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WO 2010/ 007552PCT/ | B2009/ 052859 Novel conpounds active
as nuscarinic receptor antagonists This invention
WO 201a0e%52 0 conpounds of general formula (1): PEF/IH2009/052859
S5in whi ciyoRd dothpgdanddskirfe B8HRIstAMiTREAIBIMmihqitat ed
bel ow, and T0 processes and I nternedi ates for the
preparation of, conpositions containing and the uses
This in@éntistl clatedas bMﬁxtoiun@s:ngI fan@algilt rmuscarini c receptors
are nmenbers of the G protein coupled receptor
super-fa and are further divided into 5 subtypes,
ML to Mb. gcarinic receptor sub-types areRAi dely and
differentigfly 10 exp sed in tﬁ@ body.—{enes have
been cl oned fofl al | _5/subxty angl gf
and MB re€epror Syfiave \beon e { &lisi Ve
pharnacolog|call characterlzed i n ani nA
ti ssue. eceptors are expressed in Rhe bRaln )
_ éfortex and hip ﬁocanpus) gl ands and in the gan ﬁla of
in whi ﬁ‘rﬁ%tﬁfté’tq £ hayedthp aearifepiBditpiad Relate ARG Pragesses @8p i ediates for the
prepar@tiod of %P BssRienk tontainiy dne &etuseNbRUET @ridativedToot h nmuscl e
and in the synapses of the autonom c nervous system
MB receptors are expressed in the brain, glands and
Cholingrgicamaseariniomgegttass alenmernleers py tng)ﬁsprogm' spuplad resaptof supBr-family and are
furtherrcﬁﬁ&a@t iftoS5 §Mﬂ}§36§ IGOR 1A NdseAnRf reBddidhesib3ypRd ekt W@@laﬁd differentially

t onc oconstrlctlo ileinth
exoresgi PO P GBSt PRET BET o AL e HEePep| 0 dere, M. M and My
receptors cese deen eikieosivelye athrmgedayicathc clesantatized lin aeitiaband MEman tissue. M,
recept%rg %I?eoéxglrése%)ﬁlpfh%%%ﬁrqmgﬂex% (Pttplaom&l:)eglgﬁo% aré Qﬁﬁéb%ﬁa Bf%ympathetlc

pro-contractile while pre-synaptic M recep
and PRy PP RliCACRES | MhtﬂcFﬁ’t@S raéq %‘Q?éstdr'Bmedﬁﬁﬁémﬁt%éWP%‘h muscle and in
the synepseesf. thShuthndngit hemowf sybBBmr e¢eptanas erpeessed innhd brain, glands and

smootth ﬁtﬁgéle FM Htg ‘éﬁ\‘ﬁéysttWé%Bﬁ gf n% re%gpéég ‘Mkﬁé‘@&ht a&l?)g o@gltvt/eg/%mooth muscle

carinic ant
lead'”%@t WﬁﬁCha?RTS@@DD Wf‘ H?e'ﬁéh‘? ﬁ@'l"@m@l"’lnﬁ@Agﬁﬁ?ﬂtorﬁmplﬁ@?na@@ﬂ@@s’ fluid and
mucusAEé’o%tleﬁltlédd)ng(toprnaﬂeéﬂﬂl Hm/ebbﬁim\/lger)ece@ﬁﬁs xpryeal (d’n) smooth muscle are

unders%) (yiltg rbg?plré’l ccir’tl?raa ﬁl}e %qggynaﬁl cdk/l;ncha otrsI rquque acedglchollne release from

rriva {5 opiu ese conp
parasygm@ﬂjef@@ebtee rﬁilhw@i@raftfl'\bmeqeellorsmmrﬁgsqd rrhthe éeiart produces bradycardia.
adm nistration. In addition to inprovements in

spirometric values antj-nuscarinic use in c
stort SRR, eGP R e s g et B S COPD: these
includenihe lsherhaatioy egepitst AtrdventBdiatatrbpish @tansdeiladd sk nt® yoxfopiumf womide) and
the Ion@%@tr n%sageﬁ%pﬁlvg@ (tofropaFh Et%nﬂi‘e) tT'H@seV\@o%ogtﬁE)Fddpéet Br@rﬂ:h&fllatlon following

uscarinic receptors In t he y, gnlflcant systemc
inhaled 3dypyaatiop-dn ﬁ%t@érti’ HPF&fo‘ﬁﬁteﬁﬁd?]P@’Pg‘eF@ valueh @MafEeF e Hse in chronic
obstrugivé polimenaycisease (GOPDINBLAshociatansith ipwidvementsnifdiidadls status and quality of
life s {lnary retention (all predom nantly nedi ated via
“Drlockade of M3 receptors) and tachycardi a &nedlated by
As a gmsqgug@q@aqeth%mlqwdlﬁtg@glsr@ oFf gr)usca)qnlédﬁ?ﬁgfﬂrsymr Bd}ogéomgnlflcant systemic
exposiiré @emedch@id arftayohietslisygssbdidied wich éﬂéﬂfs Ru@tdsafry MButhfconstipation, mydriasis,

urinary:i] rg% t?o%%gll Qrgdo(tjnoﬁc'a%tltp meélgtgd wgr [og ade oF Il/lI rec%pq%{s%//anH%cﬂY]cardl (mediated by

blockagighdf éVlzt lrﬁceptpe) r e/meﬁwnb(sreemeyl mi¢ @tffeich foliawisg sinhajed gdministration of

therap&ﬂi@&jogé Bi fhetchﬁerdoéhﬂlcélfy ds@@ﬁb@%l&!ﬂ@é"hug&a\fﬁiﬂ antagonlsts is dry-mouth and
rain

while tQﬁ{deﬁteg?%bq ?J |Wﬂtﬁnai? |(L(€Pgs irﬁlt ESSP%%?f |r’gtfalgd a%eg'ﬁ) glven
phar macol ogi cal profile, for exanple in term of

Accordﬂ%ﬁye NRdte i© hﬁﬁl n@%‘é& net 'M:g r&&ptgru Eﬁ‘t‘éb&ﬁtsoﬁha@c\kduw hQ\Vlad a'n napproprlate
articular for an adm ni'stration he i1 nhal ati on

pharmacoiagical frofile, defi XPHRA'e I el PPN Hi Eh%; BRBBYCS h g Qraction and in
particugar ér anl adraibisatioo by thednhatagat roetet In@fidittdi; aningsodiise@sgsor antagonists are
: e I e
suan Y ESREEAT, rRCEPbAcY A LMY LoD e o o o oo
conpounds at least fromtine to tine. Thus, such
compounds woul d preferably have a | ow potential for
interaction with co-adm nistered conpounds. In this
context t he present |nvent|on reIates to novel M3

e e - . - ——y - o, . . a o
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wherein one of R6, R7, R8 and RO is OH, one of R6, R7,
R8 and RO is halo, one of R6, R7, R8 and RO is H, and
w@rEné75R6, R7, R8 and RI is sel ected from H oPCHH2009/052859
admlnl%f‘:edQ\flth Réher Bﬁnpd?}ﬂd@ﬁqee&f’frérﬁ tifEhto fhe 'Iq’itjs I%%ch B3 o%smld preferably
H, one of R2, R3, and R5 is J)one of

have alwoterr_ggl fopgrte%@npggth cg- ap{nmstqr]% ngpaltlnda I{1 g}lwte%tep’? present invention
relateswtb @dveXVi ceptfra0ipgibditsts.and RL is nmethyl then R4 can al so

be OH while R2, R3 and R5 are H. In the here above

general formula (1), the term "hal 0" denotes a hal ogen
The inyangion rlgles da @ BPRoBRd efi@myledp consi sting of fl uoro,

chl oro, br QT and i odo. Preferred hal o groups are
fluoro o oro. 20 Preferred conpounds accgrding to
t he inven are: Bi phenyl 2-yl - qﬁr bam c T d
149- ( 3-chl ¢r 0- f- hydr o enzoyl am’ho) - n ]-piperidin
-4-y1 estel; BNpheoy< 2-y -—(-:@I-lggmn: R R3
149- (2-f1 0- 3- ffydro enzyl am no) - no - pi peri di n-
4-y1l este Bi phenyl - 2- yI car bam c aci
149- (3 chl or o- 5-f | uor o- 2- hydroxy benzyRam nBﬁ nomy| Fpi
or the f%f@“fﬁe‘t“éa &%a]cgefpoa%f ﬁa%tsﬁééx?eo?g retrqe f}qarm%grul‘tlfaﬂﬂl K]aCCﬁptag)loensq \1ates of said

compoupdsnesaligi whedeiy 1 ester; Bi phenyl -2-yl-carbanic acid
Xis seﬂe@%d@rgmcﬁkef@(%w @gy@)benzyl am no) - nonyl] pi peri din-

R" s Op S PR L S Ry Kb er DU o A Ry LGP
-4- y1 ester; Bi phenyl-2-yl-carb®c acid
149- (4-f1l uoro- 3- hydr oxy ben 0 m no) - nony1] - pi peridin
-4-y1 ester; Biphenyl - i & aci d
149- ( 3-f | uor o- 2- hydr ox laen ani no) - nony1] - pi peridin
-4-y1 ester; 30Bi phenyl - -car bamc acid
149- (5-fl uor o- 2- hydr oxy- beeroyI &hi no) - nony1] - pi peridin

wherein Hnd &f F@esherR aﬁﬂ Rh%rmll o%e)()lE RE & 8 RAGJ Khio, one of R®, R, R® and R%is H,

omsork 1 5 BEPLRSSFBSH) 5090 cor b ¢ acra

one of RAR’( B* aridIR31is0012 - dmp dbf BX R° kfé‘ramd)ﬁf @, 009 ofRSNR’LR? @iddris bhley and one of
R* R® F(k aYua- Re§tl-ﬁ5r ha%r%%ét@g@%gﬁ gs/ b@?&@ﬂ %ﬁgﬁ5g methyl then R* can also be
nyl -2-yl-carbamc acid
OH Whie EQR{ P R328At or 0- 4- hydr oxy- pheny1) - acet yl ] - met hyl - am
i nol - nonyl ypi peridin-4- yl ester;

In the ﬁerel?a%%ngze%ep% foﬂﬁ\{l%ﬂ}ﬂntt% tgr% Po dér%tel[s( 4hJI(£egleR %n?’seqé/c d from the group

conms@:«gtqgfluorg,cblﬁ@nlypmgapql D@@Pﬁeﬁeg I“@[g),gg)ups are fluoro or chloro
1-{9-[(3-chl oro-4- hydroxy-benzoyl ) - net hyl -

Preferrg%l;orﬂ&o@q?s %orﬁln% g)qh %ve#lgr&ae%t er,
Blphen]{l-% 9 c{a[bgm(c@cm 1c{a1(%cmorhydww pemaepje)incamenyitijrerigio-Hyyl estan
Bipherlyl- ﬂ%}c'afb@ﬁ‘ﬂél ackiPLPLSF1brd- @-h?drowl-beﬁﬁﬁe@rﬁno) -nonyl]-piperidin-4-yl ester;

Bioheny Gy aRI AP Oy AR B2 B LHERGAIoT PR gt ester
Bipheriylk2-4l- Oﬁﬂ)amgatamd 1-{Bi[PlBecdro-2-hydrexyanhbayitacetglemiho]-nonyl}-piperidin-4-yl ester;
Blpher'%ll'i 9| c(a%aﬁn*c%rdq [6 (f?ﬂcﬁr@é X%Wl?éﬁ&ﬁé'ﬂuno) nonyl]-piperidin-4-yl ester;
Biohorp HAAETE A TR BT R epyameneymory hpigp st phsgler
Biphenyb2-yI-dagazid zaion 170 4-Mainy-B-hpdr@g rhedzdylamihoy-dorgB-b@eridin-4-yl ester;

Blphen&pg %//IH:E%QX]*C a%ldy1 [g-gj-ﬁ&m-%@&g%eﬁzg)%é%mg? n&yég{ﬂler% ir24 §I e'EbéP'

Blpher]yh%ylltqqﬁ)p@ﬁ;@_cgj 1594 gq'qrq-é-hgf rexydgngoylamino)- nonyl] piperidin-4-yl ester;
Bipher$i- @h&ﬂbﬂam%—aﬂd 1C[8( D Bdichlod-1dbik2Behzoylamino)- -nonyl]- plperldln -4- yI ester;
Bipheri_ygayqllcglfblél\r%lrco id 1:1521 Oﬁ%r 9% érg%/l Ieaerrng?e)mqu]o ”Xl;]u preP(?n 4- y ester
149- ( 2- hydr oxy- 5- chI oro benzoyl am no) nony1l] - pi peridin
-4-y1 ester; Biphenyl-2-yl-carbam c acid 149-(4-hyd
roxy-3,5-d ichl oro-benzoyl am i
no) - nony1] - pi peri di n-4-yl ester;
15Bi phenyl - 2-yl - carbam c aci d 149-(2-hyd
r oxy- 4 fI uor o- benzoyl am | no) nonyl] p| per| d| n- 4-y1

e e
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Bi phenyl - 2-yl - carbam c aci d
1-{9-[(4-fl uoro-3-hydroxy-benzyl)-net hyl -am
Woo(inooenssl - pi peri din-4-yl ester; Bi phenyl - 2-y| PCHIH2O00/052859
Blpher‘?pi g carbamé:chacgr1o(9 é[Zf(|3 S%kr)rg 42hyﬁr)</) d}; %f;(e)r)yl zécneéy;/] r’r)let%?ﬂl)r)o} nonyl) piperidin-4
ylesteg) nonyII pi peridin-4-yl1 ester;
Blpher’&EBylpb&ﬂmio-aZrd)nI-{QQ(arﬂmeBmyamkyibenzoyl) -methyl-amino]-nonyl}-piperidin-4-yl ester;

Biphen&l’i ﬁ %‘n%mcfaqr{Igiﬁ'BQXgFooﬁ(Mydp&g%g%y gﬁ"efﬂ? an'grqg] noryg IpB)erldln -4-yl ester;
Biphenyk2-w- of[b{agmc[a@g 1f(pd@r(%-flmrqar§-@y@5p§y %@ﬁ)ﬂ)ya_p)a yﬂgleﬂlyl amnpg}-nonyl)-piperidin-4-
yl esteA0] nonyl | - pi peri d| n-4-yl ester; Bi phenyl 2- yI carbani c
Biphen&% 9 carb%‘mc a(:% 1C[ -%@%g?wgrégyégeng%mz nPnya pglﬂen(? -4l ester
Biphenyt2-d- carb{amc[a(c@ 1dﬁ1<bﬂ@r@4hw¢wwnmnm) ncvmﬂwpuw yl ester;
BipherfyP3- plq;awalmcmciaqt[gxém Baiiniyrb- 4@%@& b&zﬂsﬁwj nofylYbip&RinATeSter;

Blpher}ygég %@%Wﬂ |dr?E[?-|4€? dQHLPro 4ol]yd?%¥]§e|er]zylﬁmb18} no&lylhplaer&;iT -4-yl ester;
naphthdl@estl @rdisuBinatessalyl - 2- yl - car bam ¢ aci d
Blphen]yl'i 9| Ja(b%mfcl ééfaﬁo[ggz Qﬁﬂﬁ&gﬁ h?&B%yYQ&szNA) n@rWI] -piperidin-4-yl ester;

b%non I per |
Bipheny @ﬂfcetb’?%ﬁﬁﬁr[%%b@@%%@? @”ﬁwawﬁ'o)é‘owl RisFdvEester

BlpheraCJZ -@l-carbamic acid 1-[9-(4-hydroxy-3,5-dichloro-benzoylamino)-nonyl]-piperidin-4-yl ester;

f
conareh Bl A LS Sl ahaar o Al 29
Biphenyl-2-g- O[a(bzmlF 8&|dc1h[91§$/ %Q@U%%NWXVD@H%W'D??éphx}]rm%ﬁ'ﬂ'ﬁt}]w per
Biphery¥2-li-daiba@ic adid =43 by Ry &5 diéhidir Berylbmido yhonQRpib@Riincs-yl ester;

Blpher&/F% g Cﬁzbgmg a&tdf1I 6 ydéoxH 3&dlfluorqbbenz%&rsun%r}owg/]l plperldln 4]yl ester;
Biphenyl;/2-y1-0gfbgesici agidri- [&(%rnydétw@rﬂuorerqshwIno}nymyﬂ@meb@m-ﬂtyl %&ﬁrd
Biphent-2- ? ({a(bamﬁ déidqtlb ﬁyd?oxbé@cb'-d?é?%'r@%}& Mllnbnoﬂlﬁinl}l b.p&mntmy ebter;
Blphery[;%( IcaR)a |c aC| |1n[9;§ Xf%llorgithydr’oxy benzylgmlngs non;%] B[perlgln 4- y‘?ester

Biphenyl-2-9l-ca(bdmisticidriel922-hyctrxg»¥ychivenZ-tiydrd-benaylamino amanpibipiperidimyd-yl ester;
BlpheAi/r ﬁgl%rblaﬁiﬁcrhcﬂ 1Y[§ (@-éﬁl@r{)# h}%k}plg@lgﬁ mlgo)Wonﬁﬁfug@Hh-Ql ﬂ@été’r

é/ [ES’? | uor o- enzor¥ amno
Biphery %V Ircaipiisach); 1S 42- pwr%rséwm@em&w °)~2°fg>1'1 Ptpsr'%%%es o/
Biphergt2-g-carbamic acid 1-[9-(3-hydroxy-4-fluoro-benzylamino)-nonyl]-piperidin-4-yl ester;

Bipher%l'i ?i Ja‘b%m lé&@”&?% MQHQP&E? Iﬁﬂ%&@?&%yl%fﬁgyrhog m) Bé)r}dlnnépﬂ)égter

erid ester
B'Pheftyl? Y- O[a(b&m&fﬂcﬁﬁd%‘l hxﬂdﬁ?xbﬁﬁgf Bfé’rPfang'a}Tl'Wém@M'l P9 '9‘1'65]4 yh%???yl
BlpheHyI- pwpﬁrbeﬁhicnacﬂ 18- [tﬁ§(zedhlorc834aytﬁwlbeazywlan¢raﬂ bam}xplpaﬂdum -yl ester;

Blpher]yl i Iyl Ja‘bamfcl a%l - {g%gl?l%ﬁoro%grgr)bﬁ w mg‘%v a¥n|noleonr¥|8 |pe§(%ﬂ%-l4-yl ester;

Blphern/t% 9- O[a(bam@rﬁc@r1o{9 B4 Hpydianisxg 2 hetiopylenzyhetdip-amirplsy hepg/idin-4-yl
ester: | - pi peridin-4-yl ester; Bi phenyl 2-yl -carbam c acid

Blphengl,é/ P9/| cLé)aB]écra]%@T L@Z&slforggy@?r%%%}) ﬁ(/r%thg %rnmoiﬁ?ryglﬁp(e’m]m 4-yl ester;

Biphergk2-g-carbamic acid 1-{9-[(4-chloro-5-fluoro-2-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl

ester: 1 (9-{[2-(3- hydroxy phenyl) acetyl] met hyl - am nol - nony

8’ peridin g ester: IEP% %'I‘%l carbam ¢ aci _
B'phe”i’ % Ofa(bémeI"’lSHr & i@fﬂ?ﬁf"o‘&ﬁ}!" MPGS{ZIVQ Vh?}?'”%ir?f’%}[p'rf%'ﬂ'm“ ylester;
Bipherly-pylIparbashicracid-1y{2-[@SLenn:4- B0k baay)-methyltanda- b@m’l}{plpandndA -yl ester;

Blpher]%l'i 9 Ja‘bgmf&mcgﬁo{%%ﬁ%grooﬁa(%gpcgp %EQ@KP) rﬂ%{yh%rh on p.&%}ﬁ é yl ester;

Biphenyl-2-g- OF‘(bgmeI%Hr1o{921¢2rF§‘HF°o§<9¥dB%‘M‘PS%Y WEWK@/F'”@T‘PPMIP'W%H'W‘ -yl ester;
Bipherlyk-Pilparashicracd-1y{8-[© Stdidhjor®4-hjdiexyHearyiyathil-adiablnonyl}-piperidin-4-yl
acceptabl e salts thereof, or the pharmaceutically
"accept abl e solvates of said conpounds or salts. 25
Bipheryb?-#-ggroemisracie d -Bd@pueradshvdesubetiziymetdyltaninqlneryBiperidin-4-yl ester;
i nvention are: Biphenyl-2-yl-carbamc acid
149- (3-chl or o- 4- hydr oxy- benzoyl am no) - nony1] - pi peri di n
-4-yl ester; Biphenyl-2-yl-xarbamc acid
149- (2-f I uor o- 3- hydr oxy- benzyl ani no) - nony1] - pi peri di n-
4-y1 ester; Biphenyl-2- yI carbam c acid
149 (3 chI or o- 5-f| uor o- hydroxy benzyl am no) nonyl Fpi

oA ey NN

ester;
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WO 2010/ 007552PCT/ |1 B2009/ 052859 Bi phenyl - 2-yl - car bam ¢
acid
wWa 28007582 di f | uor o- 4- hydr oxy- benzoyl am no) - nonBAT/HER0gNS2859
BlpheH Fii 8 c%rb\éﬂﬂlc%%rdelr{g [(%'5&%% 4- I?de(ny %%ﬂ?@meﬁwlaé?ﬁlgo] nonyl}- plperldln -4-yl
f di f 1 uoro- 4- hydr oxXy- benzyl am no) - nonyl |-
eSterldln 4 y1 ester; Biphenyl-2-yl-carbanic aC|d
Blphenllnﬂyl(cﬁrbhmﬁbrabbdw {9 [(@-4etiidhlcus 8-aydedyzighayinman yi-ainylidonf}-pipsridin-4-yI
din-4-y1l ester; Biphenyl-2-yl-carbamc acid
149- ( 2- hydr oxy- 3, 5-di chl or o- benzyl am no) - nony1] - pi peri
Biphenyl- %yl@agb@m@sqc@ﬁ {95@,5&}{@,@5&2 Izcdgqu-@arpzmla-me@ymlap] nonyl} plperldln -4-yl
ester; 149- ( 3- chloro 4- hydr oxy- benzylan1no) nonyl] pi peri di n-
o) a P
Blpher&/4%g/1 cg%ﬁ aC| 1 @?(?I%udé%(l) 2% c[r(])xgmeﬂ% 8rrn)e{t}h}yﬁmmo]Fr)1é)rr1¥l}o;?l%e_rld|n 4-yl
ester; 4-y1 ester Blphenyl 2-yl - carbanlc acid

B.pherﬂyﬂélw(oarbémw 4l 10{9%%116@1 deyoxp%erzz\bwﬁmbmg)amm)ﬁbrprlpiber.a..@L4 -yl ester;
snery 3 Y- e 51 I P T R S DR Y By By Pgt -+

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

Blphen]yl'i ?I Ja(b%mﬁ; a@fdclh{b ?{3Qru8rofier%B3$y bQ‘EQﬂ)Vr{]réthﬁ%an%] cﬁ"rgﬂ Biglar'lcﬂ‘m -yl ester;
Blpher’g(Kg & carbar%fcI acid 1 -{9- [(¥1 chloro 2 hydroxy benzoyl) methyl amlno] nonyl}- plperldln -4-yl ester;

Bipheri/-%-9- ({a(bémfcl adgiarief9 3« Hiyeio @ty boeyraartpy edthy-Hamaial-nmly b -pipaeydid-4-y| ester;

Bipheni/ bi wélar f’nﬂ: ﬁ%ldyll{g g@tcﬁfgr ﬂ%g%lerlz)%xylzlgeﬁgr% ﬁ%r?ﬁ rﬁjg)e”?m -4-yl ester;

Bipheny mﬁ a&ldy’ll{g-é(g@éj(l Iuogi- W@WV bgnz}le) waihy=amircl-aenvl- plperldln -4-yl
ester; 1-{9- [(3 5-d ich | oro-4- hyd
noJ = ridi.n-4

Blphengp%( }éll car ilglﬁ e)cﬁen | Péé?-;ﬂ/?aroxg pgen acetglfm@%yl amino}- n0|¥y?) -piperidin-4-yl ester;

Biphenyl-2-9)- O[a(bam&a@idﬂr{@tb(ﬁdluqmﬁyw@xyb%@wi)ymgthyi-@tnhyl nepi-Aip$ridinod-yl ester;
Blpher?r}%i b= c@fb@@ﬂ‘d =@ nRELEhydrdRy BBERYI) m&‘h%l'—anﬁrﬁﬂjﬂ&m}fblp%ﬁcﬂlﬂ4 yl ester
4- chl or o- 3- hydr oxy- benzoyl am noJ - nonyl
plperldln 4-y1 ester; Biphenyl-2-yl- carbanlc acid
Blpherﬂ(HE 9- qa(meB»at:tldﬂl-{ad(BdwdrOHyfd/d@xybmmmdetwylﬂertmyhoru%bha]dirn4-y| ester;

or the g%iyﬁéc'emi(ﬁw écqeﬂéb‘ie' é/ahs %Fe%f, or I%Q Eﬁzﬁm%@ﬁhc'aay Xéc‘e&ﬁlﬂ@?(m/a@es of said

COm‘“’f’d’-‘d(‘;g’-rf?'?-(3-hydroxy-phenyl)-acetyl]-msthyl-am'nol-nony
|')-pi peridin-4-yl1 ester; and Bi phenyl-2-yl-carbamc

More 'ffd O S Ry A OBy Banz oy T -2Ifet hyl - ani no] - nony!
B'Pheﬂyl V'rfé Bricrpciel-1yl8-(Eelerp-4- *U?fo’fwéenﬁ%ﬁ‘wﬁﬁé‘e'ﬁw]d%ﬂer“y” -4-yl ester,
B.pherﬁyczgpfambhqe el 1t[e-(2 ﬂl&frc@@-ﬁydr@(y Hehﬁjldhhrai)-ﬁarwlptﬁeﬂc&ih I45y| ester;

Blpher‘%Ff ﬁpcar amic ac%|1e[§r( 8hloro 5§Porogchyg|.%xy ed’nzyllam%no) r%orr]@] pl?erldln A%yl ester;

S "accor
Bipheriyb&r HrpEIMems Asid- (O FHRNA-4 By dypcy ol rices awingl-nonyl-piperidin-4-yl ester;

Bipheryt-£-=cafbdmicIcnLioycklorb s thy s yy-deyadiho)aeafivbideriamiy bstém

Bipher’igl’-]%g:ec%&g%g%{dP1gg-i,(%gtpﬁr%&-ggqlrﬁg-st}eﬁzr&ylamino)—nonyl]-piperidin-4-y| ester;
Bipheryl-2-g-cab@misticid rlel944-fiyodr-rkydriye rieozdylpminel-harlyd-aivetith]-4-piesier;
BlpheAi/r @&/IQ:%Fb'aﬁiﬁcrbclﬁ V- é9§§ %Iﬁl@ro&q@ljBQﬁ%nylgaééltyl]%mgﬂnﬁo}%ng) -piperidin-4-

-di chl or hydr oxy- benzyl am no) - nonyl Fpi p
ylestef, 4 y1 ester; Bi phenyl -2-yl-carbanic acid

Bipheriy+£-9- qa(bammtdcmmqg Jatiyahoedxydioryrasrikpyl redthyHamaol-nol 4 -piperidin-4-yl ester;

Blphenilpifgecr f gfng gld Il{u g@tcﬁr ro- Pf&ﬁnﬁg-\f)é ¥%lne§19lrm%] So pﬂ)e idin-4-yl ester;
Bipheryh grcamaﬁlé:rqcm h(94{_[%7(:§ ﬂégrpéﬁ’hyd@?(bﬁ@fwl aczat;g}]rmqgréyll Brawp}cnonyl) piperidin-4-
yl esteACI

Blpher]%/ é 2 c{aLb%mg;sacB)ﬁqy 21( Xhl(g'g %'hgé% ﬁ%&%}ﬁggﬁﬁcﬁ%@(@fpﬁb‘%@%&% égs@f;

Blpherybz y-carbamic acid 1-[9-(2-fluoro-4-hydroxy-benzoylamino)-nonyl]-piperidin-4-yl ester;
Blphen],'l‘é P=datbamid deRr1qe4s ByRRIeRY-thaRZ RN NzyIBRINB Yhon MNP Khter;

-pl peridin-4-yl ester; or the pharmaceutically
acceptable salts thereof of the pharmaceutically
accept abl e sol vat es of sai d compounds or salts. 40Most
preferred conpounds are Bi phenyl -2-yl-carbam c acid
1 (9 {[2 (3 hydroxy phenyl) acetyl] nethyl

oy

ester;
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Schene 1 R2 R3 HHO NR3 R1 1111 ON-N,- (CH2)9 X -
"R4 RS (1) where Xis -C(=0)- or Rl (CH2)9 X
WORHS/0AB5wherein: RL is nmethyl or a suitabl e pPOI/ER2009M52859

Blphergr 5 ?\Q:aﬁ)%\ﬁlhz R 1t 6! r(ﬁ 3 QHE&5 MWrQWénzoy&%d) %or@l]%\ﬂeﬁ@h}? Ll Ff/l ester;

Bioher R PR F e D AT HPLP By OB RS g eter
Bipherg-Bupatdnit 28 1HBY{2aydroxy & diflbRlt2nzBankin@fnonglt grydritinid-yredler;
Bipher&[—%—%cg’ébg}gicea%ﬂje@?-g%-gyo%gﬁ-g[é—cﬂa"logo-l)gréylhmgloprqo%ylppiﬁéf%m- =yl ester;
Biphenyl-2-yl-carbamic acid 1-[9-(3-chloro-4-hydroxy-benzylamino)-nonyl]-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-[9-(3-hydroxy-4-fluoro-benzylamino)-nonyl]-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-[9-(2,4-dichloro-3-hydroxy-benzylamino)-nonyl]-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-{9-[bis-(2-chloro-3-hydroxy-benzyl)-amino]-nonyl}-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-{9-[(4,5-dichloro-2-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl
ester;

Biphenyl-2-yl-carbamic acid 1-{9-[(4-fluoro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-{9-[(2-chloro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-{9-[(3,5-dichloro-4-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl
ester;

Biphenyl-2-yl-carbamic acid 1-{9-[(3,5-difluoro-4-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl
ester;

Biphenyl-2-yl-carbamic acid 1-{9-[(4-chloro-3-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-{9-[(2,3-difluoro-4-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yl
ester;

Biphenyl-2-yl-carbamic acid 1-(9-{[2-(3-hydroxy-phenyl)-acetyl]-methyl-amino}-nonyl)-piperidin-4-yl ester;
and

Biphenyl-2-yl-carbamic acid 1-{9-[(3-fluoro-4-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;
or the pharmaceutically acceptable salts thereof, or the pharmaceutically acceptable solvates of said

compounds or salts.

Even more preferred compounds according to the present inventions are:

Biphenyl-2-yl-carbamic acid 1-(9-{[2-(3-chloro-4-hydroxy-phenyl)-acetyl]-methyl-amino}-nonyl)-piperidin-4-
yl ester;

Biphenyl-2-yl-carbamic acid 1-{9-[(3-chloro-4-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-[9-(2,4-dichloro-3-hydroxy-benzylamino)-nonyl]-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-{9-[(2-chloro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;
Biphenyl-2-yl-carbamic acid 1-{9-[(2,3-difluoro-4-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yl
ester;

Biphenyl-2-yl-carbamic acid 1-(9-{[2-(3-hydroxy-phenyl)-acetyl]-methyl-amino}-nonyl)-piperidin-4-yl ester
and

Biphenyl-2-yl-carbamic acid 1-{9-[(3-fluoro-4-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;
or the pharmaceutically acceptable salts thereof, or the pharmaceutically acceptable solvates of said

compounds or salts.

Most preferred compounds are Biphenyl-2-yl-carbamic acid 1-(9-{[2-(3-hydroxy-phenyl)-acetyl]-methyl-
amino}-nonyl)-piperidin-4-yl ester; and Biphenyl-2-yl-carbamic acid 1-{9-[(3-fluoro-4-hydroxy-benzoyl)-
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Rl to RO and X are as defined for conpounds of fornula
(I') unless otherwi se stated. WO
WQRONOBI5S52PCT/ 1B2009/ 052859 The conmpound of POF/Mm2AE/052859
methyl(eH ao] WI}Q}%eR&#—Q?r %gteﬁsordﬁ%CEIl\epﬁgce'u& gﬁa%%@b?eogglégthereof or the

he conpound ornul a wher e brom de and
pharmﬁ?ﬂ‘i‘F""ﬂ&“&?ﬁ"’@&? vafes of gaiq CO(S‘?PPBWQé?%tén | may be

5prepared as descrl bed in WD 2007/ 107828. The conpound
Comp&fn(cj]; %{Wu% %)o%ﬁ@gér%% gnr%bva%etpgﬁ\x%)gt fhe rggtee Bel ﬁILIMJate one such way
of preppeigg ﬁheéeaomnapus%éfnﬁesls! d PEGPI@‘M"'ﬂPP(QPIaFGI &a@thW@%ﬁ marpe equally as
practiceBe.Tet hyl , R11 is tert-butoxycarbonyl and LGis

mesyl ate. The conpound of formula (VII1) is

commercially avail able. The conpound of fornmula (IX)

is commercially avail abl eSchemghe conpound of formul a
may be prepared fromthe conpound of fornmula

I I1) and (1X) WWp}\‘a%%nen @n ocess step
). Typ| cal <cfond|t|>c§I conprlise rea on of
ougd (VI11) with eXcess 20cBnpound N o "

et iyl am ne, 33% sol utign in et hanol ) rogm R
empér at H‘or 18 hours. The conpound f oomul N&I% N
may be prepared fromthe conpound of fornula (X) by (CH)e "R
Boc P otection (process step (vii)). Typical

condi tions conprise reaction of conpound (X) with Boc
anhydride in a suitable solvent ®Rich as

d| chl oronet hane at 0C to ro?))mte errit ure

or 4 (Wour S.

The conpound of for jula (Il e pre ed fromthe

c,qrrpound of for (XI) ifgn (proc,ess step

N yp| Rtions conprpfse r eae! 0P RE

co ou d X) vv|t t hane sul f@nyf"chl and [a | W
basie)g asrtri @ hylam ne, in a sui {abl e T(CH,)y

soI vent such as d||€5nI oronet hane, at 5C to roony)

t empewiakdx B -E@©0)- dr -BEw)-cHFhe conpound of forrmula (I1 I)
wherein LG is bromide and Rl,is methyl or wherein LG R |
is nesylate and Rl is tert-Bbutoxycarbonyl or wherein R
LG is nesylate or brom de Rl and R toget heh &

pht hal i m de may be prepar ing a procedure s m Far ] R
R™ (vi)

4

to those described in Sche 2R
2010/ 007552PCT/ 182009/ 052855 The

pound of fornula
(V) may be prepar@
aNd - und @f fo
ste&) (1) IZI Tyﬁl ca

process R®
se rea t| n of |
conpoun con‘bound (111) and a” sui B‘F@;ﬁggé\ex

such as tr| et hyl ankhe, sodi um carbonate or potassium R®

carbonate, in a suitable solvent §ueRredsiscH, andR! ,SHormethw

diymethydi§ GHpamil fE,  at tenperatures bet ween 60- 70C, for

18- 48 hog he Conmpounds of formula (V) nay be

preparea <f e Fi:orrpounds of formula (I1V), by

deprot ecti on uscﬁ,g st andard net hodol ogy as descri bed

in "Prot ectl'?‘lg oups in Organic Synthesis" by T.W

Greene and P. Witz (process step (ii)). Wien Rl and
whereiRl1l, or R11 is tert-butoxycarbonyl; typical conditions

R is ﬁ%@tﬂ}q o} §§uﬂ%§|@ﬁdt&ﬂngog{)| m@b’ﬂgrt-ﬁ)ht\&ycﬁﬁ%@l hydr ogen

orlde in suit e s | vent su?h as di oxane, at

R" 'S?%tﬁ? § BTG KR sE e $OPT %‘OWSﬁrP%” ‘Wien Rl and R11

R andt B meg &mth tggathead suitable pratecpmgogrbupconidad phteéimcleonpr i se

R12is'['g%gth5ﬁn of compound (IV) with hydrazine hydrate in a
sul tabl e sol vent such as ethanol, at 90C for 3 hours.

