 (Stage 2)
4-{(1E)-3-Ox0-3-[(phenylmethyl)oxy]-1-propen-1-yl}-1-naphthalenecarboxylic 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
(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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concentrated. Diethyl ether (400 m ) and isopropanol

(20 M) are added, then the m xture is stirred at
w@2038768@A for 30 mn-2 h. The solid material iBCT/EP2006/069943

filtered off and washed with diethyl ether (200 m).

The solid is dissolved in water (336 m) and di et hyl

ether (560 m), and then 10M sodi um hydroxi de (200 m)

is added at 20-30 OC. The layers are separated and the
regif U 590edye 25139 “Ext Rigipwmaihane (al%mwndewempgm are added to

th&rdsiduBhLORMREFe R NGificzOlih b@rfb%nﬁ‘ét%d q\?aﬁ)%ﬁfoﬁé‘b@ﬂ s stirred
the%;ro uct is ur|f| ed by fractional drstillation

at(2@r V@qumbogt § dnin. |T|ﬁ\pemp@d¢ s @Itej[ec( Singdfbe gplid product dried. The
rediclid & GLNINAPHIPHIXkX 0 DhaF Bt ﬁ%?wﬁtem(%@d%ﬂ é%;g)o 100 °C and

4-i odophenol (250 g), pot aSSI um car bonat e
stigrd for_biiPdhoHee $ABED lﬁiflbterﬁé as BP-8Pe@. Ferled B 20-3hi°R, and stirred for

pver about 10
abbubd ARG pRABEL ARS8 offafa Wl lary ScRPES gV el Por 1o

mn, the reaction nmass is heated to reflux (about

|n&9m§§,3991(%5gg§ 24 h. After cooling to 25-30 0C, the

m xture is tered, washing the cake with 2-butanone
3,3-Pimethy)-1- (whenylmethséx-%STpsp%rMOedwnat ed under reduced

A QB f&Y P dﬁﬁetﬁﬁglﬁ%{)@% i3B! 122 ﬁeﬁﬁér% f135759%"% %the;ét%ﬁ %ﬁweg-toluene

stirred get'  a c
suTnhpslc|a§Idv(é§n@)oaw hqatezi\atsreﬂumm "oldtioxdideengyhmineci656.52H0n xylene

(6 HM ’isa%\%fe%r 0\;6%%% ut"b)h Qﬁﬁi qg%nﬁrﬁ%d% %E&Lﬂrﬂdﬁ r(efv'ﬁ:QQ\g water

) then ed wt um su e sol ven
azeolnenicaly atheatighadter Tf@dmﬁdrepmessqleé and 5the 68ohgent is removed by

AR 0 50Tkl PSR UL 0 Len Bl 20 )
-10 OC and stirred for about 30 mn. The solid is

|n%,ié)nte§% g%gﬁégﬁ%vﬁth chilled n-heptane (125 m, 0-5

is allowed to dry. Second Crop
3,3-Dimethybh-(phaindmethyipimstidiné t r at e and vvashi ngs are

A S0 24 60 RERNABRY 5% ;%érd 8¢t B8F (400 mi) is
rr‘?mt?ureSHre fO(Ip Etﬁ 86‘ e

adsled Lai_velom -4 B (fmcdxem_pteoj 2 r5)_ ato-5- tbO+5)’C, tosalsmuadn _forﬁmtrmltrmaiumlmum
hyﬁﬁgﬁﬂé@@ﬂ%ﬁi—&f@ﬁ@! '(1%' rﬁjf{ulrel 1shES nahda 183858 ¥ ol 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
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)

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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0-5 0C). Products fromboth crops were dried at 35 -

40 OC under vacuumfor 6 -10 h, to give the title
wa@eovpoueel (285 g). Internediate 2 (Stage 7) PCT/EP2006/069943

1-{3-[ (4- 1 odophenyl ) oxy] propyl } - 3, 3-di net hyl pi peri di ne

A m xture of 1-[(3-chloropropyl)oxy]-4-iodobenzene

(100 g) and acetonltrlle (600 nl) is stirred for about

t hen potassi um carbonat e :2

'nffawoomMatheyoléii@O na Feadegt  Pereaidhe ot 2605% @ypl%a"é 0% °C) then

thé\dﬁﬂdreqy %a@@%trefm fB# B—ZO'?P(fé‘rSééaHi?lé aqy r%ethéﬂ caérea)to 50 °C and
ded, then f or about

Coﬂé?%rraéedoe@'ﬁﬁ‘yh%tﬂ%@op@'W@U%QOUQF’P'&R' %Cém@@rﬁ ad% ‘ther: the mixture
is %ﬁr@@d IaPQS-@BWbUfo? 3DSmrﬁ@0h ed‘hteosoaé n$a'ier@§l: is Bkl R SR Wdshed with

due is filtered and washed wt acetonitrile

d'ﬁ’ﬁW' ethﬁﬁézqq My Jthé S&H‘d isgiagoivegdn water d%@ﬁt%&t%hﬂgﬁd@r (560 ml),
an'dQFi'érF@W%BGiﬁﬁpﬁy%r@&de's@OQinpg dd8ed 'aV?O QO ] ?ﬁelltﬁlﬂé Gre separated

is stirred wt heptane (10
angi theaaqugeuedﬂ»@(: is ?K@afé%ﬂ Mt odietnyl ?tﬁ'éh( n*é)d e - combdr@d ether

soﬂﬁo@@a@&ré&ht?ét@@ ah@ 'theaﬂ%ldﬂct%) Pg?'%é’ Waé@héldd rr%tﬁlatron (dry weight

Itered, washed wth chill pt'ane
41(&12) then dried at 35-40 OC under vacuumfor 6 - 10 h
to give the title conpound (97 g). Second crop
i solation: The conbined filtrate and washi ngs are
Intepmediate 2(S@ged)a t hi ck syrup and n-heptane (50 m) is

1- ﬂ%%r%ﬁ??@ﬁlcogfﬂ-ré@ébe%@% 20 mn at 25-30 0C. The

olutroh 0 -51t0 -10 OC, stirred for about
A mixtyrerof 4tindephenel @60 igd notagsium carbanatad3 &6 Igéendﬂttwtanone (1500

mlgg %ir?egi 62@@06‘1%?1 (4%r5nro?rgorré%|%§%n%85% ﬂoé %o%egr(%\feg about 10

under vacuum
mloutepatn% -30THe  ABteabtirdng fated ittheofl Otrin] élecr@nptmmd\aeﬁ isoheated to

re1 %tboaggo ?ga)@%‘qorc?%glﬁ )e h?ﬁftgg %%&?[tgr%f)eﬁ(gﬁgi t %turf is filtered,
waspmgethe diake wtpr%waqrmwagnm rha -fitigede wyoncentrated under reduced
-~ kil o . _
o R D R K e R and st or 0 2qmip o 0o
clgaR Solgjion.n THibRS wadtedwith PN setiunT edirdxide sdotian ({256ninm), water (2500
) ch
mi} 'oéﬁ %@18&?5‘; a&gu% 81@‘&&\}02%88%&%%8 Wﬁ?ﬁ‘gﬁ{ga‘%%o%% drggsglfate The
soll@ntis rontdmérmatedhendet reduce pressire mt 80681 COnShePp@ne (250 ml) 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.

