DERI VATI VES OF 4-(2- AM NO- | - HYDROXYETHYL) PHENOL AS
AGONI STS OF THE b2 ADRENERA C RECEPTOR FI ELD OF THE
WO DMBBHAS®N The present invention is directed tRCHBRI®D7/008992
b2 adrenergic receptor agonists. The invention is al so
directed to pharmaceutical conpositions conprising
such conpounds, nethods of using such conpounds to
DERRATIVESeQS e (2 AMNOCa Y DROXYET MWL I HENOL. ASPEPOMISTS OF
activity, and processes and _internedi ates useful for

preparing such d&fpbdARRENREBARAIKEOEST ORIE | NVENTI ON
b2 adrenergi c receptor agonists are recogni zed as

effective drugs for the treatnent of pul nonary
di seases such as asthma and chronic obstructive

FIELD emdHE IN\EENSON i ncl udi ng chronic bronchitis and
enphysenma). b2 adrenergic receptor agonists are al so
useful for treating pre-term|abor, glaucona and are
potentially useful for treating neurol ogical disorders

Thepesatimashtidhs® HReEted th Movel fZadfenchsic FessieSaddiéts. The
has been achieved with certain b2 adrenergic receptor

invegtion i also directest toah@nmaceudticad sempesitions sampsisingasilch

co G yRflons B st Rl B s fhlBlBof ot wir
B2 %@Féﬂﬂ#{;;ﬁi recéStor BEMity28AA pPdces3aY iahd inteRhedRtes useful for
properfies. Preferréd agents may possess, anong ot her

prepagpgrsucbsompaundsed pot ency, sel ectivity, onset,
i nproved safety margins, inproved therapeutic w ndow
and/ or duration of action. SUVWARY OF THE | NVENTI ONThe

i nvention provides novel conpounds that possess b2

BAGKGROUND OFTEE INVENDIONt activity. Accordingly,
there is provided a conpound of the invention which is

a conpound of formula (I):

2 adrenergic receptor agonists are recognized as effective drugs for the
treatment of pulmonary diseases such as asthma and chronic obstructive
pulmonary disease (including chronic bronchitis and emphysema). 2 adrenergic
receptor agonists are also useful for treating pre-term labor, glaucoma and are

potentially useful for treating neurological disorders and cardiac disorders.

In spite of the success that has been achieved with certain 2 adrenergic receptor
agonists, current agents possess less than desirable potency, selectivity, onset,
and/or duration of action. Thus, there is a need for additional B2 adrenergic
receptor agonists having improved properties. Preferred agents may possess,
among other properties, improved potency, selectivity, onset, improved safety

margins, improved therapeutic window and/or duration of action.

SUMMARY OF THE INVENTION
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(1) wherein: Rl is a group selected from-CH 20H
-NH(COH and R2 is a hydrogen atom or Rl together

WQRG@B/0F39$ orm t he group - NH C( O - CH=CH, wher ePCI/EPRH07/008992

nitrogen atomis bound to theycarbon atomin the

phenyl ring holding RL and the carbon atomis bound to

the carbon atomin the phenyl ring holding R2 R3a and
Trs nventon pievidesiaavel coswmasnds dhatrpasesens Pgastignergic receptor

consi st f hydr n atons apd G .4 al kyl _groups ..X .
agatistActvEY. Avsardinaliniiere S pinided 7 pifonad gf dig mvention which
is@é&hﬁbﬂ,,ﬁwowonq,hraegﬁ bond and oxygen atom n, mand q

each | ndependently has a value selected fromO0, 1, 2

@yval ue selected froml, 2 and 3 R4 and
Iaenml y sel ectfed from hydr @gen at ons,
Ng a2 1- 4 Al KaX\/4- , R*

-NHOONHE, -$R7, RSOR% J|SE2HZ 1 8 oty ups
wher ei pARZA s sel ected e G -4 al kyl and C3. R®
cycl Bl kyl and R8 is selected from hydrogen at nd

C -4 alkyl groups R6 is selected fromthe group
consi sting of hydrogen atons{l)hal ogen atons, G -4
al kyl and G -4 al koxy or a

Whergitaceuti cal | y-acceptabl e salt or sol vate or

* onds necipib PR b FOHAIERNE A &L orpouna of
o t hRAj§vemjdrégemBfbng dgihar maceuti cal | y- accept abl e

carrier. The invention further provides conbinations
o coMrtogethgr witbdpfoomdhe figroum—Nhk6(®)-Ghl=GHd, wierein theniérogen

atom is bound to the carbon atom in the phenyl ring holding R' and the

and 3 p
R5 ar

carbon atom is bound to the carbon atom in the phenyl ring holding R?

e R*and R* are independently selected from the group consisting of
hydrogen atoms and C1.4 alkyl groups

e XandY are independently selected from the group consisting of direct bond
and oxygen atom

e n,mand q each independently has a value selected from 0, 1, 2 and 3

e phasavalue selected from 1, 2 and 3

e R*and R®are independently selected from'hydrogen atoms, halogen atoms,
C1 alkyl, C14 alkoxy, -CONH,, -NHCONH,, -SR’, -SOR’, -SO,R’, -SO,NHR®

and the groups

o) 0
*\NJ\NH *\NJ\NH
S

] O
wherein R’ is selected from C14 alkyl and Cs.g cycloalkyl and R® is selected
from hydrogen atoms and C14 alkyl groups

e R%is selected from the group consisting of hydrogen atoms, halogen atoms,

C1.4 alkyl and C4.4 alkoxy

or a pharmaceutically-acceptable salt or solvate or sterecisomer thereof.
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ot her therapeutic agents and pharnmaceuti cal
conposi tions conprising such conbi nations. The

WO po08/0445e8 al so provi des a net hod of treati ng BCHER®AT@8992
or condition associated with42 adrenergic receptor
activity (e.g. a pulnonary di sease, such as asthma or

chroni ¢ obstructjive pul nonary di sease, pre-term.| abor,
Tha yesten alsorRrayiges g Rharmacediical compasiioni eamprising agompound

knfd [ ' Y adni m '
of e iferREFRh 4 ana e lRERT e P TRie Zabite Pk Sl Bgh Tener
provides woehbihationd domv@isinga .comppundwsithe fvehtioh Bed one or more
rovides a nmethod of treatnent conprising o
otgemiherapasticagents aed Rpaimacauticyl Gampesitions epmprsingrsugh