=0orde compounds of fornula (V1) are commercially
LG reppssahts alslieableKEuing grduip ishieh dsibia@iiad oineesgiatet iy may be
e

R'to Re%% B()éllreﬁzgs c{eﬁﬁe%q’op% ?gﬁngiggﬁfg%mlg( %qlféyo[[he}\%@ogltatga nds of
forrrul a (VI I) and (VIla) are commercially avail abl e,
known in the literature or they may be easily prepared
by persons skilled in the art according to standard
procedures The conpounds of fornula (1) where X is

A\ N S

%
=
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30

tri acet oxyborohydri de or sodi um cyanoborohydri de at 0C
to roomtenperature, for 18 to 24 hours. The conpounds
wo@Rohoerset a (1) where X is CH2 and RL is WO PCT/IB2009/052859
2010/007552PCT/182009/052859 R9R8 nay be prepared
rom conpound of formula ( CH2_and Rl is
The Cqmpawaﬂ L sHpeant sy bFBFeﬂ?ﬁ'ieﬁ a% Qﬁﬁcat)edb’w?@m(ﬁ%g
am nation (process step (v)). Typical conditions
' ' > ot
The co%ﬂ)%prqd &?orﬁwﬁ@?%@ﬁer@ f_%} QSOETE@HQ%P% {)lclgt%\gg lal)r/\d ﬂgggg Ikegtdpar chlaﬁ)onyl may be
preparpy acdessribet EpVPi2p97/1E83he preparati on of conmpounds of
formula (1) my require the protectlon of potentla

react | fun onal tol .0 t hose_net
The Conpr%% f(:f‘odrérglg I‘ilk)wraere l_é){s me a c'l?asrseme il and 915 |s %Et buPoxycarbonyI may be

pmpm@@ﬁp@ﬁpﬁkéwpﬁbﬁ@@?rng groups and their partlcular
nethods of protection and deprotection are described
in "Protecting Groups in 9 ani ¢ Synthesis" by T.W
G eene and P. Witz (W1 ey: ci ence Publication,
1981) or "Protecting 10grdupst. by P. J. Koci ensk
(CGeorg Thiene Verl ag, 1994MX The conmpounds of fornul a
Héb%\aSAmekr\asekprer LaLES_iDL thepk\ppepapaLLDQ\gaQ _R"™

e purified and i sol'ated a sor di ngi®o vari ols N

wel | - knoWilnet hods, for exanple crystallisation 69 H
chr omat ogr aphy. 15Pharmaceutically acceptab&g salts of
t he conpounds of forrmula (1) include the ac addi tion

and base salts thereof. Suitable acid addrtro salts
are formed from agci dsgwhi ch form non-1oxi ts,
G§?7ﬁﬁﬁ%(f%hﬂ}%kfﬁ\ acet ajg et aje, adi pdPe, “dspa tat
benzoateuubesylate Rbrcarbonate/carbonate (X1
quhate/puI hate, borate, 20 canmsylate, citrate,

Where'E)'ﬁcl 5 pathy, Red t%rgrP%r%careew %ﬂdéG s BERERI®, funarat e,
gl uceptate, gluconate, glucuronate,

Theaﬁ@%roc ﬁ%ﬁ?lg®gﬂ?%$?d%?gﬁ3§g%§%ronide/bronide,

hydr oi od ide/iodide, isethionate, |actate, nalate,
The cofo@@t ¢ forialk QRPE commBsiladvaiabret hyl sul phat e,
napht hyl ate, 1,5- napht hal enedi sul fonate, 2-napsyl ate,
nicotinate, nitrate, orotate, oxalate, palmtate,
The caypepet of forpliagshaaketyrdpasestirn e somacusnd df feyawia (jaih and (1X) by bromide
d.spradéheﬁp@arcess f 5Fr egl. u’«,aaatcend.troatg eaartsr%teeeaoﬁsrear &rfound (VIII) with excess
rate 0S

compapd (L BF G Bing: et R ER St L Peafieal 1B hye

salts are fornmed from bases which form non-toxic

The c&ﬁdo‘.ﬁd oiEf)éﬁ'ﬁma 9@) |ln939 pé‘gﬁepgr}eﬁ fr%lnutme Qbr\’l‘%unérog 'I”Jrlrlnmg (X)nl%)ynBoc protection

benzat hi ne I ne, diet am ne, diol
(proce@s] ?ep r(‘\ér)) |'§,3§)f0ﬁleconﬁrgﬂ}§e%qnmﬁrfe fﬁé‘@ﬁ'%rﬁfr@mpav@rﬁ)ﬁ%&'th Boc anhydrrde in a
suitablp 6dl&ss sutimas givllbromethtitieoat®t ¢ irbere tedipdraiiréifor § aburs .
Hem salts of acids and bases may al so be forned, for
exanpl e, hem sul phate and hem cal ciumsalts. For a
The C(pr’épﬂugd\,oélfprgralpt(gmr@ys% p@parg@éromaWQtp@Wow of formula (XI) by mesylation
(proce$¥ stepRGBYL lleﬁrl:al SBhdifons Rompede teastion | @Epbera, C@NWitHJaRthane sulfonyl

chlorrdﬁ))én? a surlabflrg)as fucﬁ%s 'E‘ne(r}\{/\%h‘?r?eéj i;r{a s[urta2bq szent such 83 digr%loromethane, at 5°C

har raceuti ca acce nmpoun

tomombmﬁﬁﬁﬁ"%kv1hay be prepared by one or nDre of three

nmet hods: (i)by reacting the conpound of fornmula (I)

Wit h desi d acl
he ey RSt st Dl S5 prd Rige peda Nl gy and

R™ isdert- bae&ycarafmyl er pheteck @ rig mpsplete drr womide sanidt Rblaed R are together a

phthalrmo%crﬁgysb% répfarehrﬂrgrnﬁgmeﬁwe anrlefr(t)d myéeadegér)oeéo [n é?;weme 2.

ring-opening a surtable cyclic precursor, for exanple,

a lactone or lactam using the desired acid or base;

or (iii) by converting one salt of the conpound of

formula (I) to another by rezaction with an appropriate

5acid or base or by nmeans of a suitable ion exchange

colum. All three reactions are typically carried out

|n solutron The resultrng salt may precrprtate out

T | o
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15 properties occurs which is characterised by a
change of state, typicaIIy second order (glass
W@ eEn®d1SFoN' ). The term ' crystalline' refers tRCHIB00Y/1$2859
The cd?%%ﬁd beoYM& UV} mgy B@tp?erpbt%h fl%ﬁrsth@ c[)l'ﬁ?b{]n@rof @Jr%mﬁ') and compound of

rnal structure at the nolecular |evel and gives
form“'%li('g)e |b}ﬁé‘H‘Y'%té°”>(9rPa%?Séfefpf(lr))acTYﬁ" CRSHtIPRT FPURIIERH red‘étfan%ﬁompound () with
compopeditls).anSa chitaetbasée alch avtriethylamak esbdiaf darohatatol yotadsluim carbonate, in a
swtabkﬁi‘hcﬁ\%n‘f3 'hgyd n]f-elfh %Qmﬁgte{t ?e%p%tattﬁ# t&e%eq '60 b}HI 'f(;llel‘S 48 hours.
rom sol I aracteri se
phase change, typically first order (nelting p0|nt ) .
The C3fpotings 60BIINAS nely Hehﬁedaﬂédeffﬁrﬂ P8 dIRmpolds Of RXh B (|i/)n by deprotection
using s'{an l Vr%gtﬁodo?olgg ag EQ’C%E in B FEétln ?%u;t)selwarpan?cl g)()n heSLsJ g’y T.W. Greene
erern escri e a no ex nprising
and Pt W@tzcmqygsmge@f(u)} HihannR & rani! dh - amCR op@te@trbumy(@rbonyl typical conditions

comprigd %ra&ﬁﬁ%ﬂédn%hﬁd/ (I\@Q\ﬁtﬁ mgléﬁrbéé?] o‘ﬁ%hc‘i’eeiﬁb smb%(é&vgﬁt,su&pas dloxane at room
tempeggﬁr%p%ro |’8\;18Hrlse\(vgeql\5t éapd ‘?2 ge%esceﬁ} Q@PﬁﬂnVe tg@é%f;g%ﬁlons comprlse reaction

of compbawlgiVi) witabydaazing gdratmirf @suitelplg arlvent $ugt rattbandl, it 876 forkdetours.
defines isolated site, channel, or netal-ion
coordi nated hydrates - see Polynorphlsn1|n
The coBppQpRASAE {ﬂrm%lg|(VI)Sa{plca@mﬁgplaw ayailab\g, kpgvn |(1 fhe litgpturg, or they may be easily
prepar8t byt peddans shiller drethe Be kk@rdingt® Standard proteaiied. sit e hydr at es
are ones in which the water nol ecul es are isol ated
fromdirect contact with each other by intervening
The Ceppraft onfemeta(\dls and (V1lehamgrremneydr!iy peailable nigogp in Wﬁt"@ﬁrature or they
may b&TBdsRE pre:sied byepdrddns &llillet GRth€ B BGRIdgWh ethRiatd iy caati@s.next
to other water nolecules. In nmetal-ion coordinated

hydrates, the water nol ecul es are bonded to the netal
The campaundgiptiernatie(sdlerekis -6=Qilie pr 1C6~Q)t gat berrorauerfrom the compounds of

formul& nQ)éoMbchndbéNmeﬂjlé/\@ll)' by@%?lbtfbﬂdpr%&é%b GRbQMBL FyYical conditions comprise

endent. of. hu t he sol vent or
reactip b PeEoisary B farret | L vAR G Ebl SRS sy Ston a5 (>
(dimetihyegrioseropiethglo meabodigidet hdyduathiarite ol erentO-Qbirtearmtriazplk1-yl)-N,N,N’,N'-

tetram@tﬁyl%ﬂ@rﬂqﬁ%ﬂu%p%méﬂé td{)tl&ﬁﬂy Wtynb rﬂ)ges@%déftd Ohi@ble ' daditive such as 1-
such cases, non-stoichionetr the norm Al so

hydroxlynl&qna%tg@zo{ﬁ {Tﬁpgpyfirﬁ@ QE(NJ% dgtre){ttyﬁguno[qwéimer d’\‘\tha? suitable base such as

triethylamink i -oc ONpOdiBotrogytatiaeres (notdesuitbiian ssadnt Ssw@hd as  dichloromethane,
dlmethgl%rM%ﬁg) t&gﬁyo%fnrahhq rgéthw-Zg)Pg I@Fnoaee%?t 29 %tlb:\ﬁ% ofuran, at room
onent are present 1 n st (F]I onetric or on- 6
m”me@ﬂ@?@ﬁpdh€¥r?é’ﬁﬂﬁwﬁts Conpl exes of this type include
cl athrates (drug-host inclusion conplexes) and
The com%oupé(s PP ormula Rjglwheret ers éuzir%ipl-l(cls Hyordrﬁfthyrl]er’rgay ge prepared from the

ral nol
ComPOG@i%QflfPrUé'lﬁt (é/) whe éW%ﬂUéd%@foﬁ@Mao@/é't) R redupfive i@gtination (process step (iv)).

Typlcan&ihdiﬁ@r\éadoﬁﬁhsel RH&OR 6 %un o w}il?bld;z oo‘%}‘% 8 Zuben RAs @B k&¥ent such as
neutra
e‘h""”o\?m ‘{'%'Oéo'%eé'l“"‘c“e %lﬁoeégfff%r% ‘%‘Fﬁ?}‘aﬁg “pE%%p?é‘?SS@Ceb FraY! ?L'e Cala%St such as

acetic @rig ot Slahivedetrapprapgxides oplemallyl ihitleapresancé obmdsyigvagenssuch as sodium

sulfateoeﬁnd tl&MﬂnQK’g ;gré,(segEé 5\”@1‘ JAfatid1Sase QM%Q@@IWE%&m temperature for 1
1889- 1896 Al’mar sson and

to 18 ty)ur ?(IW?PNS? @5 a(dgﬁcemyf a ,faalitabg ﬁghcér}gaggelnbwcgﬁs sodlum borohydride, sodium
triacetorybdrohydddepm seditm cyampbaeotesridesst @°Clto b temBeiaturdd for (18 Jo 24 hours.
1269- 1288, by Hal eblian (August 1975). 5 The conpounds
of the invention may al so exjist in a mesonorphic state
The compgensisiaEn W (NWheta AiscHz@P4R) iswhen subj ected to
suitabl e conditions. The nmesonorphic state is
i nternedi ate between the true crystalline state and
the true liquid state (either nelt or solution).
Mesonor phism arising as the result of a change in
tenperature is described as "thernotropic' and that
resulting fromthe addition of a second 10 conponent,
such as water or another sdvent, is described as
“lyotropic'. Conmpounds that have the potential to form
| yotropi c mesophases are described as 'anphiphilic’
and conS|st of nDIecuIes mhlch ~possess an |on|c (such

NSNS N~ 71 ~NONSOR
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(i )where the conmpound of fornula (1) contains an

al cohol functionality (-OH), an ether thereof, for
We2Emod 52 a conpound wherein the hydrogen of tP@I/1B2009/052859

al cohol functionality of the coppound of fornula (I)

is replaced by (Cl-C6)al kanoyl gxynet hyl ; and

40(ii)where the conmpound of mula (1) contains a

primary or secondary agT ' idhal ity (-NH2or - NHR

where R 0 H), an ami de thérego for exanple a

conmpound wherein, as the case gy

2010/ 0 7552PCT/182 9/ 05285 > bot h .h ogens of
ey bF REEPR (BT TRELTBIAITTYah @ﬁ@%&ﬁm{ﬂr’%f d Farihgpappiny of formula
(Vlla) by fegingive eplirat@d(pmce$sCiteCiW)) ﬁy;ktaahogridjtlons comfrige trdeetion of compound (I)
with co%ﬁ)%ﬂm @/ﬁa Q|f1 a Eﬁ{ﬂéﬁﬁeﬁﬂs% ik &H Q&Js'lyrheg&ﬁf)@(ﬁ %ﬁ&%@es@”sieb (|¢/)he

oregO|ng exanpl es and exanpl es "of 5ot her prodrug

types nmay be found in the aforenentioned references.
The prfratiovief cond@ubdsi o f@@0R Q) MAS rejlird Mie Pedtection df goetial reactive functionality
in addi &e‘t%ﬁnlsg ?u% h%g %%?%ﬁéeg%gbllég ch%tc%% %%%? Ss(l':gg gg’m&{tiblte :;}?otecting groups
and thej\Raftichlan mgthgdsmgf a@éﬁcthnegnct)fierzf@tﬁﬁ@u (§501 d@‘FC”\b?ﬁ’ FulPiotegting Groups in
Organitc hﬁhthbéis YO0 ahistse fand TPE@thil(Wlle\ant&B@éhcadﬂbeaﬁJrf ab819Rr “Protecting

groups, [) % .FKocrler%kl (?ﬁorg Tﬁlemg?/er? 9 94). tabol i te_s in

rdance"w i nventt on i nclude: (i)where the
conpound of fornula (1) contains a nmethyl group, an

The c LIS RS-k (I§i 8% Weénkhd MRrhaedeoh: &el% araﬂ%% ’purlfled and isolated

wher cont
aCCOfdﬁHé?]!/%”OH%‘P’%'f%POW%”ﬁﬁgﬁ%lforéé"’f’?%?r?’%"s?& °é8'i"°'(“a”9WaPhy
PhOH); and The present invention includes al
Pharml%ﬁégﬂy%bgelpféﬁlgls\élt@{;ﬁﬁ@to&m)cﬁmﬂégﬁBPﬁtﬂ"@tJ Mclh(?ebﬁlela%fa addition and base
ounds of fornmula (1) wherein one Or nore atons are
Sam”ﬁ -aced by atoms having the sanme atomic nunber, but
an 20atom c mass or nmass nunber different fromthe

Swtab@te%g Sdo’YBﬁSsE)ﬁ:J agafgﬁnéau%? CM@M%Eh %rfﬁdrg et8>? §§Its Ei(amplesnlnclude the

' es of 1sotopes suita

acetaty. nact'rr?ée c@ﬁﬁ&%d%ené@atq Heesyinlge RicPBANd!siearRete; W@b@tg/swhate borate,
camsyRl cigeNeychtate, 8gisyddte, a3giatd HorreAs, kf@rﬁaral%uglhce@&tel Blucenale3 Glucuronate,
hexaﬂlg)g%gés‘l%étogmﬁ%enzagﬁc ﬁygfoaﬂ(ﬁéiﬁ ﬁor djeiz'é’% Irorr}fi"dreébr%r}l]lge SI"1(y‘(F1roiodide/iodide,
isethiopafe,] 3a¢taiend ndNe arfehlents g eralonglgc hmesylalds0 melhmulahﬂie 18@phthylate, 1,5-

naphth%ﬁ&cﬁéunoﬁas@t Qmags@hdté/ InRBgatee d narkP obadse, ObxdifE dea@n.tate pamoate
ose | NncC g%or atin a radi oactiv

prosplagiger gﬁﬁnﬁgtgﬁmvﬁ?%”mao aPEPodiipee: e g stigprate. succinate,
tannatelitartrate Jodyiatm triflterdacetate anldeinofdiecalts i ve i sot opes
tritium i.e. 3H and carbon-14, i.e. 14C are
. particularly useful for this purpose in view of their
S”'tabga{’é‘ée glts iaf?c%F“i&ﬁS’r QM BAvesAkE ' e Q) e aRLs SFarlpiReidmthe aluminium,
argininSulbskzathiné,i cariuvd, tiolihe aNdtigtaniis) tiofaetnes yigtinea dysitie h&gniesiam, meglumine,
L a | tARS apeut i c advant ages
Olammlre’epgms t ng@%@nﬁ%ﬁ%g}%@rﬁg e ﬂbc Pﬁ: stability, for
exanpl e, increased in vivo half-life or reduced dosage
Hemis&I8 @ béi®Batbasesaity Ao me forfiBy, frexpheé elem@diphdte SAIMmicalcium salts.
ci rcunst ances. 35 Substitution with positron emtting
i sotopes, such as iic, 18F 15 O and a N, can be
For a ngdesf gh syifgblpgelts, pesnHdnsibe gegutieg) faltst Popsrties. $gleetion, and Use by
Stahl dn@ et (WildydvcHibedzyat e recept or occupancy
| sot opi cal | y-1 abel ed conmpounds of fornula (1) can
generally be prepared by conventional techniques 40
Pharmkeratigally accebleble salksi df baydpadunds didoranla (O malppe prepered Hg one or more of three
memo@palogous to those described in the acconpanying
_ anpl es and Preparations using an appropriate
U Eb%eaﬁi”&&eme%SP&@W%@é/H‘ﬂ“ therdesiregasidgy batee
non- | abel ed reagent previously enployed. WO
2010/ 007552PCT/ 1B2009/ 052859
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Phar maceuti cal |y acceptabl e solvates in accordance
wWith the invention include those wherein the sol vent
W@R01009752l | | zati on may be isotopically substiPCr/Ea209/052859
(ii) ebprent|Q aggcﬁccﬁtbggéelablg%r%% gr%TB?roﬁ%QamgﬁreQJrsor of the compound

formula (1) should be assessed for th
bP BB R r&‘&r"pﬁ?'f}%érsﬂt% %LFCWG%S% ofPUE?f%“]piey agdriene or lactam,
s adingf th® destrbdidniid ortbgsd; acr oss pH), perneability, etc., in
0
(iii) B)sjgc[nvé ﬁngsﬁees%}t é)f: Jﬁgtc%ﬁgupgfgp{oﬁ@g% tﬁtaqg(ﬁéarQﬁ/ é&%& %ﬂ \g@pc’a’] appropriate
[ ﬂ?ﬂ %raiaP%PF by snapd efirfaditaie iPhexqhanaerfeluBiA- i nt ended for

Al thréﬂwaraatmedtd §BicallySRrmEaYoub & aliibmi ﬁ{eerreadnr@sSaﬁrnyagxt ale&m).aa out and be

collectedr b¥rp5ra |on o rr’?rggf) aercgfjelrleoI by evgagét}og o¥ t ]pﬁ)/ rBeedje ree of éanlsatron in the
resultlmﬁ mgy vgrvéremppmdplielwpmsaﬁ %Q'@Pﬁ’rt |nzral0hle¢¢ f reeze dr yI ng,

spray dryi ng, or evaporative dryi ng. M crowave or

radi o, fr en
Tho QNP T PR B SOHOE SREUY RPN Ol es GPELBR ol amorphous
fully crystalinet Trertemr emaghhousi sfees toch shate mrvgtmhahd materigd teckkulotgsrange order at the

molecdlérTQ\?eY aﬁ@%eB&dﬁﬁgmpeh Sférﬁd'e?é:llur@l @ eﬂ{blﬂ tﬂe %R&Ehﬁan bé?nes of a solid or a
one or npre other conpounds of the inven or

liquid. Typlgaahﬁlirqqd?atgﬁlsvﬁq ot §H% dﬁpncﬁsﬁer é raytcwgactla? B@t?rr(soand \é‘lhlﬁrﬁ)(hlbltlng the
propertiesdd iarsalid, are rhdire foradlly.de€eibed ad & Yquid. pyn edtihg, laechange from solid to liquid

properﬁéi;rgc@urgm[?ﬁ% Srardteli f’?é’drqgll aaEHaﬂngbf%bﬁ St;gjxdglfﬁ}p%e%ﬁ?dé\ﬁr{j%} @Qﬂ%s transition’).

or nore armaceut | cal acc
The tefng ,cpy]sta@&%lreﬁqaréltﬂ a sqlig pb@sgdn Whiekthg materigkas @ rg@laiﬂpered internal structure

at the mB@ElﬁzﬁrH@)’ét ar@tgh%E atd'b'ﬂﬁctﬁ/@ﬁ-ré)i)m@btlbd (pafter@ fvith b@‘lned peaks. Such materials

when h ¥e% stu'ff |ent I(s:o gl xhi e|t t% pr%xgrhgsl (%ntlﬁqwdl !)uttthe 3] ge rgom solrd to liquid is
ors's as artic

CharaC@rIS%mehaF%@haage @rﬁlcaﬂyﬁéstefdfee@tlelm pphlé) exci pi ent on
sol ubi I'i ty and st ability, and the nature of the dosage

e oy TS GBS PRT e bsPhaeh o 29l Bl om sohete s
used hgelirhto dssdribe a tripisicylaprogiex binpisingithd cdywonmbafitheyimegplicr andtone or more
pharm&&uﬁ&@?gcc%ht'ablte%@lvér‘ﬂ rﬁch@cu%%tfor %ﬁbl&%ﬂ@l' ﬁ'ﬂr@fé?m af‘ﬂgrate is employed
heir pr epar ation may be found, for
when sald-5oNPRE IS W#fe'Reni ngt on' s Phar maceuti cal Sci ences, 19th
25Edi tion (Mack Publishing Conpany, 1995). The
A curr%h(’ﬂgﬁgéégga c%gsﬁcjaﬁonl oy t@ﬂtfbrod?%aﬁlﬁyhgggtle\gq%%r@ t‘ﬂ\atq{eﬁr‘r&s(?{?@tédysite channel,

mnlsraro may I n ovmng?, SO
or metlHen eQFARTNYErRtes - $e¢ Ralygax ' : g bydhn &y Horris (Ed. H.
G. Brnlmwcqwércel |DeRIgHal 995N s Satd brtbghwratwﬁﬁertin% firlivhioRl tHil%/wmhr @ldlecules are

Sass

isolated I'f]roincoo ire oung?trerv{/} eralscre)th)ghers E)H {n eb\fen|n¥1 %‘F‘g@n% r’rﬁo eculle¥ In Rannelhhydrates, the

water g@iecwipstie dt jagige i hanngtsewkane ithey @erﬁeth@l <i>tblefa\mieﬂ inglg¢udes. In metal-ion
coordiftS 18Rt UBE wakr halBtllsSre Boibd Rthd et isapsul es

containing nulti- or nano-particulates, |iquids, or

powders; | ozenges (including liquid-filled); chews;
When ge¢ solvérdser datspds §ghily lehoscgthef empiex Willl rpye @ well@sfined stoichiometry

mdepe%@érﬁ}ﬂﬁhunﬂd\@ Bues EHO(NM apd Q&\%n‘t’@r \Dﬁéﬁub%akr;?’@odnh%’é il channel solvates
fornul ati ons include Susgen i o sol uti ons

S
and h%gﬁ%scgqn? )gpwgoungﬁclil?efvgﬁtaf{ﬂ) ?r?tongteﬁlavlllblée gﬁ;ﬁﬁna?/rgdynagumldlty and drying
conditibrisl. Inestush ¢ases obi-stoichibrastdy wihpstuk @srn(. made, for exanpl e,

fromagelatin or hydroxypropylnethylcellulose) and

pically conprise a carrier, for exanp
Also |@{Jﬁg¢hmthln ﬁlﬂ V@P?‘)?f @ﬁén\@pwoare Wtbigmpéﬂ@t gpryel@res (other than salts and
solvatdmt/\]hyﬂemeﬂhb Wrs and et least St @lEr &ombbnentla@d Hra€nOIn SOEEometric or non-
Lfyi |/ pendi ent L.Qu

stomh@rﬁ& i rtn%{ungsg SC%%E%&% (g‘gglgg;,psﬁrge)c‘zt}gg ecgaﬂg%/t(g%g hogl% Hhost Tncllirélgn (l:oqnplexea) and
co-crystalgothet Ipttai tard iyprisallydelipgd o crygallinexenmplexes Pt paniral waleewdar constituents
which WY@ rIADIRCIRESRRGIH A&2EN8kASRBRBtohE EoLE @I WRE e Qf cdnfbiex of a neutral

invention may al so be used in fast-dissol ving,

fast-di sintegrati ng dosage1borns such as those

described in Expert Opinion in Therapeutic Patents,

11(6), 981-986, by Liang and Chen (2001). 5For tabl et

dosage forns dependlng on dose t he drug may nake up

o a ~ ~ o a1 o o



10

15

20

25

30

35

40

25Tabl ets al so generally contain |ubricants such as
magnesi um st earate, calcium stearate, zinc stearate,
W@ odoeisst earyl fumarate, and m xtures of nagneGI/IBR009/052859

molecuid Gfth 3 @alt’\'I é&rm WEE/' I%ugr)é aréc’l“bp hﬁéne cryété’lpsrah&r@rHySrecrystalhsahon from
&men%enerally conprise from %to 10 wei ght

r ¥R PRBTISAIlY ﬁrdﬂ‘i‘lng tiae %%lpﬁﬂtnt%oﬁ%lh%‘ \ﬁé‘? ghgm <f;%°l?l‘lm“t‘hjeZ 18§9 1896, by O.

Almardsablaed M. IJ0 Cuherdbtkp @3EM p|Fer |ar@ne|ell ente® ofnalltiF@nponent complexes, see J
uring agents,
Phaﬂ@ﬂ%é@ va??@géﬁgggHggg?Q- @%ﬁ agent s. Exenpl ary
tablets contain up to about 8096drug, from about 10

The coMio@hds Sotheinddrtith n20 awei gkt in% hieBsh@diphid sta (&b@dﬂta&e or liquid crystal)
when stt?bJ&hh ?2 Esota%l eo&{ndﬁanswel]hgh e%é’n%lépgtrcggt%ieefgs: gtnmtrm bog aﬁg t}eFV\(/)er%n the true
crystallgmate andiBe g lislid state @Itbﬁj@mﬂ]t oy_golut@ng Nesomdrpiign arigifig.as the result of a

changd ableﬁlber’aluwbﬁ%egame@es qmmaeap&edndiwaefetshmngorrormer &dhtBh of a second
abl et

compng)} gucgn nvgate %[l ;ipo% \ﬁgi{ent 'ﬂPﬁSC”E%‘f a?n_:l){'o?roab aﬁarl’ng?uggs that have the
potentigiefot formo lyglecaahoemesqphasextarmdl@dnl@gfa;r amplabiiilist andncg)nsml'ré molecules which

possesfsI Jna|bn|£ ‘?éu%l-l' §t C@@ NIBY.CEORRR! brs 809 N§+)%F ngrp roﬁm (GEERES QW(CHg)g) polar

be coated or uncoated;
head gﬂl‘ﬂ’@nﬁ%ﬂ%‘ﬂ? éﬁf(g@anonv\ﬁ stals aH BEpS gqgg\l -,—h élartshorne and

A. Studrpafrebiadd @owat Araipd, €020).i s di scussed i n Pharnaceuti cal
Dosage For ns: Tablets, Vol. 1, by H Lieberman and L
~Lachman (Marcel Dekker, New York, 1980). Consumable _
Hereingfteg | allf iefargncesp o BorARYNeT of Exrayla ﬁﬁr'wllﬂ?@ere&f@c?ilﬁﬁ &altsy 9olvates, multi-
compoﬁbnt abihplexRtand i tHEtas MeredPdriito Soltésa hluti-ombbidat EdnmpmBxes and liquid
o§ ge forps whi ch may be rapidly dissolving or
crystalso sa lilqtere
adhesrve and typically conprise a conpound of
fornula I, a filmformng polyner, a binder, a

The co‘iﬁﬂo\lﬁf&%of th’ie h\lﬁéﬂﬁﬁ]ﬁﬁ(ﬂﬁde c@n@btﬁﬁl& |of3foﬁﬁtila (I?asslﬁeﬂahbéfoﬁgﬂeﬁ?kd including all
S | er SCO | en a So
ot P SHEHERS 5% HE o RIS PRAD AR S PTBP R Bl e ()

than one function. 10The conmpound of formula (lI) may
As mdhﬁte\fl’agcﬁéallé@ldﬂm sObf th@s&bﬁégurﬁls d?‘f(yl’ﬁﬁl%r Sere LQl%!oewnhénothe scope of the

ound |ca nprises froml me|% %
mvenhmn‘gbﬂs %rt rd@n\t%}%e Cﬁl |c9mpou(nﬂ1e 2(6 m%t( %N{ush g@ax@p%thttle or no
pharmé&ologfcalt dntivityaherh@dres lcars swieal adbiirdsteredrintiu nidentonthe [ealppise s@verted into
compoﬁné\lr gtal‘ownulﬁr(ﬂryz{vinlgo{l}eoéesfru gtgtmwoftéer%%%le/ el?yp ‘n&cﬁﬁlw{; HQavage Such
denvate@%r@defarr%;f tofag rqﬁﬂr@S( F)thl]eéytf%r@at]qn onpke lfsgrqf-,pr@flrugs may be found in Pro-
drugs ayINol/@a])élwé‘rwI@ttembe\ad314 A STBempasium Berigdl (Ty Hlyabryraaﬂ W. Stella) and

Bioreversible ~ Cairriérs _ in ru amon €S che, American
MRy % selecteg fanlnatHrgl ob¥s qgg;l ﬁﬂ
col 1'01°ds ‘and s typ ca

Phafms%e‘él‘@hﬁsﬁoﬁalmé range O. 01 to 99 weight % nore
typlcally in the range 30 to 80 weight % 20Qt her

0S i ngredi ents nclude anti - X|dant

procrBf 3 BT REE M 1 HUBUPT CHReiRG BTGy tBadP et U ARy approprate
functiogalnes/[apgengtmthmd:qmmongjsa:g fmmngla (I with pmgmag@etteg known to those skilled in the
art as ‘b= rﬁ&étlé@rgs%egdnﬂ&l B bR g, InsDesigRPblobiBRs Sy H @Unhédagj (Elsevier, 1985).

agents, anti-foam ng agents, surfactants and

t ast e- maski ng agents. Films in accordance with the
Some Exavredieisiobprodrugs ih ypdotdEinteywipr tepavatiolhincledsapor at i ve dryi ng
(i) olflvhergltlle (%%gﬁlrlrbsofffor (%5:89{9 ?gn gl&blﬁbl ﬂm@tﬁ) !alﬁ;p QHP%ﬁleltl{egthereof for

ape

port or
t w a W'pegrpq vh%[e@ d%pyfgogeed)cflttléq. ala(plyéf-unct&nalﬁ)y of the compound of
ffoeemeclpls YdpRgediy (v:aouulnarra)gloxymetlﬁobndl formul ati ons for

. 0 {
(i) a%/@%r%?%mdkﬁund%? l”o?rfu' Q@Zco?%ona (F e ogg%cg)gggislpwm cfl‘on%hty( NH, or -
i NERuderedR I*dylean amislg shesgahder- exapalesa gompasiot heteineds ¢ the Case may be,
targeted and 30progranmed rel ease. Suitable nodified
rel ease fornulations for the purposes of the invention
are described in US Patent 1No. 6,106, 864. Details of
ot her suitable rel ease technol ogi es such as high
energy dispersions and osnotic and coated particles
are to be found |n Pharnaceutlcal Technology Ch l'i ne,

=7 NN\ o o, NP7 NN A o o
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40i ntrasynovi al and subcut aneous. Suitabl e devices for
parenteral adm nistration include needle (including
WOorR@ooersszll e) injectors, needl e-free injector SP@NTB2009/052859

' Qrﬁélér' Hath ﬁﬁﬁ)@@r‘\sqeff?ﬁa arMQ) %9&%99;75[5@5 gr(rﬂo@g@ Q%mé)qyare replaced

Par ent er al fornu ations are typically aqueous

sBY GriCorrkapAy!ch may contain excipients such as salts,

car bohydrates and buffering agents (preferably to a pH

f

Furthegfexafn{ IS og deancg%entbdfeur%.sjllrg f[:\cecg%ﬁceg\wﬁ Q:eQ%re&d}g;‘ne}ggﬁ%s Ry examples of
other psedrygt tyRRs Nty bﬁéoué!d drthedaforegrentiangd réerersesl i n conj uncti on

with a suitable vehicle such as sterile, pyrogen-free

wat er... 5 The aratinn of nt eral r mul
Moreover eFtalré tc%rppquggsccgﬁ(gmtu a (ﬁ thepmse )\(/es a?t as pbo%rugs of::l t'her compounds of the
formlﬂ¢§r)ophlllsat|on, may readlly be acconpllshed usi ng

st andard phar maceuti cal techniques wel | known to those

skilled in the ar . The so f co of .
Ao e Pl TS E8B8f ey ML BRI oB £ BaPGT B e (), that i,
compog edsiforimed 1 viyupbe ad@inistatioa otitle gt $remes@moles apypetaepiifeaineaccordance

wuththE%&Hﬂoﬁ?HcBH‘eteChn' ques, such as the incorporation of
sol ubi l1ty- enhanci ng agents. Fornul ations for

(0) pyreﬁr*@rcgmpa%qﬁ.f%w'aw 62 HEY GFR At 'vgrm eyl derivative thereof
| GﬁBQ-PaCEzQH)d/ or nodified rel ease. l\/bdl fied rel ease
L f t -Ph -> -
(i) C\gﬁ%‘@o dé)@?éuﬂdg)? é)grﬁtga gﬁ%o@%\%g a rh% glphenggﬁseZﬁg%ﬁthereof( Ph ->
of the invention may be forrrul ated as a
suspen5| on or as a soI id, sem - soI i d or thi xot ropi c
The pres M' |8ven?5n allrgfinfjm S I p talrer’rgagcgmO ta Qtlgo Aﬂ%wea compounds of
formulEklhw’mreg ooe o5 (ete ﬁtwmﬂea@mmé bméqmd@vm @glwa?taé@mic number, but an
atomicSth&RtE nRE SRR diRtldrl FroRNFe §Mﬁlﬂﬁrﬂ§és%5me%§rmﬁlb§ﬂ JA8ch predominates in
drug- | oaded pol y(d/ -l actic-coglycolic)acid (PGAA)
m crospheres. 20The conpounds of the invention nay
al so be admnistered topically, (intra)dermally, or

Examﬁlesa&‘sig@cf);g@,l ;%Ytal&l@ f&r |ﬁcl§§fdr{‘|n°fheméﬁ$§@wds-r&mh&"iHventlon include isotopes of
fornulatjons for this urppseslnc el s, hydrgpgel s,

!
hydrogeegy Suph s *&"ﬁ‘ﬂduﬁ EO” é‘r‘céa'ﬁs ouqﬂ?’ﬁ‘erﬁ s°h H’E?sﬁ‘%‘gas , fluorine, such as
"°F, iogvaanelech s ”alraesé%ﬂngsogeﬁmmsas PiNlanas ;’Nekd bxyger, shesas °0, 'O and 0.

vvafers i npl ants, sponges, fibres, bandages and

croemul si ons. Li posones may al so be used. Typical
Certa"t éprop'é?'@ IghglqdyeRIPRPRISHYS| formpig @) forrxamplgl thesq incerpeygling a radioactive
|sotopepeter Bkft ibatug\shd/besupsttatotisateastritgltiye &udiss. TROlayehdiyé BbtBpes tritium, i.e.
nd pLo . P at | C : .

H ang XFB(%JI 19 ngoré :Ré( k)grggu_laglg)e{rg%lrIffgftﬁlg%g%%eer vgempﬁgﬁeﬂq?ge ,%f incorporation
and fe%/ nieeD}y Ofctﬁﬂ“yt'%S by Finnin and Mrgan (Qctober 1999).

Q her nmeans of topical admnistration include delivery

Substlté%?po\%lﬁucrﬁeéglgp |£o %pl(f%nr%lr%r]l, %sn(ieérgqugr[ngs 5 rﬁ:f %F Oerrt%@ trberapeutlc advantages
resultinreofiehe rgreatar ThatatBiio JS@Q[lWMor ekample,j mrprgqﬁed on viv@(alf-life or reduced dosage
reqwreFrT%rnnyér@tHeﬁEesméP&e SroRi&Bh saREtiRLSERAlLon may be
formul ated to be i mMmedi ate and/or nodified rel ease.