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 ml,
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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for 2-3 h. The m xture is then cooled to -78 to -80 0C
and a precooled solution (-20 to -30 0C) of
wok®eo7wdperi di none (16 g) in THF (125 m) i s BCOEP2006/069943
over about 1-2 h and the reaction m xture is stirred
for about 1.5 h at -78 to -80 OC. The reaction m xture
is allowed to warmto 25-30 0C, then stirred for 23-24
h. Saturated ammoni um chloride solution (375 m) is
added at 25-30 0C, followed by ethyl acetate (500 m)

A afigtutehss MestdRosropyiJoR-4-RidoBdrehe ] QOOTFE anaha‘beﬁﬁdrtﬁlgu(%oo ml) is

layer is extracted wth ethyl acetate

stltrewphe@o%ﬁgram A 15316 therePolasHem qmttqmawa«gér07(®7fellowed by 3,3-
d.rﬂbﬁwylp%ﬁh&ﬁe QASE3 %J?Qkéié‘ac%d' i@? %b@u'}dﬂﬁ eﬁBfa@é.% g&‘»gér(z 24 g) is

duced pressure“to give the crude t e conp
adgded. teg Yhe mwmsausmr@ fiot apSutatfe ), before being heated to 78-82 °C for

2 BTN B 5 4 2 B O RNL B SWre an
wakhéd dﬁlmﬁh&etbrﬁtrw |(20©- (ri)- { TBe (flrale (ﬁnﬂ'alvéengls are concentrated under
e et AAYIC aoEaFus wWhigos S hePerasmiEne (100 m

fort Qoo@t %@ n%: a«w@ Wemﬁé @&@%M@%&%@m@@ kL5 48 163805 rgi dtirred for

i s added 0C over mn, then stirre

abpgt 3G Bvut ng smlqh is frfieéednwasue@ Wth Qhﬁled rheegtene {39 mefa-5XC), then
480 u
driealpss 480c d cDQrfn &P U0 ﬁtJ‘%wJ gh% Otfc{b)&‘oﬁ{ %uha" 7.9 500

concentrate er vacuum at 5
m) is added. The m xture is then cooledtoSlO oC
; r]:Uustedto pH 10-12 with 2N sodi um
S Bﬁd&l?ﬂ i tion at 5-10 OC. The mixture is warnmed
Theccopirgsl filicate and woshings tasel comqelmtreteldytb aglbisk syeup(HeOn-heptane (50

o PP S PP SO BS54 e e 50 1
°Castitradrioc abouti 42 mirg lthetri the {BO0s fittdred Bhe weshee niithi chilled n-heptane

T R 5185 R RS0 BB B e

coaplouma: aThegtosad IdBﬁWelglﬁt A RHE O Ihd BBt fostgEindesetbred trops)es 92.1 g.
compound (21 .7 g). Internediate 15 (Stage 10)
Phenyl et hyl

InfePmediatel3 {$tage4) { [ 3- (3, 3-di net hyl - 1- pi peri di nyl ) pr opyl

1 BP0 syt aniperiny berpRY Ry P Y b pdroxy-

1-piperidimeearboxykiteir e of

A m{ét&él)cgﬂe@gf%@g{} e@yl')‘éfx'yﬁ}}? DAL 9% hethyBi2R&Re 139/ 4y in FilB(125 mi)
is stirred for about 15 min, then cooled to 0-5 °C. Isopropyl magnesium chloride solution
(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
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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acid (63.3 g) in ethyl acetate (570 m) is stirred at
25-35 0C for 10-15 min. Triethylamne (73.6 g) is
wa@daed7wyer about 10 min at 25-35 0C, fol | owedPOEFBI&N69943
(61.2 g) over about 5 mn at 25-35 0C. The m xture is
stirred for about 35 mn and then cooled to 0-10 0OC. A
sol ution of
4- (4-{[ 3- (3, 3-di et hyl - 1- pi peri di nyl ) propyl ] oxy} phenyl
)-1,2,3,6- tetrahydropyridine (57 g) in ethyl acetate

In(e'il?r@dlﬁtéﬂ%sﬁgégﬁ over about 15 min at 0-10 0C, and
stirred for about 15 mn. The tenperature is raised

4-@-{3u(3, 31Rimethyld -pjpetidinylpiopy Baxydphenyli1 2,36 ietraghydrppyridine

A acet af@ire70 n prand s ated sod )
car bonlater sol ution 57%&%&) ar eagdgg{g}@ﬂﬁ@gﬁgr{p 3f3 dimethyl-1

PiRgsEiYrgPHioxyiRhe ph)-$hydrexy-Tiipesidinesarsoxviater(10@ g) in g5% ethanol
(566 Hﬂ*}ﬁé‘b@éﬁeéw 5I1b@ceérfaYéon<’a8ﬁFé%é@ hw}&sgﬁfn bhﬁor‘{&sdﬁeé nPM stbdded at 5-

water (570 m) and aqueous sodi um chloride solutio
10 §7eve‘m qboufrﬂé neip gthen stirrgy der abpug dRdvint rHteemlwae$ then heated to

ref Lﬁ(d(%&ﬂ FLHTY rf@r atb%hpévhabrﬂlétmlﬁ@ (fpg cbRc tﬁé?ed%rfdla Gcuum at 50-60

o ui d. Acetone ut i on 1's
Ccaaﬂnewaﬂeb (9051 gw) @@daﬁd her rr@@urfeds ta@bg@olq@ teriSn10 "C and the pH

adPJs'('&ipfoaBﬁ {o- 4-23-41\111'1“11 iN's%dW‘F\? rgk?lé‘ﬁ 61 éth§151°ét URfel Mixture is

hen cooled to 0-5 0C, stir or about 60 mn an
warimed $0125eB5 %Cfanct extegtegnditmwaliyb dcetaten©R0 Imle them- Aep2Gthml). The

cofn%?ne'&1 e)th){l %Iggt?t%%)ée% hre \%é gg (V\Zif%qs%tey @Hm %ef?ﬁ?)sfl gat?e%us aodium

nmpoun
chlbll)ie Jo(Udiof [(20Q 4. [ Eh(efso&edt isetemydved urmilepeaacwnmyin)j the product is

