Novel conpounds active as nuscarinic receptor
antagoni sts This invention relates to conpounds of
w@emnenadsiformula (1): in which RL to R5 and X peweB206m2052986
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containing and the uses of such derivatives.

This inCGlibh RERItEH t6 cBMBSUABY Srigendraigepiuel($): are menbers of the
G protein coupled receptor super-famly and are
further divided into 5 subtypes, MNto . Muscarinic
receptor sub-tyggs are wdely and(/dl Reially
expressed in th bol[qy Genes haverﬁen adened for all
5 sub-types g\ PW and M3 receptors have
been extensively phar macol og| caﬁ "y charactefl)zed in

in wh.m rmlv ang’ JHdrFf?rhaK/é &euﬁeanho@s rnaré@t@& Qél&w e t@ﬁ@ﬁ&%@@?ﬁi iRtermediates
cor angs .an I N e
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receptors are expressed in the heart, hindbrain,
0
B adrgr{epgﬁ/g %Oﬂgé% (? cr?cﬂﬁ%b ? re’ngjg |§|¥§ﬁt§§‘ 21§Sésx r<re Ke/\)sageg%llg%%%é‘\rapeutlc agents for
the trepimeinhof ofybteugtie ramabwumehsmem as CDHDtahe Aatihmaa ygtrently used inhaled §,

agonlsgst |haweal$dtrpghdﬁfac% éﬁe%%péueﬁ 8s %Xlgtlftgrﬁolc(e N, K, afnly 'tQBthIfne (t i.d) and longer
al rway snoot h nmuscle | eadin bronchoconstricti o

acting mer}t%s&lcﬁ qswglr%erplﬁpjor&omgw }%@etﬁ?c&ce é)fqnﬁl%ﬂdgftltpar\{la stimulation of
adrenergic‘ rezaptes dnl aiwdy amdothunussle S édhaket! inauscariethntagobists in clinical use include
0 S, s . .
the shbﬂ%&ﬁgggr?terépﬁdnr%é?)ﬁ%g@ Nﬁ %)&%g%gn %rgwtﬁiéqé% ﬁqmﬁgllo‘?ﬁg%gﬁrﬂ tiotropium
(9.d.). p Mseayinis RNfAgONBEs PERGEPR BFoschpgiRiiPatby iBhikitng| b ghplingrgic tone of airways
primarlyebe@sf)chisPEtHRESASY baklyRhdliGe BR ML Sarindtreddlont prédenDbdn ARvay smooth
muscl%hgelfmb%F S e)f)ﬁsrhgg if glels ﬂzﬁ\%?gcgeénrcnln%?atéedg th gH‘% ﬁ(?rgt?rqse%g%égn?r{lsqragpn of inhaled
B> agoniatstwith Imnahageln@ntnc @ﬁtamﬂtﬂm/hemr BOPD; |0||JSh%E'&9)It<m patigaie with obstructive
lung dts@gsesrggﬂtg |@§Jp|epc9 |ﬂ98%r§erﬁt |qur%%|€cft|2>n (s'ymblﬁhg%ﬂ lt!]mallty of life measures

brom de) and Oxivent ( jfgm t ropi um br om de) and
compqrejzht@ pa@{sr{@ceﬁ@@rﬂth%mnﬂ e $ ?f ﬂgﬁPt&WSpﬁwmeB ltcbc}ﬁtejt@)ve been restricted to
combirities atudie St Ny lep pletiuamidgy @perhg didwatdraombbkiicdvbfrigth pharmacologies
within a%l rrg?lr@(?{:g \C\)/g E rbgto‘egnstb,el_ %U @ggdropllﬁlcmelé fBict egperdo?\:rgﬁgﬁpcﬁgétok Iaf'ficacy with
S'm"arotBS'?P%P jiRfex ﬁ%lth?oﬂ@&"il agerie a5 & '@cﬁﬁ;)acy w'taﬁ%ioaﬁwpeutic index. In

additioM &dﬂnldlr{%rweﬂﬁr\h&oicﬁlebﬁﬁé %lhngtrr&ilé(tSIe ddidcual tHeypolntidlifdr&combination
with an§| mﬁammator a en?sotn ) q\Hnencfel I th a frvcylm ae5|r(1j Stﬁl puti on of
e eptor s 1A PhRe eodoéf g et systenic
eXposure to nuscarini c ant agonl St S | S associated with
Accorddiye Hefe i§ Hﬁ@ec{a@r Qfeynamﬂoh)pom%kﬂl\/{t@%ts b6t .2 rBdERtok 8§dnfsts and muscarinic
reten om nan

Q
antaocolsc Rt O b P B o SREM ST ara P oy anpgeton route
Such @impokaddevaild Merapcapptoprias phaxmacaivgical profilepior exethple in term of potency,
pharmgéo(lifﬁelﬁfs ?%raﬁ&l clf%\éﬁcﬂgln' J&Biﬂer‘?%sm @brﬁﬁd'uﬁ&s! Hgy Qé used for the treatment

t her apeuti c dose of current, clinical

of Ch“’r‘l‘&rfj'%eéT;eécf‘ICU és ﬁﬂgeapr HPE’ Da‘ﬁ?bﬁ%‘f‘ﬂ Beterably *W?/all%bﬁ%e“élﬁ'cfor interaction

with coadinhigistéletl somsounégported as only mld in intensity it
does |imt the dose of inhaled agent given.
Accordingly, there is still a need for M3 receptor

The inggifienysiatestts therpampreunds of aeasral farmuldpl: opriate
phar macol ogi cal profile, for exanple in germ of
pot ency, pharnacokinetics or dura%%%%tl on and in
particular for @H adm nistration e\i nhal ati on
route. In additlon,nas nuscarinig TEIceth)'f' ant agoni st s
are suitabl eAfor e\t)(eat—n%tfth,f chronic di @eases
such as asthma or COPD, they are likely to

whereigpadm ni stered with other conpounds at |east fromtine
to time. Thus, such conpounds woul d preferably have a
| ow potential for interactibn with co-adm ni stered
compounds. In this context, the present invention
rel ates to novel M3 receptor antagonists. The
|nvent|on reI ates to a conpound of forrrula (I) or t he



Bi phenyl - 2-yl - carbam c aci d
1-19- (3, 5-di chl oro-2- hydr oxy- benzoyl am no) - nonyl ] - pi pe
WO 2dbess1y|l ester; Bi phenyl -2-yl -carbam ¢ aci dPCT/IB2009/052986
Ais sekecled 764 chl or o- 2- hydr oxy- benzoyl am no) - nonyl | - pi peri di
n-4-yl ester; Bi phenyl -2-yl -carbam c acid
1- (9-{[ 2- (3-chl or <& hydr oxy- phenyl ) - acet yl ] - net hyl -

i no}-nonyl ) - pi per -4- vyl er; HO .
Bi phe2-y|-tlarb'cacid ’ *

1{-18 f 1 uor o- 3-hydr bxy, anni noj -

l}- plper|d|n4yl ester; |phn arbam c acid

1-{ 9- [ (4*SCt*br 0- 4- hy @ oxy- benZ4Pf ) rret hWC%h'rbﬁ@] norfgH

er| hen arbam ¢ acid
wnerely” Qe thdatp e EB Ry 4 B Bt g?%"”%csthﬁ Pfethyl - am
Xis —(CHﬁ&q— \Mmﬁgm is a1 p@gerdqompqsed)bptv\/@gm éfo 12 inclusive, or is of formula:

Bi phenyl - 2-yl -carbam c acid
1 [9 (4-chl or o- 3- hydygx Ho)=nonyl ] - pi peri di
4-y| ester; Bi phen{/I % yI bam S)aC|

1 [ 9- (2-fl uoro-4-hydroxy-benzoyl am no) - nonyl] pi peri di
Y is sefectedylomest er ; Bi phenyl - 2-yl - carbam ¢ aci d
1-[9- (3, 5-di chl oro-4- hydr - benzyl am n@)-nonyl ] - pi per
i di n-4-yl ES*LEQBI phen 2-]y1*- car banj, & achg,,
1[9(35d|cH 0- 4- hy - benz Iang: >ony|]-piper
i din-4-yl ester; naphthal ene-1 ,%-disul fonate salt;
whereiBi*pdre i/ re(Zeseint tbaallmzhlinenta)omt;t ** being linked to X;
nusoér1[9 (2, 3 di f | uor o- 4 hydroxy benzoyl am no) - nonyl ] - pi pe
-4-yl ester; r¥ yl - carbam c aci d
R'is Si'eftgd %‘?“ HXHPPSW' ‘EYCE’H?’%FB hﬁ‘fﬁ?b"a"i‘ﬂdﬁ'a?p'ﬁ@ﬂﬁ”]j pi peri di
R? is salededtrore pheayl, fqurpl‘mﬂythlerﬂ'teWI carbam c acid
or theﬂ)hglgna(: ut@%lgre%éé( é?bleBsgt:gi ?cgf p[ﬁ@i) 'JB%%L@Q%”X %g@éf) szTeD\l:o%%tes of said
Compolimﬂsglféﬁ'tshydr oxy-4-fl uoro- benzoyl ani no) - nonyl ] - pi peri di
n-4-yl ester; Bi phenyl 2-yl -carbam c acid

The %”}?LWd% §,|f%r Jérare ﬁﬂrgﬁiﬁglg )%)%H oe}gslé%/r’bsz ng nit@?eglﬂ ch_eﬁci)rpa%[agonists that

are patielBly Uefl ya tiextyeatineht Qfldﬁhbm@nWenmhmmsnm)dmmﬁId] re@Epf@ey, by showing
excellelnfjdo%néy Mlpaﬁahﬁ%erﬁémgd \Za ML inf&ts BRFH fe. acid )
2- hydr oxy-3 di I uor o- benzyl am no) - nonyl ] - pi per
|d| n 4 yl ester; BI phenyl - 2-yl -carbam ¢ acid
Compdm[onI(fBHﬁlyajﬁ())\‘qay&efdreﬂﬂfeﬂ iDanayétani ways- Nieniplies pelpe@frilivgirdte one such

way of %Arl{@%ﬁe%% rcoj&@mggy% ngﬁr{ A Q@Qbﬁnhcan%cﬂi Sare as pria\jlously defined for the

or o- bénzyl am no
compqu of4th§|forg1§ta ) uBpgshethgrvisg -sjatec: dihp illed aerpen WI|| appremate that other

routes hdy Be €quaiiibop@actdabiy. dr oxy- benzyl am no) - nonyl | - pi peri di n
™) -4-yl ester; Biphenyl-2-yl-carbamc acid
1-[9- (2- hydr oxy-4-chl or o-5-fl uor o- benzyl am no) - nonyl ] -
pi peridin-4-yl ester; Biphenyl-2-yl-carbamc acid
The ankiné ger{vgf\}%ermer%uth(ql{ oxy-benzyl am no) - nonyl ] - pi peridin
-4-yl ester; Biphenyl-2-yl-carbamc acid
1-[9- (2- hydr oxy- 5- f [ uor o- benzyl am ng - no @] ]-piperidin
-4-yl ester; BipRgnyl-2-yl- carbamf R2
1-[9-(3- hydroxy f | Hor o- benzyl am go)- norH | - pi peridin
-4-yl ester; m‘ieoy 2 yly ca& nz?‘fc aci d
1-19-(2, 4- d| chl oro- 3- hydroxy Y1 'am no) - nonyl ] - pi per
may bé pliepardd Y reastioa fof arBarpihe offforni2iay(l): car bam ¢ aci d
1-[ 9- (4- hydr oxy- 3-fl uor o- benzyl am no) : monyl] pi peridin
-4-yl ester; Biphenyl-2-yl-carb o
1-{9-[bis- (2 chl or o- 3- hydr oxy- en)yf%alm no] - nonyl } - pi
peridin-4-yl espey, Bi phenyl-2Npincar c acid
1-{9-[(3-fl uor o- 2- Pryxcony~ b)Eirg);yI ) - met hyI m noj - nonyl }
-pi peridin-4-yl ester; Biphenyl-2-yl- car B&ni ¢ aci d
with a brofn@iie[of forBuldiDhl or o- 2- hydr oxy- benzyl ) - net hyl - am no] - no
nyl } - pi peridi n-4-yl ester; Bi phenyl-2-yl-carbamc acid
1-{9-[ (4-fluoro-3-hydroxy-benzyl)-net hyl -anm no] - nonyl }
-pi peridin-4-yl ester; Biphenyl-2-yl-carbamc acid
1 {9 [(4 chI or o- 5 quoro 2- hydroxy benzyl) rrethyl amn

oy e




Bi phenyl - 2-yl - carbam c aci d
1-{9-[(2, 3-di fl uoro-4-hydroxy-benzoyl ) -net hyl -am no] -n
woeeyibjeqsiperi di n-4-yl ester; Bi phenyl -2-yl - car PeriRg2009/052986
acid
1- (9-{[ 2- (3- hydr oxy- phenyl )\c;éet yl ] - met hyl - am no} - nony
|') - pi peridin-4-yl ester; Bipbenyl-2-yl-carbamc acid
1-{9-[(5-fl uoro- 2- hydroxy /%ggoyl ) - met hyl - am no] - nonyl
}-piperidin-4-yl ester; Bi Bt -2-yl -carbamic acid
1-{9- [ (5-chl or 0- 2- hydr oxy- benzoy®) - met hyl - ani no] - nonyl
where 7! RbRE&rtSIA Brofecied with taetitabRth hBhd! BRIlinggryl - sudk Bawdngylaci d
1-{9-[ (3-fluoro-4-hydroxy-benzoyl) - net hyl - am no] - nonyl
}-piperidin-4-yl ester; or the pharmaceutically
In a typical epcedlire theadniige phfemud (2) isreacted withar vergide of foenhulay(3) optionally in the

preserfd€é %rei)g@\th?orSrﬁlkM%tcﬁ §ol9€fntss(§ (?ddiﬁfémpéﬁm&l@é tohenk S, MY Ethylformamide,
re erred Oun S accor R/r esent | nventl on

proplo%”néa aB‘FtﬂHt@ﬁyPUtZVOQ'Fr'|%éjf°BQFﬁ”@t'§@F)d optionally in the presence of a suitable base

(e.g. thiethfarfiBe, Ciisopropyletiyjetiina yookzesiao ydatwinate) sowuny | Hyeipg@e cabonate), at a

I Y, I i _
tempel%tu?%gé(r?% (%qe Igemgggﬂe@grhd 1?2_0bdé r1;§rall th?n Er% ﬁﬁtﬁ% Jﬂ)e/ lpjo_te&tl??egr?tanls r?uch as tert
butyldlmﬂ’rylsnyégp@benzgi gzmet]hym be rWO\@drqgmm standaidgmethodology for cleaving oxygen

protectimgl &o&r% $ulbh QE Anaze frbuharie 1 RYIBRK Y- BENEMERITIPRA RO BYdubs in Organic

Bi_ phenyl - 2-yl -carbam ¢ aci d
Sy”th%s{(gﬁ' 32{”{]9? ?\ﬁf%S@)ﬁ'QPt'ﬂS‘/&PgBy phenyl ) - acet yl ani no] - nonyl
}-piperidin-4-yl ester; Biphenyl-2-yl-carbamc acid

Compéu n[jg 01( f%rn‘?tm ?dr) thérethiE @ es@ﬁt@& %L@m n%) benQQQ/elréd' Qcht% rnb qé the methods

-4-yl ester; Bi phenyl-2-yl-carbam c acid
d'sc'osfdf@h‘f f?”?"l"%rref?r%cﬁi/dr oxy- benzoyl ami no) - nonyI ] pi perl di
n 4-yl estler; Bi phenyl-2-yl-carbanic acid

[ 4-fl|uor o- 3- r oxy- benzo
estle i phenyj - - car

no -non d| o
pam| g O
9«{3@&(3- | or 04+ 'y y- pbenyl ) =& etyI@rN*\’re hyl - @y

|no} nonyl|) - pi peri din-4- yl ester;
Binhen \1| 2-vl -carbam ¢ cid
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}-piperidin-4-yl ester; Biphenyl-2-yl-carbamc acid

The arfnné 81" f[)&n")fﬂ C(E rﬁggtI)e perggagédjﬁg%r Rg%érq’([yslpé (ﬂﬁtdpcyt!a @(ﬂ\rﬂ ﬂl OHQH}{JlIa 4):

er| pheny carbam ¢ acid

1-(9- {[2(3f|uoro4hydroxy phe )-acRtyl]- methyl
i no} - nonyl ) - pi perR#i n- est ?)QV%
Bi phenyl - 2-yl - car bami c aC| d

1- [9 (4 chl or o, 3:Kydr oxy- benzo NN no) - Qbhyl] pi peri di
n - ester; R§| pher?y‘l—‘é—y'l( E'a%ﬂbam c acid
& 2-f 1 uor o-4- hydr oxy-benzoyl am no) - non !) peri di
whereﬁ @nci, é@f@pnt sB‘t:iﬂ?epwqect@g)groue%p%@éer Pytexycar onyI or together represent
phthalifnide9- (3 5-di chl or o- 4- hydr oxy- benzyl am no) - nonyl ] - pi per
i din-4-yl ester; Bi phenyl -2-yl-carbamc acid
1-[9-(2, 3-di fl uoro-4-hydroxy-benzoyl anm no) - nonyl ] - pi pe
In a typicgjiprrcadyfe. thes praine oBﬁorm.éqqyu) ispdepratectadiyiging staagard methodology for cleaving

nitrogeh- dr&eétihg rdliph Isust &s ﬂroglé’ﬂfuﬁdz(% henay Ll)o@ﬂl MoYv- @géﬁﬁle] PRRteRfe Groups in
car pam Cc acl
Organ'f(“i’[y&hﬁsfywlﬁ}‘ii%fé%e”gggf‘@%éﬁtgpoy%%zyl ani no) - nonyl | - pi per

i din-4-yl ester; Biphenyl-2-yl-carbamc acid

The anlrlné %f&%u@y@f A&y begprépeﬁiécplw r@é&n?ﬁ@%ﬁh@é&ﬁk@&g SRR belisrRiuR]E):

di n-4-yl ‘ester; Biphenyl-2-yl-carbamc acid

1 [ 9- (3-chl oro- 4- hydroxy benzyI@n1n ?-nonyl] pi peridin
-4-yl ester; Biphenyl-2-yl-carbayi-eatrd
1-[9- (3-hydroxy 4-f | uor o- benzy bunonyl ] - pi peridin
-4-yl ester; Biph 2-(bHcérbanlc acid
1-[9-(2, 4-di chl oro- ydroxy~ benzyl ani no) - nonyl ] - pi per
i di n-4-yl ester; Biphenyl-2-yl-carbamc acid
1-{9-[bi s-(2-chl oro- 3-hydroxy-benzyl ) -ant'no] - nonyl }-p
peridin-4-yl ester; Biphenyd-2-yl-carbam c acid
1-{9-[ (4, 5-dichl oro-2- hydr oxy- benzyl ) - net hyl - am no] - no
nyl } - pi peridi n-4-yl ester; Biphenyl-2-yl-carbamc acid
1 {9 [(4 quoro 3- hydroxy benzyl) nethyl an1no] nonyl}

oy e




ester; Biphenyl-2-yl-carbamc acid
1- (9-{[ 2- (3- hydr oxy- phenyl ) -acetyl ] - net hyl - am no} - nony
wo e1piopsut di n-4-yl ester and Bi phenyl - 2- yl - car PeriRg2009/052986
where ?%?@q Ifare mt%epa%dregt_lylls_ehecﬁ;j gr)?? 1boer r2]ZVOVItf] 3 compo nti of g%mHIg\](G)nonyl
}-piperidin-4-yl ester; omR%he pharnaceutlcally
acceptabl e salts thereof, lor the pharmaceutically
accept abl e sol vat es of 5yNLponpounds or salts. Mbst
preferred conpounds arB Bi phenylG yl-carban1c aci d
2- (3- hydroxy-phenyl ) -acet yl ] - met hyl am no} -
wherelﬁd'%ﬁn)i % %%@P &rwlogsly|de@§p@p Léhiga Suitable leaving group such as bromide or
mesylddé phenyl - 2-yl - car bam ¢ aci d
1-{9-[(3-fl uoro-4-hydroxy-benzoyl) - net hyl -am no] - nonyl
}-piperidin-4-yl ester, or the pharmaceuticall _ _
In a typied dFrcapre tge pinie o forage (9)dy repeied H P 9RERMNH @é%rryula (6) in a suitable
solvenB¢&:& pdimbihg Whﬁﬂﬂ@&ol@énesa\v A-deiRFOHEmidR piapidnfrile, acetonitrile, methyl

unds of fornul d.in var i
ey ORI g et %, SRS R SRR T Aot B tamine) and
optionglly ép &irel prgsenhe ob a coppenhiid sdditivee(egk isbdlied igstites @hawgrhperature comprised
petwedPRFESHAIPC! Bfs BUBREuL.OUt es may be equally as
practicabl e. Scheme 1 (1) where Xis CH2 and Rl is H
or methyl (lI) wherein: R10 is nethyl or a suitable
In addfib® toethéik mtygﬁrah@prepmhuoas)f trermmbburﬂwf:farmml) théRdondpaduBds of formula

(5) ma? aslfl)I t{)e eg agr Al gar?;n a%@ar?&gajﬁ Lé%rtlitﬂgr the% ma¥nbe use ¥I for the treatment of

ox carp
dlseasswhldbm qgramveam tn/gthg mepgplatiancdh tf@sacb\htv lehihe mue@armme:ept@r-
Hor methyl; n=0or 1; LG represents a suitable

eavi n ou ch as de or

The oGPl o i, B e Rl s BP PR Hey oo b Rt ths coresponding
amine nndlepyilestRIBINN with the adredpofiding divrputme famuldf)nul a (1 1)

may be prepared as descgliked, in 2006/ 205779. The

compound of formula (I1l) where LG is brom de and both

R10 and R1 1 are tert-butoxycarbonyl may be prepared
In a tygisal @e&eddr@@dthblhm&'@ar&ﬁ)&b?ﬂ-ti@ﬂSﬁlﬂodlc'ﬁi‘texylaiﬁ'ﬂ%ﬁﬂtﬁﬁiﬂ)oﬁ reacted with a suitable
base %gd’hmég ast‘ulnl )I“B/ r 36 %yknatoﬁ)' ﬁlg étﬁ’taﬂg’t M\Jen@regch as N,N-

s tert-putoxycar o y be’ prepare

dimethyéxmpinide @r fatralsiiyren, 2t a t@nm#erezommsed Nietwgine P& Andrpgm temperature

for uplt§ 1”%LJFWOIIO\AB15 By AdiitloR 1@&.99&mf&q8%u|aam 4G kenperature comprised
he conmpound of fornula (VII1I)

bet""e‘?ﬂﬂ#ré’f‘?: 180° nyo%lQ/é§ U¥te. The conpound of for nmula (1X)

Is commercially avail able. The conmpound of formula (X)
of formula (VIII)

Theaéﬂ%%(?%kﬁhggggﬁgk%%gghﬁggﬁﬁggﬁﬁﬁgg(process step (vi)).
Typi cal conditions conprise reaction of conmpound

CompduMbid df)foriulahl7 BaeRsS % isCQURYIREE dmflerdialtyilaarl ne, 33%
solution in ethanol) at roomtenperature for 18 hours.
The conpound of fornmula (XI) may be prepared fromthe

Compaoapofierchulaf(7 fvorenaiX & of }mblg: Boc protection (process
step (vii)). Typical cond|t|-- conprlse reacti on of

conpound (X) with_Bo ? 014 |d suLtabIe sol vent
such as di chl or onet hanéat QO to ro ﬁ1tenperature for
4 hours. The conpound of fornmula (I111) may be prepared

may bé preparedhes ¢asaped indlogfnal o Ongenic Qmm)strbw6@$¢6% ®ri9s1.
(process step (viii)). Typical conditions conprise

reaction of c ound $X|%_MAth nmet hane sul f onyl . _
Alternalielr oawoUg %q@mu{aa@ hergde & dh e t?%fur%‘trﬁ%?f‘gﬂt?t??é'fn'qer?”d Xis of
formula; sui t abl e sol vent such as di chl oronet hane, at 50C to

roomtenperature for 1 hour. e conpound of fornula

(1'11) wherein LG is ?{ gid- Q i\s_met hyl or

wherein LG is nesyla nd RL0 A's ¥'e?k - but oxycar bonyl

or wherein LGis nesylate or brom de and R10 and R1 1

are together a phthalimde 4ray be prepared using a

procedure simlar to those described in Schene 2 . The

conmpound of formula (IV) nay be prepared fromthe

conpound of fornula (II) and conpound of fornula

S o,




The Conpounds of formula (VII) and (Vila) are
comercially available, known in the literature or
w0 bey/ ooy’ be easily prepared by persons skil | ePICT/IB20p2052986
b@hlepBEE K SHsRB el ) Shahndapdopr ocedures. The conpounds of
may ?grﬁuga ((Igj%s eere X@rﬁg C? =Q)CH 2- or -C(=0 - may be
prepared fromthe conpounds of formula (V) and
compounds of fornula ( /}\byRacyIatlon (process step
(iii)). Typlcal condi t i ghsNconpri se reactlon of
agents such

ard conpoigyd éVI) WHEO 0 e coupling
@c ( di-rethyHaf-no) pr opyl yl .
car bodi i m de ~hy#@raghl ori d® or A~ R

O (1H benzqgyiazol =1-yl)-N, N, N , N - t gpfamet hyl urigni um
hexaf | uor ophosphate, optionally in the pregence a
suitabl e additive such as 1- hydroxy benzot|fid azol e
nonohydrate or N, N-di met hyl am nopyridine, With a

sui tapke base such as triethyl am e or

conpotiRd

N, N- di 1 3epr thylantne in a vent such
as dichloro ntde
t et rahydr of ur -ne ﬁyl 2 p trolidinon

2-methyltetr yprofur h, at room tenperajy re to @plc

for 18 to 72 hours. The conpounds of fornula (1) where

Xis CH2 and Rl is H or mSchgmetay be prepared from

t he conpounds of forrmula (V) and conpounds of formula

_%VLI% by reductive am nation (process step (iv)).
whereiffi, PRGR @%ﬁ@?fﬂ%ﬁf”%@ﬁﬁwpg% reacti on of conpound (V)

with conmpound (VII1) in a suitable solvent such as

[ r Rane. roet hane, optionally

Comp&%géﬂQ&nwgggﬂ%g(ggﬁé SUI?Q%P%NgE%%|ySt such as acetic

acid or titaniumtetrai sopropoxide, optionally in the
Compcﬁlfnei‘oeftﬁrﬁrlaf(ﬂﬁ ntHy\WeNge@@enfrons um%@&@&d};mm@@b tad @) bamdck reaction

' in t res SLH u

(proce?\f%ﬂee?rhlgﬂl* él&{)lﬁ%’con(sn(grnoom%?ge geraecl ur(gf o% ﬁ C{’@%g@% gol'rlnp%ﬁnd (9), tri-o-
tolylphosphisie| ga{j@@iu@&)l)a;@tﬁq prsha @pltaj)lesgaqeaswp@ ap eﬂdggprqule&tglémtne in a suitable
solvenB4leR ad8csttiil Mt BeoBY SR, sodi um

tri acet oxybor ohydride or sodi um cyanoborohydride at

OC to roomtenperature, for 18 to 24 hours. The
Compandpbivndda ¢f1) fnay b‘Hlpaapérle)i frathetoenpRuridsof @rdulanth) BY hydrogegnation (process

step (@ﬁamjtﬁ%@r%lt{onﬂ EQQ%QO@Ef éo&ngun@(&)g)/v t@aﬁ'rﬂfmg}m‘ fdrmate and 30%

conmpoun formul .
palladipg JygHoxige o8 fRRam: ||@ﬁU|taBHeOS@b(g@s §t1@pa3( e;bt))I acqt?tﬁla@gpthanol at 80°C for 18
hours. CAl@€HativeO BhdRiORED Eoritise &a&itlbrold)f @fams@mpqmm)dw(rt hyarbdeh gas and rhodium

tns(tnp%erﬁp%g%o% dtia])chlorlae in swta%,e solvelets s)ughner he;l ace?tte tanc? V[ha?oﬁ a/t 20psi and

roce par a
momt@@ﬁﬁ@Udeﬂﬁﬂwﬂ@rnula (I) may require the protection of
potential reactive functionality in addition to those

d e In such a c exa

Comp QB TBIE GRINEES a BPOIBSATAT RRETTS [lb CPRRTGP o formuia (11) by
bromingtierhdeiscest gemt(@pt i (Tryplaatdcqmybpr@t @omprise  spaeticde st rcbipalind (1) with
phospl'\cﬂousl?lrtﬁ%rﬁlge lilg SﬁaBH Qélvérﬁ s@h%%l@en@}’aﬂra@§ fo$ 4 hQNrs T W

G eene an P. Witz (W ey- InterSC|ence Publ i cati on,

1981) or "Protecting groups" by P. J. Kocienski (GEOrg
Compdund efreorides (G wha@94) is rﬂ'dsnelatsoma}obm depatd frommnohaoynd)of &smula (11) by
mesyla’tfgnl (Ipﬁ)%eésms%lbngg} at % cfa?rcott ﬁdns 9&%9@5 aFea(gtBn ?fn Erﬁpound (11) with

I ed an ate according to various we
methan@ymlschlop o% iy éwigplg sel,v%tsaq:t] assraetmdeﬁh% ketone, with a suitable base such as
triethylafine na e Py tenieadtira &R utd palsl y accept abl e sal ts of

the conpounds of forrmula (1) include the acid addition
and base salts thereof. Suitable acid addition salts
The argipes ¢f darpreid ($)rean Redirebareghitogtthé eerres pending gxdtestasizeimires of formula (12):
Exanpl es include the acetate, adipate, aspartate,
benzoat e, besyl ate, bicarbonate/carbonate,
bi sul phat e/ sul phate, boratey cansylate, citrate,
cycl anat e, edisylate, esylate, formate, funarate,
gl uceptate, gluconate, glucuronate,
hexaf | uor ophosphat e, hi benzate,



fully crystalline. The term ' anorphous' refers to a
state in which the material |acks |ong range order at
wao b@aomoisecul ar | evel and, dependi ng upon t enperPEr/iB28(9/052986

may exhi bit the physical properties og?a solid or a
liquid. Typically such material sNdo gi ve
distinctive X-ray diffraction ﬁgty 5 Rnd, while
exhibiting the propefdjes of aNsa\id, gye nore
formal | y descripfged L@u,fl. Upon heating, a change
fromsolid to |iqui ropertles occurs which is
characterised by a chafAge of state, typl E;Iy second
order ('glass transition'). The term' crg ?alllne

where Refepresentsa auitble ipthtgshirmsgsoinsugh peigrttbhioxypatbenyl gt bdnagoxcarbonyl.
regular ordered internal structure at the nolecul ar

| ev I ves I St ve X-ray diffraction :
ina el piapii. the iied TG < Sarie it Bio At R egdpgifor cleaving
nitrogesiudrbtecting rgrdups \su¢H asathose &xahd i thetténe bpelofpeyt iCeaenef Patective Groups in
Organ’c'Sgchgms @Hﬁequ&s&mggﬁblﬂ‘c&%ﬂq ﬁ)@lﬂ dtoliquidis
characteri sed y a phase change, typically first order
("melting point'). The conpounds of the invention may
The arih&of@rimsla (12) mag e lpkeptied banchciingl tveadaedsgonting congo@nd sasf farmula (13):
"solvate' is used herein to describe a nol ecul ar
conpl ex conprising the c ound of  ghe invention and
one or nore pharnma -HLN @ﬁﬁeﬁtable sol vent
nol ecul es, for examnple, anol".?The term ' hydrate' is
enpl oyed when said sol vehitlgis water. A currently
accepted classification systemfor oKﬁ%nic hydrates is
whereif 16 i§ 3litaBi81da0R§ gloBObdhed bidniid oreitapae! , or netal -ion
h coor di Z ed h{&_ates - see Pol ynorp |sn1|n
with cqBipou Y8101 ids by K R Mrris (Ed. H G
Brittain, Mrcel Dekker 995)R" I sol ated site hydrates
are ones in which the wﬁpég,qéL gul es are isolated
fromdirect contact wt ther by i nterveni ng
organi c nol ecules. In dﬁaﬂnel 3 @h t he wat er
nmol ecules lie in lattice channel ere t hey are next
to other water nolecules. In netal-ion coordi nated

In a tﬁ%gf @B@éﬂuret Q@rnﬁ@r‘h@g omarrﬁtﬁé“(ﬁﬁ afd Pea@t@@%g cBer(gd?r@s gﬁfqoﬂhula (14) in a

en the so nt or water is ti bound,  t
swtable éﬁ?ﬁarg)éew MN CHTQ@QY'%V%T"PS o%?ﬁ'%ﬂles’t’cﬁ oeﬁrll%r?éﬁpge) in the presence of a
suitable e @y @otassifm barborditd, Yaesithe tarbdrawe tiethylatnire, sizsbprepyietiyiamine) at a
tempe%ﬁfr@get\klgen%adf!ayd %U@qor 4!3 ﬂo&yannel sol vates and
gr oscopi ¢ conpounds, e water/sol vent content will
be dependent on hunrdlty and drying conditions. In

Comp&maboﬁaﬁaﬁr& (18)die Sérivh&diamnailapledrlchn Be plepsred 8EddIdindlt§ Ehethods known

; 0 uded within the scope of the invention are
o the sk I%g erson
-'conponent conpl exes (other than salts and

sol vates) wherein the drug and at | east one other
In partfé@lﬁp@rféef&np@ﬁrﬁjs@f %ﬁﬁtﬂ& (13‘5‘wﬁér@|RG R t@rﬁtﬁﬁtf))ky@argényl p and q represent 1 or 2, n

rc
s 0 oo oS B e g hiatR THEr Sarir- R ALy wse ¥ i er
butoxycarbonyy ptanidsy arghle nliaitl tapd L&x ie niepplate ahdyybedwepanetiasagescribed in U.S. Pat.
Appl. Iﬁtfbysioﬁlﬂd@% qﬂgperﬁﬁ%ﬁd&;f f&ﬁr‘drar(%) vmereelQuiL - burt]oxycarbonyl pis1,qis2,

constituents which are bound oget er throu
nis 1 ?ﬂﬁ’rf-ctﬁ\r’éﬂ“?é‘f‘ﬁ or PRS¥RE A BRATerpalY 2VaiAbls- E'I”'%'B( e cameypt ehtormula (13)
where 6¥° i@ tantethiitaxgdammdn@iCar lenmidxicaabagl, b. andar areyBtralsst amy LBEs bromide are

nmelt crystallisation, by recrystallisation

comm Cgﬁgio%%ents or by physically grinding the

conmponent s together - see Chem Commun, X7_, 1889-1896,
Compdid€bf FERTRY (38 ayaiatbrdyared. frodPn® EdHds forid#id Bfhldes BOBrmaula (15):

general review of nulti-conmponent conplexes, see J

Pharm Sci, 64 (8), 1269-1288, by Hal eblian (August

1975). The conpounds of the invention may al so exi st

in a nmesonorphic state (nesophase or liquid crystal)

when subjected to suitable conditions. The nesonor phic

state is internedi ate between the true crystalline

state and t he true Iqu|d state (elther nelt or

AR o " Y o




Sonme exanpl es of prodrugs in accordance with the
i nvention include (i) where the conpound of fornula
w@ k)1ooetstai ns an al cohol functionality (-OH), BOT/E20er052986

thereof, for exanple, a conppund wherein the hydrogen

of the al cohol functionglity| of the conpound of

formula (1) is replaced® 6) al kanoyl oxynet hyl ;

and (ii) where the co }e ormula (1) contains a

primary or secondary am no functi(tmality (-NH 2 or -

NHR where R H), an am de thereof, for exanple a

nmpound wherein, as the case may be, one or
In a ﬁ?&?bd@ﬁ?d%F Pﬂ@maﬁpﬁdﬁfUWBW?OHQYF¥? %?d?héw@oﬁﬂ$9ﬁdﬂwm“mam”e
dimethgcdtalranabd g ol 2 hows$. EE‘XEesI‘seplNam’ﬁﬂﬂhthrn(a@-lde-dﬁn&)rﬂhéemm @yremoved in vacuo
and thg Harstdng Eze%%?&!@% \Aﬁﬂc‘l a% |t§b$eosoﬂ/%ﬁt@agﬁ asgt%fagrpes Hg ?r?ecr%;dga@g %dded followed
regoi ng exanpl es and exa

by glagi?l gegtiggeieyaneheatay a0 ¢ BIAACYA t he aforenentloned

ref erences. Moreover, certain conpounds of formula (1)
Comp?ul,rfxs ?%(r)rrrﬂhj a(\(f)lr?ay t p?%a?erdgromge%correts%o %{r; aglgs;gfgorrenug (Q%)he

i nvention are netabolites oﬂDConpounds of fornula (1),

that is, compounds forned iplvivo upon admi nistration

of the drug Sone exanpl g of‘ﬂetabolites in

accordance with the invEBnti@n in lkude: (i) where the

compound of forrmula (I) contains a nmet hyl group, an

hydr oxynet hyl derivative thereof (-CH3 -> -CH2CH)
In a typickl) pradeeine, threpctadpofbanud (6P areuleactéd )vﬂlﬁ:@ﬂ’b&iynﬂmaiazole in a suitable

solvengﬂ%ﬂ&és dmér%%n\éthaﬁe Qngt%%k/drgﬁrdn a‘ﬂdan Pgrgfﬁpe foi( ﬁ)(;hr followed by addition

resent i nvention |nc
of aqumror%%@émmoelalspyt'%mnatameer?@tﬁfermwrw | abel | ed
conpounds of formula (I) wherei n one or nore atons are

Compo B%t rr&rulﬁ,ﬂ@é) %r}d E)g %%?EE?J"S@%? %treggl?tl%me%smaf haigproprlate are either
commertzlelm avaitabls kaewmiagthe hhgrﬂuee i e prepardd @b lasasibed i the literature, or by

analogB@sI Hefhod XL thd it 2RO RSEMBIdE bARI& ahtQkerktiie! Wi Q@h iiHformation or
es 0

oo CETROHOA S A T B PEb S REHERE meggsomers
WO20amt4 118 CW@008/057694, SURI0HE5B6T W@QGM@T&’]GJOUBBDM &Bganic Chemlstry

1 n ;
46(14): §é:af 95%1 Mouritl © @Q&@ﬁ“'ﬁﬁgﬁéﬁg ')&837% 1%%&5%ut.ca (1966),
(4), 238x4p pad rpur@b?fd\ﬂﬁd@mal 9hq”aff5"efl 4%%9)&@%6&%@0% for mul a

(1), for exanple, those incorporating a radioactive
erxh%qtqﬁe are u %%3 ub(q$ﬁrug and/ or substrate tissue

8i§Fr|%d%|%n ueli™ e radi oactive isotopes
tritium i.e. 3H and egaxbon-44, i.e. 14C, are
particul arly useful fo i S |purpose in view of their
ease of incorporation 1 i

Substitution with heavi e—{sofiopes such as deuterium
i.e. 2H, may afford cer

@ t herapeuti c advant ages
resultlng fronrgreater 1= :bolic sdpbility, for

reased in viva f-life or reduced dosage
s Comf“@ Y%Y?ﬂ"f‘ﬁ"’sas @ﬁ?ﬁrzﬁéﬂ‘?}@"%‘&?yﬁ@%i” BrEYredcPids one

ci rcumst ances. Substitution with positron enmitting
Alterndt@},° SHCE Bk be IrerGredNfont 3G ds of
ernuse% nuPosgrron %ﬁf@§%%ﬁ %ﬁ%ﬁb?apﬂi (PET§ Paﬁwgsmmpmm ®©
fo”“‘”?()1r7)examn|ng substrate receptor occupancy.
| sot opi cal | y-1 abel ed conpounds ofRfornuIa (1) can

general ly be prepared by cgd@ ntyopa t echni ques known
ctb

to those skilled in processes anal ogous
to those described i np ylng Exanpl es and
Preparations using a appropriate isptgpical |l y-1abel ed
reagent in place of the non-l|abeled reagent previously
enpl oyed. Pharmaceutically acceptable solvates in
accordance with the inventidn include those wherein
the solvent of crystallization may be isotopically
substituted, e.g. D20, d6-acetone, d6-DVBO. The
conpounds of fornula (I) shouId be assessed for the|r

. o o



Edi ti on (Mack Publishing Conpany, 1995). The conpounds
of the invention may be admnistered orally. Oa
w@eaomo/4stT at i on may i nvol ve swal | ow ng, so t haPCT/iB2009/052986
n t ;

In a tﬁ%gp&U&quﬁnEﬁg u]:t%.reofgfgg&{ ep 1'7 % Hg?n&%]dl gv[tr?g(%dlluonﬁgg/ W \que Ht a suitable
SOWH&H@“@%ﬁ%@%ﬁ@t6ﬁwéﬁ§3Wﬁ@sblood streamdirectly frontthe

mouth. Formul ations suitable for oral adm nistration
The kBl B A7 ik oS ek et e, ROy Bl %y

nano partlculates I|qU|ds g*ﬁ;mders | ozenges

(including liquid-fill ;. chewg/ gels; fast

di spersi ng dosage forngz:hLLﬂﬁ Novul es; sprays; and

buccal/nucoadhesive pat thes quU|q3fornuIat|ons

| ude suspensions, sol utions, syrups and elixirs.