Modi fied rel ease fornul ati ons i ncl ude del ayed-,

Substitstitst @it pabitton pamitsiedl isptopemntsudl hedc, “Far Qetned NMin@n be useful in Positron
. [ nyention

el PAATERECETL 8038 ¢ LA QOBONN Gl bt

i nhal ation, typically in the formof a dry powder
Isotopittly dbeled alompeundaf dorfiiust (Yr@n JederaBX Bepleparet! Mbyacodghtional techniques

knownt}o ?ﬁ})%e arrp%h }nqﬁé g§ %’f \R?th]O%g?] ghzgﬁ?q%ug 3&1‘9189 Q%SCH&r t Ih qule accompanylng

Exampﬂﬂq;@glg Waeqawpwqg@)ammgmtglszc%Imgled reskent dy plagesof g non-labeled
reager@ BlcOis@ly Ssi@d¥df rom a pressurised container, punp,

spray, atom ser (preferably an atom ser using

el ect rohydrodynam cs to praeluce a fine mst), or

nebul i ser, with or without the use of a 40 suitable

propel l ant, such as 1,1,1, 2-tetrafl uoroethane or

1 1, 1 2 3 3 3 heptafluoropropane or as nasal dr ops.

nature
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10nanoparticles, high pressure honogeni sation, or
spray drying. Capsules (made, for exanple, from
w@e01800735Dr hydr oxypr opyl net hyl cel | ul ose), bl i BEEB0M$2859
cartridges for use in an inhaler or insufflator may be
fornul ated to contain a powder nix of the conpound of
Pharmaggutically, aerepigle sojvales if éb?oédaﬁﬁ%\)d'g}thﬁﬁg%”tgﬂ EFludg thosi wiregin the solvent
of crystallizatioa nely basdtoaicalyrshiotitmedic € g My, &id-aetoadl cll-DSO.
/-1 eucine, 15 mannitol, or magnesi um stearate. The
| actose may be anhydrous or in the formof the _
The corpRyRYd PR fEMUIB HBfbPEBHIby 38esspatieretheir BloRBarmacRUtiedh|peoperties, such as
solublln%Xérilcpjscfhﬂbﬁ s'tdb[ﬁ{yU(d&odsem-ﬂ)[ @élrmelll)iﬁiyl 0&€, inBrlidras &elect the most appropriate
dosa rblt t.0l r]u crose an d trehal ose. A
o3 2 ré’“‘s‘?o uci“ﬂ"é'ﬁ” B r%fre e e Biostd mdcatiolt 10 cor
usi ng el ectrohydrodynam cs to pr oduce a fine mst 20

CompdlUAYs %f)meah\ybnflcfrpme]a@éh fop pggrﬁﬁcélftlcél hge QﬁHWIS&JB&jmlﬁlgteFe'aeas crystalline or

nvent er actua nd the actu n vo
amorph P G T T P QB SToc A5k GBIE) 51 STk (POH Ty s by methods
such asgprpsipitetona cyetaficating fedezé dryingl sprdy dyyingpgr evaporglivecdsying. Microwave or

radio ﬁ%tq@é'n'c!/ &r ‘P@%Q be ﬁg&iefBrths ﬁ osceoﬂﬂe%wah%rcblq&unds according to the present
ternative solvents which may be used instead of

'”Ve”t'B’P Fpypreksterdasaysialies ggdudt-ycer ol and pol yet hyl ene
glycol . 25Suitable flavours, such as menthol and
They rhég/vb%%m%%red QBneSWE %‘Lbﬁ{aﬁo \ﬁgﬁﬁeQﬁ DRt rcbrﬂ?&lﬁds of the invention or
ccharin sodi um may ose fornul ati ons
in compinatiqfewifthoren®' Bereiates HEHsa (Prors FHRMBHATN tharigall fpenerally, they will be
adminigt@rad rdsd foahul&tdn in assEGétiHMvaﬁﬂ a8 Sor fnidire blﬁﬁ'ﬂﬂb@ﬂfl(tdﬂj? BédepisBle excipients.
The tearlrg]:’jn/egcllpslt gg :Culcs)g% hg% F e(fj:ésrgr l,?ls,laar% e%gﬁt‘eglerkﬁeothmﬂr% Et"rrgsﬁxnpound(s) of the
inventigyp dihe icegicer o lexcigient fvdktaal late s exent |dp|@qng@e f@:@rgy@ﬁ.as the particular mode of
adminiStibRItRES et dP e 2RElpient ©RBSIGII Qfﬂj'staﬂlllgf gt 18l na@Md of the dosage form.
programmed rel ease. In the case of dry powder inhalers
and aerosols, the dosage unit is determ ned by a
Pharmpeegtidal ICbmdosa't'aps whigaplebfor dhee delyerypofcéamipoondshyf the syregepiminvention and

metho&shi%F the® %%pﬁra%rm/lh H@?Jéd%dpﬁre%?l@ tﬁi&@sﬂlgeocln Qf@@rf SuHW:cSn?’posmons and
in accordance wt i nventi on are t

metho%srfphﬁqaléarepga%rﬁ]q% bgtf%l*nd foh@faglp dln sy I!'C’)I ; aceﬁtlcal Sciences, 19th
Editiong®atiaPutilistongf Cappaiy, t169%H000 pg of the conmpound of

formula (1) according to the present invention, or a

salt thereof. The overall daily dose will typi cal ly be
The cqnppopnis of @ﬁgyeqtlorggnqy@ezzgmmﬁ;tqmﬂ Qrﬁllynggpl praninistratign eeew fnécave swallowing,
so that the aorﬁpoﬂgdl entslese gé&t,ronﬁt'@ertlﬁallﬂr%btaéddybr b&@cadllr\gudle& eﬁiBl&@Sal administration
by whlchhtw?)ggr#é)ogjb )e/rl{}%rlsqueybb?oé ream glrercrgygflrio]r’r}” St I a{ Ioz):lmlbya/ (1) are

i nhal ati on. According to a preferred enbodi nent, the

Formu%ﬁé’ﬁ%@d%‘ﬁe BESHar &inftstiabort IRGUAY RFEREMI-SBNEBd Rfiday&ems such as tablets;
adm, ni st%red t hr ou

ca dry WO o : :
soft O R 6 LB éfﬁ@?ﬁﬂ?&éﬁ@@/%é‘fﬁ%ﬁarﬁ%‘{}&i%sr RS 198 POWHSSit IfFegges (including
liquid-filadechetviiegeto fasbdismbssirgedrspgt flagnst Bimshevufssespeays; andveintal/mmcoadhesive
patchegre conveniently fornmulated with | actose so as to form
a dry powder. The conpounds of the invention may be
adm nistered rectally or vaginally, for exanple, in
Liquid tforenufetions @tlude S8siepsienst Gbptionsesyapsy andreligiseBach Emokations may be

emplo;@dt ta%r I’lllérs Lr %gfttl Qn%!agsutwgtg%st O{JrNaansﬁ,r laﬁ(lzgmp\fé?‘r St gelatin or

hyd rOXWPW%{WIQﬂMO?%?nq’ té@?aély FRMRJiSA &I CAH8 9T ieXeIPRIE G nRiangle Polyethylene
glycol, fpadﬂy]éhab@d)lt @ethfcdlionRdionteurat 6, an®dhd behofeedrBsiPing agents and/or

susperMﬂ%t a eﬁ%d_Lﬁlu%aﬁﬁnJI %oﬁgél(r)nng/ acl) Sbé %Fep?%rgg telh yr%g%?’stitution of a solid, for
@@ﬁmebWGQﬁ@Wﬁbd rel ease. The conpounds of the invention

may al so be adm nistered directly to the eye or ear

typically in the formof drops of a mcronised

suspensi on or solution in i13otonic, pH adjusted,

sterile saline. Oher formulations suitable for ocul ar

and aural adm nistration include ointnents, gels,

bi odegradabl e (e.g. absorbabl e gel 15 sponges,
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adm ni stration routes. Both inclusion and
non-i ncl usi on conpl exes nay be used. As an alternative
w0 201d/00762 conpl exation with the drug, the cycPCHEBOY 52859

The ccgmﬁ()upcfs Hﬁﬁ@lﬂ@@ﬂtl@ﬁ] rT%V)QIsIo' t%ryseéqﬁjfa‘éf M&olvfng efast%%lr@egratlng dosage forms
carrier, diluent, or solubiliser. Mst

such aisétl';osta ﬁlé%Célb?ﬂle Eégg&Oalp@n éﬂ B}?éapeuwaéent%ﬁé (6) 981 3/86 by IEjlang and Chen
(2001)ganmacycl odextrins, exanples of which may be found in
International Patent Applications Nos. WD 91/11172,
35WD 94/ 02518 and WD 98/55148. Inasnuch as it may _
For taliet dopags|ferms odepgrding @t @se dhe 8 inmitmakh U froact Weight % to 80 weight % of

the doS&YaTIEH) Efdre fypikall@XanE Reightok td BE® wBightPR BE thefdobdgeabintIgh &ddition to the

drug, tBt‘;j}étts :ggrye:‘rg}lr cgr%tg’lﬁgs iSi ? ran?qgl F’nBIgQPf él?nt? ran s anllude sobjlum starch glycolate,
presen nven

sodiunpmqu@etb!l |C@|hIIOS%(Pﬁ1§'t§§1| cerbongnethy celllges, C@ﬁ@arrmllommsiwm crospovidone,
polyvi 9&@66}% %éﬂ@/ﬁ@@l&ﬂ)@e | rﬂm@@r@&éﬂ@‘ 6&IuMAd, hO\X/efiealkyl substituted hydroxypropyl

celluloiﬁg gl CEi Qre%etﬁt |§%c¥ %ar]etg\?/ﬁc{:s&gam%{ﬁ r&?@r gep%rﬁﬁ]yogetdﬁ@egrant wﬁl comprise from
1 weigbtGaoZ weighth $o, pretAbR0hdT HOFISE 2PCROVBRD0B/0 62 8689 fus.

the kit of the invention conprises two or nore

separate pharmaceutical conpgositions, at |east one
Binders A S4B H1oHo AMRAETHBTHE RIS 14t bl fﬁmv'ﬁt'agcéwﬁaa'amefs include
microcwyistaling heellulbye nigelatin, alm;larsneaasetlﬁmnes gjhaslat edtiyralr ednéli Byritigetic gums,

ponwr@@#rq?llﬁm ?ﬁa’gglhﬂﬂs%g 5?&“&{' h C gﬁ)%plt c%'lltgc%;le' r]q . E&gp FH/I methylcellulose.
Tabletg may Ia§o cprdain diyentsg puch| s Jackase é@@rp@hm%r@t@ sf%q\y qrigd monohydrate anhydrous
and th@&iﬁ%&gbmopﬁyhbﬁbﬂeﬁt&e sl BitaNhickdts stallike celldlodd) 8tdtdH and dibasic

th tion is particularly suitable for
caamnammﬁﬁg éﬁ*ﬁa:dlfferent dosage forns, for exanple,

oral and parenteral for adninistering the separate
Tablet§Q1|T€§/0§I|S(§|c§bﬂc§r1aﬁf!§E cghEﬁs%r ﬁmacg%‘é%ea@éﬁseréﬁam%s SdidnPliauryl sulfate and

polyso%%t@eprnglgaréggﬁ aarsashlr%%rrcgg;ﬁ eséntdttﬁlg Wﬁ al rgisﬁtnf:éluﬁ%fe active agents may
comprig® frpm i0gegeighit fetotS veright foof taedablefi gtdr gitiargnmay conmaige frem 0.2 weight % to
1 We,gpg%gfﬂggﬁbm th a so-called nmenory aid. 10 For

adm nistration to human patients, the total daily dose

of the conpounds of the invention is typically in the
Tablets alg @erikrd loptainh OutbioaBsreudtiep amatinagiym cfeactr csleipmaiteakdt€ zinc stearate,
sodlunnglg r\;%mér%@ ghé”ﬁ&ré&ﬁf mggﬂ{esﬁr}ﬁaﬂ%nﬁe wit %l)(aum Iaur)fl s]yIPhate Lubricants

adm ni stration may require dal ose
generally 9rpPrE® ram @G yyvei %It‘é TQWeipRt% M?fé'ﬁléfr%gé" RGNt grip y weight % of the
tablet.require from 0.001lng to 100ng. The total daily dose

may be admi nistered in single or divided doses 15 and

may, at the physician's discretion, fall outside of
Other p(pﬁéib{eyipgrg(gqant$ '@ﬁlg@e grptiv@(hjanté; ejlqyrantel gg\/@uwsagggtg, piegervatives and taste-
maskifd@®eflsOn an average human subj ect having a wei ght of

about 60kg to 70kg. The physician will readily be able

to determ ne doses for subjects whose weight falls
Exemptary &bldts dohiain upeln geout $QBHiregs friomfantts! Oawright Pretoedbd@rdOyweight % binder,

from a%QLECU WE b% %WQ'agé\ﬂCB% Wi I‘ﬁ‘%ﬂaﬁuenf @rt)ﬁlr%file§ \A’é%ﬁ?%ntoté'—bout 10 weight %
tnment” i nclude % curative, palliative

cisintogial kR0 § & VR FriBrbout 10 e LGnds. of

formula (1) have the ability to interact with

Tablet @%ﬁ&%éﬁﬁecc n@?&@éoocﬁ %cw bE/ pcﬁlgretg\‘(ormé%tﬁﬁé T%Igﬁolérﬁiggrp&ﬂ‘ ons of blends

eutic descr
may aB%E%i'M@é bgfvef- h%rye§’é BeltisEANUpisH emalh Pelgeaistn s @xirydsp defore tabletting. The
final for@GIE@INONSY Pdndfisé Bné BE mphy Biv@t @gy nely kel doat@reMAIhGoated; it may even be
emmps %&Ffore a further aspect of the present invention
ates to the conpounds of formula (1), or the

pharnaceutlcally acceptabl e salts thereof, or the

pharmaceutically acceptabl e sol vates of said conpounds

or salts, for use in the treatnment of diseases,

di sorders, and conditions it which nuscarinic

30receptors are involved. The invention thus al so

relates to the use of the conpounds of fornmula (I), or

the pharnaceutlcally acceptable salts thereof or the

. e o o . o o o



10

15

20

25

30

35

40

WO 2010/ 007552PCT/ 1B2009/ 052859 More specifically, the
present invention also concerns the conpounds of
WO o175y 1), or the pharmaceuti cal |y accept abP@r/sa0092052859

The férm%ﬁdﬁf of Rblelshg @E&Eé&%%%ﬁa@rﬁééeﬁt.é@%Q&q@b#@méo*ré{@é@svm 1, by H.
saj d conpounds or salts, for _US€ in tNRe treatment

LBb”@P”ﬂF@eé@%@m”§W§B@&@W?rNﬂ%ﬁ%%ﬁaﬂplons sel ected from
the group consisting of : 5 chronic or acute

Consumgag%u‘%gﬁlﬁ%‘;f&rﬁu %h QP V?{gm'lléﬁglsg ap{)QP ges]lgtphac‘ole \ﬁgfgnl éoltﬂermﬁar swellable
thin filnngqsgemERr®e y/vrwhr m@yge d?@@ééj@édﬁ'ﬁg \Whﬁ"tué‘?/@heet"ﬂﬁp@nd typically comprise a

compoﬂﬁd &lfedyla I%’fllﬁ&bhﬂ@%@/&ies a Idlrf(‘deparsbl\/@rlﬂ @fiun@dtant, a plasticiser, a stabiliser

or em&isnS trrflil Q/il:slcv oro ||1Eynnf | 3 e I'vent omdeI g,oen{];l S(’)% r¥tsh aF thesformulatlon may
er se H“ea frgo P e gr oup consi st ngp ?
peﬁﬂ@ﬁ%ﬁﬂh@ﬁﬂﬁﬁwmﬂweunonla chroni c obstructive pulnnnary

di sease 10 (COPD) COPD t hat includes chronic

The C%Pp%ﬂg(? I gégglélg le) 3{7{ %/\ﬁaet%%%%j%qlﬁg j water- so?u%?e compound typically

comprig¢rafres tlewgighe do try 80 meigliietos mbteetypipalip droes] weiglati % wap8 weight %, of the

soluteso Qé&s sHﬁEI'eQQmpcﬁﬂHé Fna§ @cﬁﬂirlgé‘g Qre)éteghr%f)d'rﬁﬁl%f ﬁﬁér&gﬁ]%@non typically up to 88
exacer bat i on alr er-reactiv

We'ghtc/eﬁfst@a SeRES e Bty 'iHF 8@'“?%’@? 8&&9”‘&‘#‘?&1('%\'7“%%@'§ ”&ﬁ 1 g gfgnultiparticulate
beadst hat is associated with pul nonary hypertension; 15
bronchitis of whatever type, etiology, or

at hogenesis, in particular bronchitis that is a
The filfsfeBiNg skavster e S nPeIPréedy MeMip NRtBIRL iPeypasghasidesa cripigins, or synthetic
hydrocdlidii3camid tid 1§ picalg PreSetad B gage @amaa kg ieRACR| tbre typically in the range 30 to
r@phldlc bronchitis, catarrhal bronchitis, croupus
rohichitis, dry bronchltls i nfectious asthmatic
bronchitis, productive bronchitis st aphyl ococcus or

Other Sﬁogﬁma 0@1 r‘é@@hts bineigi dnti SxigdHs, VS(ﬁd)rﬁME arfla\hfuﬁrﬁb%h ahd Sflavour enhancers,
- Lo W T AN N R

agentst érgi-fgaroingpageotssswiactags efid tasteiagkisgadents, non- at opi ¢

asthma, allergic asthma, atopic bronchial |gE-nediated

asthma, bronchi al asthma, essential asthnma, true

Films 'aff?ﬂﬁdé‘”c‘? Wit ﬁhﬁ&VS”tQEFWp'@&Q@BaVBQ/ b}SSYarPB'EHX%‘i”HP%@f thin aqueous films
coateddingt aipdatabeamckifxdupparsorpapst Thiiamanbsdohe hryf_:l enying bosnme minakl, typically a
comblrte%%ggtgrsdryegso?%mréé’jzle dﬂﬁrﬁma(%ﬁm}ﬁ k”OY"” or | napparent

cause, non-atoplc ast ron h|t|c ast hma,

enphysenat ous ast hna, exercise-induced ast hma,
Solid fatn utigesnfot Bﬂu@@ﬁinlatﬁdtlbmayﬂdé”dm&ﬂdtedi thiéG&@ea@@Sdrhfdiﬁmodlﬁed release.
Modlfleg Crl%fllgaasteI ormPIaPSnts %ru(rj%t %ei&taﬁli Ve%% a\lpe pu se?e {;orXrolled targeted and
pmgmmﬁwdaﬂﬁﬁﬁglc asthha i nci pi ent asthna wheezy i nf ant

syndrone and bronchiolytis acute lung injury; and

tas i.S p ti ol L.or
sutanfd o SRS eyt f N ByrboBS AR uRp A8 e fesprineg inUs Patent No.
6,106, $fnDetails ef] adsr @dltafotemeta*ﬁeteQTmlspples ovehi ast higrgersfgycyi$persghing @nd osmotic
and cdéfe@ ahicRS bRasb $e f&ﬁ@ WI”I@Jrﬁgcehﬁc%nﬁaﬂhﬁ(ﬂ&ﬁs(brﬁhnegﬁg(ﬂ)s*I-f1@rtm Verma et al
nchi ect asi s, [ Tar bronchlecta3|s

(2001 )bW?rPéﬁ PEdpyiop gum 6‘? h!??’ of P'éeé’trea1§"i‘s§ IS gRIcrfosH f’i WQI 08435298

bronchi ectasis. The conpounds of forrmula (1), or the

The %Br%@%ﬂ”e'lﬁ)gw&ﬁ Caq‘s%tb%b%dﬁ] r&&d.Fe'&ﬁV ﬁt%fthe ggootﬁr%am into muscle, or
_ pharmaceuti ca cept abl e sol vat es "or sal ds
into ary, integiag| tosganaﬁeﬂa??éem%%rﬁb‘wwg@%rai ﬁd’?'ﬂ'é""’t“%éﬂCWEﬁt'”t@f“erE@D”traa”e”a'
intrapedifon&sll Nntathedl, CGhindentexadrpl iettaudthrd, SBasRSnaldiift@ice@iag, intramuscular,
mtrasyﬁ&ﬁal %g@ gubcPtgﬁf%JMU?thlgg%lg% f(gr ?e%?egal %thnﬁ?t%gqpc%g%gedle (including
resent’ T Rventlon are amat ory
mlcronsmllnj%nt%@%ﬂe ff‘Fer'PJ?@IbﬂS@”%tﬁ*%@P”éﬁCB@@@é di verticul ar
di sease, notion sickness, gastric ulcers, radiol ogica
exam nation of the bowel, synptomatic treatnent of BPH
(benign prostatic hyperpIaSSa) NSAI D i nduced gastric
ul ceration, urinary incontinence (including 40urgency,
frequency, urge incontinence, overactive bl adder,

80 welg
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(e) PDE inhibitors including PDE3, PDE4 and PDE5
inhibitors; (f) Beta 2 receptor agonists; (Q)
wabaopbnssl i ne; 20(h) Sodi um cronogl ycate; (i) BO{IB2009/052859

Parentblrelnh f(}PrhEﬂQﬁO%S ba‘?é lﬂ/pﬁglﬂl actfjle@t%t édﬁﬁloﬁsn Whéﬁln%ﬁlt éo\ﬁ%m% p?en%r such as salts,
X-2 1 nhibitor’s rostaqlandln recepto
I

carbohygates GAT Qvf?“a%ag%ﬂgﬂw pfﬁf‘fr?)l?l%tocﬁ p'ﬂ,PB@Qr&a ARHiPH: & ﬁ?rﬁ%‘ggollcatlons they
may bé kjor@saitabBrickmurital &da gletle coasatues tseluiinds; as(d Yried form to be used in

conjun%é)fﬁﬁ@ﬁl %L?a% e%f??leépé’tl e%fscjatrlrée ﬁ e§1 fr%gk/vgteg eceptor (DAGR);

noc ona I'es"active agai nst endogenous
inflammatory entities; (n) Anti-tunor necrosis factor
The préﬁétlationwfﬁaféhte&@Qﬁﬁ]@latlo@@).md%fﬂQ&a‘ﬁlleocfd)nﬁiMr@Cfd)P @xanfﬁlu bl ty@pHKilisation, may

readllyI bg%lcgodlpﬂ&egL in A’st;‘::\lrlﬂoI ogp%alrr’r‘?’atcseijtlcgﬁg hKJ IL’chlesnwe%]known to tf%%e skllled in the art.
rece& or f' onrs 3 MUNOSUPPr essl

agents |nclud|ng inhlbltors of the | gE pat hway and
The s&b(&lit;f’%p@{)rh&ﬁmdssgﬁ F&mulé‘m)ms&@ﬁﬁ trf pr@'Pérétidﬁ of parenteral solutions may be

t
nereaqiis BBECH SKACRYTR ITLbey 1 BFaaSish A CGreUe g1 solbily-
enhangisy @eatst ase i nhi bitors; (u) Aden05|ne A2a receptor

agoni sts and A2b antagonists (v) Inhibitors of
ur oki nase; nPounds that act on dopam n

Formulag%r@ﬁ?roqaéergqjﬁlﬁdgylsﬁg %BW Qﬁ @rmt(lg(t?d R%%|me8iage %ﬂd/qr mgdlfled release.
Modifidd- Treledsep &drinviations Uglluds ddidgetnhdusiatned-s ; puigel-, moshiolddgr sargeted and

progra&tneﬁ ¥é|&4§%}n§1 ih&%uhé%tt&%&l\{@yﬁa qgn%%te‘a?ég E@%snsmn or as a solid,

I nase K ki nase I nase
semi-spkigl oF thggsopmdlgwg @rpﬁ@plsggtwn@é ap ||r@§gréqp d@@ot,ﬁﬁ%vdq rg&rpcad‘i)ﬁ elease of the
active a;BtnlpodridS EiarapledtOf 3aghARRAlIStionsvindflle edtibsaiedr BRSO NHESsehf-solids and

susper#sﬂ)lﬂg ?‘s\%é% g\?(gadg(lj’ g&ﬂgf Iac{t Q%gdé/%gflcgécﬁjf(g%EA%”grgﬁﬁiekie\éI ral
colonlse the respiratory tract; WO

The c&%@@ﬁ&%@@ﬁ@ﬁﬁ&ﬁ%%&é@@@%m@@% tbERR Gy, |(iﬂfﬂé)9ér¥7tﬂﬂ3§ or transdermally to
oni s
e Sk TR STPSE QT B ' Clhh PEHAnAGT. DS, bk, soltons.

cream$p|aydkents dustingmiowdetsi ¢rbssigeli faame Hitomm ekin (pEﬂtJa@) wafers, implants, sponges,
fibres, 'bEEHéabé QhP m.&&@ﬂ)um%%ﬁuﬁ%mwmy%g o LIJ'B%H N{B%ﬁ@irﬁé#@mclude alcohoal,

recept or, agoni sts;
water, mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glycol.

Penetration enhancers may be incorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by Finnin
and Morgan (October 1999).

Other means of topical administration include delivery by electroporation, iontophoresis, phonophoresis,

sonophoresis and microneedle or needle-free (e.g. Powderject™, Bioject™, efc.) injection.

Formulations for topical administration may be formulated to be immediate and/or modified release.
Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and

programmed release.

The compounds of the invention can also be administered intranasally or by inhalation, typically in the
form of a dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a mixed
component particle, for example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler, as an aerosol spray from a pressurised container, pump, spray, atomiser (preferably an
atomiser using electrohydrodynamics to produce a fine mist), or nebuliser, with or without the use of a
suitable propellant, such as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-heptafluoropropane, or as nasal
drops. For intranasal use, the powder may comprise a bioadhesive agent, for example, chitosan or

cyclodextrin.
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(ii) Inhibitors of thronboxane; (jj) Inhibitors of
PAED2 synthesis and PGD2 receptors (DP1 and DP2/ CRTH2);
W@ RkyMIZEEL n; and 10(11) Adhesion factors incl uBETEB2009/052859
VLAM | CAM and ELAM According to the present
i nvention, the conbinations of the co unds of
The prP%SPHiﬁdaFO(‘theWpF'ﬂp HB" 3 NIy Be; St %eb“'fgﬁc‘gg%’ﬁl giautioppfspispension of the
compoundis)aif theris/entihepmpiiking, fos peipl, btjiagl, Lgosos tihans tee beuitkble alternative

agent %q%ﬁgérk H& sA%glh{ r?qc %P*e%n@%"ﬂéleﬁée of tﬁ/g g&“vgt %lbﬁ(}ﬁ%faﬁt(sa as solvent and an

S suc
Opt'onft‘ils“ré%ﬂ@”k P%@é SOV@FaW_t@‘PJ%% Pie@r?@'dlga?\ﬁ‘toé@qﬁﬁ'%@%d ( LTRAs)
[ ncI ud| ng antagoni sts of LTB4, LTC4, LTD4, and LTE4,
Prior to USI'FOI ({ L :‘120%6?/_\%%@&%9 Or&ﬁl ttlome%he][delsgerﬁr}]t)dulct?\ﬁ/jenl?ctrérﬁ%d to a S|ze suitable
for de@;/let)/c@cmh@la@@s(tx@tceliydlgss thqn Pamicrang)- dihisi mivabe dichieved by any appropriate

comm@utlrh@ Qe %ﬁ%@%@?éﬂﬁet VMIItnB ﬁtﬁiﬁb&gg rﬁlyﬁd %Uﬂ)&?fﬁbéjﬁwd Iprogessmg to form
ni sol one uni sol 1 ae

s, i ncl udj ngpr edni sone
renong b bREuE BRI S DSBS, °01 o0
di propi onate, budesonide, fluticasone propionate,

Capsul Fé's ?rlngé%o W”Hr %Qam £iE q”ro'ﬁPﬁ@étiﬂSﬂ rI’\?d rBWp%%I%eth?lEelluﬂ)gé 99%@ §rjr'dscartr|dg es for
i ncl ud I Ng In Eartlcu ar |ne

use |nmmlgr%| msuff f?btr@yotre ogt&flrﬁ%c{ g:r Eﬂntaln a powder mix of the compound of the
inventibg mrsnitabiecdowdtnidaed sitch rae lacwael ot decir arglad gegforna@nes modifidneuch as Heucine,

manmth %t ﬁ{agﬁglumzé?zlglﬁeﬁ'l% |a8tW§J]g1a§)B %hﬁ?dsldrqﬁ‘ﬁﬁe ﬁn Bpf?ﬁe monohydrate,

tiron o oun

preferqbggﬁqg\ Riter ol sum%%ﬂqngﬂnqudegggr%h@yﬁppe ZU%VPS% 8¢ pilohixylitol, fructose,

sucros@@hdltrehalose.
1- (9-(bi s(tert-but oxycarbonyrnan no-nonyl) - pi peri di n-4
-yl ester 0 0 0O O A solution of 4-piperidinyl
A suitalile( splugiprpleemylatioh Yer ais® dnait alornipelrus vl letscirehy d oGRS 20 Brpdgee a fine mist

may céHai Bdm ar[]@j toNldNTg of thebcompound oflghe invention per actuation and the actuation volume
X 0O rononon

mey opgR00 AT AEPER) I aT PO BB TSGR Propyiens

glycol,tstériéet Weteiaethaeo! (00 rsYiumesbloride tAdidrmative6@@ehte whic® rhayulpes used instead of

propyIéH'é codeng@EbrmEhéﬁ twﬁéﬁg W@@I renoved under 35
reduced pressure and the reS|due partitioned between

et hyl acetate and water (250nmlL each). The organic
Suitableafipesursyesicis @p aentted andvesdrechtivil, tdr smattenerg, 1901} ,satdharn or saccharin

sodiunxy‘ any btgel réﬁd&f Q(Smt)‘uos%n gorrqﬁlgﬁn(;#s oy€ Hwenﬁg@rﬁr%h Umeﬁ&{ido I?cﬁt ﬁﬁhaled/mtranasal

he organic | ayer was evaporated to dryness to give a
adminigffgligh oi | (71.77g) that was purified by WO
2010/ 007552PCT/ 1B2009/ 052859 normal phase silica gel

Formu%Ponsrmr mﬁalgﬂa‘[tré)r%faé} pg%nn 4%' @)gl )P tt)esg)?r?@gthg g) ?Cler’rtlr’% ate a51d/or modified

as el uan
releasQ g&@ﬂ \f@ axpaple; Ifq;IeA Madiied rrieaas fq;jmwmlqr@ we@&mde@gedggsustamed pulsed-,

controlled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined by a pre-filled capsule,
blister or pocket or by a system that uses a gravimetrically fed dosing chamber. Units in accordance with
the invention are typically arranged to administer a metered dose or "puff" containing from 1 to 5000 pg of
the compound of formula (I) according to the present invention, or a salt thereof. The overall daily dose
will typically be in the range 1 pug to 20 mg which may be administered in a single dose or, more usually,

as divided doses throughout the day.

The compounds of formula (l) are particularly suitable for an administration by inhalation. According to a

preferred embodiment, the compounds according to the present invention are administered through a dry
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1H NMR (400MHz, CDCI3) 6 = 1.20-1.25 (m 10H),
1.30-1.70 (m 6H), 1.50 (s, 18H), 1.80-1.95 (m 2H),
wWQ@208/0@7528 (m 2H), 2.50-2.78 (m 3H), 2.80-2.BGI/{B2p09/052859
powde;”"ll)hale\?’ Iﬁsthé éa%e(me &Jﬁl)pouréds7§ccé‘rd% tgnihe ]H'gs’ent6rn§<§1t|§r$’are conveniently
03- 8. ppm

formul%%w%n'a?t?%ﬁws t@&%@ﬁgwp’owd%n _car bam c’ aC| d

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

I

The co%lxdggr% 8095” tqé\}regﬁ &b%%?ﬁb@%g rrﬁcﬁagynon nggm‘ ?ééﬁﬁe An the form of a
suppoq_togsp%s‘sarg ppr@@amat (,)Qﬂqa puttezgs @@?dlm| %U@R@ﬁﬁor&{[?aﬁeh but various alternatlves
may bélusdalebpsreidagne (120ml), fol |l owed by portionw se

addi ti on of hydrochloric acid (4Min dioxane, 177nl)

and stirred at roomtenperature for 18 hours. The
Formulationzefet reatalvasineb admidstrationemay rbenfeireidpted toy e ummadigtet anst/or modified
releasé emdmée radRRt HeRRdoN hbuaetdape! ssayedal ptﬁdeﬁ-e%oﬁtﬂ)ll&i V@rgeted and

e title conpound as a col ourl ess powder, 31.98g.

prograTg‘fﬁ“ﬂﬁxﬂﬁ (CDCI 3, 400MHz) 6 =1.25-1.43 (m 10H),

1.75-1.89 (m 4H), 1.99-2.08 (m 1H), 2.13-2.17 (m
The co%m)und% o?ﬂﬁegng\%?ﬂ oG%ay]a@o bezadén% s?eréd'zdlfemlé/ tg H)e' ef/% oggar lg%lgally in the form
of drop(§ oéq nvqi?nmfpi)sus-p&nygn o SS@“‘(’}'H‘ |s?tiq51|c ni-argu e§i Stiﬁ”ﬁ sallee -fother formulations
suitablé dor obtdar, andl. dutal Ad@hisfration3kdlyde hirddents, gkls( bipddghkddabl8 (8. absorbable gel
spongés 'Cﬁlﬂaﬁgl %%ngﬁdggada'lo@ g&’&’rglllcgr%?rrﬁﬁg{tét\/{/e%}s 2I@nses and particulate or
vesicular @gteg%, ﬁ&h@émymﬁ Brell-qogﬂr’rpﬁ_szlA)pPIy@g{ glch as crossed-linked polyacrylic acid,
ponvuﬁIa[kbﬁﬂyhyaﬁurth (haﬁjb&r‘fbéllu&élbdpolymer for example hydroxypropylmethylcellulose,

stLe drochl ori de

hydroxi%tfqﬁc_e? ?sgeg%rﬂﬁ%lb(w ):ellﬁl'o? erolrfg\j é}%rﬁﬂoy(sjacc anJe dpollglg%é \1;oer din
exampifi, gﬂﬁ@gmmﬁem%mwmm@!hw with alNe%iﬂ‘(?ém@U@b%ﬁ kezalkonium chloride.

Such f&Mraﬂemsd@aysemo%ldeﬂereaWhﬁto@ﬁ&agiéc | ayer was separ at ed,

Formu%&caﬁgoroo\és% /aéilr%ngrﬁl@%[%ttop é'%é@)ﬁg?f tedg_ §§Eﬁr’rrle%t q\m\_é?or modified release.

Modlfle((UE]@hs} for:flr@ﬂ}dbblzs)mc@ude_ﬁ_e@@edl WVOtaieq-, duikey;, canti@Bsdi.. t4@etéanor programmed
releasét), 1.64-1.73 (m 2H), 1.91-1.97 (m 2H), 2.15-2.20

(m 2H), 2.27-2.31 (m 2H), 2.65-2.69 (t, 2H),

2.70-2.74 (m 2H), 4.70-4.75 (m 1H), 6.59 (s, 1H),
The cadmddlinds bt tHeminvehitipn may2de Cahnbiddd) withy s@3ble .ntekrdmulecidlbd) entities, such as

cyclod%(tlﬁygargcgsuﬂ]abpe (ﬁw%tlvgg) it%gﬁ%P%F %ﬁy&ﬂyl%e glycol-containing polymers, in order to

|'am no- nonan-
improve dhely/solybils e iasais oleets Psigngubiqavaialylity ardies sk ARy dor use in any of the
aforemedfigpd Wasesadl dédinigRdtiby] am ne (33% sol ution in ethanol,
200mL) and the solution stirred for 18 hours at room
tenperature under nitrogen. The sol vent was renoved
Drug-cyielefextrip gempipxest fee exasyle, efenfgunsolic dgrdeaergllysusefubifopgest dosage forms and

adminiStis® r@sd. BBthdh&indhré?ﬂa{ohar&ﬁwbaQQﬁibDaxesV\ﬁ%S&i u¥dd s an alternative to
s EUSBNy A  l Sh F B AR B o coror
diluenty @¢ 1s0lubitisegi vMO$th@ntnhqnlyeusﬁdnfooumearslrra)syelareowlpba{ betaatand gamma-
cyclodé@ﬂldsdé;ahm%%s%ﬂwﬁ&l@ﬂgﬁl ne ’foulu& |r’9lﬁ%ma§@{a‘ﬂ P&@WMUM@SN&S% 91/11172,

I N pregara Ion 4. reparatlon

WK)WT5§§8?WHW9£§/H ﬂ&l) nethyl carbanmic acid tert-butyl

ester CH
Inasmuch as it may desirable to administer a combination of active compounds, for example, for the
purpose of treating a particular disease or condition, it is within the scope of the present invention that two
or more pharmaceutical compositions, at least one of which contains a compound in accordance with the
invention, may conveniently be combined in the form of a kit suitable for coadministration of the

compositions.
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0 O 9-Met hyl am no-nonan-1-ol (Preparation 3, 14.95q)
was suspended in a m xture of dichloronethane (250m)
waprdonoiser hyl ani ne (17.6g) and cool ed in an i cCRCHER209/052859
Thus tH\é r(hofstﬂe irnt}érm& ccﬁﬂﬁls@émx%rr lm@t?e ee’bgra%gahameﬁt@gl%ntpgsltlons at least one

portions over mnutes and the reaction stirred in
of whlthfé)nta@é atfﬁthOLfrUrOf orpyalh Qlﬂ?cqrﬂ%‘ﬁe Hth thegpyeqtien, and means for separately
retainifigesaedoaiptsitonb GlucHladwethtained, igidee Acttié, ondiwasd famsdoret. A Example of such
o \NALLL | c I 50n)
o 0T, MRS U8 Ay
sul phate) and concentrated in vacuo to give the title
The kilC MROVAtIGSs Payi allér[y\&iuitatbﬂalfbdadnﬁrastgrﬁlggilﬁe%‘t/@osaéé‘tdeNR, for example, oral
and pa&enief%éa%%gsf?eﬁ% thef:e%%ae comg tnhssaotgﬁeéerégg7 g nEe_ré/)f!\_Ig,’or for titrating
the separal:- gorg®sifiens gg%msppma POthpr: elpa Agsist amgliance, the kit tyfaically comprises
directidvB rdraBRMIst-ERAIaRd ARY Be provided with a so-called memory aid.
9- (t ert- but oxycar bonyl - met hyl - am no) - nonyl ester 0
I[I- 0 0 To a solution of
For ad(m@vstratitmds Wwumampeltipntsraiheniptal daily dase of treciothpow@tds obthe yivention is typically in
the ra t(ﬁd‘m(ngrt@@@@oﬂd &rbeﬁﬁlngzgf &ﬁj%)e bﬁ‘th%%o%rgf gammtrgﬁ)ﬂelzdor example, oral

and triethyl 18 5C, was ad
oI GAAAEY ST B argH W G°P gL 03 T TBPQTEMEE a@eypaous doso may
only requisCiaus().0@Inaud Y 0Grad. Thé aital ﬂhllyrdbeejmayt ber axihfimisterep @ svigly @ divided doses
o o iy T (5o MBS Plp fry  ons o
based gp @&ﬁngaged’ytg\an grhiesy h;ewgan\@@gtuﬁ{ %qutFﬁ%g Q?%g] -df he physician will readily be
able tYap@iimd @skel forVaabjgéts twhosd Weighthfallst bultdide G@NRagE)Guds adlinfants and the
eIderIyl ight yellow oil, 29.30g. 1H NVR (400MHz, CDCI3) 6 =
1.20-1.45 (m 10H), 1.44 (s, 9H), 1.44-1.52 (m 2H),
1.70-1.79 (m 2H), 302.82 (s, 3H), 2.98 (s, 3H),
For thega\;bfhaﬁce% dbuBt, réfenced- t%%lr‘f‘to‘ttre?a‘ﬂmértt incidk réfeRhces to curative, palliative and

tion 6 Biphenyl-2-yl-carbanic acid
prOphyﬁ;gg gt’ ?but oxycar bonyl - net hyl - am no) - nonyl | - pi peri di

n- 4- yl ester WO 2010/ 007552PCT/ 1B2009/ 052859
The ccﬂ'nd:) LRE! dr @ rd¥ila- (N‘hgge fk Qbﬁt@% )ﬁlte)r&,@mﬁl%gc%nnlxqec,%ﬁtmsoin'dqﬁereby have a
US2006205779, ) was sti rre ot assi um
wide . Ieb)(f)ltnefa@eftg@j)hqaﬁo i ?l%‘t‘q’f'fl'i'qea Wﬁ’ﬁf B%OV( :lef)a of B}e e§septlal role which
muscaligitl receiiyt pap ésthd proynioclogyadfiat ngmptats: t -
but oxycar bonyl - met hyl - am no) - nonyl ester (Preparation
79) and potassiumiodide (277ng) were 5 then
Therefar&dédc“”hPhé‘sﬁ’eéhet therPrefiert nventigiselaies 1 Bg @Mpawds fohforpla (1), or the
pharmkaan(fally td&eébtébwjlsbltd)m&ﬁredﬂ,l B’Etthallﬁhafn%mtidﬁly( 2ptably ¥@Btes of said
compolltﬂcgs or sla nOtr use |n tRer [t‘g m t o?glgeasgsr dasogjl‘e{sh nJ Conéldonsulﬁ which muscarinic
recepteyg pre; 'ﬁ\totm@d bet vveen vvat er and et hyl acetate (500ml
each). The aqueous | ayer was separated and extracted
urther cet at 200
The i, (5| 2B dPR e PSS LT P g hgnaceuticaly
accept@ige daligrthesenf phdheenhasmateetvallyervtendabirdsolvates at s cortreundsiad galts, for the

manuf&c@tﬁe e r(t@tﬁceﬁ"r@gt um .4%&%5%&&% kiYe B%K/@Fﬁlt)n Bh%%@ases disorders, and
ilica r onat oglv hy usi ng et hyl

c
°°”d't'8’8:°'ét‘ g{b@g%m%m@wea%mv 0:20: 0.5, by volune) as
eluant to give the title conpound as a col ourl ess oil

The m@é%%ﬁg%%te% tég%étﬁbds&%gg@é% 013:9975 %Iﬁ’inclugm% %ﬂ being, with a

muscan_mgfzecg_ptgr@n{aﬁ?m% I.LIDC|UdI]]g treating paid (rﬁ\{nmaa’_})vlth an effgctiye gmo%r}ho a compound of
the fordblh,(1),2or Apharmdetitally 2bDeptaBle 231t hedOf, Ot a plHirhacedtidathy @&cddable solvate of
said cc%vlt;ﬁou%:%rsa .82 (s, 3H), 3.16-3.24 (m 2H), 154.63- 4.78
60 (s, 1H), 7.08-7.56 (m 8H), 8.03-8.15

(d, 1H) ppm Preparation 7 Biphenyl-2-yl-carbamc

acid 1-(9-nethyl am no-nonyl)-piperidin-4-yl ester;

di hydrochl ori de salt
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20Bi phenyl - 2-yl - car bam caci d149- (tert - but oxycar bonyl -m
et hyl - am no) - nonyq- pi peri di n-4-ylester (Preparation 6,
wabg)7sems stirred in a solution of hydrochl oPCTIE00952859
More E&cﬂfcg§aQ% (ﬁgéﬂrb irﬂlwtioﬁt aIE@Oé&Eé?EQJQH@tdéHﬁSOJrBE 3f8_formula (), or the

ours. The solvent and excess acid were renoved in _
pharmgceuticaly Agcentable salfsy therepd.c 6f rt%é}@amcelglcg\uyt fcceptable solvates of said
compotlhdshdrasaygdrnaaen (hEQatent of gisasged, iGotdets| end cordibiomdseksted from the
I solid, 18.0g. 1H NWMR (400MHz, CDCI3) 6 =
group GrifBirk b2 (m 10H), 1.54-2.10 (m 8H), 2.78-2.97 (m
* A#lyronig, 2 9agyited prgneflocRasiigfion, 3cBaNig . igenchig, Sl agways Egstruction, and
3€B1phyéer5g;' 4.67 (m 1H), 4.74 (bs, 1H), 7.30-7.45 (m

« BB 0 A GG L 80 BB, o s,
1 pdrBeurae tah ydbatrmictie- oranfjabimaberp @irvalisrdisbayel thaks tser medherOseMdcted from the
38rog%@ogsq%i?é %@%ﬁ%l@%s%%%gérgﬁ%gég chronic obstructive pulmonary disease

Bi nyl - 2-yl - carbam c aci N .
1(@%@9% At ISUAFHS g RRANtIE RilmenaRy ehysemager dygRyiea associated
I occhidt @ssadiates atith CEPEPEORD ithan is7chatacBbieg, byrr&@8H8 brognasive airways
di \ ' . t ' . -
SOERELA ool B Bl HERAIL by Bittd GRBST btleldud Tt @R perreactviy
WRRNBRAUSTYs [P REPIoArUgSerant PBC BEWaYRi Hipeade dhitof GiseedRigte With pulmonary
( Aetdnsioand then wi t h di chl or onet hane: et hanol (40nt,
95: 5 Iy ol une) . The. conbi ned organi.c | rs 5were .