.Opy| P,
puglfl%cgﬁ %?'Qﬁ‘] &i&ﬁ 9‘%th[ ap%qun}egrﬁﬂhfa 8e|8bgsm ga Ilneaagradlent of
MeQ D N O7086 Bndivet thertitlefcompound (21.7 g).
phenyl nmet hyl - (2)-3-(4-{[4-(4-{[ 3-(3, 3-di net hyl -
pi peri di nyl) propyl ] oxy} phenyl) -3, 6-di hydro-1(2H)-pyrid
Infenypdiate b5 (Sthge 10napht hal enyl )-2- propenoate (47 g) in

B ST o Ryl Sonenn 2

dlhydfbulr(Ethﬁﬁcﬁdyl]carbﬁnyﬂl5-1 Qﬁplhﬂ@hienﬁﬁz -ploperiodty dr ogen

A R s RErER T u S B R iarPr a4 b Blgnecarbonic
acldel63.89) umhylnmetatté tB?lVBﬁI\)-hs(QBrEdrﬂt P5-35He bi 0+18traini Triethylamine
A R o TR ST A FBG3Y FELMS BRI about 5
miArAl2psi5s’c; oMhé mietdret isesticredperuatibut G5 Imeintane thér keoled to 0-10 °C. A
sofdapound. ¢ 4-(4-{[3~(3,3-dimethyl-1-piperidinyl)propyljoxy}phenyl)-1,2,3,6-
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 {570 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 aqueous sodium chioride
solution (670 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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Exanple 3 3-(4.{[4-(4-{[3-(3,3-d jnethyl-
-pi peridinyl) propyl]oxy}phenyl)-1 -
w@e@eniddnyl ] car bonyl } - 1- napht hal enyl ) pr opanoPCT/BR1006/069943
hydrochl oride salt 3-(4-{[4-(4-{[3-(3
3-di net hyl - 1- pi peri di nyl ) propyl ] oxy} phenyl ) - 1- pi peri di
nyl ] carbonyl }-1- naphthal enyl ) propanoic acid (321 .2
é was added over 5-10 mn to isopropanol ( 1.93 L) at
Chg d gsheptangn hdr mhi tThegrstid dndried pRdesvaguurasd B6-40TC 4D pive the fitle
@ﬁ%@ i sopropanol ( 1 .61 L) was added and the
n1xture rmed to 65-70 OC to give a solution, which
was then cooled to 40-45 OC and stirred at about 300

t{4qt ed hydrochloric acid (50 m) was added
E){)é&iisrle@z‘%f-fd&{ﬁ

about and after about 40 mn, a seed of

3-toll b [3d(33-qimethvi-1-pipgfiding, iBopyli oyl plyenyl)-1-

plp@l"l(ﬂﬁ? %ﬂrBXHI ﬂrrgagﬁﬁﬂiiéﬁ{y}lpﬁ%bh ﬁJZCId free tr’%seanm .

A aci d mgldtigrehl or i defsal t ( pmelﬁllrggathwe(gEaadM[%(g {E8-(3,3-dimethyl-1-
oL PR SB R G Ml T P 2
pfme(babe(ﬂm) ihheeltheml r(ve@ ral} ist ddedttergbydibgeration flask. 10% Pd/C
(,@zsr i %af r{n?g %ég?{g @%h%arnlx&ﬁ%t &t %‘% OV@I? Hs% Hgger 60-70 psi
hysigied prEESUFHJhﬂ\cEdhak‘eyi fbrosboal QL8 h.4_The rédilﬁlbn dhikieee Isnebeled to 25-30
°cy 80 MlaseBirouatsCafle. viease i ReBHl 2sparina he TiGR Bvggncentrated

unﬁalevd‘c{lﬁﬁltbi%QGﬁﬂﬁgl%tﬂgbefﬁ@satﬁo'ufsé@l’(y ﬁﬂgI{/@tHestﬁI@rc‘éH%Bth (37.2g).
eati ng. Concentrated hydrogen chlorid

N B“ﬁw)@ly@sme@med the %“%Uﬂd\ﬁalbérﬁ*ﬂ%yﬂﬁa@nmé to the
freebase solution at anbient tenperature. The reaction
was left to tenperature cycle (0 - 40 0C) over a

Exgdedd. The white solid was isolated, washed with

L r fore drylng

S{SEREL AR bRl pBONb oA ©, O
pmem@pvlé@éhoaylw mmﬂvlmll prapaneic adid hmwdnrlde |satt

@ ( ;
3 g@{g& 40{53 %iprﬁ%tgf | 1]4plé ﬁ r@ﬁﬁip?/hwg%hyl% piperidinyllcarbonyl}-1
nappthp@nmlbmypqrm &aich (321.219)- wagpdded| avay 510 maip dn isioprapenel (1.93 L) at

( i e
S kAR ST B o (PRl BoRi® 01
wasrasldag @ind ¢l miitute waained 66 6370 4C{tP givess 41 Bioh3wBich was then cooled
: oeri di 3 N

to glrob'%t(;njﬁ ?n%i sﬁggﬁ ta?}gkgﬁwypwpaﬁéxg:mm)}dr&h%fc lecwﬁ ml) was
added over about 1 h and after about 40 min, a seed of authentic 3-(4-{[4-(4-{[3-(3,3-
dimethyl-1-piperidinyl) propyl]loxy}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 pulled dry for about 4 h, then dried