Wm“mgﬁgﬂmtﬁﬁﬁﬁﬁ WPBﬁé)nay be enployed as fillers in soft

or hard capsul es (nmade, Ror exanple, fromgelatin or

hydroxypropylnethylcellulo and typically conprise a

carrier, for exanple, water!l ethanol, polyethylene

gl ycol, propyl ene glycol, ﬁ%thyuebllulose, or a

suitable oil, and one or nore enul sifying agents

and/ or suspendlng agents uid fornul ati ons may al so
Ina ty@@alpﬁ;r%?%gpr@dttﬁy:om{q@uqdégd?fgplat(Hg) i§ eastedawithod iswt’ablp(ﬂase such as n-butyl
nth.umemapétmamé [sONEra sHialt et telfdMgdioRIRNO WD dStetibeiati@e ibeMeat i-T8I1C and room

t Jol :
tempew? dl SI A ef‘éﬁ% tg/ %d’:bélon C!)lf?a Vlogrg:rcﬂf formt{%ggg in tetrahydrofuran at a

tempe@é’é‘tbqt\m&ﬂ‘ % B@ﬂéﬂ?qm @Pﬁrﬁ@f? fPh18m%'fSapeut| c Patents,
(6), 981-986, by Liang and Chen (2001). For t abl et

The C%paeﬁa%‘% BT (S PGP R Gt Fsuioet i HACeR ABy e 80 1491

1500; tasre typically from5 weight %to 60 weight % of the
dosage form In addition to the drug, tabl ets

enerally contain a disintegrant. | es of L
Compngs i oG {0) U6 GBI PLBHe BBt AEareg g fsfrved in the
literatuesafob b ynasddoys methbduilodbese deatribied in healiteaatyraEExayples of relevant literature
with s&ﬁ'rtf&tlngﬁnﬁvm&tfdgsl?@'éw& ﬁﬁi%dsf(?d' um cr ospow done,

Vi n rrolidone, neth
Tetrahﬁﬁ"efﬂ b%tegﬁsﬂéﬂi)t H84d8sd: 3P éetfélhswe? L%ttekwﬂﬁ(é@b§§%7t7ﬁﬁ%8005
Synthdalsd (13X YRV ©ny18; eel7; ubwad of SlrgdnhChepii@gebsl ), n2seeh; SIber;0ls. 5969159;

Tetrahg(ﬂgn igtgeré’l rﬂ?@"n? 1{&5q6?1169§ﬁ§ ajoh%tal éfht?rh?-! Q?'I Rtege% c?ingbsﬁ/gpsés (9), 280-1;

1984; ﬁvrtthw& \(@I gH-3.49%b @"Wépfglhl? %eﬁtcat ﬁ@cmbs%ﬁj'en meﬂﬁ@dlons 2: Physical
Organi@l Gflﬂzﬂfs‘irya(ﬁ@?ﬂ@ggf 1)y1u98d; tosd: riﬁéir§ynt1?a@tt&e@d)rttr"ﬁunlcatlons 34(23), 4249-
42ﬁ5ﬁﬁglltles to a tablet formulation. Suitable binders
I ude mcrocrystalline cellul ose, gelatin, sugars,
pol yet hyl ene glycol, natural and synthetic guns,

The pPéHa)éYlbrnydf pé()Hprrtdgo&leforrﬁﬁlgg@B ahd gnte%ﬁi‘#e S\tltte,arpﬁzc!'ﬂe-ectlon of potential reactive
I oxX

I oxX r ﬁ¥ | ul ose and ro %
rnctofiph ) SEPEILESe TaISEE 817y eSO LOn U EhepyBREBIS of compatble
protectirigadioups ahathitio parti¢ut nethpds aft peoteipn ayd dipradettionare kigshribddein “Protecting

Grongﬂﬂ}b%{ Hu%g/ﬁfﬂgslgl’lﬁ/ +W%)reeng%8|ﬁ Q/l/utz )6\>(/|I y= Iﬂl:erscgﬁag Iﬁtﬂ)ﬁ%]ion, 1981) or

ntcrocrysta l'i ne'ce ose
“Protegiing SPLBRASY B- & KOSiPTRH (Feergpinigme \tﬁr'ﬁq;dﬁ%&)e Tabl et s may
al so optionally conprise surface active agents, such
Comp0t1nds ofj tolr’lr’rrlrt]n{l:\ r%lswe:zll’”sf @ttgﬁm %Pa(?espfo %I‘t)r Pﬁ?)%ﬁ%tl(?no%n Qe purified and isolated
accordp]gé@ gaious wefl-kngwe medods: éora?g@nmlg CW@@?”'Q?@W?)‘PVI @@n‘fﬁt@fﬁmy 2

wei ght %to 5 weight %of the tablet, and glidants may
fr 2 ight %to 1 f th -
Subgr 38 P pSraey et LS ( ReP APy B oY Gy cowtippons o the

followiggssulpaifureds, ammpsdfersadat e, cal ci um stearate, zinc
stearate, sodiumstearyl fumarate, and m xtures of
magnesi um stearate with sod um | auryl sul phate
Lubricants generally conprise fromO0.25 weight %to 10
wei ght % preferably fromO0.5 weight %to 3 weight %
of the tablet Clher p033|ble |ngred|ents i ncl ude

I o o . e



beads. The filmform ng polyner may be sel ected from
nat ural pol ysacchari des, proteins, or synthetic
whydooesit oi ds and is typically present in thePCHIBPE09/052986

O 01 to 99 weight % nore typically in the range 30 to

ight % Qher possible ingredients include

Prefer%%t r’*'?ﬁff%fHWias col orants, flavourings and flavour
enhancers, preservatives, sgdyary stinulating agents,
cool i ng agents, co-sol ventscl udi ng oils),
aF foam ng agents,

enol i ents, bul ki ng agens;
agents. Filns in

surfactants and taste-maski
accordance with the invention @fe typically prepared
by evaporative drying of thin aqueous filns coated

wnero o R BB ogH BA 1 LRAEPo" PyBre eIy 85 Eond! ned

coater dryer, or by freeze- drylng or vacuum ng. Solid

prefer;tgy &qg &tH,RBpisbPlorli@l adm ni stration may be formul ated
be i medi ate and/or nodified rel ease. Mdified

release formul ations includg dkl ayed-, sustained-,
pul sed-, controll edf(C"tz)a@"Mzogr ammed rel ease.
Suitabl e nodified rel ease fo | ati ons for the
pur poses of the invention are described in US Patent
No. 6, 106,864. Details of other suitable rel ease
In a prefeeretheynnglinesdt. e (CHay- hi gh ener gy di spersi ons and
osnDtic and coated particles are to be found in
tic On-line , 25(2), 1-14, b
InmmWQr E? %Tb?fﬁﬁ§§ns?h@%ﬁ¥% of cheMAng(gLn1to achigve
controlled release is descrjbeg in WO 00/ 35298. The
conpounds of the +AVERL), $CH hpe—adm ni st er ed
directly into the blood streany into nmuscle, or into
an internal organ. Suitable nmeans for parentera
adm ni stration include intravenous, intraarterial,
Preferhil, Yapeffbiareal , i ntrathecal, intraventricular,
intraurethral, intrasternal, intracranial,
i ntranmuscul ar, intrasynovi & aRd subcutaneous.
Sui t abl e devi ces for paré€mieral/ 8dni ni stration include
needl e (i ncluding mcronee i njectors, needle-free
wherelh Rj ﬁﬁt*e‘répr@%% h@gﬁb%hﬂgnttp%ﬁﬁm*%@ﬁﬁ fifkab |k er al
formul ations are typically agueous sol utions which may
contai n exci pients such as salts, carbohydrates and
Preferdiulf, Ré isi phgnyageaytishdxplr ef erably to a pH of from3 to 9),
but, for sone applications, they nmay be nore suitably
formjl ated as a sterile non-aqueous solution or as a
Prefer%ﬁ'wgg'sfpd?i?’?ﬁ'to be used in conjunction with a suitable
vehi cl e such as sterile, pyrogen-free water. The
Pmﬁﬂﬁ)epargtlon of parenteral fornulations under sterile
dﬁalilons for exanple, by lyophilisation, may
readily be acconplished using standard pharmaceutica

When 'Re%hdg REHRSifdr, thd QHFB%H Qor]tcn rﬂ)f@&%gstkéslelt\ﬁg sblﬁtﬂh@rﬂs @ért be iR (R) or (S)
sol u 0 S, 0 )
configRe bl e AP e R T 1S B ot leiSagnen R and R

are diffpyent.he use of approprlate formul ati on techni ques, such
as the incorporation of solubilityenhanci ng agents.
Fornul| ati ons for parenteral adm nistration may be

The coamperls of togmila (B heRiRedi at e and/ or nodified rel ease.

Ais of fdrohufai ed rel ease fornul ati ons i nclude del ayed-,
sust ai ned-, pul sed-, controlled-, targeted and
programed rel ease. Thus conpounds of the invention
may be fornul ated as a suspension or as a solid,
sem -solid, or thixotropic liquid for adm nistration
as an inplanted depot providing nodified rel ease of
the active conpound. Exanples of such fornul ations
i ncl ude drug-coated stents @and sem -solids and
suspensi ons conpri sing drug-| oaded
poly(c//-lactic-coglycolic)acid (PGA) m crospheres.
The conpounds of t he |nvent|on may al so be

N L T I B 1 - . I B 1




conpound(s) of the invention conprising, for exanple,
et hanol, aqueous ethanol, or a suitable alternative
w@oennofser di spersing, solubilising, or extendP@mIB2009/052986
rel ease of the active, a propellant(s) as solvent and
an optional surfactant, suc §"sorbitan triol eate,
oleic acid, or an ollgolac acid. Prior to use in a
dry powder or suspension H®or nul afli on, the drug product
is mcronised to a size suitib for delivery by
i nhal ation (typically less thanl 5 mcrons). This may
be achi eved by any appropriate S onmi nuting net hod,
wherelﬁuﬁbr@%ntaﬁﬁ 5t&lchrh§ft p&htl df Rﬂ@th_efclaﬂbbﬂb&ﬁldg irRthydbkyk | ng,
X s «ﬁy egprl |ca fluid processing to form nanoparticles,
gh ﬁ?% V& honogeni sation, or spray drying.

Capsul es (nade, for exanple omgelatin or
hydr oxypr opyl nmet hyt-e@H,) =-@a (GH.rs and cartridges
for use in an inhaler or insgfflator nay. be fornul ated

to contain a powder mx of the conpound of the
Yis ofiforidRi i on, a suitabl e powder base such as |actose or
starch and a per f or mance +hi er such as /-1 euci ne,
manni tol, or nmagnesi um stearats8,,,The | actose may be
anhydrous or in the formof t nonohydr at e,
preferably the latter. O her suitable excipients
whereihnCaridde rel@xdehttie agdcH@est@ointtpt heme linkeotdx:t ol , xylitol,
fructose, sucrose and trehal ose. A suitable solution
‘fornul ation for use in an atom ser using
R'is cytiaheryl enghend@yhBnis@senty produce a fine mist may
or the %Qﬁ@c&tﬁél@@c&é‘%tﬁ@sﬁt@ﬁﬂer&ﬁ e (‘pﬁém{ékiélﬁcéﬂt/ debBtable solvates of said
entlon per actuation and the actuation vol unme may
Compo\‘)%%/ "67'8m 1l to 100mM. A typical formulation may
are furthenpefeged.a conpound of fornmula | , propyl ene glycol,
sterile water, ethanol and sodi um chl ori de.
Al ternative solvents whi ch may be used instead of
The follgpwing AORRRUNYP PEeINO"F RESIGE: gl ycerol and pol yet hyl ene
5-[(1Rg2-¢e-M-({3-fR)-tyalb hexy hydwaypiss nyenettyl] e 8- ehtriand |- 1ai chethyl)piperidin-1-

s saccharin or
yl]nomh}%mﬁg 2(%)8/89@ §W§d§w§%§"8 d’%ﬁLﬁ F) Sét hose fornmul ati ons
S[(1Rp%- ({91Ef’e({$ K%Wtciotwyi(mfﬂ@%wéaewmethyﬂﬂHﬂe%? friReqtdnAaggthylpiperidin-1-
ylInon@@Riind)- $1hpc&b>tyemy|] §-ﬂydfbblyq¢uh<§]|ﬁ&(fl-9¥oné Aéptradhe-NBiaas ke salt,

5- [(1R)a-9-g? g! {%t 2{5 1{(?22 ay F)@/z(g%qo oxgyplhgr%y?r?etﬁy?]eﬁg h% ;;H{Pazg%t:i}methyl)plpendm 1-
yl]ethylwmnvl)eétyl]wn@a%@dfqzvmlla&hydr%yqqﬂ@llrua(éHbI@reayed-

5-[(1RSLLED-Pd- Qqﬂ({3 [Mﬁ%exy%%%ysﬂhb%ethﬁ]ametz &%&Bm -yl ethyl)plperldln 1-
0 er

e it Eames - CRaRn el B Fe Pl abkPReg oy FLTE -

salt, pre-filled capsule, blister or pocket or by a system

5[(1 R} f‘ﬂ& (41{%% ({§ [(@zr) ’eydd‘rﬁ@hf (hﬁ&y}bhé%&&ﬁ]‘ 01,6 HQWE&&H vty Ppiperidin-1-

I nvention are t

yl]ethygpqe3H§M 'lwn%wyﬁr%v "é?y']aﬁ W@fOéY%’a"%%Hg?”e Sb'ﬁ‘f"?ate salt,
5-[(1RED(2-8d- {21 g 3| (Rp-ayclohiexy | (BRDEXy jpe fimdting - ’[HZ-)T[‘BQumuiole’f-yl}methyl)piperidin-1-

ety Heedybinko @ CARADINR A ORPUARER L PNR BB B 2
S(TR)-#r({Re({3-Emgiehexyidydrowy Jfgnyg e tin]- tir 1 @dyirigrel- &M‘M‘?fhmp@ﬁ%n 1-
y|]non§v|}amalo§>hJngdurexydmwpsxnydrommaonuszmblo)ﬂe as divided doses

8- hydroxg ézlll(lﬂ:ﬁollﬁ fjroxyéa {?i% {g— rh?ydr%? ouerhdSm&é)fl]rﬁ-[ 4&}:02{20 %fmethyl)plperldln-

1- yl]nqnvi}?a’l"alt)eﬂbsrﬂqum@@é’i(wmgetaoda preferred enbodi ment, the
8- hydrS md%ya@qmmgﬁy ({3t[ﬁ\,dpcrx9@ﬁ>nsnw)mé@a9m 19 280 Biazol-1-

yl}metl&v geruoﬁrhi-v'iﬂwbafm' %'B'Pé}e%é {'g° ng(?%)r%@eln? .tﬂlvinu on

are conveniently fornulated with |lactose so as to form
a dry powder. The conpounds of the invention may be
adm nistered rectally or vaginally, for exanple, in
the formof a suppository, pessary, or enema. Cocoa
butter is a traditional suppository base, but various
alternatlves may be used as approprlate Fornulatlons

o . T N | o

nis 1;



adm ni stration routes. Both inclusion and
non-i ncl usi on conpl exes nay be used. As an alternative
wo eo1diop4ser conpl exation with the drug, the cycPOUEBeY/ 152986

5- [(1Rﬁ?—¥{2 P@{z%ﬁg(g [@Z ?d“bh@k&)&hyq @{g}bh@ﬁiﬂheth%ﬁm i 2@ tnef"l& 1ayl}metrall)p|perld|n 1-
yI]ethyf}ijnyl}e@&arwmbb@@&x&eﬂéyl]aq rmqg)xyq%’@{lthUah@e is even more preferred.

gammacycl odextrins, exanples of which nay be found in

(o Pat en j
s BT ER PP A1 08,108 IR AL g
yllethyleheinyl gl yBarino} sldmdraxyetia]-Gahye spmuingtin-a Hbeneg c t hapbthalene-1,5-disulfonate
salt is FOSRIEs, for exanple, for the purpose of treating a
particul ar disease or condition, it is within the
scope of the present invention that two or nore
Pharmptmrirrﬂrc ecteppile satthpiobe coropmindatf foeada (1pmeludé thetrcilhaddition and base

salts tl‘r‘é?éHf asn@be &B%QH&dsélt@ e@&mg@n&rﬁ Wl Q/hfch@orrn%[i&l@é‘alts Examples
conveniently be conbined in the form

f
e [ B PR A S0 S G GO B T et gee. borte
camsytakee kitrbte of edidylate, nestete, oformetepr fusestd, Wolucaptat@r gluconate, glucuronate,

hexaﬂ&;‘?&ﬁB?&hﬁtep hatdTBge Uthk%r@ém&fag@rﬂ?r\o‘e' qryﬁro?%ﬁn (Jemide)ngnyérgiodide/iodide,

contains a I n accor
'Seth'oﬁi"t?h '?‘H‘é‘el AVRFEI dPRleaidd MARIATS: f@fesv;i?éiaams&”é/!sy'ph@tﬁaurﬁlpwgvlate 1,5-
naphthiRh ediSLFofRes | Ql-r.@ﬁ@latéuﬁcoa&te’;l @bateal etate, ldb)daleﬂed palmitate, pamoate,
, 0 S
phosplﬁa?%/ﬁ)%dgdgteﬁ éh(%grr{rz%t?/|8|§¥(jr(%(;le!1 gﬁ%&)’ﬁ% aA%Segﬁ gfea%{% succ%gg, %rtrate, tosylate
and trifjaerRagstatyy Soffs. tSuliakie §as%a§i§u$fésf0mﬁ§‘ frore Hapese whithdorki pon-toxic salts.

ExampMs 1nBRdé Nve Riuh@iiurh Sar@ﬁ‘rl’ntel “bbllhz%ledé scbllchﬂmdﬂolfn@r d|ethylam|ne dlolamlne,
Isterin dos age

avond TS, St T IR ST e B ano e sa.
Hemlseltsncpj@mds iaogh bases nohyf dlser lemtormmsag@xamplerhemlsylphgue gdndrhemicalcium salts.

For a Febk%%'sﬂ%bﬁ%l@ es@@rﬁér%b%r@@ﬁéﬁﬂaeaﬁlcﬁ%hﬁﬁroﬁeﬂﬁs Selection, and Use”
nce, the kit typically

by StaE'cﬂ’?ﬂW%@Ethéwr'%’c\t’?'én\@e'g%‘m a%‘?ﬂ“ﬂ%tzp%?t)l on and nay be

provided with a so-called nenory aid. For
el { tat Ih
Pharmggem ﬂén%&;@ ﬂgﬁlﬁ QIQOOEU% F%Vdefﬁdt?fnglﬁ(f)gr% b8! p?eglafe@ P%ngﬁrsrﬁore of three
methodsange 0. 001 ng to 5000ny dependi ng, of course on the
(i) np@eating &dbomipsindalf fobtiula Eqnv.temmrakued a0 @k base;
(i) g@e%o%%é%&égg (gr%ya\s,&]l%ﬁge pé(ﬁtegln%j I%Eac@ rf]rgﬁllsa! %utgtg?g ﬁ‘e(c)&rsor of e compound
r equgrnin@1 1) ey rlwgpqrglgtaos@@@ﬁgyclIqh@cwmrafor gmnpgbe @de@one or lactam,

mnghﬁeam@ém@rr@ge ioh single or di vi ded doses and

di f al t

(iii) ?ﬁ%ccir’y%r r()_ga(Pn ﬁ@ét%a %EOUH%?)F#) Ia?-ﬂ%@eaana ggtél Sagpréwnh an appropriate
basi¢dr ere arbysneanagiea suitatee Iosemfecge dobwmimg a wei ght of

All thr@e)%ét:tloﬁglége Iy9|c3|9k&me25fb%t prhyoiltlﬁh afhev\‘ekdltm@es%mnlre%ﬁl &@c@lgleeout and be

term ne doses for subjects
°°”e°t8%i°3éf"tﬁ%'°f‘ RT ©13Y §7 GOV %\’ép‘?rﬁ?"&rﬂf @eéﬁHe?thEhee‘I'e&@Fl%‘? fonisation in the
resultm@s"alttn’rw var\ymnodranmelemﬂy ioisHatto almebiaoanatsedherein to
"treatnment” include references to curative, palliative
and prophylactic treatnent. The conpounds of fornula
The cqnmoum therjaventen mg)yem% in lpﬂtréprg@{va\ep Rd pelatest forpse The term ‘solvate’ is
used HeRMreRIdREGIbE BGndidtare @ marisiBe b@tﬁl@ﬁn@f)f thé e.r/@;w.embr & salt thereof

and aaﬂ Lﬁlgr%etrlon?’r‘our%s?fdgr%:gr tr)’n(:i‘)"rje f ngtmlggerutllgaql ac’c png(f Ivenq molecules, for
t essentl a I'ch carinrc r cep ors p ay 1 n

exampien ethaipy.slihe tesgyhydfateafs| emﬂtﬂm%en Seifegobentrigwatar. f ur t her
aspect of the present inventi on rel ates to t he

Includ%jggg gge? eegcfépgl s hFh'B\fe&h%n are. ccm;]oz %har d:ﬁqtrggtlef ydrug host inclusion

complaeserﬂtem en sohteat &s thef afe@menipoat colatss, othe ghulg snd 1ho¢t are present in
st0|ch|Hr§@tr|c Br Mﬂestc;l(fh%'ﬁteﬁﬁ;rgmogﬁtsdAI§c?Iﬁ§I§§ed eﬁie §(9‘ﬁr§i<§<re§ of lﬂ@qru contalnlng two or
conditions I n which nmuscarinic receptors are |nvoF
The invention thus also rellates to the use of the
compounds of fornula (1), or the pharmaceutically
acceptabl e salts thereof, or the pharmaceutically
accept abl e sol vates of sal d conpounds or salts for

Y o o o Y Y |



selected fromthe group consisting of acute
bronchitis, acute |aryngotracheal bronchitis,
wae@oho4iit bronchitis, catarrhal bronchitis, CcPOIPREE09/052986
more BFgQE‘iG*HnB}oﬁun ééﬁgﬁﬁ&%ﬂéﬁt& Swhi hnf71%9tdeoh‘1$ lﬁéf' Qrﬂ?ﬂ'i& Gr non-stoichiometric

brionchi t ctive bronc ococcus or
amoungg. ff B?)f%ﬁ'ﬁ’(‘ﬂc%mp!ﬁ‘%%'@ﬂlf ¢ onigety p%%‘iyd‘?ﬂ'séﬁ %H‘B’f‘r&‘?ls?q §or areview of such
compl@®@t [vaa J Phawhsdi 54€8), 1369€128@ by Balediyn (Aagufpadbtmgenesi s, in

particul ar asthma that is a nenber selected fromthe

group consi sting of atopic asthma, non-atopic asthma,
Hereingftereallgrefererped e, cogpeyside drfomutd 41) ingjieneaikrances taseligrpsolvates and
compl&e8 iehiophndas b6l Hes HR8RAbkAs ARSI MRredil UE ast hna,

intrinsic asthma caused by pat hophysi ol ogi c

di sturbances, extrinsic asthma caused by environnent al
The cdngrotimtsof tresmenmdnamchwstchmaomﬁs oifkimowen(1bas heneipgedore défined, including all
polym&eﬁﬁs%d &%‘al%ﬁﬂ@.' tﬁer@éft m&ugpémﬁghéﬂs%@ﬁf%%udmg optical, geometric and

enphysenat ous ast hma, exerci se-1 nduced ast
tautomgfi¢ iSpryerR) S R oA AP A A FOBRO St Riarmte (1)
occupatlonal asthma, infective asthma caused by
As indk%g@tj eH @Ellled %h O?E}%:](ga%%l%hn i f%!lJH{ %l (QNH eéﬁl;d Q/[ﬂ?in tr{e scope of the
mventlglynahl@n@er%m dsrivstivasi ef fpmgoundglcqij f@rmqﬁ]gﬂ Mjhl? ymayfgve little or no
phaer(E(ﬂH@foal ﬁﬁif/l@sth&néﬂve%aﬁ emen dd)?ﬁlﬁster@dl it 8QY¥nto (ﬂi’e body, be converted into

compdrifeéf,o g osr’rg )eha\fl e%lrgl ct| IrSIee%%tn?pe %’f H% ?Ytlﬁ;dcqeavage Such

derlvatbfue@racelﬂeé&rneaé¢ os mwml &ué@brbmf@m@mreem i use qfw)sndfl@s ray be found in
‘Pro- dr@@@é@hb\%@b@lﬁ/b@ Sy@@ﬁﬂs ‘l/@lry4 hb@%p@@lﬁrﬁ%eﬁes ﬁfgh@m and W. Stella) and

ectasi s |ectas S an c r

oo R e SO DR PRSI (1 é "o diqghe. American
Pharmpbaaticehbeaotiatial).| y accept abl e salts thereof, or t he

phar maceutical |l y acceptabl e sol vat es of said conpounds

or salts, are preferably used in the treatnent of COPD
Prodrugp I%gﬁwncmgﬁh%mﬁw@@@ffoap%éoe RIPLUSEE Y JePlaging appropriate
functioR @Iie4 HrieSIMS invid &Jﬁn;ﬂﬁbﬁsbﬁfdrrhﬁa(ﬁd/ltb)éertd'fﬁn&@ti'&@@(umto those skilled in the
art as acr%ogeldesgeatggdeetsgn reé)lrf{e)zg%]atmplbegg\rgl | %geoggiroérnf . %Wgédr a%;aard (Elsevier,
1985).di sease, notion sickness, gastric ulcers, radiological

exam nation of the bomel, synptomatic treatnent of BPH

ébeni%¥ grostatic h&?erglasia NSAI D i nduced gastric
Some gxampestaf Birdrugs ingrsrdanse yitk e Egmﬁﬁﬁwpﬁdlng ur gency,
(i) fwbew elrecqompuurgjeofifmmolat(h)rr@ntams a0\akpba funedonblita ey, ,an ether thereof, for
examp@ogtcg%})&nﬂme,'eﬂ‘y\mé hwr{):d;é%ra&fn ﬁe&%&bol#ﬁ(@& )of the com’RSund of formula (1)

&hd’_,g H%drl a I NSon | sease

BVGWT%#@V x¢peihdieni ¢ di seases, compounds used

iy faherthte dohﬁbbawyof\fhirﬂnhla(()’f)tcﬁﬁta?aga@ﬂma@r& Qécﬁ)h@i’rﬁdmmblfdhctlonallty (-NH; or
ot ﬁierggzs# H ﬁ'ufqoe tﬁerg ui%r gxatﬂ'%le a cgmg?ﬂnld%/ FI%?t gs #he case may be,

can p ay an over
nehesey ot hy@impr@ﬂmase wn@wnés@hﬁlw of theueaningked @fcertT@@ (@¥ is/are replaced

nsy@ﬁqjaaﬂ%b|e phase | and phase || (for exanpl e
ronidat i for caus

Furtheg F)éqjﬁpﬁs Oéﬁ? He&leméntcﬂfws |rh?%W§%1{1$ o\ﬁlﬁmﬁe Fg]odﬁgi ?{(a{'/nipleis %ng examples of
other prextreghiybdsgmaychetfeundlirethp efoesmentivnefl eferdnaeg- dr ug
Moreové?tc@ﬁa?r%dn%urﬂg oﬁoﬁmqng thhseRBs Kt Qy!)r@&rﬁéj; Mofhnbr compounds of formula

comercial |y avail abl'e software, for exanple
(). Sincyp(r). Conpounds in the current invention exhibit

t he advantage of both phase | and phase || netabolism

I . - .

Also lr{cﬁfﬂgé g)gﬁ?g#’]sécgﬁ%%y\ﬁwg |R99§19(ﬂ{ ér@ mét?gogt?% lc&ggcgﬁﬂbgg?s of formula (1), that is,
compogRdinfireed gf \@rohsrort REPAjSERIoN c°fa§1‘§n‘ﬁr§9 wBPEH S¥ayrBe qisagfabolites in
accordafceGAMRhAYdr@sh MEltde t he conpound(s) of formula (1), or

t he pharnmaceutically acceptable salts thereof, or the

pharmaceutically acceptabl e sol vates of said conpounds

or salts, include, but areiby no neans limted to: (a)

5- Li poxygenase (5-LO) inhibitors or 5-1ipoxygenase

activating protein (FLAP) antagonists; (b) Leukotriene

ant agoni st s (LTRAs) |nclud|ng antagonlsts of LTB4,

o, e



(w) Compounds that act on dopam ne receptors such as
D2 agoni sts; (x) Modul ators of the NFif pathway such
wW@g01bMbssinhi bi tors; (y) nodul ators of cyt oki NePCT/1B2009/052986

(i) S{NEI&@'thé IEQm ﬁl&ﬁ%@’%ﬁmﬁaﬂﬁ'} BhtahS8, Méayk?r'a

ki nase, nase ki nase, EG-R

AH@HPE(@%Hﬁ -edPHe classed as rmucol ytics or
(ii) awhérettwbsgdm/p%und SEDMIRNIS cotblhshh BREGNERIP! 85 PRINGE detithtive thereof (-
g corticosteroids; (bb)Antibiotics and antiviral
é eS8k fect i ve agai nst m cro-organi sns whi ch can
(i) cehenitbe mlmeotrrﬂsqm foabwar \(1)t canttins( & aprtigtipldthina lyrdoipt @r sscondary amino
(elebyer (0rs t {(ge tegrin antagonists; (ff)
_ Cﬁ gﬁlneggﬂg ;gﬁﬁt Hﬁﬂglm 5 ium channel (ENaC) _ o
(iv) pwberkdhss ccp_mp@pqﬂ oh&rrmga (@omntﬂﬁsoqqaq—gqgcpar)( BIMiC) group, a primary derivative
|ﬂgkgf@@m§m%(mm5 P2Y2 Agoni sts and ot her Nucleotlde
recept or agoni st (ii) I'nhibitors of thronmboxane
(v) (]"’]‘?re therfepPegIdof 83F mF* Cg'@;ﬁ'ﬂ‘h%§'i‘%‘y'aiﬂ%letpcﬁﬂ‘ef‘@@éib‘taﬁYesthere"f (-Ph—
(DﬂbH@QﬂdDPZ/CRTHQ) (kk) Niacin; and (I1) Adhesion
(vi) t Wﬁt ortlhse clorr’]nt%I :Jgjvogﬁ)t"i\n/llg)lﬁ '(\4) c%rgAgéo%?rngLréuM% aﬁc% Oﬁ)gl gd tdgrivative thereof
cbﬁ@BUmdsC©®Hfornula (I) with H3 antagonists, b2
agoni sts, PDE4 inhibitors, steroids, especially
gl ucocorticosteroids, adenos ne A2a receptor agonists,
The C‘RVBFEﬂh'P‘éﬁ gt ormpyla ¢¥k W'Pﬁ“ﬁ% Fg,a@Hd? | ‘i’"ﬁgj'fﬁ?é%%ﬁ%%'s%%ﬁcﬁter&g'somers Where
structupd SoAR ke Inwsce)nm'rtltﬁeykla Eilavaaeygydarriee ikddnidrie is®merism (‘tautomerism’) can
occur. Eflb%i }T'%%sfhé )A{btgglrtzgﬁ%rﬁ%%s@pbz%% grﬁ:dg:r Tfﬁg‘n-r a (1t) containing, for
examplsy; @8 8Rpo, |kﬁt9e¢fthﬂifh3 gretie oceengsllerralenes tayfomeam dbeRTAGHRHS Wh'Ch contain

an aroffatid ﬁ%bﬁl}" A fdlibws Wal efﬂsm@b 46A6SUNY Inf) B MbiOMEE, tharone type of isomerism. In
partlcug E1 Pﬁ%ggng magrnlg{afné; Cug%s &gﬁgrﬁl%%ﬁ%ﬁsgp%r)%%sgg\ﬁ/égeia ?hdeutcr:lgzccj)le moiety may

be prepant anilifered megio-sdrmers.sol i de, tri anti nol one acet oni de,

beclonethasone di propi onat e, budesoni de, quticasone
i.onate, Iesonlde and nmonet asone furoate; ?
Includ%ﬂgw&lgf@ SICHEGT a hﬁé’r?sﬁntp'g‘fe[nf'%?rﬁr Isséefrgc?ﬁom and tautomerlc orms of the
compduerdsbaft fimuie ,(1)bdmrtiding rcompodres aixiibithg need tmlherrml type of isomerism, and
mlxturéﬁéfrgﬁg of §1|ore thé‘r]e?fb{ﬁ{%g Erﬁlud@dqg'etaiallg'aﬁdiﬁ (Sr%asér’lg:ﬁts f\/\MEtteRQEe counterion is

referre oW Ng exa es | ustrate th
optical raéb\ﬁ’ for PR dth‘f@t%arr{ﬂ@ﬂ'ﬁd%* refemiqy for e RIS &- @rtl)ate or dl-arginine.
PREPARATI ONS Preparation 1 Bi phenyl-2-yl-carbam c acid

Conveﬂtlo(nre\l tgq}nlqgjte%for tbeu;{grga(axghopp D:\Yor) 2)fa r'%dﬂé’ue{‘ grp%ltlgmgrs r?nec{ude cnlral synthesis

from a\ﬁt(ltablbqumaﬂy Pyie) RFeGURRMRL eeswmrb@ﬂwﬂh@rrm@@a(qmm%@@matg of a salt or
denval‘ﬂ)@ @é’ﬁ ﬂ)ﬂgdeiHM’ chiral high pressure liquid chromatography (HPLC).

(Bls(tert but oxycar bonyl ) - 9- br omononyl am ne (W32007

107828, 36. 1g) in dinethylformamde (120m ) and
Alterndtivelgt thy lracemae (06 Gmayerniaprdresbr dnat b @aGefl avith 18 stitable optically active
compoldﬂdj%r &aﬁ{g%ggn alcgﬂcﬁ §r0|nvtﬂ9tca¥@§/hérg Eetd&]q{?'bf foﬁgwg?ﬂ contains an

pressure resi due partitione ween et
acidic 9F PEEE EnoMY %@%q’ o ?S%Pucéa%%sa”a%éc'%Pgérﬂhenw'eéwm'was“e resulting
diasterspéioahifidie Mastestpated byah@matodRPnY and/dr ractionaltchystalizatdn and one or

both of tgg g?lagter% |90r9£r£ g(%v?r\/%lr t{) orﬁ%%gﬁgé H?J f?dé!)tﬂg @rﬁa%tlorgggs) 8}5 ng%us%ell known to

R)Lo‘?’(sxymethyl derivative

Was evapora
a skiledpersprg) that was purified bynornal phase silica gel
col umm chronatography usi ng hept ane: ethyl acet at e: 880
s eluant, 60:40:0. 7 (b
Chiral f;(an%qu\r)a %ng {”Vfr]t@” &ﬂ‘hfglﬁ{ @reggrsgrs\)@ﬁr?(g) rfl%t[)ﬁ tégne(nga en%rHomerlcally-
enrich@dVRri AGOlYHhyonZBidraphy dtypicdlly HRLE, 25 4rpsyirdidfric rbsiBOwith. & nobile phase
consisgﬁr?] of%k_?)h:ydr%?aggqn(z%écgmeptgneégrzﬂeé%%z(c%hta%'l_rog' f:rl-oi-s 98t'02502/03 by volume of
3.48-3.54 (m 2H), 4.78-4.90 (m 1H), 6.82 (s, 1H)
7.10-7.58 (m 8H), 8.03-8.16 (d, 1H) ppm Preparation
2 Bi phenyl - 2-yl -carbam c aasd
1- (9-am no-nonyl ) - pi peridin-4-yl ester:
di hvdrochl ori de salt Bi phenyl-2-yl-carbamc acid
1 (9 (bls(tert butoxycarbonyl))an1no nonyl) plperldln-

o o o o, o a o



Bi phenyl - 2-yl - carbam c aci d
1- (9-am no-nonyl ) - pi peridin-4-yl ester dihydrochl oride
WQaOID/OQBnEpar ation 2 , 5g, 9.8mvl) was di ssol PEDIB209/052986
|sopro;ﬁé ghltﬁfc 36, l%% /W%ﬁg%m‘% SQMy%Hﬁ@Lb? an nyémlng typically 0.1%

r oxi ution. organi c r was separa
d'ethy'awneoc%\?efitraﬁmg?fé@q ‘ﬂ‘l‘ﬁt%ﬁff F%e%{ﬁﬁe MUENtrated in
vacuo to y|eIdthet|tIe compound, 3.1 1g. 1H NWMR

Stereo&ﬁ%glc COéélg%M;? rﬁja e%grfgegiogl c,(og]\ﬁenglgrg) Ea}_§‘n &ﬁ% %géb% %ghose skilled in

the art(-rﬁeezfqy exgmpge - Qte@;pclﬂqmlstgH)f OrgargsComiggindsg” by H-)L. Eliel (Wiley, New York,
1994).2. 70-2.74 (m 2H), 4.70-4.75 (m 1H), 6.59 (s, 1H),

7.1 1-7.14 (m 1H), 7.21 (d, 1H), 7.33-7.51 (m 7H),

8.10 (d, 1H) ppm Preparation 3
The pgeshift hydndion mludes @i - thaghafeutiallyr ecrenieblaniedtofiliyrlabelied compounds of
formu@@rj%ersﬁ# el cﬂ%cfr‘@al@%g%eg@bl%édo@ didmEhNRPhe saammr}ucaqnﬁhber but an

solution stirred for hours at roomte erat

atomic s o1 15 SUERE" TGP AL Pemoy SEFeBr PP AL fpcomnates i
naturet he resulting col ourless solid was dissolved in

di chl oronet hane (2001.), washed wi th aqueous sodi um

hydr oxi de solution (2M 100m ), water q(;100 m), dried
Examplesoefi SpHPR]S! iH'fa'?'%)fora'ﬁH“%‘?jhE‘eWﬁr%?tT@S“rldﬁ a{l‘}%d‘vﬁ@i'oﬁl ig@ude isotopes of
hydrogehesugh bd & e atorasua asel ¢, d\?% and 14Chraﬁr%g‘éﬁ| dud ésth € 208 °N, oxygen,

: 1814, aid, ¢ ound was used as such in

such a3 @gapaq% |d ogr%? ﬁgd,s%h%pg?cgtagg% 4

(9 Hvdr oxy- nonyl ) - met hyl -carbam c acid tert-butyl

Certan@%b@)blc&tyl\?@fehéd &fﬂd&@nd@oﬁa&‘nﬁ’raodﬂ (& SampRt th@éb %corporatlng a radioactive

|sotop? Z’)ée)l,ﬁ;e}ul éﬂ’l%u? 'aptgi) h%ylg%mt%gssEigls&gbjtlogﬁ;gjd@S 0 drag ﬂac;}z]e Isotopes tritium,
°H, @od batbenyiitt he.st'Cr arerwgartl@ttarlymhﬁadrfordteIS(atspc&g)lnwem of their ease of
|ncorpéPrQl‘i!;‘%%nb"rleala?Fntehr%fb?th\é@Jon5 mnutes and the reaction
stirred inthe ice bath for 1 hour and then at room
tenperature for 4 hours. The reaction was washed with
Substitvadrewith( Healied iotofkd Yuergaedrugeriaint 1d. CH asdychfiel detthia thefdd@otic) advantages
. t L 50m/ ) n. )
resutiffflof & felaRit Aonm B Lo hOEHotEbtd 08 e g pgooco cosage
requiremsmiso@nschease mayed prefarred iispae CIzczlme@nges 97% . 1H NMR
(400MHz, CDCI3) d = 1.20-1.38 (m 10H) 1.47 (s, 9H),

Substl%mefgw% r@gltr%te em%% 'Sﬁéﬁ? %baas éﬁharlod R@tcéﬁﬁétg%ﬁﬂﬁmﬁ%sitron Emission
Topogephyd(PET] $te¢|¢sfbm>@mw@rsbmwte-ramptw becaparey) - nonyl ester
To a solution of (9-hydroxy-nonyl)-nethyl-car barri c
acid tert-butyl ester (Preparation 4 , 22.95g) in
Isotopigalbyirtsieg rRefrate's (%5 SamHie (') Sauotreraly Ry IPEperRe t(yl‘é’”i’ﬁ”t'?”a' techniques
knownab thd3€, skMasinateed ol hedvesses lapbliogopk te Hoes idekeribef. id thé agcompanying
0o o
Exampclies Qﬁ’éf 5% %@%n‘&ﬁ%r@ %H}ﬁomﬁle #ﬁépl?ﬂéﬂkk&h?%@v@%}eﬁtgqﬁéagatce of the non-
'abe'eweﬁﬁﬁf\hﬁ&ew“s%%ﬁﬂhyﬁﬁed aqueous sodi um bi car bonat e
solution and the organic |ayer dri ed (magnesi um
PharmaceuPca{ﬁ gcegtggle sol\%ﬂorlﬁtaed (‘!1arr]10<¥ a u |]o\r4er]g|f E“evf_liose wﬁereln the solvent
OW OI
of CryS(aiI@@MHznaY(DBGOBD)OICé"y:SUQS@@edl.G%D(Qnde-acﬁtgne &:DMSQs, 9H),
1.44-1.52 (m 2H), 1.70-1.79 (m 2H), 2.82 (s, 3H),
20-4.4.24 (t, 2H)
The %mourﬁseﬁg%mlae‘ 61) Bltrb%&Wrm%}_@qcagyar%aeﬁt%bleacea&s thereof andfor the

pharmdeeuieally ecceptablt calyates biosayd eoﬂE)bhr}ds-cmHalmoaareweluyﬂ)lé_ppérplecéu(dcally active

compep i 0N oFF B s BB 62 e B Aol BLBR funn ve 52

recept@mnd@s fhgrimesapinegePtqr 46yvelyedd |lrhmrl|wlaf d'ﬁ%r@ﬁﬁ“d@nds are useful for the
therapggﬁcpmobhyfé%rs P nBmEBLY disdvEdH aN@saH dRRisH AReetB2 receptor and antagonism of
-(tertbutoxycarbonyl - methyl-am no)-nonyl ester

(Preparation 5, 27. 7g) and potassium i odi de (277ng)

were then added. The reactitén m xture was stirred at

650C for 24 hours, then additional dinethylformam de

(100 M _) was added to aid stirring at 650C for a

further 24 hour s. The solvent was reaned |n vacuo and

e . 1 . . o,



3H) 10.71-10.87 (m 1H) ppm Preparation 7a
Bi phenyl - 2-yl -carbam ¢ aci d
wa2@9aesthyl ami no- nonyl ) - pi peri di n- 4-vyl PCT/IB2009/052986
the mtgé%rfhrc@e&eﬁf%fﬂ%g %d@(de tfeﬁ%f EtthgrtléﬂHr the allergic and non-allergic airways diseases.
no nony pi peridin-4 -y\ ester;

di hydrochl oride salt (Preparation 7 , 1.355g,

Compcﬂtn5583mtfe0ih\)enm8mtélnSé‘choV(ibdart’rfath:a}rusé2193’}'1 He adrinitteat&dcrystalline or
i [ \ 0 (8 .

amorp n%(;’ldwcg_ %Q%bté'iﬂvﬁ t?tre%ht Feé%ssgogﬁ% pwgs %ﬂers %r films by methods
such agj precirfiabiag @fygtﬁﬂggqﬁlgﬁé”rqezr@my)n,g aqf@[y g, QU ¢vigporative drylng Microwave or

radio i GeHcP B hagRe usERtfBaRie burbdm |, _95 5 by vol um?) The

Thoy ATy AR B P AT HEVAIELS "EB G e pipamenteon o
in compimafiyuwith e o Lok clrdr @ggs dbragssanyhioothinatignsthalebi).s@eheatly, they will be

adminiSleRd HsNProrrhilatBR YA ¥dsBkistion Iwith ohEDr mbké HMﬁn aﬁy acceptable excipients.