QPR ST R it o PSR R eP Rt Y BEE gt s @ member
t eelsates] fobnt the gioup kensstimgd vnde aenehitobaite Iy sgotrgEheeisbronchitis, arachidic
V‘Brjoﬁ(lfhitf%,r @@M Brirﬁ:ﬂiti@,rbrqﬁbg@%ﬁ%isti_sj &&E@%&Mis?ih%ctiol:s ;g-tﬁlgatic bronchitis,

1H NVR (CDCL3, " 400NHz): € =1 25-1 34 (m 10H)
1pr2gq oﬂ\_/qstiror(qmtls,?%phykic_og@_s fr gtt?ptoﬁ?ccall_lbron E"L@%n-dl _eggul:irﬁ)fonchltls,
o 2hBthma o 3hatedd tipa, eBbidgy, 2r PAthdgedBsié,tin pakicula? aiimé Shat is a member

by PR Dl 2y 4y g gt o, oo
1p|))pch'ya_l 3@E-r;n_egjgteg rﬁstt‘g]q) brancpygl eﬂbm@kﬁssprﬁﬁq agthma, true asthma, intrinsic
Pagtfrad ahised by pathophysiologic disturbances, extrinsic asthma caused by environmental
S el B Bt s Fge, orrwe s
t eiphyaemaeuseastima exercié@ingudeyl asimanallergengnduceshestamal cpi air induced
t Bﬁhrﬁzﬁ%&ﬁﬂaﬁ&wa%éﬁﬁrﬂdé,anf@@ﬁe heRna talisadr 8f bddteriat fuﬁégl:,- prBtozoal, or viral

solution of 3-ch|]oro-4-fluorophenol (2109, 1.43 mol) =
 Rleh T B et dep SR, Weoy R iridh’ armceyts

o anaditd Iney injut ande stirred for another 1 hour. The

. M f t e, o .
ChRhticEiaR D SRALEE oS SORD S TRAERRILE 1 Bl pranchioctasi that s a
i Bemigitselected from e reur e peding 9ley fidgp brondtirstagis xgageuatggaironchiectasis,
f fukitcem edorrRidcthie (fabiile_ir?lbrcﬁﬁiﬁ@ctéﬁié,‘»S:QétMGﬁoHcﬁie&IaiB{|dry bronchiectasis and
agetat e %r%octégrs)’ dri ed over magnesi um sul fate and
concent T area" i vacuo. This crude residue was washed

with 20ethyl acetate/petroleumether (10:1, by vol une)

The cdnthodhdsof kdM@ulh 'j'lg,ld? trﬁ‘eodﬁaﬂﬁﬂbgut%&g/aac@éytéb?e Sk kidreoP Gr 88, pharmaceutically

?&Iv%v?g)vg?ﬁ CO_HCI_)BOUH jOfgg?kc%g)e fF%fe:raqbgs%é?r’tt él' tr%qunﬂle%g?_r?OPD or asthma.
LCVS: nfz 172.9 M Preparation 9

Other examples of diseases, disorders, and conditions which may be treated by the compounds

2
accept7b

according to the present invention are inflammatory bowel disease, irritable bowel disease, diverticular
disease, motion sickness, gastric ulcers, radiological examination of the bowel, symptomatic treatment of
BPH (benign prostatic hyperplasia), NSAID induced gastric ulceration, urinary incontinence (including
urgency, frequency, urge incontinence, overactive bladder, nocturia and Lower urinary tract symptoms),

cycloplegia, mydriatics and Parkinson’s disease.
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25(2, 6- D chl or o- phenoxy) -tri et hyl -si | ane
2, 6-di chl or ophenol (16.3g, 100mmvl) was dissolved in
wo 2apabiser of uran (300nml). To this sol uti on wasPeEOtBd09/052859

As C(?Frﬁ]%qﬁ %&n&yﬁﬂedbﬂ?&lc( %@egﬁ&’ a%%'&ﬂ&é Ls@n%r the therapy WI|| often be co-
chlorotriethylsilane (22. 7ml 135rrm3|€e The resulti

adminiztgred it Qthg{ g&‘%ﬁ' & hirglore fug-Aiug interactigp pp @%%quﬁ@ "F"B?r ant role in the
overalllBfdioofrssmolatude. t Ibempaind8 @Gich @khibit haltipls rouldseof mesabbiispni. phase | and

phaseVYf"%foF%?:LngglI t%cﬂr%QHétFo mg\yea 35\ﬁer Eﬁerﬁglufo?dcagﬁrigola S|?n|f|cant drug-drug

a ueous SO I um hydrogen car bonat e
interaciqrs o NG A Oéﬁ?t?%f@éawt@%p%’@ﬁ”f@frdd'i*ﬂ?‘ﬂrl“\%\ﬁ‘?r%"g%” g@ngempound can be

smulaf&‘]&mﬂﬂﬂ@hrﬁ@ﬂla@l’ gaiafle |sAMRrS, 10R eRarflilé @ﬂn({ﬁ@dl(!"t%pounds in the current

mvenhgrlfI e)[?ﬂ)&}tn%) varQa%e 0 %&ﬂtprhgsteeldanld %Pgsaegfj t%t?oll¥r|’n %sumﬁé }'rl1daelower potential for

was puri
drug- dcnnrﬁm@t@gpqnwe@n the driccait. gel el uting with heptane to
furnish the title corrpound as a colourless oil, in 54%

Suitab%ﬁ%ﬂﬁﬁégfw apgu %/%g%tgs Eggaéll Zoug% 915%%3861@6'%'\! (t e compound(s)
of forr@H (1), 6or8u’De Gh8rinaCeqticdli) gccdhtats EallB6thénepf, Z)H)hepphrarmaceutica’lly acceptable
solvate:) f&@g’kﬁ @Jn’lé%[]nd’]s%r sa; |ﬂcI@eCBLLt%Feooy?hoWe(%QWﬁeka%‘Zal dehyde

hi umin cycl ohexane (1 S5,
(@) 5- H@xm&m(@k&%m&%%@o%ﬁ W)SgepefeaﬁlcglaprmqrﬁﬁlnéﬁLA antagonlsts
(b) Le(kdbtrend bothgadists- (L PR 0xclling aintaddmists-of LITRNIET LR sandtLTBn
(©) His}%ié@re%&or a%gagﬁﬁmmjd.h&ﬂ% @%‘ééﬂé%%hg{sa” (100m) at

en aadition was co , e feaction was
(d) ou=grd rop-@@rea@ceptpgqgop@yvaioqegﬂﬁctorﬁmmyﬁh@m@etlc agents for decongestant use;

(e) POH |ﬁ|ﬁ5ll@)¥§ |f1(9t§(ﬂ@mm ROEA 4nA25H5 infftosimOl ) was then

ng the tenperature of the reaction bel ow
® Be? @Cépé‘fr %ﬁ% was continued at -65C for 10 mi nutes
(9) Thapmhylieen at -65C to room tenperature over 0.5 hours.

(h) Somﬁ] G SRR was quenched by the addltl on of 2N
chl'oric acid sol ution saturate
0 chpbRT

PP BtE) e chir F e RIS ks GPET Ry Cﬁ%xx% 'UP B'toé&@\‘rsétqséd
() Prudtddiandinhgdeplacaitajosisis B0 mhipitord bieprastagtantio syrahyese; was
(k) Or%B%al% I'[]ﬁ[)h&?ste(v&&)som) dried (sodium sul phate) and

I'n vacuo to yield the crude product.
() D'SPPP'?tG‘F agqn&h% qf theosriepit pserteri (BABPBY omet hane (10: 1, by
(m) Monotibae antB3dieslyctivd Rjamertbntibgnbid ihfRint@itpumileas a white

lid, |n6° | LCVS: mz 188 M 1H NMR
(n) A”ﬁ'z ﬁ?@ey(a% ﬂ“%“’zag%ﬂts(d, 1H), 7.49 (d, 1H),
(0) Adm@siczencéleculelm)lblqu&nmclt@l@gE/XAM:H_rmoniﬂxanpI e 1

(P) Klrﬁ’ﬁ @neir‘iWBszeéélproPéﬂt mis; aci d
(3-chl oro- droxg benzoyl a at gy nonyl | - pi peri d

Q) Im[anQPuwre%sglfe@pent%meIB réglgla [?{ecgltpedg and cyclosporine;
(r) InHibiphsefylatik metallcastbases (Mdes)d

(s) Tai:%?ﬁn%nﬁ@&%aw& rddb 6 dnfllgBrids;y 1 ester dihydrochloride

(t) Protease inhibitors such as elastase inhibitors;

(u) Adenosine A2a receptor agonists and A2b antagonists;

(v) Inhibitors of urokinase;

(w) Compounds that act on dopamine receptors such as D2 agonists;

(x) Modulators of the NFxp pathway such as IKK inhibitors;

(y) modulators of cytokine signalling pathyways such as p38 MAP kinase, PI3 kinase, JAK kinase, syk
kinase, EGFR or MK-2;

(z) Agents that can be classed as mucolytics or anti-tussive;

(aa)Agents, which enhance responses to inhaled corticosteroids;

(bb)Antibiotics and antiviral agents effective against micro-organisms which can colonise the respiratory

tract;
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25 (Preparation 2, 200ng, 457pnol) in dichloronethane
(5mL), were added triethylamne (191pl, 1.37muol),
WQ@2ableise2 4- hydr oxybenzoi ¢ acid (91. 3ng, 503pn@1/1B2009/052859
(cc) HéA@)ﬁwb%y benzotri azol e nonohydrate (84ng, 548pnol )
(3- (di met hyl ami no) propyl ) et hyl carbodi i ni de

(dd)CW%‘E’ﬁP’BWde (105ny, 548pnol) and the mnixture was
(ee) Ingytin ar@shoaistsr oom t enperature for 72 hours. The
() Cﬁe‘?ﬁo‘ﬂn& .ng clear solution was washed wi th saturated

ueous sodi um h%dr otgq?g car bonat e sol ution &m %‘
(99)Eﬂmﬁ“é'rsof“wﬁff?annﬁlr(ﬁ aCx grs ogRiteglial M AT iypigiors;
(hh) P2YtadohRts Al v@Bt NUcRBTIEaEcdptdr ¥@hises; t 0 yi el d a col ourl ess
resi due was purified using a Redi Sep(r)

(ii) Inrgbltlors oﬂnromboxane

cartridge eluting with
@ |nfd¢lf9f$quJF’6ﬁe§W§1¢élSﬁ@dh@ﬁﬁfce{wt%%(%ﬁmﬁpﬁ/@@g@) 0.1to
(kk) NiS¥h; &4 1, by volune) to afford the title conpound as a
oam

) AdrTal S et USSR A DR (00 M

METHANOL-d4) 6 = 1.27-1.40 (m 10H), 146155(m
Accord%"d)to th- p@entlrn\éﬁt owrt)ne émblna]ﬂo&?of tn'e C%angtmds gH))rir_nDu% (%%vm?r H%Zantagonlsts

B agoglsggPEE%@hl{)\tﬁrs f".q,'OIdSG eg@c?&y gIgcggory_@st}quslasﬂenos;nez@Zaﬁegr@tor agonists,
Modul4tofs dBldytokife Signafling GalHiwaystHuch AsGi3s(Mak kihash 30sykinklse, Hir, Leukotriene

antagog)'j?s fR@glnglgdln%ggta oRn}s o}‘“% lb'llg ZL'I%)9 | gl\l_/tl:gi %Je-'-pfrefesr?e%. M

1-1. 9 (2-fluoro- 3- hydr oxy- benzyl am no) nonyl | - pi peri di
Accordhg40 b p@e%teﬁrlnventlo-ﬁoth@c&%mgtlb@bf e compounds of formula (1) with:

h -
1- (S RHNBRGF) Porper T ghousorierspe b dpigey sysiemic sde
150 mggects, 0 iBd@{ingo 1))red misaehapet nlﬁcﬁcmb) Verilidel dddamcinolone  acetonide,

2- leé@lBHel‘ﬁas!Mgr Q%WBBF&@' qﬁhé@)ﬁldé SWMFlJé@@deS pr(gp%nate ciclesonide, and
710-12, 1988 1my, 343pnol), acetic acid (in excess

of O“WO”%WS‘EF?DQ) and sodi um sul fate (drying agent),
and HZFE@oﬁIktXﬁmruGlng\mSpeBﬂidubf salbusarala te idutalireg BamRiterdlpf@Adterol, salmeterol,
terrgerraerolgu (f)tg)rt ]1 elr dium tri acet oxyborohydri de
the of dje(ri prol) and the m xture
are furthey prefededinder n|trogen at roomtenperature for 24
hours. The m xture was diluted with water (2nl), the

ol.vent re n vacu the resid artitijoned

The ol G amERT D dle RS hy DR o ()

solution (10ml) and dichl oronmet hane (10m). The
PREPRRAADONS | ayer was separated, washed with brine (5nl),
dried (sodium sul phate) and the sol vent renoved in
Prepar, to yield a colourless gum The residue was
Bipheryl2-yifdagbemitsicidd -(-( B thirt ey darteiny 1)) araing edny -k ridit ¢1g1 ester

eluting with dichl oronethane: met hanol: 0. 88 anmoni a

(99:1:0.1 tQ>g5 :0.5, by volune) to afford the title

compound as a @o eld, 9
NVR (400 MHz, ME -d4) 6 Ez;h\?; (
1.45-1.56 (m Iel))iéal 56166(m f%
2H), 2.23-2.35 (m 4H), 2.58-2.71 (m 4H),
2H) 4.56-4.63 (m 1H), 675678 (td, 1H,

(td, 1H), 6.91-6.95 (td, 1H), 7.23-7.44 (m "8
A solu?or58f Z—pé@ncﬁm Nl(b'l)o pﬂ%y%&ﬂ@natmh%rmnﬁmzbbéz055ﬁ9 4'%34'69) and N,N-

(Bls(tefi bftOWCE@O%W%WB'E‘)‘Bnq‘%a@F‘S (\QOHWH BWS,b’_’@n@%ngmaﬁMforﬁﬁme' (120ml) and

triethylaipinp €60nal) wasthasdtedestt6®fC for 1@HoUmint¢rtitevgen he Loidemagas removed under
reduce?rp?&gurggné {hg%sl&iug %SHMAneE thNe&rgétp)ﬁ%&at@%? water 8’250ml eachﬁ The organic

201H

9- am no- nonyl ) - pi peri1 di n-4- ester ation
layer "18330??@”3?97}5(%@ vgt‘ndwater (100ml) then with brine 50m|) and dried over magnesium
sulphaf- Thd orgenidtal/éruaisevapditell @xararsy l glehyslowh bl (78M3g) that was purified by

297pnol) using 30the sane nethod as described in

exanple 2. Additional crystallisation of the product

i n nmethanol afforded the title conpound as a

crystalline white solid, 43%yield, 77ng. WO

2010/ 007552PCT/ 1B2009/ 052859 1H NVR (400 VHz,

R A=———r f AR 17N\ A ~Nrs oA A T N A A o~ Va
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LRVS: nmfz 596 [M+l-1]+, 594 M 5 Exanple 4
Bi phenyl - 2-yl -carbam ¢ aci d
W@ 21940047351 3- chl or 0- 4- hydr oxy- pheny1) - acet yl am PCI/iB200py152859
normal| priysp%hbéjPQ c%fu)ﬂn &%n@ftog@phy@sm@%sbtbﬁé &hﬁ%@&%%o Wehthonia as eluant,

romb carbamc acid
60:40: €5 G307 0 o (P 6?1'9'?“}) 19i gﬁ’ér‘hedtf”ﬁ cgmppung a¢ g whijgyfoam, 38.9g.
"H NMebi (hl@ﬂ]hll-&(; bbar,) de 13mk1.29 A, @pay, at30avodm, $APMBO (228ANTI180-1.95 (m, 2H),

ygr0% ylacet i ( ,
200 S oa SR B OABBSR 8L 525 48, gy 0 62
1H) 71017<58éff1f&ﬁ)c8@5h%1@(dtF'é)npm-'rpound as a white foam 72%
yi el d, 100ng. 1H NMR (400 MHz, METHANOL-d4) 6 =
1.27-1.35 (m 10H), 146155(m4H) 1.58-1.68 (m

m‘ﬂﬁ%ﬂlsz 190(m 2, 2. 28- 37(m aH), 2.66-2. 74
; aib §-13 966 Ik hloF&s

(m 1H) 156, 82684 d, 1H), 7.0 _7.04 (1H, d),
7.23-7. A5H{NT [5257.56 ( pﬁ MZ
1-1. 9-(2-chl oro- 3- hydr oxy-benzyl arfi no®- noNyl I'Ypi peri di

n-4-yl ester Cl 2801l HO The title conmpoun
prepared from bi phenyl -2-yl -carbani ¢ acid

130ng, 297pnol) and 2-chl oro- 3- hydroxybenzalo-
Blpher{yﬂﬁylflﬁﬂ)am%ggdﬂim@ &b&b%utbf@arﬁ&%)aﬁﬁ‘oﬂ%ﬁyl?&p&lﬁﬁ yIR&&r (Preparation

AT
1. 38 Gf e PRas e figeRmediah Habmb. it BRI ey sicroonorc ace
(4M in N@Y&W\ﬂ?rmn;)ndestlueq[atzaom te@@eraturg fo:[OB-lﬁourg_ TUe-sdlve8 afigrexcess acid were
remov&j"%vaéuo%d %&%Sl&ﬁ@ az%Bl}o ed Wit methafy? sé\}@ral ﬂl’Fﬂas togg \@OIh@tlté%ompound as
,2H),456463(m1 5-6
a °°'°L§’§§§jp°%?|) 31. 98908 7.12 (dd, 1H), 7.23-7.44 (m 8H),
'H NMR.(BB€EZ,. 466MEAN S =HH)5- 143 (m, LERNS1. 750 89 B 8+3 0. JoNA8 (i, 4H), 2.13-2.17 (m,

2H), 2?1-%‘38 M)1 2'3@%"25?28@%; FLVEH 2% 3%@'&8%‘-])% z?acégz m, 1H), 3.63-

uor o- nzo
3.67 (m.rilH)-4yd7-408G @1 Wb@@i@ﬂtﬂb%@@(‘:ﬂ" 18267033/(015%‘8)5931 85Tﬁe 5H), 8.00 (d,
1H), 88il tdre, sopp@und was prepared from
bi phenyl - 2-yl - carbam ¢ aci d
1- (9-am no-nonyl)-pi peridin-4-yl ester dihydrochloride
Preparatidnt2a( Pr epar ati on 2, 2.20g, 4.31mmol) and
Biphenyt-3-LIU@FBmt-dAMAL @AENRBEAYICpig& -4 488D, 4. 74mmmol ) usi ng

the sane nethod as descrlbed in exanple 1 to afford
the title conpgund-as-a ﬁi:j?1051w; el d, 1.26g.

Biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester dihydrochloride salt (Preparation 2, 5g,
9.8mmol) was dissolved in dichloromethane and washed with 1N aqueous sodium hydroxide solution.
The organic layer was separated, dried over magnesium sulphate and concentrated in vacuo to yield the
titte compound, 3.11g.

'H NMR (CDCls, 400MHz) § =1.26-1.30 (m, 10H), 1.38-1.48 (m, 4H), 1.64-1.73 (m, 2H), 1.91-1.97 (m,
2H), 2.15-2.20 (m, 2H), 2.27-2.31 (m, 2H), 2.65-2.69 (t, 2H), 2.70-2.74 (m, 2H), 4.70-4.75 (m, 1H), 6.59
(s, 1H), 7.11-7.14 (m, 1H), 7.21 (d, 1H), 7.33-7.51 (m, 7H), 8.10 (d, 1H) ppm.

Preparation 3
9-Methylamino-nonan-1-ol
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1H NWMR (400 MHz, METHANOL-d4) 6 = 1.27-1.41 (m 10H),
1.46-1.54 (m 2H), 1.55-1.68 (m 4H), 1.81- 1.89 (m
WQR10/0@753D- 2. 42 (m 4H), 2.65-2.75 (m 2H), 3.BlFB328&/052859

(t, 2H), 4.58-4.65 (m 1 90- 6. 95 (dd, 1H),
7.23-7.56(m 11FyNPpm 5 H1] +, 574 M
10 Exanple 7 BipHenyl - 2-yl - carbanlc acid
v/ i g
To 9- blorﬂUI%n{n%l ?SQ)OWQS §dlsﬁ)eﬁq{1éﬁwermr§@o & %dgﬁtﬂﬁ in g@lg%déréoghp e{nldqhe solution
stirred B?VpWe’WWS | 199 tems Rt re vagsr dntrogen The solvent was removed under vacuum, the

resultink ¢SloumBEsN Solid@Ay | JisspivEe i dleOrémytbatﬁﬁ(EDmﬂﬁ washed with aqueous sodium

hydrox%e%%%ﬂ?r] LEI\P r1'0%‘7‘? I)_,%/?tér x(y(ge gélir%% 59&1 d-%t i@&gnggh%gg%ggﬁ%() in vacuo to

give thaditleygornpreing asre yﬁl@wmldh@@ow@é ohistanding 1é02apPaid gomgound was used as
Sud”§5¢&£a5g4for 5 days. Agueous sodi um hydrogen carbonate
solution (5ml) was added, the mixture stirred for
2hours and filtered through a phase separation
Preparatignt4 i dge. The organic layer was reduced in vacuo and
(9- Hvdkl?@ nEhyhGRetTRESbARL a@Rrtdid dstgd by HPLC method D to
ford the title conpound. ZOLCMS Method D RT 2.53 min
(100@mrea) ES niz\ﬁq o8

Bi phenyl - 2-yl - car ba ci
1-1.9-(3-fluoro-2» benzoylan1no) nonyl | - pi perid
in-4-yl ester WD 2010/ 007552PCT3B2009/ 052859 LCMS

9-MetHyRibriachokan- R$I @r@&raﬂbﬁl 3( h@@@@)r Ra9 siperdetl 75 ndbdbre[ dtdilinioromethane
(250m aﬂg‘grle?rg? in 19%; %ryj d?ogg(/ed |C%h3%errl})ag?nwﬁ%)stlmn% %qc anhisdrlde ({118 8g) was
added jim partigrs avst @Imlnu@q @dThe rqapmqnestltr@@mbtnﬁ@e\w f@f édwpiegnd then at room

tempeﬂcafu@énobh PBE8Ytededdtiof AEPRAIHed 3kth Qater (150ml), 10% aqueous citric acid solution

(50m|)5a8§ sa@gltegigtgﬁgt %ld&%{) egé:{y g%dlurgéugg%egndg%g gnﬁrgt%d in vacglo to give the
title coBpdund@s @-yHdwidnid 32wz 67% . aci d (11. 8ng, 75. 4pnol)

7,
O 1 38 (B OB fbobir o B 898 1) 2 10822
(tZHH%ﬁ4ﬁ8¥&éﬁﬁP@“lo Bi phenyl - 2-yl - carbam ¢ aci d
1-{9-12- (3-fl uoro-4-hydroxy-phenyl)-acetyl am nol - nonyl
Pre a%m%uperldln 4-yl ester 15HO The title conpound was
red from bi phenyl - 2-yl -carbam c acid
Metharjesgpnigreicial@-(Fentriyptoxygaihenylingtithyl-gming)-negylester]i hydr ochl ori de
salt (Preparation 2, 30.0ny, 68.6pnol) cand
3-fluoro-4 hydroxyphenylacetlc cid (1g/8ng, 75. 4pnol )
usi ng the sane nettod i1 exanple 7. LCVB
Method D: RT 2.32 00%ar ea) 20ES mf z 590. 332
[ MtH] 0o 0o

To a solution of (9-hydroxy-nonyl)-methyl-carbamic acid tert-butyl ester (Preparation 4, 22.95g) in

dichloromethane (230 mL) and triethylamine (18 mL) at 5°C, was added methane sulphonyl chloride (7.2
mL) dropwise and the viscous, cloudy solution stirred at room temperature for 1 hour. The mixture was
washed with water, saturated aqueous sodium bicarbonate solution and the organic layer dried
(magnesium sulphate) and evaporated in vacuo to give the title compound as a light yellow oil, 29.30g.

'H NMR (400MHz, CDCl3) & = 1.20-1.45 (m, 10H), 1.44 (s, 9H), 1.44-1.52 (m, 2H), 1.70-1.79 (m, 2H),
2.82 (s, 3H), 2.98 (s, 3H), 3.14-3.24 (m, 2H), 4.20-4.4.24 (t, 2H) ppm.

Preparation 6
Biphenyl-2-yl-carbamic acid 1-[9-(tert-butoxycarbonyl-methyl-amino)-nonyl]-piperidin-4-y| ester
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Exanpl e 11 Bi phenyl - 2-yl -carbam c acid
1-1. 9-(3-chl oro-2- hydr oxy- benzoyl am no) - nonyl | - pi perid
WO pB1440§755E St er OH 0 25The title conpound WaBCT/IB2009/052859

prepar ed ffOﬁLbLQEEHML;QHyL;QﬁIb nic acid
1- (9- ami no- nongl) glperl i Nn4- W1 eﬁt?ﬁ\dl

ochl ori de
salt (Prepar g - 30.0ny, 68,
3-chl or o- 2- hydr oxybenzoi ¢ acid (13.0ng,H75]4pnol)
usi ng the same nethod as described in exagfphe 7. WO
2010/ 007552PCT/ | B2009/ 052859 LCMS Met hod
mn (100%rea) ES nfz 592.28 [M+l-1] Exanple 12

4-PipergiyheApiphonyyl)caskamsiari bydsqehigride  (US2006205779, 29.3g) was  stirred  with

potassitml c@8chaft dich) IOdiReBy VAN (150 Ol @’51 rﬁﬂ) I\W&ﬁﬁHeEulf@hlB%md 9-(tert-

butoxyiari;rg?ﬂy mﬁtﬁéﬁmmo n?nypél%? b(}?ﬁp@raégn g E'P po ssm cp (?e ((3297mg) were
then agde(dgil' mrrqqlgtm(jmympe-\msm;wrpdj ahGﬂCyfg_r 2harrs, memmﬂmgrml dimethglformamide

(100 r’rﬁﬁllvés éd:c)i'é@ Rﬁél@gtir% 2 658000 Brth& B4 BBIR! Dhe@BMent was removed in vacuo and
fluaro- benzoic acid (13 %

the resdgjle I;])Grtlflcwgd Qsﬁﬁe?ré?tﬁbﬂ%a‘%hyb%@ﬁ? gggmll %C@xg%pﬁm@eeﬂs layer was separated

and edttHcENBvilvefunbel Bhyl Ricefaiet 200mhN). [Th® Gbmained ordaBicnibyers were washed with

saturaég Ab'r ?f@ 7dr|[etl}/g§_cudwﬁ?<r > 2 %%ﬂd caﬁogﬁtﬁﬂéﬂ /nzva\ébo Crik Q,"fltmecreé&ded(% 46g) was

943, 5 r oxy- benzoyl am no) - nonyl I - pi pe

purlfleqi pﬂ |nﬂrn@'I h_asgssylé? gel com_‘:k@nﬁli%grqqhwugn@@w @ﬁ?aat%é%)tane 880 ammonia
(80: 20mr5$p)§lrv6ﬂmfe)’ asrelbmhe njve-tRe Yie caigvand as acdolburless oil which crystallised on
ﬁammé ﬁ% no- nonyl ) - pi peri di n-4-y1 ester di hydrochl oride

a reparatlon 2, 30.0ny, 68.6pnol) and
"H NMB, @0@NThh ICHXChs) 8- =Hly2h- ﬂ)ﬁ&b@n‘z&bﬂ cl. ‘&b(Sd9'(|)15 ABriegpS (M6 2Apridi1)1.73 (m, 2H),
1.88- 1@$I(rngzﬁ)me1;s@a@(trm)h@§3 830 despra oesrh rmize(s A3H L% 24 (m, 2H),

Mp RZ z 70 . ilo /oaregﬁ é z 626. 2
4634[|\§|+!m1 %&Qﬁﬁs 'i>4 %p‘ﬁfﬁyﬁ‘ IEYFEL RPMaci d

1-1. 944- chl or o- 2- hydr oxy- benzoyl am no) - nonyl | - pi peri di

Pregar@t‘o‘}w Y1 ester

Biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-y| ester: dihydrochloride salt

VN G NP
Y N o)
H )J\
0~ "N
H
2HCI :i.ﬂ

Biphenyl-2-yl-carbamic acid 1-[9-(tert-butoxycarbonyl-methyl-amino)-nonyl]-piperidin-4-yl ester

(Preparation 6, 18.5g) was stirred in a solution of hydrochloric acid in dioxane (85ml, 4M) at room
temperature for 18 hours. The solvent and excess acid were removed in vacuo and the residue
azeotroped twice with dichloromethane (100ml) to give the title compound as a white solid, 18.0g.

'H NMR (400MHz, CDCl3) & = 1.22-1.38 (m, 10H), 1.54-2.10 (m, 8H), 2.78-2.97 (m, 4H), 3.29-3.42 (m,
2H), 3.53-3.65 (m, 2H), 3.57 (s, 3H), 4.57- 4.67 (m, 1H), 4.74 (bs, 1H), 7.30-7.45 (m, 8H), 8.80-8.90 (m,
3H) 10.71-10.87 (m, 1H) ppm.

Preparation 7a
Biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-y| ester
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0 25The title conpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
wa219406as5Nn0- nonyl ) - pi peri di n-4-yl ester di hydr BCHIB2009452859
Blphe@ﬁé kl c(a%éﬁli%ar Q&é oy %amét@l%-n&??’% r)dlr@ﬁgl esterr dihydrochloride  salt
€

loro-2 roxybenzoi c acid ). usi ng
(Propofeian S ahib et HOAIIR) ARSSoP G et 20 aneaiceslin g fidpus sodum
hydroxide d]luti@n @2nlnGrm§lL Ode aasudtiay vibbe hgpeb8ch 28s ehtiddled 3dthWizhioromethane
(40ml) Qr?do%grp%/ﬁggg@/o%@@gr?ﬁgégﬁgr}%ﬁaoﬁ%%%l tg/ \;]oﬁjme) The combined organic layers
were d1'e<a gnqgfzsﬂ(@s@maﬁ)@nqsmww D@t 19 Yigldhe ke cRppHfH-agm colourless
glass WHidh cryzeinigdd orpdt@ingdhne%viewl 1886er 5  To a sol ution

1 f _hiphenyl.-2:y] - i
i oo R AR s SR RO BB P51 . 1. LTLpo (. 4rh 195199 m
2H), 2 dB-ﬁﬁdec&‘H)oﬁr 324238 4l 2H),(Fo1egpatatd. O 75 (nR@HD 2@, 24345pmﬁ|H). 4.70-4.75 (m,
1H), 6 '55‘ (sdhﬁﬁb% (?Wﬁt(thﬁm)eéﬁﬂylm) was. 7%@%%!—‘)&%@& YiRFRe

| oro- ydroxyp acetic acid
(8 26ng, 44anI) and
Prepar@tiqnld+ benzotri azol -1-y1)-N, N, N , N - tetranet hyl uroni um

+-CrioREAId 49k 0 RaSRANAfde2 1. 8Ty, 58prol) and stirred at
days. 10The sol vent was renoved

in vacuo an d the crude residue @urified using an

I solute(r) SCX -1 cartrgdge ing wWith nethano

foll owed by 2M amonia in hanol'H The basic

fracti ons were evaporated gr reduced pressure and

the residue purified by ded F to afford the

title conpound. LCVMS Method F: RT 2.7 min (100%r ea)
HexanEghylehete®ndne3 @804, Mkd-Hnol] Baf\krddadria trifluerbgceti¢ hed (3.6 |)ein small portions and

the res‘ﬁﬁ’lﬂ@%&lge Was hédts o PErRIR af ﬁﬁC by séltm%n opékﬂ%ﬂglugﬁoﬁ%gp(ﬁﬂ)g 1.43 mol)

in trlﬂuj_)ro('agetﬁ%{cﬁ;(h glnH \?{%s %Srﬁ?pge%pq B@&/ ?ed?rﬁjr t&g rr?iﬁlérgtsérrred for another 1 hour. The
mixturelivhy deatechtb aodnd enpataturg, Bne pamcatirayed /7 vaéuoogfhe EesidQerwes$ poured into ice-

water nﬁ) Qﬁo”&?rﬁéé{ lot/é}ﬁ%nﬁ'ﬁeem(xgﬁ )ras fllg‘r@% %@dtﬁg filtdr cgﬁehéllgﬁme&]% ethyl acetate

mL, 3 0- eny acetic
(500 daeq qved g}@gneélum‘a )and Wn&pr&raﬁgt]mmcganﬁﬁﬁwdpd?%e was washed with
ethyl aéélé.t@,fmgtrolélﬂ] dthef210mD by valirde) to give the title compound as a white solid, 56.5g, 23%.

H v ado T CBELFET DONB AR UG 07 S8k R, SDAE . 1982 (. 1+ pom.

LCMSgoter7 a8 Mat roon1tenperature for 18 hours. The sol vent
was renoved in vacuo and residue partitioned between
et hyl acetate (50ml) and water (50nl). The organic
Prepan was washed with saturated agqueous sodi um
(2.6-Dibhlgramhemay drietipll-sitéinen (2 x 50nml), dried over nmagnesi um
sul phate and concentrated in yacuo. The residue was
purified by col um chronmat og y on silica ge
eluting with 25di chl or onet ha et hanol: 880 anmoni a
(96:4:0.4 to 92:8:0.8, b¥!'volTine)s to furnish the
title conpound as a mhlt__ﬁqanl in 50%vyield, 1.77g.
Sol ubi i sation of 50ng ok Afe title compound in either
i sopropyl al cohol, isopropyl/acetate or ethyl acetate
(1L, hot), followed by standing for 72 hours at room

2,6-dichRRPRSR! Uegan0brhrblf Was idRBoaddl Artdesthylibrirdn (306mIG.oTH BitNsbiution was
added fﬁﬁ% G yi%(gl %%mﬁg(ﬁm oﬁ(ﬁ%ﬁoro t%i_'?'g%é %@%6%1156]%%!#% resulting
reactioh n#turg \/\515 s{irrad a2 Fpm tempBaturedqr 1@rhou Hnd thengd 80°C. g5 liquys. The reaction
was c8did t? rc%f‘n l% ra(d'lré aﬁb")pou?ed B sd@rafed) aq%b&us Sodilfr Bydyen carbonate
solutloé?g‘:)?mﬁ a@% ei(tfﬂctef belt% d%hlg@n{;%ani@f 8061I)9'g1 (cgamblfggi organic layers were dried
(sodiurm sWighate \ahd Comcebtrdited i va@io(talyield ldhudp produ@Stheangidiee WS purified by column
chrom§b¥gﬁ'§3ﬁ|ﬂ s%cé’é;el Crti hGneQ{%héjto furnlsh the title compound as a colourless oil, in 54%

14- 11 udr o- 3-"hydr oxy- benzoyl ) - net hyl - am ndl - nonyl
yield, ¥9pi peri di n-4-yl ester WD 2010/ 007552PCT/ 1B2009/ 052859
26
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The title conpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
w@2900ms5hy| am no- nonyl) - pi peri di n-4-yl ester PCT/IB2009/052859

1 i hde I r apa i 7 . 4
) 2 A o L DR B A B pr BB (A 207 26 m. 21
PPM. usi ng the sane nethod as described in exanple 15.