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 ml) with heating. Concentrated hydrogen chloride (37%, 0.0465ml, 1.05 equivalents)
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acid (Exanple 3) is shown in Figure 2 with a nelt of

approxi mately 164 OC. Biol ogi cal Data Conpounds of the
wo ewentieon may be tested for in vitro and/ or | PCWERIN0G6/069943

bi ol ogi cal activity, for exanple in accordance with

the followng or simlar assays: Hl receptor cell |ine

generation and FLI PR assay protocol 1. Generation of

hi stam ne HL cell |line The human H 1 receptor nmay be

wag| fied tosthegfreatanm seludier dlirambientsterpeeaiuren Thageaction was left to
terlngér%flﬁé H&(ﬁ’e [dAL Q@h@%vﬁ'aq.@@éﬁend Rase wﬁ%ﬂ wasagdiél%h #3éhed with
.~ Chinese hanster ovary (CHO cells stab
Iscmznaeg ansbair Adechipreapodt 2 hrl@é@rstdcswngrﬂyth@e/agwpaeré@vermght at 40
ocqgvg Rheismpp known procedures described in the
[iterature FS Pharmacol ., 117(6): 1071 (1996)].
H stam ne H1 functl onal antagoni st assay:
' bori@! he bl staianey; -
A o R o e R oL A\ B g Foetiyi-
plnﬁrlé@vl)mewlbw}gaanw\)e1 -pipefidigylisathonylir enaphtiatesylpiopanstia acid
Al t; A ium (G bco /Invitrogen, cat no.
(Eg%@%ggglf%ﬁaﬁgdﬂbgigg%ﬂt ed with 10% di al ysed foetal calf
serum (G bco/l nvitrogen cat no. 12480-021) and 2 nmM
- I rogen cat no 25030-024) and is
Thrl?é’%%ﬁ%%%e\(fg?ﬁ?fgy tb%t“; 5% OC2, 37 OC. Excess nedium
is renoved fromeach well to leave 10 m. 30 m

| oadi ng dye (250 WW Fl uo- 4
diluted in Tyrodes er + pr 5 j:rr%/ 145 mM NaCl ,

b
2.5 mM KO, 10 nM HEPESR 10 M D- gigugose, | 1.2 mM
MCl 2, 1.5 mM CaCl2, 2.5 mM benecid, pH adjusted to
7.40 with NaOH 1.0 M #.2s added t @0chich wel | and the
ot Al f A

pl ates are incuba 660—mn at; 5%€c2; 37 0C. 10 m
of test conpound| dil QL%d t he ré‘é‘ﬂ. red
concentration in[Tyroges bu’r er +qprmbenecid (or 10 m
Tyrodes buffer +| probenecid as a control)|is added to
each well and the pl at@5i ncubated 846r 30 min at 37 0OC,
5% CQ2. The pl at es—are—then—pl aeed iAat-e—a PLI PRTM
(Mol ecul ar Devices, U to moni tor /el | fl uorescence

(lex = 488 nm |IT: ifn Theg franner | descri bed in
Sullivan et al. (In anbert DG (ed.). [ ci um
Si gnal i ng 16.0 5.5

17.0 5.2

18.1 49

18.4 4.8

18.9 4.7

20.9 4.2

22.4 4.0

25.6 3.5

25.9 34 J

26.8 3.3
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Protocol s, New Jersey: Humana Press, 1999, 125-136)
before and after the addition of 10 ml histam ne at a
w@oncenteprt i on that results in the final assayPCT/EP2006/069943
concentration of histam ne being EC80. Functiona
antagonismis indicated by a suppression of histam ne
i nduced increase in fluorescence, as neasured by the
FL'PR(tW%ﬁ tem (Mol ecul ar Devices). By neans of
A Jepiegehta Cefth@mogcaw vies the Mw@i&a@e a$dlt of t3-6As{{4ef4{[3-(3,3-

dqugﬂwﬁltﬂbﬁﬁﬁ'dﬁ)ﬁ dﬂ&pyﬂB AS#%%H%&MJS%GM Hﬁgﬁﬁﬂgghﬁﬂropanmc

analysis. H'stam'n fuanctional "antagoni st assa
acieiExpmplead) ishayn Iﬁrﬁ@\}g@aumﬂw pnelt tvh@ptnqwmateiyn‘émq

receptor expressing CHO cells is seeded into

non- coat ed bl ack-wal | ed cl ear bottom 96-well tissue
Biologicat Patal at es as descri bed above. Fol | owi ng over ni ght

culture, growth nediumis renoved fromeach well,

washed with 200 m phosphate buffered saline (PBS) and
Caresluade df thietivebomimaly dedestgd fyren (2BGnaidr Br vivb bafdgical activity, for

. ' in. T puf f

eXE‘e@%‘éag%@%@féﬁm@r%@W% & S50 repes, 10m

D-glucose, 1.2 MM MCl 2, 1.5 MM CaCl 2, 2.5 nmM

OH 1.0 :

HRIEPRRE ELMinebefirati] g ECPR 43albtclobic™ T30 1l ng
1. Gehémtion ©f histaming Hinckltlme cel | s washed as above, and
Th%q'l ﬁanq-& ;In%'cegﬁg?ﬁwe Lbff d‘ﬁ &8*1(31 f/ﬁ tpg%ceﬁgreg%%s?réaﬂ i gwg literature
[BioolarenBiophy o iRasn C?émmlmasZQ]l(me (ﬂQ%)@b@’m&te!sd HaorsterQoviaty (CHO)
celd SRofepi e e HTL A eeBlelapare SelerrRonicingio known
prédéd(fe?. de$tribeal iatresliteraturée hiﬁ'nJ. Rreeradcalntl 07 (8): FAA1RRO9E) .

(Mol ecul ar Devices, UK) to nonitor cell fluorescence

(lex = 488 nm IEM = 540 nm) in the manner descri bed
Histanfine Hil thiﬁ'naaéntagc(rhst assayibeterrhlaationl of funCtibnal pKi values

Th%izt'gsr{grlflgg}?Hg ﬁ)frgeo IS 4e Qgi‘ﬁ"g}tg[rﬁg%gagﬁﬁ%% 2188 e F hottom 384-well

tlshliléSTcaIItIlriiepIQreérlnaalﬁmmmhﬂm’i iegBeritian geedafm Y Git\do- /IfvittogeMl cat no.
sultant co t 1on r nse . .curves

228 B SR PR el O F EEPGed DR U Ecapirogen cat no

12f48®l-02113)3€irﬁ123hm ngﬂlﬂarﬁth(GMUM\)ltmgeh(badﬁdi 260303624)a@d is maintained

overmgh?n% g"? CO,, 37 °C.

Excess medium is removed from each well to leave 10 pl. 30 ul loading dye (250 uM
Brilliant Black, 2 uM Fluo-4 diluted in Tyrodes buffer + probenecid (145 mM NaCl, 2.5 mM
KCl, 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.