Co‘ﬁg’rﬂﬁéﬁéﬁé on of a conpound of the invention together
Wi one 'or nore other therapeutic agents. In separate

TR B5b 3086 3mbhBq R BB Lo firiion associated

wi?ﬁB?iaHreﬁ’é?bi‘éheé‘é oHa&fivity (BY. a5 ARRhbREICEARO WA £ asthma or

e invention. The invention al so provides a conpound

chobnit lobstrootive pumaonsnddiseasd giteHemeilabdrpglausemana neurological
.nmedi cal thera as well as f.he use of a compound of
i HeF R AATE s R4OE R o R Retiod et mamrBa PR Sor
adﬁ%ﬁls?é'ﬂﬂ‘tg the/marmAf, dMthetabRRARE efecthEhbLAIOf a compound of
associ at'ed wth b2 adrenergic receptor activity (e.qg.
the inuentionaf lye ifivestise further ipraddes ahmethod of iireatrnent comprising
bhstructiyv ul nonar | sease re-termlabor
adingisistiig & tepPuRalY eflpe S gnalinots iination ol ppound
of Yie InfVEhAGH Pd(g\l Rer with 8n8®fFdre diidrhbRpedtieegeRts. ON OF
THE | NVENTI When descri bi ng the conpounds,
conpositions and nethods of the invention, the
following terms have the follow ng meanings, unless
[Fn . " i .
In Sppafalh Sfc Aef e MOTetBh detfbRRRlds GPotic processes
andfihteetediates described herein, which are useful for preparing compounds of

the invention.

The invention also provides a compound of the invention as described herein for
use in medical therapy, as well as the use of a compound of the invention in the
manufacture of a formulation or medicament for treating a disease or condition
associated with B2 adrenergic receptor activity (e.g. a pulmonary disease, such as
asthma or chronic obstructive pulmonary disease, pre-term labor, glaucoma, a

neurological disorder, a cardiac disorder, or inflammation) in a mammal.

DETAILED DESCRIPTION OF THE INVENTION

When describing the compounds, compositions and methods of the invention, the

following terms have the following meanings, unless otherwise indicated.
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treatment when adm nistered to a patient in need of
treatnent. The term"treatnent” as used herein refers
W@ 2008/066598 eat mrent of a di sease or nedi cal condP@T/BP200TI008992
a human patient which includes. (a) preventing the
di sease or nedical condition fromoccurring, i.e.,
prophylactic treatnment of a patient; (b) amelioratin
Thenteray 'seerepeuticaly dfiestive amaunt'gefers tean ampeunt sy ffi icient fo effect

edifHegg phef %ffna'“%ﬁ?r U3F 3G R Bl G, ' "
condition, i.e., slowing the devel opnent of the
d| sease or rredl cal condition in a patient; or (d)

Tt Boatiant SsieTBiersinatash o is FaaGt 0% oF2liSaise or
mEGRE! SdrRitiGHRCS hadnad wt.bht RRicAdhangest ¢ recept or

activity” 1 ncludes all disease states and/or
conditions that are acknovvl edged now, or that are
found in the future, to be associated with b2

(a?ﬁ{gﬁ%ﬁg% the 8is8R5C 6{ ﬁﬁd n(}iﬂtl Tcén?lﬁHﬁ frof 86&AinG i, eéroghylactic

are no nonary i Sea

tmgmmbnaefaphhmm,and chronic obstructlve pul nonary
di sease (including chronic bronchitis and enphysens),
as well as neurol ogi cal disorders and cardi ac
di sorders. b2 adrenergic receptor activity is also

(bkamellofzting ehé dfseaisalor tnaditdl dohtitibf! I'e.) 889sing wessmn of the
I nternati onal Patent Application Publi cati on nber

diggyseamanpdicgl cansilian iaraipaléant: t ypes of inflammation
(see International Patent Application Publication
Nunmber WO 99/ 30703 and Patent Application Publication
Nunber EP 1 078 629).- - The term
(c) suppressieg the disegsa oc aedidal eosdition, iref glowingothe denetopment of
t

4RSS A BB Sl L oepi o

& as a mammal .

(d) alleviating the symptoms of the disease or medical condition in a patient.

The phrase "disease or condition associated with 32 adrenergic receptor activity"
includes all disease states and/or conditions that are acknowledged now, or that
are found in the future, to be associated with 2 adrenergic receptor activity. Such
disease states include, but are not limited to, pulmonary diseases, such as asthma
and chronic obstructive pulmonary disease (including chronic bronchitis and
emphysema), as well as neurological disorders and cardiac disorders. 2
adrenergic receptor activity is also known to be associated with pre-term labor
(see International Patent Application Publication Number WO 98/09632),
glaucoma and some types of inflammation (see International Patent Application
Publication Number WO 99/30703 and Patent Application Publication Number EP
1078 629).
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Such salts can be derived from

phar maceuti cal | y-accept abl e i norgani ¢ or organi c bases
W@rwsN4a598 phar maceuti cal | y- accept abl e i nor gani BRCDEP2007/008992

organic acids. Salts derivedgrom

phar maceutical | y-accept abl e aci ds include aceti c,

benzenesul f oni ¢, benzoi c, canphosulfonic, citric,
The teame'phiafroacevtically@cceptaglessaitiireferg ta.a saltorepared from a base

oA R Ry Ganfiniiedfion o o FRVBRE sulfeb rmamel.
SPsaIOEdrtbe gefAvedrom ph’érfﬂﬁde@tncél@ﬁé@fep@able inorganic or organic
p-tol uenesul foni c, xinafoic ( 1-hydroxy-2-naphthaic