5LCMS Method F: RT 2.59 min (100%rea) ES mz 590. 332
Prepa #“H% Exanpl e 17 Bi phenyl -2-yl -carbam c acid

=1 9-113- chl or 0- 4- hydr oxy- benzoy1) - net hyl - am ndl - nony|
2.4-Dighlang-grbydrefyrhenzaldphydet er The title conmpound was

prepared from bi phenyl -2-yl -carbani c aci d

1- (9- met hyl am no-nonyl) - pi peri dijn-4-y1l ester

di hydrochl oride salt (Preps ronH7, 20.0ng, 44pnol)

and 3-chl or o- 4- hydr oxybenZ acid (7.64ng, 44pnol)

usi ng the sane net hod as“descriloed i n exanple 15. LCVS

Method F: RT 2.67 mn (100/ @gpyea) 15ES m z 606. 302

[MtH Alternatively, the title conmpound was al so
Sec-butyllighiam énccyplghaxaee 1 dM. dhbmb 4dPomel waeaddee sigwly &t a189ldien gf (2,6-dichloro-
phenoﬁlj)-ﬂgéﬂﬁysl{ilar?ﬁ eredé@ftibt@m Fﬁ@l ﬂjG.Ser’_nol) i2 tet?[':\hydrct)furan (100ml) at -72°C. When

. 1-(9-ne no- non - pi per.i -4-y1 ester . .

aditio e P IAR T 1set N i 78l 7 G, ARyt iy formanice
(4.42ml, b7t letrma)hwyesrtbdruadgind,(ke©@ndL)he tevaeratard efl the reaction below -65°C. Stirring was

contint;%'dcﬁ|—W@T&'1hmﬁ@§§/%ﬁﬁéﬂ St -89’Cqsir&)n( genﬁ)%%tur@o@ép m&rs. The reaction
q433 3. 54mp

N, N- di met hyl am nopyri di ne _ng% 3.5 and &3- _
was a{SR Rt TS 2P BB P ITHGRC St BiSeioD AL sy i OBy ipgce (100mD
and thé ZesOigg mikBurd axtakied with ethylesetate0NOMES Th¢ brgakic lagér wasomshed with brine
e r L f .m . Lt (o Lo
(100m@,e(?%g (%deﬁ;Tl%teé%n?%Q%gﬁwénfébygcﬁyl@?égﬁupé %QLOEU&. Trituration in

en et cetate wat er
heptangglirblgpmnethape (10 $Y el iR e?208tiekter de (et 9 MePHIF asa whily ¢olid, in 65%
yield, {5¢bmL) and the conbi ned organic | ayers washed with
LCMSQ%&Q@S 75ml), dried over nmagnesium sul phate and
1 concentrated in vacuo. The residue 25 was dissolved in
H NMRe4 M0ici?, DIMSICade )@ TR,/ 120140 (dntd)t 10eBt(®d Hverr pot assi um
carbonate (9.8g, 70.9mvl) and heated at 50C for 3
ours. The solvent was renoved in vacuo and residue
EXAM itioned between ethyl acetate (75nl) and water
Example/6ml) . The aqueous | ayer was adjusted to pH8 by

AL da B 4 RAYUE P41 80 SR ATHDGBL G0

y
extracts washed with brine (50ntl),
magnesi um sul phate and concentrated in vacuo.
resi due was purified by 30col um chromat ographyton
silica gel_ekuting with ethyl acetatesnmpdthamal; 88
[ :0 yo 90:10:1, by vol une),
PO OULP ' Ny 259 yi ehgz
1.1g. 150ng o itle conpound was suspended in
acetonitrile (4ml), heated to reflux and then all owed
To a sotutiemof bipkenylobyhcabapisragidut--amhenerebwireiiditgd-ol psteyodivdrachloride salt

(Prepafdtish Q,%o%@%é?%& ﬁo%d%ygﬁ@thé;ﬂ% ié%m&gbé%gagjhlg{ﬂg ﬁi@&%@r{ﬂinE@fme 1.37mmol),
occurre . an e
3-chlorgrirtydeedy o824 Gt E?WH%S’mZEtFGg‘Ir'B‘éP a?—B\t

OXyT %nzgtélﬁ%o(lle R%é}ohydrate (84mg,
548umot)|dn_éC(Be(dinbVlylbminprpaipiylomrjyﬂ canppdiinidet hgrddhtolide ¢OFMgUBLBLa®I) and the
mixtur@w‘é@'stir‘?edcétyrggrﬁlt!eﬁl&eeatﬁr%l ford72 %Q@gﬂ}r heLr@Q{ﬁr'in Aﬁ’gr sgﬁionn'\;vgs washed with
606 [ MFH] 1H NVR (400 WHz, DNBOSGL%I@ = ] ]
saturatf(_j fqu_)_uggocalw higypge;n @_rtg@atf_sgwtl?rm(SWatei_( ), :p_rlgql (w, dried (sodium
sulphahlpnd the Gblvdnt FT@ndvetnin \2klg toliclDa 2ol@flesryun Hhe résidlib-widis Dilirified using a

RediS%dmsiliéﬁel cﬁrtr%{e %wﬁﬁ%&/l(ﬂ rﬁi%m@xgggegﬁ%ﬂ&an%%s §9$§@§ %9591:0.1 to 90:10:1,
by volug) to affoihetitlexxomppung ap a vehiteiparn73% Kpldpi¥MIEXanpl e 18

Bi phenyl - 2-yl - carbam c aci d

1-(9-{12-(3-fl uoro-4-hydroxy-phenyl)-acetyll-nethyl-am

i nol -nonyl) - pi peridin-4- 1@yl ester
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OH The title conmpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
w@2900ms5hy| am no- nonyl) - pi peri di n-4-yl ester PCT/IB2009/052859

H ngkwgﬁmﬁm@%ﬁ%ﬁi&(.E’pﬁ.ﬁ@?rﬁﬂoﬁﬁ 1.746-12.%‘7 X 564%8’1‘?!613 (m, 4H), 1.82-

uor o- 4- yéééz%é) n?%l acetic aci : n‘g196
1.90 (Mhhod-§2-247 gy 4Hhe 1 t2hid - H 3. ¢hels ) 1fe?P-4-B0 @ dip|6e92 (d, J=8.19
Hz, 1|—[},57..23151QB@SM$1715d.ﬂéli(leTH)ZY.éo @Em=6i3@,cd.f?ngam% ESod, 2H) ;(ijm.
604..34 l'ﬁdi: xanpl e 19 Bi phenyl - 2-yl -carbam ¢ aci
LCMS'lm/f.ng- %’h- IE%? @3- hydr oxy- benzoyl am no) - nonyl | - pi perid
in-4-yl ester OH 20
Examdie ( Di met hyl ami no) propyl ) et hyl car bodi m de
Ve amic.aci ._ 2. : )i o ] € - i—ingrgvﬂ-epgpeﬁicgnj-vl ester
1- (9-am no-nonyl ) -piperidin-4-yl ester (PrepargtN
159 ng, 0.363mmopl), 4-chl oro- 3-hydroxybenzoic @
(56.4ngy, 0.327mmo1l1l) and 1- hydroxybenzotri azol e

monohydr at e 455. 6ng, 0. 363mmo1) in i x$.ur &_of
di chl orone e (g mM) and dinethyl[for mide ,@
stirred fprN24~he t ufe uRkge:

ni trogen. The sol vent was renoved in vacuo and the
resi due vvasuzgart i tioned between dichl oronet hane (40
To a sgiption of, Birkenylpr-Ycadaisdcd i (Bpayegeny Lripaseinza estel (fgrgiqtion 2, 150mg,
343umeB Grirgdhandl iaml) aper sldee Rdlusesativatoegbeartbehie ESyoeetis (9), 710-12, 1988;
r M f ur [ : 4 .
o LS SR 025, S B R s s e
mixtures W) Rited) undemeitregs Nk FRONY BMBYEHTS for v aeub SaAIMttrrcetoxyheechydride was
then aﬂ(%éii(dclﬁﬂngf)'GBQmﬂo@@ntheCrﬁkMFmsti@rbd Qlﬁﬂiafr Q%@é’h_hét rédin {%irﬂpbl_%ﬁjre for 24 hours.
The m%%tlts%%vlfgt .ilgg(% \év\vnltég\/aﬁe%ral{r!nlegﬁg %%%/%ﬂ'rtrg%sr?@vt%g OII% b/?scﬁ/? gﬁ(ﬂTﬁ% Ire%ldue partitioned
betwegn gafusatedbsgaiumbydengen cathdrtate fotwdion (188Yand dickioromgthamey(10m\Jhe organic
layer weld %%QQZ@%B@E@@%QQ@SW&@% (addile\/Em;{réQ afHAe solvent removed in vacuo
to yieltli\_/%-Sr%)lel\!%édg?J?ﬂ. TH?_&és'i?'d%_e g@él%glfg%l %%@%ﬁ%dléﬁ@%éé% _gélg]ca{tﬁxf'_g?e’ eluting with
dichlordirithar: i6@hgahol@8§ amm@kkx (9B1:28tB935:0Bnby @)me)4o Berd tr@title compound
= m 11H), 7.56 (d, J=7.80 Hz, 1H)
ae 8 d"?an%egé?c”%;ﬂ&g%%’ éE‘%Td'm 2 592 [ MrH Exanpl e 20
H NM%i (AHEMGE-METHANOLr 519 d-2&c-3p (m, 10F), 1.45-1.56 (m, 4H), 1.56-1.66 (m, 2H), 1.81-
1.89 (h; 2H)92.682136 yar M+y42 Bydrraxm; Mnla@yl(@rﬂﬂmabgmmy(m, 18, rﬁezrs'a@s (td, 1H),
ip-.4- t titl.e n S _prepare
oo0cgBi Kb REEEo o0 P e B SETRS R
LRMS /g §62aHdirtht. 6@ ) - pi peri di n-4-y1 ester 10(Preparation
2, 159 ng, 0.363mmpl) and 2-fl uoro-4-hydroxybenzoic

E cjd (51.0ng, 0.327nmmo1l) using the sane nethod as
—pi%éxam cribed in exanple 19, as a colourless glass, 70%

yl-2Vlebarbdehit aoig ) 5 . EReHaNahinddonylEpiperidin-4-yl ester
1.26-1.41 (m 10 H), 1.47-1.54 (m 2 H), 1.56 <

(m 4H, 1.79-2.89 (m 2 H), 2.26-2.37 (m ¢
2.63-2.72 (m 2 H, 3.30-3.32 (m 2 H), 4.58 64 (m

1.69

1 H, 6.52- 6.55 (m 1 H), 6.63-6.66(% 1uH),| 7. 24 -
7.44 (m 8 7.56 (d, J=7.80 Hz, §3 (m
1H ppm 1 . APCI ESI mz 576 @Eﬂy Exa 21

Bi phenyl -& [ C~ac

1-1. 9-(2-chl @no- 4- hydr oxy- benzoyl am no) - nonyt | - pi peri d

I n-4-yl ester
The titlle compgun was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester

(Preparation 2, 130mg, 297umol) and 3-chloro-5-fluoro-2-hydroxybenzaldehyde (51.8mg, 297umol) using
the same method as described in example 2. Additional crystallisation of the product in methanol afforded

the title compound as a crystalline white solid, 43% yield, 77mg.
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20The title conpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
wQa2(19/06a5500- nonyl ) - pi peri di n-4-yl ester (PrepaP@l/IB2092)52859

"H NM&E(QOdTHHz @ﬁ?pmml )gﬂq 24: 10{'1'(9{90#) Wé’ﬁ%é%@eﬂ%)%% ‘1‘%‘7% 4H), 1.80-

drate usi n
1.89 (fae%'@r?B 3ﬁﬁm22%h6|68 2919, (magH)aZcV&r?o@rqte?é@ ‘!;P%SSZH)ZG%M% (m, 1H),
6.76- eyeedodnH)lgggmz (dd-hMVRféng {MET)(TVEZTHGMZ X ?ﬁ)spgml 68 (
, 1.47-1. m , 1.56-1. m

LRMSJ“’%DES’& *%i%4é'o (m 2 H, 2.27-2.37 (m 4 H),

2.65-2.72 (m 2 H, 3.30 -3.31 (m 2 H), 4.56-4.65 (m
Xamp1_e4—|) 67267525(m1H) 682683(m1|—|)

. 9 ATl

1-1.9- (3 5 dlchloro 4 hydroxy benzylan1no) no
ridin-4-yl ester Biphenyl-2-yl-carbamc acid
1- (9-am no-nonyl ) -piperidin-4-yl ester (Preparafion 2,
0.5g) and 3, 5-di chl oro- 4-hydroxyben

were di ssolved in dichloronethane (Qﬁiiﬁét
t enper at et e e Csingle™~dr

foll owed b di tri acet oxyborohydride in three
por tiongiof ~100my each, 5 approximately 20 m nutes

The tltﬁ%ﬁlbouny\]\%s p?e%%lrletj F3Eh H'Bhéh}ll rZ%II %ﬁamﬁ& h&id ?QQ QﬁunB QQrWI) -piperidin-4-yl ester
rature under_nitr ogz'%%lll or 21 hours,

d'hydf?fﬁtof ‘i’% 13{BryaieedOUre %%Hf}‘?a%@"?(f%—émf%ﬁae”y'acet'c acid (46.9mg,

251yl usin@the daraq thethus as debciibed li @ambleniab effeo thettitl® tonfidlnd_gs a white foam,
o vi ani ¢ phase was separated, washed with brine

i

dri ed over sodi um sul phate, filtered and
"H NM \Ké?fb'\/'ﬁif METHANRA b0 £8- 2\ @, Wik &48315P gt Hat 1-%d-68 (m, 2H), 1.82-
1.90 (rﬁum)f begohy @Ok sel2raAr® ody, apBYs. PN, sz 1 £85 gebH)9isRg.66 (m, 1H),

RO T e L O

LCMSooMp@®mﬂ+&s a white solid, 312ng. 1H NMR (400Mnz,
CD30D) 6 = 1.24-1.70 (m 14H), 1.83-1.94 (m 2H),
2.24-2.38 (m 4H), 2.61-2.63 (m 2H), 2.63-2.75 (m

Exampla§ * 2.81-2.86 (m 2H), 3.82 (s, 2H), 4.60-4.64 (m

Biphenl/-R-yl-carbhBic(agid 12/BfY2-chlor@-3-hydréddy-famryl@hino)-nbnBPpikriBia-4¢d ester
1H) ppm 15A%ternat|vely, t he titIe conpound mvas al so

i sol atedpb he OMA g roced A sol ution of the
title conp (3 rrehaoINS )was edto
give a cle Iutlon and then all O room

tenperature. The resulting solid was flltered d
dried in vacuo to afford the title conpound
crystalline white solid, 190ng. 1H NVR
MHz, DMSO-d) 6 = 1.15-1.28 (m 10H), 1.32-1.47 (m
The tltﬁl'd))mpdunez\ral prépafemfrodtiphe Ayl Q34-2arBdhi@ i -(R&hhino-Bodyh=piheAdn-4-yl ester

(Prepa%!&ar: %201 gg‘_g%%}.;&?ﬁf ﬁﬂz:c%f;) i%—ﬁyﬁi‘ogy%ﬁf?lg%%%?@% ?%7“”10') using the

same Gpfhod gs @epc(ilked in efaniery tcnggwbtl“@ tiflo gompound as a colourless glass, 39% yield,
67mg.Bi phenyl - 2-yl - carbam ¢ aci d

o BB 21 R A ) B b3S . 2

2.35 (Ml 4HHIQ.60-2. BORH 4H), 3.88 (s, 2H), 4.56-4.63 (m, 1H), 6.85-6.89 (2xd, 2H), 7.08-7.12 (dd, 1H),

79 7§h I7 f[aci d149- (3, 5-di chl or o- 4- hydr oxy-
> ﬁn % 56 ﬁﬁq%perldln 4-ylester (Exanple 22,

m Nno) - non
LRMSSU%ﬁéﬁs%E@* %5?%‘7QM net hanol (3nl) to give a clear
solution, followed by addition of a solution of
Exam g@hthalene 1,5-disulfonic acid (180ng) in nethano

. After 2 hours at room tenperature,
Biphenyl-2-yl-carbamic acid 1-[9-(3-fluoro-4-hydroxy-benzoylamino)-nonyl]-piperidin-4-yl ester

29
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30the resulting solid was filtered and dried in vacuo
to afford the title conpound as a crystalline solid,
wa1amo753H NVR (400 MHz, DVSO-d) 6 = 1. 13- 1. 250¢GT/1B2004)052859

1.48-1.58(m 4H), 1.73-2.03 (m 2H), 2.79-3.03(m 6H),
3.27-3.50 (m 4H), 4.03-4.08 (t, 2H), 4.72-4. m
1H), 7.30-7.45 (m 11H), 7.54 (m 2H), 7.93-7°95°(d,

2H), 8.54-8.61 (bs, 2H), 8.86-8.88 (d, 2f) gpm] 37 WO
2010/ 007% 182009/ 052859 Exanpl T

Bi phenyl - Q/%%d/\/\/ O
149-( 2, 3- %hf uor - 4-hydr oxy- benzoyl am no) - nonyl

- pi per
idin-4-y1 ester &To a solution of

The tlte'cgms&)ﬁh m%\s%lrepﬁl%ﬁ %Hﬂ &ph@ﬁ}l Q yI -carbamic acid 1- 9 amlno nonyl) piperidin-4-yl ester
-am no- nony g gerl (}él ester I){ydr ochl ori de

dlhydr%cgfotrld? @?IEFSPrIeaQrPQﬂq §%g4 %n )pﬁB‘F )3 f|uHro -4-hydroxybenzoic acid (740mg,
4.74mabl béing tershama meetiidonds) deswited ad ebethple 1 @t dffdrdthertile compound as a white

foam, ?2/83,%@1,26;06 m)I) 2 3-di fl uor o- 4- hydr oxybenzoi ¢ aci d

_Ip h droxy benzotri azol e nonohydrate
'H NM 1(20%'\4’@2 q4) and- 2(75"-‘{1dﬁhé9fh>yﬂé§n1ﬁé)('pr%yi g%f‘ 8§ (m, 4H), 1.81-

1.89 (rﬁ&!kbOQJlBo pugem hzmtr@eﬁllz 65{(&4624)}}53&%85 rgts,@Hﬁﬂ@BJﬁl)GSE(ﬁdM) 6.90-6.95 (dd,
roomtenperature or ours
1), 7 22 ff

P¥&r solution was diluted with
LCMSdn/e BV ®iMoirit, 190 8- (5ml) and 10 sat urated aqueous sodi um
hydrogen carbonate solution (5nl) and stirred

orously for 10 mnutes. The resulting biphasic
Exam

_y|

ution was separated using a phase separation
BiphenyB2-ylrdathgmicamnid 1t[€4-fucgasrihgdrbayhenzayamieihergt-@igetidn-4H/\estea

white foam The residue was purified by HPLC pethod D

to afford the title conpound. LCVS Met hod D: @

mn (100/oargg) ES mfz 594.307 [ M+H 15 Exa pl.g

Bi phenyl - 2 carbamc acid

149- (2- hy 5- chloro benzoylan1 0) af1 DN

-4-yl ester 0 _fige @ﬁ ep

bi phenyl - 2-yl -c ban1c aC|d

1- (9- am no- nonyl9 - pi peridin-4-y1 ester 20
The tltﬂioBMgdSth@ Rl=e rpiréﬁﬁrea %fn tﬂﬂﬂéﬁ)ﬂ-@fyﬁ&ér%@ac@mamﬁ&nmiﬂeridinA-yl ester
dihyd [;j%gg nng t 359 aci d 4 ég'mojﬁdv usind L0800 (118
e @il S0 Buoeenb e DoRE PR LTI S8E0 B edn oo (1mo
75.4uneatuekingghe sret mathodas deseriprsl igemamidid witb sstiiiog: fonggdays. Aqueous sodium
hydrodgH Eért)d)r%qa Mutlbu? %If@s%gecptﬁe%lﬁwe%lﬁed IB?ZHO(\)J/FS' dhd flltered tmough a phase
separag mgﬁﬁ'éget ,\ﬁpguorgfglcéﬁwaé r%cedB{np\ﬁaémp dz%lg?tzdgf %{ﬁr]la& was purified by
HPLC aeihdd D to afford the title compound.

rglighl or o- benzoyl am no) - nonyl | - pi per

LCMS%%OG% W%QM (%05/\/%533010/ 007552PCT/ 1B2009/ 052859 The
Esm@$?$%68%ﬂﬂound was prepared from

bi phenyl - 2-yl -carbam ¢ aci d
Exané 49 am no- nonyl ) - pi peridi n-4-y1 ester di hydrochloride
t (Preparaﬂlon %, 35ng, 68 5anI) and

afford the crude product as a white foam The si due
was purified by HPLC nmethod D to afford the thAe

compound.

Qe dIT

OH O
The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester
dihydrochloride salt (Preparation 2, 30.0mg, 68.6umol) and 3-fluoro-2-hydroxybenzoic acid (11.8mg,

75.4umol) using the same method as described in example 7.
30
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5LCMS Method D: RT 2.68 mn (100/oarea) ES mz 626. 247
[ MtH Exanpl e 26 Bi phenyl -2-yl-carbam c acid
wWQa2@0007522 hydr oxy- 4-f | uor o- benzoyl ani no) - nony| PEPIBRE09/1$2859
LCMS'M?eﬂ%dfﬂ Rq@tGg ,n@gg%g,g title conpound was prepared
|p henpyl - 2-yl -carbamc acid
ES““@5%@?1 HY- nony! ) - pi peri din-4-y1 ester dihydrochl oride
salt (Preparation 2, 35ngy, 68.5pnol) and
Exanﬁ dydroxy-4-fluoro-benzoic acid (10.7nmg, 72pnol) using
sanme net hod as descrl bed in exan‘pl e 23 to afford
lrcarbamices 94(5-H 2-hyy hepzoylapingy-narwbrpipgridird{ral asks
purlfled by HPLC nethod D to afford the titl
conpound. 15LCMS Method D: RT 2.82 min (100

mz 576. 316 f[f MtH] Exanpl e 27 Bi phenyl - 2-¥4I - bam c
acid o. N

1-1.9-(3,5 qu)1r04hydroxy benZyl \[6) I'l-pipe
r|d|n4yl eL-N2Q-HQ QAN _Fo. aN utlQ)n

bi phenyl - 2- ar bam ¢ aci d

OH O . .
1-(9-am no nonyl ) - pi peridin-4-y1 ester dihydrochloride
The titegomp¢uPd evga reapped fram [Eswgyl-268cBpant feid rrdo-aminenpiy)adieridin-4-yl ester
d|hydr(§c%Io§@é-saI5§3 rOfRoh 2, @0%%a@gl6pr(131%)1d qu@ro@t%%x@oeﬁzom acid (11.8mg,
hydr oxy benzal pg% ngy, 68.5pnol)
75. 4”'%%)&I”8 ”}f(ﬁaﬂ‘e(meﬁhogﬁgg%c” 'ﬁ%’ff"m ‘5pnol ) and sodi um
LCMS $Mettoe De RT 216d nsh (100%akeainder nitrogen at room
?gp\ﬁ e for 1 hour. Sodi um cyanoborohydri de was
Esnr]/Et en gg\%g@ded (8.6nmy, 137pnol) and the m xture stirred
under nitrogen at roomtenperature for 18 hours. The
Examgoiovent was renoved in vacuo and the residue was

Hm|erld|n 4-yl ester

-ho

> : , P (
blphaSIC solutlon was stirred V|gorously for 1
m nut es then separated using a phase separatio
cartridge and the organic |ayer concentratedHin acuo

to yield a yell ow gum The residue i £Ned
HPLC nethod A to afford the title c\grrpo!;nd 30
Met hod A . Mo (\LOOAodarea))~ES 580. 3 H
Exanpl e Wyl 2-yl -carbamc acid
1- 1. 9- (®’hydf oxy- 4, 5-di chl or o- benzyl am no) - nonyl | - pi pe
The t|t|r Icghg?ﬂﬁd)(l\;as %?etpglred $r%mvt§%h%93;f9/ y99a7r§a§1%g) 9% :I'-%;-Qrg%é ggr%/%sp%e%m 4-yl ester

dihydrochloride salt (Preparation 2, 30.0mg, 68.6umol) and 3-fluoro-4-hydroxyphenylacetic acid (12.8mg,

75.4umol) using the same method as described in example 7.
LCMS Method D: RT 2.32 min (100%area)
ES m/z 590.332 [M+H]"

Example 11
Biphenyl-2-yl-carbamic acid 1-[9-(3-chloro-2-hydroxy-benzoylamino)-nonyl]-piperidin-4-y| ester

CJi;\(H\/\/\/\/\/'O/OT O

OH O
The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester
dihydrochloride salt (Preparation 2, 30.0mg, 68.6umol) and 3-chloro-2-hydroxybenzoic acid (13.0mg,

75.4umol) using the same method as described in example 7.
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The title conpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
wa219406as5Nn0- nonyl ) - pi peri di n-4-yl ester di hydr BCHIB2009452859
LCMS%HOd@DF{?@%%lﬁHBO‘%are%S , 68.5pnol) and
2y rox -4,5-di chl or o- benzal dehyde (13. 1ng, 68. 5pnol)

Esrmﬁg?ﬁﬁ same met hod as described in exanple 27 to

afford the crude product as a yell ow 5gum The residue
Examdp@s, purified by HPLC nethod A to afford the title
—hQC‘crr'r'pI und CIVS l\/bt hod A RT 2.34 mn (100/ oarea) ES

acid
1- 1. 9- (2- hydroxy- 3, 5-di fl uor o- benzyl am no) - ng - pi pe
ridin-4-yl ester OH The title conpound vvas p ared
from bi phenyl - 2-yl - carbam c acid

[ i di oride

3, 5- dlfluoro sallcylaldehyde (10 8ng, 68.5pnol) using
the same metfbd®as described in exanple 27 to afford
The tltléhﬁmﬁdmmd &vap rpmbuﬁétj fram tfrbh}éﬁ;HJZq)Mzgwmc adie1 l@érﬁi‘ﬁb-dblrﬁijl)wmndinA-yl ester

d|hydr(pcltj1|2)rlde ga% (p{e Pﬁﬁ%g&%\ éﬁ%&r&cﬁ)f %rfsd4 EP o) % - yb%goiﬁfzcid (13.1mg,
75. 4un5<8)01swg‘rhe[srem|e|]mem@dr@ppescaaed 'Q@E”ﬂﬂ*ﬁeﬁyl car bam' C

LCMS etidd D: RT 2.61 min (100%area)

ydr oxy- 3-f | uor o- benzyl am no) - nonyl | - pi peri di
ES m@@%@i '\@iﬂ H OH The title conpound was prepared

fron1b|phenyl 2-yl -carbam c acid

Examples {£- am no- nonyl) pi peridin-4-yl ester dihydrochloride
f——pkj— nol ) and -

S Lag’![ S

u3|ng the sane nethod as descrlbed.ln exanpl
afford the crude product as a yell ow 25gum
resi due was p@rified by HPLC net hod A to affo

LCVMS Method A1 RT 2 QHD
[N%i 1]+ Exanple 31

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester
dihydrochloride salt (Preparation 2, 30.0mg, 68.6umol) and 3,5-dichloro-2-hydroxybenzoic acid (15.6mg,
75.4umol) using the same method as described in example 7.

LCMS Method D: RT 2.91 min (100%area)

ES m/z 626.247 [M+H]"

Example 14
Biphenyl-2-yl-carbamic acid 1-[9-(4-chloro-2-hydroxy-benzoylamino)-nonyl]-piperidin-4-y| ester

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester
dihydrochloride salt (Preparation 2, 45.0mg, 88umol) and 4-chloro-2-hydroxybenzoic acid (15.2mg,
88umol) using the same method as described in example 7.

LCMS Method D: RT 2.62 min (100%area) ES m/z 592.28 [M+H]"
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Bi phenyl - 2-yl - carbam c aci d
1-1.9-(2-hydroxy-3, 5-di chl or o- benzyl am no) - nonyl | - pi pe
WO pdine#sy 1 ester Cl OH The titl e conpound REBIB2009/052859

prepared from bi phenyl -2-yl -carbam c acid

1- (9-am no-nonyl ) -piperidin-4-yl ester di hydrochloride
Exam (Preparation 2, 35ng, 68.5pnol) and
Biphery|-5yictiatbhin@raaidsiao {2y b-ahiarelayrgeroky ShehpiyacehB8ndbipariholasinAgpiperidin-4-
[ he same method as described in exanple 27 to afford

he crude product as a yeIIom19un1 The resi due was
purified by HRE i
compound. L
612. 268 [ M+tHp~ 1
acid
1-1.9-(5-chlor
n-4-yl ester
bi phenyl - 2-yl -car,bam c acid
1- (9-am no-nonyl)-pi peridin-4-yl ester di hydrochloride
To a sglgtian ¢f Pipbpa-gtyi-eanbamic iy (9-Bsthgpminp-noryhicpiperidin-4-yl ester dihydrochloride
salt (P?epmmn%m bm§, hl'49ﬁ1@l MW@L%%W@I@ E)irT;szgryddea&?r@&}yémml(é 261, 66umol),
escribed in

ook P e B Brod (roms” Aar] oo e TR B iar /NN N-

tetramethgurpuiv i fhiexsadludyy-phiRRipGata® Théeb, A8jtraol pdirfdaatided hlgrodr tdneperature for 5 days.
The s&@ﬁpwgg%molv% \M?:EJ‘Q{% fe cR]Bezreé(;ue%JﬂlﬁédlQM@&@%IUE&@S@&Q cartridge,

% %M TPIG 33 Bi en¥ 2-yl-carbam c
elutlnga/eﬁhdnethan | followed by 2M ammonia in methanol. The basic fractions were evaporated under

reduceli-plesSur 2ndid rasicye Aurifintl 0y HPEC friethod &-tdafford/tha filen@mpnamy | |
LCMSnﬁMBQ&lg#?74ﬁXé 5@5 OH The title conpound was

are rom eny -2-yl-carbam c acid
Esrméﬁ%@mﬁﬂvﬂﬂ nonyl ) - pi peri di n-4-y1 ester dihydrochloride
salt (Preparation 2, 35ny, 68. 5pn0|) and

Alterna% g W%%eot)ﬁg c4m;g:ortlm \r/vg:1)§L S%IlDrgrg)arr%dSbygne l%’ 3W|rﬂ%procedgrﬁe sane

| este

Met hod A: RT 2. 2
OExanpl e 32 Biph y 92 ﬂ

hydr oxy- benzyl am no) - no
ey title compound was pr

- pi peridi
ed from

repar a 1 'on
Toa Sﬁletlcmdﬂ Do B kARG a6 A Py Ting-gomNRReLCie e/ extaribycrochioride

salt (PRSpREHEH 723.08, yeizrhmw% guarmemm)rﬁqgﬁaida L{@omwsm@t&dd%d %trmémme (1.63ml,
i TR0 ol Al 15, L BSGRATRnbSpgane ctoms,
1.72miAgla rgoid e (33dimethylamino)propyljethyl - carbodiimide hydrochloride (1.32g, 6.86mmol). The
reaction was stirred at room temperature for 18 hours. The solvent was removed in vacuo and residue
partitioned between ethyl acetate (50ml) and water (50ml). The organic layer was washed with saturated
aqueous sodium bicarbonate solution (2 x 50ml), dried over magnesium sulphate and concentrated in
vacuo. The residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (96:4:0.4 to 92:8:0.8, by volume), to furnish the title compound
as a white foam, in 50% yield, 1.77g.

Solubilisation of 50mg of the title compound in either isopropyl alcohol, isopropyl acetate or ethyl acetate
(1ml, hot), followed by standing for 72 hours at room temperature and filtration afforded the title
compound as a crystalline solid.

LCMS: APCI ESI m/z 621 [M+H]"

'H NMR (400 MHz, METHANOL-d,) & = 1.17-1.34 (m, 10H), 1.37-1.55 (m, 2H), 1.59-1.67 (m, 4H), 1.80-
1.89 (m, 2H), 2.24-2.35 (m, 4H), 2.62-2.72 (m, 2H), 2.90-3.00 (d, 3H), 3.34-3.39 (m, 2H), 3.62-3.65 (d,
2H), 4.57-4.63 (m, 1H), 6.84 (d, 1H), 6.99 (d, 1H), 7.18-7.44 (m, 9H), 7.56 (d, 1H) ppm.

Example 16
Biphenyl-2-yl-carbamic acid 1-{9-[(4-fluoro-3-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-y| ester
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WO 2010/ 007552PCT/ 1B2009/ 052859 Bi phenyl - 2-yl - car bami c
acid
W@ 20807532 chl or o- 4- hydr oxy- benzyl am no) - nonyl | PEI/m20094152859

n-4-yl ester /Algg\N/LLg/Q\gpgu was prepared from
bi phenyl - 2-yl I"Narbanic acid N o @
1-(9-am no- grochl ori de

LPEridin-4-y gﬂk&' H
salt (Preparati , 35ny, 68.5pnol) an
3-chl oro-4-hydro nzal dehyde (10. 7ng, 73

afford the crude product as a yell ow gum THe residue
The titlé@smpsdint ivae Qreb&rech‘ﬁ’éxﬁ;biﬁﬁérﬂpﬂ-ylﬁsaﬂdémﬂ:f deRr1dgtn@nyldntihdSnonyl)- plperldln 4yl

oser SRR e ol e Do GpRLAT i RUTRARol b o 91mg

44umaofgisidg the same method as described in example 15.
Lcmsl/re%an(ﬂThxsdhﬁn&o@% rba)or 0- benzyl ami no) - nonyl | - pi peri di

er The title conpound was prepared from
ES m%f’%ﬁé%y\ﬁﬁ% -carbanic acid
1- (9 am no- nonyl )-pi peridin-4-yl1 ester di hydrochloride

Examp;é (Preparation 2, 35ng, 68.5pnol) and
droxy 5 fI uor o- benzal dehyde (9 6ng;], 1 68 5pnol )

Biph arbamicacid chlaro-d-hydroxy-bemzoul)- pal-noryl-piperidin-4-yl ester
afford the\cryd\/pl'\(aguq/wel W gum Th [ esi due
was purified\'by HPLC nethod A t9 af oroothe l e
conpound. \ Rthed A: RT 2.2 é a2y ES nlz
562. 337 | anpl e 36 Bi phenyl yIH car bam c
acid
1- 1. 9- (3- hydroxy- 4- Pfuor o- benzyl am no) - nony )i peri di
n 4 yl ester The title conpound was prepar rom

enyl - 2-yl -carbam c ac
The t'tlf C("@P%‘P W8s RGRYFY fr‘ﬁﬂ‘ B@PT’W' %y Iragppmicacidy 1 @Ini’ﬁ”ﬁ' 2Ny yRiperidin-4-yl
ester ditgtioctiBde par ¢remmatidn 7 12000my, 44964¢1naid)3-etilo-4-hydroxybenzoic acid (7.64mg,

I 27.4nmg, 25 196 I
44umo§ ugh(g{h%)%ménfe Ha8 5 Qﬂgsgﬁge% nqg)% {éid |nngxan'pl e Zgn?o)

LCMS Mefhor! & Rhé-6¢ MitdOgk@e@ict as a yel | ow gum (110ng). The
ES m/£ @Bipevwgs purified using silica gel colum

chromat ography eluting with ethyl

acet at e: net hanol: 0. 88 ammonia (95:5:0.5 to 90: 10: 1. 0,
Alterngtiyely; dheltitte porhrpuad fves alsa preparéd hyehe ioliqydngriocedurs:
To a sSQll&%g)%gsfg%Lca@%%ld/écﬁﬂ 9 %Mammwﬂmyl) -piperidin-4-yl ester dihydrochloride

salt (Preparatlon
acid (1.69g, 9.30mmol), N,N-dimethylaminopyridine  (433mg, 3.54mmol) and (3-
(dimethylamino)propyl)ethyl carbodiimide hydrochloride (2.04g, 10.6mmol). The reaction was stirred at

&mmol tetra%y(?rofuran (100ml), was added 3-chloro-4-hydroxybenzoic

room temperature for 18 hours. The mixture was partitioned between ethyl acetate (75ml) and water
(75ml). The aqueous layer was further extracted with ethyl acetate (75ml) and the combined organic
layers washed with brine (75ml), dried over magnesium sulphate and concentrated in vacuo. The residue
was dissolved in methanol/water (100ml/20ml) and treated with potassium carbonate (9.8g, 70.9mmol)
and heated at 50°C for 3 hours. The solvent was removed in vacuo and residue partitioned between ethyl
acetate (75ml) and water (75ml). The aqueous layer was adjusted to pH8 by addition of aqueous
hydrochloric acid, and further extracted with ethyl acetate (75ml). Combined organic extracts washed
with brine (50ml), dried over magnesium sulphate and concentrated in vacuo. The residue was purified by
column chromatography on silica gel eluting with ethyl acetate:methanol:880 ammonia (100:0:0 to
90:10:1, by volume), to furnish the title compound as a white foam, in 25% yield, 1.1g.

150mg of title compound was suspended in acetonitrile (4ml), heated to reflux and then allowed to cool to

room temperature. The resulting oil/solvent mixture was heated to 80°C until crystallisation had occurred

34



10

15

20

25

30

1H NWMR (400 MHz, METHANOL-d4) = 1.27-1.34 (m 10H),
1.46-1.55 (m 4H), 1.58-1.65 (m 2H), 1.81- 1.88 (m
WQRr10/0@7528- 2. 34 (m 4H), 2.58-2.62 (t, 2H), 2.BdFEB26@®/052859

and thgmallc%\wd’ toeboglsto(réom %g&perﬁtuéﬁTﬁe @aid(\KBS éJﬂ%eteon@ﬁrgﬁo%]{o yield the title
6.85-6.88 (dd, 1H), 6.93-6.98 (m 1H),

( 1H) . . o . ’

Compovf.qaz%ﬁaiwﬁ% Fypjaligggolid; 10897 57 (m 1H) ppm LCMS: APCI
LCMSESICIESzrmEa&R26 [WAHH] 5 Exanpl e 37 Bi phenyl - 2-yl - carbam c
1 C/l —

H NV B0z, OISO 8= 114123 m, 10113, 1,30:8 44 o, 4k A-é‘%&ﬁr‘.(?i ?_é)’ 165173
(m, 2Hpi 1392 O (. ZEgt2e0-23 1 (lﬂlcﬂ?g\l),élm%(m, £He 288 kp St P \Raks19 (M, 2H), 4.37-
4.45 (repa.eddf Hom. 18 @hanyt 2427 ¥t ¢ aH) BB4Gd, a6l Bpm.

1- (9-am no-nonyl )-piperidin-4-yl ester 10
di hydrochl oride salt (Preparation 2, 100ng, 196pnol)
Exampini$ 3- hydr oxy- 2, 4- di chl or obenzal dehyde (37. 4ny,

BiphenyPA PRI hmiSd 01 -t - S3HTBro B BRAY - B ndIR S &y DEShyI-Brm RY 2HERAYI® piperidin-4-

| t27 o afford the crude product as an off-white foam
Y.€8€¥ 127mg) . The residue was purified using silica gel

col utm chr omay i et hyl
acet at e: met hapol: 0. 88 ammoni a (P5: §: O%E\
by vol une) b fford the title 5 P

gum 76%vyield, | 91nmg. 151H NVR (400 NMHz,H METHANOL- d4)
ppm 1. 26- 1. 40 10H), 1.47-1.54 (m 2H),
(m 4H), 1.8 1 (m 2H), 2.38-2.42 (m
2.74-2.78 (I , 2.82-2.84 (m 2H), 4.02 2H),
4.60-4.64 (m XM, 6.58-.6.51 (m 1H), 7.17-7.19 (d,

. . 56 | 1 - e
ety ARy S 2 A 5
ester glhxqr@hpﬂqﬁj &% é{’r&&’gatﬁp e7p goymtnmgl) 91 | fMord-hydroxyphenylacetic acid
(8.29migl Aoy lusing e BBAE Yethdd Wb g&aﬁmm Exadpied 5.(
= (9- am,hg-.non sRiperidin-4-yl1 ester (Preparation
LCMSﬁ?&“ﬂ%qﬁg?ffWﬂ@ééﬁg?g)mas di ssol ved in ethanol (60m),
ES m/z @044V BtWlas added 3- hydroxy- 2, 4-di chl or obenzal dehyde
(2.04g, 10.7mmol) followed by titanium
Exmnaei{aisopropoxide (4.17mL, 14.2mmol). The reaction
ure was stirred at roomtenperature for 18 hours,
g ecacidd - [0 -aimeto-S el rnz oytepring ) ahenyl] G rigdjn-4-yl ester
21. 3mmol ) added 25 portionw se over 30 m nutes
reaction was allowed to warmto roomtenpera
stirred for 4ohours. The reacti on was quenched
dropwi se addition of water (10nl) and |gftHto Istand
for 18 hours rapm tenperature. The m Xturg was
partitioned be : ' ronet-han 00ml) ang' 1N
aqueous hydrochl gric acid. The organic |ayer was
washed wi th saturated agueous sodi um bi carbonat e _
(3-(Dirpeflayigiyo)Prapy Ry paraqsiife Myreclerids, O Oy Radimm ks tirgpidee to a solution

of biphamdl-2gbexeieantic adid tH(9-amiv@aary!)-pibeadin-egi abtee (Ruesargaion 2f 158ang, 0.363mmol),

o TR 8% 0SS0 AR e s
0.363ngpel)ip amixtyg of dichieramethanea@my} andidiaethyifermanidsd o) gad atgreq for 24 hours
at roonMfdripRrdt@aimder Iﬂi_ﬂrﬁééh. Yh@&cﬂvenﬂw&ﬂ@mo%ﬁﬂ@ v&duotah€ tHel redidie was partitioned
T T RO T
were separaigt rgd ftiog ad@op iayer. exTheed wih furihagdigidrpretivane (40ml). The combined
organi€ Rlyére GleRsl d iy (Ha};ﬁdsﬂﬁﬂ QpraR) Wh&kslvdnh entdvéd B eiaNEe @Rude residue

purifie(gf\é\'hcllokﬂ?pf?gl r(?_r’tnzglggfl W@”o%'hwaoﬁﬁésm%@%‘;w@ ammonia,
98:2:0.2.t1Q80:10: U ®y (alymé& Dtd)fymish thig-lifle Eonpommd &+ white.f&Bs, B3 BGieldn135 mg.