The te_[m6?xcigl% l(snl.fsegrl_l'berelnlt(bges_frltg@z%wng%ent gthgrSSh? 2!@e (Cﬁtppound(s) of the
inventi2t)The 2h3& & .e36piérit willtblg, large Eterft slepBidlon faktofd sh &6 t{enparticular mode of
admlnl%(::%tlon %h%%ﬁe;t c??lne éxmpr%ﬂ;on s%tu |9ty%a(7 ?taw ahd%he ngtu$é3of(tt$e dosage form.
8.08 (d, 1H) ppm Preparatl on 8
Pharméceﬁht:aﬂ)rﬁmﬁos‘tiouﬁrsmtaﬁ?ld'tftﬁlrtﬁé()deh/efyzaﬂ cetpodeds of the present invention and

e m "
metho{f?éﬁh‘ég EYegg (Ignc\k([:ll%e Cri&a(gﬂy %S’Ip%%'nt [!5 tﬁosremﬁk Iedg{ﬁ?h o%g%gcté Qc%rw)eosmons and
methogse foy [theirpienaration mayviesfohrsh fas exempleein| Bﬁm'aﬂtorrsd’eammceutical Sciences’,
19th E§BbHiM=RRP@lisRnEObBsRy 4robbyuor ophenol (21C0g, 1.43 nol)

in trifluoroacetic acid (1.4L) was then added dropw se
and the m xture stirred for another 1 hour. The
The coinrdwde ofatbe ciogindeh tneayr be mdminipeedtarally, Graldadministration may involve

swalloﬁﬁ;\@ CRNkdt zﬂeeéd)rﬂpeuﬁﬁa&ttg?s thd gstrﬁﬁéﬁh@ trﬁ@sorn)gls’(faegr éuBﬁn%ual administration
I cewat er 2L) and stirred overni The m xture

may by Pplayad by AN ifecomPPYnsenies e § |°g§6tr%?gbd'feﬁ“vgt°ﬁythe mouth

acetate (500 ni), dried over nmagnesium sulfate and

Form u%ﬂaﬁe Qd IL QIF et%r P Vel strao(FHe“i\‘nct:tjtjeJ CL%“J ?&r@g %ﬁon‘é’aﬁjch\/aassh %glets capsules

acetate/ petr um et her
contaiping @@rt;@lqteﬁ;e ligyigs, gr e@fyﬂmr@zea@sa( g~ STelgle s |I§L6C|I fll@d) s;eewss,gnultl and nano-
particulatdd) gdid sHidRo(udéX) lipddme Gikd, By ulSs, SprdysHird Tiqldd fotrulatibh.,
7.19-7.26 (m 1H), 9.75 (s, 1H), 10.82 (s, 1H) ppm
LCVS: niz 172.9 MPreparation 9
Liquid (ernBqupwlr@tu@e FHEPOKIONS- tsplubiariay Isyrypy ane elixirs. Such formulations may be

emplo?ed@sdlllé}gtnosfoﬂfbh 848 cafslifes 38d tybmtnbrléé@asceﬁﬂlé S6f k@RhpleNwater, ethanol,

polyettglﬁeﬁnﬁ Cﬂ]%g;%%g{z ?’?ﬁ élléco? r%gt%ymeﬁult%gbﬁhgrsl)ulfl%:leggl Vélﬁg on<(e:l %regnore emulsifying
agentscdrid@r stspieeding hgantsa higui@l Zotmilations TByraissl he prepared 6 thiet reemgstitution of a
solid, thE@@mbRNdM Xtiher Was stirred at roomtenperature for

18 hours, and then at 800C for 5 hours. The reaction

was cooled to room t enperature and poured onto
The ceatounds efdhatuatias neg disormehysdd agast-disobing atst-diiitegrating dosage forms

0 0

such a%;ltﬁo(%@d}}%l nedﬁ@x&@?bgq\ow ir Fheqé %ptéc %ﬁ%%h?g@d g)éalxg% HJ/ llang and Chen
(2001)sul phat e) and concentr at ed in vacuo to yield cr ude

product. The residue was pur| fied by colum

romat q rap silica gel elutin A .

For afichRritk TR, daPe e SR HuS i afile By E M kpueiont % o
the dogagel form, ]I@ge tyHceNMFf{o(M@@eiwz% tc[m;wg};htc% of tmegi@sz{gea‘gn( ¢n addition to the
drug, tglklgts g@ne?zgry %orqgin @tdlsu'%'&ant %xﬁ@npl@s g]“dl&lrmegrgzrhg inclldssd it &arch glycolate,

Pr epar ati on

S°d'“”2 &arBt”&’Hteﬁtyb el e o@'cﬁ@nz%r%‘ﬁ'yd@y'Sé&”%‘ﬁﬁeyl FeBfFose  sodium,
crospavidoiy golytisy@melidond, mdthyl caHduldse] mloﬁc&r}i&tﬂtlne)lcellmms lagterealkyl -substituted
hydro?ér?ké\%l %elfu‘t—bsegl %%rjg#t(dﬁ%lag&%%dz%t%cg 'aﬁg'l gd ?g't%? )G'enera the disintegrant

intet rahydr of uran (100m ) 1at - 7ZOC V\hen add| t| on vvas

conplete, the reaction was stirred at -720C for 1

hour. Anhydrous di net hyl f ormam de (4.42m, 57.1nmol)

was then added keepi ng _the tenper ature of the

. NN N o e NN N



sul phate) and the solvent renoved in vacuo to yield a
colourl ess gum The residue was purified using a Red
WO 3apods515i |l i ca gel cartri dge eluting with PCT/IB2009/052986
will COHB%' f%rnP‘iT%FaW 1184 ?Q?I‘Rl% 8@?%'5%6‘9%9% 090 velgfit % of the dosage
by vol une ne title conpoun
form. whi t e foan1 73% vyi el d, 198ng 1H NVR (400 MHz,
METHANOL-c/4) d = 1.27-1.40 (m 10H), 1.46-1.55 (m

Blnderi Hlé%geferfgy se:!i t%r'l_rbu;amzoogg)n}f qfé)ﬁl(es to ﬁ?l-%%le r@%}_gdﬂ gwka%)le binders include
mlcrocmq)alllner 5@[1114)3666 g(amln lihgarg. ggly@tjylerue—glly_pgl |—|zatur§||—|)and synthetic gums,
poIyV|n}lpﬁ@ﬁhﬁoﬁ%’5 p(ééblaﬁri’ged s?ar@ra gdréﬁyp( I éehhl@se@r@%ﬁﬂﬂypropyl methylcellulose

92
Tabletf mﬂq]a%o cgrgt@m ﬁ%@gﬁp F%ch?sé?cg%éﬂvpmg%/gfgpe aqr%ﬂ'ﬁfj dnqgep;@rate anhydrous
and thg Hike) fnrfitblu gylie!, Jiekivase osugrobe pyditalmmivolcrysitigé tellploperstati¢hnand dibasic
Camumgh&$h§§5ﬁ%ﬂgg a solution of biphenyl-2-yl-carbanic
1- (9-am no- nonyl ) - pi peridin-4-yl ester

(Preparatlon 2 , 150ng, 343mml) in ethanol (5m) were
Tabletﬁdﬁ@d alko fdptieraly ?cohMﬁHeOXMhe@Za%h\dsebyéiﬂ% (s‘ﬁ}tlﬁ]tdﬁe&dﬁxm (&ryl sulfate and
polysorbfap 05 rﬁl a%grxéés‘@ch% |I|c<a1 O U%qustﬁl f N g ;?r%se% urq‘]ace)%\%?\ﬁe agents may
comprigafom e witisht thr te Saeioht 4 ¢frtf@iafejﬁd@id didantpgenceneprisg tipm 0.2 weight % to
1 weighREhatdsleg for 1 hour. Sodium triacetoxyborohydride

was then added (145ng, 686nmol) and the m xture

stirred under nitrogen at roomtenperature for 24
Tablethelgp gencfélly contrinUuheicawms swbhl ast reanesitrh stsataés; célQimtn)steateh@ zinc stearate,

sodiunp Qﬂeé(@!% m%%fg)\éﬁéj rﬂn@u rgégpﬂagﬂﬂglu%rk@earrzﬁé '\AﬂH Sodicth tléutry}l gUISﬁ’ate Lubricants
tween sat urated sodi um 0%1 n carbgnate_solu

ge”erad'mﬂ“l“B”sﬁrﬁr&mo‘? %%W%'B*Hr@t‘%é%@e@it RreferpRl oMy P’Vé'gf‘%\?é? 3 weight % of
the tabls separ at ed, washed with brine (5m ), dried (sodium

sul phate) and the solvent renoved in vacuo to yield a

col ourl ess gum The residue was purified using a
Other R@@ib@émrﬁcye $ [PFlege @rglrox@gptﬁr (F%Iéa ) ﬂ@qu@g\,@geﬁts, preservatives and taste-
maskirij agBhtor omet hane: net hanol : 0. 88 ammonia (99:1:0.1 to

95:5:0.5, by volune) to afford the title conpound as a

col ourless gum 47%yield, 90ny. 1H NVR (400 MHz,
Exemq{ﬂ'mmco@yain)updo abqut BP%1dr&H fr()pm aquIH)O wejghl] 8o tp. a@gut(aQ]weight % binder,
from abblt:0 Weight- - 6 &b 852\}Valght]% Bdaent 1B LBt Zlvl)eithWZ%(s%o(@ﬁm weight %

m

d'S'”tegrﬁj“ a’g?%“ %bo?‘égfgﬂe'&'rlplﬁ to}%o%tdoéveiﬁgfg( t'@”c"’l’]-o 6. 91- 6. 95

(td, 1H), 7.23-7.44 (m 8H), 7.52-7.56 (m 1H) ppm
Tablet leW& m Ke é)@i?prés%d’ﬂhf‘éctly'scﬁ%y Mﬁlélatg%rﬁl t§blets Tablet blends or portions of blends

-carbam c acid
may af[er[‘@"?'g b& HY%r 8Y5-of MESI9RW ARG d ME% FOISERIZ S A rfiiiied R6iA tebletting. The
final fqinpletidndinaly donydrise ehelor Toes kaydrs @and o dgnaaisd Sor pheqadaded may even be
bi phenyl - 2-yl - carbam ¢ aci d
enCap‘IgLuﬁa((.‘)%g-'am'no-nonyl)-piperidin-4-y| ester (Preparation 2
, 130mg, 297mol) and
The fé’!mﬁlbhcﬁf 6r Brbfetsur &s@s&éﬂdfnoﬁwé?ﬁﬁée@!li&bﬁ?mb@ﬁge( BdrmB8NTablets, Vol. 1, by H.

met described in exanple
Lebafana l?lgﬁggmg?éseﬁFei ?g%1g$mthe product in

nmet hanol afforded the t|tIe compound as a crystalline

ConsulMabit @rat Blisdor HhAYh Yok %t%na?ym@ atdt Hwﬁl (5% WhBs-soluble or water-swellable

thin fl|§1}_§rosa§%ir%i%?l rﬂ?y Rﬁ)rapltiy gi&gcr)]l']\iln%gr mcoazjmsweza%&lﬁlc@g comprise a
compoungl ol Fdrmuld. (R -a2filmGorfning Rdtmer2a Bihdr, ABsovent, 2H)umettaBO a plasticiser, a
stabllls(e§ or &H)Imfle‘} as\ﬁsc%s@/?’m(gdﬂm% Eg]ent gnd7z§ scﬁve?@ écgme nents of the formulation
.02 ’(dd, 1 (m 8H), 7. 5217 56 (m

may p‘i'#rjm themRRES: fU?H“En ‘596 [ M+H] +, 594 MExanpl e 4

Bi phenyl - 2-yl - carbanni ¢ aci d

1-{g-"- O chl or o™- hydr oxy- phenvD- acetyl a

pni noi - nonvD- pi peridin®*-yl ester The title conpound

was prepared from bi phenyl 42-yl - carbam ¢ aci d

1- (9-am no-nonyl ) - pi peridin-4-yl ester dihydrochloride

salt (Preparation 2 , 100ng, 229nmol) and

S—chloro“ hydroxyphenylacetlc aC|d (46 9ng, 251 mol)

o o o o o o A a




foam 51%yield, 1.26g. 1H NVMR (400 MHz, METHANOL-c/ 4)
d =1.27-1.41 (m 10H), 1.46-1.54 (m 2H), 1.55-1.68
w@eg10464517 1. 81- 1.89 (m 2H), 2.30-2.42 (m 4HCT/1B2009/052986
The c&n}_ﬁn%og%rr{]m é?)h%%y §;§%§et3%§tgblé_ by mgcm%ble 4\ \'7:& er“’se.g.ﬁ)le( gB(r:'n\;/Jgund typically
Comprﬁ?%trevé Vo % 8 BY weight %npree trp'm"psrtr@ﬁyro rzewt éat? Barjsight %, of the
solutefdCkgh soluble compounds may comprise a greater proportlon of the composition, typically up to
-1 9 (4- - 35 . n 0 vyl d- ni per i di

o6 wekl % 1 g OUGRARHHGHY RE LTI B VRGP fhne form o
multipgsfigytpémbaads.- y| - car bami ¢ aci d

1- (9-am no-nonyl ) - pi peridin-4-yl ester dihydrochloride

The flit?—:fqtrra&ng [) )?r%%glpgg)}aﬁe ﬁ?eﬁqecd g%[nd n?tuTTpg%acc%ldﬁmrp eins, or synthetic
hydroogdidscant lieetysieattg prese i ddtha sarge 91 th 88 weighiek amfrie dyplically inlhe range 30 to
80 weightlf ring for 5 days. Aqueous sodi um hydrogen carbonate
Solution (5m) was added, the mixture stirred for
2hours and filtered through a phase separation
Other o;aigtlmia dggredi&hte DEIgRN | sbitilomibi&ts, WaStorbislU B@dutinysV aed @l enhancers,

preserv%tllye asaf\ﬁsl ey &t Ttﬁléet%lgoa entsgg&l)l\fhl&ﬁ%eﬁ%t Ecg%gbe%rqggg%ng:n%}%s) emollients,
bulking qg@otymr@a@anr_r@ ageptsERETagaBs pidHpgte-maskiamhpsesatss
Blphenyl -carbamc acid

Films 'H gc%/ ang%wét?{heﬁ’gere ?(/){q {f:\gex%%i;?gl gy 6%%%%‘?%0&%'&% ﬁftrtilnghueous films
coatedmnpimpgellab@-bpbklmtbmﬁ o paperdThls may be done in a drying oven or tunnel, typically a
comblrgled((,%atélnartfétl & ?lee%ze%rﬁﬁ%ér@b&huﬁr ré ester di hydrochloride

salt (Preparation 8. 6nmol ) and

3-fl uoro-2- hydr oxybenzoi c aC|d ( 11.8ng, 75.4nmmol)
Solid fasiutegioishfer sahedmisibtridn amy e Femiulzed tb ibecmalpibte ahd/ok lfified release.
Modlfle\ébt nggseD forgﬂﬁgorﬁg ulai( (}%8/ @r ea)stalr:rédm ulslsea6 %&Qrohw |_“targeted and

carbam c aci
pmngmFﬁffgﬁ?luoro 2- hvdroxy benzoyl ami no) - nonyl 1- pi peri di
- ester The title conpound was prepared from

I I
Swtab% rﬁtgjefaﬁ]re{%asﬁé%rml gapor}sg%rrtﬁ%i)urp%es Iof tggtlné/ent&n ﬁ)r/ed(?e&c:rrl] egr"? H% Patent No.

6,106,864 De(apzf @fpﬁhegpu@blejelea%tegmlogeg s I)lgt'amjargy dispersions and osmotic
and co@teﬁldéﬂk@s drelty B W@‘ﬁnﬁ@drrﬁa@%tl(ﬁl (’eclaﬂol@gﬂ?%n I?r@ éﬁ(ﬁPH)M by Verma et al

he sane as describ
(2001 )A/E*tertg& Oﬁheﬁtgﬁu@éo ﬁ?*he"(e f@rﬁ%‘?"erﬁbea%ss H’?Sf“%e?’é” Rso‘{’?\ﬁ??@
+ Exanpl e 10 Bi phenyl - 2-yl -carbam c acid
The colnp{)gn({s%fl = nﬁJeHﬁtHnQna%/ J‘%\édd'e%mlrﬁ)%tggcy E?' e%ﬁflh t%l@&j]'str'egmy hpo muscle, or

erid }/ ester he title conp oun prep are
into an W%Ioﬂ?@nﬂJ' a?leyrpeqhérfgramr%nt%rell zapmlnlstratlon |nclude mtravenous intraarterial,
intrapelitdn8al AMmtrade 0 Niyitrdvepirip@4dr] ditAudtiydl, 2ghasmal] hyderachl atdath@scular and
subcut%ﬁ%ﬂﬁrs(Ewgglgroeegtrc§§ fo% gltte)%Pace pénqsg@ﬁwiléd%ﬂgedl%gnﬂwl Smcroneedle)
mwdDGsPﬁﬂbﬁﬁe'@ﬁﬁ%sﬁ@th@60@§cwe3@ﬁlbed in exanple 7
Method D RT 2.32 min (100@mrea) ES niz 590 332 [NHW

11 Bi
Parentfra%r%@ataqf % t)%mﬁkyy?%ge L}lsb%(ﬁ@&}? g;htcpt d?ayn%)lq)ﬂl e>b0|pbeé1 %Lich as salts,
carbohydrateg [ane btftarind hgents moreéercbjmmpkﬂ offsam grie prbetdfol seme applications, they

may bQ'rﬁth@@Mta‘b@' 1] mu‘l‘e@é&gsma %teﬁf‘e’ rq)n aqueous solution or as a dried form to be used in
am no non %Sgc eridjn- yro%ag]ester di hydrochl ori de

CO”J””§%§‘tW'[(1l9rsémeat a3 g TEmHY- and
3-chl oro-2 hydroxyben20|c aC|d (13. Ong, 75. 4mol )
' t bed.i.n e .
The prll\eg%rﬁtg)ét Jg%a%_rﬁtegal Eggrtn!r?lngtﬂ)n %8 %?e@[f c%g%tlc%h{szt&ggggng)ée [:) Ilsatlon, may
readllygemr@phg_@daswﬁ étiquja_r@ptgﬁrmﬁ%epm ghnigupgwell known to t
1-[9-(3, 4-di fl uoro-2-hvdroxy-benzoyl anni no) - nonv
p- pi peridin-4-yl ester The title conpound was prepared
from bi phenyl - 2-yl - carbam c acid
1- (9-am no-nonyl ) - pi peridin74-yl ester dihydrochloride
salt (Preparation 2 , 30.0ng, 68.6nmol) and
3, 4-difluoro-2-hydroxybenzoic acid (13.1ng, 75.4mol)
uS|ng the same nethod as descrlbed |n exanple 7 . LCMS

N N o~ A . A PNAAA Y N A SN A A. 1 N

ose ski Ied in the art.



Bi phenyl - 2-yl - carbam c aci d
1-[9- (4-chl oro-2- hvdr oxy-benzoyl am no) - nonyl 1- pi peri di
wWo20109045¢st er The title conpound was prepared PCDIB2009/052986

The sahtﬁlm‘?%ylcorgp&ﬁhd§ %ﬁmjlg (ﬁc ééd in the pre aratlon f parenteral so_IuCEions may be

1- (9-am no- nonyl ) - pi peri |n-4- | ester di YOC%?OLI -
increaseg| by khprl@ﬁaqfaatpp@ﬁr@e formglam?gtec%gqﬂqﬂ s)ucgr?a the incorporation of solubility-
enhandngCdtjeats0- 2- hydr oxybenzoi ¢ acid (15.2ng, 88nmmol) using

the same nethod as described in exanple 7 . LCMS

Method D RT 2.62 mn (100%rea) ES mz 592. 28
Formu[a%qq]fq@@a?mﬂr@l agglirgtrlgmfyqay e fprmtd%tqacb@mﬁ immgediatg and/or modified release.

Modifid Qel'easeof@rmu&fléhs MBQXMGI%@nVs&taﬁ%GI Ybﬁlsedpneér{'ﬁbb|leda targeted and
prograﬁ'ﬂ?ﬁ rﬁk%gsoemfg_ sp E‘ gr?pré)l s of te%/ Hweﬁchon mayqbeafoFc’r’nOJIa% as aosfolld semi-solid, or

thixotrdpiq gqtmafqn}qdmmtnabomgﬁy\h)lmplamed iddpat- mg\yclhngagtoglfled release of the active
compddh(ﬁ‘)@ﬁﬁﬁﬁllag ef étﬁ:ﬁ fos}ﬁﬂ'utatl(grP ISl fbbated sttty SHAth oly‘flzﬂf-mm doglycolic)acid
in dichloronethane (2m ), was added triethylamn
(PGLA) griosgsPigres. 66mmol ),  S- chl or o”- hydroxyphenylacetlc aci d
(8.26nmg, 44mmol) and
t. I v our
The c?c{% Fﬁi{ig{]@? |ﬁ\}eﬂ1¥(1?l1 m;y %%% b'é' %hMl%ged tcf ?Jaﬁ)ﬁg)E@tgl%‘ktﬂ %%&U&a that is,
derma%@mt'tae?ﬁﬁér%lw ép'%rforew@ayrss OTHé'stwﬁt inglude elftiogels, lotions,
solutlth cVe’éﬁiéOmatﬁ@ntsh@JsﬁﬁgJﬂ@vde%SU%Qngﬁufdaﬁlbeﬁjmysdkmg)a&ﬂes wafers, implants,

spong?s 9‘)res eb((? %%gég)é{} mcl:carloemulﬂ S Li eqla?grt’n!e{]%a;fﬁr l5)e use(?nrc))/plcal carriers include

anmontra I n ne
alcohof, r waer, oniserdlepie limvislp betepiatudn, uwbiter peteiaieread gm@@s wekethyiene glycol and

propyléﬂ%Q%IJcSS Pgﬁ@ramhrér{hé&@rsbr)fa))ﬁ@aﬁ%ﬁﬁd&%@g geet Q)r%%irg%%j/ JtFkh%)rm Sci, 88 (10),
0] mn @ar ea
955- 9%@'@”? ”E?}g.)i%qn[(%%r% Rternatively, the title

conmpound was al so prepared by the foll ow ng procedure:
Other %@ar% (§f%plrga| th%tré%d? Th%ﬁ]&(é d&lvé(r&/'b&; %k@@&ﬂo‘%n@ﬁ'l&tophore&s phonophoresis,

1-(9- met hyl am no- nonY peridin-4-y
SO”OP'&HVWS@H?VB’P‘%%% og Bged e(ffﬁreéf)ﬁr%&"‘id%?dfm B'@e%a” e, PRgHR )

i n di methyl formam de (30n1) was added triethyl am ne
Formu{ailIOngsf?‘ll toQ%;‘l g(%ﬂ@%t a‘tlor$ aD m%l:ﬂ%(cﬂ [ﬂo%;%/n Rﬂﬁé@@tgéﬁé‘/g‘: modified release.
Modifigd) 1relagse jormghxﬁqﬂs) |Q§h1de(gel@@pn~e§q$§ﬁ|lrgﬁ1 ngt)liﬂdopyq)r)tr@tlenjw targeted and
prograf@cl@slédsal de hydrochl oride (1.32g, 6.86mmol). The

reaction was stirred at roomtenperature for 18 hours.

The sol vent was renoved in vacuo and residue
The cqranouinds @riledinkertior ean @tSChW a¢gigistated i(tEDATAIlY anbly inbalation, typically in the

form of §Qm aowda_rr(gltﬁéf QI@ﬁH G@s aq‘ﬁf @cﬁre%?’e%ﬁahae ﬁi1 errE/ %Ieﬁ@Wﬁ ﬁhtcf%ge or as a mixed
aqueous sodi um bi car bonat e sol ut| on

°°mp°89'§rpaﬁﬁ5n8>§ iSARPRIE PPaY MR REoPBAPist Féﬁhe‘%? ‘?W?SQ}?SE‘EV ho"fﬁéfrom a dry
powder ibaleloe asvas agrosdl §praydirday a p@ksumisedCduntimet, pgmp, spkay catomiser (preferably an

atomlsgrin!rjrslg a&%ﬁggﬁlrdﬂghéiﬂcs\’\foy; ogj'c%glélﬂé %ﬁ)t B H&Ju Flﬂmﬂ%rmﬁ t the use of a

furnis

suitable ﬁ@p@lian éu@b‘??pbhﬂ]a tefeaflyorogipane or 661?‘[1] 2 $> ﬁBg@%a%og}péppane For intranasal
use, the.péWider n&2gculplidesido@Resdle dyOntpfobéxahiprR, EHitbém o oygRRULtth.i N

ei t her isopropyl alcohol, isopropyl acetate or ethyl

acetate (1m, hot), followed by standing for 72 hours
The prgssurigasimontainpie PEMRIrs@ranafomizen prandbyisen fdntginteisaltiien pf gysgension of the
compo@ﬁcﬁ'(p)oblﬂ%ea%v@nt%ﬁ% kibihdefob Qlxhiple L EMBHol AB@eoEsSletH%gl or a suitable
alternaj_lve_l_gg{ f'_%rdlfqﬁrsupogﬁ lubil %%gfrfxrggé\l/r%qﬁele?f:ﬁ of t/i %c)gve_t aéy?opcallﬁnt(s) as solvent
and ardddyional s\Betadt, 8@h @srporBitdn, tridlea®s} oRic3bid( enansdlifjglacBc 63d.2. 72

(m 2H), 2.90-3.00 (d, 3H), 334339(m 2H)

3.62-3.65 (d_2H) 4.57.4.63 (m 1M, 6 84 (d 1H)
Prior tg ugggin (adjry Q_cpsﬁd'er Qr spgpensign fO(rrmJIa@)rq) he-;zirtgeartecﬂjct ig p])lcrw 'to a size suitable
for defénmp) hdlbtiddi @peaN leds YHan CAMbEdNsE TGl Glay be achieved by any appropriate

1-{9-[(4-fl uoro-3-hvdroxy-benzoyl) - net hyl - am nol- nonyl

)-piperidin-4-yl esterThe title conpound was prepared

from bi phenyl - 2-yl - carbam a8aci d

1- (9- net hyl am no- nonyl ) - pi peri di n-4-yl ester

di hydrochl oride salt (Preparation 7 , 20.0ng, 44muol)

and 4 fluoro 3 hydroxyben20|c aC|d (6 91 Ny, 44mmol )

o o o o o o A - M =



and heated at 500C for 3 hours. The sol vent was
renmoved in vacuo and residue partitioned between ethyl
w@eEnanes11 75rr1) and water (75m ). The aqueous PEl/EB200%E2986

commiﬁgﬁng% %hcn'ég spyal %g FHqu 'tgolgucplgedﬂgt%ﬁh? shé@&ﬁ’i&g lflfé’ﬁ Foo)es.sing to form

acl her eXtrac acetate
nanopgies: H'QEI p@?ij‘é‘?‘]*l‘%“‘@??'?%‘&’t‘ S FRISHEY Y t h brine (50m),

dri ed over magnesi um sul phate and concentrated in
Capsu}/e%l?rlﬂgd t’gé?r%égrﬁ ég’ﬁ)%sé/\%?ﬁm Rt g(ﬁ ro%%ro?%m%%&nggﬂIos?)hbllsters and cartridges for
use inganeinbaley: qféﬂwﬁ s nggPealf ted qwtam ] nowdgomlxcpf the pgmpound of the

|nvent|M|Q| élglﬁﬂablet&)wﬁékf lBHsShsut:m@s tidctdsé o@%mﬂml é'lfbeﬁorwah&eemodlfler such as
tle

in 25% npou S
eucing, PRIl A" MHORERTbIAIPIAT oTEARISS Mok 8 SDYOPB I it o of the
monohytiate, ateferabydthe tattein Glthetr guﬂabl@mxclgmpemtude dextrih,aglucose, maltose, sorbitol,
xylitol, FEstdd Efbs@iahd §Ma¥RBt N xture was heated to 8C0C unti |
crystallisation had occurredand then allowed to cool
to roomtenperature. The solid was collected by
A suitdblel dofugibn formilatioyiif@lude tnheh dtorbiber WD REGINGhya®dwawnditstt@ produce a fine mist

may c&ilt ﬂr&%'1h€ﬁ@ gog&eﬁﬁ_é'ﬂgﬂvég@/ %\/)Aﬁtg _p%f!acirgiérigrg(gth actuation volume

may vq_r@ﬂ))m ! p10Pul tmﬁ:al fgq’]ulatpnzmaylc%rmnfqﬁ cgmoungi_ oég)rrmulqgﬂ) propylene
glycol, (starile2iiter, btH3BolZan@ Godilin cAldlide. AltdBratdeZsbivieRts whidh, may be used instead of
propyl%ﬁe?g%icgur?citgg%’h/]cgr'_?%n’d2;38@/%@9%1&g:%y N ’ 3712-53( é‘? grl—nb ’ ZH) !

7.24-7.42 (m 9H), 8.54 (d, 1H ppm Exanple 18
Suitab%i RIS | suén Yok -FHIRABhE 1636hEhthol, or sweeteners, such as saccharin or saccharin

sodlum é’jay%%ﬁqujg %tcgg $s&4f‘?rr]r\ﬁ ro)r(1 egf &ey%%rﬂf)ﬁ: %G%%%iﬁ%%uwaged/mtranasal

admlnmmlopr epared from bi phenyl 2-yl -carbamc acid

1- (9- et hyl am no- nonyl ) - pi peri di n-4-yl ester

di hydrochloride salt (Preparation 7 , 20.0ng nmol )
Formuglﬂcapsjorf |n%sladémﬁarﬁ% %W@%H MReks foryyatgd (oab%gwﬁedlate anhd/or modified
releasd Qsm@) [fgr etsinplg, PEIEA. Jdadiedredidisd fasmudbssrindied delay@kastplaed-, pulsed-,

t S mn (100%1rea) ES mz

Contm%egél t%é; '%@-‘j?&gqa@eﬁgleas 19 Bi phenyl - 2-yl -carban c aci d
In the pageqaf (day. pevdgF tﬁ‘hge’ﬁ\?’(ﬂﬁ @ﬁ&ps‘ﬁérfﬁ%ws&‘ﬁ? HB) iSifisipymineg Py arrefiled capsule,
blister Br 6oc}(bt cﬁ$)§/ @rsyétom (that WBsBy h 3raviBtRa B h@dnﬁ@’éfﬁ&b&odﬂrﬁb @Heaccordance

with theYr]ver(ﬁlon are t]ypl%alléﬁrran)?gggj ad]mlnls?fer a mgtey\% doda (gjrepufft con?alnlng from 1 to 5000

Hg of (teriiguagmane heray o) a palbtéene@n ﬁhmowallei@tlmose Riiletprieadly Pem the range 1 pg
to 20 mg WRith By b adQRRTERd) in a‘lﬂn%lél REO o3 MANERXWPENEiIGHES &sb€lthroughout the
%6 4ng, 0. 327mmol ) and hydr oxybenzotri azol e
day. nnnohydrate (55.6ng, 0.363mml) in a mxture of
di chl oronmethane (2 m) and di nethyl formanm de (1m ) and
The ccﬁﬁdoﬁﬁ&dofff&ﬁwu%]ﬁb%rp%rtéﬁlaﬁyp%lﬂ@m?%ﬁ %Ean%trHﬁb% mhalatlon in particular
trogen. The solvent was renoved I n vacuo ang
”Smg%@gP@M%”%H§bbartltloned bet ween di chl or onet hane (40
m ) and saturated sodi um hydrogen carbonate sol ution

: r

The cﬁ%@&seo;;tr@gr&\{eg%% rﬁ?)y\@ rﬁ%%re egt%llg \ﬁéqu% aﬁﬁ#%ﬁ%ﬁﬁi in the form of a
SUPPOSI"I%’ é%ﬁ%HYn@oPnﬁmga@Pc@aIba%r*%a\%@'@f@lr$U@§0\°Qtﬁ%(gjﬁé%|buma“0us alternatives
may b& Wdcah8bppropriaike sol vent renoved in vacuo and the crude

residue purified by colum chronmat ography on silica

gel eluting wwth ethyl acetate: nethanol :880 ammmoni a,
Formu@8ors: ©r 2edtal/vaginal Gdminfsratiano mayrde, fotnayidted td d& immedigiet drgl/or modified
releas€ QIRHER Jei@Sse¥oihliidtiend Paille B3PI %hgalné'ee5pd'@dlléompﬁed- targeted and

400 Nz, METHANOL-c/4) d = T. 26-1.41 (m 10H),
prograpmed releags. (m 2H), 1.56-1.66 (m 4H), 1.80- 1.89 (m

2H), 2.26-2.37 (m 4H), 2.63-2.72 (m 2H), 3.28-3.35

(m 2H), 4. 58- 4. 64 (m 1H), 7.18-7.44 (m 11H), 7.56

(d, J=7.80 Hz, 1H) ppm LCMs: APCI ESI mz 592 [ M+H +

Exanpl e 20 Bi phenyl - 2-yl -capbanni ¢ acid

1-[9-(2-fl uoro-4-hvdroxy-benzoyl am no) - nonyl 1- pi peri di

n-4-yl ester HOO HH N O O The title conpound was

prepared from b| phenyl 2 yI car bam c aC| d

. -~ e ~



(m 1 H, 6.82-6.83 (m 1 H, 7.23-7.44 (m 9 H),
7.54-7.56 (m 1H) ppm LCVS: ESI mlz 592 [ MtH +

wE@npbs122 Bi phenyl - 2-yl - carbam ¢ aci d PCT/IB2009/052986
The coln' gﬁo(s%’f ﬁwle%\)gh'tkogrrﬁé %148\6%9?%.){1' s@%%‘e@fv tB‘Pr)e %@%V!ea"r @bl@ﬁl\} in the form
esterBi carbam’c

of dropf o( 9 mélﬁrﬁ)r}lﬁed ﬁwmlor’mrﬁ@%pqyl [ |sgt09|p %?Wtﬂdﬁt@ﬂﬁ?‘%{'ﬂ? -dthey formulations
suitable Or beYlarasrd 3urak ddraihisedtion |ﬁd¢h§éd6|%bt@ﬂbﬁh@b&é@éﬂﬁ (eg absorbable gel
spongérsgbccr%rllglg r?pé,\%rr%eondblo%%g(ag%?e eg%dsd%c?ne |m t%rv(\sa 3rg 9Ienges Oagd dpartlculate or
vesicufap bystamsd sip asattisames Iapeeqrmsybcnotymydwctj@s|crpss¢ﬂ=leéed polyacrylic acid,
ponvanférJoh&n%%é?uror%Q%gj QA EHuIodiB PE TRt skariBle mh?d-l‘@))@/%ropylmethylcellulose

e resyltipng mxture stirred

hydroWgtﬁ;ﬂ%erlhélf)fﬁ ar g é' ceHLﬁ?spoﬂ'e%hete{Pp ySTCWSEH,eSpo?Wér{or example, gelan gum,
may bpandorgoratsvedgdibdrwattna diesérlaiveneich as de(Z2@uhiymarmbbride. Such formulations

Sabysat &y 8O SQdi um bi carbonate solution (200l).
mayaTﬁe or gan?gﬂpﬁg@rwas separated, washed with brine

(2x10m ), dried over sodium sul phat e, filtered and
Formu%ﬂ@r&ﬁbraiceldr/édﬂal%amlm&trhtﬁbnglhay&)eaorvﬂniateﬂ t6 6d intnddiedd arvias modified release.

r d ro ra sili.ca LNg

MOdIfI%P Hﬁlleesee fg%]j%\gé%ﬂ?%ﬁ g@lég%i a%ﬁ%ﬂﬁ’&i gls%@og%k%r%%b , Jtargeted, or
progragyned@elepss. (by vol une), as eluant to give the title

conpound as a mhite solid 312ng 1H NVR (400Mhz,

CD3CD), d.= 1.2 94
The c%m%w_nés g% trtemnve t| ] n?yth)P Eor%tzi> é(drﬁm'tt'zlgﬁlt:}bl% nea%rgf‘u%%l?hentltles such as
cyclod@[-t-[)'n apd 8gitaple8®rl(/mveQH)ere03 oB@oWgthlerH) glyebl-6@uainigg} pQImners in order to
|mprov13|'@|e|r ;Oh;t)ﬂlt)(, liss@ilion rgtezl%stz ﬁ%klﬁ%ﬂ bl(%lvgliablﬁy%d/a‘ 8vifitdl for use in any of

é—%rgg Alterpatively, the title conpound mivas al so
the afqrerainiped 7 APBITElirhg procedure A sol ution of the
title conpound (306mg) in nethanol (5m) was heat ed to

Drug- c?&l&fexﬁm %l)r%a[exe%,o*o\'l[ek%l@%% ﬁ)grﬁ]t SJ \Agg}q@r?l]yt fefof mB% orogéH@ forms and

erature. The resutlng ltere
admlnlatqut@a reytesy Bethonelgsions ansle Wnt'mfé‘sﬂntqo@pt?é‘?‘?p@ﬁhae Asedy As an alternative to

direct ednypdxalidni wi@ thddrig, tﬁe)d:ylcﬂdeﬂ@ﬂ‘ﬁ@,z belidetbRalk é@@laMﬂjdltlve i.e. as a carrier,
diluent Oé_/soﬁj{)%d _Mo 1o$nr%)n % Qt@s'e 1 rp302555 f.?e 2’1 pg% Q)H?a- and gamma-
cyclod@;-t-[)ns Qxampleg oG@yhl(;hqnaQHy fougd 1r6|n(e§1at|q1q) Patgnt@ﬁg)pﬂ@tlor@mjos WO 91/11172,
WO 94402%98 dadilo(gys534d., 7.19 (s, 2H), 7.25-7.43 (m 9H),

0 (s, 1H ppm Exanple 22a Bi phenyl -2-yl -carbam c
Inasmgcil[g- it Ba%-ddsimhledp @ddhinstean raccoprbiyahiary dfaadtiveogonmonyds] fqpiepample, for the
purpoéeqif rlreét r¥;| @a?ﬁc%rar d.@@é%@toh %rﬁﬂ%n ]1t 55/\/ qunStHe E(Q)B@to?théq;resent invention that

-carbam c acid
two OrPO[%Q'(ag“@eH%@h‘foﬁlpBS'QP”ﬁyﬂ RS> Vake QE‘WF"E&H"WH}S AfSAPPYdp prgprdance with
the invediian; 4ay |coeshiently( fex eonbired22 ,the3R6NY) a W Suitedit fedca-Administration of the
Compog@[) anol (3nm) to give a clear solution, followed by
Ition of a solution of naphthal ene-1, 5-disulfonic
acid (180ng) in nethanol (1m). After 2 hours at room

Thus th& RP&TtRS Mldhtion Etﬁnrfri@@s“%'dﬁ%o&oéépgra%afrhéc%@trcﬁﬁcoﬁﬁbgs|t|ons at least one

of whic o GPip PSR RIS " TR UMM oSyRes pgrsdor seperately
retaining g_alqsempozﬁor(qnsum a ccj_ntdi&r,]_d@@ec( lpgttle4|d) divitled Bil Datkst. (Arq example of
such a&'ﬁ%s thgfaZr%Tal?’bIQ%r {)£Bk u@é’g for Eﬁe %Zék% iﬁ&o(tﬁ&leté'&psﬁs%d ﬂTechﬁe.

(t, 2H), 4.72-4.77 (m 1H), 7.%0-7.45 (m 11H), 7.54

(m 2H), 7.93-7.95 (d, 2H), 8.54-8.61 (bs, 2H),
The k|80861e8n\&8t|c(rd|,s paHjculppys e BlRFbreadBnistering different dosage forms, for example

parent%J Fgﬁ%lng% dé‘ ]p? %{%@%@L ca)ﬁ'%logtl(ws at dlffiarent dosage intervals, or for titrating the

separ%ﬁ]pqmﬂoslﬁgmnggmgl q5e ranetthey. 40 ?{SSI%§?@P|I&F@§ theglel) tyRigay, ceypprises directions
for ad rblhlpfr’éiﬁb{ bno?mw' b@ﬁbhd’é’ﬂ Withadockalled memory aid.