bases@and repaiasmaceutically-asceptabla NQreaniaos argasis acidsi d)
and the like. Particularly preferred are salts derived
fromfumaric, hydrobrom c, hydrochloric, acetic,
sul furic, nethanesul fonic, xinafoic, and tartaric
Saits diriveddrars pdharrinaeelutioadichbaphablﬁeaa;ids indlydenaoatist, abl e
b norgq abesmc udg Ir me_ nEoni u cal.ciu
BHPEPUITGNiE, Renzoic, CamiphosyIiqnig, 'Cn%'@ﬁaéﬁ ”'%H@@H T,
O iy GbioRG RIS, ot gl G9, miai; mandeli,
meﬁ\@nesultonic,pnueissmltrm @adtmmmqrplmmencwqcm|@teaulfued tartaric,

p-laliendRToREs RBRlPTC L BfReY 7-aeitogierc y ndRciaue tFs! °°
ndr?g\t%éigh s é&lkﬁ 8Hd 8 [es . Pé?'M@ulbﬁy PafBREd are salts derived

ura -occurring am nes and 1 ke, such
frcan@umane, hyisiso rionwc, Imfro@nlneq, mc; $1dfur|c methanesulfonlc xinafoic,
r\'@* N - di ben yI et hyl enedi am ne, diethylam ne, 2-
@Fﬁ f ﬁ{ oet hanol , 2-di net hyl ami noet hanol ,
thanol am ne, et hyl enedi ani ne, Net hyl nor phol i ne,
N-et hyl pi peridine, glucanmne, glucosanm ne, histidine,

drap ' t hyl gl ucam
Sl BB o phaghaseicaRese PPl ROBEab SRS Incuis
t .
a'&"fﬁ*ﬁﬁ@?@?@%“&@%‘C‘%ﬁﬁ%@P@% Réicyfo B A tmagnegium,
mbmg@nld' heanganouss pbtassiim,rsefdéurs, zinc anddhellike. Particularly preferred

(T;n gate forned by one, or mg
are ammonium, calcium, magnesium, potassium and sodium salts.

Salts derived from pharmaceutically-acceptable organic bases include salts of
primary, secondary and tertiary amines, including substituted amines, cyclic
amines, naturally-occurring amines and the like, such as arginine, betaine,
caffeine, choline, N,N'-dibenzylethylenediamine, diethylamine, 2-
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-
ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine,
hydrabamine, isopropylamine, lysine, methylglucamine, morpholine, piperazine,
piperidine, polyamine resins, procaine, purines, theobromine, triethylamine,

trimethylamine, tripropylamine, tromethamine and the like.
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nol ecul es of a solute, i.e. a conpound of the
i nvention or a pharmaceutical |l yacceptable salt

waQ bseais98 and one or nore nol ecul es of a sol vePE@T/EER0011008992
solvates are typically crystgline solids having a
substantially fixed nolar ratio of solute and sol vent .
Represent ati ve solvents include by vva¥ of exanp

Thetesm "seivatelinefers 4@ Baesnplex 96 pggmﬁtﬂ orgnest bx:orae; peimore

e S5 a RO Byt ac b b By

adceptable %aﬂthﬂ?@bﬂﬁﬂ@ ldrie‘-‘@f' mwream@mhm@ of aSQd)I(/emr Sueh salvates
of stereoisonmer thereof is intended to include all

arpdypigal cryatalline splids having a, suksiaatiallysixedavples ratiosof solute and

skt &ofb<lalh Soflenfs BRULETFNAY Ao BEr FBi" [fyhanol.

ethigolt Bopropfion acktiobeikt, and ks Mk Wheh efié sbiRent is water, the
rotectln group sui table for preventing undesired

sql\ea;@ffcpr igta AydratB-no nitrogen. Representative
am noprotecting groups include, but are not limted
to, fornyl; acyl groups, for exanple al kanoyl groups,
such as acetyl; al koxycarbonyl groups, such as

It wilrhebappregided thafithe o) "or arpharotacexticallypagogptahie sph or

uch as, benzyl oxycarb
SOBYH o8 PIStEPRETRb L e b onprendaenoluse allaermitajiong s saits,
soNéﬁ@s aAd Restayisohidng, chh'ésVé soVale ofaa”‘Eharmaceutlcally-acceptable

1-di - (4" - net hoxyphenyl ) met hyl; silyl groups, such

sa!trofraestagamomer ¢fAv)mandnd of fortmu!q/(l)ju met hyl si |yl

(TBS); and the like. The term "hydroxy-protecting

group” refers to a protecting group suitable for

preventing undesired reactions at a hydroxy group.
Tr%euermS’emim-!pvcaebtmg groyipl’ odfers form potectivgy groapstdtableuor

orat Gy us e Febglcpd o A A B sodi i Sl amino-
oA o NP e 5B ot B o T PE Y ELASTEr cxampi
alkanoyl groups, such as acetyl; alkoxycarbonyl groups, such as tert-
butoxycarbonyl (Boc); arylmethoxycarbonyl groups, such as benzyloxycarbonyl
(Cbz) and 9-fluorenylmethoxycarbonyl (Fmoc); arylmethyl groups, such as benzy!
(Bn), trityt (Tr), and 1,1-di-(4'-methoxyphenyl)methyl; silyl groups, such as
trimethylsilyl (TMS) and tert-butyldimethylsilyl (TBS); and the like.