4H), 1.83- 1.91 (m 2H), 2.38-2.42 (m 4H), 2.74-2.78

(m 2H), 2.82-2.84 (m 2H), 4.02 (s, 2H), 4.60-4.64

(m 1H), 6.58-.6.51 (m 1H), 7.17-7.19 (d, 1H),

7.22-7.48 (m 8H), 7.56-7.60 (m 1H) ppm WO

2010/ 007552PCT/ 1B2009/ 052839 Exanpl e 38

Bi phenyl - 2-yl -carbam c acid

1-1. 9- (4- hydroxy- 3-fl uoro- benzyl am no) - nonyl | - pi peri di

n-4-yl ester HO Y O 5The title conmpound was prepared
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di hydrochl oride salt (Preparation 2, 100ng, 196pnol)
and 4- hydroxy-3-fl uoro-benzal dehyde (27.4ngy, 196pnol)
wW@2010901562 sane net hod as descri bed i n exanpl ePGIIB20®/052859

' NMﬁf(ﬁM A WPE'ItHAtI\l@ GPERAUR A5 16:9) PUT ] '1%&%%&9 1.68%%6 (m, 4H), 1.80-
1H NVR (400 NMHz, NMETHA d4
1.89 (nj_ 22@ %_2%%2?‘{{1 44563272 40 2H 53 873351 [y, 29, a4 646n. (11'?\) 7.18-7.44 (m,
11H), 26§ (d, E7AB-HA Q). @i, (m 2H), 2.21-2.35 (m 4H),
A, 3.67 (s, 2H), 4.56-4.63 (m 1H)),

LCMS?@%‘@%{%&W%, S 8o 5 b3 (H)m 1H), 7. 0073 (H)m

7.23-7.42 (m 8H), 7.53-7.58 (m 1H) ppm LCMNS:
Exam ESI mz 562 [MH, 584 [ MNa] Exarrpl e 39

peridin-4-yl ester CI The t| tle corrpound
prepared from bi phenyl -2-yl -carbamn c acid
1- (9-am no- nonyl) pi peridin-4-yl ester (Preparation 2,

130ny, 2%Pprol) Bnd 2-chl oro- 3- hydr deh

(46. 5ny, 291) Fy}p& ng the sams W

in exanple 2 und®as a-white
foam 15% yi el d 032rrg 20 1H NI\/R (400 MHz,

NETHANOL-d4) 6 = 1.16-1. 3 OH) , . -1 55 Lo
The tit Eﬁftﬂp% g\iai?péeé)ar(erdn }rogﬁblp%eﬂﬁ-?%maig%ﬁg ?Cr'ﬁ} ’I-g%r:nln%-.n%rgé/w-é)]p@WlnA-yl ester
(Prepafatipn 2H)59 g, 4363mapgl) and 2-fipgro-4-hy@gxyperrgic(agid (2H)mg.d.37mmol) using the
same foSthod®d deséibad mexBftple 1Y, abl)colobiricdd @55790%meld2wz

s o o B0 205 g Bt 58 (8- 160

1.79-1235 Ema2rp), €.2662. 37Bp ey 622 92 (o Habi3e-388i(, 2 H), 4.58-4.64 (m, 1 H), 6.52-
6.55 (i, 1{19); ééﬁa%b Ir1‘14)27 hydy @Mn RaNzy3e MRiAR HATHN g R@BYh | 1H) ppm.

BB ester
LCMS; P&ﬁ@%&’iﬂ&ﬁ?i H4r bani caC| d1- (9- met hyl ami no- nonyl) - pi pe
ridin-4-ylester; di hydrochl ori desalt (Preparation 7,
Exang, 1Orrg, 89pnol ) was dissolved in ethanol (0.5ml) and
to a reaction vessel 44 V\D

3 ffuoro 2- hydroxybenzaldehyde'(lz 5ng, 89pn0

the reaction nmixture was then added acetic ac
(5.1p1, 90pnol) and sodi um sul phate (dry| ng a

the resulting mxture allowed to sti ilnut es
at roomte l% ure. Sodiumtri(acetox )qur oh de
(38ng, 178pho N-et hanet._(0.5ml)- t hén added, and

the reaction all bvved to stir at roomtenperature for

18h. Further sodfum 5 tri (acet oxy) bor ohydri de (19ny
The tit@Ipmodundwees pestheed framcbitheeyH2ehcarbapnic atid A(Edminoinoryl)- plperldln -4-yl ester
(Prepafré’t'lf)rli Eef 592r%g W3§rmo-5hﬁd Szoc!h\()?dﬂ'ﬁ ﬁ){d@(rygerrz&g%&@qwargtev(@ﬁ: Blrgg 0.327mmol)

e resid art itioned weén di chl or oorret ane
using tb‘?ﬁi‘)‘e ’Hﬁtao%%&qﬁs%ﬂbé@ in£XaaeE d 0.5 @ QRHIRPE P8R A5 el Hed B9
"H NMR4 00t Mig) METRMANOL Thie -ageeo04s (mhiase, s 1 5emarad)etsands (m, 4 H), 1.80-

1.90 (rﬁ)‘zt H)a‘étz?‘% 3"?"éﬁ]h4 ﬁ&'rzté%ei72d"rﬂn29'|—8r§éﬁet§'?ﬁ@1t ézé—ﬂﬂ 56- IE?&m 1 H). 6.72-6.75

re concen n vacu
(m, 1 H)h‘é&i’@é? tud tHuf-23- Féﬂj(fb)? HIPL.&4-fef bd HAPR®: af ford t he
LCMSiES|Ingz sa2quedd. 10LCMS Method A: RT 2.28 min
(100/ carea) ES mz 576 [M+H] . Exanple 41
Bi phenyl - 2-yl - carbam c aci d
Example 22- 114, 5- di chl or o- 2- hydr oxy- benzy1) - net hyl - am ndl -
Bipher}}b-Vi=da BRI idN=[4+Y 8 ditRBRL4eydroSdbenzylamino)-nonyl]-piperidin-4-yl ester
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The title conpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
wa2q19/0emsshy| am no- nonyl) piperidin 4-y1 est er; PCT/IB2009/052859
di hydr ochj_orjde (Prepara 7, 40. Ong,
and 4,5-di ¢ [ o- % hy roXy bénz Idéhy
he sanme nmethod as de N
5 Method A: RT 2.27 min (100@area)HES niz 626
[N%Fﬂ Exampfe 42 Bi phenyl - 2-yl - carbani ¢ aci
1-{9-114-fl uor o- 3- hydr oxy- benzyl) - met hyl -am n
-pi peridin-4-yl1 ester HO 25
Bipheri3l-plenaybamit-agld- 1c@rdoami-omgl)-giber(d-4rpitestel mepaeatinn Byd.5g) @ing8,5-dichloro-
4- hydr{f{aygéﬁ}alﬂgﬁ@égg(s %7? \?\%S&%IBQ%%[ chcg‘ﬁ)%rﬁ Iﬁ%ﬁ?@ﬁi%%‘ fo%f% thperature Acetic
acid (S(ngkﬁg)'op) Tgs agfed. & ed #y &er YD triageipxyborohydride in three portlons of 100mg each,

approximAiyg PO myHaRs éﬁérd G’h@’ e ullifR) rartugs W:M%(ﬁrreﬁtemm 20dératude under nitrogen for

21 hougs? g&efsrﬁ:'[mar@t%%g bgtv\éeg Imliléﬁrll %omeﬁuérgée 2%mﬁ§: o o%ur%ecp %%ue?Lis $d|um bicarbonate
solution. (8BalsTHNY org@hie phessuives peparstec: wehasiasiths biiner @1 (). died over sodium

sulphafe) Giee8 NI avapb%te‘dorn 1&uboter §ive T EVHitE elid QRatVRSs purified by column
hed Wi us sodlun1car§gﬁate SO

chomQlESA S Aok Oe e e e R B BE R ot ey b8 to s010:05 oy
Volume()za}rmqanun@vwateéltle cartpolnd astmehitersgichide2rh@ayer was washed

"H NMW (Edibl\lﬂ{z' @&dﬂ%%fm) 2 qlr?b%@l {zﬁLQOH 8131’1 §4Jtr9ft@4)e)24a@§|8 (m. 4H), 2.61-2.63 (m,

2H), 2@9'2c7<§|<l}‘nﬁ'*bﬁr86r?eﬁﬁo(ak éﬁw Q?rﬁss?rh')' 690 é@f‘ <'@| Ui')r ﬁég\fﬁ tZHU 23744 m,
8H), 7 82-¢lsb ¢d, aRgepdnane: net hanol: 880 ammonia (100:0:0 to
90:10:1, by volune), to furnish the title conmpound as
a colourless oil, in 28%yield, 53ng. 45 WO
Alternatipalp) e SPPROPNY B0 9lp@is2Risd by hrillowng Piersdussze | MtH]
A solufldrl JUMR t(iié @Ompddad (IBMGPINGetitthd! (BmiF whs Bdatdd B4iviera clddd kblution and then

w825 o Brofire TS Bl 2 . s o e

compogmaasescm%a"(r@whzﬂyohd4199m4 63 (m 1H), 6.69- 6.74 (m
'H valk;:oo RH8 Bo1go- di,bl)-, 1659%Qm990r€)ml 3dHu7 (h; &P 7.6744.76 M, 2H), 2.01-2.10

(m, 2Hg e%%ﬂs(%(zeP 22531&@ 2»5?38'( 288 3.60 (s, 2H), 4.39-4.47 (m, 1H), 7.19 (s, 2H),

7257ﬂ3{@ -9H)AB.@hls ot pBmf | uor o- 2- hydr oxy- benzy1) - net hyl - ami n
-nonyl | - pi peridin-4-yl ester OH
1OB|phenyI 2-yl -carbam c
Example-2281- (9- met hyl ani no- nonyl ) - pi peri di n- 4-ylester;
Biphergi- hvldlarbelmiocat:iddG’QQI_B,S-d(cﬁ?bremaiv&tob(YBhen'évlarﬂ@@h@nvl@oi&@hm;]_lbster;
rmpmﬂg%ﬁeQS§ﬁ8‘Mpiéan di chl oroet hane (5nl). To this was

19Na

dded 4- cnloro 5- fluoro-2-hydroxybenzal dehyde
(Preparatf% ‘N7hg/“e/ﬁ22ﬁﬁ91TN nd the reaction
m xture stirked at" room t enperatur f ﬂ$o Sodi um

tri(acet of9)bor ohydri de (1251
and the m xtufe stirred i@&
further 18 hours. The rea on’ was quenched
dropwi se 15 addition of at er (1nl) and the sol vent
was renoved in vacuo. The°PHsidue was partitioned

Bipherly£2- Wﬂﬁfbaﬁic(lh|a@|60”31[§1@153d|6tﬂc93{h)hty@r6ﬂ/ Mkmraﬁh@dwoaﬂm@mam 4-yl  ester
n.c olLutl on
(ExamP'S%ér %ﬁqu ? Eﬁatf‘frﬁ' ﬁ H&ﬂﬂ SIAF %g'%*?{cf) H%h?o"owg"agy addition of a

solutiog oheehthalanee t15-disukicmiriaoid (Taenge inudkghaneldil l.Afiga2 hpus atfrperd temperature,
the reQMmE%BHHTWaé: REPERLROERRNY VafLoSh! dfeRy B8 it bsthpdigld Wk thcrystalline solid,
| or omet hane: nmet hanol: 880 ammoni a (100:0:0 to

41”“@5 5:0.5, by volume), to furnish the title conpound as
"H NMR (408 Mittr, IDBAIO-@)id = 1. n:nmsw yioel),d 4841258, 4120 ILTBAB:03 ES12HN 279-3.03 (m,
6H), 3?%9 %m"ﬂH)lh"oﬁ\'Ws M?th 7%%3%3&2@ hﬁ%ﬂ(m%m 7.93-7.95
(d. 2H)(§54*§|ﬁ)1 (bszzszQG&@Sé hmi)m 2.48-2.52 (m 2H),

2.67-2.74 (m 2H), 3.68 (s372H), 4.59-4.65 (m 1H),

6.77 (d, 1H), 6.93 (d, 1H), 7.23-7.44 (m 8H), 7.56

(d, 1H) ppm

0. 591m®l ) Nwas added




10

15

20

25

25Exanpl e 44 Bi phenyl - 2-yl -carbam c acid
1-{9-113-chl or 0- 4- hydr oxy- benzyl) - net hyl - am ndl - nonyl |

WO pi1peeisei n- 4-yl ester CI HO The titl e conpoundP@EBEB2009/052859
prepared from bi phenyl -2-yl -carbam c acid

1- (9- met hyl am no-nonyl ) - pi peri di n-4-yl ester;
—%Exam drochloride salt (Preparation 7, 150ng, 0.332mvl)
Biphergh2lyl3ambhm@roid4~-[0y2l8-aikiydrenadrdeysteoyBO(irmf-n2milspiperidin-4-yl ester

0. 365nmp1) using the sane nethod as described in
exanple 42 to afford the title conpound as a f

foam in 72%yield, 142ng. LCMS: ES1 m z 592 WO
2010/ OO7552PCT/182009/ 052859 1H NVR (400 MHa,

VETHANOL "3%) —126133(m 10H);

4H), 1.57- H 2 80: 1,89 \(mJ2 (s,
3H) . 2.24F2. M-\Z/Nm 2H) | (s,

2H) , 456-4.63 (@n 1H), 6.85 (d, 1H), 7.05 (d 1H),
To a s§1u%§’ Zf ﬁé&énm%-gg%%ogrﬁcga%gg?—?-Mo-ﬁ%)-pﬁ)gﬁm-ypeéé dihydrochloride salt

(Pfepalat'?'921¥1~’8nq BBgHBel INHARmRRER A9P1. s g Pedifpthypming KgA- {ul, 206 mol),
2,3-difRbpariydioRybénidie stie r(1205rh'@32hﬁioﬂ_hﬁh)idrdxlyeaeﬁm[ﬂmbﬂﬁ dnovdBydrate (12.6mg,

82.3pn? %%r(m?%m?tgqgmmahen J Shyl c)érbogur’raggm roc?l}l((:)rlcgjet %5 .8mg, 82.3umol) and stirred

at rOOf’dFelﬁ}Pdfa@tfﬁfobﬂﬁ‘ blurs dhe re@@hr@p%ﬁaamlwmn Was Q'B@@N'th@'%@mmﬁe (5ml) and
satura@B@qisolis H&idn ﬂyd?d@@ﬁ Qéﬂb@tﬁﬂ@éﬂltﬂ%hYﬂﬁ) Mﬁlﬂreé-ﬂ‘gorously for 10 minutes. The

resultlrégxgﬁlbersg %%Jtlunggfsgprﬂatteﬁémpgte] BhaéS%%Bﬂ%t&?%r?rtgg%?r{d the organic layer

concerft@gadh toj givel® dshite ddarh). TBEmgsidueOvE: pEBd iy 2P o meiiedH|D to afford the title
compoil:htlj NI\/R (400 MHz, METHANOL-d4) 6 = 1.26-1.34 (m 10H),

o, 1.58-1. 67 .81- 1.89 (m

LCMSquhon Qazgﬁg m.@qpbﬁgreg)sEszmwgéﬁb7 @4:'}1‘] 2.63-2.72 (m
2H), 3.44 (s, 2H), 4.57-4.65 (m 1H), 6.82- 156.92 (m

Examddds 7-02 (d, 1H), 7.23-7.44 (m 8H), 7.55 (d, 1H)

_ Jul Exanpl e 46 Bi phenyl 2 yI car bam c aC|d o
BIQher_lll- -g-carbamicLacid 19 9-02-RYEHP =\ 3 NN DiRe
pi peri d| n-4-vyl est er OH 20The t|t| e corrpound
prepared from bi phenyl -2-yl -carbamn ¢ acid
1- (9- met hyl am no-nonyl) - pi peri di n-4-yl ester;
di hydrochl orjde salt (Preparation 7 4000 89pnol )
and 5-chl or hy@roxy benzal dehyd@§ @
using the sage hoe~as~dessri-bedN exaﬁpl 4P
Met hod A: RT 2.4
Exanpl e 47

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester

dihydrochloride salt (Preparation 2, 35mg, 68.5umol) and 5-chlorosalicylic acid (12.4mg, 72umol) using
the same method as described in example 23 to afford the crude product as an orange gum. The residue
was purified by HPLC method D to afford the title compound.

LCMS Method D: RT 2.87 min (100%area)

ES m/z 590.286 [M+H]"

Example 25
Biphenyl-2-yl-carbamic acid 1-[9-(4-hydroxy-3,5-dichloro-benzoylamino)-nonyl]-piperidin-4-yl ester

Cl I
HO 0 N
! S
N~~~ N o
Cl
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Bi phenyl - 2-yl - carbam c aci d
1-{9-115-f | uor o- 2- hydr oxy- benzyp- net hyl - am ndl - nonyl | -
wW@REenddsn- 4-yl ester OH WO PCT/IB2009/052859

The t.t%%%&%%@ %%@%@Q}%l&égﬁg%l cg?@arﬁlb Eél@ 1 ?@Qfﬁﬁ%‘ 'ﬂgn))fy{ﬁperldln 4-yl ester

ared fromb bam c aci d
d|hydrq_chb>gdq.r§atlth({/3re£ﬁqaﬁca1 %é}%}'@) 6%%&@ ) A9t dey)l(y éér(gthoro -benzoic acid (14.9mg,
72umathi usiyigl ﬂ@cshhermaﬂmd&aldbmﬁuasoapakaﬁple)m {6,affé/d.tRngyde3dpduot gs a white foam.
- f ng, 89pnol)
The o83k v UG BIFTE AN sc(r{ir%rb}}{lg%?rﬁaoé?gnpl e 40. LCMB
LCMSWW@%@ RT 28% mpn 01P0%pigay 100%ar ea) 5ES mlz 576 [ MrH] .
ES m/Esmmal g48* Bi phenyl - 2-yl - carbani c aci d
1-{9- 112- chl or o- 3- hydr oxy- benzy1) - net hyl - am ndl - nonyl |
-pi peridin-4-yl ester C 10Bi phenyl - 2-yl - car bam ¢
Examplg:26] 1- (9- met hyl ami no- nony1) - pi peri din-4-y1l ester
Bipher{gF-‘f-aQarbaﬁqic%id%ag-(ihadl&@,4.f@oé&% ﬁm}n.ﬁ&ﬁﬁor@n%@ if24Lyil Bter
I chl oroethane (25ml) and to this was adde

2-chl oro- 3- hydroxybenzal dehyde. The resul t [ I@ 1 Xture
was stirred at roomtenperature for 15 m nut pri or
to the addl tion f sodiumtri (acet oxy) bor orl=nyd i de

i d at

(733ny, The reaction wa ﬁ
roomtenper M{/J\Wﬁvre ct ioon !

guenched by the jdditi on of water mL) and t e
sol vents 15 were®renoved i n vacuo. The residue was

The titg%?b%dn@r\)\%d p@bmmmddi;?hhm@mrmlmeamﬁJz@areinwl&%ﬂpiperidin-4-y| ester
. : W une). a C ayer .
anyargiRinyy Sali RIS, T cl6 RPED) 00 EORREALT OB oo 20 (107mg

72pmapasing theTdamerragthaiias deagribpdiin $Xaedle 23itn gffasd thecpudgedroduct as a colourless
gum. T%@lréémﬁemg t@tﬁﬁ&@@fﬁﬂ.@m@?lﬁ%b%’%aﬂré e title c(org’n ound0 3 ¢
r ane 0 ammoni a 0]

LCMS&? %%r'n%r?? i@&r@?re’f’o afford the title conpound as a
ESm/z:WGCﬁJm[M’S'ﬂ glass, in 77%yield, 1.12g. 20LCVMs: ES1 nifz

592 [M+H 1H NWR (400 MHz, METHANOL-d4) = 1.26-1.35

n} 10H), 1.45-1.66 (m 6H), 1.81-1.87 (m 2H), 2.23

—Q&rExam 27 3H), 2.24-2.34 (m 4H), 2.42-2.45 (m 2H),
BipherdI-BA-c2rbAfic(aaid 126l 3,5-3ifl6dko-U sydrdky) hendyldming)-rnodyl piperidibiy vl ester

6.83 (d, 1H), 6.92 (d, 1H), 7.06-7.10 (m 1H),

7.22-7.44 (m 8H), 7.55 (d, 1H ppm 25Exanpl
Bi phenyl - 2-yl gcarbam ¢ acid

1-{9-112-¢dl or 0- 3- hydr oxy- benzy1) - met hy|- atd ndl - nonyl |
- pi peri di n- sﬁ er; naphthal ene-1,/5-dis onat e
salt C Mﬁn&%& rbam@ ac

1-{9-[(2- ¢hl or o- 3- hydr oxy- benzyl) - net hyl - am no] - nonyl |
To a sopitipepf Hiphengl-3ril-cadbmic BB Exarphendd))-pBendj-4-91 dBemityprochloride salt

(Prepa\%?lén Q' §§ﬁ’d \Gg%pfnel) Eﬁ(ﬁ 'ﬂléﬂ'n?iam(rér@bpl B@SWIFH éf%ola(qf%ﬁdNere added 3,5-

fonic

L) .
d'ﬂuor‘Tﬁ QVWWP%HZQ'%\%YQG é1ol %T\‘Heés ?‘H“@l’ pretie %?'d §nsg Oﬁﬁﬁ?f 4”5%5*'?%) and sodium
sulfates andvstined uedky agdgen/D rddhd GnievEhb 2 RET/ HodR Ea8iud538adbotohydride was then

added\(élPMg {ﬁthgbwﬁhé%lﬂur\Q@M&j Md@phlpﬁéeﬂteﬁ: cfotr]r‘if’l %étur[]edfo‘%w hours. The

solvenywag femeved in geuq @p@tggg%lc&;gdvals\ﬁﬁﬁlﬂed with dichloromethane (3ml) and sodium

hydrogen carbonate solution (3ml). The resulting biphasic solution was stirred vigorously for 10 minutes
then separated using a phase separation cartridge and the organic layer concentrated in vacuo to yield a
yellow gum. The residue was purified by HPLC method A to afford the title compound.

LCMS Method A: RT 2.42 min (100%area)

ES m/z 580.327[M+H]"

Example 28
Biphenyl-2-yl-carbamic acid 1-[9-(2-hydroxy-4,5-dichloro-benzylamino)-nonyl]-piperidin-4-yl ester
39
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Exanpl e 49 5Bi phenyl -2-yl -carbam c acid

1-{9-113-chl oro-5-fl uoro-2- hydr oxy- benzyl) - net hyl -am n
wa@lRo1nooRsE2 - pi peri di n-4-y1l ester OH The PCT/IR2009/052859

conmpound was prepared from bi phenyl -2-yl-carbam c acid

1- (9- met hyl am no- nonyl) - pi peri di n-4-yl est e

di hydrochl oride salt (Preparation 7, 40.0ny, 389pnol)

and 3-chl ofie- 5-f | uor o- 2- hydr oxyben dehydie
89pnol ) wusin e gane method as describgd
40. LCVs Meth : m rea

[ MiH] . Exanpl eH50  15Bi bhenyl -2-yl-carbamc acid
. - - , - Q= 4~ QXY= A . 24 = al - A
Tho g cpiipcd e U B P VSRR i TR e B PlipghBi-a.t eser
dihydr @ﬂgﬂ@y (queﬁr\amnp%@ﬁryg,_@,Wmoa 8P Ay ¥4 jtdichloro-benzaldehyde (13.1mg,
68.5urol) ingethd) yanadrma ot @8 Ykgcripadi fexgthple 47 ty Aff@S tHr'crude product as a yellow
i hydrochl ori.de, salt. (Preparatio 0 0. 332mMmmo1l)
e X e SN R ey
LCMS (YleBm8 ivB1 R-3d $1imd 09 %haredlane net hod as described in
ES m/£¥@mpbavdd*to afford the title conpound as a white
foam in 44%vyield, 91ng. 1H NWVR (400 MHz,
METHANOL-d4) 6 = 1.23-1.34 (m 10H), 1.45-1.56 (m
Exampf9 1.64-1.75 (m 2H), 1.89- 1.97 (m 2H), 2.34 (s,
BipherdD-yI-ArtAmicZacR A -[012-h@idxy-35-diffiofo-Ehz{idRhin by [Bbigeidia Syl ester
2H), 4.62-4.69 (m 1H), /.19 (s, 2H), 7.23-7.44 (m
8H), 7.55 (d, 1H) ppm 25LCVS: ES1 m z 624 EM Hy
Exanpl e 51 Bi phenyl - 2-yl -carbam c acid
1-{9-112-f | uaro- 3- hydr oxy- benzyl) - net hyl - agi ndl - nonyl |

- pi peri di n- ester WD 2010/ 007 009/ 052859
The title undl_was prepared frpm 0 ‘
Bi phenyl - 2-ylI[- car bam ¢ "acid

1- (9- net hyl afi'no- nonyl ) - pi peri di n- 4-
The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester
dihydrochloride salt (Preparation 2, 35mg, 68.5umol) and 3,5-difluoro-salicylaldehyde (10.8mg, 68.5umol)
using the same method as described in example 27 to afford the crude product as a yellow gum. The
residue was purified by HPLC method A to afford the title compound.
LCMS Method A: RT 2.28 min (100%area)
ES m/z 580.327 [M+H]"

Example 30
Biphenyl-2-yl-carbamic acid 1-[9-(2-hydroxy-3-fluoro-benzylamino)-nonyl]-piperidin-4-yl ester

e
B IS S it O

OH

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester
dihydrochloride salt (Preparation 2, 35mg, 68.5umol) and 2-hydroxy-3-fluoro-benzaldehyde (9.6mg,
68.5umol) using the same method as described in example 27 to afford the crude product as a yellow
gum. The residue was purified by HPLC method A to afford the title compound.

LCMS Method A: RT 2.19 min (100%area)

ES m/z 562.337 [M+H]+

Example 31
40
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yl ester; dihydrochloride salt (Preparation 7, 200ny,
0. 443mmol) and 2-fl uoro-3-hydroxybenzal dehyde (Journal
W@RoIMeise2 nal Chemi stry, 1986, 29(10), 1982-8;PGPIRNY/052859
Bipher@l-ﬁ%gﬁnﬁﬂﬂ}c ddmil 1[}[9-(5-“\%r%ﬁ%-dﬁﬁd?@-gerﬁ'?larﬁing?%(ll'l-gsgridh[h-vl ester

e_xa_n'pl e 43. The crude product was pur! Tl ed_ usi ng

oil, in 61% . LCMS: ES
1H NMVR (4%0 ,
146166tm 6H), 1.81-1.87 (m 2H),
2.24-2.34 (m°3H), 2.37-2.41 (m 2H), 2.61-2.69 (m

The tit@Hpmpdund Gvak Drepid) froh. tihedyl-@3/1-Carpaniithcid 6-(F6min6-nddy}piperidin-4-yl ester

dihydrtzléﬁporl%{bs%ﬂr fbé%@ %Hﬁ %D"')sf;m&n %%?&m&f éng‘ 35 chiofo-Zhicyfaidhyde (13.1mg,
68. 5ur’B?I)pq§@}g>;he sanyg m@@p%gmdescg%@ddm example 27 to afford the crude product as a yellow
gum. The {&idlid 3ab patified bpHPE@mbiyied QXQ/afb&ﬂthy fi)e- duripbyrd- am ndl -

n [ | 15est er The title corrpound
LCMS'\%khOdI% Rba?\rrzez n%m@ %ar enyl - 2- yI carbani c acid

ES m/461(2926ﬁ1ﬂY|ﬂ“jJ ami no- nonyl) pi peridin-4-yl ester;
di hydrochl oride salt (Preparation 7, 40.0ng, 89pnol)

Exam @ng 3, 5-di chl or o- 2- hydr oxybenzal dehyde (17.Ony,

) u5|ng the sane nethod as descrlbed in exanple
‘- = aderil

iy (2- J }S g | Oy P X D ) ay! Bl £l

626 [I\/H—|] Exanpl e 53 Bi phenyl 2-yl -carbam c
acid
1-{9-113, 5- d|cfl uor o- 4- hydr oxy- benzyl) - met hylsam ndl - no

nyl | - pi peri The tid | & conpound was
prepared fr - car ba@/acloYd
1-(9- et hyl yl- est

di hydrochl orode salt (Preparation 7, 150rrg, 0. 332mmo1l)
5-di fluoro

.and
The 133 P73 BT R0 SO0 (B TR0 (r SEERRBY R+ eser
dihydredhiorigeapalt (Reetrodions?, deggr B&@dﬂqlha@xaﬂmrwy@cmqno—aérfzelddwde (10.7mg,

68. 5prﬁc@§/ss‘idgtth@ s&mfa%&* aéaeﬁrlm ih %x&ﬂﬁ\gh? @a@fdhﬂ fﬂe%ruo%ogfmjuct as a yellow

gum. T,UETWaaaljnﬁed_b)iHliISC Te@grd ,(\rtﬁ affffﬂ_We tlt% c&)@pgurge (m 4H),
LCMS Mebibd A: RT 2(Grmmi2¢4P0%4are83- 51.92 (m 2H), 2.26 (s, 3H),

(m 6H), 2.68-2.77 (m 2H), 3.48 (s, 2H),

ESW%?%%O?{ %](m 1H). 6.85 (d, 2H), 7.22-7.44 (m 8H),
7.55 (d, 1H ppm Exanple 54
Examgd# gghenyl - 2-yl - carbam ¢ aci d

BIDhen:{'/|-i-9| c%élo‘?am% a%ldclljlb-% Bvd%)z&»adc %Mé-ﬁtﬁ)@&xélf?zQIgr%%Q%Ldm%ﬂ)igg,di'nnﬁvl ester

Tperrarn-4-yr roe

| 0
C|\<>VH NO/OTN O

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester

dihydrochloride salt (Preparation 2, 35mg, 68.5umol) and 2-hydroxy-4-chloro-5-fluoro-benzaldehyde
(Preparation 8, 12.0mg, 68.5umol) using the same method as described in example 27 to afford the crude
product as a yellow gum. The residue was purified by HPLC method A to afford the title compound.

LCMS Method A: RT 2.34 min (100%area) ES m/z 596.298 [M+H]"

Example 34

41
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Cl The title conpound was prepared from
Bi phenyl - 2-yl -carbam ¢ aci d
w@2900msshy| am no- nonyl ) - pi peri din-4- yl est erPCT/IB2009/052859
Blpherm @VI%Q)%MCOJCquefg ?@lﬁﬁlor& Eri@%i\ﬁﬁé& qaﬁino);ggﬁppi&riéiﬁ-%m&ér
- di chl oro-'3- hydr oxybenzal dehyde (Preparatton
10, 80 6ng, 0.422mmo1l) using the sane net hod @
descri bed in(}S exanpl e 43. The crude product

purified %sing silica gel colum chronatognaph ‘
el uti ng Wrhre hyI acet at e: nethano '
(100:0:0 to a5, by vol ume af ore

compound as a co o esS Oi I n yield, 17

The tltie%pod-:n§3wa§1p?ep§|%§ fr[DM'*d';ghenyl 2- yI ~carbarhi (!:\I%% Q g&gmlmonyl) p ferldln -4-yl ester

d|hydrach@§de!|_\%ﬁ_?l3(r%qaraépﬁ 2, 135@1@ 6%%@%a%-c@gﬁ)- -ryd@éy-%%nzalg yde (10.7mg,
68.5urdal B@sing. t%seéme métHpd a dBRriBebii ekampl@ B to 2f6d th2. c?LRje(pflipduct as a yellow

gum. T%Eu'esm% %?rlﬁegw HPI?C ﬁﬁgm2§A§c§aHf§3m th& H)e’ C()g‘rpZLYnd( d, 1H,

ppm
LCMSE%HWEPERE@ rmnmooéﬁﬁﬁ%nyl 2-yl - carban1c aci d
ES m/4548B01 IM+HG* di f | uor o- 2- hydr oxy- benzyl) - met hyl - am ndl -
nyl | - pi peridin-4-yl 25ester OH The title conmpound
was prepared from bi phenyl -2-yl-carbam c acid
Example 359- et hyl ani no- nony1) - pi peri di n-4-y1 ester;
Bipherfi-AYicha@elcQicidde9 32 hjdrdxP5aR8kaehSibrmine ) 46hyi e rid QR FDds)er
and 3, 5-difluoro-2-hydroxybenzal dehyde (14. 1nyg,
89pnol ) using the same nethod as descri bed exanpl e
40. 30LCM5 Method A1 RT 2.19 mn (100%area)- ES mz 594

[ MH] . V\D 20 0/ 007552PCT/ | B2009/ 0 2859 Exanpl e 56

1-{9- 113 5 dl' 1)- net -am ndl -

onyl | - pi peri doun- 4 yl ester
e 8 Zo ARSI e o AR Bheny f:ysfaa%arw'aﬁ%@ J5/4p-gon-pipercin--yl ester
dihydrephletidh selhl(Ryepafatipal 2. 3ne plfrMod Ay, 2-hgdrotyep-fluggphepkgldehyde (9.6mg,
68. 5urﬂ@)3usd193tﬁ@%éﬁﬁéj miethodl lagrab&ybéoo.h nRahsle 2¢ G etk trRFuRAI&SAICt as a yellow

eaclil O

qum. T2 s ERE pEed B AL RRREAR M e feeeommg s opmol )
LCMS Vethod & ReédeF imm(10P%anga)e was t hen added a sol uti on of

ES m/iAsddy @y puaenzotri azol e nonohydrate (16.4ng, 107pnol )
in dinmethylformam de (0.2nml), a solution of
(3-(di met hyl ami no) propyl ) ethyl carbodi m de
Examteyr ochl ori de (20.5ng, 107pnol) in 10

tenperature for 24 hours. The solvent was rengveg in
vacuo and the residue partitioned between
d|chloronethane (2mLl) and water (2ml). The @qu:ous

phase was cted with further di e (1ni)
and the CQEE:;Eé/%rganlc Iayers mere cpnc ntr d in
vacuo. The c by HPLC>E&t hod G

The tltk%oﬂgﬁl%a(%gs g?e)pg gglfr%mco(ﬁggg}f?;%_ é&n@@m% i@grgmg‘nor%lr p?peﬁé%n 4-yl ester

dihydrochloride salt (Preparation 2, 100mg, 196umol) and 3- hydroxy -4-fluoro-benzaldehyde (27.4mg,
196umol) using the same method as described in example 27 to afford the crude product as a yellow gum
(110mg). The residue was purified using silica gel column chromatography eluting with ethyl
acetate:methanol:0.88 ammonia (95:5:0.5 to 90:10:1.0, by volume) to afford the title compound as a

colourless gum, 68% yield, 75mg.

42



10

15

20

25

30

35

Bi phenyl - 2-yl - carbam c aci d
1-{9-113-chl oro- 2- hydr oxy- benzoy1) - et hyl - am ndl - nonyl
wo 2@operssdi n- 4-yl ester OH 0 20 Cl The tit| ePCDOIBROWH2859
"H NMRES0PTIAR ARl ANCR Y, bE RRenvd 342my holah Ramse (@Ck) 1.58-1.65 (m, 2H), 1.81-
1-%?-nethylan1no-nonyu%-gl eridin-4-yl1 ester;
1.88 (i #Ydf-62Ri3BHMdéH)s 215828 p’—g‘ﬁ’a?t-f?“o%ﬁ%m’@é*)’z?r@% (sg8hrdtBp-4-62 (m, 1H),
6.67-6aM ¢ 3H) 8. &8-@8R(dhy tH) 0 §3-B.es dai1el), A3y 441, gy 7.589pmh ) 1H) ppm.

ugd thod as described in exanple 56. The
LCMS'C&UC%]%SL'?%C?%%WT/@E purified by HPLC nmethod F and
anal ysed by HPLC nethod Gto yield the title conpound.

Examptd$7CMS Method G RT 3.06 nin (100%rea) ES mz 606
y ..Exaqpbq g: . :ighenM&ﬁqé,l-q%m .ﬁlc.ad

I ridin-4-yl
2010/ 007552PCT/ 1B2009/ 052859 OH 0O The tilt] e
conpound was, prepared from bi phenyl - 2-yl -icarbam ¢ aci d
1- (9- met hyl am nopyl) - pi peri di n-4-yl este
di hydr ochl opbde-salt(Preparation™7,~40°2ng, ~89pnol )
and 3, 4-di fl uor@-2-hydroxy benzoic acid (15.5ny,

e B3B3 o R R IO BE8 Ll Bt ot

dihydreghigridensaity(E eedarationHP 1 mae t1RGIEMAD and 3ytivdiody-@ Helidhlordbenzaldehyde (37.4mg,

1QGUW%SGEQ%!?Q-sa#%t%taQ@gsc@becﬁﬂ_ ekanfble P 1 idAN@EEE prEsRicidZan off-white
1

: anmpl e 59 10Bi phenyl - 2-yl -car banmi ¢ aci d. ,

foam G285y ThE FouTbE Obes. Y HrDR0T SNGD YY) IR rORAPHEP DBy i et
acetaté:mpihpan:D @B renoplae(©5:610.50 85:15Te by ivblume L ongdoshithe wills compound as an
orangd Y BPaER icld @M phenyl - 2-yl - carbam ¢ aci d

] 1-@9-nethplanino-nony%%éiigeridin-4-y1 ester;

H NMi ROUMEERMETTIAROSANIO jR5t 681401 B 191 4672 rmg, (Mg ghd19p-166 (m. 4H),
1.83-1aMmdm32H), 2.08-a-42-(hydHp2y42a8Z0i 2H)aeiBg-2(82 ImInm), 489 srH), 4.60-4.64 (m,

[ I hed- i 56. The

1 o852 B AR Lot Fad R AR S8 S0P

LCMS: APCI ESI m/z 612 [M+H] ", 610 [M]

Alternatively, the title compound was prepared by the following procedure:

Biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester (Preparation 2a, 3.11g, 7.116mmol)
was dissolved in ethanol (60ml), to which was added 3-hydroxy-2,4-dichlorobenzaldehyde (2.04g,
10.7mmol) followed by titanium tetraisopropoxide (4.17ml, 14.2mmol). The reaction mixture was stirred
at room temperature for 18 hours, then cooled to 0°C and sodium borohydride (808mg, 21.3mmol) added
portionwise over 30 minutes. The reaction was allowed to warm to room temperature and stirred for 4
hours. The reaction was quenched by the dropwise addition of water (10ml) and left to stand for 18 hours
at room temperature. The mixture was partitioned between dichloromethane (200ml) and 1N aqueous
hydrochloric acid. The organic layer was washed with saturated aqueous sodium bicarbonate (150ml),
brine (150ml), dried over magnesium sulphate and concentrated in vacuo. The residue was purified using
silica gel column chromatography eluting with dichloromethane:methanol:0.88 ammonia (95:5:0.5 to
90:10:1, by volume) to afford the title compound as a white foam, in46% yield, 1.99g.

70mg of the title compound was dissolved in hot methanol (5ml), then allowed to cool slowly to room
temperature and left standing for 18 hours. The resulting solid was collected by filtration to yield the title
compound as a white crystalline solid, 50mg.

LCMS: APCI ESI m/z 612 [M+H]", 610 [M]

'H NMR (400 MHz, METHANOL-d,) & = 1.26-1.40 (m, 10H), 1.47-1.54 (m, 2H), 1.58-1.66 (m, 4H), 1.83-
1.91 (m, 2H), 2.38-2.42 (m, 4H), 2.74-2.78 (m, 2H), 2.82-2.84 (m, 2H), 4.02 (s, 2H), 4.60-4.64 (m, 1H),
6.58-.6.51 (m, 1H), 7.17-7.19 (d, 1H), 7.22-7.48 (m, 8H), 7.56-7.60 (m, 1H) ppm.
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15met hod F and anal ysed by HPLC nethod G to yield the
title conpound. LCVMS Method G RT 3.13 mn (100%r ea)
wWED 1075590 [ MtH] . Exanpl e 60 20Bi phenyl - 2- y| PCHIB2A08/(52859

acid

1-{9-114-chl or o- 2- hydr oxy- benzoy1) - net hyl - am ndl - nonyl
EXﬂW—%pendm4ylester OHO The title conpound was
BiphenyI-2plaagd micrasion 1604 Bytlyd xy-B-fiyibroeb@hhydami )-acmyd-piperidin-4-yl ester

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

di hydrochl oride salt (Preparation 7, 40.2ng,

and 4-chl or o- 2- hydroxy benzoic acid (15.4nyg,

usi ng the,sane nmethod as described in egga Ie56. The
crude produ s purified by HPLC25net hot )
anal ysed G.t Nt he tiQ] elconmpound.