10 w 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, Agy = 540
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EC50, the concentration of histamne required to

produce a response of 50% of the maxi mum response to
woe@vamene. The ant agoni st pA2 is cal cul at ed uBCTIBP100€069943

fol | ow ngstandard equation: pA2 = | og(DR-1)-1og[ B]

where DR = dose ratio, defined as

ECSCant agoni st-treated/ EC Ccontrol and [B] =

concentration of antagoni st receptor cell line
TORARATAGHe ARSTEP S ShIBi 4LoAnakempeih DA () Cess Signaiing
Profgals, REWUSRRBY SHERAR! RlcsOMaab, s BTinafrERng alter thk B8 dition of 10

The histanmine H3 cDNA is isolated fromits hol di ng
Hhustagine ah eopemgentratiopdnat resiits i9gee finalasspe sereeantriation of histamine
befHgaess,i on of plasmd DNA with the enzymes BanHl and

NGOt - 1 and ligated into the inducible expression vector

pGene (I nVitrogen) di gest ed wth the sane enzynes. The

Fuﬁ@%@’“aﬁl%ﬁ&ﬁlgm |§y|ﬁ<9|ﬁzﬂé Sé( Sstuﬁgﬂewgﬁ edfrhlétérﬂ?légiﬁgﬁced increase in

expression is switc he absenc
flupregernse, aﬁdnww@h@dtf@nFLIRRt“ﬁéyﬁeésé\M@Qtﬁr Revidaspuddyr neans of

a Cr LN Rat S: 7L
copyRs, B SBESC tnd SRR sy by sonr
phampasologitpenathemeidsharglysisol | host bacter| al cells and

plated onto Luria Broth (LB) agar containing
Zeocin(tm (an antibiotic which allows the selection

Histamie¢ H4 fungtiopgbantagenist assap! Retgemisation ofantagpnietpA?
Th%rhl %Wﬁ‘a I@P?%o%a@rte%ﬁ)ea%] %\%916@&13 see&éy |ﬂ{8 rﬁr}-%%at%ci/ black-walled

con ainin asmod are 1 dent
cleaebottcpmtgﬁmellatsawswlmre MSfasrdescrmwfa@ot/e on into

manmal i an cells is prepared from 250 m cul tures of

the host bacterium containing the pGeneH3 plasm d and
Fallewing togdrnigt iegltuae EQ{IAwﬂrr mpdivat is semkved ffdph egein wellldwashed with 200

o e e TR TS Ehd ceblte R I bie (220 M it

Bla&gul @k ¢106- 43|dﬂt§it€di Gh (rynweg bafgery prsbens@edess aiM Riatl, 065 mM KCl,
cells per T75 flask In | ete Medi um contalnn

10mMEIEEED, (18MBEBewyCosE; ?é’ cM%%'p oy? &Y Gats gm MM grobenec'd pH
adfUsRR RMRAbEAtHWNEDHLOY M)V dbwﬂ memcmszﬁé@lforbwme at 37 °C. The

serum L-glutam ne, and hy mycin (100

loadling byffer fiprameved RIndsihie &ellbl\wa$@dt ﬁsa@QCfVéc@&g op n\’d 6 T W@des buffer +
i i PO ne 0 0

EhEROLE, el B2LST L) P Sy ASEOESAG D iy o e recurea

cohcentrgtien in Oyroded blsffemr+empba¢eeudj {ont16 ¢ ypides ebufferdf pmbenecid 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, Agy = 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 ul histamine over a concentration range of 1 mM —
0.1 nM. The resultant concentration response curves are analysed by non-linear
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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suppl enented with 500 ngml 1 Zeocin(tm. 10-14 days

post selection, 10 nM M fepristone (InVitrogen) is
w@odned7tenl t he cul ture nmediumto induce the expPEBEPIING/069943

of the receptor. 18 h post induction, cells are

detached fromthe flask using ethyl enedi am ne

tetra- aceti c acid (EDTA; 1:5000; InVitrogen),

foll owin seve Ivvash hat e buffered saline
St?ﬂJ 5‘9 Horhr henOQ@%W})fQﬂ[ﬁdw resiR i ng A8S¢i (Rio. defined as
E@:&Uaha;gah@gtrééted/mﬁomr@némﬁﬂs] Medheentlalibivbs arbddmmit

phenol red, and supplenented with Earles salts and 3%

Foetal Clone Il (Hyclone). Approximately 1*10 7 cells

are exam ned for receptor expressi on by staining with

wabbi twpol lmj onal anti body, rai sed_agai nst the
2. /NA frecentera celi dingi gensration, rnﬁ@ba%n%er%rqt@@eawarfunctlonal GTPyS
aslsa@pma&qson ice for 60 mn, followed by two washes in

sorting nedium Receptor bound anti body is detected by

i ncubation of the cells for 60 min on ice with a goat

Gé}{étriltlériibbﬁ'%ta?ﬁ'hbmell I ugated with Al exa 488
fl uorescence marker (Mol ecul ar Probes). Foll ow n
%@(I@\njltrogen

Thevstamine g fRNA R Balatss i s Nﬁ'&l”@rﬂec@élﬂ@"é‘r‘\%1 ife
byt rRERBEh dgeQioRTBr Hidshi ONA w(t#@uﬁéﬁ’z%/ﬁ«\e%r&ﬁﬁl)n 2R N¥tel and ligated

t hen anal ysed on a FACS Vant age SE'FlI ow Cytoneter
intpithe wduglblerexaresaian yRalPr EGere (In\zﬁérsegn)tqlgﬁ'ﬁt%w'ﬁh theotameenzymes.

THe G & SWitth ™y sfeﬂf%é‘:@)gté?ﬁ Wgé F’é‘rﬁs?gné x e§é Bh ||5a§w1tched off in the

manner. Posi |ve y stal ne re so te as sin
abgendesofi art indgeervasld svjicheeon lodlm aresence @bﬁpll@t@ewmpamrmed as

degéeﬁbter@i WM rlQS5FQteﬁgm 5,36499F1 8(g7533n A3l 50RO I??%gQSDNA is

ore reanal ysis for recéptor expressioh via an
traanfbrried) antal c@nnpelhengDHﬁaxuﬂ essll h@ttdrwter@l—ﬁellmand%dztedtoetb Luria Broth

or Jane t . NMenbr an reparg tion fr
(3 et BRlaEine 2o Bl migte s A s bt saptiHen e lyerpressing
th®Wh Ble gerQewah W pRsBhtCos QB&é BRRGBWIRh) BRSCAYMI™.  Colonies
pellet 1s resuspended in 10 vol umes of honobgeni sati on
coptaiing theorentgated plasmid are identified by restriction analysis. ~ DNA for

trawf&ﬁwmwmbmn&%ﬁ%bnge.s/pve;?a@& heresst hPalIgiréChthe host bacterium
mM et hyl enedi anmi ne tetraacetic acid (EDT

comamrngzt hgi RGenetid plasipiglasdesaialgd wsing aBNG meparapep kit ﬁQl)agen Midi-

t Sl gma L2884), 25 mgm 1
Pr%@gal%tqééﬁaﬁ]%%dé%%hde“ﬁéﬂ@ﬁm phenyl met hyl sul f onyl

fluoride (PMSF) and 2*10 6 M pepstain A (Sigm)). The
CI8/K1ScehE Previously transfected with the pSwitch regulatory plasmid (InVitrogen) are

seeded at 2x10° cells per T75 flask in Complete Medium, containing Hams F12
(GIBCOBRL, Life Technologies) medium supplemented with 10% v/v dialysed foetal
bovine serum, L-glutamine, and hygromycin (100 ugml™), 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 ugml” Zeocin™.