The term "hydroxy-protecting group” refers to a protecting group suitable for
preventing undesired reactions at a hydroxy group. Representative hydroxy-
protecting groups include, but are not limited to, alkyl groups, such as methyl,
ethyl, and tert-butyl; acyl groups, for example alkanoyl groups, such as acetyl;
arylmethyl groups, such as benzyl (Bn), p-methoxybenzyl (PMB), 9-
fluorenylmethyl (Fm), and diphenylmethyl (benzhydryl, DPM); silyl groups, such as
trimethyisilyl (TMS) and tert-butyldimethylsilyl (TBS); and the like.
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fluorenyl nethyl (Fm, and di phenyl met hyl (benzhydryl,
DPM; silyl groups, such as trinethylsilyl (TM5) and

wo 20080pisp8/1 di et hyl silyl (TBS); and the |ike. TPEI/EP2007/008992
conpounds of the invention contain at |east a chiral
center. Accordingly, the invention includes racemc
m xtures, enantioners, and m xtures enriched in one or

The cempoends pEthegnvention candai alfeast@ ¢hirabaenten Aa@ordingly, the

8 R G G CBARGe d ARALIS GFAh one o
mBteStePESSBMER  ThaNstopeasfaré FERtioR %Vs'dé@@ﬁbé@ éhérci%ﬁmeﬂn
an enbodi nent the conpounds of fornmula (1) have a p

encompasses the racenyc ieimeabidei casmounds asowplbaadie tdividual

erifiBietardieiiindb, At atPoRorineneiod iERe,

value of 1 or 2, preferably of 1. In yet another
enbodi nent the conpounds of forrmula (1) have a g val ue

Incﬁ‘n EmBbditeri?tigd ééﬁ%bﬁn@i oﬂfor:‘rﬂlaﬂﬂpﬁé\% aRAGe BEMt 1N

t he conpounds of fornula X represents a oxygen
atom In still another errbodl ment in the conpounds of

in Rtk raitient e bRt Biue Wihavsrathivelus ofgsa
represents a hydrogen atom and R3b is selected from

the group consi sti ntgﬂeof hydr ogen at om and net hyl
Ingtib apother emhadimgnbibercarspoundts atformgp(Bdave an m value of 1 or

In yet another enbodinent in the
2, é%ﬁ%B%ﬁ}ﬁQ?if formula (1) R4 represents a hydrogen
atom | n another enbodi nent in the conpounds of

formula (1) R4 represents a hydrogen atomand R5 is
In yet anetber embedinentdhe compaundsiehfeguda &) bave a EoalMe of O or 1,

preferably of 0.

In another embodiment in the compounds of formula (l) X represents a oxygen

atom.

In still another embodiment in the compounds of formula (1) Y represents a direct
bond.

In still another embodiment in the compounds of formula (1) R* represents a
hydrogen atom and R® is selected from the group consisting of hydrogen atom

and methyl! group, preferably both R* and R* represent a hydrogen atom.

In yet another embodiment in the compounds of formula (1) R* represents a

hydrogen atom.

In another embodiment in the compounds of formula (1) R* represents a hydrogen
atom and R® is selected from hydrogen atoms, halogen atoms, -CONHj, -
NHCONH;, -SR’, -SOR’, -SO,R” and -SO,NHR®, more preferably, R* represents a
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NHCONH2, -SR7, -SOR7, -SO2R7 and - SO2NHR8, nore
preferably, R4 represents ahydrogen atomand R5 is a
WQroep4ees ect ed from hydrogen atons and gr oupsSPCT/EXNBZ008992
and -NHCONH 2. In still another enbodiment in the
compounds of fornula (I) R6 is selected fromthe group
consi sting of hydrogen atom fluorine atom nethy
hxgi*@gl@n atam @ﬂ%x‘? 9'OYp, selpded fran hydiegeer giess ﬁng ggoups -
CW nd a met hoxy group, nost preferably a
ogen’ atom I% anot her enbodi ment in the conpounds
of forrrula(l) R1 together with R2 formthe group
wherein the nitrogen atomis boun

In$hl s erabesiment tm@em%mmunds prnela iy s aelgctaiom the

oPIRAFIRES RS Wl AP AR G o
osepa] e e g o
t

pfﬁfﬁ!ﬁ %thfégéalaBHﬁ atomin the phenyl ring holding RL
and the carbon atomis bound to the carbon atomin the
phenyl ring holding R2, n and g have a value of Gand m

|nmtmerrmnbommeait uemfcolnpdumsecsf femulaer) R'ntogditee miithi R? form
he conpounds of fornul X represents an oxygen

thﬁt%%’PY HeEf@yEemt=CH:, d\f"}eé%'f‘ tB@lﬁ‘H’QGﬁﬂ‘ atam irdposng tRdhe carbon

atbRARAAE BRBRLYrcERSIBRG"E! IXG/ROEIN3H offim 1 Bahd b the carbon

atbodatthe phehyiridghdldingiRhe group - NH C(O) - CH=CH-
wherein the nitrogen atomis bound to the carbon at om
in the phenyl ring holding RlL and the carbon atomis

[ 1 . 2
by oA RSBt g s (5 188w =
fodm the gampesNHtG(@)anlx%anaemim thé nmplgea @tdm is bdunetd the
bond and
cart%]n at%rr]n in the phenyl ring holding R and the carbon atom is bound to the
carbon atom in the phenyl ring holding R?, n and q have a value of 0 and m and p

have a value of 1.

In yet another embodiment in the compounds of formula (1) X represents an
oxygen atom, Y represents a direct bond and R*, R® and R® independently

represent hydrogen atoms.

In still another embodiment in the compounds of formula (I) R together with R?
form the group —NH-C(O)-CH=CH-, wherein the nitrogen atom is bound to the
carbon atom in the phenyl ring holding R' and the carbon atom is bound to the
carbon atom in the phenyl ring holding R?, n and q have a value of 0, m and p
have a value of 1, X represents an oxygen atom, Y represents a direct bond and

R* R%and R® independently represent hydrogen atoms.