LCMS Method G RT 3.45 min (100%rea) ES nfz 606
The titfedetApound Was 2(:peved GrpBISRIPENYHBRCOHNS 286 I-(Exmnpinenyhiperidin-4-yl ester

dlhydr(%hf?)h@é")éélt' %ré!ﬂarzﬁl@ﬁ Qaqb@m@qgéumol) and 4- hydroxy -3-fluoro- benzaldehyde (27.4mg,
1- | uor o- ydr OQHB enz?%n% I -am nd }4}

196“'W°)d15k5‘8rtf‘%hsﬁmﬂ Rgth @sf"%rde o InTREtAe % EO‘WB%H‘B Wﬁ pound as a

colourlpssajuia, 88 fyie@ntdmgphenyl - 2-yl - car bam ¢ aci d

"H NME: (ﬁc% ORL Wéﬁlﬂl\l@ﬂ &‘?)5‘3411)219! REM, Ibi; 4'4¥]t 5§ér%51|%r1 56-1.65 (m, 2H), 1.76-

o7 b RS BB 3

Glior o, £0Bes 41 SR (TaITEI-6.84 (. 1H),
6.89-6198 (M g1 H) R0 AR (nTe HE) 3 ars42des 8H), b.esmse (rexadypbe. 56. The
C s d by HPLC nethod F and
LCMS: Aﬁtﬁ%gg@&%ﬁb{m% 58{1{%5‘ E to yield the title conpound.
LCI\/IS Met hod G RT 3.47 mn (100%rea) ES mz 590
Examdidddl] . 10 Exanple 62 Bi phenyl -2-yl -carbam c acid
. .h d .

prepared frorﬁ'bl phenyl 2 yl - carbani c acid

1- (9- met th‘l : @\
Cl
OH :

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-amino-nonyl)-piperidin-4-yl ester

(Preparation 2, 130mg, 297umol) and 2-chloro-3-hydroxybenzaldehyde (46.5mg, 297umol) using the
same method as described in example 2 to afford the title compound as a white foam, 15% yield, 32mg.
'H NMR (400 MHz, METHANOL-d,) & = 1.16-1.32 (m, 10H), 1.45-1.55 (m, 4H), 1.58-1.69 (m, 2H), 1.79-
1.92 (m, 2H), 2.24-2.37 (m, 4H), 2.45-2.48 (t, 2H), 2.63-2.74 (m, 2H), 3.67 (s, 4H), 4.57-4.64 (m, 1H),
6.77-6.79 (m, 2H), 7.02-7.07 (m, 4H), 7.23-7.44 (m, 8H), 7.53-7.57 (m, 1H) ppm.

LCMS: m/z 718-20 [M+H]+, 716-717 M-

Example 40
Biphenyl-2-yl-carbamic acid 1-{9-[(3-fluoro-2-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-y| ester

Biphenyl-2-yl-carbamic acid  1-(9-methylamino-nonyl)-piperidin-4-yl ~ ester;  dihydrochloride salt
(Preparation 7, 40.0mg, 89umol) was dissolved in ethanol (0.5ml) and added to a reaction vessel
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15 ester; dihydrochloride salt (Preparation 7, 40.2ny,
89pnol ) and 4-chl or o- 3- hydroxy benzoic acid (15. 4nyg,
w@pnodBsusi ng the same nmet hod as descri bed i NnPEREBRPIR052859

contalrﬁr% 3 ﬁ-h’ﬁo thytﬂgxyeérﬁgl‘d@ﬁydg\’?ﬁ ER#H '85 rﬁg) b'Vo l'ﬁ'g lréécw Ih&(tijré: was then added

and anal g yteld the title
acetic E%WOWha um_(tlj\@d ﬁ@@lwa aul@atﬁﬁr@gfgerm qu(t@%rpalglilr@églxtgg gljpwed to stir for

30 minG(26 af Mbthitemp2eatirk 28xaliuen t6@EicetBiyiHoeshydirid2 (3dmg; ardpadsl)in etardl (0.5ml) was
then %ddgg !ar’]r(‘?dﬁﬁé ur%g&‘lloﬁ Q%Q/E@éé gﬁn%ﬁB(&)m r[FrTnE' r!atur%mfd’lld 8H1 OIE]LYr{her sodium

eri

trl(acerﬁi(@t?pé@rygrlcfer@ﬁmgﬂ %@ﬁ&) wvag.agqie_dcaj]dkquﬁq@ct@@sgrred for a further 24 hours. The

solvents- (v&em@tnbyédam D&uﬂQim)dlme ref@Ue Parttiohed bedlee® HidBloromethane (2ml) and
dr ochl e salt 40 2

saturat%!j théeo]uf SO um ﬂycﬁc))/%?n ca aqg %(glatlonggmlg 3,emge ’s pggp ?% separated and

enzol C
extract@é Wity fltrlher @@tﬂﬁ;orn%thmm mb. Theseombived Oi*gﬁme Mﬁ@l@fﬁ@ncqﬂﬁféted in vacuo

and thé FeddBe PUrRENS] Hw@ﬁmauéd A't&é*fohﬂthé’ﬁle@omﬁéd?ﬁd F and

LCMS%{E}?%%HE%%HPL %E gg/GotsgsslgelL?:lvs ﬁ/e: Ihf:l:lecaconpogngz

ES m/n%76 (194} oarea) ES miz 590 [ Mk1l-1]+. Exanple 64
5Bi phenyl - 2-yl -carbam c acid

1-{9-112, 3-di fl uor o- 4- hydr oxy- benzoyl) - et hyl - am ndl -
Exampleddh | - pi peri di n-4-yl ester

BipherBi-phealami2-agid-1e{as @ srdichined-khydrSeyrrehhy)insathyiraminojonyi}-pipgiein-4-yl
ridin-4-ylester;dihydrochloridesalt (Preparation 7,
2.5g, 5.5mmmol) was dissolved in tetrahydrofuran

(85ml). To tHi"s solution was added 2,3- 10

di f I uor o- 4’6}nibvc’\ae’|\d~/("]:N , 6, 64mTdY)
triethylamre {1. ont, 7. 21mol ), 4#;:3\

di met hyl afi nopyri di ne (235mg, 1.92 )Oan¢

ester

(3- (dlnethyléﬁ1no)propyl) et hyl car bodi m de
hydrochl oride (1.49g, 7.75mmvpl). The reacti o
was stirred at roomtenperature for 15 m nutess

The tltﬁtcorﬁ ntj Qs al%pg@éjfrgm th&yﬁ@ k/lvc%FHamY@a%ldﬁe(@DNe?r@IdnﬁnoV%VQp|perld|n -4-yl
and the residu artitioned between eth

ester; (ﬁf%ﬂﬁ}jongﬁaal\t]\ﬁr% arsctr?grh)m OanES%wané)oqj’gj zféggplo%hydroxy benzaldehyde
(17.0nfgusdyuiel) using thactiad mathbl ag tidsglibed dredxatnple(4000NL) and t he
e - ers were dried (nmagnesium
LCMS%&ﬂBH% e g{gggggﬂ%ggted i n vacuo. The residue was
ESfW%@%HMF@H u3|ng silica gel colum chromatography
el uting with dichl oronethane: net hanol: 0. 88 ammoni a

Exanq1£p 0:0 to 95:5:0.5, by volune) to afford the title
—f—J%Unpound as a colourless oil, |n 4096y|eld 1 369.

1. 29- 1nd 47-1. 54
2H) , 181- (m 2 .3 2@m
2. 68- 2. 8341 294307(m 3 { m
1H), 3.50-3.54 (m 1H), 4.58-4.69 (m 1 6. 69- 6. 76
(m 1H), 6.85-6.93 (m 1H), 723744(m ' 7H) # 7 55

(d, 1H), 8.06 (d, 1H) ppm Exanple 65
25Bi phenyl - 2-yl -carbam c acid
Biphenk+%-Q-chibamih| at¢i®- 4+(9yaltiopamilemnstgy-pipeddrt-Ayll - astemndldinyoytioride  salt

(Prepalra'ti% 9,e{5|>.091ig,n0.§§2¥rlmo?)s(/\t7a%rdis%|9ed in dichloromethane (3ml). To this was added 4-fluoro-
3-hydroxybenzaldehyde (Bioorg. Med. Chem, 2001, 9, 677; 51.1mg, 0.365mmol), acetic acid (19.0pl,
0.332mmol) and sodium tri(acetoxy)borohydride (141mg, 0.664mmol). The resulting mixture was stirred
at room temperature for 18 hours. The reaction was quenched with 2M aqueous sodium carbonate
solution (5ml) and then partitioned between ethyl acetate (20ml) and water (20ml). The organic layer was
washed with brine (20ml), dried (sodium sulphate) and concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel eluting with dichloromethane:methanol:880 ammonia

(100:0:0 to 90:10:1, by volume), to furnish the title compound as a colourless oil, in 28% yield, 53mg.
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The title conpound was prepared from
bi phenyl - 2-yl -carbam ¢ aci d
wQ@2900ms5hy| am no- nonyl) - pi peri di n-4-yl est er ; PCT/IB2009/052859

LCMSQ&QM#i@RﬂMQdee salt (Preparatlon 7 40 2ng, 89anI)
2-chl o benzoj c_aci

H NMQG%QPOWZ %?Tﬁ@“{f’r‘red‘%%é et o é%H)dééﬁr |55é’6 ‘?"S? %Q%rﬁr%?ém 2H), 1.81-
1.89 (BB2H)Theo ¢f sde 2p6ad9dtn, SRS 262 Fi (egl 28y, 33GHBLAE)eshod3 Fm, 1H), 6.69-

o IR T LR e i

606 [M+H] WO 2010/ 007552PCT/ 1B2009/ 052859 Exanpl e 66
xamd§{$enyl 2- yI carbanmic acid

ester prepared fron1biphenyl-2-y|-carbanic acid
1- (9- net hyl aphno-nonyl) - pi peri di n-4-yl ester;
di hydr ochl orj alt_ (Preparation_ 7, 2.50g, 5.54mol)
and 3-hydrad oheﬁyl ceticacid ( .O , 6. 64
using the, thod as descri bed
chromat ography eluting with
di chl or onet hane: net hanol: 0. 88 ammoni a (100: O: @
90:10:1, by volune) to afford the title conpound as a
Blpher@pi WalesE Obdid |1n(9?rﬂ&thnﬁﬁdjnon§‘I)Eﬂ)gﬂdlnlﬂgnloogﬂe@f o‘iH?@rochlorlde salt

? SUS urri
Preelgibn & SPEB A B e BRI B P TaRl T dorbes fpa a-chioro-s-

fluoro-2-hythigpgyberiehidetydé i(erepmgtiond, |78 tngd 0.892rimdl} piadt the reaaiory mddtute stirred at
room tE%E/SBﬂuFeI fer @Q&Hlpro Q&gurﬁ%l(é’cem&/)tbgroﬁyfch‘léé @4215}n§e0 §9)Ilrﬂn%l) wetBhided and the

mlxturwmm_ro%)temper%ur jorl §g’(hem18 ".I]@“"rﬁ Thf r- BCtI?n 5\/@5 (omancj]]gﬂ by dropwise
additioth.db 8rafer §TnIf emd Riel) solvdnt8aas rdbdve88in (vavuo2 Fihe réaiddd -was Iartioned between

dichlor Jﬁ'ém @&n@gg@s& r%te%'ég]ueo'g_ﬁ g&fu?-n r({ggg %rbgnate’s ﬁi]?flor?’(z%%l) the organic

layer V\@s éﬂ,e m?gn%smm 831|1;U1ate)7ar’(§ighep q_)gcqnlthateq_ ;q)vacup k3e qrug}p4re% ﬁﬁle was purified by
columB Eromato§apHyden dilida @H)mmn@(ﬁlff’phlehl@ramethane methanol:880 ammonia (100:0:0 to

= s
95:5: 0% W%) ?(f i nls%qgg)tﬂ@gr O y gg%%ocg)ll rless ? hln 45A) |er%(%j|121r’r(1)g}1 |
LCMSIE%mﬁéﬁﬂHMﬁHM yl ester OHO0 20 The t|tIe conpound
"H NMra@oPKeRanETHANGIY,p & Bhexyd 32 (y.| tosgrbam 68 @ciepi) 1.82-1.89 (m, 2H), 2.29

1: t hy n e n-4-
. 312 R AR B AR B b P o 2 S o B gt . 10 677
1H), 6. 8B ¢t, BHY, I7L26f7642mh@f¢)rb&§/(dbﬁﬂmmc acid (13. 9rTg, 89pnol )

usi ng the sane nethod as described in exanple 56. The

crude product was purified by HPLC nmethod F and
Exampietd ysed by HPLC method G to yield the title conpound.
Bipheri62-@hBrbistaictesid 169-[BEchBrddbhyiraxy-baiylareda)arkifolmbay 5B ridin-4-yl ester

[MH o NN
AT “Q\Oiu
9

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 150mg, 0.332mmol) and 3-chloro-4-hydroxybenzaldehyde
(57.2mg, 0.365mmol) using the same method as described in example 42 to afford the title compound as
a white foam, in 72% vyield, 142mg.

LCMS: ESI m/z 592 [M+H]"
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Exanpl e 68 Bi phenyl -2-yl-carbam c acid
1-{9-115- chl or o- 2- hydr oxy- benzoyl) - et hyl - am ndl - nonyl

wo 2@operssdi n- 4-yl ester WO PCT/IB2009/052859
'H NM?{QJAW mzmoﬁ;g@%%%wmg 118@ 5%'(%' 94300671%'?'% 2H), 1.80-

1.89 (”1’-2('@’- (Fydrhm- 252 ﬁ%ﬂ@ﬁﬁ*)rﬂ%ﬁj ”hztﬂ) §f2é§t2'é'|) .4.56-4.63 (m, 1H), 6.85 (d,
1H), 7.d5 [y drpcaB-ariide, &8l 1.5% @ epapat i on 7, 40. 2ng, 89pnol)
and 5-chl oro-2- hydroxy benzoic acid (15.4ng, 89pnol)
usi ng the sane nethod as described in exanple 56. The
Examplg 4fe product was purified by HPLC 5met hod F and
BiphergR2liys@dmi)acidRLE- [((Felva d-HadioRy-Yér2 I PmbiA@-dniind]-BorsQBpeHditt4-yl ester
LCMS Methpd G RT 3.78 min (100/oarea) ES nmlz 606

[ MFH] . Exanpl 8769 N 1TOBI prenyt< 29T a am,c ag
1-{9-113-flugre- 4- |hydroxy benzoyl) - | dam nony!|
| - pi peri 87 n-4-y1 ester Toasolutlon%f N

bi phenyl - 2-yl - carbam ¢ aci d

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

di hydrochl oride salt (Preparation 7, 4.47g, 9.
The titl'e%?rtn&;d'namég Er%taé’rgélﬂ %égg% -2- yM&%ﬁ) ﬁﬂ:%@ 1- (i)lmethylanf 30 nonyl)-piperidin-4-yl
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Biphenyl-2- vI -car grgl?c/a%%% g?(S -fluoro-2-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-y| ester
OH

N N N
\ Q\A
F
9

47



10

15

20

25

30

HPLC conditions Analytical (QC) Preparative Col unm 5pm
4.6 x 50mm Sunfire Prep C18 OBD 5pm 19 x 100nm
waeempeeaEsur e Anbi ent Ambi ent Det ection UV 225nPCHIRRLGDS52859

The title cyrﬁpclrﬂn§@'ay§e§¥r§& ﬁ(‘)ﬂ] Q@Eéhyf b %Iecarbalnﬂﬂ a%fat1' (gl?néﬂq/llém é)‘%‘l) -piperidin-4-yl

ester; %dr_pct@or@%)\lv?agt?iﬁer%oagglp@ 7, B40 wg_pngl)la/%df élﬂmre Zé'tygraxy benzaldehyde

(12.5mg, 89umol) using the same method as described in example 40.
LCMS Method A: RT 2.27 min (100%area)
ES m/z 576 [M+H]".

Example 48
Biphenyl-2-yl-carbamic acid 1-{9-[(2-chloro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl ester

cl
O)J\N
H

Biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl ester (Preparation 7a, 1.116g,

HO

2.583mmol) was dissolved in dichloroethane (25ml) and to this was added 2-chloro-3-
hydroxybenzaldehyde. The resulting mixture was stirred at room temperature for 15 minutes prior to the
addition of sodium tri(acetoxy)borohydride (733mg, 3.46mmol). The reaction was then stirred at room
temperature for 18 hours. The reaction was quenched by the addition of water (2ml) and the solvents
were removed in vacuo. The residue was partitioned between dichloromethane:methanol (50ml, 95:5 by
volume) and water (20ml). The organic layer was dried (magnesium sulphate) and concentrated in vacuo.
The residue was purified wusing silica gel column chromatography eluting  with
dichloromethane:methanol:0.88 ammonia (97:3:0.3 to 94:6:0.6, by volume) to afford the title compound
as a colourless glass, in 77% yield, 1.12g.

LCMS: ESI m/z 592 [M+H]"

'H NMR (400 MHz, METHANOL-d,) & = 1.26-1.35 (m, 10H), 1.45-1.66 (m, 6H), 1.81-1.87 (m, 2H), 2.23
(s, 3H), 2.24-2.34 (m, 4H), 2.42-2.45 (m, 2H), 2.62-2.70 (m, 2H), 3.61 (s, 2H), 4.57-4.63 (m, 1H), 6.83 (d,
1H), 6.92 (d, 1H), 7.06-7.10 (m, 1H), 7.22-7.44 (m, 8H), 7.55 (d, 1H) ppm.

Example 48a
Biphenyl-2-yl-carbamic acid 1-{9-[(2-chloro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-y| ester;

T s O
SO,H o)J\N

H

SO,H

naphthalene-1,5-disulfonate salt
Cl

HO

Biphenyl-2-yl-carbamic acid 1-{9-[(2-chloro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl ester
(Example 48, 87mg, 0.15mmol) was dissolved in methanol (5ml), to which was added naphthalene-1,5-

disulfonic acid (42.4mg, 0.15mmol). The mixture was allowed to stir for 2.5 hours and the solvent reduced
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in vacuo resulting in a white precipitate that was collected by filtration to give the title compound as a
white solid, in 78% yield, 101mg.

Example 49
Biphenyl-2-yl-carbamic acid 1-{9-[(3-chloro-5-fluoro-2-hydroxy-benzyl)}-methyl-amino]-nonyl}-piperidin-4-yl
ester

OH

Cl
T L O
O)j\N
£ H

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 40.0mg, 89umol) and 3-chloro-5-fluoro-2-hydroxybenzaldehyde
(15.5mg, 89umol) using the same method as described in example 40.

LCMS Method A: RT 2.37 min (100%area)

ES m/z 610 [M+H]".

Example 50
Biphenyl-2-yl-carbamic acid 1-{9-[(3,5-dichloro-4-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-vI

ester
Cl

T T s 1)
o O)J\N
Cl H |

The title compound was prepared from Biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-

yl ester; dihydrochloride salt (Preparation 7, 150mg, 0.332mmol) and 3,5-dichloro-4-
hydroxybenzaldehyde (69.7mg, 0.365mmol) using the same method as described in example 42 to afford
the title compound as a white foam, in 44% yield, 91mg.

'H NMR (400 MHz, METHANOL-d,) & = 1.23-1.34 (m, 10H), 1.45-1.56 (m, 4H), 1.64-1.75 (m, 2H), 1.89-
1.97 (m, 2H), 2.34 (s, 3H), 2.42-2.52 (m, 6H), 2.72-2.81 (m, 2H), 3.53 (s, 2H), 4.62-4.69 (m, 1H), 7.19 (s,
2H), 7.23-7.44 (m, 8H), 7.55 (d, 1H) ppm.

LCMS: ESI m/z 624 [M-H]

Example 51
Biphenyl-2-yl-carbamic acid 1-{9-[(2-fluoro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-y| ester
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Di ode Array/ELSD-M5 M5 and ELSD System Data file CTC -

LC M5 Frggctionlynx 1 In ection voI ume -5ml vol une of
each sanpl :@o Nat NLL[/MH\ i
0 d . .

A: H20 + O. orc BI\/ECN+O
H20 + 0.2% form c

The title compound was prepared from Biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-
yl ester; dihydrochloride salt (Preparation 7, 200mg, 0.443mmol) and 2-fluoro-3-hydroxybenzaldehyde
(Journal of Medicinal Chemistry, 1986, 29(10), 1982-8; 59.1mg, 0.422mmol) using the same method as
described in example 43. The crude product was purified using silica gel column chromatography eluting
with ethyl acetate:methanol:0.88 ammonia (100:0:0 to 95:5:0.5, by volume) to afford the title compound
as a colourless oil, in 61% yield, 156mg.

LCMS: ESI m/z 576 [M+H]"

'H NMR (400 MHz, METHANOL-d,) & = 1.27-1.33 (m, 10H), 1.46-1.66 (m, 6H), 1.81-1.87 (m, 2H), 2.21
(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), 6.76-
6.79 (m, 1H), 6.81-6.86 (m, 1H), 6.90-6.94 (m, 1H), 7.22-7.44 (m, 8H), 7.56 (d, 1H) ppm.

Example 52
Biphenyl-2-yl-carbamic acid 1-{9-[(3,5-dichloro-2-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-vI
ester

OH

Cl
T L O
O)j\N
Ci H

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 40.0mg, 89umol) and 3,5-dichloro-2-hydroxybenzaldehyde
(17.0mg, 89pumol) using the same method as described in example 40.

LCMS Method A: RT 2.34 min (100%area)

ES m/z 626 [M+H]".

Example 53
Biphenyl-2-yl-carbamic acid 1-{9-[(3.5-difluoro-4-hydroxy-benzyl)}-methyl-amino]-nonyl}-piperidin-4-vl

o N O
H

The title compound was prepared from Biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-

ester

yl ester; dihydrochloride salt (Preparation 7, 150mg, 0.332mmol) and 3,5-difluoro-4-hydroxybenzaldehyde
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(57.7mg, 0.365mmol) using the same method as described in example 42 to afford the title compound as
a white foam, 41% yield, 80mg.

LCMS: ESI m/z 592 [M-H]

'H NMR (400 MHz, METHANOL-d,) & = 1.25-1.34 (m, 10H), 1.46-1.56 (m, 4H), 1.61-1.71 (m, 2H), 1.83-
1.92 (m, 2H), 2.26 (s, 3H), 2.35-2.46 (m, 6H), 2.68-2.77 (m, 2H), 3.48 (s, 2H), 4.60-4.66 (m, 1H), 6.85 (d,
2H), 7.22-7.44 (m, 8H), 7.55 (d, 1H) ppm.

Example 54
Biphenyl-2-yl-carbamic acid 1-{9-[(2,4-dichloro-3-hydroxy-benzyl)-methyl-amino]-nonyl}-piperidin-4-yl
ester
Cl
HO f\ll @\ . O
cl O)J\N

H

The title compound was prepared from Biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-
yl ester; dihydrochloride salt (Preparation 7, 200mg, 0.443mmol) and 2,4-dichloro-3-
hydroxybenzaldehyde (Preparation 10, 80.6mg, 0.422mmol) using the same method as described in
example 43. The crude product was purified using silica gel column chromatography eluting with ethyl
acetate:methanol:0.88 ammonia (100:0:0 to 95:5:0.5, by volume) to afford the title compound as a
colourless oil, in 63% yield, 176mg.

LCMS: ESI m/z 626 [M+H]"

'H NMR (400 MHz, METHANOL-d,) & = 1.26-1.34 (m, 10H), 1.46-1.59 (m, 4H), 1.63-1.71 (m, 2H), 1.85-
1.93 (m, 2H), 2.33 (s, 3H), 2.39-2.43 (m, 4H), 2.53-2.57 (m, 2H), 2.69-2.77 (m, 2H), 3.70 (s, 2H), 4.60-
4.66 (m, 1H), 6.77 (d, 1H), 7.18 (d, 1H), 7.23-7.44 (m, 8H), 7.55 (d, 1H) ppm.

Example 55
Biphenyl-2-yl-carbamic acid 1-{9-[(3.5-difluoro-2-hydroxy-benzyl)}-methyl-amino]-nonyl}-piperidin-4-vl

N O
H

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl

ester
OH

ester; dihydrochloride salt (Preparation 7, 40.0mg, 89umol) and 3,5-difluoro-2-hydroxybenzaldehyde
(14.1mg, 89pumol) using the same method as described in example 40.

LCMS Method A: RT 2.19 min (100%area)

ES m/z 594 [M+H]".
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Biphenyl-2-yl-carbamic acid  1-(9-methylamino-nonyl)-piperidin-4-yl ~ ester;  dihydrochloride salt

Cl

(Preparation 7, 40.2mg, 89umol) was dissolved in dimethylformamide (0.5ml) and added to a reaction
vessel containing 3,5-dichloro-2-hydroxybenzoic acid (18.4mg, 89umol). To the reaction mixture was then
added a solution of 1-hydroxybenzotriazole monohydrate (16.4mg, 107umol) in dimethylformamide
(0.2ml), a solution of (3-(dimethylamino)propyl) ethylcarbodimide hydrochloride (20.5mg, 107umol) in
dimethylformamide (0.4ml) and diisopropylethylamine (38.7ul, 222umol). The reaction was stirred at
room temperature for 24 hours. The solvent was removed in vacuo and the residue partitioned between
dichloromethane (2ml) and water (2ml). The aqueous phase was extracted with further dichloromethane
(1ml) and the combined organic layers were concentrated in vacuo. The crude residue was purified by
HPLC method G to afford the title compound.

LCMS Method G: RT 2.98 min (100%area)

ES m/z 640 [M+H]".

Example 57
Biphenyl-2-yl-carbamic acid 1-{9-[(3-chloro-2-hydroxy-benzoyl}methyl-amino]-nonyl}-piperidin-4-yl ester
OH O

Ny O
H

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl

Cl

ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 3-chloro-2-hydroxy benzoic acid (15.4mg,
89umol) using the same method as described in example 56. The crude product was purified by HPLC
method F and analysed by HPLC method G to yield the title compound.

LCMS Method G: RT 3.06 min (100%area)

ES m/z 606 [M+H]".

Example 58
Biphenyl-2-yl-carbamic acid 1-{9-[(3.4-difluoro-2-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yI

ester
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The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 3,4-difluoro-2-hydroxy benzoic acid
(15.5mg, 89umol) using the same method as described in example 56. The crude product was purified
by HPLC method F and analysed by HPLC method G to yield the title compound.

LCMS Method G: RT 2.87 min (100%area)

ES m/z 608 [M+H]".
Example 59
Biphenyl-2-yl-carbamic acid 1-{9-[(3-fluoro-2-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-y| ester
OH O
F

! O, C
O)j\H
The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 3-fluoro-2-hydroxy benzoic acid (13.9mg,
89umol) using the same method as described in example 56. The crude product was purified by HPLC
method F and analysed by HPLC method G to yield the title compound.

LCMS Method G: RT 3.13 min (100%area)
ES m/z 590 [M+H]".

Example 60
Biphenyl-2-yl-carbamic acid 1-{9-[(4-chloro-2-hydroxy-benzoyl}methyl-amino]-nonyl}-piperidin-4-yl ester
OH O

N NN
C./@A ! e O

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 4-chloro-2-hydroxy benzoic acid (15.4mg,
89umol) using the same method as described in example 56. The crude product was purified by HPLC
method F and analysed by HPLC method G to yield the title compound.

LCMS Method G: RT 3.45 min (100%area)

ES m/z 606 [M+H]".
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The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl

ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 4-fluoro-2-hydroxy benzoic acid (13.9mg,
89umol) using the same method as described in example 56. The crude product was purified by HPLC
method F and analysed by HPLC method G to yield the title compound.

LCMS Method G: RT 3.47 min (100%area)

ES m/z 590 [M+H]".

Example 62
Biphenyl-2-yl-carbamic acid 1-{9-[(4-chloro-3-hydroxy-benzoyl}methyl-amino]-nonyl}-piperidin-4-yl ester
(@]

HO

AT T O e

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 4-chloro-3-hydroxy benzoic acid
(15.4mg, 89umol) using the same method as described in example 56. The crude product was purified
by HPLC method F and analysed by HPLC method G to yield the title compound.

LCMS Method G: RT 3.15 min (95%area)

ES m/z 606 [M+H]".

Example 63
Biphenyl-2-yl-carbamic acid 1-{9-[(2-fluoro-4-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-y| ester
F (0]

o N O
H

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl

ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 2-fluoro-4-hydroxy benzoic acid (13.9mg,
89umol) using the same method as described in example 56. The crude product was purified by HPLC

method F and analysed by HPLC method G to yield the title compound.
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Example 64
Biphenyl-2-yl-carbamic acid 1-{9-[(2.3-difluoro-4-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yI

H

Biphenyl-2-yl-carbamic acid  1-(9-methylamino-nonyl)-piperidin-4-yl ~ ester;  dihydrochloride salt

ester

(Preparation 7, 2.5g, 5.5mmol) was dissolved in tetrahydrofuran (85ml). To this solution was added 2,3-
difluoro-4-hydroxy benzoic acid (1.16g, 6.64mmol), triethylamine (1.0ml, 7.21mmol), 4-
dimethylaminopyridine (235mg, 1.92mmol) and (3-(dimethylamino)propyl) ethylcarbodimide hydrochloride
(1.49g, 7.75mmol). The reaction mixture was stirred at room temperature for 15 minutes, then at 60°C for
18 hours. The solvent was removed in vacuo and the residue partitioned between ethyl acetate (100ml)
and water (75ml). The aqueous layer was further extracted with ethyl acetate (100ml) and the combined
organic layers were dried (magnesium sulphate) and concentrated in vacuo. The residue was purified
using silica gel column chromatography eluting with dichloromethane:methanol:0.88 ammonia (100:0:0 to
95:5:0.5, by volume) to afford the title compound as a colourless oil, in 40% yield, 1.36g.

LCMS: ESI m/z 608 [M+H]"

'H NMR (400 MHz, METHANOL-d,) & = 1.29-1.41 (m, 10H), 1.47-1.54 (m, 4H), 1.61-1.73 (m, 2H), 1.81-
1.95 (m, 2H), 2.35-2.54 (m, 4H), 2.68-2.83 (m, 2H), 2.94-3.07 (m, 3H), 3.25-3.28 (m, 1H), 3.50-3.54 (m,
1H), 4.58-4.69 (m, 1H), 6.69-6.76 (m, 1H), 6.85-6.93 (m, 1H), 7.23-7.44 (m, 7H), 7.55 (d, 1H), 8.06 (d,
1H) ppm.

Example 65
Biphenyl-2-yl-carbamic acid 1-{9-[(2-chloro-4-hydroxy-benzoyl}methyl-amino]-nonyl}-piperidin-4-yl ester
Cl (0]
T L s O
HO O)J\

The title compound was prepared from biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl
ester; dihydrochloride salt (Preparation 7, 40.2mg, 89umol) and 2-chloro-4-hydroxy benzoic acid hydrate
(17.0mg, 89umol) using the same method as described in example 56. The crude product was purified by
HPLC method F and analysed by HPLC method G to yield the title compound.

LCMS Method G: RT 3.54 min (95%area)

ES m/z 606 [M+H]".
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columr( ppfg@@tﬁgrp@h ping rvah (gg]lqr%ethq_qefr@ethp@elm @gm@@a (100:0:0 to 90:10:1, by
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ngammﬁﬁﬂjbﬁh bl ack clear bottonmed plate (G einer Bio One
LCMS Oglﬁg The assay buffer used was PBS

@' with 0.05% Pl uronic F-127 (Sigma
'H NMB(I@QQ Nz, @)ETM@ &Y5 BV 1. 3Ust 4blihn il §61VB4 iecéht ©p8-1.67 (m, 2H), 1.80-
1.88 (1} ﬂ-gai b4-98s5 gﬁ%ﬁti Babap %ﬁ’ ZF-B' i‘go §@@%Cﬁ)b@‘€yb 3§|&9| ir‘i}es 66-3.68 (d,

I ncubat
2H), 4. 77(‘:%‘%%26%@ h%*h.%?é)a 15 <t“héH>eF183 8144{'He8d>r7c§?o<8t1®ﬁpm
period using a Tecan SpectraFl uor+ plate 15 reader (k

citation 405nm em ssion 450nm and 503nm. M3
E¥mu¥%§gptor antagonlstF undeg tegt mere added to t he

"tLQ\/QLVLQE/QQLDQ chol i ne jnduced
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the assay. 20 Binding affinity assessnent at
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enlt se
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t centrifugation steps repeate e
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dependent
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96-wel | deep well block. The final assay vol une was
200 1, conprising of: 20 I plus/mnus test compound;
20 I 3H- NVs (Perkin Elmer NEN 636) and 160 | nenbrane
sol ution. Total Binding wasedefined with 0.1% DVSO
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Assay buffer was 20nM Hepes (pH 7.4). Once all assay
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the top of the plates were sealed wth a Topseal.
Wo-201b00d58y 90m ns, the plates were read on an MNXIVIB2009/052859

Topcount (loginute read tinme per well). WO

2010/ 007552PCT/|1B2009/ 052859 The resulting data was

expr essed PET Cenit age of e spevi fig bi g
(Specific ing = Total bindingl n-Bpeg
Bi ndi ng) . specific binding versus teSt dbnpdund

concentratlgn was plotted to determ ne an | C30
signoid curve using an in-house data anal yS|
programme. |C50 values corrected to Ki val ues>y

The titI@Qern (BLJ‘ﬂg V\fa? SreC%}@@@orﬁ) E)Hﬁérﬁ’/fi il%Fb%Fn'lcoeﬁrd 15(9%3@3n{3 ﬁdJr’ﬁf‘IQI f)lperldln -4-yl

I C5
ester %@w@@h@?%aqa&sﬁprsrrarﬁwb@ ST AR ARSI S bogFlssts 15-4mg
89umd)hsing pecsahiecmethct ad deganited v evcinpp. 56. The crufld prodsct ae purified by HPLC
methoé ﬁ%ﬁ? ér?aqugcﬁ bﬂﬁﬁfb r‘ﬁ&ﬂ&oe@ttc! )‘%IH %Stm@&ﬁnodéﬁ’n nd K, are the

brii umdi ssocl at1 on const ant
'—C'V'SW@él%ﬁﬂé"&?ﬁd“'&ﬂ@o%?ﬁ'leabel | ed drug respect ively. It has
ES m/4 busgmbeen found that conpounds of fornula (1)
according to the present invention that have been
tested in the above assays show hMB receptor
Exampig%hgoni st activity as listed in the table below. CHO

Bipherﬁ/ﬁi-ln-o_%?oaln&(ac@m&s%hw&o&hvéﬁM-béFlz@lﬁﬁéthvllahqnﬂi-Mv@%&win-4-v| ester
hMB Ki (nl\/p 1 0.0697 1.60 2 0.840 1.05 3 0.779 2.33 4

0.0415 1.19 /\/\/\/\/\I\O\ 0 O
5 F A

H

OH ‘

To a solution of biphenyl-2-yl-carbamic acid 1-(9-methylamino-nonyl)-piperidin-4-yl ester dihydrochloride

roma

salt (Preparation 7, 4.47g, 9.90mmol) in tetrahydrofuran (150ml), was added 3-fluoro-4-hydroxybenzoic
acid (1.85g, 11.9mmol), triethylamine (2.07ml, 14.8mmol), N,N-dimethylaminopyridine (484mg,
3.96mmol) and (3-(dimethylamino)propyl)ethyl carbodiimide hydrochloride (2.66g, 13.9mmol). The
mixture was stirred at room temperature for 15 minutes and then at 60°C for 18 hours. Further 3-fluoro-4-
hydroxybenzoic acid (308mg, 2.0mmol) was added and the reaction heated at 60°C for a further 18
hours. The solvent was removed in vacuo and residue partitioned between ethyl acetate (200ml) and
water (150ml). The aqueous layer was further extracted with ethyl acetate (200ml) and the combined
organic layers dried over magnesium sulphate and concentrated in vacuo. The residue was dissolved in
methanol/water (115ml/23ml), treated with potassium carbonate (12.9g, 93.2mmol) and heated at 50°C
for 18 hours. The solvent was removed in vacuo and residue partitioned between dichloromethane
(200ml) and water (200ml). The organic layer was washed with brine (100ml) and concentrated in vacuo.
The residue was purified by column chromatography on silica gel eluting with
dichloromethane:methanol:880 ammonia (100:0:0 to 95:5:0.5, by volume), to furnish the title compound
as an oily foam, in 52% yield, 3.01g.

LCMS: APCI ESI m/z 590 [M+H]"

'H NMR (400 MHz, METHANOL-d,) & = 1.12-1.40 (m, 10H), 1.45-1.54 (m, 2H), 1.56-1.68 (m, 4H), 1.81-
1.91 (m, 2H), 2.29-2.40 (m, 4H), 2.64-2.75 (m, 2H), 3.01 (s, 3H), 3.34-3.53 (m, 2H), 4.58-4.65 (m, 1H),
6.92-6.96 (m, 1H), 7.05 (d, 1H), 7.12 (d, 1H), 7.23-7.44 (m, 8H), 7.55 (d, 1H) ppm.