1- (9-am no-nonyl ) -pi peridin-4-yl ester dihydrochloride

salt (Preparation 2 , 35ng, 68.5mmoIl) in

di chl oronet hane (5nm ), was2added triethylam ne (28.7m

, 206 nol), 2,3-difluoro-4-hydroxybenzoic acid

(12.5ng, 72mmol ), 1-hydroxy benzotri azol e nonohydrate

(12.6ng, 82.3mmmol) and (3-(di net hyl am no) propyl ) et hyl



The residue was purified by HPLC nmethod D to afford
the title conpound. LCMS Method D RT 2.68 mn
W@ 200%4sen) ES nfz 626. 247 [ MrH + Exanpl e 26 PCT/IB2009/052986
For adﬁhr[mt% rl o%g%lan ‘;‘)Qﬁekﬁgn}h% t&&'o%ny dose of the ompounds of the mventc?n is typically

[ uor o- benzoyl am no) - nony er|
in the gange § BBQ @r50‘i’¥@9 fReNEINg SR Fel ONES e P%’H'”FF@H’P For example, an

mtravehblﬁsheélw d(%eyllnaylafnbafﬁqﬁlrea@rbd 0.001mg to 40mg The total daily dose may be
=yl e di 1 d .
admln%tefe% r?%b@ggpg IX%()ndc% PS@%H agg‘%égﬁi%%ensa%%plpé/tgﬁ,q”glh&%lﬁe&the typical
range givépifreiky - 4- f | uor o- ben20| c acid (10.7ng, 72mmol) usi ng
the sane nmethod as described in exanple 23 to afford

crude pr ct as _a colourles um_The res

Those sHGPT dif B oL anABCRBHN B b POl BV D BRI E aoout BSKE T 70kg. The
physiciao mjloeadly be VB tdvitéroiheRosqRTiosuBR ctriwtogel O@IgkH fala putkiSe thiszrange, such
as ,nfaﬁtg@ngg@eﬁdghﬂ + Exanpl e 27 Bi phenyl - 2-yl -carbam c acid

1-19 , 5-di fl uor o- 4- hvdr oxy- benzyl am no) - nonyl 1- pi per

i din-4- yI ester To a sol ution of
For thébavphiangd of BeyHt,-refareheasi heredrctiodtreatment” include references to curative, palliative and
prophy]acfc,gfr@épn 4g- nonyl ) - pi peri di n-4-yl ester d| hydr ochl ori de
(Preparation ng, 68. 5mol

According tot ﬁ%trﬁrn e[ﬁTg)o@gleghpf' the6pge V)ant‘oH hocﬂq@pur(dfrﬁf)th@\éqr@ula (1), or
pharmackaechliyg, é_mcepﬁkhbﬁd Walo- tHerB()fdéﬂi(Mbﬁﬁiraiaéﬁlﬂyﬂ? 4cLOptd1g, solvates of said
compogﬁ?]s ({S;[gglls) Canaa?ﬁ e%s&?é (génﬂ)ma)ﬁgd un31e oﬂmo e’adg$0nan.{ﬁg|laéetﬁ%c agents to

rre
be co-pemipistezediip @ waépntlto I@b@m soswmmﬂw@ghaﬁww &w@ﬁw@eer\ﬂdgsult such as the

treatmterlﬂeaf %ﬂ%gh)(s%lo@ﬂiglly r@l%yéﬁﬁodjléea@é]dprbt@,sé‘ﬁ Xﬁdﬂfdﬁlgswd’t r&d limited to (i)

e S LB VLT B L b Do o
breathigsmsed, vauyhwitersedérciend mome ediditivnal (Brrhpeutimapesis dnayralso be a compound of
the fom(LQeg Qg)e rbrcﬁffap%b@ﬁtﬁ;aﬁip laé{:tebféﬂle( ik )therl&earfo?(ﬁ%ﬁairﬂ&eutlcally acceptable

hasic solution was stirred orousl f or
SO'Vat‘?ﬁ ‘ﬂ (FRECOReNIS Op 87It5t FPNEAr Pre B%ﬁ‘a%st% éfﬂ%“r“df‘ ithgnart. More typically, the
secon€ &idt hord gRrapattictdgents Wilaaiselettay Bém a@iffeRnt das @thbRpMAIC dgents.

As us?q%t%é eltﬁeh el l O usrtrr]abp-lr{]ﬁgcg ggrl{udupere\ga ncPLfrq Iccgr]lled b|¥ with”, referring to

e CO
the COWEQW@%WWOVHNP (2 ﬂ@ erierpr (’WQ@?Véb‘)ra@St'W%”@S@ irgorpefidnean, and does
refer tmmltﬁlezlﬁ?e fBlIth%nyl 2-yl -carbam c acid

F” | - hvdr %/ d| chl or o- benz | am kr!}(f)d) - ?gﬁn E

*id Ht"’l{‘GQ‘I‘S %’é*t”@ t“ﬁti‘é” ETRN Wﬂ’h gt il %a”d therapeutic
b agEmEstb aDatjdnt harebanf teeatodnt) when such components are formulated together into a
ng@e ?jg}f%%afpﬁalr?wg)ﬁh Qél’ggsrek %B c%n%longﬁslt &f SLHJEQ}{QJ&?%H Q:grhéjﬁme to said

2°3elk oxy- 4, 5- di chl or o- benzal dehyde (13 1ng, 68.5nmmol)

. U§dld§@1nﬁehl? sifaiEheBtd Mnlﬁﬁatl&eﬁ%ﬂbtb@ﬂlﬂlrﬁtl&XcﬁTEBﬂnSo@a(ﬂ 6F formula (1) and

[hera ﬁt%tlcfagen Eg ﬁ%rﬁ%%%nt rl]]e g it%gtmeﬁ}lvor%ﬁn%%ch ctom{)?nen% are formulated
c@mfdtmdeactl@mr intstsepafatadosdDe Jor@a wivich afeltoviat eebstamRlisrthe same time
6?332@@3%%%&&@%%|c§m§&eﬁ!s@?@%ﬂa3&fé&'sul§s¥r’ﬂ§lmtﬁe Sdrhekime to said
9- (2- hvdr oxy- 3, 5-di fl uor o- benzyl am no) - nonyl 1- pi per
tgnty yl ester The title conpound was prepared from
. bsemlleﬂitml admiyilstrat@n beinduch aomdination compound(s) of formula (1) and therapeutic

%@pﬁ%mylh )negclj Bleg%é#rlngnt \gp(n%mm %Bmﬁégwgré?& %rr(?lﬁl'agg apart from

Preparati on
SS@J‘GH trer IB‘ESH?Pé@Fei d@??% fE@Wh(aI@taS?mat cemsesyY fiyes, 8y srif patient with
t Iaes@ﬁmentrrmmmieraa pkeGEdn b@(ﬂh admiaxedth e whdretigonasdi®rddmponents are

re‘leea qu aﬂ sglgstﬁqg%@dlf%{%?t el l gg\lld %%Qﬂt grb r e.Si due was

puri ordthe title
° cémcperunadadrm@s@twetor]@cbhmorrmﬁaﬂorzsf ernrpo(idl€) va feraplaES) Az therapeutic

o8 n§%7to b Metdnt ik r,gé@m}e%tn%t Rineh el co%pb(Aenféasrr@ﬁ)%tﬂatQ&: to@ether into a

1- 2- hv? X -fl uoro-benzyl am n -non eri

a_l %)13 ¥R ornﬂ\{\é cplr%IF%e%B%B nﬁgglrb% %%‘HPI 8 nr 8 whereupon they are
bi phenyl - 2-yl -carbam ¢ aci d1

1- (9-am no-nonyl ) - pi peridin-4-yl ester dihydrochloride

salt (Preparation 2 , 35ng, 68.5nmmvpl) and

2 hydroxy 3- fluoro benzaldehyde (9 6ng, 68. 5nnDI)

o o o o o ~-



The title conpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
ta(lgmmnho nonyl ) - pi peridin-4-yl ester di hydrPCHIB009E52986
r%ué’é;n:t(lg %E&tc tﬂ@lg%bg(‘]oig(}%bﬁlﬁgy g?ﬂ@ls%{‘%m éhse same rsd/or different times
u Y??gd I?ar‘i'é”sams met hod as descrl bed i n exanpl e 27 to
where @héhgatt nidyoecid hihestPpediughectBe sanyedrlddfsregtiuteThe r esi due
was purified by HPLC nethod A to afford the title
conpound. LCMS Method A: RT 2.51 min (100%rea) ES niz
SuitablsEgampiys Pt theraprulippioents 3vhBh ey pg|used ip| cophinplipn vdthdled epmpound(s)
of fornkiid @3, (07 pﬁé&ﬁéé@&}ic&fﬂly 6&deptabie 5a|fsl tHEIESF-aRE/BZ)HaRRA B Mcalljit¥éptable solvates
er Thz) title clpmnggynd was prepared

ofsaidp RS REss)i nsfig S PN PR s
(a) 5-Uipqx9gearsen(©-LA0D mpiblterp ppRlinodygendsedctidingprotginf hfy@htageriists
(b) Leﬁl@rt]ﬁené Bﬁt@é@ﬁs@st(L@@Aé |nclu§ﬁagnta€c% m{lﬁ @f‘@l LTD,, and LTE,;

% or.o uor o- benzal ( Preparation

() Higamhe Seae RO SBR IS TGt ada e o o

(d) o, s aniabedodeptoexgunst as@abnbtaictaf sympathdhienetid atdatsisradtmigessnt use;
vell ow gu rified by HPLC net hod

©) PO HEbL s PheT PRcl B3 BUES KRR | oMot hon A KT 534

(f) Betd AreCAMOPEPEYY ES ni z 596 298 [ M+H] + Exanpl e

(@) m@éﬁinwmbéke@or)é'ntaga’ﬂﬁ@néﬂn@hcﬁﬁérglc agents;

) Th r[ “rqs chl or o- 4- hvdr oxy- benzyl am no) nonyl 1- pi peridin

(h) Theopingist er The t|t| e conpound was prepared from

() SddiuphmenydghRatel - car bam ¢ aci d

G) cdx hﬁubﬁig ey H&itjé{ehécnw PRbELRe EOK1 §EGK-2 ‘ithBM&’rE AedH 88)l de
reparati on

t
(k) Pr%“%qlﬁ”g'nnde Pﬁif%‘}t‘?ﬁwsﬁé’ﬁ%&n%é‘mafeor?sm'gﬂﬂﬁ SYEESEmml )
(I) Oreisndgnhilee gleesvertinetdiads;as descri bed in exanple 27 to
f e [l ow gum The residue
(m) Dlésoglg%gré#h%tscgf% COE{QQV&E%@ZD%GYQZ afford the title
(n) M%ﬁ'ﬁ%ﬁ'&f'b%%“%‘t‘%t gudogenoys iptpnmaory e0B&r ea) ES i z
(©) Arﬂl@né’r%crb%i@{btoﬁ(aﬁﬁwﬂmo@a@e’ﬁtsBl phenyl 2-yl -carbanic acid

i {2 - b | 1- di
o sl et T R ) ol Tl
(@) Kirgi-Bhreamg B, Zegelptor amtagamists; aci d

(n Imﬂnu(u% %e%@@r}fé )lnomdpﬁrﬂh@lt&s%f t‘ﬁla Ig%sga@r{wag'an&' Wc%gwrlﬁé i de
Pr eparat i on

(s) '”'Qb"ﬁif HW'XS"Q*?"BHPE?a%?éﬁE"MPaEhyde (9 6rrg 68 5mol )
(t) Tadisikingh NKieNKzame NKg tdroptoestagesistsj bed i n exanple 27 to
r. e a yellow gum The residue
W Pr‘%gsg "qngtjta% g&ﬁgs ﬁ—%ﬁa%g%%t%g A to afford the title
(v) Ad@mﬁﬁ@lﬁ?é reoeatrasaqvelﬁﬁ@ad AZb gofagenivts; ni n (100%area) ES m z
(w) Inrﬁtﬁtars?a’?:ZrokMsLd] + Exanpl e 36 Bi phenyl-2-yl-carbamic acid
) cotigoads gt 8 Betidting ol R B e T om
(y) Mdgiujatpengfithe2NRKP-patmiansush a IKK inhibitors;
(2) de'u(a%r@&* d}%k.ﬂ@%h:%ﬁ% &ﬁ?‘/«/%}snsuéh )5;1: p?ésfx/lﬁb I&Hagé/ Ciﬂ:PEuhéééf JQ@ kinase, syk
Pr epar ation
k"‘@s% 658 M| uor o- benzal dehyde (27 4rrg 196mm|)
(aa) Agisitathatichebes eamedrad inocblvaiss dtesttisbies] i N exanple 27 to
(bb) A nis%ﬁchtéﬂﬁarﬁgvgﬁ Qg)l'lr%ale%%oﬁl ys‘?ér!)&’é’v gum ( 110mg). The
Pied usl ng ifica gel col um
(cc) A@Wp@gﬁaqrggqngﬁﬁl)pggptgpﬁ?@vwga}ms&mm organisms which can colonise the respiratory
tra@cet at e: met hanol : 0. 88 anmonia (95:5:0.5 to 90:10: 1. 0,
ne) to afford the title conmpound as a
(dd) HBX%”E“r oS gum 68%vyiel d, 75my. 1H NVR (400 MHz,
(ee) CKERHAN®@IOoNSYS; 4) d = 1.27-1.34 (m 10H), 1.46-1. 55 (m
(ff) |npeb|),na,;ag'§)§rsgg 65 (m 2H), 1.81- 1.88 (m 2H), 2.23-2.34
2.58-2.62 (t, 2H), 2.64-2.69 (m 2H), 3.68
(99)0%‘?0@ ', 4.56-4.62 (m 1H), 6.67-6.71 (m 1H),
6.85-6.88 (dd, 1H), 6.93-6298 (m 1H), 7.23-7.44 (m
8H), 7.53-7.57 (m 1H) ppm LCVsS: APCI ESI mz 562
[ MtH + Exanpl e 37 Bi phenyl - 2-yl -car banni c acid
1 [9 (2 4 di chI or o- 3- hvdroxy benzyl am no) nonyl 1 p| per

o —r g " o o o



portionwi se over 30 m nutes. The reaction was all owed
to warmto roomtenperature and stirred for 4 hours.
wab@onesetr i on was quenched by the dropw se addPCT/mBR0@H 052986

(hh)Eleﬁellglrso(jlqlerghznn%pl(%l\lla@ Elodkgrssbtr ﬁBﬁheflé? Eod11§n g}gal\‘lﬁé (@{Ia({?mltors

enper at ure e mxture was partition et wee
(ii) P%?@ﬁP@?t%ﬁ%i‘Pﬁha‘?ﬁe\‘uf'?@@ﬁirﬁceatﬂbagfﬂls*équeous hydr ochl ori ¢
(i) Intastioes. of Ha@mxg®ni ¢ | ayer was washed wi th saturated
(kk) Inggltjo“?ggﬁ:’ #@H&s% %'%‘d“ éc%gtgljsﬁgm gnd ﬂ?ﬁé/@%kﬁ 50n1_ )
nesi and concentrated in
(I1) Nigains ged The resi due vvas purified using silica gel
(mm) CARHKEITN ERETREIQGHAAN, @CANI | dhg EvAkD
di chl or omet hane: net hanol : 0. 88 anmoni a (95:5:0.5 to
90:10:1, by volune) to afford the title conmpound as a
Accordjifgl to éhefroesent inveaBsyb ganedindtiorl of9BconiOmylsef formea (1) mite:
_H3aﬁ}9§{mggnd was di ssolved in hot nethanol (5m), then
wed to cool slowy to roomtenperature and |eft
- Muscatinie, P fRpepigr aMagondtir s. The resul ting sol i d was
- PDE4inhibiget;ed by filtration to yield the title conmpound as
N rystalllne solid, 50nmg. LCMS: APCI ESI mz
g|ucogor\§@ Vi +, 610 [M] 1H NVR (400 MHz, METHANOL-c/ 4)
- Adengsine Zazeceft%eg((f\'ﬁts 10H), 1.47-1.54 (m 2H), 1.58-1.66
- Modujdtars #ytokihe 8ignalling Dhth{Ways 3tBh ash38 $4AP. Idnksé B} sy# khase; or

oyl Sl TR B A e o U 3y 00
are furthepy preferro- 7. 48 (m 8H), 7.56-7.60 (m 1H) ppm Exanpl e
38 Bi phenyl - 2-yl - carbannlc acid

pecordig gt eh RSy Eri DR T B abirbue  PARE "
bi ploturptor®osterogiar tma;parim:uac iirghaled glucocortlcoster0|ds with reduced systemic side

1-( %‘ff@g& n%a&m}@ ) pr@dﬂ&fn'em Breémé/dlorpeSt ﬁunléylldydrtM|ﬂdnge acetonide,
salt (Preparation 2 nd

\ )
4- h)R?F'B%?thQSOPPUSPEPPB’EﬁEaItg‘gﬁ%?d@e(i‘?’t"i?ﬁ@“e 1R@RiRHSHS)  ciclesonide,  and
usi mpridtesosafmwanrebhod as described in exan‘pl e 37, to

B LGRS 5 SRS U 6 o s

1 lergtr%m( maltslmq)nelylbmpz[udf ggtrcmﬂm ,ﬂaljs r@m@ grp@gje( gyitropium  salts,
2H) ,nabelfBrondid& pefeftepil) anddel@dzegndd (M 4H), 2.57-2.68
arefurfhg} r4¢é||;réd 3.67 (s, 2H), 4.56-4.63 (m 1H), 6.79-6.84
M P % 6. 89- 6. 93 (m 1H), 7.00-7.03 (m 1H),
7.23-7.42 (m 8H), 7.53-7.58 (m 1H) ppm LCMVs: APC
It is to %@laﬁmeéaté@%a[ Atk r'éﬂefencgegﬁlere MMafm@%ﬁﬂﬂd@c@gnve palliative and prophylactic
enyl - 2- carbam c acid
{9- [b| S- (2 chl or o- 3- hvdr oxy- benzyl ) - am nol- nonyl ) - pi
peridin-4-yl ester The title conpound was prepared
|
The cd:[r\'pgghda%rﬁ?n%grmrq%%%hyve tﬁ%é?ﬁl o mt% ﬁNltehstheePZ rergrpet%raarng ch%llh]er ic muscarinic
receptors 13@1@“@97‘@%@) Wﬁﬁ d a'ZJeCﬁﬂ @P@pgit'ﬁyQﬂ’PU?,@W“Qn Ew‘aldﬁﬁﬂﬁ@% further below,
becau£e4r§ R @serdidi 1R Which WS [0 etdptor aANRUSBRLINO R caStord 8RG i the ghy3|ology of all
in exanple 2 to afford the title conpound as a whit
mammatam  159%vyi el d, 32ng. 1H NVR (400 MHz, METHANOL-c/ 4)
d=116132(m10H) 145155(m4H) 1.58-1.69
Therefélrehgz“}ther s%gct Jf tﬁgé*%%ehlzment% Zéla%ﬁ 3{3 théncoflwu’nzsl_bof formula (1), or
pharmgcesjtically G%CfFﬁ?blel I_:Dalts dhqreofG arﬂjor( %armeuthallmzacpe@teble r[eolvates of said
compoﬂh‘Bs, orlsalts-fér d<k iNthe &kbtmertt. S iskabek, (jm)rdérbb aRPEBnditi6ASn which the B2

receptg érp]dg %%8;[ %8%%%“{%6&%%%6géﬁévo ved‘?“molree s%gcifically, the present invention also
concerps {@e [ ¢Brrolinrsr of Zoimudir @Ky - dye plzayinpcawticatly | acaentaitel -satim ythgreof  andfor

pharmaé@u@@aﬂ;l' tgéc@i)léble Chiv&sd @fr saldl RBBYAds %t lélalfscﬁﬁ D& Gh@Fddiment of diseases,
-(9-me

am no- nonyl %QP eridin-4 ester;
d'Sord%rFtﬂ?ﬂP%W Bsr?edeéte%“’{“tb b‘g?"&'ﬁ'ﬁd}ﬁ’ . 40.0my, 89mmol )
was di ssolved in ethanol (@35nm) and added to a
reacti on vessel contai ni ng
3-fl uoro-2- hydroxybenzal dehyde (12.5ng, 89mmol). To
the reactlon n1xture was then added acetlc aC|d (5 1

~r~ 1 . oy

treatmint



Bi phenyl - 2-yl - carbam c aci d
1- (9- et hyl am no- nonyl ) - pi peri din-4-yl ester;
W(alnttlymﬂﬁchl oride salt (Preparation 7 , 150ng, PCT/IB2009/052986

CHFEATRAgHER g1 SSLNSH DL AN (3 . « s
( geleﬁtﬁdgfronmg gr@ﬁéﬁ?s@@g)gf atgplc gsltl'yma S‘P”'ﬂ?ﬁ'c ag hg@5ﬁlﬁfg|9 asthma, atopic

aBt@hd;Hblﬂ@E&eGll\@dcbstﬁma HonzBidMagthha, asedehitfliabifima, true asthma, intrinsic
trltlgacet 0xy boren

r &l cause b)¥t i 2’%\/\%?"0 og{c( (?‘sﬁtéang{es r%xgrlrrﬁ& eaﬁ,lptpénraa%adjrs%d ]b)é environmental
1®cm§u regsentfﬁeasﬂma:tot ankngws  ofuéaehasent viabise, 2idnatppicoagthma,  bronchitic
sg&thm&n %h?é@ﬂﬁ fdRis SRinHG] %r&s%nhauc@mgstﬁrhsrbug@eﬁ liddu@aeslthma, cold air

t acet at e
olt‘a%ﬁ‘?ﬁé"st?‘ e?cﬂH}&%'ott%ls'?‘ﬁ aﬂavtnteﬁt'vmswéna(%%ﬂ by %ﬁ‘feé'a' fungal, protozoal,
( sodiraimrdadtighat@)-alergic cethoentinddied asthmeacwbeez hiefaot sgedrome  and
r eshdkfuas purified by colum chromatography on
silica gel eluting with dichloronethane: net hanol : 880 _
* afffemE 7 (28te CPren ‘RPOQ%SE'QE'G@’thVBWCVHPWY, spgll fajfvayss jpbstruction, and
t b@phyiséh& conmpound as a colourless oil, in 28%yield,

. MM Oé/ Smamn’{oryi576 ygl\gg%llaieﬁ] (%_f|1 evgr 8&% %lo@gy orrnpathogenems in

pgrtlcularfag o_bst@mtl\(empr |ﬁﬂ|¢nma_tor8 :Eurwa_ysggse(ane tt@H)s a ﬁlemer( sglected from the
%up ?eo’h)s%tlgg %9 cﬁ%lc%inoghllﬁ3pr%u%$mé Mehréhil) obstrudde( ﬁ'ulmonary disease

OPEé géP% ttg’aé réwpesiggomc?brg%chifls 4p41Ian(ﬂary8elﬂ'_ghys]en§50r(c&spnea associated
16f) ngd prsocaieaMitheC@RD, BEQIPIR Ithak is2ehptactedrddayniireveasitile] progressive airways
oés?ru&tf)ﬁae%mt s wa?or%h éfsQ s%‘n 'Et}éggf@&b_s?%%aé Qatlon of airways hyper-reactivity

FB)E%ﬁ%qﬂept mytrt]tce)rcgqug rep;a@p(a airways dlsease that |s associated with pulmonary
1hyRrieriony| am no- nonyl ) - pi peri di n-4-yl ester;

. dl)rgﬁ%urt%ﬁogl :r:\tle\geer t)a)aestetl QO\FQ)rée r. pa%&g Crﬁﬁlgtlgéjﬁﬁlg% tir%nrﬁhbtls th.?t)is a member

t bglectagfomaitie g@uncmlsbmg)ofgcute bronchitis, acute laryngotracheal bronchitis, arachidic

f bﬂéﬁékﬂ@%ﬁf%%&%ﬁﬂg a:lrcﬁijﬁt]‘é’ Q@ndhﬁ’% ecP@Bt%ﬁétﬁtB ﬁfectz)as Z&Bmatlc bronchitis,

on m x

t Brﬁéléctl "t *ﬂt%”é&‘f“é rSt"’lP%H'B‘f?rCC”S% 8'iretPFﬂ°P?‘iak HB%?‘Q%??%W&H%’WP’&%““S

o (Ad@famgng @jubPandmol ) was added and the mi xture stirred

. a[)roh%?e@a%%@?%gt'e%r Eyéago%tlo%gg/ \t}\vﬂg ejhg%‘y grtlcu;lreﬂ%rc%nchlectams that is a

I on was
( PeMperarglecias §©'I“Vé'ﬁﬂ ‘Wﬁ@ r@%ﬁ'ﬂﬂg i Vld'@@f@ brenshiectasis, sacculated

r S@hm&taé@s fiFshi remectass Wepardli srohafemet haptic (#8Bhjctasis, dry
g St]le Slat eg{ gue ﬂ)o Io |L|1m hydr ogen car bonate
soP TS (Sfﬁoﬂ PHESPGaRAT | ayer was dried

(magnesi um sul phate) and then concentrated in vacuo.
A still tﬂhﬁer%&%@ofrtﬁé bt@%‘&t%@ntBH aish 'r&gep% tﬁé)hém the compounds of formula (1), or

chromat o Fﬁ% on Silica % g
pharmegieuifaly TR HAB: BOUTa RHUFREE S rogpipe sovetes of sai
compoBbdsSorGsalts, fdrythe/ alatiufedture tod afduwgthéi/mgtehEZ bgdrlise actynpentnan M3 antagonist

activitygi%%%%%riﬁ%ﬁmt nxaré%ﬁ//%_é Cﬁ%?}_fli é“% L%pour%‘s omformula (1), or

pharmacepgicaily %;cemblq_(ﬁq)ts thergef- an;tg (ph@rr’r@pgutlcq!ly gaccegptgige (gglvates of said
compoahas, or2sak8, 108 the3hhnufZotde of a4@ud Mr HENreatbefABodideasbdNand/or conditions

: 2 .67-2.74 2 3. 68 | , 4.59-4.65 :
|nvoIV|ri_gtgﬂe bét_ag-/anf?t at:usia(_rﬁc r%%@rs( @’paT Slé":\r tge_%lgeafeﬁﬁnd?%corgﬁ_tﬁts listed above.
7.56 (d, 1H) ppm Exanple 44 Bi phenyl -2-yl-carbamc

As a c@ﬁéeguence the resent |nvent|on provides a partlcularly |nterest|ng method to treat a mammal,
oro - hvdr ox benz

é H} -mstrﬂ% - am nol noné
mcludmgb 61& Hlbﬁ'ngf \Wh %’sef@lctlve o[um <P é\ af f\%irgj zb?%p%{ a maceutically
accepthblo Ballsi tpéredsf)dndfar yharaadeoiallc a@eptdble solvates of said compounds or salts. More

prems%Y (tﬁe :;E%%Eﬁtoﬂléh g}?\?é{e(slﬁ @5[2 (?lg rgl |Hteésyrlg @%th(% for the treatment of a p2-

mediaigd %Eml gndégn drogditictn d'ﬁ\@lvmg hifpel erB@yEJ and at"&émﬂt‘;efe(?@w%mg a mammal,
0. 365mMmmol ) using the sane method as described in
exanple 42 to afford the title conpound as a white
foam in 72%yield, 142ng. LCVS: ESI mz 592 [ MtH| +1H
NI\/R (400 I\/Hz I\/ETHANO_ c/ 4) d = 1 26 1.33 (m 10H)

AN oA — - - p—— A N — e A N N



Bi phenyl - 2-yl - carbam c aci d
1-{9-[(5-fl uoro-2-hvdroxy-benzyl)-net hyl -am nol-nonyl)
WO pi1p®o45di n- 4-yl esterThe title conpound was pPEpPEB20eH/052986
|nclud|hg5 OJnhan#ede}H% 2n leart%@%rbw 9.5@&59 and/or condltlons listed above, comprising

no- non eridin-4-
admlnla eHW'ﬁP'@F‘?U@thﬁI ﬁ)e%tpfe é‘ﬁ‘ﬁl"%ttoif 6ﬁon7poungrgf fgwgula ggﬁﬁsﬂgh?rmaceutlcally
acceptabld s&itsfahdior eivatel piisaaxgontpemtalodedgde (12. 5mg, 89mmol )

usi ng the sanme nmethod as described in exanple 40. LCVS

Method A: RT 2.27 mn (100%rea) ES mz 576 [ M+tH] +.
The foliouwdrgrsixamaigs fiusiigtartye prepgrptianl g eppeuridg of formula (1):

1-{9-[ (2-chl or o- 3- hvdr oxy- benzvD- net hyl - am nol- nonyl ) -
FIGU Eiperidin-4-yl ester Bi phenyl -2-yl-carbam c acid

= (9- net hyl am no- nonyl ) - pi peri din-4-yl ester
Figure (1P @§BP dtattem o7Exantblel2al 6g, 2. 583mmml ) was di ssol ved in

di chl oroet hane (25m ) and to this was added

2-chl oro-3- hydroxybenzal dehyde. The resulting m xture
PROTQLOLSt i rred at roomtenperature for 15 minutes prior
For allleRarh}l€s bl tHeGdllo@fng SRHrich@nfar dohait@isameys ieaohydri de

(733nmg, 3.46mmol ). The reaction was then stirred at

roon1tenperature for 18 hours. The reaction was

90 4 i on of water (2m ) and the

The p§\9c|jéfe)m'a§' mﬁaal&eﬁﬁt%ﬁﬁwbﬁ d\éféﬁﬂlﬂ?d TbiRg reﬁ%hﬂ’(blleAX@S_td D4 powder X-ray
r onet han

net
dlffracéglege 6&}&5 &anﬁg) m@%at{kla?ag}pe( Eteﬁ?p?r a-l-i,hsta&peg%rgf)al mg&e%rautomatlc beam
divergeugs stitr argda PR gfaeerUmekglop Tat eampladvas preperet! fatapelysisiby mounting on a

low ba\f@f&fhd cg\h@ sﬁ&ﬁﬂv@f@ éhurrnbtfﬂt eﬁhé"ﬁéaﬂgotﬁélhéo‘:\ﬁerg Qilgned against a silicon
um c ronatograp elutin

referenge JANGFG et HarRECIRSD h"’éfﬁ'o1°t3(§ed8‘8h'5hﬁﬂ?ﬁ Jredigiedawigh eeppgf K-alphas X -rays
(wavelBdbtd =01. 5406 ANgeid i Y®itht tbe afrbp tubet dperdtddt Ate40xTIBp@ANdTI@Sar@lyses were

perforr‘g‘gézwmésg%m%é%mnhﬁ%y@ﬁu%k/%m?\%%%r A—%eco'ﬁ@comt Der 0.018° step

Overaiwoz@etfr%e@fﬁ t96%), 1.45-1.66 (m 6H), 1.81-1.87 (m
2H), 2.23 (s, SFD 2.24-2.34 (m 4H), 2.42-2.45 (m

PrePAEATIO S62 2.70 (m 2H), 3.61 (s, 2H), 4.57-4.63 (m

-———égg——§—83 (d, 1H), 6.92 (d, 1H), 7.06-7.10 (m 1H),

Prepargtigi2t 7. 44 (m 8H), 7.55 (d, 1H) ppm Exanple 48a

(2R)- z%whewlz— Hydibky-SBh &R Gamfb d _

(Z2-chl oro- 3- hvdr oxy- benzyl ) - net hyl - am nol- nonyl)
-plperldln 4-yl ester: f.oithabene 1 ,5-disulfonate
salt Bi phenyl -2-yl -carbam ¢ acil|d
1-{9-[ (2-chl or o- 3- hydr oxy %
-pi peridin-4-yl ester (
di ssol ved i n nmethanol (5y to which was added
naphthalene 1, 5- disulf acid (42.4ng, 0.15nmmol).

m xture was allowed to stir for 2.5 hours and the

(2R)- ZSCHP@@?WI 7 BEREERReRcEE RES (PrERaRRion P6a 4\t &-8mmol) was dissolved in
dlchlorﬁmemar}in (E@0eL) bad camsnyidimidacdie d3.BYg, fAoldniradl) addeti Gin Ginéeportion.  After

stlrrlng]]c 1 hdu‘ E}e{ogrﬁ) %}A&ﬂg@% \%n%)%las(%rhlggvgrsn g(cj:(?e%o{gn Isﬁ#ﬁg continued at room

tempe@l{“@ gr( B‘PHF%rBISSOFWFLFol%efZW?ﬁ/@ﬁR?WeObe\f@EW Yt Rine. @Rk dried over
magnebiuRCsUyhhte PhillR R bl edsoflent&r8inBved TR @adub ttd RirrfishITROitRGEOWRSUNd as a white
; .55 a&&d 5¢on1b|phenyl 2-yl -carbam c acid

cam ! _%@y t iy¥%ni no- nonyl ) - pi peri di n-4-yl ester;

LRMSdAmydﬁmmm @3 [¥eHkalt (Preparation 7 , 40.0ng, 89nmol)

"H NMﬂQQOOﬁMHE'@#LQJROFfdmfd% fomr@xyhﬁmagquagmde?é de-4RD, 40 (m. 1H), 5.38

usi ng_ t as _descri bed in ‘exanple
(br.s, Urb Gi?cg%s 1\1/5‘0%%8(&‘ wwsm %h')n7 P60 BRY- ES m z 610
[ MtH] +. Exanpl e 50 Bi phenyl -2-yl -carbam c acid

[ (3, 5-dichl oro-4-hvdroxy-benzv
Eﬁx@%@éﬁ% I -awnqol non | )-pi peridin-4-yl ester The title

afizaa cta=ts HYIMEGINE| phenyl - 2-yl -carbam ¢ acid
1 (9 nethylan1no nonyl) pi p&ridin-4- yl ester;

di hydrochl oride salt (Preparation 7 , 150ng,

0.332mmol ) and 3, 5-di chl oro-4- hydroxybenzal dehyde
(69. 7ny, O 365nnDI) u3|ng the sane nethod as descrlbed

~ Y o, o

NHpet hyl - ami no] - nonyl }
r Q»AS 87ng 0. 15mmol ) was




(s, 3H), 2.24-2.34 (m 4H), 2.37-2.41 (m 2H)
2.61-2.69 (m 2H), 3.56 (s, 2H), 4.56-4.63 (m 1H),
w®G20M6/006179 (m 1H), 6.81-6.86 (m 1H), 6.90- 6GPOBIE2099/052986

1H), 7.22-7.44 (m 8H), 7.56 (d, 4AH ppm Exanple 52
Bi phenyl - 2-yl - car bam c gcid
1-{9-[ (3, 5-dichl oro- 2-
nyl) - pi peridin-4-yl est
prepared from bi phenyl -
1- (9- met hyl am no- nonyl)-o
di hydrochl oride salt (Pre ation 7 , 40.0ny, 89mmol)
and 3, 5-di chl or o- 2- hydr oxybénzal dehyde (17.0ng,

(2R)- 2&8&5@&&/&%[1%% E@ﬁen@%@&arﬂﬁe Iﬂ(ﬁr@pé@tldﬁre$c4‘ Jl&ﬁ‘édﬂ) Q?rﬁr%@mlag dissolved in

N,N- dl[nmpmo_rma@)q%ﬁjﬁp%h%%cegl &%THM Afeyétlrerg/‘ggﬁgg g)él2d hours tr(?e solvent was
removdd {n9rafic3ark- rdsidleaxeatroped willi inend €102m) o pied b ykHoandiin dlydreaine hydrate
(1. 11rﬂ1y22)9nm1 e\&érsgérﬂla%(ﬁ fo“héév%e%s&yzd’laﬁgﬁ' Scét E%LS éé‘d?rﬂ}) 3&%9' stm at 90°C for 2 hours
the soh/eptgw%femgvaqn/mdaqyg@yqi )thg,rﬁ%qiqedpqﬁtrt@necypetygerépthyl acetate (250ml) and
satural@t RYEHAE Bbdiirh BRaMbahdte CHLRRALFIAMLINTHE orgdriROiBfhr was separated, dried over

0. 332 and . , "
magne B P, P, AP 29 StER s, TG o=t s gaigey b colamn
chromatsgraghytdnesilza el aiwinh odth athydesttd ddnisi thext@lepbepad@d e a white solid, in
100% EQQfQithe title compound as a white foam 41%yield
CVS: ESI mz 592 [MH 1H NVR (400 Mz,
LRMS@M@G M) o = 1.25-1.34 (m 10H), 1.46-1.56 (m
"H NMRH00 MI-ﬁ;I.CElLGFlOI{GRM-@b—BS = 110888, 3H), 936 (1M 2F2H).70 @n,ZBH1),(246 (m, 1H), 3.08

3. 48 (S

s 3 72 B e & 48 Ty 7 4a (o
Enantlgrpﬁrlc EKCET5: @@3%1%&%&@ ughgagrpthisalsk AS-H Column (250 x 4.6 mm) eluting with
79% hBrbtmeeB)’%'ls%pbbbyl%ﬂbh@m & flé@ ke of 1ml/min. Retention time of desired (R)-enantiomer

1511 Yo TG APy o (SR BPOHE L P (B ae )

prepared from Bi phenyl - 2-yl - carbam c acid
Pre aI.;f({rﬂ;nethylamno nonyl ) - pi peridin-4- yl ester;
di ﬁ dro hl?r'd?.ﬁﬁlt

an >/I ) - met hyl - ami nol- no
'rfé conpound was
rpam c acid

n-4-yl ester;

cab@gameparatlon 10, 80.6ngy, O. 422nnDI) u3|ng the samne
met hod as described ign exanpl e 43. The crude product

was purified usin S|>L% gel col urm chr omat ogr aphy
eluting with ethy§X§§eta e: anol : 0. 88 ammoni a
(100:0:0 to 95:5: , by vol ungjynt o rd the title
conpound as a col ourless oil, n\63° ld, 176ny.
LCVS: ESI ni z 626[M+H]+ 1H NV ( ,
METHANCL-c/4) d = 1.26-1.34 (m me 1.46-1.59 (m
4H), 1.63-1.71 (m 2FD 1.85- 1.93 2H), 2.33 (s,
3H), 2.39-2.43 (m 4H), 2.53-2.57 ( 2H), 2.69-2.77

Tert-bi{tyn 4- airl)moraetr?}&p()sr;dlr%H)-carlébx@IGte %.769, eapminbl) , wds.diséol¢elt, in DMF (62ml)
and (Rg;c cloh ﬁ%%gl')gé}r%ﬂ t%aezﬁlg?-y E]éﬁiﬁt(%ﬁ%@ratloz 25g é& d20m]r‘J|_(Dl) added, followed

by potassfugn arBnsteds.55a 9P dmmolly AReneobe ALY ?foétSHWFSé*rﬁ IAYED RS removed

in vaciiy bbud Qh@%%iddé Bar‘ﬂtldhedj be&k6H ethp€adetatd QSGrGI)TBQ&JKAﬂteV\@ﬁSOmL) The organic
ro

Iayervﬁ %%Fg eﬂy?r %{?}F'}’mpﬁy L?g? dﬁ%re&i in% tb%lscél}zent removed in vacuo. The
residuel whydurdleth Ib;mcoldman saﬂoma(o@raemaoraslIrqargeVeIpthONmr@hyl 8éatatethgptane, (1:4 to
1:1, bﬁ%rﬁb)ﬁo rrﬁ ;LHJl‘HE ‘ﬁﬂgcm&ﬁ%%?g%ﬂe ﬂ)%h\yﬁrefﬂ(/}ﬁ'elamg?g (contalns 10% of the
_ u5|na the same nethod as described in exanple
mhm*Wﬂ°bE€NEBW@F od A RT 2.19 min (100%rea) ES mz 594
LRMS] ARCHIES| mxesgpl[a+5avédrihenyl - 2- yl - car banni ¢ aci d
rolzh - benzo

HNMR (M&l{ﬁ%ﬂ\/}%ﬂkﬁﬂ% & %ngg?’%?%ﬁépi %i%nxf‘%s’ 9H), L:47-1.75 (m, 5H), 2.09 (m, 1H),
23803M¢h5hﬁlmﬂ2y)A@QKmaﬁﬂc7ﬁbmd1H)726(m,2H)758@L2H)830(&1H)ppm.

1- (9- et hyl am no- nonyl ) - pi geri di n-4-yl ester;

di hydrochl oride salt (Preparation 7 , 40.2ng, 89muol)

was di ssolved in dinethylformannide (0.5m) and added

to a reactlon vessel contalnlng

~ - ] o ~ o - o - AN A ~r__ 1



Bi phenyl - 2-yl - carbam c aci d
1-{9-[(3-chl oro-2- hvdr oxy- benzoyl ) - nmet hyl - am nol- nonyl
w0 2@p0pessiti n-4-yl ester The title conmpound wasPQT/ERa0%EH2986
fron1b|phenyl 2-yl -carbam c acid
- (9- net hyl am no- nonyl ) - pi peri di n-4
A'tem%Wﬂy dhoisIcompernd 4p Preppiee eoEtingdn the fO”OWES‘g ?FPQed%@rmol )
(R)- cyamdex{aepaéﬂqumz dayiaiob 3 yIneetandli @repaiatio( 25344011. BRWMBIPIwhs dissolved in

acetonléS LGQ%LL f[% t4qg%{r%ﬁ1§g1§@&£ﬁ_lgﬁ%1 cg bﬁgﬁa@l (% 2§§ ) Tgr%mol) added,

fO”OWQ&’nta/I SestEn quqla*@(ﬂﬁﬁg Hémmalo /Vieélsh’f"tgw@t A0°¢ Ifer %m&'ﬁﬁjfead'on was
allowedt @VeodViRd Rfh feimpbthtud B stirdd (rQDfRR&ade toarsMl Theb&ivent was removed in

MtH] +. a le 58 Bi hen am c [ :
vacuo G [o904S FPTIEDGS BB Y2 HErIDI) FHRTY SO . sroanic laver
was separsted: mepexverdnagnéa su!shem‘ Titezed artd| the savepioremdvedaig vacuo. 100mg of this
remdu@gvgpaggo%efj rrPQEe‘EHnFEﬂ& W% I?alé(d I'eff %Qﬁa‘ﬂh@teﬁgllmgst to dryness, at which point the
resulting ‘HViﬁg@%Fﬂ @Vﬁt‘ﬂi@es-ﬂl‘q remainéff&ﬂf éh]q §RdTe wa%@sﬂ-y@d irgagefAgityle (55ml) and
seeded@ith thednry@idilint Oiateridr SH4lficaxabols IﬂyytalllsaﬁﬁndNa(s]eﬁoMto occur over 18 hours

and th?.> éemﬁ%soqlgl I%cteg %é?l?r?tlonr[e?urmgw e i deefsjo(%nrplﬂﬁr?% y\/ﬁ&(e ds@d in 64% yield,

3.49. and analysed by HPLC nethod G to y|eId the title

LRMSQQﬂpqgnQQAgﬂm@m@magq+G. RT 2. 87 m n (100%area) ES m z
59 Bi phen bani ¢

'H NI %J 't'“(‘é '\{“% L2d4h§/aﬂz9§y %éwz%)a ?/n% Shy'ﬁh LR <'ﬁo<?ﬂ)| 309 (m, 1H),
2.38 (m piH)EX. T 243, o8 &af 4H), T Ihe(nt,i1H), & . 26qmp2in d 586s 2HY, 83arLdH) ppm.

from bi phenyl - 2-yl -carbam ¢ acid

1- (9- net hyl am no- nonyl ) - pi peri di n-4-yl ester;
PreparglignAjr ochl ori de salt (Preparation 7 , 40.2nmy, 89mmmvl)
(R)-cy@déxydphé I Apidedtitd-ongt D BRI C4-Riskdl 3/ ideBamh  89nmol )

usi ng the sane net hod as descri bed in exanple 56. The

crude product was py, ﬁ d by HPLC nethod F and

anal ysed by HPLC net yield the title compound.