Particular individual compounds of the invention include:



R4, R5 and R6 independently represent hydrogen atons.
Particul ar individual conpounds of the invention
WO p@BOEEIS-[ (1 /?,S)-2-({(1 PCT/EP2007/008992
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R S)-2-[4-(2, 2-difl uoro-2-phepyl et hoxy) phenyl ] -1
-met hyl et hyI }amno)-1
- hydr oxyet h 1 8- hydr ox %UII’]OHI’] 2(1 /-/)-one 4-[(1
R 5)5 K%{ W&)H‘l& ﬂl@qmu%pbewlpmﬁy)p@ems&g)rpﬁthyl

”%LL%*&@%%% R I droxauinolin-2B-one o i

75 SIARSH ARSI 2D 7 eRBYShMRRAYH!-methy
”Etéwi/l?érﬁwo%ﬂlDhy&bxﬂethﬂygﬁﬁyd’r@k?mlelhyl’)phﬁﬁbDa@m@l%ny| }

f or mam de

B M S

(1 /phenyl+femethylethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl} formamide

3) 2-({(1R, S)-2-[3-(2, 2-di fl uoro- 2- phenyl et hoxy) p

Lk
hen%

enofby«?%#%' 9L B BB e Y Sk A SRRLY ) o
R S)mgfh{/?éﬂwl?an%n% LR Sy RIS 8L UIERA 2 HRBREY ! }

eno L{ ’é-"b] @ﬁ? Fg-]z [%Z(Qy{qu{%ﬁ)t D ¥hkngretisgisheniRify! ) ph

R S)méthiyotidylHinhino pr dry2irgatyetiyyie2-iloydrppyraetiy])pheysl} am no
)-1- hydroxyet hyl ] -8-hydroxyqui nolin-2(1 H)-one

t5h[ f?-{;ﬂ]R%géﬁ(dR 8)-2233(2RiDiflosro-2-phbrylgtreixpimgthyhiemsnyile1 -
hyérfﬂﬁwm vl armnﬁlraﬁwﬁwﬂml}rzrﬂzxdmwaﬁ@yl)phenol acetate
("R, S Di f | uoro- phen | et hox )phen

] ;et 2 [hté 14 @yéiﬂtfbd?éq Rynnerwle(tmm B })agmeﬂ
(5 LM 20305 Akl meni Hpofs - heny! exhoxy) phen

yl]

f or %g éﬂ? Ey(?ﬁ ?4( Yf ErHIhLOI% ﬁ%ﬂ %%%Wﬁr}en?/f]gfﬁ%gﬁmo

2t L%&)ﬁtﬂ;ﬂ?&%%(&yamﬁbnh@m) -gn@henyl et hoxy) phenyl |
y

4-[(1R,S)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-2-(hydroxymethyl)phenol
{5-[(1R,S)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]-1-methylethyl}
amino)-1-hydroxyethyl}-2-hydroxyphenyl}formamide - formate
5-[(1R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R)-2-({2-[3-(2,2-difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyethyl}-8-hydroxyquinolin-2(1H)-one
4-[(1R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-2-(hydroxymethyl)phenol

{5-[(1R, S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyllethyl}amino)-1-
hydroxyethyl]-2-hydroxyphenyl}formamide
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hydr oxyet hyl ] - 8- hydr oxyqui nol i n-2(1/-/)-one 5-[(1
R)-2-({2-[3-(2, 2-di fl uor o- 2- phenyl et hoxy) phenyl ] et hyl }

W@pi0R036598 hydr oxyet hyl ] - 8- hydr oxyqui nol i n- 2( 1P¢H/EP2067/008992

4-[(1/?,S)-2-({2-[3-(2, 2-Di thgor o- 2- phenyl et hoxy) pheny
| ]ethyl}am no)-1-

? >5/dE¥fl(§2§)§%b'({q22 {4 &Yf-b?@q??%ah(?o %%Bﬁw’&th@&x}%ﬁ%ﬂbl
hy iy AR Fiydroxyethyll-&-hweroxyainalin2(141)-pne
rth Sz?yf(} hé?h@@#aﬁ? 3 (;P‘ (228010~ HHERL RS FEREr AL Rbthy-

f gg/cb;ny(«ﬁnmb - r@dﬂwevmwpwnycroxyqambnhbz(wyaoﬁe[ (1
R S)5-R1 Rﬂsx%{{%m Blmiﬂu@r@s@h@nwbmmg)ﬁ@rﬁw&hmo}ﬂq

-met hyl eth am no)

hydwdr@me -Bshyd;@xmwmlmnalﬂ-hm(m /-1)-one 5-[(1
4-(3,3-Di fl uoro-3-phenyl propoxy) benzyl ] am no

% 151 i/Br ?e(t{W 13, 2MWO&DMQWErO%@W1ph®nydamyI})anrm]mo) -
nox I opox e
e

B s P ks AR bbb

I] ethl -1-hydroxyethyl]-8-hyd lin-2(1H) ¢
et gL TS e Y Y nSlin A61 HsPne: SRR

f
5o 1 OYREDZ (@433 g Mo FpheryPioRgxyphenetylonino) -
1] ehlygjtc}wathyﬂ)& hydroxyqumolln -2(1H)-one, formate
hydr oxyet hyl ] - 8- hydr oxyqui nol i n-2(y/-/)-one, formate

S- [ 6Y(1R,S)-2-({2-[4-(2,2-difluoro-4-phen lbutoxy)phenyl] -1-
R, di fluoro 4 enyl but ox heny
o mtaylﬁmﬁ}amwwmwgmt yqrosywae%kﬁawMe 2
[_? 1(a{l( 1R 'S) - 2
1 ér[ﬂ%)o?d{(i pﬁb%mb‘w quﬂqqme%p ?nquethyl)phenyl] -1-
Wétﬁﬂgf’f@}} r%))l‘f il\yg%%lgfﬁ){/ﬁtéwyarOQymHBIW%&%)n&Aé n-2
m% b %{cha 05 81l 08--I % AR RS MR Y.
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(4,4-difluoro-4-phenylbutoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-
methylphenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-fluorophenyl]ethyl}amino)-
1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
3-{1,1-difluoro-2-[4-((1R,S)-2-{[2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethyllamino}ethyl)phenoxy]ethyl}benzamide
N-((1R,S)-3-{1,1-difluoro-2-[3-(2-{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethyllamino}propyl)phenoxylethyl}phenyl)urea
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hydr oxyet hyl ] - 8- hydr oxyqui nol i n-2(1 H)-one
5-1(1f?,9)-2-({2-[4-(4, 4-di fl uor o- 4- phenyl but oxy) pheny