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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t hen honogeni sed by 2 15 second bursts in a 1 litre

gl ass Waring blender, followed by centrifugation at
wGod7g7feor 20 m n. The supernatant i s then SpuPCHEP2006/069943

48,000 g for 30 min. The pellet is resuspended in

honogeni sation buffer (4* the volune of the origina

cel | pellet) by vortexing for 5 seconds, follomed by

unce ho eni ser 10-

W%%PB%@@‘) P %?i? 5 fg%gfﬁtsa{"rf‘e pﬁréga?eﬂ 26h f?eon éﬂsluamﬂd@a in Sorting

Mediﬂrﬁ @Ohtﬁml'r@pwfllﬁhﬂjrﬁ ubssenaad Medaune d(vitMy, BQitR&ut phenol red, and
nctional antagoni st assay For

SUpBREEIA W Fg e salSamd Fh ARG iGena (hiciongs ppproxmately 1x10°
cepé aleCexdnsinéd B8 decert@) ex(bréissmn 1 stbi%ﬁ/fg WlW‘QQHtﬁtﬁt chli/é!ér%q’ antibody,

the required concentration in
denBisELRRTRINS Reigimiae) darmaje 2UMACREREIRS Gbpeoapioiodpated on ice

for* 80 nﬁlﬂpﬁdn@ﬂ'e@)bym% Ras e s&'ﬁﬁ nAEHRbrHE | Rédbptor bound antibody is
yrene LeadSeeker ( LS) scinti I | ati on

deinciA By (et of @A?e"ﬁé)aﬁgovm'f‘hoﬂrﬁ‘?bw%@ HERE I p—

coamg%@laﬂmetxléké had NgoreBiches Py (FBRENLPPLREP ¥BIoVARE two further
ut i n%'ol n assay buffer

washe Wil dopingeviedivmi erils a7 %@FGQFWO@%@ Remeshidop (BDaBicsciences)
andHFE RN 4n "qwune < S%%rﬁa&%qs@ﬁb% c;ﬁ%@r#g&@ﬁﬁth A Automatic

ive a fina i ch contains
e}?ﬂr BerastiionUns m-anératicgllsr argenan- |ad@|r:eﬂomu$ftreaé¢d &5 gagimilar manner.

Po%%@&lﬁgﬁaﬂ c{ &nlngre gHALPS Ql %I?fcef% M 88! Wéﬁl %Iét@Pc)ontalmng Complete

In assay I ncubati ng
Mecbmrpecrcmtaumuegf&m g Zeanin™ andl hllewed( ) eﬁp&nm beTorféSreraldblyms for

reéap ﬁ F%%n(\%qg t?r?)%g]aggzﬁ f §|tnld|¥1|§t onc tn{ai;ﬁ-l? Nis selected for

mdsmlsrbae‘prm)a(aibna concentration that resul ts in the

final assay concentration of histam ne bei ng EC30)

After 2-6 h, the plate is centrifuged for 5 mn at

Mé:ﬁthnemrepmdtuondrdmdunurem ddllswl ux counter using a
lter for

Al Rhsy O pPanictie tarsg i 4 "G atBeto ety F6dbents. The cel
petiett iig/i reyusppadedsinni1oi nolomes. ef Horsdgemisagomabufieddedsa amM  N-2-

e LIRSt Mo 8 gBEdhine oo
aceti¢ hcitl eEDTAR ML RAdvitr K@Ehs@ptemented 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
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.

Histamine H3 functional antagonist assay

For each compound being assayed, in a solid white 384 well plate, is added:-
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using a 1m syringe into the oral cavity (0.5m/kg

p.o.), or via a marginal ear vein (0.33m/kg i.v.).
w@eopoueds are fornul ated i n 5% DVSQ 45%PEG200PESDBR2006/069943

water. Either 2hr after oral or 15 mn after

i ntravenous conpound adm ni stration, guinea pigs are

anaesthetised with isoflurane (5% 2-3l/mn Q) , and

recei ve Evans blue solution (2% in saline), 0.33m/Kkg

(@) . v.0.9uhohtegheqnprinddiitegdprihe reguirgr sopesNtrtion in E%ﬁ% (or 0.5 pl

Dmggeasaéﬂggr{ﬂ,logt ration, and whilst still under
I soflurane, ‘animals are placed in a prone position,

(band 3 head/memirare/ GREKMX vdiahds Prépatesitynmix(roONpedidBerm

AR RN L Ead oot I B reot s By ey P

belads withimeentrhee (reerpeed inheecandaned witathe raéthoduﬂdg)t described above)

andS@ﬁﬁ' aseég%lg t?.ﬁl%??(ﬂﬁﬁ/l' R-2 a@@ aooggthg})[bga%s {a}h%hgsulfomc acid

(HERES)oridalmMdNagl s maanmga:w pHeTRWNED i td gw@@aﬂmamwaame of 30l

(st aine | ue syred fromth ner in surface b
WGk 5,01 S BB Ao BRrted A0 Oh NG Mahas e epreeniation of
gu@abslnﬁ)@s'sjuprﬁiaghaal(egba(s.@gatmte@m LA e Uscubatihgat room

val ue i to calculate the area of each wheal, and

temperatisg r@§ MYB offa "QlIer: hi st anmi ne-i nduced wheal s is

(csubsgquend umqﬁbpehpfmﬁersh%c haél%&ﬁ/hy cérﬁceﬁ%ﬁ% bhgfsgmi;
is seen in the vehic £ h then t

Sresifigeactiyity =X dpQ damof dnﬁ"ﬁﬂ@@"ﬁﬁa?aé %@anemé%t@nrfégbmsy@s in the final
asgé&fé’cﬁﬁeﬁﬁﬁlo‘ﬁ% stéh%@geuggg;or gch test conmpound and | D50

ues be determ ne each route of
adm ni st rati on (oral and intravenous). CNS penetration