LCVMS Method G RT 3.13 m n NHR0%argar ES m z 590

[ MtH] +. Exanpl e 60 Bi phenyl&24lyl - dar bani ¢ aci d

1-{9-[ (4- chl or 0- 2- hvdr oxy- béhzoyD net hyl - ani nol- nonyl)

-pi peridin-4-yl ester The tit%eaii:Bound was prepared

from bi phenyl - 2-yl - carbam c aci
1- (9- et hyl am no- nonyl ) - pi peri di yl ester;

Tert- btgirqlhydr OCIal(Br[ Fg Ké@rle&yl&w%r@%k@hylm&hy] 1H 49 42tsz’ol Bglm@hy)l)plperldme 1-

berizoi ¢ acid é
carbory B (S e W oS HESIoBEH N DORATY el Pihig trer (31mi
60mmaly adhed pAGeUtitringas rdou teinp@dtubyfoHPhaursnertehmtle bt véasdemoved in vacuo, and

the re%@%syeﬁggﬂ%éb@%%@ (g'ggetﬁaﬁe ?é{))@gr g(g ;ggtgtgketdl a% gcggps%gﬂ% bicarbonate

solution NEGmY). Ba rpagicgayer B{a@ﬁs@p@rpteg gnedccypb@ﬁgne@luglﬁtﬂphate filttered and the
solvenﬂ-r&_TQrvéc.( ﬂr\fal::t!ltﬂfoqurarsh\t'ﬁy lﬂ%)ﬁob@&ﬁﬂ%@'mﬁlf&%arﬁﬁh 1A0%-yi) Yl 0Bg (contains
10% -&%%?[IIIH 4- y ?ter The title conmpound was prepared

b of BIBRSTHTEZ2YN-- car bami ¢ aci d
LRMSlAmgiﬁ%UﬁyﬂaﬁMﬁmmnonyI) pi peridin-4-yl ester;
'H NM‘F‘{' @M@W&hmfmﬁ@o@@)tﬁ £ Pbﬂ?%%' o), ?38 1”59 @ng%a%mo(m 3H), 2.00

-1 n%i g benzoic acid %

(m, 1Hl2|s% ?ﬁfg(“l He) §a‘?ﬁém Ih$ B0 67 2l Bed); %%%De?%%m k758 (d. 2H),
8.31 (G nd@npr oduct was purified by HPLC nmet hod F and

anal ysed by HPLC nethod Gto yield the title conpound.

LCVMS Method G RT 3.47 min (100%rea) ES mlz 590
Alterngtivpl]the titecampeund g@s Biepaen preopding to therfeligwing pepspdpre:
Tert-bukyl 443N ER % ¥x A i yu&n&z&o IR&IMbiperidine-1-

diyl{ 9- [(4 QBL@T) yShote xdah?d«r yOhR AV B IHLY | Lypaainb
carboxplgkerﬁsbepsrﬁ\g%?g Z O§St4e % %v&astdéssalco %H)Qanevﬁ’? mIBJand[J sf:}lrre(gi vigorously to

achievé -spQbilirati¢ry | HiiHED imdienang (pd4velr, i2di1 mmpl)ywas dldnegdded.  After stirring at room
di hydrochl oride salt (Preparation 7 , 40.2ng, 89muol)
and 4-chl or o- 3- hydroxy benz2oic acid (15.4ng, 89mmmol)
usi ng the same nethod as described in exanple 56. The
crude product was purified by HPLC nmethod F and
analysed by HPLC met hod G to yield the t|tIe conpound.

~T O~ A~ ~rns_ Y ~N NS



Bi phenyl - 2-yl - carbam c aci d
1- (9- et hyl am no- nonyl ) - pi peri din-4-yl ester;
waledgao4sehl ori de salt (Preparation 7 , 2.5g, S5r&HmBro09%052986
tempe %rs’ﬁohéﬁﬁgt scg\?én[ %Xﬁé.?{n}éﬁalﬂ \fe LEJT'C?}M tl:l-é) résmué .partitioned between
SO U Ion was a uoro-4 oxy benzoi'c
dlchlorg@ptaar(el(SQ_reb) ang_ setqgfﬁm zaqueqqsls§glhry|b§mbﬁ@at% sq_utlomﬁOmL) The organic layer
was separaldirofied ovér mébrié@ibrh)éh@ﬁétél Giryret dhd e (s3B8& M Hemdved 204 to furnish the

3- p et hyl car bodi m de
tmGCOWpawﬁéﬁ is%f? g&9§eg5ﬁ§%I The reaction mxture
LRMSmﬁgﬂéﬁlmﬁéﬂ7ﬂﬂ+Ndon1tenperature for 15 minutes, then
H NIMRE (46682 fMETﬂ,ﬁNdj@u{)% = 1T bm%el(mem) Wag- 1rsermvgld) i %smasqttﬁ] 3H), 2.00
and the residue i oned bet ween eth acet a
(m, ”'éfo’din‘r*) Hihd Shdmer R%@?r{“) ZHﬂf‘eOGa(aLPéﬂué Té&xéﬂv?e?é(m 2H), 7.58 (d, 2H),
8.31 (& urYdpar. extracted with ethyl acetate (100m ) and the
conmbi ned organic |layers were dried (nagnesium
sul phate) and concentrated in vacuo. The residue was
Preparglign& j ed using silica gel colum chromatography
Di-tert@ltyk oMM (R cyiiob bity@h @it ipast ey Intsaivin airo] 2 8-tr@Bolaippmitr piperidin-1-

ok 99s i Qe 95: 5: 0. 5, by volune) to afford the title
a colourless oil, in 40%vyield, 1.36g.

LCVS: ESI 08 [MH—I]+ 1H NVR (400 MHz,

METHANCL- ¢/ .29-1.41 (m 10H), 1.47-1.54 (m
4H) , 1611 m 2H) 1.81- 1.95 (m 2H), 2.35-2.54
(m 4H), .83 (m 2 2.94.3.0X (m 3H)
3.25-3.2 750~

1H), 6.69 (m 1H) 685693(m 1
(m 7H), 7 55 (d, 1H), 8.06 (d, 1H) pp
Bi phenyl - 2-yl - carbam c aci d 3
1-{9-[(2- chl or o- 4- hvdr oxy- benzoyl ) - et hyI Hﬁ?m ol- nonyl
)-piperidin-4-yl ester The title conpound vvaepared
from bi phenyl - 2-yl -carbam ¢ aci d

(R)- cydlof(erl@SBérfW)hE(Hbé}%rﬂﬂﬂwebhymﬂHEH'Z AirzA-3YmeHBER ; (Preparation 4, 2.00g,
5. 64mmo|5I ; OChleq A/?r(igromorg R}%rog ar80nagia F] 83)91%7’?8'( 12%% 84mmo|) were

nzoil
dissoh@g mme)onttrﬂ¢ fﬁ@m!)hied g@tmlarrmeﬁaaaab 1@lewopl) bédedi Aftenstiripy et 50°C for 18

hours, @@ soMaRt AU oGOl WaduoWaa thd! Fésfdh@ﬁurli?héd W'e@urﬂﬁkm@ﬁhal%graphy on silica
anal I)ésed b% HPLC net hod he tit

and
ool Bl EE DB R FiEeT ST B ar R 2 \é%t)m%onwsh the title
compo@iffag Méﬂrbjl Fix 07p lyield68 6¢3{ phteiny 116 2 -of btheradxalamegio-aare)

LRMSlAIQI ESl é}@%gd )q phenv p-acetyli- pnet hyI apni nol - nonv
erl ter The title conpoun

5 NMRr(@, WHB R ANLQLyqu) 8 5¢ b 4Hb 1 @5-1-38 (m, 185 1 zﬂ[ﬁ&a(rm?qsm, 151-1.75
(m, 6Hb- .o (R 2M (“ﬁ’ 2"”9@*2 (i 2P 3.6H (i, 2Hy 3. 85 I2H), 4.09 (m, 2H), 7.16 (m,
1H), ﬂh@(?,.ﬁcﬁggo{w g’ ﬁ_@e paration 7, 2.5Qy, 5.54mmol)

P aci d (1.01g, 6.64mmol)
using the sane nethod as described in exanple 64. The

Prepafafisiglue was purified using silica gel colum
ﬁrolto h ..I ting tn

-1- 1-(9-a .
90 10: 1, by voI ume) to afford the t|tIe corrpound as a
colourless oil, in 31%yield, g. 100nmg of the
title comoeyad s_suspended jN\0 hgpt ane and slurried
at 500C for 18 hours, and then rogm t enperature for
2 days. The solid was collected by fj I\t?‘rati o yield
the title conmpound as a white cryst | Fre _2Q , 57ny.
LOVB: ES| mz 586 [MrH + 1H NMVR (400%96'-.,
METHANCL-c/4) d = 1.22-1.33 (m 10H) 54(m
4H), 1.58-1.67 (m 2H), 1.80- 1.88 (m 2 2.24-2.35
(m 4H), 2.63-2.70 (m 2H), 2.90-2.99 (m 3H)
3.33-3.39 (m 2H), 3.66-3.68 (d, 2H), 4.57-4.62 (m
1H), 6.64-6.71 (m 3H), 7.09-7.13 (m 1H), 7.23-7.44
(m 8H), 7.55 (d, 1H) ppm 2&xanple 67
Bi phenyl - 2-yl -carbam c acid
1-{9-[(5-fl uoro-2-hvdroxy-benzoyl ) - net hyl - am nol- nonyl
) - pi peridi n-4-y| ester The t|t| e conpound was prepar ed




3.96mmol ) and (3-(di net hyl am no) propyl ) et hyl
carbodii m de hydrochloride (2.66g, 13.9mvl). The
wWorRKb004s1as stirred at roomtenperature for 1BCTABROCKE2986

Di- tert%ﬂgl Weﬁ;o@gﬁﬁegﬁ %tﬂg%ﬁﬁ%%ylm%ﬁ% h—?ﬁ 2‘?4 tt:%#gpf 9I}rrArec§hyl)ﬁ|perld|n -1-

y']”0”Wé%ié?q'@ﬁ)oﬁ%tat(%f&p%{?“%d)é 6907- 7HMP|) ﬁ"taﬁé’fss%edﬁwlcg'om'rf}?é‘a”e (15ml) and
hydrogea|ctilefde Wasethygstmar g2V lsnwammmanddoreesmﬁuetnpag tat tdoMNeshperature for 5

hours %ghs\éfggﬁg V«Fag?éérlrr]ov\%ggr} \?atg (H?eor%glj% . ac W%ﬁ%%éel\?%ew&chlox{w thane (200ml)

and sqtgreBfianueand seiem duaiionald sgwgah(Z@Om%twasord@mre@yw@s separated dried

over MEREEASH WOhRME PHIREE MAUNE BBIGENERERE hVaMRC UPhe EBBue was purified by
resi due was di ssolved in netha

nol /wa
cotum) SRR R, s Wifovioeh JUPAoatm EAPBUR R (e anelge0 ammoni
(97.5:2030. Zﬁrmlvyalumaﬁtofﬁlﬁarsletmealtle B0 Guhdas 4 Bedralilyis 70%hyeElds 0129¢ (dontains 10%
f oth W?r% | d)y vacuo and residue partitioned between
o one ﬁ(f g?1an)e (200m ) and water (200m ). The organic
LRMSI%@@WM@M@HM with brine (100m) and concentrated
'H NMRY40@MH2, MENRAN@ISHYBe- nas (muwH)f 1.23H1 By (18 018HYIM .49 (m, 6H), 1.64 (m, 2H),

a i \C uj i '
o0 EATRAREBN 808 P 4P 10 .25 m 2. 78
(m, 2H%.39:(9.15) PBY- vol une), to furnish the title conpound as
an oily foam in 52%yield, 3.01g. LCVMs: APCI ESI mz

oo arsp MrH + 1H NVR (400 MHz, METHANOL-c/ 4) d =
1,40 (m 10H) . 145154(m 2H) , 156168(m
) ' H i A./ R ! . y

m ] . ] ] .

1H), 7. 23-7. 44 (m , 7.55 (d, 1H ppm HPLC

nmet hodol ogyMet hod MA: thod D0 Method F: Method G Cell
based potency assessnent at the human reconbi nant M

muscarinic receptof M3 potency was de ined in

CHO K1 cells - Betal act amase
gene. ) e Hamster Ovary) cells regonbin y
expre g the Thurflen nuscarinic M3 recept ol were
trans ed wift he NFAT_b-Lac_Zeo plasm dN 11ls

were grown in Mwith dutamax-1, suppl emerit @th
25mv| HEPES(Li fe Technol ogi es 32430-027), cont ai
0% FCS (Foetal CalfSerum Sigma F-7524), 1nM Sodiu
(R)-(1 ﬂyf%@'ﬁ'f‘%”o(“ﬂ?%?ﬁd%%’@@@hy'} NE;&;@A(WB%P' Eé’@@h‘i"i’"&?‘y'%m no phe”y'methano'
(Prepafetionls; | ngj t r oges50hd 140- 035)06mpy 200ng/senzd@@%54(1R)-2-bromo-1-{[tert-

butyl(d&%ﬁ&l)&i\@%@%@@g@éﬁ(1Hgr as@%ﬁo@ﬁ&ﬁg(g ﬁﬂ%g@ﬁbg&%ol) and sodium

hydrO%osgr@%aéefﬂ&guen&96rueplh@/e@rpz>mb@e¢ rne@et@eltrile Bimd-g o Biteitstiging at 90°C for

72 hOLﬁDithsbI@é’ht vaé feﬂqot/&p/h R8d.RGhe Fesitiad Partitbhéd bdthedHIAIRFOdthdhe (50ml) and
re containin

t 37C t h
saturalgaagpus e i Roar's co kT e 0BE] dBe SPTH 10 88 SRt cied over
magneseich sulhate, Gikaned arficutpe dolxent2800vedn fvacuolDing residua she @uiified by column
chromﬁ%a&fmngbgl &an? Wtﬁ@lc%ldrﬂ’é%ane‘lnfe%aﬁ-cﬁ%g@Qllthghlg%g :1:0.1 to 95:5:0.5

0-094) and cen uged agal n as_J ust descri .
by volymgy) te 81”]“%“ {Retige P%“%%@?Jéﬁééﬂfaéﬂ'a%( 1 Y5 igld| €40m9 (ic?f‘ta'”s 10% of other
triazolgregiotidont@®di um (conposi ti on as descri bed above). 20m

nsi on was added to each well of a
LRMS?@Zdl@%?P%bFaC[EMﬁﬁar bottoned plate (G einer Bio One
"H NMRg40Qkghiz - MﬁTFjANOIth@) asdL/ (B -37usedwhd’ ). 1.37-1.49 (m, 4H), 1.52-
1.63 (15 3R eNBNhE GHYM 1td2 (fh, 99/ b uhoc2 Bo &27%()5‘2% 2H), 3.01 (m, 1H), 3.18

LA AU s AR A

2H%86&kdﬁhhh7ﬂmﬂ0H99mmncubated with the cells for 4h at
37C /5% C2 and nonitored at the end of the incubation
Period usi ng a Tecan SpectraFl uor plate reader (I -

Prepa ation 405nm enission 450nm and 503nm). MB
receptor antagoni sts under 20est were added to the
assay at the beginning of the 4h incubation period and
conmpound activity neasured as the concentration
dependent |nh|b|t|on of the carbanyl chollne |nduced

T | 1 A~ o~ s



hrs with shaking. The assay was term nated by rapidly
filtering through G-/B Unifilter plates pre-soaked
WORa1/00155%0 pol yet hyl eni m ne, using a Packard fPCT/aBen 2986

-%erﬁgﬂﬁm 1.24-

sealed and 50 | /well of NlcrOSC|nt "0 added the top
of the plates V\Q aled wth a Topseal . Fol | owi ng
90m ns, the pla re read on an NXT Topcount ( 1
mnute read tine per wel ). The resulting data was

expressed as.a -erﬂepLQge\EL\\pe\epeC| ic binding
(Specific «@ Total binding - n-Speci f i
Bi ndi ng)Ho%~¢peci fic bindi ng versus testg cpnp

concentratig as plotted to determne am om a
signoi d curvellusi ng an in-house data anal yISd)

programre. | C50 val ues corrected to Ki val ue§
appl yi ng the Cheng-Prussoff equation: Cheng-Prussoff

8-(ben@fdIG-5 RﬁR -1-fe- btf{yr'(’dquaetﬁylfswlfo}&/}@ (RS- R()Tégcld)r%x&ldﬂ?drox

pheny GV E e o S e B pE A -Vﬂﬁonwfmmwgth%a'nP'beﬁ)(H)%%’

(Preparaiidi Ol .i @&y, CoOPESEMAt)avas ndissatved KD ethahoK (10rely ent healladium  hydroxide
[20wt. ‘%@5} !)éslf%'B lbH '@aﬁgbﬁ%(ﬁ]‘ (%Hg?gdd:egrfélto%d %E/ Qﬁnnkhﬁmrt%%eﬁ’e (@3RG, 2.55mmol).

unl abel I ed dr g respecti vel
After stiging Pt felopgiounns reactien miira V\(qs)f"taf@é dFrﬁPQJi‘ga'@%CG?@hé”d the solvent
removd @5 08uol MiRNkesialle tWadtouhfdenybesdim eﬁbmﬁtogr@pﬁyh@n NV Gel eluting with

anoBRERA FARH A DEFSR e SO ek o we
compol REASTAEIRES, OR7 D] YBEAIBBd hi s i nvention relates to

LRMSC@'@@@%@% |ge|q1]eral formula (1): in which A X Y, n
ted bel

H NMBr(é‘&OeMQed"'%TﬁH\N%‘é}?redrogt(%s?g'gc9r30t(ﬁe3FBr1e1:9a(Pa%*f)oh4%? o4 (. 26H), 2.21

(m, 3H).OMPROE, tIHON .86 @Mt 2 NI @NdHY, el 7use SHP#.29ymh 2H), 5.42 (m, 1H), 6.85 (d,
S N 512985 (S rgic
), 738 18] TR WD HE A SIS BRS .20
therapeutic agents for the treatnent of obstructive
Prepara$hiy  at ory di seases such as COPD and Ast hna.
F(gg&l d haledwp o QI%;S i ncl ude both short
(q.i.d.), and
terbutaline (t.i.d) andolonger aoti ng agents such as
o .nd produce
Brergic
I nhal ed nuscarinic
antagoni sts in clinical use i ncl ude the short acting

To aI Q.Bl%(grp pﬂ)furﬁ b@dﬂ\dﬂ)ﬂer(ﬁehar%l) (48%5 t rnOpéclebrhlpreo nM@@ mL) was added

(q.i.d) I'ong "acting tiotropium(q
d”SOPr&ﬁ%‘ﬂ%\\f’q'ﬁF% (éﬁtﬁ@goHr"é’}y@htﬁ?%%%‘35%"?‘1’Phddi°1t%l¥'ﬁ"’t9ﬁpw (7.31g)and the

mixturé WB$ pirbéd ittt itogeh@jab BREdiiest PAIRdRM ameravaaaozsygpwasrraddeb ¥nd the mixture
was sg?r}{ed g[t ﬁﬁegorfiéﬂg {uye? n‘rf}FoI%} OnTh[%f reg&%lﬁyv!/a%h o|e8e nﬁnthe éarec é)ltated product
Collectﬁd hm rﬁ"érehorbfTheu%ﬁUItIQ%ed“dswﬁjree@SSﬁb(e@ Irdelﬁl‘t#i’femﬁta@@dart%%thyl acetate and

fntereotth@u@om @SﬂTlii’éjﬁTﬂrélé whs adrkérrarb m \VHE}Q(I) @%M@Zheﬂtﬂl@ %br%b&qnd 24g
nuscarini ¢ anta

er
H NMRo%OW |CP§)'3>€30 Rt Ehtls e SR 8b°’Qt<F 8@% |7v?e°' ﬁ %Pn&j* aH)sé%%é% (d, 1H),
7.40-7148%d) 12HS 7i61-75840E) 1H)I 7 .66YPT DIce 2N T 867188 1(d)12E) ppbmct i on,
synptons and quality of life nmeasures conpared to
patlents receiving either single class of agent al one.
Prepargtioidiles t o date have been restricted to conbination
2-{2-[AS(D W BB Sy-¥thii ot h Nty PEGGJBRCDS-Bige agent s, however
conbi nati on of both pharmacol ogi es within a single
nol ecul e woul d be desirable as this could yield
i ncreased bronchodilator efficacy wth simlar
therapeutic index to the sidngl e agents or simlar
ef ficacy with superior therapeutic index. In addition,
conbi ni ng bot h pharmacol ogies in a single nolecule
mould allom1the potentlal for conblnatlon mnth

T o oy " ey T




excel | ent potency, in particular when adm nistered via
the inhalation route. Conpounds of formula (1) nmay be
w@e@apassd’ in a variety of ways. The rout es bel POT/IB2009/052986

illustrate one such mayoof prepari ng these conpounds,

in which A X Y, R2 e_as previously

defined for the cf ‘ g (1) unl ess

ot herwi se stated. \Jbe-ski |l ed person will appreciate

that other routes may ‘; equal ly as practicable. (1)

The am ne derivative of the formula ( 1) : may be
To a sfiregizalubeh df 2-{2-¢btHyoroxpethain-pemy ireingf-isbiodatai ,8-d{oB¢ (Prewardtion 9, 10g) in
ethandft ah& (emyﬂgcé?gtef(%MLaee(cﬁ? w‘é@%@e O%eﬂylﬁﬁtﬁﬁlt dr65<|de on cahbon (1.449)

I‘O ecte a sult heno rotectln
foIIowe&leb@ﬁlwpluw Wrrgate );% E@l Tbe (5%@8?” é/as trﬁ%te%\rﬁ) %@gﬁ‘o{or 4 hours. Additional

palladifi@miytiroddd &) carisonl(@asd)@dd witndniambsroaied21.64) wees #aded afBthe reaction was

stirred %P%d 8?@»' 1|8¥10hrr51. ﬁ%ereg{tlﬁr‘?’ F/Q qopeﬁ ﬁte?’gltls(rg &th oygadrgf Nb%ggmo;nd rinsed with

methancuThsusm%@ﬂW@? EAMeued kﬂeer fﬁﬁ'ﬁ?ﬁﬁ grepsure g theteévlbrm white|sglid was partitioned
betwedhdidHAErhéthare€20@hi £ EHONAEEH BN L )The @RGAQS eiybrywasrbebaeted and extracted

wit i S EP g et hr R, T el sl e L agiiam suphate) an
the solwgrd resgreyad cavaberiagia} thedtle gorneawpe aaermféwmterﬁ@hd 9ddg.
H NMRELYRRD,, 8 FR: %ndz é@@%ﬁ(t fzﬂ 1% 4@ Y?»—!jreoélﬁzsf, sa'ﬂe?H) 3.87-3.96 (1, 2H),

rotectln% 8 suc ertbut Si |

7.14-732 /A, 4Ban - PHeR (6% ZHéme?oG‘ugﬁi r?@')grffandard met hodol ogy
for cIeaV|ng oxygen protectlng groups such as those

Alternatlvejb(}he trEIe corgg e tmay(l)oe e{leﬂe\red a corc? n%to ‘the folpgv%étﬁrélceed & OUD

Nt ersci ence
1981). Cbnpounds of formula (3) where Al is

2-{2- [4[(§-FH (ﬁ§)@%lﬁ@glﬁ&b@-\£fﬂﬂﬁ%0lh§lf%l§-{agﬁ§d(P@&ﬁ%rtlgrh ng) B@O%‘ €11.37mmol) was
dISSO|V§ﬁ1 r’h%hyiiacqt%e Hl%ﬁ(iml() f %W%@d%?dwb%ﬁ%%ﬁg osp |ne) chloride, (12.7g,

13.7mmol) red pemiikng ydoigetdtetdatsdfpsieroom tboperaiuee f(>4)24 hevrer &hdreeaction was
fllteredazg}gi Bnt&RaRe erpt/ac%y' tTﬁQ'r@slda[e%a@%és&%c&ﬁ%ﬁa&%@f@@OmL) and passed

tert-but oxycarbonyl or together represent phthalimd
through g pgd pfgjca éP' W?%‘&@dﬂﬁh@thyt *Pfétaé%TH%s%‘fe”* %?%ﬁﬁlnﬁve(délﬁ‘ vaQio to yield a light
brown df @hiek tved rasiysiglissti arrdiaethymeddnnelndptaye @or belveaviendo yield the title
' oge ot i. GHRS, those found in the
Compo{]hé% %&H%%a@g ol HB§A§%?$5ﬁ G oups in Organic
'H NN@J(HO(H‘@E&Z SOON) Besy2. 13QTt2éB dic PR @O2PM (t. 2D HHL-3.830812H). BIBE-3.96 (t, 2H),
7.14-730 &, afy), 702344, 4H), Tep- 08 (B, E&ﬁ* by reacting the
correspondi ng am ne of fornula ( where p and q are
i ndependently selected from1 or 2 , with a conpound
Preparafionfdr mul a (6): wherein Ra and Rb are as previously
il-&h -.§di'ﬁoto%bi ?d.h ving group such as

pt cal procedure, the am ne
of formula (5)

IS reactd Wlt orrpound of formula
(6) in a suitable g ent -o h sul phoxi de,
tol uene, L/ ,L/-di i If*ormam e pro onitrile,

acetonitrile, nmethy F%/ ketone), in the presence of
a suitable base (e.qg. et hyl am ne,

A soldﬂbrﬁ %ﬂQf{zl[hy(lzfﬂybbbkﬁglhﬂ?bhe&ﬂﬂetﬁﬁf—lb@ﬁh&ﬂd ¥3kidné I(l@rewr@tﬁ)anme 22.37g) and

phosphOé atrlgrgmldezg lg%lr)rbnr élgrae @g{f \Aé_é\hva%%l@(eg ﬁodwd’ﬁﬁﬁ gt]?e) mlxtfga \%/%s allowed to
cool tmaoomtﬁr@erame adidiedi with etbyltdeetate (300 Inil)yanfl parefiilig quenched with sodium

blsulp%%%ﬁrﬁ%lcgrrﬁoﬁgte tihe M&QH‘W@LPﬁ'hJ &E&Hﬂ Iayér Ihs sdddfated and washed with
furtherrﬁgg}ég]rt?leﬁ?@lt%{mdé%nﬁlf;%rpén q ﬁa %éril t/vr':\tg[] 1§p rTLﬁeg)'leﬂé%yerb%)dlum sulphate and

concenis&fdulin Vawot Mee trediihgesotid q24.26g3 easse Situsied hwithahediame tert-butyl methyl
[ I e
cthr (R B P4 v im0 oP Bl LBt BT e e plst el
where LG is brom de may be prepared by reacting the
correspondi ng am ne nucl eophil es RaRoNH with the
correspondi ng di bromide of forrmula (7): Br-X-Br (7) In
a typical procedure, phthalimde or di-tert-butyl
| m nod| car boxyl ate (RaRbNH) | s react ed WI t h a sw tabl e

o s o o - ~NAN 7 s o o s




pal | adiun(l|)acetate and a suitabl e base such as
di i sopropyl ethylamne, in a suitable solvent such as
wa@eapomdsiti [ e, at 900C for 2 1 hours. ConpoundP@I/IB2009/052986

H vaf Nz?%‘i (CDg,Jr% o ?gr(ﬁgteﬁﬁ%?ggfis%%z-ﬂ'pﬁé@?& t Elfqr H1k3 94 (1, 2H),

7.13-7¢8 "@n & 6iiprdds @) é8et BB frdefHwipound (10) vv|th

ammoni um format e and 30% pal | adi um hydr oxi de on

Pre arC@l‘ b@n in suitable solvents such as ethyl acetate and
I, at 8(I)C for 18 hours AI ternatlve cond|t| ons

vI]ethvﬁ&ant}IMhl’Iﬁlédrtd%(ehrﬂ(ﬂli})ﬁmHePhOSph' ne) chloride, in
sui tabl e solvents such as et hyl acet ate and et hanol ,

at 20psi and roCS)mten'perature f 4 hours Con'pound

of formula (6a); where is bro
fromco fgr 1) by broré :
step (iii Typical cond|t| ons conpri

conmpound 1)\w th phosphorous tribro g7:

sui tabl e sol ver® such as toluene, at ref r 4

hours. Conpound of fornula (6a) where LG i syl ate

may be prepared from conpound of fornula 1) by
Cycloh@?ﬂ%h@r‘éﬂea :be;%@&.ﬁ gﬁﬁr(ﬁﬁt%—gﬁ;ﬁgg h](ﬁr]%olf-l-—%?ht%ﬁ%r}?? on gjreﬂa%ti%n 4, 8.2g,
2.98mpah.aRd&(A-Bromptethyhirpeiviethyivsoindalern! Bxtine (Risparatinn Yuéf6g. 21.1mmol)
and tri@tﬁylﬁﬁﬁtb!ﬂ(ﬁiﬁh)’% deahd@)N\Gere Vistdved iis Béctanitile ()Q)Bfn@ S\lftérf'tstlaﬁstg at 90°C for 48
hours ﬁ%'usgté/'é‘ét aargnr%r’r?dveg t/n \S&?%LCI%% ta(rzt)d tt]%orrer% @jen&etltlo%ebcljr between d1 caIOfomethane (200ml)
and w@thrdZ@(ier)e'f,mgam(gIaper(yta@(epgzdatam dried owpdr rﬁqgnﬁtulhr’a sulphate filtered and the

solvenf ﬂe%)ové‘th%r\@cﬁcTh@@ﬁl@@@\ﬂéssptﬁﬁéi%)x @R thdPrta%@tépﬂQ oQE@ééRgel eluting with
as tert-butox ycar bon or benz Xcar bo

dICh|Ot‘P§|ﬁ heréﬁ mﬁtp@@é%%n ?r}t‘%(gg % b(}SfVOIfJEj‘F e kfg)ﬂtl no%/matellal then triturated
in tert-t@pimeetiet ttbe tol firmigh tile aodpoutid Be t kiedicdoby iy 2B yietd, Satgi ng

n tacti-ng groups such as those f ound |n the
LRMS! Aﬁdl‘%‘?ﬂt&ﬁ?@ [@I iy

Greene, Protective Goups in Or
H NM:%MP% &1zs MEWAROL1dntdeT 4 dBdie 8HPUR2r 3t Q”b ﬁH) 198! Hﬂhé -50-1.74 (m,
5H), 12@(MESHPD.0BQMMHR 23820, MAY 252 (B eRpRed (b.yzﬂ)eacgt)tm (fnhaH) 3.86 (t,

200, 4S8 1L BRRARE TG NG bPolp 2hcho e b Him el SrEedfoalfy o

W th conmpounds of fornmula (14): In a typi caI
Anem:n.way Ql‘i’éltt'tl%,coﬁ%%malrt\'b‘}% Fepfa@a rgeto@dn(glé)meafammrr@ew&%elurw th

Cyclohgpl pn?nyﬁﬁmeww&‘m aa i 6 B'%Zs'urﬁ ¥')rmFtEa”° Ear"?'?e 0-40g,
1.13maoke t amke )2-(2H4+(2-BrempretiyBipbenytHethal}-ointiclih 8- ohmee (I?repagatlon 11, 0.404g,
1. 13mRB§ Qr?(?HlHBBrSW%Wlﬁe ( %ﬁﬁ;'M)W@B@solkﬁ'n?tngtt’tkllae(tr}hgﬂﬁetone (8mL).

11 sopr ne) at aten‘perature
After %t'ﬁﬂ]glgd@ ff)'b? Hopis tﬂg "BRAPS WaBipHEh ifs Cofl Sfuindf gpom temperature.
Crysta(I|§é3|))n at@reiosnmaahe tadliling soliainlaaleblizcied bg dilratie ghdepiad @dvacuo to yield the

title comgolfnd asla%rean% g?oureddsoh(!( m%k ¥|8Ifitd']§’;28kl |'1ed person. In

ds oY “formita (13) where Rc is
LRMSt/e?(tl-El‘&uméZ)@ﬁ@éMb'dlnyl pand g represent 1 or 2, nis 0

"H NNW@O(L@HZSMEEQMNQL%WB 1C1<3lmiBBQ) aldoy av@d Isabhl €43 (fhan), 1.50-1.74 (m,

0
5H). 1381 P (0o R4Po Oy -0 ) B 2. AT 24 3 S0 Q2. 449, 380 (.
2H), 408 &/ RH]}, &.06dy1 7k, Pi)ep.ab 6o, 248, dess(or, 2B d. 78 1m4HS, 8.82ats, 1H) ppm.
Appl Publ ., 2005101586. The corrpounds of for mJI a (13)
where Rc is tert-butoxycarbonyl, nis
Alternativeliy dhe HejcoMBPYK e atsp Preaaif étcé’rdéf}géo Ht?rt‘i’t@WtE‘B qu°9d“re
Methamasaifdnabhdd 2F4-[2ah Bytioxb N ES-dijameisdicts]-24/1)-eby iFpthenyI{-&BY| ester (Preparation

35, 20"6‘6§ % é%?nrho@ \ga%rélss%k}&? ﬁ&c@%ﬁﬂ@bo%‘i_ Qr?cpéy e8 )éy Fo%htbtgt%}éerature Sodium

iodide &ﬁﬁ@gr 7épn1ytoa\y\@|s p%d@o@@mg@g&thgfesﬂl@mmhra/ t(e@t@)jt ?C for 18h. The
be prepared fromthe correspondi ng am des of fornula
(15):1n a typical procedure? conpounds of formula (15)
are reacted with N, N-di net hyl formam de di net hyl acet al
at 900C for 2 hours. Excess N, N-di nethyl formam de
dlnethylacetal |s reaned in vacuo and the reS|due

oy 1 o o e o a




with the conpounds of formula (19): In a typical
procedure, the conmpound of fornula (18) is reacted
wowalb/oasssui t abl e base such as n-butyl [ithium PCTIR2009/052986
reactloﬁl'rjmsdﬁre| \ﬁaéggo\/e%nt[) 5pb gn@ﬁrrth@rt :5%{6\‘.%&%6%5‘ wa@tad@ed To thli mixture was

nmperat ure bet ween - roomtenperature for
added rﬂrﬂ?hexr'mhrew@dolwdad*crr'mrtari 15[ 2 4HA#pUN msrrar%r%rﬁpeiatlon 4, 15.87g,
53.56rhrd@) and ditsepropyhatainohine em7gmL aetzenmer) ahdimeatlhgtwseddntini@d for 6 hours,
then a?o%e%q? co?lotgn rgcgw %‘i’é‘fur@ V\/Ql(er !'N§s ag&g a%‘a”fﬁé’ %l:g§ngo slurry stirred

repared scr
overnrgrétqtgp@’drtgrﬁperﬁgsenﬂ@e rS}QH g(ag)collmlby fiygtien grgfgyvashed with acetonitrile
(5x20rkiIONPEN BEkY AfvaduardUbe ol §hodt & Gibiti R title WIABE EHAAs! &/brown solid in 68%
vai |l abl e, may be prepared as described in the
gterature or by anal ogous nethods to those descri bed
LRMSi APGIHS| iz GsRdMeiile. Exanpl es of relevant literature

H NV ¢460 N VERGRNBRI) = '1ﬁ§|(th§H) k%létz 1a§7e(§{‘%1—|8|1'4§ hEAHS,9:50-1.74 (m,
r ahedr on Letters

5H), 1PaTahdiPdH (Peetbrat (@o(iuy 52 159907 690, na BB 90-3.02 (. 4H), 386 1
2H), 488 (d, AR i796-7(1X 3, 5H)I7.05 10, 28B1), 72880/, 2dp a7 ah, 04), £BD@NTH) ppm.

Chenmistry, 55(4), 1286-91; 1990; U. S. 5969159;

Tetrahedron Letters, 47(10), 1649-1651; 2006; Jour nal
Prepargfiond3eni cal Research, Synopses, (9), 280-1; 1984;
(R)-{1-RBy14-[aq 3 lakninob B phShile Byl plRAdin4-yd RethpighHAf> 4 the-ohem cal
n(oveRRS t L E}e kin Transactions 2 : Physical Oganic

-1999), ( 1 1), 1741-51; 1989; and
Synt heti ¢ Communi cati ons, 34 4249- 4256; 2004.

The preparation of ¢&fRou é“@m\(mﬂa ( may
require the protetc @ pot ent i az“ Teact
functionality=2"T addition to those 1‘- hodS4l r eady

descri bed. In such a case, exanples qfc’conpatible
protecting groups and their particul ar. hods of

yield,

protection and deprotection are descrilbed’in

"Protecting G oups in Organic Synthesis™ by T.W
2-[2-(4ce-¢e (i [(Bhd/cBhexiihydrakWbhayinetitydrisliel, 2atazérublllimetity ) mpgridin-1-
yI]ethy%&ﬁ%H/I)emyl] 1ﬁr|§4rrﬁjgfe|1r?2l-9)rc%+@s(Per¥raPon J 2, 5@?:' §§]8$1Iﬁholf %Q gspended in

cthanch L iagp PR BT PIRbIB o SR AASare. he" i Eslor 2 hours

the reafich wWaOtw@lee do amanethpé&rgtutedandathe presipiedd bollkctemby fiehtloaddd washed with
I t al . .
ethanofé%)oﬁgﬁg@ fﬁ JC %%sp %Glr:]é irg%#i 9/?va%[ro fi)r}[‘rl?l@'ﬂ%%[tllggprﬁ?ougd taF] g white solid, in
81% yieldl -1 ng substituents, or combinations of the
LRvsTedilngnbagvemipst i tuents, are preferred: Preferably, Ais

iy bV, RErARTRGH el PRATE TR 0 e 06 BPPD AR 00 254

2H), 2168 - QBN A HDr 2.84 (no f2H), @ 98Ua 2H), B.98 (ghr2et), e?r(rgemenmo«ﬂr)n?e‘rﬁ(m 1H), 7.25

(m, 2,_?<7|@((T]C§|2 ).8.3h &, qnﬁgdp{er preferred enbodi nent, X is of
ormul a: Preferab Y is of fornmula: V\hereln ** and
*** represent the attachrrent points, ** being |inked

Pregartaﬁbn)M Preferably, Rl is phenyl or cycl ohexyl .

8-(benbIGH BERPRY1-(1ER AR i B R AT AR Y14 (5 1) doiolfd hgn <

h dro 8] -;'9: ) r:u A-iriag pu. [}ne h pipe va 1et hen eth |

amino@iid uiHalimbiBRend”r ef erabl y, the carbon atom bearing Rl
and R2 is in the (R) configuration when RL and R2 are
different. The conpounds of fornula ( 1) wherein: Ais
of formul a:wherein * represent the attachnent point of
A to the carbon bearing the hydroxy; X is-(CH 2)9- or
is of fornmula: Y is of fornmula: wherein ** and ***
represent the attachnment points, ** being |inked to X
nis 1, RL is cyclohexyl or phenyl and R2 is phenyl;
or the pharmaceutically acceptable salts thereof, or
t he pharmaceutically acceptable solvates of said
conpounds or salts, are fuBsher preferred. The
foll owi ng conpounds are nore preferred:
5-[(1IR)-2-({9-[4- ({3-[(R) -cycl ohexyl (hydr oxy) phenyl net
hyI]-lH—l 2 4 trrazol 1 yI}rrethyI)pr perrdrn 1-

o ~7 A1



salt,
5-[(1R)-2-{[2-(4-{2-[4-({3-[ (R) -cycl ohexyl (hydr oxy) phe

wopdmodsyt | - 1H 1, 2, 4-triazol - 1-yl } met hyl ) pi per Pdi/mB2269/052986
yl ] et hyl } phenyl ) et hyl ] am no} - 1- hydr oxyet hyl ] - 8- hydr oxy
qui nolin-2(1H) -one s inate salt,

5-[(1R) - 2- {[2(4-{Zj&k({3- -C c hexy dro
nyl met hyl ]-1H 1, 2 R trmaz met hyl) pi e |d|
yl ] et hyl } pheny p gnlno} 1- hydr oxyet hyN]

qui nol i n-2(1H) ¢ fumarate salt,

5-1 (1R R: 3- [cyclohexyl(hydroxy)phen t hyl ]
-1H-1,triazml yl }met hyl ) pi peri di n-1-
yl ] non am no) - 1-[hydr oxyet hyl ] - -hydroxqu|noI|n 2(1H

) -one, o

The titf- dawézs%ma% dré&a?édfﬂohh@i{flm {£r4((§a%nﬁrﬂ>eﬁné,%hbﬁm%9 %.va -y)methyl]-
1 2o e RO H I O TP R Ty 20 oD and &(cenyiony)

5-[(1R B2-hrpdhoeixjte B-blitg iRy oty Jaijydl oxykethyBe §i {lcﬂln(Z(tI-l-{) 2)n§ 4- (\OPhya288,  2.50g,
5. 12m%()§ hﬁhflﬂf! Egrﬂ@f‘ngﬁﬁl}& aé@sérl%eﬁhﬁrgﬂ})é’?ﬁf% 7 ?]?/ |Wflte solid, |n 4%& yield, 2.3g.