WO p@Blydsyan no) - 1- hydr oxyet hyl ] - 8- hydr oxyqui neCT/RP( 2008992

H)-one 5-[(1 -11-
R'S) - 2 ({2- [4 (2, 2- dlfluoro-é-phenyl ethoxy) 3-

nmet h phenyl ] eth am no) - 1- hydr oxyet hyl ] - 8- hydr oxyqui
noI | (28183{2 [@ﬂgy[z}z difluoro-2-(3-

uor J[},{%%@ﬁng J]qu&fhrf?gyﬁet%y 5%?&0?1 hﬁ% %tﬁyl?%Weréxyqumolm-

YA eopehyl ] - 8- hydroxyqui nolin-2(1 H) -one 3-{1
1 dlfluoro 2-[4-((1

f’)
di h%‘ﬁqﬂﬁ?’ﬁ‘ﬂ%‘?{“ [yé’ﬁdwamﬂﬂ%‘)@? E? 1 Ihenox Jethyl}b
y

enzahﬁltwo&ﬂ‘pq(y}/phesyL)ahyliamlno} 1- hydroxyet )-8-hydroxyquinolin-
(B(y_hj_oro -[3-(2-{[(2R) - 2- hydr oxy- 2- ( 8- hydr oxy- 2- ox

g e e S
f ! . semb)(mﬁl j X@&Q?@@@Zﬁgﬁ%ﬁﬁg&ﬂwl9-8%%&%%66%-

y roxyqu
R SﬁKﬂH}bhe-(4-{2-[3-(cyclopentylthio)phenyl]-2,2-
di fl uor oet hoxy} phenyl ) et hyl ] am no} - 1- hydr oxyet hyl ) - 8-h

y dr @x<( iR e {2-[422]12- Hi)ﬂuorceZEpl'(e(nylethoxy phenyl]-1,1-

& MBI yrés@%ﬁ%{sf RIS

ydr oxyqui nolin- 2(1 H)-one
5-1(1/7?,9)-2-({2-[4-(2, 2-di fl uoro-2-phenyl et hoxy) pheny

adéﬂ pﬁ% Ln]qceu S yéarﬁcn )ta_b(-::ﬁa%sr 89(?/3?“1’)?}? gehydroxqu nol i n

-2(1 H) one and pharmaceutical | y-acceptabl e salts and
soI vates there tareq1eom standing interest are the

OfiiplsnAing interes compounds:
4-[(1R,S)-2-({(1R,S)-2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]-1-methyl
ethyl}amino)-1-hydroxyethyl]-2-(hydroxymethyl)phenol acetate
Formic acid - {5-[(1R,S)-2-({(1R,S)-2-[4-(2,2-Difluoro-2-phenylethoxy)
phenyl]-1-methylethyl}amino)-1-hydroxyethyl]-2-hydroxyphenyl} formamide
(1:1)
5-[2-({2-[(1R, S)-4-(2,2-difluoro-2-phenylethoxy)phenyl]ethyl}-amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-{(1R,S)-2-[(2-{4-[2,2-Difluoro-2-(2-methoxyphenyl)ethoxy]phenyl}
ethyl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-{[4-(3,3-Difluoro-3-phenylpropoxy)benzyljJamino}-1-
hydroxyethyl)]-8-hydroxyquinolin-2(1H)-one
5-{(1R,S)-2-[(2-{4-[2,2-difluoro-2-(3-fluorophenyl)ethoxylphenyl}-
ethyl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one
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4-[(1 R §)-2-({(1
K,S)-2-[4-(2,2-Di fl uoro-2-phenyl et hoxy) phenyl]-1

WO p@Blydsoet hyl } ami no) - 1 PCT/EP2007/008992
- hydroxyet hyl ] - 2- (hydr oxynet hyl_) phenol acetate Formic
acid - {5-[(1

R S)-2- 2,2-Di fl uoro-2-phenyl et hoxy)
phen@-l[(]1$?1§) Bﬁ{}r}/\ -62, E;dlétmwer?ophqnylethoxy )phenyl]-1 1-d|methyl-
5. 1 PR S AR o BRI D)) phenyi

L%P)c;i(i/e?hmylnf) 81;1ydroxyqui nolin-2(1H)-one 5-[(1
The’ )nv%nﬁér?c&ﬁwphgegalgofMﬁ?ﬁ%b@uf?@aq Y hidaRmNs ReARH sk §Y!

}amno) - 1- hydroxyethyl | -8-hydroxyqui nolin-2(1/-/)>one
thsrqr(eljtlcally effectlve amount of a compound as hereinabove defined and a

pq%{Sl i(ﬁ% %maﬁﬁacfarlrfé?ro 2- (2- met hoxyphenyl ) et hoxy]

- hydr oxyet hyI }-8-hydroxyquinolin-2(1 /-/)-one 5-[(1
R S)-2-{[4-(3, 3-Di fluoro-3-phenyl propoxy) benzyl ] am no}
In-an embddiosrdtofi$he pFe&enymenmtheopfhamﬁ{ceuﬁpalmmposition further

c%éﬂ%%r%pééfcﬁw %gﬁ?tﬁv&darfountr S e & ot b RRY ?hé?abeutlc

agenyslr oxyet hyl } - 8- hydr oxyqui nol i n-2(1
- onebs- [ (1R S)-2-({2-[4-(2, 2-di fl uoro-2-phenyl et hoxy)
phenyl]-1 ,1-di methyl ethyl}

FEE %o&wr\?q#n EBhBr et DRl e armabehica

COPRPBYITI isTOFMPIATEY fof BmidstrafsmBPihatRIdny ef f ective
anount of a conpound as herei nabove defined and a

phar maceutical ly acceptable carrier. In an enbodi nent

THR o i Githe e fhriedR A REB R e FRned gray also be
coptBined Wit cHEBHYhoRd ohiee tiiirapaNitR: YIRS, ih paIredulat drfe or more

agents. It is also an enbodi nent of the present
drugs selectsd fromaithe geoymeensisting ¢fcarticosteroids, an antichlolinergic

agents and PDE4 inhibitors.