Affer o-EMS ¢ P%ﬁé N Eé}ﬂnfgge&:’%r@ il Bt ﬂ'gléé (rjrg@ieé’r?ﬁeg&frﬂ?@#‘ RASs Viewlux

are dose ntravenous nom

countgr kigingoa rﬁa1|3é55ctﬂte£5pfpa§umlmw eyDatat is. amlyRsguveirg & é-parameter
i % %P %
g e efin EbeptciV kol thimilin, TxT el e B PR to v

isof lurane at 5 m nutes postdose and the brains are

I e b A e Mo o Phapar  ni sod
Mala@mkerH@tﬂdy aineRegar0p et dosad willtgsdi eommiung or vehicle
usﬁ{goge rﬂl ¥r§1§{e?‘g%oatct)¢e°%r£n&vw ?b.@nﬁ/ﬂ&pﬂ.gﬁ, 8f %iapgeﬁgrg%%l ear vein

(O. 33m|/kg 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
anaesthetised with isoflurane (5%, 2-3l/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 (10ug/100ul x 4)
and vehicle (1 x100ul 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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drug from brain by honpgeni sati on and subsequent

protein precipitation. The concentration of parent
wa@leag/o7wobl ood and brain extracts is detern NneRICHEP2006/069943

quantitative LCMS/ M anal ysis using conpound-specific

mass transitions. (ii) CNS penetration follow ng

i ntravenous infusion at st eady state A | oadi ng dose of

the conpounds is given to nmale CD Sprague Dawl ey rats

is garefyliy spmenad %ws%hqaée@as&ta@ed.ﬁbﬁweaW@d ér@ﬁwen@&erék@ surface

byt Bfkihg] Mdlfél%ehﬂfbulah/ @J%ﬁéﬁér)é ué?rﬁg feﬂgfne&@é”cﬁh palrs, BamtP ¥hRakting the
dose | eve 1ny/ kg/ mpounds are formul ated in

VO AOBIBEH SOFNSEEEIZR s Bkt GHCUSE e, Pregy ot G Wafal st mean
vah@"®l 8% hﬁa“té?mhé—lfr%céé v@me’éls ik- §ubs§q§entl§ ca%u'@at@@%rﬂfempbﬁlmal If

post dose. final le is collected under
EVoEs biUgs Saﬁraés&hﬁé@h@'%haﬂen% eAlaliien Al anifealis gxeleded from the
da®d §etal so renoved for assessnent of brain penetration.

Bl ood sanples are taken directly into heparini sed
Dasgyesponse §€B’e§eﬁﬁﬁlcé§Stﬁ+C@dpréﬁa¢'bEPSf 6PMBAPIAId/and; Qs vAkjes may be
deRdrRfridToPéR%! rBlite & b@RinAAALioH &rs arahtFendis. Pr epared

usi ng extraction of drug from brain by honogeni sati on

and subsequent protein precipitation. The

?gﬁ&}itﬁ;d on of parent drug in blood and brain
racts is determned by quantitative LCMS/ M
anal ysi s usi ng corrpound speC| fic mass transitions. Rat

(u)pharmszhmﬁ&rﬁb Eme atidpsed to male CD

Spr ague Dawl ey Si n e |ntravenous or oral
Cq@nﬁmdswgtd%ﬁd amtr%\/en@mﬁlmar adowsinpedese (svell aty/1Rg/entp male CD

Spg{{%fggas fg%&%hgy@bémm%m@%tﬁ R o0 bMEEUsE anc%/m% water.

water. An I ntravenous profi
Blenist samelds igye ﬁaﬂenn@dgetﬂr@lnabﬁna@mﬁsﬁawﬂbll@ﬂara@&rﬁjl T /inites post-

dofe Uiy tH&- gr':_é'lns % 2% dled 380 az LRt Bg%tralqsﬁﬁs rgﬁcg Blood

some studies 1 our sanp es nm
sagpids preotaken dl@ctbybtlraato rf@@awsewum s@dqogl sanpleerare nrepared for

anglggitgqj&@gﬂl(af%r ?)'fec?%l%ﬁ?n %né br%ﬂ gf@fo rﬁour pas%?rp h&w extractlon of
drbg frerkehjain By dtbrscgeplsetorar and aﬂuéﬂe@entecnrbgem mrgonpltatlon The
cogc? ) ea:tiﬁﬁ %f %r}égt:)cfrg? ll’ﬁ)l88&i r?gxt lgro%%%%d quantltatlve LC-

'on"ang u ecte o quantitati
MSME grslsishysindedvipdBdespenific mnptrlrmnqpem fic mass
transitions. Drug concentration-tinme profiles are
generated and non-conpartnental PK
(ii) 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
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.
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



10

15

20

25

30

anal ysis used to generate estimates of half-Ilife,

cl earance, volunme of distribution and oral
whemavaicbabi | i ty. Dog pharmacoki neti cs ConmpounBST/BPE06/069943

dosed to nmal e Beagl e dogs by single intravenous or

oral admnistration at a nom nal dose |level of 1ng/kg

and 2ng/ kg respectively. The study is carried out

according to a crossover design such that the same dog

is used for both dosing events and the dosing events

Rél?ﬁfrhﬁ&ol&néw apart. Con'pounds are fornulated in
YOVSO 45%3e9200/ 50%vater. An intravenous profile is

CQS’EROA‘PH%@r%)9°§%q< On@aéeeppaﬁpr@g%@%i’bfaé% by tsingley @dravenous or oral
adhidiStratiBn &t aOan'élnalldosg Ie\fjel 05 1#\@?1(91% 3rﬁ§ﬁtb rgé}%%tn(efl)c’r Compounds

sone studies 24 hour be ta

arg fosmuladed ig %PMS@WW’ ”ango% evatent A9 @Havemﬁp |pé<y‘lk-als obtained
byQal@ﬁg sQria'i,or rihal ialooa saﬂ'rple@ at 203N @ 254015 PPSE 4d°§ﬁ1 7 hours post