©@

eri eny anlno et
LRMS}'? m/ﬁ%&% +E’E)1H) one. 5-[ (1R) - 2-{[ 2- (4- {2 [4-({3-[(R-c
'H NMRc{40t ey MEYHAN(&y)jplTEﬂyO petshgh] -dléd &, 2HY 017619 261),- 1104¢1.F6 (m, 14H),

ANe

193(m %@W%%? el y?$%§%y%Pa%P%gf9 m 5“%%{9eﬁﬁ¢ 3@)%&@(m 2H), 4.07 (d,
2H)5d§ﬂmoﬂHh52WI}0ﬂﬁn@6$§“evﬁn7ﬁ@f@ ﬁﬂe?éﬁK@d3H)720743(m 5H)749(¢
2H), 789 [ o(Jzﬁ?]e%z{i AH( %3@34 by dptr3- [(R) cycl ohexyl (hydr oxy) phe

nyl net 1,2,4-triazol -1-yl }nmet hyl) pi peridin-1-

yI]ethyl}phenyl)ethyl]an1no} 1- hydr oxyet hyl ] - 8- hydr oxy
Prepamgtionii® i n- 2( 1H) - one napht hal ene-1, 5-di sul fonate salt is
5- r(1Rﬂpﬁkrt%ﬁf(é%ﬁqéﬁgl)snﬁf&%rﬁa{‘f“@(‘ﬂ{b ‘?@J{é NR?&&%H&@W&&%‘ ts dPIenvlmethvn 1H-

conpounds o1 nc ude the acl d ad t1on
1,2.4- t -1+ ri ) A 8 | F2é1H)-one

are forned fro

Exanpl es i ncl ude acet at e, as-~ > benzoate
besyl at e, blcargoﬂale/ca at &, Ip .te/s te,
bor at e, cansyla‘e r at edlsylate

f or mat e, gluceptate gluconat uronat e,
hexaf | uoro , hi benzate, HO

hydr ochher' i dg7 chl ori de, hydrobronide/broniggi;g
hydr oi odi de/y_odj i sethionate, |actate, e,

mal eat e, nal ongt e, nesylate, met hyl sul phat e,
napht hyl ate, 195- naphthal enedi sul fonate, 2-napsylate,

The tltpe comg?unadthﬁ dasr%ﬂ%:\r%adtfy%n rboethZy ox%}]g Eﬂjﬁa‘lt @t}er&%ﬁvl@glm&hﬁ)alyl]oxy} -2-{[2-(4-{2-
[4-({3- mbyplhfaﬁxel hyéramdmﬁnmr@thy&rﬂ i r2at- @az%ﬂw&mﬁtavlﬁmpeﬂ@mﬂr at e,
yI]ethyt}&%ﬂllﬁirﬁll]é\fﬂlqo}tefhylﬂuM@frpﬂq:@)t(ﬁ{ee(P?e%lakﬁen &'ﬂ:ﬁ)@l £ 8RA%6!)_using the same

ses Whi XIC
method g §ebcie) (PN & G eHE Al TR A YR P 2ch
LRMSESi 2t B1ndl+HEal ci um  chol i ne, di et hyl am ne, dlolanine
"H NMH %&60 Rz, 'l\/bE%HRﬁOL'E%%“ b%’n(s eg| BBk NE 319) @ {}egH) 1.02-1.22 (m, 3H),

aSSIU sod |u”§)tronet am ne and zi n¢ sal

1.22- 1ﬁér§ﬁns%h')t bf' 78en)ah®p adbs 2h8ymalide2 B2 (P.olthetd? gpeH). 2.69 - 2.81
(m, 5I—B)<23$431 294 bemHa)ut @hea, @kandodw(enm)abas l(rm 88| 6.62 (F-aH),&.91 (d, 1H), 6.99-

I
711“& nace %SQEélts %@% erti%§9 Sel §?$%11HQ%6 ‘Use

by St ahl and Wer mut h (VVIey VCH, Wi nheim Germany,
ngaaﬁﬂz% Phar maceutical |y acceptable salts of conpounds
1-ovreSl; rnul Qﬁ) bq prepared by one or nore of three

ng the conpound of fornula ( 1)

with the desired acid or base; (ii) by renoving an
aci d- or base-labile protecting group froma suitable
precursor of the conmpound of fornmula (1) or by
ring-opening a suitable cyshic precursor, for exanple,
a lactone or lactam using the desired acid or base;
or (iii) by converting one salt of the conpound of
fornula (1) to another by reactlon mnth an approprlate



phar macol ogi cal activity thensel ves can, when
adm nistered into or onto the body, be converted into
wa@ompowmsds of fornmula (1) having the desired apCT/IB2§9/052986

for exanple, by hydrolytlc cl egyage. Such derivatives

are referred to as 'prodrugs' N“Fifther infornmation on

the use of prodrugs may be foukd’in ' Pro-drugs as

Novel Delivery Systens, §§EN_14, ACS Synposi um Seri es

(T. Higuchi and W Stell and Bioreversible Carriers

rah{ Bl BRI, RE PR i D (B TSI com an
formaldehyde (3dvhcaguenus isolutiven, Hh%hﬁ&ﬁmmdhwastqnde@x&ftqn srindoad reflux for 4 hours

reactio e Bh&#HRY st%ﬁ‘djétagonm ganﬁ‘)@%'hﬂ@lfo'r Q@ ﬁodcréJ Pr% 's&V@h whd Rshoved in vacuo, and
resent in he conmp ound ( certain

i rede TGP o0 RS SR (0 Fh A 43dmds The aguebus phase was

separatgal andTeit@tice wWith asidtest tichedmethane €3aiTpITae dombin&¥ sigghic layers were
washegfwitﬁ)%ﬁr% H@?m ?j%y da_l)veBHtggrgﬁﬁ’]htdsu lt:'llatéefﬁt'eﬁe'o an&ﬁ%@olverﬁqgﬁoved in vacuo to
~exanples accordance wt e I nvent
furnish the fitlgchempeyngd ameae&ow ¢ieindSipitihd288- formul a (1)
"H NMRQBGEAS, GHLONCHRIMM-of 3406 75 R adH) t7d (nOth), 538 (@tzhseﬁ 94 (s, 1H), 8.13 (s,
t hereof, for exanple, a compound wherein the hydrogen
1H)PPBE t he al cohol functionality of the conpound of
formula (1) is replaced by (Ci-C6)al kanoyl oxynet hyl ;
Prepadfi$h {71 1) Where the conpound of fornula ( 1) contains a
——Q—or—nﬁry or secondary am no functlonallty (-NH2 or -NHR
Cyclohg ol )[ 1405 ok 15 S-dimettigne  a conmpound
mhereln as the case may be,\one or both hydr ogens of
the amino functionality othhz compound of formula (1)

is/lare replaced by (CixC oM Furt her exanpl es
of repl acenent groupﬁ:z}Naé

mﬁth t he foregoing
exanpl es and exanpl es { g types may be
found in the aforementi oned_r4 ges. Moreover,
certain conpounds of formula ( 1) may thensel ves act
1-(pyrralglirp t-gldhethy B-10f1,24-hierole ofpparten dib, f1@r0gul Z8.§4tmol)AMee dissolved in
tetrahyd%rétq?’éom; thd“th%fk%luﬁ&{)%@f tol I?@’C' AV 'IlfhﬂmaFejM in hexanes, 34.7ml,
tabolites of conpounds of faorrmula (1), tha

06 TG HER S SV YP TUBbrVIEEHPAIS P S g sffpeand stiing for 1
hour tighr tegctloﬁmﬂEure)MaﬁdeGEd aod -78eC abd hisbmgon of @clolaxgigmesyl)wiethanone (16.3g,

86.7mg;% H @Mgrpﬁtoﬂpart G&Ehtggﬁédeb ffisE. Atlt]eq oxyﬁelljcpﬂ) &f teﬁngeﬁﬂﬂ Fover 18 hr,

contains a grou an hydr
water P atas\aslded apg e S(OJvep.Bre(npye @Hggtq) he,reydwepqrqﬁ@ned with ethyl

acetaté QZ’GOQM“ Cheoiqufe&fsnbﬂaae (sdpar&6dntind RS exdactal KK Vet bdlate EUZX 200m|) The

d t th
combinH SR VBRIV 1o A R 5 R S DS i g enhRigFed i vacuo
to furnigh thegitle eors@uothdaa yelhavnonon de0% yielti 27e28gher eof (- NR 1R2
"H NMR' (Jo0 MHEUC#HIORW d) 5 Ciy\gh- 1;%%‘915%‘92 99 QHE‘% Afm, aH), 5.08 (s, 2H),

or mul 1) contalns seco am no
719(®r“ﬁeﬁy)@bﬁﬁbéﬁ?0@ ?ﬁe&@b@ ﬂﬂmﬂml(r) -NH2) ; (v) where

t he conpound of fornmula (1) contains a phenyl noiety,
Pre aI%Ii(phgnol derivative thereof (-Ph - -PhOH); and (vi)

the conpound of formula ( 1) contains an am de

s18'e & rethangler i vati ve t hereof (- CONH2

(r) CII}ﬂ The conpounds/oi fornmula (1) wherein Rl and

R2 are different can exwet,%s stereoi soners. \Were

structural isonmers are i Ntegcomvertible via a | ow

energy barrier, t aut oner ¢ j ism('tautonerism)

can occur. This can take m of proton

tautomeri smin conpoundsto¥ formula (1) containing,

for exanple m no, keto, or oxine
CYC'O@&'@B?WYBB'(%P%%é ViRt 1 %ﬂq"iﬁ%o'&\fﬂﬂ@ﬂﬁa@ \/(ﬁ‘ieEWa“O” 17, 27.28g,
80.12r6r61} RiaB ddBoRED M tett@antD400l) dntl dodlulmowsrohfiiditle &3.63g1080e1mmol) added

conpound may exhibit nore than one type of isonerism

In particular, the present 3snvention includes the

compounds of fornula (1) wherein the triazole noiety

may be present as different regio-isoners. |ncluded

mnthln the scope of t he present |nvent|on are aI

. o . - r Y 4 a1 o I Y




Chiral conpounds of the invention (and chiral
precursors thereof) may be obtained in
wepanvoser i cal | yenriched form using chromat ogrepmB2009/052986
pOFtIOt‘RI\XS%I ﬁﬁérl Sirr g l'a@’reﬂgf' {cﬁrﬁ mmtré c@‘lor{ @/ﬁé %ﬂ%tcgolq%m te(lanperature over
hase consi dr ocar t ypi cal t ane
18hrs. the ek was &Wﬂvgqi it \ﬁ@uq qxrgnth@ rqs@ug@%fﬁg by SPIH% chromatography on silica
gel eumf]g S/ﬂlﬁ)b@rﬂﬁrnﬂithyl bydeate @d:h Yo 0:n opp Rorkd) t2 Qlhistahd tiklE @6 ELUNG as a white
foam. | 4@? P 1qu of an alkylam ne, typically 0.1%
di A4nmne. Concentration of the eluate affords the
LRMSeAftGlE9ea/235%tMrH8. St er eoi soneri ¢ congl onerates may be
H Nmﬁe(@@d AHE CHORSHOIRILE) £08ko heehRi mH;Sz l@ﬁwwm 025 1RSR), 7.33 (m, 2H),
illedin the art - see, for exanple
767““§?B#€35ﬁéh1§?@y of Organic Compounds” by E. L. Elie
(Wley, New York, 1994). The present invention
| ydes al | pharnaceutlcally accept abl e
E&m@?&%pgp ically-1abelled co oounds of formula (1) wher ei n
gighexydihyrexyiphanyimetndl-H1.8:4-tegzahe vibmaihvhpipeigine-1-carboxylate
same atom c nunber, but anatmn
different fromthe atomc mass o
predom nates in nature. Exanpl es™¢
for inclusion in the conpoundsNof

.

Tert-b

i sot opes suitable
g I nvention

i ncl ude i sotopes of hy enN suyc XH and 3H
carbon, such as 1 1C, 3C and¥TMC ogen, such as
13N and 15N, oxygem as 150 1707and 180, and
sul phur, such as 35S. Certain i sotopi cal ly-Iabelled
conpounds of for 1), for exanple, those

i ncorporating a radipactive isotope, are useful in
~drug and/or substrate tissue distribution studies. The
The title£@Mpadi Was AreRstesifeosn evclohexylwheny!d H-B3¢-trigael-SoAmrefbanel (Preparation 18,

500mg 1@4m&16@aneare& -Hoei h-l(&bhw@rhétyyl)pfi)@fdihe f-edirbdxiate (BATNRN 2B3hol) using the
same raet od ?s descr%gu w&rep{araﬁlon ngg{vggrcl%g} oc%lnlnql-t}g eq(?%fS reans of

frealt el i Sot opes "Wich as
LRMSd@ﬂﬂ@ﬁlmﬁ§3$1@“H2H may afford certain therapeutic

'H NMQQXWM@Q%FE'I‘“I—@N@U-&PQ ﬁfogmz@f(ﬁ]aéﬁf 1 ﬁ?$sabﬁj H%z%aiﬂﬂ 1, é?y(m 3H), 2.09
Increased in vivo half-Iife or

(m, Wo?s%ﬁg@‘ n@h@ﬂ?é%?ﬁ')s“ 0848 Hencd’ %;ﬂ Hye- 35 ¥ é‘f'} 5&8 (‘h 2H) 8.30 (s, 1H)
ppm. SOMe circunstances. Substitution with positron

emtting isotopes, such as 1 1C, 150 and 13N, can be

useful in Positron Em ssion Topography (PET) studies
Preparglign 29x ani ni ng substrate receptor occupancy.
Cyclohes@pRgHyO@L(bi¥erldbelipdihgpnRa udsiaad-sfypmemaml (1) can

generally be prepared by conventional techniques known

to those skilled in the art or processes anal ogous

to those described in the accorpagpying Exanpl es and

Preparations using an approp i atp é ot opi cal | y- I abel ed

reagents in place of apered~ eagent previously

enpl oyed. Phar maceut | caIIy acgept solvates in

accordance with thennnyention include those wherein

the solvent of crystallization may be isotopically
The titlg, wgmp@anpewas @r@are@zf@m det-aedt HrHa- [cyelehegwg@droarﬁ@henylmethyl] 1H-1,2,4-

triazol-d %ﬁl@lml(ﬂﬁpdﬁﬁlné-@fcmu)b)ajla(tél.DPreﬂaMDﬁ) ham&samgtﬂ $90&Ioy) using the same method
as des%‘ﬁ) Slﬂ}g}g?a?at%ﬁwté?l I?gr 0|I31ng4 zd[ﬁ’nggr maceutical Iy
OU n

r salts, are
LRMSV%HQkﬂﬁ'@hpﬁH?WHUéht|caIIy actlve conpounds, whi ch are

H NWKig?WﬁszETWME&?EaPY 0ABP(RPIY Axbs 58 (MWMBI 8$1.75 (m, 3H),
2.03(ri B 2B e P o A T Sy 0 4 A dr 13 Utk 727 s 756 @

2H), 8 8o dldnepen.ar e useful for the therapy and prophyIaX|s
of nunerous disorders in which agoni smof the b2
receptor and antagoni sm ofthe nmuscarinic receptor may
Prepa benefit, in particular the allergic and
non-al l ergi c ai rways di seases. Conpounds of the
i nvention intended for pharnmaceutical use nay be
adm ni stered as crystalline or anorphous products.
They may be obtalned for exanple as SO|Id plugs

I N -,




pol yet hyl ene gl ycol, propylene glycol,
nmet hyl cel I ul ose, or a suitable oil, and one or nore
weeubsdf5y7 ng agents and/ or suspending agents. RCTUB209/052986
Di- tertfbgﬁlfml at '{@rl'fi3 ({Wcl@llte%(wr?/ rQW)Pr%(/IﬁQtI"QN 1F-|'7|92 4-triazol-1 vl}methvl) piperidin-1-
reconstitution ol a d, Tor exanple, froma
id s of the |nvent|on may al so be used |n
fast-dissolving, fast-disintegrating dosage
as those described in Expert Opinion in T d
Patents, 11 981-986, by Liang and Chen?{2001).
For tablet d ge fornms, depending ag

llnon

orns such

may meke up fr melght %to ig L_‘ he
dosage fo onome typically fro |ghP % tN\Q £

wei ght 96(§L sage 10Or I'TT addition to the drug,
tablets gerner&@ly contain a disintegrant. Exanples of

The tﬂé %bmbc%df\ﬁékt %re'pgr%h \"rgﬁ éﬁ@hm(ﬁ{eﬂtjlﬁh(&Aé’l&lﬂlﬁ;ﬁrﬁethﬁ)om YBY-triazol-3-

car boxymet hyl | ul ose ['¢l'um car boxyne

yI]mett@étpq &ﬁr@gaéatloer%c%owgl |063§@mgtelé“ EUPH] d'd%%‘ﬁlﬂv gdﬁ%ononyl)lmldodlcarbonate

(US04 p67119¥,i387h@ )0 §46irdn neing thetshiyie neetoli ab 0&seribed in preparation 5, to give a white
5 ine cellul ose, Iower alkyl -substituted

foam, ﬁ%ﬁégﬁﬂyég@%+ cel lul ose, starch, pregelatinised starch

LRMS; '§%%Fﬁhﬁ Bithhte. Generally, the disintegrantwill

"H NMRQATU Msie, METHRNOLE) ght1. 24 (0 4R 1vi8i-ahd7 ), 1¢m)ef A 860 i, 24H) 1.68 (m,

o 1.8 By IR 8pD AEaE L BRI SREEFE 4D 726 (. 20 750

(ﬁlZHq&éﬂ(iﬂESmrm a tablet fornmulation. Suitable binders
i nclude mcrocrystalline cellul ose, gelatin, sugars,
Polyethylene gl ycol, natural and synthetic gunmns,

nylpyrrolldone pregel ati ni sed starch,

(1-{[1-(9yeairimmxyiu pipwiidirc &yl rudtiogiel Hah d. 4 higadb B3y ieyapiéxyl) phenylmethanol
nmet hyl cel | ul ose. Tablets may al so contain diluents,
such as | actose (nonohydrate, spray-dri nonohydr at e,
anhydrous and the like), mannitol, xylite¥, dextrose,
sucrose, sorbitol, ntcrocrystalllne ael | starch

and di basic caIC|un1phosphate Naty. Yabhet s may
al so optionally conprise surface acﬂrve ag s, such
as sodium | PBotysor bate 807 and

The tIHA cgfﬁﬁc;u‘?\d %@éarécﬁ rerﬁ - teq %I q%ﬁaggkge&xylmp&gm)Weayl methyl]-1H-

1,2,4- tneﬁobhvl}%tm@peew @ﬁﬂ”%'m'd?ﬁ@r@%’ﬁé&’ repaiationg? 1 ¢60NG OrRynmol) using
the sal‘ﬁ@ Pﬁé[Hoa @s e id prBargiitn 6/ad dvela &ir @intin §69TiekdhBB0omg.

LRMS §?ﬁﬂets al so generally contain |ubricants such
ntQtearate cal cium stearate, zinc

'H Nl\@t(é&@ MHe,, ME BN g0 St $112 frout)at-82- 14916m M 8kD .- 351.68 (m, 6H), 1.64 (m,

2H), 1@&%8%)‘@35%32@} QGW(%hzﬁ)Oﬂlgsl%@rW Xbe?'zﬁ?@tfb%m 1H), 7.25 (m, 2H),
ants ?enera y conprise from 0.25 wei ght %
758“%@ﬁ§ﬁ@ PHe%rably from 0.5 weight %to 3 weight 96

of the tablet O her possible ingredients include
Pre a,zgln(tni;_;?)oxidants col ourants, flavouring agents,

reservatlves and tastenasklno agents Exe pl ary
ben APy &B-K 1R tert-butyldin OX\3-26({9 s-[cyclogexyX wsligxy phenyl methyl]-

1H-1. 2Metirig - 1%}mahatwétud|9@ vnmrﬁnbm%mnd@rnonm rzmn alout 0
wei ght % to about 85 weight %diluent, from about 2

wei ght % to about 10 wei ght deisintegrant, and from
about 0.25 weight %to about 10 wei ght % ubri cant.
Tabl et bl ends nay be conpressed directly or by roller
to formtablets. Tablet blends or portions of blends
may alternatively be wet-, dry-, or nelt-granul ated,
nmelt congeal ed, or extruded before tabletting. The
final formulation may conprise one or nore |ayers and
may be coated or uncoated; it may even be

encapsul ated. The formnul ation of tablets is discussed
i n Pharmaceutical Dosage Ferns: Tablets, Vol. 1, by H
Li eberman and L. Lachman (Marcel Dekker, New YorKk,
1980). Consumabl e oral filnms for human or veterinary
use are typlcally pllable mater soluble or

. Y




Solid formul ations for oral adm nistration may be
fornmul ated to be i mMmedi ate and/or nodified rel ease.
wokdbhiesd? rel ease formul ati ons i ncl ude del ayedPCT/1B2009/052986
sust ai ned-, pul sed-, controlled-, targeted and
programed rel ease. Suitable nodified rel ease
formul ati ons for the purposes of the invention~as
descri bed in US PatEent No. 6,106, 864. Detail s_of
suitabl e rel ease genbnologles such as tigh "energ
di spersions and ognoti ¢ and coated particles 8re
ne, 25(2),
al (2001). The use of chewi ng gumto
rel ease is described in WO
% ounds of the invention may al so be
adninlstered digectly into the blood stream into
nmuscle, or into an internal organ. Suitable neans for _
The tigley cempeing| wasd Rianpied frami Onlli-@cniersonmpipaidimtrydmethyl}-1H-1,2,4-triazol-3-

yI)(cycloﬁé%y@@f%ﬂﬁﬂeﬂabnol |(%bél?t%rn|2t20{1’fﬁ}ﬁg, 0|303rh®t§hGCBEKbenzyloxy) 5-[(1R)-2-bromo-1-
LNt r ra
tor RSB AP Pyl P QbR A0S apipeh vsine the

same gjethpdasdesgibep drseraeatiah 7.a4dgiva astepadil or24i’/q~m€tld1 demaeedl e
LRMS(AmghMg@@gmm”qfoneedle) |nJectors needl e-free

injectors and i Lon technl renteral
WG R d5 B s T b 81 T8 G ey 220, 176
(m, BHYONYA{NN 22220 EMt2H)SUSH (na2HY ad. 86 (m, ), bR bry o, at-,.S3. s in, 3H), 4.35 (m,
erinn 6 f r {
2H), 5%9 (! ?gr@e?%‘e%gplgﬁégtﬁ ‘;J]‘}S’Hes%]grgasrlr-g"‘/ ‘gsfe(nf o 72865 (&ag%mg (s, TH),
874@*6“Hﬁmhted as a sterile non-aqueous solutlon or as a
dried formto be used in conjunction with a suitable
Pre aae :&Ie such as sterile, pyrogen-free water. The
——Q—preparatlon of parenteral fornulatlons under sterile
Cx Y s ) cexyiphenvivegthyll-1H-1.2 4-triazol-1-
vnmetm@@é idin- hlenr@ﬁ%wmd)eﬁmct Wfdi%uﬂoﬁ‘rﬂﬁ(aﬂﬁorﬂehar maceut i cal
techni ques well known to those skilled in the art. The
sol ubility of conmpounds of formula (1) used
preparati on of parenteral solutions may be ‘i.pereased
by the use of ap priate fornul ation techni gugs, such
as the incorporatsion of solubility i:jrf\|no age
Formul ations fo parenteral adm ni'strati rra
fornul at ed be di fied rel ease.
[ el ease fornulatlons i ncl ude del ayed-,
sustai ne>, puljsed-, controlled-, targeted and
pr ogr anmed Ptl.ease. Thus conpounds of the invention
nay be fornuI@ted as a solid, sem-solid, or

o A BB ot AT R BT 2 o0
[cyclohexytihpdraxy)prErdmpthiel 1o fl, 2edtoérof- biyimétatippagdin-fryInpdg}amino)ethyllquinolin-
2(1H)- &Fﬁr&gé\h&ﬁz@%@%% 6teh B 04(n6 e dafet thétn&PB S GHbkd )i Shration 8, to

heres. The ‘compounds of the invention

g'Vea%Jﬁ 93)?3%” %9 %}ﬂ A% er ed topically to the skin or
LRMSHﬂﬁmﬂa81Bn&ﬁﬂTs dermally or transdermally. Typica

H NN{RO{szI QIESI}H,RIQbLtdI')'dS %%RQ%@;)'@% &deHgg'ﬁs (swr%elﬁ@z (m, 22H),

1 oNns tions, creans, olnt nt s H@E
1.68-1 85 @eftd); 1&?@50&(??@;%'4) Pk, 2H); ?ﬁé(msffﬁ)nZ Bate 3.04 (m, 1H), 3.23 (m,
3H), 4\waf@r sk), |5mpl(a;nu|s) 6BPqages, 7.9 o, asi), hengages, mw(m 2H), 7.85 (m, 2H),

Li posones nmay al so be used. Typica
85s@£2$$898§! de al cohol, water, mneral oil, liquid
petrolatun] mhlte petrolatun] glycerin polyethylene
Prepari@tiorcsl and propylene glycol . Penetration enhancers may

O her neans of toplcal adn1n|strat|on |nclude dellvery
by el ectroporation, iontopl®resis, phonophoresis,
sonophoresis and m croneedl e or needle-free (e.qg.
Powderject(tm, Bioject(tm, etc.) injection.
Fornulatlons for toplcal adn1n|strat|on nmay be

T | - o



nonohydrate, preferably the latter. O her suitable
exci pients include dextran, glucose, naltose,

waoribioo4sh7 xylitol, fructose, sucrose and trehBCDER2009052986
sui table solution formulation for. use in an atom ser
usi ng el ectrohydrodynamics to prce a fine mst may
contain fromlng to 20ng of the sgApound of the
i nvention per actuation and the actsati on vol ume may

vary from1lm to 100m piral | ati on may
conpri se a conpound of fo nu aN1l), opyl ene gl ycol,
sterile water, eth d sodi um chfori de.

Al ternative sol vents ich may be used instead of

propyl ene gl ycol inctude glycerol and polyethyl ene

gl ycol. Suitable flayours, such as nmenthol and

| evoment hol , or swe€t epers, such as saccharin or

saccharin sodium neybe added to those fornul ations

of the invention intended for inhaled/intranasal _
Benzyly diprRmempiay iris ridipgs 1waP eviabh $9¢ ot Srrpth M@ distRiveg niis dimethylformamide
(40ml)aaheridiphsriyi- aHi-[(DJZ Wob@ylﬁ-mémuh(ﬂt('eéirahmrhe Aspieingtseo), 1491-1500; 1997;

ol r 0

3.35g, %ggé?l e@goewe S/%ﬁ)?ﬂa%itl‘?‘rjg Egr’ocl)r];ag ﬁ?@@?@% ﬁngmg )G'AP‘er stirring at 70°C for
18 hOlgsjg‘lea;pnga was¢@;pg\/@d in vacgptang | theggsidug gq}r@t@p@a %twgen ethyl acetate (150ml)

and wﬂép@ smﬁm;edher &Jg@facs %yer'vﬂastsjéﬁarﬁl@§ edr@a odérynéyaw@ﬁ shIpReaé, §iltSred and the
0SO0l s,

e unit
sonerf Papf] 836 e i FEFal Poir s e s a9 Yyloan
"H NMRN@00 MHE,| CHLERGFQRMyY) dreti rit cladol (yn, Byl 160 27gme Riay R &6 (m, 2H), 4.20 (m,
a nventi on ar e typlcally
2H%55@¢L%5% 2?29%3% ] ter%g LQ%Qbed dose or "puff"
cont ai ni ng frontl to 5000 ng of (conpound nane here),
prega@ro@esal t ther eof. The overall daily dose wl|
. b 20 nmg whi ch nmay be
il oSt Rore usual ly, as
d|V|ded doses throughout the d The conpounds of
formula (1) are particularly s ble for an
adm ni stration by inhalation, inparticular using a
dry powder i nhaler. he t he invention may
be adm ni stered rect or \Mg : , for exanple, in
the formof a supposi o pessar or enema. Cocoa
butter is a traditional suppOS|tory base, but various
Benzyld-({&thydrokydighamdymeiiayuid e 2 4driagplpi-dipreatyb eiperdineritagioxypls (Preparation
25, 5fg3r16r7@ﬁ1h@|)/vt/a%gd|§s6|ve@dﬂbtﬂérﬁﬂ é@tomrbrﬂvé/mrh&mtr@rfmb@t ﬁsg) by palladium

hydroxfde r[WﬂF%:PEIS' nogtl/ %Epé) )Lb deegugt?e ISHréI at rBELS(fé %our%he reaction

mixture @ab rcodlea tb- rootmatiegetratireaant filteogr mmuelol arbob@%s'ﬁterwent was removed in
vacuo %ﬂm%géueoygar tBﬁed &e\f\ﬁggn' &éhlmetﬁénéq | al he t'?:‘rt(g&ﬁ‘rq.f) The aqueous

or ear, pI cal
layer u%sspaﬁteda ang ét%\ngs%d su%tp@qtsptﬁq S@ﬁ*ursdtyétpm@m splgtion (2N, 200ml) and

extracﬂe& Q\Iltﬁrdildhlordh{'é‘tt%ﬂb %&Oﬂﬂi) ]:I'ﬁls %Fgah@ 1§t WBe theBXdiiBdl over magnesium sulphate,
or_, ocul.a

filtered %pﬂe Sf)IV rﬂsrgrﬁgvéﬁglpuvgcé‘uooﬁﬁ% r%uﬁ{a Sma"tl%rlal Hgsg?e[aca/gﬁliged( gora.acetonitrile to
fumisteths tifelralbeungets asyhgn gel, inSovelvieehPgand
'H NMRQBoPiAg M@@L%f@ 9. 56%'2#?)0{‘5? (nh, PR &5y m, &Y, §r9§3m 2H), 3.40 (m,

enses an articul ate or Vvesicular systenms, such
2H)4ﬁ§6§dﬁﬁs7%¥ #1 GodérERPM-A pol yner such as
crossed I i nked pol yacrylic acid, polyvinylalcohol,
@hﬁronlc acid, a cellulosic polyner for exanpl e,
ypropylnethylcellulose hydroxyethylcellulose
: , anyl ) 2 3 gl iradhhtpigeridin-1-
wﬁmn@mhﬁaﬁkdxﬁgg exanple gelan gum may be i ncorporated
together with a preservative, such as benzal koni um
chl oride. Such fornulations may al so be delivered by
I ont ophoresis. Fornul ations for ocul ar/aural
admnistration may be formibated to be i mmedi ate
and/ or nodified release. Mddified rel ease formul ati ons
i ncl ude del ayed-, sustained-, pulsed-, controlled-,
targeted, or programmed rel ease. The conpounds of the




such a kit is the famliar blister pack used for the
packagi ng of tablets, capsules and the like. The kit
wotowhetsinvention is particularly suitabl e forPCT/IB2009/052986
adm nistering different dosage forns, for anpl e
parenteral, for adm nistering the separat§
conpositions aat different dosage interval Sy
titrating the Separate conp05|t|ons agajngst
anot her. To asngo conpl i ance, i tNtypi Co
conpri ses ctli ons for adntnlstra |od—ﬂnd
provi ded Wi ‘ﬂi Nse<tat Ted efiory &t d. For
admi ni stratlioroto human patients, the total daily dose

The tlt? aﬁ‘ﬂ%ooﬁ%(gg\}%g%edﬁsé@%&@%ﬁﬁh E{; l OeHﬂrlt n¥é€t8/ a1|§L‘¥ 2 6ﬁr|%zalg’5-yl]methanol
(Prepamatide 26f 2ddgi Hi74Qmmradl) end dFert-bety9rplompnenyl) i imtdodiveebaat: (US04167167,
2.42g, %4'0%%950%@'%@ Qa?'hé’ m'éfh@l&“aé %eéJnBéH Pt &QﬂaramntSOt &nga cUéﬁon in 43%
total daily dose nay be adm nistered in single or
yield, HT%lded doses and rmay, at the physician's discretion,
LRMST apd| ESUtngd de1 [f+HI’he typi cal range given herein. These
1 a n r [
H nECRRETR Y Eﬁbéﬁétéétgz%”- TR R RRD A3t Sy, 1Y CShehy, 1.7 (m
4H), 1r9éémr 3H). D8 @bI2E) .86 fret 2 fidémddDes 09 by 2;1706128&4@ (B, 7.99 (s, TH)
ppm. Wei ght falls outside this range, such as infants and
the elderly. For the avoi dance of doubt, references
herein to "treatnent” include references to curative,
Prepamptidrid8at i ve and prophylactic treatment. According to
(1-{[1-BRRLRRb BB EH IR DimQhy 1L {181 PUGREBL -V RNENYHethdrdP

conpounds of the formula (1), or pharmaceutically

acceptabl e salts thereof and/or pharnagétni cally
accept abl e sol vates of said conpounds a{ galts, can
al so be used as a conbination with one of upre

addi tional therapeutic agents NEOyatg i stered to

a patient to obtain sonme partf{cul\ar I\y:r\de5|

therapeut|ctehd/resuLL/sueh\as e treatne of

hophyS|oBb§§cally rel evant di sease process

Ditert PR udi ng.! Rgtronv(diRhead eyl - ‘o%‘bH@ﬁ%édt‘%gteF"inR't’%'ﬁ'” 1-yllnonyl}
imidod(catbpnaté {Preganatioh @n, 1.1d, Ri4pmadol) evag Wiss§lved)etlidnsis@@ml) and hydrogen chloride
in eth%%§ r ellsg(g]}rérgélyed:d?)elgg%te?%grlr@g%g% ae]cé‘e?zﬂurgsf%rdgi hours thfa solvent was
remove%@rvgﬁt@uand:thgg%ﬁdtug pﬁrigwongd sefwpen gct&@%gnﬁ@ (gQOn@I}@d saturated aqueous

sodiunf @il‘;a'ﬂid)r%te(sb)utlorO(ZODrlﬂ@erﬁ%lcQ@et Maﬁ%ﬁ@fe@?dr%d&ﬁertrﬁagnesmm sulphate,
ar nac e SO

filtered a&ﬁgﬁeo%&%gﬂﬁ%rgve%rm ¥agup. Slllhe rreS|8\;]ey W%CC %dabybrflugt oﬁat egog(r)afphy on silica
gel eldin@with Hiohloromethnbe: mithar!:880parcabriy (90t 19¢! tseﬁ@dﬁd! andolwoe)go furnish the

title can'B@ r%%létvt/rﬁteé&%%t%lo%&%éld b?srﬁrge' ected frhg:“ea di ffer ent

of used
H NM%%O%MWm ET'F%@%HM %ao étﬂnt1ﬁt)s1t‘g)re92 (3 t?? {n,'574. %28 (m, 21
2.61 (8, @R)| DAY (MHIRHM 4.09'(m, BT, 12017185 (0 1d4H) 8. 8OEPTHINES. Of

fornmula (1) and one or nore other therapeutic agents,

is intended to nean, and does refer to and include the

Preparpiign 29i ng:  si mul t aneous admi ni stration of such
8- (ben@\@cmsn Slﬁt RN b@@ﬂmm&tﬂd(sﬂ\)nom 2 (@ gdaghyaloxy@ipdenylmethyl]-1H-1,2 4-
3 tient,in need o

tr|azoI

together |nto a S|ngle dosage forntmhlch rel eases said
conmponents at substantially the sane tinme to said
patient, substantially sinultaneous adm nistration of
such conbi nati on of conmpound(s) of formula ( 1) and

t herapeutic agent(s) to a patient in need of

treatment, when such conponents are fornul ated apart
fromeach other into separate dosage fornms which are
taken at substantially the sane tinme by said patient,
wher eupon sai d conponents afe rel eased at
substantially the same tine to said patient,

sequenti al adm nistration of such conbi nation
conpound(s) of fornula (1) and therapeutlc agent(s) to

o " o, e



(h) Theophylline; (i) Sodium cronoglycate; (j) COX

i nhi bitors both non-selective and sel ective COX-1 or
w@aHo04smhi bi t ors (NSAIDs); (k) Prostagl andi n PEDERD@GN052986

ant agoni sts and inhi bitors of prostaglandin syn

(1) Oal and inhal ed glucocorticosteroids; (m

Di ssoci at ed agoni sts_of the corticoid receptor

(n) Monocl onal antipedi es active agai nst endagenoiss

inflammatory enti f¥s; (o) Anti-tunor r
(anti-TNF- a) age ts (p) Adhe3|on | ecul e T QY s
i ncl udi ng VLA 3 q 1 - and B2

- recep{ or.antags ists; (r) InnunosuppreSS|ve agent s,
i ncl ‘@%h. bi tiprs of the IgE pathway and

cycl ospori ne;"-s) I nhibitors of matrix

met al | opr ot easeg (MWPs); (t) Tachykinin NK1, NK2 and

NK3 receptor antagonists; (u) Protease inhibitors such
(1-{[1-Qamincqspakiperidiihf- m%hxéHF( w§z 4AdRzAbSY HPPE)peianet o(Preparation 28,

710m@0PME&hS) and ﬁ@én@lﬁx%@ﬂﬁiﬁororﬁm {[idﬁth:btﬂ}l(ﬁmfe&ygillyl]oxy}ethyl] quinolin-
uro oun t act on
201 BREPB0seH R, P a5mine w8 g3l Bterpretpang (om) ans

dimethiyleultphqxigte 14Dy ae@élhomspwmlanmm @6310r axtded.z Mtanstiih@atner sealed vessel at

95°C B & tRlfisNfeS LAl |V\9a@gre?rﬁ)(/$3’v)ﬁyv%c§dmfhea$es%g \Mﬁppurlfled by column
ki nase, Pl 3 kinase, JAK k ki nas

EG-R
ChromﬂPRgréphy(%fj'“%@%'rﬁ"g'”g W&*E d'GEJHVOB@‘“éP%\@%‘@@”%%SOrﬁIE'BP% F9<9s1°dr by volume)
to furn@h thie-tilel s@mhpc@ind ebd pledigdl Nt 384tyieth 5e0miance responses to
Lrms! B & ggg hﬁoster0|ds (cc) Antibiotics and antivra
agents effective agai nst m cro-organi sns which can
colonlse the respiratory tract; (dd) HDAC inhibitors;
Prerarét®a 30 CXCR2 antagonists (ff) Integrin ant agoni st s;

5-[( 1R)(98?ert%‘?18|?5’ ?silh(/{?) Q}EZO(I{E}H%! -Iﬁydroxyfjdlmlﬁenv 1 &ﬁ-HH-Q%C zol-1-

UTTT Llld _I

, . A YA i he Nucleotlde
receptor agonlsts (JJ) Inhlbltors of thronbo
(kk) Inhibitors of PGD2 synthesis and PGD2
(DP1 and DP2/CRTH2); (Il) N acin; and (nm F
factors |nclugﬁﬁg%VLANl | CAM and ELA AN orldong to

the present inyghtion, combinatio thQﬁoOﬁpo ds of
formula (1) with: § H3 anta onistsrq Muscirin
receptor a goni'sts; -7 PDE4 i nhi itors, -

gl ucocorti-costeroids; - Adenosine A2a receptor

agoni st s;
pat hyways such as p38 MAP ki nase or syk kinase; or -
Leukotri ene amt agoni sts (LTRAs) i ncl udi ng ant agoni sts

The tltﬁfco&igtgﬁd V\Jagg%{pﬁljéa- %I’é]s g(ﬁ?n kl-ggé 1%I)]tl Lflgerﬂﬁftyl(e mefthﬁr)g &ﬁi%xH} 2-({9-[4-({3-
[hydrowﬁmwmeﬂ@ﬂ ot %ﬁr@ZQlﬂ)yl}\methyl)pl@r@mtud}npm@@@tne}emyws quinolin-2(1H)-

one (PrdbpaR@bi bE lﬁO@r“hg | deESh%I)ngMQ AeOdahleGRShERS R dScrited th preparation 8, to give
ced @%n%% side effects, including prednisone,

aydbﬁﬁgﬁﬁ'gg oM (i sol i de, triantinol one acet oni de,
LRMS e Ingn@0héddtie di propi onate, budesoni de, fluticasone

'H NMPJ(%U MHQU\#ETHB&I\%LQ&S)B' Cbeoo (énéii-l)"@ftﬁé %ﬁ?ﬁ%o{&'rsﬁﬁ}tﬁ% P82 (m, 18H), 2.19
Inic ts of antich

(. SHiGRER 4] 3151 28 G T % E1. L ad 05 o g B ) 425 . 2H). 417 (m.
2H), 522178 NH)6. g H), Zi1et7r 48y s 268 g, ar el A(nniapsde (m, 1H) ppm.
oxitropiumsalts, nanely brom de, perenzepine, and
tel enzepine are further preferred. It is to be
Prepargligividci at ed that all references herein to treatnent
2-[2- (4L{21M wﬁﬂw@rurqﬁtaibrveew|)rﬁ@h\}|1imi,Z,E-trwzdl-pﬂ@@ﬂwhaﬁéridm-1-vnethvnphenvnethvn-
1H-isoliSaY a;ge conpounds of fornmula ( 1) have the
Ateract with the b2 receptor and
chol i nergi c nuscarinic receptors, and thereby have a
wi de range of therapeutic applications, as described
further bel ow, because of #he essential role which the
b2 receptor and nuscarinic receptors play in the
physi ol ogy of al




manmal s. Therefore, a further aspect of the present

invention relates to the conpounds of fornmula (1), or
w@bavmesseut i cal |y acceptabl e salts thereof andPOF/1B2009/052986

phar maceutical ly agceptabl e sol vates of said conpounds

or salts, fore in the treatnment of diseases,

di sorders, a i ons—kn whi ch the b2 receptor and
/ or nuscari ni eo Mor e
specifically, the mresen nvertnon 0 concerns the
conpounds of fornula (1), or phar euti-eal | y
acceptabl e salts thereof and/or pharname ically

o and
m» of :
ast hma of whatever type, etiology, Of hogenesis, in
e o OR R e SRR ISR 2 it
(Prepagdtibe2§i T78awt Ri28mmal) apd e-{bi@dindradettyhishemgtétrat}- d-isedidniesl, 3(2H)-dione

(Prepallﬂa\’tlglrﬂqIi‘I @Om@S‘Z agrﬁmol?§§ﬁ§]me3§an@3rﬁaﬁ% ad ééé@nb%%t rh%paratlon 12, to give a
t hma caused by pat hophysi ol ogi c
“m“e%ﬂ%fM?%%W8@s1m@xtrlnS|c ast hma caused by environnenta

LRMSfEEUMZSZ?MB%@ﬂtIaI ast hma of unknown or i napparent

@?E@MH}OK}E@HRH&)E dﬁ? hog, . 2%0‘?}1‘7'?!4&'2%43(%{ 'QPiE 2.75 (m, 2H), 2.97 (m, 4H),
3.88

use in the treatnent of diseases, ¢
conditions selected fromthe group

semat ous exer cl se-i nduce
(ry Hér H8H (MAHlce 0 R t2hbrel 2061 @M 729 (Td S d 44sth k). 7.70 (m, 2H), 7.82
(m, 2H)THEBLIHYPah. ast hma, infective asthma caused by
bacterial, fungal, protozoal, or viral infection,
non-al l ergi ¢ asthma, incipient asthma, wheezy infant
Preparationdi2ome and bronchi ol ytis; chronic or acute

{1-[(1-RUQNCARROAK DA Sy M) 01 ERAIA-GI) RSMCAN-1 0 3 ric BTEY V1 @bHWAY Sethanol
obstruction, aqp enphysema; obstructive or

i nfl ammatory ai F of what ever type,
eti ol ogy, or pathogenesif#, \n,par icular an
obstructive or inflammuatory ai sease that is a
menber sel ected fromthe group conshﬁt g of chronic
eosi nophi li ¢ pneunonia, chronic obstryctive pul nonary
di sease (COPD), COPD that includ It
pul nonary enphysema or dyspnea
associated wth COPD, COPD that

irreversi ble, progressive airways obstruction, adult
The tlH%@me@Hnﬁr Wa%llpsﬁtpﬁ@ééfogy Ad2-thn-[4 Amroxﬁilah%waa@thldw Foi.2,4-triazol-1-

yI}metﬁ\)I)b?ﬁ@%ﬁn hyIEE@I{W}br%S?ﬂ}étl’(}yl]Iﬂ‘l -IEEMRDROURDIL)- d.&eO('Pt?e%radérum 109 1.59mmol)

using (o ari e B %@Sp%%ﬁ?@% BB oG ofRat ol 75 ek 7s0mg.