In a preferred embodiment of the present invention the combination comprises a
compound of formula (1) as hereinabove defined and a drug selected from the
group consisting of fluticasone propionate, 6a,9a-difluoro-17a-[-(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17f-
carbothioic acid S-fluoromethyl! ester, and 6a,9a-difluoro-11p-hydroxy-16a-methyl-
3-oxo0-17a-propionyloxy-androsta-1,4-diene-17p-carbothioic acid S-(2-oxo-
tetrahydro-furan-3S-yl) ester, mometasone furoate, 3(R)-(2-hydroxy-2,2-dithien-2-
ylacetoxy)-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane bromide and (3R)-1-
phenetyl-3-(9H-xanthene-9-carbonyloxy)-1 -azoniabicyclo[2.2.2]octane bromide.

The invention is also directed to a method of treating a disease or condition in a
mammal associated with 2 adrenergic receptor activity, the method comprising

administering to the mammal, a therapeutically effective amount of a
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conposition is fornulated for adm nistration by

i nhal ati on. The conpounds of the present invention as
woheesionabove defi ned may al so be conbi ned w t hPGIEP2907/008992

more other therapeutic agentgg_in particular one or

nore drugs selected fromthe group consi sting of

corticosteroids, an anticholinergic agents and PDE4
phanmalceutbct:ai compoaiti@neromprwhgaatﬁaoadrenergm receptqrragoaist

ti th d of .
acefdit 15 the PiaseRERUPRlast S FEPRHEGTar Tfelohrs e ethacappiied
toftﬁ@ﬁ‘ebhﬁeﬂtr SFUPJiSeasd 8F LorHifdn Whidhi is %Sélﬂﬁld%ﬂpﬂi%éé@ spreferably

9a-difluoro-17 a-[-(2- furanyl carbonyl) oxy] -
asﬂhmaymobmgmqoeatru@it\@WUJmooau@aelasﬁta 1 ,4-di ene 1 7b-
carbothioic acid S-fluoronethyl ester, and
6a, 9a-di fluoro-1 1b-hydroxy-16 a-nethyl- 3-0X0-1

THemRIHGY enrdstiny R0Reasé eaﬂ alst 5B QBﬁheH \X/thﬁathé%bbb@ ofthe

acid S-(2-oxotétrahydro- furan-3S-yl) ester,
praserﬂtlawﬂmnftortbatreatmermof(eedmwmmye:mcﬁtlcm seleeteerom the

oruA EahSStAG At Sk Bh gg§3/rpgf)apu¥302nal 2GRN GRIE AR, ZafdiSe
d@?@@%t ¥hddnfathinsabk hene- 9- car bonyl oxy) - 1- azoni abi cycl o

2] octane brom de. The invention is also directed
to a method of treating a disease or condition in a

e S ated with b2 adrenergic receptor
G%%#Y@?'efﬁg UGMERS conpri sing administering to the
manmal , a therapeutically effective anount of

aphar rmceutl cal conposition conprising a b2 adrenemé;l c
Thecomppoundsyolithe invantion diande prepaeedusisg e meteeds a

T I G
apBPéé@t@ﬂrtMaﬂWﬁél%?'@plcﬁr@f d;.lﬁsﬂéﬂéﬁ PRICBE® cORdiBbRS (lieS, reaction

Obstructive pul nonary ease. The nethod of treating
temperateeese times, mo@rai@sa;ﬁpea@antm selvantshpressgpes, €1c.1 ae given,

resent inve on to_th t
otrRpEpen o Rier T oo et iRt ShePufe AR, Bptimum
re%’cgtm (gidﬁlﬂlcﬂ@hay YhALG R the Paicalad sésantdic @ol@hs used, but such
conditions can be determined by one skilled in the art by routine optimization

procedures.

Additionally, as will be apparent to those skilled in the art, conventional protecting
groups may be necessary to prevent certain functional groups from undergoing
undesired reactions. The choice of a suitable protecting group for a particular
functional group, as well as suitable conditions for protection and deprotection, are
well known in the art. For example, numerous protecting groups, and their
introduction and removal, are described in T. W. Greene and G. M. Wuts,
Protecting Groups in Organic Synthesis, Third Edition, Wiley, New York, 1999, and

references cited therein.

Processes for preparing compounds of the invention are provided as further

embodiments of the invention and are illustrated by the procedures below.



di sorders, and inflammtion. General Synthetic

Procedures The conpounds of the invention can be
wpempasasoB usi ng t he nmet hods and procedures deskRCT/BR907/008992

herein, or using simlar methgpds and procedures. It

will be appreciated that where typical or preferred

process conditions (i.e., reaction tenperatures,

tinmes, nole ratios of reactants, solvents, pressures,

etc.) are given, other process conditions can al so be
Ingeeeralnerss the temposedssoifoadulad@b) may berabdained by reaction of a

condlt o) na wi.th the particular reactants or
ﬂ@@ﬂ“éﬁug“gﬁ%ﬂ“condltlons can be determni ned by
one skilled in the art by routine optim zation
procedures. Additionally, as w be apparent to those
skilled in the art, convenrlgn pJait ecti ng groups nay
be necessary to prevent certa nctional groups from
under goi ng undesired reactio e choice of a
suitabl e protecting grouB"TBr a particular functiona
group, as well as suitable condjtions for protection
and deprotection, are well known in the art. For
exanpl e, numerous protecting groups, and their
jntroduction and rempval . are described jn T W Geene
Ris@ goumselgnted froppretiePhy —BHGE9) anerRy alﬁ.achydrogen atom or
Synt hesi s, plrd Edition, Wle New York, 1999, and
R rf@geﬂmmth Bi fasen theegreup — Nbi—@&é%%i—%r wheegha thegitrogen atom

SRR 0 S RaHA T3 B YA S g atom s

bou@ tB1tee edorsatbal ivink pheayiira holdngeR? bed corrpounds of
formula (1) may be obtained by reaction of a conmpound

1% d deéhﬂoﬁéllﬁydv&g @rbfbctuh r&p bEckt a8 beHByISbES bEB-

from - is a hydrogen atom or
methoxybenzyl group or

R' together with P! form the group —CH,0-C(CH3)— wherein the carbon atom
bearing two hydrogen atoms is bound to the carbon atom in the phenyl ring
holding R and the carbon atom bearing two methyl groups is bound to the oxygen

atom holding P".and R? is a hydrogen atom

with a compound of formula (llI):