HPLC methodoloqy
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Method A:
HPLC conditions Analytical (QC) Preparative
Sunfire Prep C18 OBD
Column
5um 4.6 x 50mm 5um 19 x 100mm
Temperature Ambient Ambient
Detection UV 225nm - ELSD - MS ELSD-MS
System/Data file
Injection volume 5uL 1000pL
Flow rate 1.5mL/min 18 mL/min
A: H20 + 0.1% formic
acid
Mobile ph
oblie phase B: MeCN + 0.1% formic
acid
Gradient Time (min) %B Time (min) %B
0 5 0-1.0 5
0-3.0 5-95 1.0-7.0 5-98
3.0-4.0 95 7.0-9.0 98
4.0-4.1 95-5 9.0-9.10 98-5
4.1-5.0 5 9.10-10 5
Method D:
HPLC conditions Analytical (QC) Preparative
Sunfire C18 Gemini C18
Column
5um 6 x 50mm 10*150mm 10 um
Temperature Ambient Ambient
Detection Diode Array/ELSD-MS MS and ELSD
System/Data file CTC-LCMS Fractionlynx 1
Injection volume ~5ml volume of each sample
Flow rate 1.5mL/min 10 mL/min
A: H>0O + 0.1% formic A: H>,O + 0.2% formic
Mobile ph
oblie phase B: MeCN + 0.1% formic B: MeCN + 0.2% formic
acid acid
Gradient Time (min) %B Time (min) %B
0 5 initial 20
0-3.0 5-95 1 20
3.0-4.0 95 54 70
4.0-4.1 95-5 6.33 98
4.1-5.0 5 6.4 20
7 20
Method F:




15 0.396 2.37 16 0.389 2.98 17 0.250 2.15 18 0. 353
2.29 19 1.32 1.45 20 0.918 1.95 21 0.682 1.26 22 0. 149

w©®286807332 0. 276 2. 38 24 PCT/1B2009/052859
HPLC conditions Analytical (QC) Preparative
Sunfire Prep C18 OBD
Column
5um 4.6 x 50mm 5um 19 x 100mm
Temperature Ambient Ambient
Detection UV 225nm - ELSD - MS ELSD-MS
System/Data file CTC - MUX1 Fractionlynx 4
Injection volume 5uL 1000pL
Flow rate 1.5mL/min 10 mL/min

A: H>,O + 0.1% formic acid

Mobile phase .
B: MeCN + 0.1% formic
acid

Gradient Time (min) %B Time (min) %B

0 5 0-1.0 5
0-3.0 5-95 1.0-7.0 5-98
3.0-4.0 95 7.0-9.0 98
4.0-4.1 95-5 9.0-9.10 98-5
4.1-5.0 5 9.10-10 5
Method G:
HPLC conditions Analytical (QC) Preparative
XTerra C18 XTerra Prep C18
Column
5um 4.6 x 50mm 5um 19 x 100mm

Temperature Ambient Ambient

Detection UV 225nm - ELSD - MS ELSD-MS

System/Data file CTC - MUX1 Fractionlynx 2

Injection volume 5uL 1000pL

Flow rate 1.5mL/min 18 mL/min

A: H,O + 0.1% ammonia A: H,O + 0.1% diethylamine

Mobile phase . 0

P B:MeCN + 0.1% ammonia B: MeCN " 9'1 /o
diethylamine

Gradient T|r_ne %B Time (min) %B

(min)
0 5 0-1.0 5
0-3.0 5-95 1.0-7.0 5-98
3.0-4.0 95 7.0-9.0 98
4.0-4.1 95-5 9.0-9.10 98-5
4.1-5.0 5 9.10-10 5

Cell based potency assessment at the human recombinant M; muscarinic receptor

M; potency was determined in CHO-K1 cells transfected with the NFAT-Betalactamase gene. CHO
(Chinese Hamster Ovary) cells recombinantly expressing the human muscarinic M; receptor were
transfected with the NFAT_p-Lac_Zeo plasmid. Cells were grown in DMEM with Glutamax-1,
supplemented with 25mM HEPES(Life Technologies 32430-027), containing 10% FCS (Foetal Calf
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17.0 n.d. 25 0.854 4.34 26 4.51 n.d. 27 0.208 1.10 28
3.59 3.83 29 0.816 1.35 30 0.705 1.31 31 0.728 2.47 32
wWa284/0@75020 33 2. 72 6.04 34 PCT/1B2009/052859

Serum; Sigma F-7524), 1nM Sodium pyruvate (Sigma S-8636), NEAA (non-Essential Amino Acids;
Invitrogen 11140-035) and 200ug/ml Zeocin (Invitrogen R250-01).

hM; B-Lactamase Assay Protocol

Cells were harvested for assay when they reached 80-90% confluency using enzyme free cell
Dissociation Solution (Life technologies 13151-014) incubated with the cells for 5 min at 37°C in an
atmosphere containing 5% CO,. Detached cells were collected in warmed growth media and centrifuged
at 2000rpm for 10min, washed in PBS (Phosphate Buffered Saline; Life Technologies 14190-094) and
centrifuged again as just described. The cells were re-suspended at 2x10° cells/ml in growth medium
(composition as described above). 20ul of this cell suspension was added to each well of a 384 well
black clear bottomed plate (Greiner Bio One 781091-PFl). The assay buffer used was PBS
supplemented with 0.05% Pluronic F-127 (Sigma 9003-11-6) and 2.5% DMSO. Muscarinic M3 receptor
signalling was stimulated using 80nM carbamyl choline (Aldrich N240-9) incubated with the cells for 4h at
37°C /5% CO, and monitored at the end of the incubation period using a Tecan SpectraFluor+ plate
reader (A - excitation 405nm, emission 450nm and 503nm). Mj; receptor antagonists under test were
added to the assay at the beginning of the 4h incubation period and compound activity measured as the
concentration dependent inhibition of the carbamyl choline induced signal. Inhibition curves were plotted
and ICx, values generated using a 4-parameter sigmoid fit and converted to Ki values using the Cheng-

Prusoff correction and the Ky value for carbamyl choline in the assay.

Binding affinity assessment at the human recombinant M; muscarinic receptor

Membrane preparation

Cell Pellets from CHO (Chinese Hamster Ovary) cells recombinantly expressing the human muscarinic
Mj; receptor were homogenised in 20mM HEPES (pH7.4) and centrifuged at 48000 x g for 20min at 4°C.
The pellet was re-suspended in buffer and the homogenisation and centrifugation steps repeated. The
resulting pellet was re-suspended in 1ml buffer per 1ml original packed cell volume and the
homogenisation step repeated. Protein estimation was carried out on the suspension and 1ml aliquots of

~1mg/ml frozen at -80°C.

hM; competition binding Assay Protocol

Membranes (5 giwell) were incubated with *H-NMS (at a concentration 5 x Kp) plus/minus test
compound for 24hr at RT (room temperature) in a 1ml polystyrene 96-well deep well block. The final
assay volume was 200 |, comprising of: 20 | plus/minus test compound; 20 | *H-NMS (Perkin Elmer
NEN 636) and 160 | membrane solution. Total Binding was defined with 0.1% DMSO; Non -Specific
Binding was defined with 1 M Atropine. Assay buffer was 20mM Hepes (pH 7.4).

Once all assay components were added, plates were covered and incubated at room temperature for 24
hrs with shaking. The assay was terminated by rapidly filtering through GF/B Unffilter plates pre-soaked
with 0.5% polyethylenimine, using a Packard filtermate harvester, the filter plate was then washed with
3x1ml 4°C assay buffer. The filter plates were dried at 45°C for 1hour. The bottoms of the filter plates
were sealed and 50 l/well of Microscint ‘0’ added, the top of the plates were sealed with a Topseal.

Following 90mins, the plates were read on an NXT Topcount (1 minute read time per well).

60



10

0.960 0.787 35 1.64 1.38 36 2.24 0.235 37 1.12 0.342
38 1.48 0.175 39 n.d. 1.13 40 n.d. 0.638 41 n.d. 1.3
W@ 2010/007550D. 233 43 n.d. 0.295 44 PCT/IB2009/052859

The resulting data was expressed as a percentage of the specific binding (Specific binding = Total
binding — Non-Specific Binding). % specific binding versus test compound concentration was plotted to
determine an ICsy from a sigmoid curve using an in-house data analysis programme. ICsy values

corrected to Ki values by applying the Cheng-Prussoff equation:

Cheng-Prussoff equation:

K =

1+ [LJ/Kp
where ICs, is the concentration of unlabelled drug which inhibits by 50% the specific radioligand binding.

[L] is the free radioligand concentrations and Kp and K; are the equilibrium dissociation constants of the

radioligand and unlabelled drug respectively.

It has thus been found that compounds of formula (I) according to the present invention that have been

tested in the above assays show hMj; receptor antagonist activity as listed in the table below:

CHO cell B-lactamase CHO cell binding assay
hM; Ki (nM) hM; Ki (nM)
1 0.0697 1.60
2 0.840 1.05
3 0.779 233
4 0.0415 1.19
5 0.894 0.521
6 0.222 0.778
7 1.36 0.997
8 2.68 4.81
9 8.81 n.d.
10 0.803 1.07
11 8.15 224
12 7.32 n.d.
13 18.0 n.d.
14 13.9 n.d.
15 0.396 237
16 0.389 2.98
17 0.250 215
18 0.353 229
19 1.32 1.45
20 0.918 1.95
21 0.682 1.26
22 0.149 0.865
23 0.276 2.38
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n.d. 0.212 45 n.d. 0.212 46 n.d. 0.755 47 n.d. 0.529
48 n.d. 0.182 49 n.d. 0.285 50 n.d. 0.22 51 n.d. 0.231

WG 2010/007550. 637 53 n.d. 0.345 54 PCT/IB2009/052859
24 17.0 nd.
25 0.854 4.34
26 4.51 n.d.
27 0.208 1.10
28 3.59 3.83
29 0.816 1.35
30 0.705 1.31
31 0.728 2.47
32 1.34 3.04
33 2.72 6.04
34 0.960 0.787
35 1.64 1.38
36 2.24 0.235
37 1.12 0.342
38 1.48 0.175
39 nd. 1.13
40 nd. 0.638
41 nd. 13
42 nd. 0.233
43 nd. 0.295
44 nd. 0.212
45 nd. 0.212
46 nd. 0.755
47 nd. 0.529
48 nd. 0.182
49 nd. 0.285
50 nd. 0.22
51 nd. 0.231
52 nd. 0.637
53 nd. 0.345
54 nd. 0.233
55 nd. 0.417
56 nd. 11.3
57 nd. 0.87
58 nd. 1.83
59 nd. 1.27
60 nd. 3.61
61 nd. 0.778
62 nd. 1.21
63 nd. 1.12
64 nd. 2.00
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n.d. 0.233 55 n.d. 0.417 56 n.d. 11.3 57 n.d. 0.87 58
n.d. 1.83 59 n.d. 1.27 60 n.d. 3.61 61 n.d. 0.778 62

wodo/ndrszl 63 n.d. 1.12 64 PCT/IB2009/052859
65 nd. 0.628
66 nd. 0.292
67 nd. 0.828
68 nd. 2.27
69 nd. 0.615

n.d. — not determined

Guinea Pig Trachea assay

Male, Dunkin-Hartley guinea-pigs weighing 350-450g are culled in a rising concentration of CO,, followed
by exsanguinations of the vena cava. Tracheas are dissected from the larynx to the entry point into the
chest cavity and then placed in fresh, oxygenated, modified Krebs buffer solution (Krebs containing 10uM
propranolol, 10uM guanethidine and 3uM indomethacin) at room temperature. The tracheas are opened
by cutting through the cartilage opposite the trachealis muscle. Strips approximately 3-5 cartilage rings
wide are cut. A cotton thread is attached to the cartilage at one end of the strip for attachment to the
force transducer and a cotton loop made at the other end to anchor the tissue in the organ bath. The
strips are mounted in 5ml organ baths filled with warm (37°C) aerated modified Krebs. The pump flow
rate is set to 1.0 ml/ min and the tissues washed continuously. Tissues are placed under an initial tension
of 1000mg. Tissues are re-tensioned after 15 and 30 minutes, then allowed to equilibrate for a further 30-
45 minutes.

Tissues are subjected to electrical field stimulation (EFS) of the following parameters: 10s trains every 2
minutes, 0.1ms pulse width, 10Hz and 10-30V. The voltage is raised 5V every 10min within the stated
range until a maximum contractile response for each tissue is observed. This just maximum voltage for
each tissue is then used throughout the remainder of the experiment. Following equilibration to EFS for
20min, the pump is stopped, and after 15min control readings are taken over a 8-10 min period (4-5
responses). Compound is then added to each tissue as a bolus dose at 30xKi (determined at the human
Mj; receptor expressed in CHO cells in a filtration binding assay), and left to incubate for 2h. Compound is
then washed from tissues using a rapid wash with modified Krebs for 1min and flow is restored to 1ml/min
for the remainder of the experiment. At the end of the experiment tissues are challenged with histamine
(1 M) to determine viability. Readings taken during the experiment are automatically collected using
Notocord ® software. The raw data are converted into percent response taking into account
measurements of inhibition of the EFS response. After starting washout, the times taken for the tissue to
recover by 25% from the inhibition induced are recorded and used as a measure of compound duration of
action. Tissue viability limits the duration of the experiment to 16h post-compound washout. Compounds

are typically tested at n=2 to 5 to estimate duration of action.

Alternatively the following Guinea Pig Trachea assay can also be used:

Trachea were removed from male Dunkin-Hartley guinea-pigs (wt 350-450g) and following removal of
adherent connective tissue, an incision was made through the cartilage opposite the trachealis muscle
and tracheal strips 3-5 cartilage rings wide prepared. The tracheal strips were suspended between an
isometric strain gauge and a fixed tissue hook with the muscle in the horizontal plane in 5ml tissue baths
under an initial tension of 1g and bathed in warmed (37°C) aerated (95%0,/5%CO,) Krebs solution

containing 3uM indomethacin and 10uM guanethidine. The tissues were positioned between parallel

63



10

15

20

25

30

n.d. 2.00 WD 2010/ 007552PCT/ |1 B2009/ 052859 65 n.d.
0.628 66 n.d. 0.292 67 n.d. 0.828 68 n.d. 2.27 69 n.d.
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us 4dos ned at the human M
As alrgady sigtedrhetsirphetoss ¢he patentipidprediiig-drug intesadtiph pf aeprappund can be simulated

with caPASHEIAG P8R8 softvadnsl fér%&émﬁl@ smgp@a&ﬁg /ﬁ@ﬂro%rétab@@'rﬂ)m%at can easily

be ge?ﬁs%t?$%né<¥“ﬁk§/é1§gh? :lﬁerls %SE %S%mgp§a§¢gP@da d accor%mg to standard
protocolsrthahara wiethknawngo Itrerﬁmllﬂtlmfsqnﬁ A$ h enalsd ekanents, glupmromﬂmwn data may be

determ@rﬂaq Ring tahrﬁetﬁefc%ﬁfg}/ RGBS F@éer%%&%h'o@;gg@&rﬂ@dtlh Kilford et al., Drug
hi st am etermne vi abi | |ty eadlngsta en

(1

metabﬂ'ﬁ?"l"’\’?@ Dfsl‘?%s't@}?p\é‘?ll%ﬂ? TaPR 83¢Pomati cally col | ected
using 25 Notocord (r) software. The raw data are
converted into percent response taking into account
nmeasurenents of inhibition of the EFS response. After
starting washout, the tinmes taken for the tissue to
recover by 25% fromthe inhibition induced are
recorded and used as a neasure of conpound duration of
action. Tissue viability limts the duration of the
experiment to 16h post-conpound washout. Conpounds are
typically tested at n=2 to 5 to estimate durati on of
action. 30
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Alternatively the follow ng Guinea Pig Trachea assay
can al so be used: Trachea were renoved from nmal e
wo@enkioorssart | ey gui nea-pi gs (w 350-450g) and POI/IBXOWF2859
Claimé €noval of adherent connective tissue, an incision was
— made through the cartilage opposite the trachealis
muscl e and tracheal strips 3-5 cartilage rings w de
1. A copipepat & ormilae1)t r acheal strips were suspended between
an 35 isongtric strain gauge and a fixed tissue hook
with the gle in the horizontal plane in 5nl tissue
baths under _an initial tension of 1g and baf#
war med (37€¢) aerated (Q5%02/ 5°/£C)2)R1Kreb s¢l ution

cont ai ni ng|3pMii ndgrer hacjn g
ti ssues wef eypositi onad m@gﬁkpara | e D

2010/ 007% CT/ 182009/ 052859 pl ati num w'r e\el ect rodes
(-1lcm gap)¥> A constant 1ml/mn flow of REresR*Kre
solution (of the above conposition) was maintain

or the trhpMageLtically acPeiable paile Haereai ‘Pfgthﬁé’f‘?@taaﬁ"lt“%'y mﬁ?ﬁﬁéab'eT?FéVateS of said
compohh@sdaeatsvwmeee.al |owed to equilibrate for an hour with

. e-tensi onji n 5mn and 30mn fromthe start
Xis se'l’e]pte{j?ro %ﬁﬂ I%é )[Cﬂ:%haééer

he "equ Tod. At the end of the
R'is Heayuiettiyhor ait¢roatively wbensé & fish-ethest @cqamabalrepy%ﬁnt@ gioup of formula:
stimul ated (EFS) using the foll @i ng 5 paraneters:
10V, 10Hz 0. 1ns pulse width w 10sec trains every 2
mn. In each tissue a yoltag esponse curve was
constructed over the range V (keeping all
other stinulation parametérg canstant) to determine a
just maxi mal stinmulation. B8ing Rshese stimul ation

wherelﬁaag/on&%6 ﬁe?%ﬁ IEB %ytg@g(?o%er gl dlo%tie%ﬂd R®and R%is

H, andtoae p oRO)Ri ANDHR® Ii&elemch?qrmblon@alo Ti ssues vvere t hen

one oerenﬁahesudyRﬁs& hﬁ%)@t sﬁ*e @ftRZZRﬂRﬂaMﬁfag Vla!)l% ?mﬂ ’* RN&nd R® is halo, and
onses were a
one o ESRORESRAITE] e SR PBIUEN feenabia BrIe obE Ryt R can
also beipipoyvilaRyd R bhed RYae Bige twi t ch contraction over the
| ast 10m n recorded as the control response. The study
conmpound was added to the tissue baths, with each
2. A gorapoypd aeekdling g @i hgPle theo REETREFAEiIFH %Fe%%ﬂ‘?péﬁfﬁdthere"f or the
pharmadedticlly ansetiatiiesobeitss lof i (ﬁttcﬁlpbomds%hsaltétwtﬂd’m i Osdcteridint | on

Blpher{y gg'c% chtelcfanln[gf 3 %m% §d#€)ﬁ§ lpe%g ngw d)%ﬁ% ! ygester

curves
BiphenybeorBIci SRS By fuore Abyrsan- t@ﬂ%ﬁ'ﬁ@ﬁ”@ﬁ@@ﬁ”ﬂ?@“@%ﬁd‘ ester,

Bipher@2- WHJarbaFﬁl’b%c’dl1S[§14£8hldb6153IuerchyH@W déri;éyWﬁab)ef%nap@lpérlam 4-yl ester;
/mn sol uti.on reest

Blphen?tpﬂ'-gl cgrba V\IEC raeC| -@-E%—Yg %hll']oao #g}k()dcfoxyf ? ML? o cetxlgwmgﬁraonylz 8'8‘\3/%1["” -4-yl ester;
Biphenyt-2-yltvarbBfME acidsip81i&-ehlere-Sdwdrexy-betylarhino)enedyllofiperitie- 4336hster
Blpher%/pﬂ-ylththwﬁztéém1qg-(mr@ﬂ-ﬂﬁﬂo%y%ehf@la%hﬁoﬁy@-p@@ﬂﬁd 4 mester

bi | t
e e TR PR M A A L U Y e
Bipherlye2 gl-dathamick@0%)[9-¢3-lent- 2 phexgtbewrylamite rbarfy(-eefdiredryitdster;
sonerh B0, BHENR 0 REN TRl 0o g5 S SEANEL Yol b IGHRS

I'nhi bition % cal cul a Orn"tissues receivin
Bipheny|yg-yl- C@E?ﬁ@@rﬂcidéf[ o d@B‘ﬂﬁ?&W&@%P%‘ZP%F'E‘QTWWV']{'%%%“@'H Al ester,
BiphenyF2yltcaarbamictacie it [0 tigorol2srgd mqnb@ufzomﬁlmd)monﬁaﬂﬁﬁdilmm estdr;
; - I t
Blpherﬁr-ﬂg-cg[?ld&gregbel @g%g?@ﬁ&g. grﬂ/&fo ptﬁlé% é@%g?nonﬁl) piperidin-4-
ylestegf a conpound can be sinulated 25 with comTerC| ally
B.pher@mwoab;bm.cse@fdt1waq(a,f|ua‘>rer3 IS4 BRPbehzSfI Rt -amirdBhdtgl)-i \oiaendm 4-y ester;
Blpheq[yl % VIOC\?VIr ﬁFmacbo!st é& c‘ﬁ%ro At]f?j);elro%a%er?z?ﬁl H]éth% -a neon(eur)rjay plperlgn 4-yl ester;
sof tware and accordi ng to standard protocols that are
wel | -known to the skilled person. As a matter of
exanpl e, glucuronidation dasa may be determ ned using
a met hodol ogy simlar to the reference nethodol ogy
described in Kilford et al., Drug netabolism and
Di sposition, Vol. 37, No. 1 _pp. 82 89 30 WO

NN A N NN ™ ™ I N NT" I ENs NS ers ] A= r= oo 'Y Y 1 Y
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10wherein one of R6, R7, R8 and R9 is hydroxy, one of
R6, R7, R8 and RO is halo, one of R6, R7, R8 and RO is
woRo1ame756he of R6, R7, R8 and RO is sel ected fPONBA0eYv052859
Blphergjé 9 caﬂ’)@ﬁncojmdaz(g {[23(8 AIfo @'P]erB@ rﬁh%nﬁ)yé:%@?ﬂﬂet pé'h%né?fnor%g)-piperidinA-
one and Rg I's hal o,
ylesteg g one of R2 R3 R4 and R5 i s H or halo or

Biphergl-2-@rdaekimicedcit 1\#&9&4}0%rb3 hy@os0) BliRAaname)-nBiy|| piperidib-Ay ester;
Blpher{ﬁhf ?ISCRrAbsﬁtﬁ:Racﬁ 1% C?IP% g ég&%!y b‘éﬂiég%m% c%%l] %@grltﬁﬁ4 9Ire§ter

Bipheryhzryrraettici acdl IHly-(te-displerats @d@é}’ penzy 'ﬁ’@W@bﬂ'O”y'bP'p‘trﬁ’é‘ -4-yl ester;

B.pher@hzwmﬂaemtcl el 1L[y-(3saRpbRLILIGIRRY-BeHzPEMPD)-odl/IfpieRPOL dster;
ch.is selected from

naphthgren% qll tqs squna#e salt;

carbam c acid
Blpherw%yl(carb@mlcmc@ 149462, 8t Bngro-Hdwigront kenreyidminegngy]l-pipeidint o gster;
Biphertyf2 yljca%‘éﬁw%ramdBL[.JO@Fh)drdxg'5ydhro§‘c§i1533|§'<5vleﬁnuﬁ91ngnyl] -piperidin-4- yI ester

BlphenA'I 2 xl C@??@P acgdé? E% @M)&f%cp %{Oé? E]%[’Prg%largleg o]nyl]pplgerldln 4- yI ester

Biphery#4Byl(c3rbemicaicd-15942-siraxy 2-flugdrberzoybemey henyil-npprdiresyl eser;
Blpher??f glcgaﬂ)aﬁtlc)/alzldels[b % 5- dﬁhcﬁng&ogj %Inzﬁ:ﬂﬁlp@rﬂoﬁ |ﬂ9;5ei#idm -4-yl eslter

| oro- 4 g acet'yl anm no nony
Biphenyjs ps'eqarbamﬁ a&'dyllgééb Xyér%‘i‘\ Siry#-Dstzypmiog R P 31 ester;
Bipheril/48yl(carbatmiccicia- 139403Adym<y-3tﬁed1mtprcamﬁanlm)mpﬁ3}l]— deipidinidelil ester;
Blphenill'%% %ﬁ)%aﬁﬂtc ac§|1p[g yd'r(§<y5éI fru8r%rd% Ia?n ngrgﬂ er|d|n 4- é/l‘es r;

groxy benzoy
Blpherlyhz-yllca@gm@ramdgr[gﬁé )ﬂrqxz 3}ﬁ dlq,‘t'pclﬂrcbgeﬁzglara@phnony plperldln -4-yl ester

Blpher@lﬂﬂyl(cérb%tnld;@cl 139 5 ehilers = rt@erazpydnammlaa) ria)ﬁ}’l]y&;}erlﬂlhﬂ%ﬂ eslem
Blpher&/ 4%3% c§r S‘mecramdzlg[gﬁf Eeon <¥(| cht()ro g ﬁl rokr)oa gergzzylgr%mo)lr]onﬁq %l%erldln -4-y| ester;

benzo am no
Biphenyl2 ylj_caé)gm@ramdgr[gﬁ%ﬁtycpro 2 tyﬁro@atpemgmr@m@modyl] piperidin-4-yl ester

Blpherﬂyﬂﬂ-yl(c%rbtatnté(%fc@ 2eh W@&gsﬁ@ﬂ@%h@mnﬂm Ok ridh AST dstlirn
car bam
Biphery Y og TR Ao B DI A TR B S PIREY T bt

Bipheriyt2-pl-c4rbpmicesiddr[-(Bi-diskinngt3- 1 dsoky-benziaming)-moittpiperidin-4-yl ester;
Blphe@ﬂﬁyl(cﬁrb‘émcoicﬂ 12{9]’@4)/ WQQG%'BQQB%%hﬂ}Hnﬁr% narg)']){);Herlcmh Q-@/résqir

ester car bam c
Biphery! 3 op[ba ST GG 2 A SRV AR ST P B e

BipheryR®yI-damawpicygeid e @Hinerd-2- tﬁ'ﬂybky Batz@)-methyl-aminol-nonyl}-piperidin-4-yl ester;

Blpher§| % Q%F%szfcl %,(()jr1o{§ é@ﬁ'{/ﬂ d@é%b gyédrr% gyﬁeyzy&em%t;)/ll amlno]nno yli']plﬁerldln -4-yl
ester; | - pi peri din-4-yl ester; Biphenyl-2-yl-carbanic acid

B.phenl,:ré 9- o[a(bamrbhalclr10{94(4hmﬁtbc3xrwdbem@w) mBtRY IRy inck AbYDpipa adini-yl ester;
cihery Ry RSh Ll e Bl Bty o A e pelpony perd-4-
ester; gci d

Blphen],'tf ? =calbdmic3recki 140/@- ﬁb@ﬂﬁ%y-@@%bf%ﬂ@ﬁﬁﬁlﬁé]]noﬂiﬁ}tﬂ’belrld|ﬂ—m-yl ester;

Blpher‘grgﬁl Cﬁ&ax‘fy%ldqe{g#@élﬁ?@ a%/dr&xy E)enzyl) -methyl-amino]-nonyl}-piperidin-4-yl ester;
Bipheny/48yl(catbemicarc-139tipebhioroy2-vsimampkaayl)-mejhy kanigdinopilereridin -yl ester,
Blpheni/fl‘z yIJcaﬁﬁFnﬁ;ramda'-{@lP@[bworo% Wd'rcﬁ@%@r@z@ﬂ) ‘Fneﬁfﬁll éjmlnc?ﬂ nonyl}- plperlgln -4-yl ester;

(2 Y enzoyl am nQ
Biphenyy2 r'faeewrac'dé {%lfér?e%gﬂor% W o o BRIy | Eoegein-4-

ester; i chl or 0- 4- hyd roxy-benzyl am no) - nonyl Fpi perid in-4-yl

Blpher%?‘%?rc’arbgt[ﬁg%ﬁyll i 3flluor8%rlf§/élr&)pb ylﬂony?é:r)’nmoi n&jndl} pﬁ)er idin- iyl ester;

Biphenykg- élrcarbﬁ@ﬁmcﬁajr{g 51d|fg0@ 4-Rygraxy-5eny e n§g]ylram|no] nonyl}- plperldln -4-yl
ester; Blphenyl 2-yl-carbam c acid 1[ 942

Blpheriyt32_|_9|I tblé%tc aél 1h{eﬂ@qx%ch (1%‘] 12 9%’3{)8{” breﬂé/c)rﬁ?cfgl)(yt[ lamR ]pn%%blgb Berf(‘iln 4-yl

ester149 (2- hydr oxy- 5-chl or o- benzoyl am no) - nony1] - pi peri din
-4-yl ester; 10Bi phenyl -2-yl-carbam c acid
149- (4- hydr oxy- 3, 5-di chl or o- benzoyl am no) - nony1] - pi per
idin-4-yl ester; Biphenyl-26yl-carbam c acid
149- (2- hydr oxy- 4-f | uor o- benzoyl am no) - nony1] - pi peri din
-4-yl ester; Biphenyl-2-yl-carbamc acid 14943 ,5-d
|quoro 4 hyd T OXy- benzylan1 no) nonyIFplperld i n- 4- yl

ey
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ester; Biphenyl-2-yl-carbamc acid
1-{9-[(2-fl uoro-3-hydroxy-benzyl)-net hyl - am no] - nonyl |
WO pi1peeisai n- 4-y1l ester; Bi phenyl -2-yl -car bam cP@UIRL009/052859
Blphen]yl' i—?l-Ja(b%m% a@fdf1l {g(?(%%(ﬂﬂut}%df %YOXP %&Zzyg-)ner@ﬁm J‘no‘] <'f\mur}cﬂlpeﬂ&’in 4-yl
pi peridin-4-y1 ester; 40Bi phenyl -2-yl -carbanic
ester; aCI d
Bipheril/-3-Q-dafbamit-adid clhip 43 B-dichivydl 2-aydretyeteaxal))-nTeey harhinalyo M} piedidin-4-y
nyl | - pi peridin-4-yl1 ester; WO
2010/ 007552PCT/ |1 B2009/ 052859 Bi phenyl - 2-yl - car bam ¢
Bipheny2-y-carbamic acid 1-{9-[(3-chloro-2-hydroxy-benzoyl)-methyl-amino]-nonyl}-piperidin-4-yl ester;

Biphenlt-4-§= ({a(bam@'dildfﬂ-{g%(l'da‘mbbbdl ﬁl)ﬁ)bxia-@&ﬂéﬂl) mﬁl‘ﬁfy'lt%mo@-ﬁbMJpr@ﬂdln 4-yl
nyl | - pi peridin-4-yl ester; Biphenyl-2-yl-carbamc acid
1-{9-[ (3, 5-dichl oro-2- hydroxy benzoyl ) - net hyl - am no] - n
Biphertyhg,ylfcamam@rqc@ H9A4Byfluoret e roxﬁ@r’gh@hyqathg-awinobmlh-ﬁb@ridin-4-y| ester;

Biphe £-Q-carbamic acid 1- {9%(4 -chloro-2- hydroxy -benzo I) -methyl- amlno] -nonyl}- plperldln -4-yl ester;

cone AR A S B AR A RSP - e
Bipheriyl-2-9- O[a(b?mttraptldﬂI-{afb(ﬂesh@Fdﬁfb{srdmxyfbbmzlbmlewlmlrtw-lneradhpmelldlm yl ester;
Biphergg?/-gll-cémaﬂﬁ;rdcg' 10p4)slaifS el hydRixPBES }-methli-dr RS RAYB-piperidin-4-y!

ester; 1. {9-[ (3-fl uor o- 2- hydr oxy- benzoyl ) - net hyl - am no] - nonyl|
Bipherly-plparbiachicracid-1y(2-{R< 8-aydroxgipghbempydcetZi-mkthglaanib@diinenyd qiperidin-4-yl ester;

Blpher]%l' i—?i-JgIEblémlchg_c r1 QQM%%SQWEQ&Q rggt -\éln'n%EE({Th?%:-bggﬁ%A-yl ester;

Biphenyl-2-g- qa(b@qu %€r1o{9i(5r?§)l9f003<9¥dﬁé<ﬁi’6’%°¥') prethisAmiRan ey PI"P@H@)'I‘ -4-yl ester

and | -p| peridin-4-yl ester; Biphenyl-2-yl-carbamc acid

Blpher]yl i o Ja 4m?cha|0| r10{2:fgl?¥oroqlxlﬁdr% %e?r?é %) mkﬁépmo nony%ﬂgg%den 4-yl ester;
1- {9 [(2 , 3 d ifluoro-4- hyd r oxy- benzoyl) nmet hyl -

3. A b&@do‘uﬂ@rb\él:clrdlﬁgb R&Tdigimi M- 4r Yib @RdrRBceutically acceptable salts thereof or the

orerm gD S oo SRRRE: fuf ShiPounds g 19t ot SRS oy
Blpher‘rylrbvlpzarblamlcracd 1y($ {B<8-ehlpro#snyBiogyrerenlh-@cepl]-nesdimibamine} -rmoylptpiperidin-4-
y|este,1 {9- [(5 fluoro-2- hydroxy benzoyl) nmet hyl - am no]j - nonyl

peri di n- 4- y1 est er; Bi pheny - car bam c acid
sipneny’-§ B a0 ATy bk LB S o HREHA S A eter
Bipherly-pyiparashicracid-1y[D-(24-tiehlo@rBchyBiopyrbenzl/laiding)- ncm&ill-b)aesr'idm -fayliester;

|
Blpher%f i—?i-Jeeaﬁblgml né_é f1y{%‘i(2%BFo%§/dg&Q ﬁgyﬂgprprﬂgﬁ‘khgrjnm M%QHM -4-yl ester;
Biphenyy|- vlrﬁarpam&raqdHd%&@é*r%@@cfm@wxwe%eb'bﬁ?taldra@'@Okn?ry'} piperidin-4-yl

ester; ther eof, or the phar maceutl cally acceptabl e sol vat es
IS e ect
Blpher‘g HI caqf IE%%ulcar %gg -h ﬁaem-acgylh yI amino ? nonyl) plperldln -4-y| ester

and 1- (9 {[2 (3-chl oro- 4- hydroxy pheny1l) - acetyl ] - net hyl -
Blphedyp@-kl =dadalcERIdRED[@ifilord-4- BydiroRB b&Hzoyl)-methyl-amino]-nonyl}- plperldln -4-yl ester.
Bi phenyl - 2-yl -carbam ¢ aci d
1-{9-[ (3-chl or o- 4- hydr oxy- benzoyl ) - met hyl - am no] - nonyl
4. A cbmpéynd raicelirgingl toydlaimst which 26 BippdryRay1-carbpiniccamidh &f-{2-Eehydroxy-phenyl)-
acetyl]lfﬁje?h gmﬁ‘\o}dﬁd?lpl &E@nd‘r?h Ahqua%@?()ﬂr m@%ﬁym%ﬁgally %@M[aﬁ%‘ $3Rd {hdreof, or the

o i{ est er; : P ¥ “{P car almc aci d
P armice{@c S(%C%W%‘?%P‘@%?H PPN AA peltvet hyl - ani no] - nony! |
-pi peridin-4-yl ester; Biphenyl-2-yl-carbamc acid

5 A c%mia?trr{d( gccgrdglgftl) l'{c(Pe[lrﬂ ’Awﬂ%grso@bhgr%p§9yéa}baqﬁg Qé’!ﬁ 1§{gl[(%(?|110r8 4-hydroxy-

benzoyb)- rﬁﬁgﬂ?ml@l-mny& allpg%ﬂlﬁ @ylaqﬁtqg or the pharmaceutically acceptable salts thereof, or
the phdrmaBeufifally 6&epible exlyat@ s Bid Foragihy bl sanet hyl - am nol - nony
h- pi peridin-4-y1l ester 30and Bi phenyl -2-yl -carbam c
acid
1-{9-[ (3-fluoro-4-hydroxy-benzoyl)-net hyl - am no] - nonyl
| - pi peridin-4-yl ester. 4. A conmpound according to
claim1 which is Biphenyl-2-yl-carbamc acid
1- (9-{[ 2- (3- hydr oxy- phenyly7
acetyl ]-nethyl -am nol - nonyl ypi peridin-4-yl ester or
t he pharnmaceutically acceptable salts thereof, or the
35pharnaceut|cally acceptable solvates of sald

ester;

ester;
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acceptabl e salts thereof, or the pharmaceutically
accept abl e sol vates of said conpound or salts, for use

W@g018/00582 canment . 8. A conpound of the for nRCHIK2009/052859
6. A pf%%n&%ﬁﬁc@ &%oélfbn%%p%#‘g é?feagﬂ afrﬁ' é@ctrlre Eﬂoéﬂ o4 anﬂ)%und of the formula (1)
pharmaceuti cal |y 10acceptabl e salts thereof, the

as de‘?ﬁ’ﬁ%?dn’&c%ﬂxt Peaff| ?Ja'%éefﬁ’t &réh%af‘?fﬁ‘ﬁﬁ%’“ﬁ"yﬁ?@taé’&”rﬁ%térfﬁere"f or the
pharmadeutiaaliyt scceftabile sthatds pf $abcdnipeatid@Bhitsof tr eat ment of

di seases, disorders, and conditions selected fromthe

group consisting of: chronic or acute
7. A cpMpRHPH o dis formiga |('é)ﬁs desripefl & HyoweHftfaims $ialdl cnihevRipgnaceutically

accept@bl6 bAltsQhdredT, oraRpIRIMMAAGIRAR; accORSld sthidtaserf @did compound or salts, for use

|nflanpatory ai rways di seases of whatever type,
as a medica
rol'ogy, or pathogenesis, in 15 particular an

obstruct|ve or inflammtory airways di sease that is a
8. A caﬁp'&% &fﬂ%ee@tr&ﬂa {5 agngbh@nar mtm]yccsheaﬂf%tahﬁhm Qb s¢C B.r @81 gharmaceutically

|I|c non ron ctive
accen G ARG ESErIS) e (RSP EHUEN FEPIG A o PRI PLsals. fr use
in the fprgkment afrtgeamqnhtyfsismeerd@mm ead emdibeisaklededfromdte group consisting of:
. aérﬁ&ﬁé agr %?U\M td?on%c@nst%rp Eth’@rqlc | RorfcH s a%SW 'a%'@g)gb%bstructlon and
irreversi , progressive al rways obstruction
r@?HWF%P%ry di stress syndrone (ARDS), exacerbation of
. ablfﬁsWﬁMﬁe Ia>y REEmMrRRBL bitidyy RRasssaquriivert @p@td'ﬂlebg)d rad g)athogene3|s in

B?rﬂcu@( an q%'struc[l gr mf‘fjamma ?Sjr? a$rwats (!lsseagl > Isaat %emw%r selected from the
oncmtrs o atev

egnoorp @g@slstm ot)a?hmlgewe@pmhq rvnepmpmla celirenic obsimetvet Mnonary disease
t @PD)SC©PI‘5@WHP@{CIUE&J 86SrRAorbk @M t ffin HaR I SHY St Srl dYSprieb associated

bronchitis u ngotracheal bronc
P PGP OHEr TS, ot Tl R i Ve giressive ainvaye
bolmsltrohlotl i sglult dasylrdmryonlstinss isgndranref @RDISY iesacedgtatioradfiagways hyper-reactivity
DEQRENH B oRPHRYURELME aRE UHEEIs! biSeass LRANY! QEQGHYE WRR pulmonary
streptococcal bronchiti’s and vesicul ar bronchitis;
aBXPRHEMSE: what ever type, etiol ogy, or pathogene5|s in
* pBiohdhitid| R whasidingbel Blogl Sordpatiegdesis Sielpadit@st drérentis hat is a member
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(i) COX inhibitors both non-selective and sel ective
COX-1 or COX-2 inhibitors (NSAIDs); (j) Prostaglandin
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e9°1'9%i nhal ed corti coster oi ds; (bb) Anti biotics
(g)Th%mhy"alﬁt iviral agents effective against micro-organisns
(h) So(\Mj}h@}'én@@ Ce@é)l onise the respiratory tract; 40(cc) HDAC

) ok bt P8 bor SRl FEB TS ST %Mﬁ%@%@%@%%
(j) Prosthgdamd ki reeegtor @rgagoniisianth ahibidrs sfquiestaglapbiasyréhasg¢ENaC)

(k) OrdPhREKIRSI S dMCO&plII&)HgIIO‘dél S°d| um channel (ENaC)
itors on| sts and ot her Nucl eoti de

nhi
0 D'Ssroé'etéﬁﬁ%‘?”'sésg%&ﬂ é%)g'co'% (9§ ‘Prr(F?i“ﬁWors of thronboxane;
(m) Mcdmbglprjal dmibodiést atig: aghinki@bRogeyinishiefmimenagmgle @2 r ecept or s
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(o) Adhesion molecule inhibitors including VLA-4 antagonists;

(p) Kinin-B4 - and B, -receptor antagonists;

(q) Immunosuppressive agents including inhibitors of the IgE pathway and cyclosporine;

(r) Inhibitors of matrix metalloproteases (MMPs);

(s) Tachykinin NK4, NK; and NK3 receptor antagonists;

(t) Protease inhibitors such as elastase inhibitors;

(u) Adenosine A2a receptor agonists and A2b antagonists;

(v) Inhibitors of urokinase;

(w) Compounds that act on dopamine receptors such as D2 agonists;

(x) Modulators of the NFxp pathway such as IKK inhibitors;

(y) modulators of cytokine signalling pathyways such as p38 MAP kinase, PI3 kinase, JAK kinase, syk
kinase, EGFR or MK-2;

(z) Agents that can be classed as mucolytics or anti-tussive;

(aa) Agents, which enhance responses to inhaled corticosteroids;

(bb) Antibiotics and antiviral agents effective against micro-organisms which can colonise the respiratory
tract;

(cc) HDAC inhibitors;

(dd) CXCR2 antagonists;

(ee) Integrin antagonists;
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(1'l') Adhesion factors including VLAM | CAM and ELAM
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(ff) Chemokines;
(99) Epithelial sodium channel (ENaC) blockers or Epithelial sodium channel (ENaC) inhibitors;
(hh) P2Y2 Agonists and other Nucleotide receptor agonists;
(ii) Inhibitors of thromboxane;
(i) Inhibitors of PGD, synthesis and PGD, receptors (DP1 and DP2/CRTH2);
(kk) Niacin; and
(Il) Adhesion factors including VLAM, ICAM, and ELAM.
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