LRMSeES$|oh/p¢y7, [MoH] pat hogenesi's, in particular bronchitis

+4NMhHQ&)MﬁzﬂW@fﬁﬁN@Léﬁ%eﬁ¥§ﬂrﬁEﬁﬁhQﬁ?mgéﬁypg§Qﬁ%Wﬁbb@QmoﬁH)254(m
2H) 2. %3 (n AHYR-83 67 g Ri0R (8, ZFb)ét%?r(F ) 7P R cHITi 29, (Mg Pid) fogrs(m. 4H), 8.38 (s,

1H) pplt.onchiti s, dry bronchltls i nfectious asthnmatic
bronchitis, productive bronchitis, st aphyl ococcus or
streptococcal bronchitis and vesicular bronchitis;

Prepargigta8 | ung i njury; and bronchi ectasis of whatever

8-(benkYRE)- 5 ﬂh FR)01 @@Mwaﬁl{dl@@iﬁlﬂ%ﬂﬁﬁﬁﬁJﬁHZ -(U2-pt3-inGatbAkdiphenyl)  methyl]-1H-

1,2.4-tf1azo -am1 e%v mnolm@(ﬁ-} -one
UTICTimecitl a

sacculated bronchlecta5|s fu5|forn1bronch|ecta5|s,
capillary bronchiectasis, cystic bronchiectasis, dry
bronchi ectasis and fol licul ar bronchiectasis. A stil
further aspect of the present invention also relates
to the use of the conpounds of formula (1), or
pharmaceutically acceptable salts thereof and/or
pharmaceutically acceptabl e sol vates of said conpounds
or salts, for the manufactdyee of a drug having a b2
agoni st activity and an M3 antagoni st activity. In
particul ar, the present inventions concerns the use of
t he conpounds of fornula (1) or pharnaceutlcally

T o I e .




diffractonmeter fitted wiwth an automatic sanpl e

changer, a theta-theta gonioneter, automatic beam
walruengsnte slit, and a PSD Vantec-1 det ect or . PATYEB2009/052986

sanpl e was prepared for analysis by nounting on a |ow

background cavity con wafer specinmen nmount. The

peaks obtai ned wer esal | gned against a silicon

reference standard. e Hspecl men was rotated whil st

being irradi at ed al pha-i X -rays

(wavelength = 1.5 5 h X-ray tube
The anal yses p h|§for med

oper ated @
with thelg nning in contlnuous nﬁ\b set for
a 0.2 second count per 0.018 step over a two-theta
range of 2 to 55 PREPARATI ONS Preparati o
(2R) - 2- cycl ohexyl - 2- hvdr oxy- 2- phenyl ac
(2R) - 2- Cycl ohexyl - 2- hydr oxy- 2- phenyl acet

preparation 36, 4,879, 20.8npnol) was di ssolved in
The g Cempswwﬁfé%%{ﬁ@fidlmﬁwki?d%%:?'ﬁ%ﬂsim PhefviRizgpigeridin-4-yhmethyl)-1H-
1,2,4-t(i&0B3-gl}(digRengnmethanoh dere parationode §90my) drmmAlit @rd 84(beneylomy)-5-[(1R)-2-

bromof1o@e48§2yméﬁ I)'éﬂ}ﬂ&ly}eqrgmgo%lﬂ r2?] ‘8n§88/v6%13%?69§8é 2]58{“@ 1.19mmol)

ntlnue oom t enper at ur
using they pameMpIHe as deppibed ingApRaatPaY e fO G ‘éﬁ'@tﬁépﬂﬁ @0670/M§1’}e760m9
LRMSVESIn/bpoae+EFOrL) , dried over magnesi um sul phat e,
1 il d t ve re C o f
r N SRS SR IARE 9% £Bon LETRY B0l I, Y08 I ol 365, 200, 1.50 (m.
2H), 142589 1H)L ROS(mARPQI 2.66(mngH, QQSQZPM(W] 8H)I—B&WRn(?4'OO4 MHm, 2H), 5.15 (m,
1H), 5@&*\450%&3:@'8%&/1)4 Gkos(Eb 29, ﬁ%(ngﬂh) 7127]@1 (3P() 7%‘3')(m 71-4)77650 (m, 2H), 8.40

(s,2H) Pi}‘ 7.28 (m 1H), 7.37 (m 2H), 7. 62 (m 2H) ppm
Preparation 2 (R)-cycl ohexyl (phenyl)1l H1
Prepamnglgtrl azol - 3-yl nmet hanol ( 2R) - 2- cycl ohexyl - 2- hydroxy 2
onenyl acet am de (Prearat| on 1, 4. 4973B 19. 27mno
5|(1R§A, Jtedibutylidimatiyl, ‘, K2l 2vid s {2n[A-E 35t hweroxatdi nvI)metth]1H1 A-triazol-1-
vl}metml)mbterfwrl a@lam/ll}pr6e6|0nfdtﬁvnarﬁﬁb}emv$84hrmrbmumm%ﬂ%fn@r 2
hours the sol vent was renoved in vacuo and residue
azeotroped with uene (100m ) to give a yellow oil.
Hydr azi ne hydrata.(l 1 1m, 22.9mmol) was added
ﬁetl c acid (90m ). After stirring
at 9Q0C for 2 heur e~ Sol/vent was renoved in vacuo
and the resi du rt|t|o hyl acetate
(250m ) andwsatyrated aqueous soﬁ?{E\%—dar bonat e
sol ution (250mun. The organic | ayer was Xepar at ed,
dri ed over magneslium sul phate, filtered and the
sol vent renoved i%h vacuo. The residu as—purified by
col um chr omat ogr aphy on silica gel [
acetate to furnish the title conpoun ate
olid, in 100% vyi J 1H
8- <benmﬂﬁ%ytﬁt§@qwt f%@@*@éﬁ'g‘%v}& 24 {%ﬁé‘ @rﬁhy%'%y( '&he@é) methyl]-1H-
1,2,4- t(lamol 2id)mettyl)perdin-1-5idthyl} 2hebfl)dimi]arhi}eth3l ddolid2(18)-orlkHPreparation 33,

740mg, Oém&mgnwladljm %%r&ﬂe ?ﬁovb"@gj?ﬁﬁas g]océFDo (g @O&§mg ld_964mmol) and

t1oneri c” exces
methylefﬁ'qhamﬂawe/@31wgo&4ﬁrﬁﬁlob wity dssalves infyle@t (R0mhg /\ertﬁ%'rrmg% 50°C for 18

hours, Beg@ii@aE methiRydicreiyiddnel (14. S‘rﬁ)d'lﬂ|23ﬂﬁno@ wiab @wdddadng sfirfing continued at 50°C
enti.on time

fora b 0 s RSB 0N o e 0F o o0 e <Rl SBocstgne the solven

removdd inJaerions fU(rmsdHhe fitfle ennponohas \edensedlid)in 8Phapalr adlmun 3

t
-RMS: @zgp MF/{ cch ohex I(hvdrox hen rreth [1-1H1,
H NS OOV S HANGIo ) Birah . dE 10 08 Ly Bk Tt SH. 1.38m. 24, 1.60 (m,
2H), 1§er(ﬁq It w107 4m (0 PEERH m:-l))pvmegﬁdhn@-i)ls 08(hHY)| A1 ®(m, 2H), 5.14 (m,
6. 759, 24.2mvol) was dissolved in DWW (62m ) and
(R) cycl ohexyl (phenyl)1H 1, 2, 4-tri azol - 3-yl net hanol
(Preparation 2 , 5.2g, ZOmmI) added, foll owed by
pot assi um car bonate (5.58g, 40.4mmol). After stirring
at 700C for 18 hours the solvent was renoved in vacuo,
and the reS| due part|t| oned betvveen et hyI acet ate

A r=,~ 1 \ . / Ao ~ 1 \ —



resulting oil began to crystallise. The renai nder of
the residue was dissolved in acetonitrile (55m) and
wG@eadoasni t h t he cr yst alline nmat eri al obt ai nedPebhB2609/052986
I| Proly 0

1,6 L R e L B el P Las B (P T GO 3T 1. 800
(s, HYmRE-ti t| e conpound as a white SO|Id in 64%yvyield,

3.4g. LRVB: APCI ESI nfz 487 [N%FHN@C}H + 1H NWR (400
Prepa 35 METHANCL-c/4) d = 1.05-1 .36 (m 9H), 1.43 (s,

47-1 .75 (m 5H)
Methanesurﬁomqa0|d:2={¥l-[2 -m . Hdio 3-4i

t
2H) , 7.58 (d 2H), 8.3 (s, aration 4
(R) - cvel ohexyl (p [1 - drn 45é/pgethyl) 1 H1
,2,4-triazol - 3- m‘;iﬂlwﬂnol

4- ({3-[ (R) - cycl ohe ydroxy)phenylné%hyl] 1H 1, 2,4-t
riazol-1-yl }nethyl)pi geridi ne-1- carboxyl ate
(Preparation 3 , 5.6Qg, 12.3nmmol) was di ssol ved in DCM

A soluBdm 9f  @rE-[2(@-dloxy-rthgiphemyll{eBHiscir8ArTtd-Jiorsd dBrkparafiarer 10,  21.0g,

71.25mhbif il rﬂ&hﬁtetr{ypfeé’fbrﬁee@ﬁ’%@tws cdoRll 9 oBtQUfr%thPiaﬁm%QW 8RL, 106.87mmol)
was removed iI'n vacuo, nd the resid tio

was aggedfRlloned P¥ Itﬂeo‘FVBE’i’t‘—Jf%%ﬁlPé“O(‘féﬁlﬁt')a”%tﬁﬂ'foé‘éﬂtﬁﬁ‘loéf’%&ﬁ Yphe gg7mmol). The
reactioh OcHsUstitrid ei0-binfat @ heod atdi then RGO warihe rosrg aerhiierdtagerAn aqueous
SO|UtIOW p%%@ﬁﬁrﬁtc?aﬂmn% ?I\q QWL%%Q%%ey%i lMeDP&Lu‘?e s{irlredE %’Fg%rganic and
sol vent ane vacuo to rnish the title
aqueo%ﬁwgmreageparawq|qng the)agﬁeopsh regg@y@gip(ép/vdh nm_tro'ggthyl ketone (50mL). The
combifeeidanicNsyelOerd coehedted thi48m0 1§ dIsGIGtic. IT8 B/ ) methyRber (300mL) was

slowly %E%E‘Aﬁ%le_hg %ﬁlu%iér? gg%g??lyitggéam?mw (Q‘?%Oﬂf'\{g%t’_urle \%af adl%ved to cool to room

temper2iye arid then alloged ([cm;tir f}ﬂ)?Z r@ur@OTr(emoliqméas re:fr_moggj byﬁiltreitle@‘r and washed with

terf—bu%i ﬁ\%th%mathgr"&}x 23mPp Tﬁg]sol%l'alas dlrregan G/gauozetfl)45°c,7 fol & Kdlts to yield the title
( ”ﬁ 58 2H) , s, 1H) ppm

Comp%w %ﬁ%%PFWEWQSOFH@9?YWP@ %%ﬁbound mas prepared

'H Nmaqcmmmgot:g) & he.gbas, Iwwzngs PODEE cin, e3.89TR03 ¢ ) y4d.37-4.40 (t, 2H), 7.13-

o e TR AN AT g >

(Preparatlon 3a, 2.0Qg, 4.40mmvol) was dissolved in
Prepadiig@ne ( 11m ) and stirred vigorously to achieve
R g u |I|aat|g 4MtHCI i n di oxane (5.54nL, 22. 1mmol)

- tirring at roontenperature for
24 hours the sol vent wa removed in vacuo, and the
residue partitioned bet di ¢jhl or onet hane (50n.) and
saturated aqueous sodi u grbopat e solution (50mM).
The organic | ayer was separ#t é&q, dried over nmagnesium

'.
sul phate, filtered and toI vent renoved in vacuo to
furnish the title conpound~as a colourless oil, in 96%

To a sydrgl cq D- &/ro'é v el est@}P@b 0§SAGOW%I SZZ\c&tBMﬁHB(bm*mrlehd\Wﬁer (65ml) was

added IaogguolZ Wlo@%yl %—pydrow %@emylgq_etl% ﬁﬁ:ld @_’163 Og 2926(3"1() Tr‘fH)uxture was heated
to reflik 8381 (hour drd)ther? alm@ed na cé@itq rodmOemberatuddyerrigHd6THedixture was further

cooledztgl)4°%Z<6r 117ho(n@ aﬁa I_hen fﬁter%é \{V{}gth 'd)lth cZ 5a%et()ﬁtrlle2(l_|b0ml§t033;reld a white solid

repara i on
(169.98)5" [Ths( §H0[ (% PETEORRMORVEFBHy PEREN PHEL Fy5L) PPY 0.3 aqueous
hydrochtrié rablaZQJF’QS]m YiéqWETH%YBrbﬁhl@ﬁybrdWQs $eparated and washed with 0.5M aqueous

: bonat : . :
rverocH gt SO Pl P ERETGH o P iRnaIon eI ey 1o A oorp i vacuo
to furnisi thertktlazahpadny by awhitessotd, 8¢ Bgepar ati on 4 , 2. 0Qg,

LRMSsA&ﬂ@gpl’n)z agnir tert-butyl
r onono 5 odi car bonat e {USO4167167

N&Q%QWB'F) MéPé’b‘aPséb?%a“ (M 4Bl & €9 itreedary! 4ng@ 1H), 1.49-1.63
(m, 3H)r1.€34-hy$ ani me, £ 21-359(m, 16, Bonob) (added7 36\7 38 (mS2H)r 7.618.60 (m, 2H)
opm at 500C for 18 hours, the solvent was renoved in

" vacuo, and the residue purified by colum
chromat ography on silica ge# eluting with
di chl or onet hane: net hanol : 880 amni a (98:2:0.2, by
volune) to furnish the title conpound as a clear oil
|n 6096y|eld 2. 6g (contalns 10960f other trlazole

o N N1 Y ~NN S A~




1.94 (m 2H), 2.31 (m 2H), 2.63 (m 2H), 2.93 (m
2H), 4.07 (m 2H), 7.16 (m 1H), 7.25 (m 2H), 7.58
w@eg10a68517 8. 31 (s, 1H) ppm Preparation 7 PCT/IB2009/052986
8- (benzyl oxyV5-r(1R)-1-(rtert-butyl (di met hvnsi |l vnoxy) -
2-a9-r4-a3-r(Rvcvcl ohexyl (hvdr oxy)
EXAMBLES\y| net hyl 1- 1H 1, 2, 4-tri azol - 1-yl ) met hyl ) pi peri di n-1

Exam9|gl11nonyl ) ami no) et hyl 1qui nol i n- 2(1H) one (R) (1
d J

v, e 1
ﬂmﬂ}@_@m)i-@@tmmw] -8- hvdroxvqumolln 2(1H) -one
8- (benzyl oxy) - 504 (1R) - 2- br om) 1- {[tert but yI (
. : | . .

(WO20050928
car bonatg,(88
acetoni tri I@N(7|

partitioned bét ween dichloronmethane (50m) a
sat urated aqueous sodi um bi carbonate solutio o).

5-[(1 R)T f ﬁte rbggrﬂéuﬁ]e{h?ds%]g%@sz (%ge-ﬁﬁ[ﬂg%%cl%elxﬁ%y&%ﬁf)p%ﬁﬂﬂ@%l}* fy-1,2,4-

t”azo"?w&m?@g'?%ﬂ?é'd‘Wa“sy']ﬁ?ﬂyl}?m'éﬂ)ewl BHYURTYIERRBreAttbgre drgPasaion 8, 13.06g,
16.06r6mdl) was giedohvell it mamand! (4B06hi)ciab aredtaiumafue ideeRivag ado. BBhbl) was added.

After s?ﬁgg ?l{ L@ é?o? 1% hQurg' e so?/gnt%ag rgn(méd Yno\}agt;;gsgr‘g_}ﬁ/% {/elgirgp%ggtitioned between

_ | e conpound as a clear glass _ : _
dlchlorgmehhgne(rodh@rai (SO EsbF ardtwat@ci PalEol L sqdi bicarsenaty jolution (500mL).

The orﬁ;@ e‘ﬁ%& s&glratéﬂ angﬁ)éac{u%dﬂ] Ia;br ﬁHhe\IWtrédﬂ&QMM'dﬁohloromethane/methanol
(450m g-/:oTba]gg ()Fﬂanﬁ'_baye(ri ek dﬁengve(r I_Hgag’fg?_ﬂ'_r% I]bl?%I ﬁfe’red and the

soIvenBH)novq_d BZagum, TixHesid@e B4s p(umfledZtH) colutngBrapmatogPaidhy o SI&& gel eluting with

dICh|OI{)%thglﬁ_9 metﬁar%?‘SéOerr{]r&l)la (9% 1%% 6jWol J’to ﬂrrr?f& &&ltlg&!)m_})ound as a yellow
. 95 , 7.41-7

foam. B2 O B, (i 2H) 7 56 (m 2H), 8. i (s, 1H),

LRMSBESI4n/£ 699 [MHH]')ppm  Pr epar ati on

di. V.

H NME (%9%0 Fﬁﬂé@(@khégr o)'?%‘shl f‘/snl &}3“)8%% in, $hi% 2,35 (m, 3H) 275 (m, 2H)
2.95 (my $kz 6109 |(mvﬁ'|)pﬁéﬂ NmDﬂiﬂ)pé{ﬁﬁdfii n1J'|) @/95 hﬂoﬁb'DaY 15-7.27 (m, 4H), 7.60 (m, 2H),
8.33 (HMHN 3TN H) pgn.hvdr oxyqui nol i n*dHVone

8- (benzyl oxyg 5-[(1R)-1-{[tert-butyl (di methyl)silyl]ox

y}-2-({9-[4-({3-[(R) -cycl ohexyl(hydroxy)
Examglaéay| met hyl ] - 1H 1, 2, 4-triazol -1-yl } met hyl ) pi peridin-1
RADRA -

(161ng, 2. NAf/ter/s\t/l/f\)/n\g/rat lux for 1 hour
the reacti

'xture was filtered t ugfy_arbocel (r)
and the nty renoved in vacuo. The re<§| due @

purified byx ol limm chromat ogr aphy on sili 0

el uting with dichl oronmet hane:3%t hanol : 880 ABR] a

(97.5:2.5:0.28 to 90: 10: , olume)tofthe

title conpound as a gl ag }7% yi el d, 180ng.” LRMS:

APCI ESI mz 813 [ MtH + NFR (400 VHz,

METHANOL-c/4) d = 0.00 (SSO3|H) 0.30 (s, 3H), 1.10 (s,

OH), 1.45-1.94 (m 28H), 2.21 (m 3H), 2.58 (m 3H) ,
5-[(1RP2-§F[4-{3-[(RHyplohexal(i98roxydphendmettB11-1A- 1 2 -trididl- 1ylmetiyl m  piperidin-1-
yI]nonﬁ}'é‘)n1no§-1 ‘ﬂ\?dr&*?eth}l!?)}-oh (ﬁo@éwﬁam ZHFl))aong }-éxa(n%le 1‘H) 2(79* 3% 86mmol) was
dlssoIVngm E’]ﬁ nqj,r( }zaldl 3P lglon 01H21aphthalene q 5~ dlsumnlc aC|d (82 Omg 2.86mmol) in
water @m{)2adidd {rdpwived ITh ynixadrh yay stirreeirgt Irdonvienybatures oiendghit.efhé r&ulting solid

- hr. 4 h .
was reﬂvg’d"ﬁy Z@rg?ognﬂdﬁnleg r‘h( Qchg;éﬁilg V%;Uée g;tdf'g@?ée lcﬁlﬁ %'df%'g o(’ﬁﬁ’s material was

di i sopropyl et hyl am ne (46. 46g), N-vi nyl phthalin de

(43.79) and tri-o-tolyl phosphine (7.31g) and the

m xture was purged with nitrogen gas three tines.

PaI I ad| um acetate (2 7g) was - added and the mxture was

o, NN N — .

car bon(wet)] (5<nfg) added foII ovved b nmoni um formate
@P‘ém




Alternatively, the title conmpound nmay be prepared
according to the follow ng procedure:
wWQ2q1840p45171 2- hydr oxy- et hyl ) phenyl ] - vi nyl } - i soi neCT/E8820092052986
I 0
treatedj{l/vgr{;gle&gﬁcﬁ%%{egwo% t% volu% % 23(%)((1)%{%3 %ZL_JIIH(;% %Lﬁsé@%)g he%ted to 70°C and
then slog@Plafta £9 g(o(v?r %hw a’ h%gﬁﬁlwﬁ)re%p@g iPY gltrawo_[]zwa#'g@ W|th water and
dried id Bactorelidid ;B dtld denpalnd asraecrtrgwiwr@q&mats@d ﬁrmg20p5| room
1 e u 24 t t
1 EETREREE Vool 528 B ol P B AR A HAETEly 7. 02
2H), 4i0@ (ext Bi), S30dmatld), @ﬁ@(}d}ﬁ_l')) &hdl (Cbalsl$e7d13t(hr @ugw 2B (pa@Hof7.41 (m, 2H),
7.56 (i#] dH) CRO D@, oHYVas Y @011y & fip &t hyb 8304, 3H§ppriNe sol vent
was renoved i'n vacuo to yield a light Brovvn solid
whi ch was recrystallised fromethyl acetate: heptane
xmn@é 21, by volune) to yleld the title conpound as an

(2% d . 4H). 770772(dd 2H) . 7-82-7.84 (dd, 2H)
ppm Preparation 11

2-{2-[4-(2-Bro
ione A solu
2-{2-[4-(2
-di one (P
tribron'de (

Hethyl -|r$ﬂmnd , 3-d
f

r oxy- et hyI) phenyl ] - et hyl } N c' ndol e-1, 3
ion 10, 22.379g) and phospho

) in toluene (500 nL) was .ﬁiluxed

for 4 hoursfN m xture was allowed to cool™0 room

t enperat ure, luted with ethyl acetate (300 nL) and

carefully quenthed wi th sodi um bi sul phite/sodi um
The titlé campamet\gas( piepardd fiom B! B)-1-{[fOSutdYimetRgBsilplicygrd-{2-(4-{2-[4-({3-[(R)-

cycloh%@y(f?fdr ?)h?@mtﬂﬁ]elg{l ﬁg? ér\ééﬁgglp:ﬁ}pwt@pplggmnbﬁ\ljl]eﬁ?q' um
phe”y'éq*hyéer“BQ}éWy%ﬂ‘Wﬁ%y%'P‘aﬁa?t(B*)aﬂﬁa Esmpeetet dbed 308 @é&r@@ol‘) using the
same rhBtBod &Sdbstiibag irsexam@le(12%h. ARG yeWas sdlit | it aT@tyrd, Widd

fgbutyl methyl ether (100 ni; 9:1, by
LRMSH:%F]WQ Oé[ﬁ/ﬁt Jve the title conpound as a pale green

"H NMEo(40@) M"!I.Z? NﬂyANQLNMF@-(MQﬁ)WHﬁ (mCeit. 3y48d -&d (2“ @Bl) 3.9ong. t1H), 2.08 (m,
2H), 23B)(m, 3P 853 %82@ 2.6889.97 @, 38 %(519(n(,t2H)7?4FB7, d32|8)8538% 1H), 6.61 (d,

1H), 6%;5@3%;'3 ggz(( 4'1)2(2—15 ff?;ry??') sz’zg)p(g]rglt—ﬂgﬁgidz% (9% &) pom.

2-[2-(4-{2-[4- ({3-[ (R -cvcl ohexyl (hvdr oxy) phenyl et hyl

Exam%F%y'l 2,4-triazol -1- yl)msthyl)pi peridin-1-
hI)phenI)ethyIl H-|30|ndole1 , 3(2H) - di one
5-[(1R 26243 d(iRarsydlehe {hemying 1!7{71 2|4+.tr_|azol 1-yl}methyl)piperidin-1-

vI]ethvgé\ﬂgegVIﬂaﬂf}';]arﬁnMQ Iﬁ%?d?@é!ﬁ\}l] d@dﬁ:&@d’uﬁﬂohrﬂﬂ(ﬂ“) oneB. Zihphthalene-1,5-disulfonate
nmo

2-{2-[4-(2-Bronp-ethyl)-phenyl]-ethyl}-isoindole-1, 3-d
ione (Preparation 11, 7.56g, 21.1 ) and

triethylanmne (13.3m, 95=9mnnof)Nwer/e i
acetonitrile (1§0my. A irring at

salt

hours the selye e , ape e
resi due pai oned between di chl or onet hangy¢200m )

and wat 2000 The organic | ayer was sep ted,

dried over gn5| um sul phat e, Ebl tered and

sol vent ren%v in vacuo. The r 831 'due was pur|f| ed by

col umm chromat®gr aphy on sit®sa~gel eluting with

di chl or onet hane: net hanol : 8 ia (98:2:0.2, by

vol une) and the resulting n® then triturated in

tert butyl methyl ether to fsn:ﬂmlsh title conpound as a

solid in 28%yield, . LRVs: APCI ESI nifz

5- [(1R{ M?-ﬂ‘l {2- [iﬂBWCXCMGXWrOWth%]fm 1 a4.trl@oll‘gylmlﬁthyl)plperldln 1-
y|]ethyl$rlrrl)eny|)len@daarﬂma71 iy oxpdthyi]-8Lhydibx{dinokd=k(1H Lorfe0{Hxakple( 17y 935 mg, 1.33

5H), 1.94 (m 1H), 2.03 (m 2H), 2.38 (m 1H), 2.52

(m 2H), 2.73 (m 2H), 2.9063.02 (m 4H), 3.86 (t,

2H), 4.08 (d, 2H), 7.06-7.17 (m 5H), 7.25 (m 2H),

7.58 (m 2H), 7.78 (m 4H), 8.32 (s, 1H) ppm

Alternatlvely, the t|t| e conpound may be prepared

o N a o o




LRVS: APCI ESI mlz 632 [MrH + 1H NWVR (400 MHz,
METHANOL-¢/4) d = 1.13 (m 3H), 1.22-1.37 (m 5H),
waQ@ 2e18/004517 1H), 1.50-1.74 (m 5H), 1.94 (m 1H)PCRIEX809/052986
mmol)(wrgs o%i‘))lvec? Fsrﬁetg ol a‘l?)mlé) J(ASS%w(IgA o@%dna&e@ng%ulﬁlc acid tetrahydrate

(478 m;g @@3 anq_o}) |(| mettgqyl (5 -ynLigla% ﬁﬁideg %d the. @%cm(ltﬁﬁe tlzarq)’orm?d was redissolved by

adding( WatedHd) mLBa@® héating. 1The pmingPscRpian a\tab Gvadasated in vacuo re-suspended in

metharQO n,z%%r[nﬁ ang?ﬁl %te%QO re?trp( a0 (? Q%\;pggg Ne lsuepterhrya!a%lp WA, ecanted_ fond the residue

and thy|rmdp@| rgﬁgwmlnwmnhhﬁ@ mL) and heated at reflux with stirring for 4 days. The

resultirgs ;Brgclﬁll‘éte{\gas[ (ﬂ)ﬂécrte%" Hy(ridati6y SALMRY Vhdr Ve sy s thefitRYdompound as
1-yl }net hyl) pi peri di n-1-

2 coog st kbgrtalt) FiEy 1 - Liv i <oi niol - 1. 3(2H - di one

"H NVMRREEP MiHat DHSOLR) 5 3.0/84,-1.59 BBrBD] ). 50634 $usfrontieer2iia (m, 1H), 2.19-2.27

(m, 1 ti“@s” b1 g@%ﬂah gnsohydrasi ngg. g@é‘%ﬁy )3118 ﬁ%g&“&h) 5.07 (s, 1H), 5.30-

t 1
536 (p h@r%lec@ 15 s 6 SLBI0B 6 1) BB Th LAt o 1%1%\4«@ Bpih 24-7.28 (1, 2H).
7.39-7 @B &t 12, t 728627 .69 (d, @, b4aby9od (dl RHRBI16r8. mr(d M)sbad (i H), 8.59-8.74 (bm,

ted in
2+, s S 83A% 2‘*3%%%119 el AR RS AFIRR 08 <o o
in 81%yield, 2.57g. LRVS: ESI nmfz 502 [MH—|] + 1H NWR
The cKyétQI@nd\/dem pﬁ@_ﬁm—tf@/ Btdceds deskribtt doold® (Kdimn 1])‘H1§)o has the characteristics

shownén %g Cfrrtﬁsparfgﬁng f\’;%%rr %Fﬁy %n’horbg%l’@m %ﬁlgﬂ&)n?/ 1. g1a(nac§1aracterlst|c peaks

are at P4, 1871, D0, 222 And 2.6 4efrees/2-theta(irf. 1 d4dyges 2:thga @mq ar@ Hyrther given in table
1belod- 99 (m 2H), 8.31 (s, 1H) ppm Preparation 14
8- (benzyl oxy')-5-[(1R)-1-([tert-butyl (di net hvnsilyll ox
y)-2-([2-(4-(2-[4-((3-[(R) -cvcl ohexyl
(hvdr oxy) phemgblagt-tGHaiatdriskid PXXR A péakis & Exariiply P3 met hyl ) pi
peridin-1- yllethyl)phenyl)ethyll

Angumqo ffﬁ;agg.twd' MRNGIL (Zef [HintHR] 9 Tt AhbiE (ZBTTHOMEShsTFS,
ﬁb‘ep?" E‘JI 44ILPL” L 1\5 284 4+ |- 3I0\5 la [ 122i1l§5l h H 84§I
63&35) | }L-EL I_.éiL‘_l-q \1{6(ﬂl4l MOeT MY sPENY T TRLERY T Prpep =

905037 L, 89 L 16981 | 585\ L 24709, | 456
105@; e,p'l:'at’dc“. 13, 217y \ y. 12 SE%, § Par‘."‘2)1‘3"@“!’2ber.zy! 3 "3')
10.89% F1 Dy o186 opel 1- 11990 ¢ Toue 0041 e hyAR02] [yl oxl-bt hy
1598 i hol 1322 11 - o f9%Purpoos/ ¥8286 | 248382 51 24H3F)
11'?@. ng-t he“%%ire_l ' S desc“!ﬁ!gbed’ in Zrebar at | 051'.6/1‘ o
12.08%/e whit e solj d194%9 40% y|62I3d, 2 ’2{36-1I3~|\/R' ESESM 2z
13.8870 [ MeH] 218 11 INVR2Q2880 NHz . 40BTHANOL 3962 d [= - 8433
14806 3H) 15P 04 |(s,2B¥P (. 76 806 9oH) 31.084- 1 |76 e&y
1508H) , [ 1. 264 m B3H)2120439 [(m 79R), 4. 5B5G88 2H), 185

2.64-2.79 (m 5H), 2.79-2.94 (m 3H), 2.99 (m 2H),
407(d 2H), 5.15 (m 1H), 5.30 (s, 2H), 6.65 (m
Exam Examgiépb 7.06 (m 4H), 7.15 (m 3H), 720743(m 5H)

5_[(@ ZF Hé-(g- é Ié i%gE!.(t’BI)-8¥c?g%g>(vq(hv02<;9v)phenv?’metlgv%I 1&4"& 4- trlazol 1 \g}drﬁe:l'hkn)plperldm 1-

yllethyfp ] y

4- a3 r(RchcI ohexyl (hvdr oxy) pheny thyI | - 1H-

1,2,4-triazol-1-yl)methyl )p o n- 1ethy|)heny|)
h

et hyl 1am no) et hgh 1- 8- hy @ Y nol \ 2(1rH)Non
title conpo nd yas _mp par from

y}-2-{[2-(4-{2 %
[4-({3-['PR) -Eyclohexyl (hydr y) phenyl met hyI@-Ll 2, 4-
triazol - 1- yiNgethyl ) poperi dina: 1-
yl ] et hyl } phenyll ) et hyl ] am no} etcﬁgfl ] qU| nol i n-2(1H) - one
(Preparation 1, 2. 30y,° 2. 81nmol ) _using the sane
5-[(1R 295- Qg@&% driExyil(RydP6 g RAE Rlirh R 181H-1,0 -t@Hz¥E1 M methyl)piperidin-1-
A Pﬂ[ﬁg& §0|({I %91%(y¥el)§%2Wng]LRNS ESI m?} y)pp
[I\/H-H] + 1H NMR (400 MHz, MHETHANOL-c/4) d = -0. 28(s
3H), -0.04 (s, 3H), 0.77 (s, 9H), 1.02-1.22 (m 3H),
1.22-1.51 (m 6H), 1.51-1.76 (m 5H), 1.95 (m 1H),
2.08 (m 2H), 2.39 (m 1H) 257(m 2H) 269-2.81

P P —— A ~



86. 7mmol ) in tetrahydrofuran (30n.) added dropw se.
After warm ng to roomtenperature over 18 hr, water
w@ 1a0mv451as added and the sol vent renpved i n RETIR2009/052986
yl]ethy%'%{a‘eS%‘%ﬂyﬁéjrﬁngyaﬁhy‘aﬁfxglétﬁ)}l]%%ro\%&tﬁhoﬁr‘i g(}f @%QE?%r)ﬁ(ple 2, 50m 0.07 mmol)
was dWOM’?dét W?‘Iha%i’é@t Bk 4§ QQJUtQOGHfr\S‘)CC'”‘Fr?é'dC(SﬁﬂFQﬁé’deP'@%Jhi”d“etha”O' (1 mL)

was adid@y @ing thaeresultith | cxddyo yeutionapnes ital m@u}aw@t Standirigl dvern@lit. The resulting
gum V\%n Qet}lggglvg’og lg ei%%o{(?@%@ zTndrlNa\{é}C(gg Pgl_a wi Hcrrél %1'% %@qhé 0\‘7?/ed to cool to
room tRNRer@tqggzowm_Etlmrgmgq@:mm%r,eguItwg:prq_mq;gtewag;poﬂqﬁed1tzy|.fvtrat|on and dried

under acli&n tapréible the titlelcdniPourdtlls, a ®Iddfedserysidthe sdlid 18 gy 1H) ,

ol B, Bl 2 i 8 ey R B 225 . 1, 22

4H), 2.42-247t(mi 2:2)0R-63-2y08rtet PHND.71-2.75 (m, 2H), 2.84-2.93 (m, 6H), 4.02 (d, 2H), 5.10-5.13
(m, 1@@5?{&9XMF%%QMC1H " RYFr ki 6]—1) 725 Eﬁy%bgh I2H) é’fd @Z9H), 8.38 (s,
hanol reparation 17
H) PRfas d| ssol ved in ethanol (400m) and SOdI um
bor ohydri de (3.03g, 80.1 nmmol ) addedportionwi se. After

ExamaibbEring at reflux for 3 hours the reaction was |eft
—'?I‘o—cool to roomtenperature over 18hrs The sol vent
2+ 2l 1(By¢H ph 6

igzgl- h\d}methvl)plpendm 1-
vnethvﬂ&{eumwﬁ/hérmnatp@rdaﬂbéfhmts Wdex?(ﬁurﬂ)% zﬁhvbﬁ&ﬂxm&ké@salt

pentane:ethyl acetate (3:1 to 0:1, by volune) to
furnish the title conpound as a am in 79%
z

yield, 16.4g. LEVS: APC (VAL 1H MR (400
Mz, CHLOROFORM{c/)Hd/= Oy 94-1.80 (m 1 H)\, 2, m
1H), 7.25 ,"533(m oH), 7.67 (mMn~2 700

reparation 19 "o

- [ cvel ohexyl hvdr oxy) phenyl yl 1-1H
eridi ne-1-carb ate The

cycl ohexyl (phenyl ) 1H 1,2, 4-tri azol - 3-yl et hanol

5- [(1R)( E E[g EP {nglng{? ESI}’]JI f)bclo%exyn‘g){dﬁoexy% Qnylrpet gth ﬁt (1 ér&agglt 1y -yl}methyl)piperidin-1-

yl]ethylzp@BMV)]armscp}n‘ghytdmew@MeB hwémmﬂmﬂn a(élsl):mekiédamme 2, 50mg, 0.07 mmol)
was d|§£cﬁléaﬁrﬂn'eﬂanc??x1 mLP Mis¥iBtich & k@Rdric @kl (80 6%7%@J>I}jm methanol (1 mL)

was aciséggﬁﬂﬂ_e rgftﬂt ngd:go.udn_ sﬁ%tmfzall%ged( Lnevgg%aﬁe %n 3§1n? ggs om_ﬂlg']\ﬂt‘r he resulting
gum whs 5®|s(smyecﬂlﬁ)qthahpﬁ(2 5(mi.) Bid)watét. (8 nilmwithHieatir@y. 38 tiiem allowed to cool to
room t(l:llﬁ%eral%r \glﬂ{ mrrlrf'_&/eml hpSTt{e%suﬂ?%’prgmdtZte(V\ms c%'_gcted7by%ﬁratlon and dried

(m g arati on
under WU %@9&/% %mnour(dpwe?q %I'F'?P%W%‘Pﬁ% RJE BBt 1

'H NMR2(4d0 Mleazmse&'a))ﬂ 4 o@bhiasaqml, 15He 1011198 (epaprand-2vgasm, 1H), 2.46-2.49

r fr
(. 24 EREE B8 BT TR U0 2007 (0, 91 $ 044 2 549522 (m. 1, 051
(m, 3H).16.99A8| U‘!DFW%M:Q h‘yl6)'|[b|7p?é’rﬂ%7(fm2hi) 2B Ib Y. 818 (d, 1H) 8.39 (s, 1H) ppm.
(Preparation 19, 450ngy, 0.990mmol) using the sane

E hod as described in preparation 4 to give a clear
_%'E,&xam ,in 91%y| eId 320rrg LRVS: APCI ES| mz 378

vllnon\(l}'g}nr%lfu-'hydlro@%thfﬂ gﬁv&myqaham zm%n; 75(m 3H), 2.03(m

1 (m 2H), 4.05 (d,
2H) 7 15 (m 1H) 727 (m 2H) 758 (d, 2H, 8.31
(s, 1H ppm Preparation 2 1D -tert-butyl

{Q K-dS- f cvcl ohexyKhvdr oxy”phenyl pnethyli-I1HI?
-triazol-i-vD

pnet hvD- pi peridi n-iylinonvD m dodi carbonate The title
conpound was prepared from

cycl ohexyl (phenyl ) [ 1- (pi peridin-4-ylnethyl)-1H1, 2, 4-t
riazol -3- yl]nmethanol (Preparation 20, 300ny,