Bl ood sanples are taken directly into heparinised
do@ essores sludies drEnd L4418 parepias By By tptfasy.efAn oral profile is obtained

byné;aﬁgceéﬁam mi b%H@Jsgﬁmb%@ dt @248 it ath Ve R03b Y8 LR post dose

USIQE conmpoun -SpeCIfIC nass tranS|t|ons
fooﬁe@ecﬁn@eﬁt%a@n A0 thoke spnBlep reay e dakpmierBlped samgles are taken

dirB&Y irfRpatinR B4 %JbeEK B ¥§rh|§leé‘§?éjprteg?%ﬁer®g§%fem precipitation and

estimates of half-li1fe, clearance ' ~
subliestedi but auantitative orpalysis obw ol C-M5/MSt yusinge sompsungrspecific mass

trah?n §r?s obr@ ?Ebr#ééﬁtrmq}fﬁe gw?fesc?r%%gat@é I_élﬁ@fz?'\‘ESHl—(fc‘;ﬁwp%rtmental PK

an averag
ana\ws @lﬁem %@erateﬁsﬂmate@@ﬁplf—éfesl clepggnze,volusne pkdigiibetion and oral

\ 1 average pKi (pKb) at H 1 of approxinately 7.8
b'%gélaéxgnnpl e 1 and 7.9 for Exanple 3, and a pA2 of

about 8.1 for Exanple 3 (iii) anti-inflammtory

0 (|n the wheal and flare nodel an | D50
Doyfﬁﬁ%hﬁéogiﬁg’(k%’ v. and about 2.8 ny/Kg oral

Contbaaing$ eresjosed\k) ml@éag|IM| byainglé tnyavenqua@r oeetl agmihistration at
a0
a Bgr% n%P%gQ@qg vl cor (@ﬂﬂp%?d ?ﬁ'@/l{g]oges &ab gut ﬂTaebo ugy éf) 0/carrled out

acbcprdingdo cGogpsgover Hesigp bachrihat theasamne dog is tsesl ﬁoatbomn@bsmg events
anﬁh%ed%s&EXQMtg &ccﬁrrggl fl ) \llvleél? %aﬂ?boegmﬁbénds 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
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.

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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hours (IV route) in the rat), and conbi ned data for
Exanple 1 and 3 a half-life of approximately 3 hours

wo eoovheiesng) (vi) | ow CNS penetration, |ess thBEI/EP2006/069943
50ng/ gm (Exanple 1 and 3). CLAIMS 1. A conpound of
formula (1) wherein the naphthal ene ring can be
substituted in the 2, 3, 4, 5, 6, 7 or 8 position by

1) o erAaB T ORS) o ARTITHRY: Gl FONEP: ad 7.9 for

in whi Ekanﬁmesnmmé bAizaﬂ@bduwg f@aExéaﬁmécsbst ituted in

.or. 8 posi
B cseingetnemtorpiastbiio voP & baihestanbip Mode! an 1Ds of about
3- (4-{q. Gm@ ?[\Baﬁ@aﬁotﬂlzfﬂi‘ﬁwagdral (Example 3)

BT P PYRIRERH Y1 56 A E AR A pEpH 5% 1 theat o Byl 1.

a sal tartchﬁmﬂﬁed data for EXERRHaRE 8 of abdig ab@utéﬁmy/o Pfthe dog)
clains to 3, wherein the conpound is in the

a (‘ﬁha%l%'éﬁm? claarancg e di @b pad &g 4og (@Xamp@ohﬁaﬂ{aﬁe of about 4-5

accor fbing (Norgtited ifmhd ratyhfvdedomntitRl AP ExEmbfe 1 Bnd B half-life of
form of a hydrochl ori de salt 6. A conpound or a

phar wﬁ@@&t"ﬂ@é‘?')’? heutsdpthefe)sal t thereof as claimed in
any Ofowtﬁsr&nétré&nSIefsgEhdﬁsﬁ)ng@n{ &R 1 4nd 4).conpound
or a pharmaceutically acceptable salt thereof
according to claim6 for use in the treatnent of

i nflammat ory and/or allergic disorders.8. A conpound
or a pharmaceutically acceptable salt thereof
according to claim7 for use in the treatnent of
allergic rhinitis. 9 . A conposition which conprises a
conmpound or a pharnaceutically acceptable salt thereof
as claimed in any of clains 1 to 5, optionally wth
one or nore pharnaceutically acceptable carriers
and/ or exci pi ents.
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10. A conbination conprising a conpound or a
phar maceutically acceptable salt thereof as clained in

waey7ofieel ains 1 to 5 and one or nore ot her thECHPRWDE/A9943
conpounds. 11. The use of a conpound or a
pharmaceutically acceptable salt thereof as clained in
any of clains 1 to 5 in the manufacture of a

cl'B 'scarrent for the treatnment or prophylaxis of
rntlammatory and/or allergic disorders. 12. The use
according to claim11l in which the disorder is

1a|| rgic rhidni¥is. iﬁmaA nmet hod for the treatnent or
'prozsh EoekY c?if qripfa tory and/or allergic disorders
whi ch conprises administering to a patient in need
thereof an effecti’'ve amount of a compound or a
phar maceuti cal | § repttabl e salt thereof as clained in
any of clains 1,

3 CH,
o/\/\N CH,

U]

wherein
the naphthalene ring can be substituted in the 2, 3, 4, 5, 6, 7 or 8 position by R, and R’

represents ~CH,CH,COOH or -CH=C(CH3)COOH; or
a salt thereof.

2. A compound according to claim 1 in which the naphthalene ring can be substituted
in the 2, 3, 4, 5, 6, 7 or 8 position by R, and R' represents -CH,CH,COOH, or a salt

thereof.

3. 3-(4-{[4-(4-{[3-(3,3-dimethyl-1-piperidinyl)propyl]oxy}phenyl)-1-
piperidinyl]Jcarbonyl}-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 3, wherein the compound is in the form of a

hydrochloride salt.

6. A compound or a pharmaceutically acceptable salt thereof as claimed in any of

claims 1 to 5 for use in therapy.

7. A compound or a pharmaceutically acceptable salt thereof according to claim 6 for
use in the treatment of inflammatory and/or allergic disorders.
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8. A compound or a pharmaceutically acceptable salt thereof according to claim 7 for
use in the treatment of allergic rhinitis.

9. A composition which comprises a compound or a pharmaceutically acceptable salt
thereof as claimed in any of claims 1 to 5, optionally with one or more pharmaceutically
acceptable carriers and/or excipients.

10. 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.

11. The use of a compound or a pharmaceutically acceptable salt thereof as claimed
in any of claims 1 to & in the manufacture of a medicament for the treatment or
prophylaxis of inflammatory and/or allergic disorders.

12. The use according to claim 11 in which the disorder is allergic rhinitis.
13. A method for the treatment or prophylaxis of inflammatory and/or allergic disorders
which comprises administering to a patient in need thereof an effective amount of a

compound or a pharmaceutically acceptable salt thereof as claimed in any of claims 1 to
5.
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