0. 846mmol ) and di-tert-butyl

(9- bronononyl )i m dodi car borate (US04167167, 357ny,

0. 846nmol ) using the sane nmethod as described in
preparation 5, to give a white foam in 61%yield,
360ny. LRMVS: APC ESI n12 696 [ MtH + 1H NI\/R (400 MHz,

A ~ A ~ A TN



yl') (cycl ohexyl ) phenyl net hanol (Preparation 22, 150ny,
0. 303ng) and 8- (benzyl oxy)-5-[(1R)-2-brono-1-

w@ patetno4sibut yl (di met hyl ) si |yl ] oxy}et hyl ] qui nol i PER{B26)9/a52986
ne (W005/09286, 148ng, 0.303mmol) using the
met hod as described in preparation 7, to g
oil, in 24%yield, 66ng. LRMS: APCI mz 904
NVR (400 MHz, METHANCL-c/4) d = 0.07 (s,

/

3H), 1.15 (s, 94, 132165(m 22 1.6 (m ,
1.92 (m 2H) ZQJ(m 2H) , 58 (@ H) , §86
2H), 3.01 WHM (m 2H), 5.52

(m 1H) s,2H) 6.95 (d, 1H), 7.4-7.69 (m 8H),
7.79 (nf°2 .86 (m 2H), 8.59 (s, 1H), 8.74 (d, 1H)
ppm Prepa " on 24
-fdRVI - | ftertgbut vkdi met hvnsi | yl | oxyI N gg-
-aS-f cvcl ohexyKhvdr oxy' | phenyl_net h)4 | H 1
The tttel a%tppopgﬁ) was prepared from ~ 5-[(1R)- {[tert butyl(d|methyI)S|IyI]oxy}2({9 [4-({3-

[cyclohmyltmydir))w)mnylmbmyllkﬂ-y-h Praariydo)- i mah@iplpgtidin-8-yncaylxniep)i N ethyl]-8-

hydro@&t%ﬁb'lelﬁ%y %1&3(;%[%%:{&{ Eli tﬁ ert%%ﬁ?gﬂ% %Eﬁ)gsnlf tt%@as descrlbed in

exampﬁ 1.4 giyea Elgar(g{ags in 65% yield,
LRMS{AWQ:ESIhﬁ/mﬁbQ [wld-t]bxy) phenyl met hyl]-1H 1,2, 4-triazol -1-y

I) -yl a 0 ul i n;
H NME (%Eﬁ W‘ M%ﬁ?e ara %on@gqnﬁéd}n gb%l) %gé %’_ﬁ %E?L%rbﬁ)fez'm (m, 2H),
2.95 (rsa#de) ﬁ@? hdelé)sMéémr il b .66 rd, p1ﬂ‘bp%195atd ah). 8.12-428 (gi. ¢H).&.58 (m, 2H),
8.31 (&hﬁﬁés@k@aﬁ dol 70%yield, 38my. LRVS: ESI mz 813
[ MFH] MR (400 MHz, METHANOL-c/4) d = 0.05 (s,
3H), 035 (s 3H), 1.16 (s 9H), 1.35- 1.62 (m 22H),
Examgle 8- 1. 85 (m 6H) 185 .02 (m 2H), 2.22 (m 2H),

8hdr{ 1- I_pox-- 4- ,_.o dIhQ1| heth 12%ta§o =Ylimethyl)piperidin-

1Ina'ethl|1e753(m 2|_|) 785(m 2|_|)
8.58 (s, 1H), 8.70 (d, 1H ppm Preparation 25 Benzyl
4- ({3-[ hvdroxy(di phenyl )nethyl 1-1H1, 2, 4-tr
nmet hyl ) pi peri di ne- 1- car boxyl at eBenzyl
4- (br ononet hyl ) pi peri di ne-1- car boxyl at e_ ((Bg érmnol )
was di ssol ved igy di net hyl f or manni 40

di pheny! - 2] triazol -3-yl ) -yret-hanol O
(Tetrahedr ynﬁeffyflé(§7f¥iﬁél-1500; 1997; 3. 35q,
13. 65mm}, , followed by potassium carbonate
(3.69g9, 26, After stirring at 700C for 18 hours
the sol vent was renmoved in vacuo, and the residue
partitioned between ethyl acetate (150m ) and water

The (tfhém&gm Ihe q,ke%a”'pFeﬁo!ar%X%mwag) r@%ﬁ ér?et Ptﬂn\)d(g nle‘ﬁg/ %Midé(y} -2-({9-[4-({3-

nesi msul Itered
[hydf01< mf@wtjmt”@/']ﬂb'rh? &iyiazple! -thimethyeipgrigahdingrylaminr)ethyl-8-

hydroxg@lindiini2(} H&-&% (Sﬁrﬁiaﬂatloﬁ) 3@ P60rhil IO QsiMithe same method as described in
m 5H), 1.50-1.77 (m

0
Examp%::i‘%g\fe]%y?lﬁ]w gﬁ!_;g in %Q/J'éleltd 11% (’ 5.00(m 2H) |
LRMSAPZBESI. W@GQMM*TBI—D 8.01 (s, 1H) ppm Preparation 26

"H NMR) (@dib?MME hl/lEtl-mmﬁ_fwb R- 1124)”1 @thy 2)—011 4%462 (m, 6H), 1.87-2.03 (m, 3H), 2.34
triazal -3-yl 1net hanal

(m, 2H), 7(7{434”{ HW?&QWd‘ttﬁh‘éﬂm PEY: rﬁﬂ“]%ﬂt‘hﬁﬁﬁd t1F 87201 (¢h11H) 4. 17-7.30 (m,
7H), 7 BT I3y ()hpitpes . BRI(meHLpear boxyl at e (Preparati on 25, 5. 2g,

16. 78mmol ) was di ssolved in ethanol (300m ) and

ammoni um formate (6g) and pal | adi um hydr oxi de
Exampledwt . o4 dry basis) on carbon(wet)] (1g) added. After

8-hydr&yL5-{ 1) -tirok@ b e x4-f2om (B -[RRikdxy {dibBerhyBaethlPIH M4 bR |- NS

ylim tgcx(i )Ogjggedt_jq n-é-lyge?h Qtleng?e?hyﬁér%tg}_eﬁlwﬁiqu Lnlo IILE( 1ﬁ§jot hr ough

SOt vel F2racuo and t he
resi due parti t| oned between d| chI or onet hane (500n )
and water (500nL). The aqueous | ayer was separated and
then basified with aqueous4godi um hydroxi de sol uti on
(2N, 200m ) and extracted w th dichl oronet hane
(500m ). This organic layer was then dried over
magne3| um sul phat e, fil ter ed and the sol vent rermved

— o . . o o




in ether (2M 30m, 60nmmol) added. After stirring at
roomtenperature for 18 hours the solvent was renoved
w0 povaesso7 and the residue partitioned betweenPCT/IB2009/052986
di chl oronet hane ©E200mM ) and saturated aqueous sodi um
: 0 .

separated, d
t he sol vent i S
by col um chr.gmatlogr aphy on sili el yelu

di chl or onet haneHrret hanol : 880 anm)nl a 90"‘1@ to
80:20: 2, by vol@ne) to furnish the title co
white solid, in 60%yield, 725ng. 1H NMR (400 Mz

The METHANGbuRY 4/}asd pfepbrewro(nm 5-J(ARH-1 {[tbrtzbOty[Ldlﬁath(/lmlyuBkD} 2-{[2-(4-{2-[4~({3-

vy kTl 2y £ P st

aminojswl-8hyerpsmaainelpre(trd-one (Preparation 34, 580mg, 0.71mmol) using the same method
as des8ritedaNEahPIY, Jodivel £ Yelldw dolicl] ih B0 %4, odrsl. met hvnsi | yI I ox

(9 M{ hvdr oxy(di phenvnnet hyl'l -1H 1, 2, 4-
LRMS&DCiE% m/f%é? Thyl ) pi peri di n- 1-yl 1nonyl ) ani no) et hyl 1q

"H NMii (Ae9 MszwElHANme@@Fﬂ 9%, 2)m . 5dion8h). 91 inPeH) 2.07 T, 24, 2.54 (m,

2H), 2188 (hqnsﬁy $lok (i E‘l‘-:qt tA}‘||1}(mlb|t|)1518(m 1H), 662ng 1H), 6.92 (d, 1H§ 7.05 (m, 4H),
azql - 3- ] hanol reparation

715(n711(b-H,g7 251%@%5&6)( ‘H’B 833 d, 1H), 838 (s, 1H)ppm
8- (benzyl oxy) - 5-[ (1R) - 2- br ono- 1- {[tert butyl (di nnet hyI

Membvaﬂerbhepafﬁ“bndl met hyl sul phoxi de (1oom ) and

Cell PQIetsSfﬂal‘Wf (o]211)] (@hlhib@eatﬂrgk@er(@/@méllsad&ﬁ%matﬁtfﬁ &(rpre%&hj frieM@miaR muscarinic
seal egd vessel a ours e )i
M roc R P OGRSt 2PRB! TR AN e T40e OB i 20min at 4-C.

The pellar wamateeys@phyd Drouffed andathg Bdmegeuksatiog ant tchntrifugation steps repeated. The

resultirgj %QI'}?EWJI:E%] EHEE(E hﬁ”ﬂ%ﬁ §lﬁg WI o(g%%l i)gclfed péfl v?lume and the

e title nmpoun
homogeﬂlsgg%sggpéqagfategoﬁﬁﬁm qﬂ:m}ﬁ;on Na@parﬁ?(lgoggg tr[el\ﬂppH)en.leon and iml aliquots of
~1mg/RI szah at i80iT. 30
5-[(1R)-1-([tert-butyl (di met hvnsilyll oxy)-2- ((9 [4-((3
- [ hvdr oxy(di phenyl )nmet hyl | -1H 1, 2, 4-tri azol -
hM; compeition ipinding iAseayiRidtacol - yI 1nonyl )am no) et hyl 1- 8 hvdr oxyq

Memthé@l(ﬂip@N?eGI)lmeré)%u@@j tivitlli |58 NAPSTRAUA hohshtr R PAE &, i@gﬂmlnus test

é enz%r zﬁy )[tert but yl (di nmet hyl S|Iy 0X
comp%y}] ﬁ)r(Z{l ({r%om emperature in a 1ml polystyrene 96-well deep well block. The final

assay [vblyile Qey (ZOO;phﬁ:tﬁr}dr&lﬁ@bh)Qbhl plird/ihinds @st ¢dnaoohd; Loyl "Hretidyiberkin Elmer

new ) BST Dbl 2Bl ToRR R e b G s8R spscri

Bindingrebddddinaswitte i Atospthei Asspy byster ads 20mN8 Hepdsdplgirve a

Once ﬁ%%ﬂ?’%oﬂlﬁﬁﬁ@%ﬁ@&%@e%&@%@ %’I‘%W%Jb§§% 8786 8 perature for 24

hrs wit Hyaklr@ ib&{ gssagpps te]_mo@te@ §y ra@;c”y flltfrlr@g;hq_)ungE/@I Urlfgqeo plates pre-soaked
with OE%J&I)(emylealH)ne dsiftpa @B&kaﬁi‘ﬂlterr%t@ﬁar(/éﬁterlﬂﬁ filte? - pVa'Be WA thdidwashed with

3x1ml (Arﬁ a%q)/% ée 'Jéhe(l-hqer ngbes wg e@eﬁ m@l%ﬁ)fbr %h &g TJ?e Héftcir?ﬁ <:)I’f the filter plates

were sBhipd arfd 58uifwell oft MicrosBinl D’ added 1t toBofStBe (phates lurfre [spated with a Topseal.

FoIIow@%ﬁg%%gt %Hft% %/frg rfzﬁjvo&rang TTo ount 1 min tﬁ r?af tITH-p r\%ellzl
The respilng Hata -Was ) gxpteRsad) 35 wercantﬁgelofylhmpwﬂlq %n@m@p@@'ﬂ@/bmdmg = Total
blndlnél-hmbﬁ@pgaﬁﬂ lndmg)3‘(/02§ﬂ)acmﬂ [EHtENENR rdus ttd B cEAPIIAY B6hc8RtRation was plotted to

deter &P %éﬁ% [f_uL)nt 6' S&WO'%CHN% Inﬁe%r’hlnl Souiﬁ_l_d_al_ta an&lyf? pé%g(ﬁ)mrge IC5o values
correceil M’e*ﬁlrvah@ﬁ by( #ppkyjra thet Cheng Z’BJSSGfFZ@wgtIOHZ 23mmol ) and
Cheng@®rigdoff dqafior onoet hyl ) phenyl ] et hyl } - 1H-i soi ndol e- 1, 3(2

H) - di one (Preparation 11, 800ng, 2.23nmol) using the

same nmethod as described in preparation 12, to give a

white solid, in 71%vyield, 5. 00y. LRMS: ESI mz 627

[ MtH + 1H NWVR (400 MHz, METHANOL-c/4) d = 1.24-2.03

(m 7H), 2.54 (m 2H), 2.75 (m 2H), 2.97 (m 4H),

3.8 (m 2H), 3.99 (m 2H), 7.10 (m 2H), 7.20 (m



1H NVR (400 MHz, METHANOL-c/4) d = -0.28 (s, 3H),
-0.04 (s, 3H, 0.76 (s, 9H), 1.38 (m 2H), 1.59 (m
wWQR{)10/004592 (m 1H), 2.05 (m 2H), 2.54 (m 2H)PCT/IB2009/052986
2. q@ 2.94 (m 8H, 3.03 (m 2H), 4.1 1 (m 2H), 5.15
K (m ®H), 5.32 (s, 2H), 6.65 (d, 1H), 7.08 (m 4H),
' 1[§/%m 2H), 7.27 (m 6H), 7.35 (m 7H), 7.50 (m
I—B V8o 40 (s,2H) ppm Preparation 34
where e (SR Cojﬂ'cér{tr‘éﬁ‘dr{ (kai’r\olﬁarﬁlgll(eéi Hmﬁt\/\m‘iﬁﬂ%ﬂlﬁftk |b9?‘>0()o e ip[eaﬁ(( r@dl(jl?g'and binding.

vdro
[Llis t{ﬁ éﬁe"raﬂ{‘? %aﬁﬁjﬁ EH 0’15 dl’g‘ﬁ@% B‘i‘?etﬁ%/r‘i“étbﬂw fﬁf*ﬁ“r‘?&?’é?‘?ﬂ?t""”ts of the
raduohgahd8ndhurdaheﬂgchrum@bpwlrzs4yll—|) one Si
8- (benzyl oxy)-5-[(1R)-1-{[tert-butyl (di methyl)silyl]ox
y}-2- {[2 (4 {2 [4 ({3 [hydroxy di phenyl) rrethyl] 1H

Functipnal as L of agonis eney\and aificag whels cell ¢AMP assay in CHO

cells e&b#&h&gmm@ y_,kd qui nol i n-2(1H) - one (Pr epar atl on 33,
740nmg, 0. 82nmmol ), pal |l adi um hydroxi de [20wt. % dry

Cell Cylig 5y on carbon(wet)] (23ngy, 0. 164mmml) and
CHO (BBinbsd ieyradterh@uant) (&elﬁnecc(rﬂiﬂfanm]expﬂesérﬁgrml Humaeragrenergic B, receptor were

mainta . 8?{9 %@% %(%jdé\?%; (rgoo 1% liﬁgl':tl\fle Gi If1:§’%l{]g2(§tc rﬁ%ﬁg 26)"/’0 Foetal Bovine

Serum] (FBSimSisima W@%d@eﬁmbndfo@wlﬁ r($ll@ad?ﬁ8ﬁ$)n9éﬂlgém| (Bmt@"ﬂ &A418 (Sigma
G7034?i aﬁdr' EFnk}Iel_r ?ngénn{el{éﬁma-r@ﬁﬂﬁ)que AR v&Eré(RéHt% ¥Y@esie %J)Aoqr&ﬁgat 37°C, in an
o cool | tered "t hrough arbocel (r) ‘and the sol vent
atmospherryPaRINNG 3%a€8o to furnish the titile conpound as
yellow solid, in 87%yield, 580ng. LRVS: ESI mz 814
1 I\/R(4OOM—|z METHANOL-c/4) d = -0.28 (s,
hB2¢ ’wsapﬁl}l 3H), 0.77 (s, 9H), 1.38(m 2H), 1.60
Cells \Vere r@H)esteq f(92as§m wmeq) thep reﬂ:hecmSO 29{% coﬁfl@?ic;( p@ln@mpsm 0.25% (Sigma

T4049?m&9}a%d %h (tﬁg ceﬁwor 5$n |Q gt 147”@3 (u?&') atmésrﬂﬂgre(é&ta%w; 5"/50é%Ir Detached cells

were ((qllrect A wa,rmgg g(qwth @',.q}jla ('PO[BBOS(tIﬁ? d&ﬂ)rlbqu als%/e( dand ]_reffuspended in assay
med.aaF@DMsM (ﬂabtl)co [20831- mep@nmm@m%%ewebanesudufmmse a@md F4135) and

2mM Lﬁ-gl%té‘-n;n_ze-é%ﬁma es?@?t glv o:fl v%‘b’lg rcgll I?osh%enrgrapon gf Oyigxﬂ%tce s/ml r?OOMI of this
suspergionves Ad(edt tyederowsil @ taHips eptuisyry ltrpated B WpH viewPlattdPerkinEBrer 6005181)
and thgk)@{eQn&uBth@ ﬁrﬁtdtrﬁ&p%ge cgﬂtalmg 5‘? éO %?W&vlerﬂld?rt "ﬁ-‘.& Ifaﬂ!)wmg day, cells

ket one ) was cool C. Triet
were Vrafﬂecgm x 200pH 6! gmﬁi@nata%@%m@ F’hefrphetw@drfferyd ﬁﬁére (F’BS) The plates

were tﬁérp,sarrdﬁ@d Addiht Inrée.aqéprae%hrr@tn%oﬁwéspsmé O%HI\Pbeﬂ%’/Imethylxanthme (IBMX)
78. 37mol %P The reaction was stirr

(S 5586) PEbre TSHGUHS Enki REVEY IouenD T S G g procedure was
repeatb® ligiewad by e aAditichopdd SO PBSQIust 0.5V GBMP ahd5®il BBS plus 2% DMSO and the
plates rehrrrgg ?t t% qnc%ator]f%mns oncenf‘a’g{lon rradn %Q%f trenstxctolrJnr ounds were prepared in
ST The or gani ¢ and "ag 'ayers were gepar ated
PBS oamdlnmbé"/a@b/@@sThedDBéi(plafacwaﬁd mmehurﬁremalsyﬂepatewylan&éteor@ul PBS plus
I I ;
0.5m|\/\§ I%%ﬁs %}5}%&99 'FH% %gg/ Blgtgérﬂal%w]eg%? )}Ife %ﬁéﬁtﬁn fb?gi&ﬁg‘r& egcthet%mpound test

istillation. Tert y
concerftaiemte)thepappraprigiaiwell. e brer well efivde RIS Osas 1200\ hormgtesd! mgs added to the

controﬁﬁéﬂ§t9ﬁ‘l) gl Sfal é?s@ayt &’)n@fﬁrﬁfon ofR&, rmrg(t) BF ﬂ)OWSzo@rhd)t@M@ﬁlaté@, were returned
ratrure

to the ‘f‘ﬁ“%‘ﬁ?% a fﬁréerggr?r‘na %ge er]éjrfg\%edl Watfclnl Refl Qc& fhsﬁ’%%nr&ate wash procedure

was repestoed flmlttrhreteerdesdmbeq/ bbavet Thel plaéheere (pakdriBrany! 30iper well PBS added
foIIowetdo!éy qOLtr per dvgellegkl\}llp IIVEIS}égPs%aheLl%%Carﬁqo El(%pﬂ ph‘e?%eﬁ tAg/Ey III(:“IJ:',Z\.j -Ab/lysis mix
(Discoy4r¥|9@; 00@4403)6'ﬁ1e g_aHeszvF{e(tlz]@OM@ate@th)dad{ fer angrﬂnL(r@, of 4 hours at room
tempel%hbre The %@te% Wte (éﬂd u@‘ﬁ% Iﬁrsi%ﬁ'p%tegr%a&er élu%t?hesceﬂcefggrbﬂ)ccﬂoeach well read

for 1 s;ccg’rf%;,oogger{ra%?n ejfﬁ?t EJVI?TS WISF ;gét egtqng% z%m values I(ggtermlned using a 4-
paramét2Ryigridic fitgeesrpled luvidg ex in-fphengdta aw@dsrscprcamndnél.' d-cemetierof angl salmeterol
were rS’ﬂC mQ\'/ery!é&%}/ Q@re@éd@ggtaﬁ(ﬁr&r (90.Qg, 460mmol) in

acetonitri (810mM ) and water (65m ) was added

racem c 2-cycl ohexyl - 2- hydsoxy- 2- phenyl acetic acid

(216. Oy, 921mmol). The m xture was heated to refl ux

for 1 hour and then allowed to cool to room

tenperature over n| ght The m xture vas further cool ed

o AN~ o M 1




The organic | ayer was separated and the aqueous | ayer
further extracted w th di chl oronet hane/ net hano
W@ 280/004550m ). The conbi ned organi c | ayers werBCTIB266H/052986
over magnesi um sul phate, filtered and the sol vent
enoved in vacuo. The residue was purified by co
It has @H? Bmfetg’rdatm{yoraﬂo%pqs pfcfgrny@ (1é1aquqdﬁ’§ toherpresent mventlon that have been
tested Gh 6| BEWTRIsBASoWEIEH aéﬂébtosg@)n%mmt)ﬂarﬁ&w;%éptor ath}zbgonlst activity as

to furnish the title conmpound as a yel
"Sted'Pg‘a?#?rﬁ%% F%%. 3% yield, 8.129. LRVB: ESI miz 699 [MH—I] +

Exabhpl&IVR (CHZOcAUHES, cAEPHANGHG i) hid cAMPL | 06HQ <8 hilgbinding
11. 08 C2.135 (m 3 275(m 2.2 95
N”'?"ﬁ%h . .@?‘Fw)zm. 5. o4 EpH h%l .65 ( ."Tﬁﬂ.
6.95 (d, 1H)149.15-7.27 (m 4Mp, 7. 60 (m 2HP,578. 33
g

oS, 1H), 3816d, 1) ppm Exggple Ia _

5-[ (1R -2-({9-T4- ({3-TI(R)-cvcl ohexyl (hvdroxy) phenyl net

Byl 1-1H 1, 2, 296 azol -[1-yI ) mePhyl ) pi peri di n- $:924

yl Inonyl) am rne)p- 1- hvdrioxyet hybd- 8- hvdroxqu|mam5n-2(1H
ane nanht hal ana 1 O A U f oanat e cal

) UlTITC II(J.IJIILI CTIc™ ., ul DUI ] I(J.L T oSarjt

§-r(1?)-2-({§ﬁ 4- ({3-[I(R) - cvcgohexvl(rvdroxv)pﬁenvlnet

hyl]-1H1, 2, 4-triazol -1yl }met hyl ) pi peridin-1-

yl' ] nonyl } ami no) - 1- hydr oxyet hyl | - 8- hydr oxyqui nol i n- 2( 1H

)-one (Exanple 1, 2.Qg, 2.86mmvpl) was dissolved in

nmet hanol (15m ) and a sol ution of

napht hal ene- 1, 5-di sul fonic acid (825. Org, 2.86mml) in
water (3m) added dropwi se. The m xture was stirred at
roomtenperature overnight. The resulting solid was
renmoved by filtration and dried in vacuo to yield
2.03g of white solid. 50ng of this material wastreated
wi th met hanokwat er (70:30 by volune, 1m) and the
resul ting suspensi on heated to 700C and then sl ow
cooled to 2Q0C over 24 hours. The solid was recovered
by filtration, washing with water and dried in vacuo
to yield the title conmpound as a crystalline white
solid, 19nmg. 1H NMR (400 MHz, DMSO-d) d =1 0.95-1.70
(m 28H), 1.96-2.29 (m 3H), 2.71-3.13 (m 7H), 3.42
(m 2H), 4.07 (m 2H), 5.30 (m 1H), 6.58 (d, 1H)

6.95 (d, 1H), 7.13 (m 2H), 7.23 (m 2H), 7.41 (m

2H), 7.56 (m 2H), 7.92 (m 2H), 8.17 (d, 1H), 8.42
(s, 1H), 8.89 (d, 2H) ppm Exanple 2

5-r (1RV2-(r2-(4-(2-r4-((3-r(Rvcvcl ohexyl (hvdr oxybhenyl
methyl | -1H 1. 2. 4-tri azol - 1-yl ) net hyl bi peri di n- 1-

yl I et hyl ) phenyl ) et hyl | am no) - 1- hvdr oxyet hyl | - 8- hvdr oxy
aui nolin-2(1H)-one The title conmpound was prepared
from

5-[(1IR)-1-{[tert-butyl (dinmethyl)silyl]oxy}-2-{[2-(4-{2
-[4-({3-[(R) - cycl ohexyKhydr oxyJphenyl nethyl|-1H I~
-triazol-i-ylJnmethyl Jpi peridin-i-yllethyl}

phenyl ) et hyl ] am no} et hyl ] - 8- hydr oxyqui nol i n- 2( 1H) - one
(Preparation 15, 2.30g, 2.81 mmol) using the sane

nmet hod as described in exanple 1, to give a yellow
solid, in 77%yield, 1.40y. LRVS: ESI mz 705 [ MtH] +
1H NWMR (400 MHz, METHANOL-”") d= 1.08-1.48 (m 9H)
1.48-1.81 (m 5H), 1.94 (m 1H), 2.08 (m 2H), 2.38
(m 1H), 2.54 (m 2H), 2.66-2.97 (m 8H), 3.04 (m
2H), 4.07 (d, 2H), 5.18 (m 1H), 6.61 (d, 1H), 6.92
(d, 1H), 7.07 (m 4H), 7.15 (m 2H), 7.25 (m 2H),
7.56 (d, 2H), 8.31 (m 2H) ppm Exanple 2a

5-r(1RV2- (r2-(4-(2-r4-((3-r(Rvcvcl ohexyl (hvdr oxybhenyl
methyl |l -1H 1. 2. 4-tri azol -1-yl) methyl bi peridin-1 -

yl | et hyl } phenyl ) et hyl I am no} - 1- hvdr oxyet hyl | - 8- hvdr oxy
aui nol i n-2(1H) - one: napht hal ene- 1,5-di sul fonate salt
5-[(1R) -2-{[2-(4-{2-[4- ({352 (R) -cycl ohexyl (hydr oxy) phe
nyl methyl]-1H1, 2, 4-triazol -1-yl } net hyl ) pi peridin-1-

yl ] et hyl } phenyl ) et hyl ] am no} - 1- hydr oxyet hyl ] - 8- hydr oxy
qU|noI|n 2(1FD one (Exanple 2 935 ng, 1.33 46mol )



Example 2b - d R - -
-aS- "Rvcvcl ohexyKhvdr oxy' | phenyl nethyl | -1 H I~
WO to1aesh7 i - vDmet hvnpi peri di n-iyl let hyl) PCT/IB2009/052986
phenyl ) et hyl 1am no) - 1- hvdr@maﬁshyl 1- 8- hvdr oxyqui nol i n-
2(1H) - one; succinate salt
5-[(1R)-2-{[2-(4-{2-[4-({3-[ (R) -cycl ohexyl (hydr oxy) phe
1. A comydol®d bngeherdittbrinuid, (4, t ri azol - 1-yl } net hyl ) pi peri di n- 1-yl
] et hyl } phenyl ) et hyl ] ami no} - 1- hydr oxyet hy&] - 8- hydr oxyqu
inolin-2(1H) -one (Exanple 2 , 50ng,Ny 0. 07 'mol ) was
di ssol ved in ngyhanol (4 m _). A ®0lp+QmR3f succinic
acid (8.4 ny, O 07 E]'rml) in rrethamQN( Dl ) was
added and t hg gdh/ §ol ution allowed to
evapor ate on st and| ng over ni ght>" The resul tihg gum was
Where|hedl ssolved in ethanol (2.5 mM ) and water (2.5 m )
Alsse\l(\n heatlng and then allowed to cool to room
EEP T ure with stirri ng overni ght. The resulting
preci pitate was cted by filtration and dried
under vacuumto de the title conpound as a
colo §S Crygta 8 soli 8 ny. (400 *
DVE ) d =0.9711.d5 (m 1.8 3 (m 2H)
2HQ 725 (m 1H) N34 HQ, , 2HM-247 (m 2H),
264 N&&c&g\ 2571-2.75 dHpoH2H) , 2 463493, (M on
4.02°(d; 510513(m1H) 6.52 (d2"1H),
wherelﬁ 9®re(sent tﬂé—BttaCWmﬁfpantldﬁA(tmhe@bﬂopn Beeftibg (he, herb&y, 7.56

Xis —(&H&—Z\Were B |§-§n ﬁgger]dd}nprl&d?b%t\/\(e%n 71(!_92 |995g|veE5ﬁ£'9|] Srnfufa: -
- -aS-~Rvcvcl ohexyKhvdroxy' | phenyl met hyl| -1 HT~

-trlazol-l-vasthvnplperldl Ileth )
phenyl ) et hyl 1am noy=EHakdrs yiGH, ‘h_vdr oxyqui nol i n-
2(1H)-one; fumarate salt
. R-2-{[2-(4-{2-[4-({3-[(R) - cyclohexyl(hydroxy)phe
Y'Sseﬁeﬂe&i&oh [1-1H1,2,4-triazol -1-yl }net hyl) pi peri di n- 1-
yl ] et hyl } phenyl ) et hyl ] am -1 hydr oxye ] - 8- hydr oxy

qui nol i n- 2( k) one. ( Exanpl e , 50ng,*+N. 07 )l ) was

di ssol ved i n hanol (4 Angol uti f fumaric

acjd (8 0.07 mmol) in nethanol ( 1 m_) was
wherelg jorRad ﬁ%Pr?sf‘?@t the g¥AchMAY pEH”BUa)Pe@%I'"PJ‘FF al | owed to

nis 0 @viapor ate on st and| ng overni ght. The resulting gum was
5m )
R'is sglgghc?ﬁea%éfcgoé){emﬁl H&yl Fﬁe &E@rﬂl a%ggtr(\ﬁﬁ%%n ggraﬁ
R® s selagiprirerm B?%‘YWWWYE%”WWW@”%VH night. The resulting
or the [Phe@iaRbdtivdlp avBsptath) baettesleddyor thé thatagsuticand adedpble solvates of said
com Ourqcfls 2l yacuumto pr ovide the title conpound as a
Pl U P85 s crystalline solid, 38ng. 1H NWVR (400 MHz,
DMSO-c/6) d = 0.99-1.84 (m 15H) 1.91-1.98 (m 2H),

2.A cc;nplnahdzac%érd(rﬂ\to dikh 1, r Qghagmﬂgeu(léglly g(@epta@le Q& t%ef@gf cgrmpharmaceutlcally

accept%'g_% solgatigfsgld??m%?ﬁndf}ﬁgalt %/h%rim%_h% ofé&mulaes'—%s (d 1H)
7.09-7.16 (m 6H), 7.23-7.27 2H), 7.56 (d, 2H),
8.18 (d, 1H), 8.39 (s, 1H) Exanpl e 3
S5-[(1R)-2- ({9-[4- ({3-[ cvgh-ohes hvdroxy) phenyl net hyl 1
-1H1, 2, 4-triazol -1-yl ) net hyl)) pi peri di n-1-
yl 1nonyl ) am no) - 1- hvdr oxyet | ~8- hvdr oxyqui nol i n-2( 1H
)-oneThe title conpound was pr ared from
5-[(1R) -1-{[tert-butyl (di methyl")silyl]oxy}-2-({9-[4-({
wherei@~ represent the attachment point of A to the carbon bearing the hydroxyl.
[ cycl ohexyl (hydr oxy) phenyl methyl]-1H 1, 2,4-triazol-1-y
I}rreth |') pi peridin-1- %/I nonyl } am no) eth l']-8-
Q(ij@gpqﬁjpg e 'Ha]_rp.b ®hed (®r @@pchgﬁlcglﬁ/ aq;gﬁtﬁble salt thereof or a
phaererQ&%lmﬁﬂc)eptHI@é BGvAtI16f saRIMBMPBINAQH saS whg i 11 iHGTHI)A or is of formula:
exanple 1, to give a clear glass, in 65%vyield, 10ng.
LRVS: APCI ESI mz 699 [ MtH + 1H NMR (400 MHz,
METHANOL-c/4) d =1 1.07-1.3 (m 30H), 1.98 (m 2H),
2.36 (m 2H), 2.75 (m 2H), 2.95 (m 4H), 4.07 (m
2H), 5.24 (m 1H), 6.65 (d, 1H), 6.95 (d, 1H),
7 12 7 28 (m 4H) , 7.58 (m 2H), 8.31 (s, 1H), 8.37

p— o




7.15 (m 1H), 7.25 (m 6H), 7.34 (m 4H), 8.33 (d,
1H), 8.38 (s, 1H ppm Binding affinity assessnent at

W0 b@olowsen reconbi nant M nuscari ni c recept or MODIE206/052986
preparation Cell Pellets fram CHO (Chi nese Hamster
Ovary) cells reconbi ntI /249 essi the human
muscarinic M3 recept rZVBr- 3n| 2d i n 20rM HEPES
(pH7.4) and centrifuged at 8000 X g for-20mn at 4C.
The pellet was re-suspended in buffer and the

honbgeni sat | qQn and c¢ rlf lon ste eate Th
4. A o PR Picd e P gty pecs Pl b fioh aedie Ry Asaul Y Fegp gt St nereof or 2
pharmageuticatly gicapthble adkatelofcaidicompbunder salidwhdrein Kanefdeniuiat | on
step repeated. Protein estipatjon was carried out on
the suspension and 1m al i S, of ~1lmg/m frozen at
-800C. hM conpetition bi'hd Xs§ay Protocol Menbranes
(5ng/wel 1) were incubated 3H-NM5 (at a
wherelﬁ @“&%m*r %{é&'ﬂt tRe éttéﬁp}]eﬂlpHﬁ(sm*ngﬁg fif@l enpound for
hr at (roomtenperature) in a 1m pol ystyrene
96 wel | deep well block. The final assay vol une was
5. A cafidrhd accomimgrtd anygneodt .clad@ topl, usa phantiscelitisdly saaptobiadalt thereof or a

pharmgc%mlcaﬁy'éégyﬁalglg F&I@t%g%lﬁg%&gggmg %})’ gglt @H&elﬁ @g ?ylp%gm%siglghexyl.

40

['ut1on ot a defined wt
Non- Speci fic Binding was defined with 1nM Atropi ne.
6. A cdl\S;ﬁﬁMd bcufofdﬁ?fg tMVaﬁy afadyicidepesto(H bt p@ma@dﬁ@llﬁbdceﬂél&é}ialt thereof or a
ent s P es wer vered a
pharmace (baﬂ ac e%{:\ ?8olva ? gfdﬁ%léjrcgrtnaound]pr sa?tz\ﬂﬁ) rein ?{Wfs Htl]e%yhak ing.
The assay was term nated by rapidly fllterlng t hr ough

7.A ccs%cdoancﬁ-]gd;&)fdlﬁgfié afy MES cRinds BRAK6Aa Hhatn'ﬂa&-uﬁcélly acceptable salt thereof or a

Pa d f
pharm B LY S Harle St B2 Bre oS PHCHMB Adtinw t b 3x1
m 40C assay buffer. The filter plates were dried at
8. A cé}%uﬂ@écc@)%@%ﬁo clgpne1 QPB#)R%&IQJUU&J\? aédeéﬁa@l@ sQIt fALbest (Yr\%rp%armaceutlcally

seal ed M crosci nt added, the
accep%?'ePﬂéat%Pfafﬁlé’§°W€?‘é‘d§éé‘?"eHhW‘Ph a Topseal . Fol | owi ng
Ais of9fimulas, the plates were read on an NXT Topcount ( 1
mnute read tinme per well). The resulting data was
expressed as a percentage o hie speci fic binding
(Specific binding = Total b g - Non-Specific
Bi ndi ng). % specific binPng dus test conpound
concentration was plotted taindetermine an 1C50 from a
signoid curve using an in-housg| data anal ysis
programe. |C50 values correct&d to Ki val ues by

whereiﬁg péa?\(ésggt tﬁ%%gg&%}g Rg Rt'“i)? E‘ﬂ; {2 %g#\%ﬁrﬁ bé%l?.r%g%%g)g, F;)’ ussof f

Xis «(eoncentsrdfar®uaof unl abel | ed drug whi ch |nh|b|ts by 50%

the specific radioligand bipei [L] Is the free
radi ol i gand concentqé UO' q K., are the
equi | i bri um di ssoci af'i 6 co nts of t he radi ol i gand

and unl abel l ed drug respectively. Functiona

Y is ofd@memsnent of agoni st potency and efficacy using a
whol e cell cAMP assay in CHO cells expressing the hb
receptor Cell Culture CHO (Chiyese Hanster Ovary)
cell's reconbi nantly expréssi ng/tHe human adrenergic b2
receptor were maintained in owt h nmedi a conposed of

M cgntal i.n WbFoetaI
Where'gov?nragﬁ rrﬁsr%nft&ég&a émerq 3‘94?135?? 9 rB(rrg} pur omyci n
nis 1,( Si gna P8833), O. 1ng/n1 Geneticin (418 (Sigma G7034)
R"is cdMheRTM dredl)i dh@R? BQhéngl. oM G7513) . The cells were kept

In sterile conditions at 37C, in an atnosphere

contai ning 5% CO2. hb cAMP Assay Protocol Cells were
9. A cdmaovessacedrding ito claimalywhithas s¢lértad fropaibh gobup 0er@B6g of:

confl uency using trypsin 0.25% (Si gma T4049) incubated

wth the cells for 5 mn at437C in an atnosphere

cont ai ni ng 5% CO2. Detached cells were collected in

war med growt h medi a (conposition descri bed above), and

re- suspended |n assay nedla (F12 DNEM (G bco

PNA PN A ~N N\ e — . o ~ I O~ r~




to the incubator for a further 30m ns. At the end of
the incubation period the PBS plate wash procedure was
w0 epeaossd’ a final time as described above. TheP@I/a82069/052986

' {
O B G PO SRR b 53 4R B i
y']”O”XA}@P“I'”OgAWfPWeMl -y qrpypeinetins2(Hhicseover X 90- 0034- 03)

5-[(1RFRE9{M-@d-ER)-vyeloRexty Nigardxphenghrchyi] N Ht hed-capd- 1fy<l}h1eﬁ1yl)plperld|n 1-

yI]non)<lrf\}1é:‘1ﬂ1m@?J [InhgaK roéemglﬁjg ‘?ﬁ}c_(ﬁ!)xyrgg R%tZ?fI[B Qt Halrpﬁﬁallne 1 8 d%u?o%ate salt,

5-{(1Rp2-§2-¢@H4- ({émcwéthxwéwowmhewl@@@cﬂnw1 2 eérﬂﬁv:ﬁelnﬂlmeithyﬁplpendm 1-
yllethyBhHeB @it ENMAS - MRJdfoxptRlit el drRghuireho@HiEeRx  val ues

s R g R e MR, Pk BB B horan
yllethyBpregng sethryBaraingdH1-ivelraxy etiontl-8- iy d epxeaqujnolis 8@ h)-are r efaphtbalere-1,5-disulfonate
sat, standards. It has thus been found that corrpounds of

ing to the resent i nyention
s 1R Bab BT B Pt B SRk G M3 ipppern- -
yl]ethyapj@nylmthy&mmntv}l-’t lyydeorxgetinifBB-yel capdudoli At Bigone ssitcigetd salti t y

5[(1RPS ﬂb ffzﬁ? é{h %ﬁt) ey Jh@@l(ﬁya\?ﬁg%WeWtﬁ@Sﬂﬂsé ?4Cr§)e{'e£glo’]tj\2]}(ilne%y Dpipericin-1-
y'lethygﬂﬁnw&w”@} ?@ﬁf%eéfﬂwl Eiveroxyquinomrr E)-ons funargte saltt o
5-[(1 RI hgo-pREBRACIERAYI(hpgokyrehehyidie®@) 1H-X 2{4striadoCHy Phethy  pipeficen-m

vimonyi )1 Al S LG BRI S RGRED ol o 2 " Yo e
8-hydrpxydrleBerithydiewy-a((Pat ity ropddinbenymethidisithiy 2 Hitree dl-ylanethylpiperidin-
1 yundaynaﬁm(b)émyuaumm 2|(ﬂ-| -‘bﬂé emted fromcycl opentyl,

Y, hi nd i's

o SIS A SO b AP 2 e
yl}metMalpﬁrwtuewliletﬂadl}blyenak)ﬁtfmﬂarabb}etm@UirQllrt P@rpofe;, or the

phar rraceutl cal | y accept abl e sol vat es of said corrpounds
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or a pharmaceutically acceptable salt thereof or a
pharmaceutical |y acceptabl e solvate of said conpound
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dj
St Bth B oy sy sEr @ Canoms mepalspRaptipa. alersic astima, atopio
phfammﬁtdgﬁ medieley astivepttadyichiak e$thras, eesEnt@hiadthmenpoeirdthma, intrinsic
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nQan-,al | S th [ nf nt
oDl Pen@ et At gl B Rbs BRI B oo
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(g) muscarinic M3 receptor antagoni st or
anticholinergic agents; (h) Dual conpounds active as
wh2o1agossist s and nuscarinic M3 receptor ant agoPCEIBp09/052986
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L R A e R
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Cc r
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factors including VLAM CAM and ELAM 15. A conpound
of forrmula: H where p and g are independently sel ected
15. A dompourt abforfuland n, R1 and R2 are as defined in claim

1. R
<
/
N=N OH
HN (CHy),
q

(%)

where p and q are independently selected from 1 or 2 and n, R' and R? are as defined in claim 1.
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