: 6
GA R FF R*
R R*® n m p q \@7R5

an)

wherein:

R3 R® are independently selected from hydrogen atoms and lower alkyl groups
and G?is a group selected from -NH; and NHP? wherein P? is a conventional

amino protecting group such as benzyl group

or
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Rl together with R2 formthe group -NH C(O) - CH=CH
wherein the nitrogen atomis bound to the carbon atom

wo eooshessphenyl ring holding RL and the car bon BETREP1087/008992
bound to the carbon atomin_tBe phenyl ring holding R2
and Pl is a conventional hydroxy protecting group such
as benzyl group orpnet hoxybenzyl group or Rl together

RYi is fa Rdrogematame ogadower alkyl2gpoap @re)R>’ together with ks :form and

_@Zr b@pﬂ at om bearing two hydrogen atons is bound to the
=QdPEIIREBA the phenyl ring hol ding RL and the

CERLER 0 SHSEAI e R oLk e o
i | 7 i 8
cly SRROUTSCh KON HEDN L 4% MBerel RO/ SO and

thegreupsal kyl groups and G is a group selected from
-NH2 and NHP2 wherein P2 is a conventional am no

protecting group such @s benzyl grbup orR3a is a
hydrogen atom or a lower alkyl «gr and R3b together
with GQ:formand =0 MNox group and H4 and R5 are

sel ected from hydrog:‘ r hal ogenxatgs or groups
selected fromCl-4 kyl, G -4 al koxy, -CONH 2

-NHCONH 2, -SR7, -SOR7, -SO2R7, SO2NHR8 and t he groups

R6 is selected from hydrogen or hal ogen atons or

groups selected fromCl-4 alkyl and G -4 alkoxy R7 is
Raisgelerted fpm Bydreges of yialagenidipmgrasgsoups selecte from Cq4 alkyl

and Cq4 alkoxy
R’ is a C14alkyl or Ca. cycloalkyl group
R® a hydrogen atom or a Cy_4 alkyl group

and X, Y, m, n, p and q are as defined above

The nature of the reacting groups G' and G? depends on the coupling reaction that
is employed to obtain the compounds of formula (l). The different coupling
reactions between compound (ll) (the phenylethanolamine moiety) and the

corresponding compound (lil) (the fluorinated tail) are summarised in Scheme 1

and described below.

Scheme 1



R8 a hydrogen atomor a Cl-4 alkyl group and X, Y, m
n, p and q are as defined above The nature of the

WO e@8#se8 gr oups Gl and G2 depends on the coupPCTIgP2007/008992
reaction that is enployed toqgbtain the conpounds of
formula (1). The different coupling reactions between
conpound (Il) (the phenyl et hanol am ne rml ety) and the
corresponrdi compound (111) (the fl uoaraed tail) R# ¢

al teps henyl gl yoxal s of formiba

(corre pondlﬁ'ﬁj to compounds of generat formula Il (llc)

3 B2 is agygrodp t NHg)
reduetive al atpon step, | medi at es
ey WHY be achr eveg weri ety
such as tetrahydrofuran, al cohols as
or isopropyl algohol, as lvvﬁi | ops a
Yents such a th&nol / t et rahydroflur an,
i Ayd sul f oxi
nggpei ng bef;
speC|f|caIFr§/ bet ween’ 15 and 70 C. The
redpici ng age t may be a hyd£| de such as sogl ym
ﬁdl um cyanobot ohydri,de or so oP
yg i de as S l|°hydr ogeR’
al yst ~kadi um o
rnative,
ng t8°co 0

QLMm.a group =0 to give,
kyl &Bi on process, the sane

|
HO 0]

wherein R represents a group of formula:
6
. R FF »
X Y
R

In a first alternative, phenylglyoxals of formula (lla) (corresponding to compounds
of general formula Il wherein G' is a —CO-CHO group) may react with a compound
of formula (Il1a) (corresponding to compounds of general formula (IIl) wherein G? is

a group -NHy) to give, in a reductive alkylation step, intermediates of formula (XI).
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This step is carried out under simlar conditions and
sol vents as the previously described. In athird

W@ bkdson@ps ve, the phenacyl brom des of fornul aPCi/ERY007/008992
(corresponding to conpounds _g% _general fornula Il
wherein GL is a -COCH -Br group) nmay react with
protected am nes of formula ?NI c) (corresponding to

This mmmay kst aglueradhin a vanety of Bolvenise such astetrahygrgfusam

oo S5 aR) BRI SRRy ek BRI BRERRE gonems
SL(Cw ad h'retﬂ'zih&/tétfél%ﬁﬁufﬁw eﬂ%rfbilﬂétfa?@dﬂbfhrdmomﬁiéthylsuIfOX|de/
sol vents such as tetrah)égr of uran or dichl oronethane in

methangt, ébeﬁwepetratwle rapge being/ketweenHiandat0® G eneressgecifically

o8 2R a0 R Ao iy R 2R SRR g

bdr@ﬁytwfe tspdiing bsiarﬁdtﬁ)ra e &cﬁwumqﬁaéabwﬁ@oﬁwﬂde as well as

The reaction may be carrled out in a solvent such as
hydsogem plirsar bydragenatiomaeatnlystsucinas palladigmmglyarcoal.

al cohol or in a mxture of solvents such as

nmet hanol / t et rahydr of uran, et hanol/tetrahydrofuran or

di met hyl sul f oxi de/ net hanol and at a tenperature fromb5
Inta)sém\dchlteTh&tuweeauunmycdmlabf foagnuibee (1) t(gdnrestmmimgwtoas

N T e
reEé‘ﬂN‘ﬂg ng‘éa&‘ﬂéféﬁe 6%%@% P (@Qtré YRGS G&%lpounds of

rotectinggroup P2 - usual eing a benzyl

geg'remalrformal)a IHavheraivel tbgemreawﬁhcﬁ ﬂwyruira)gmnm?(ahtmglve inan
| 1 adi um o C |numd xi de, .a

afifoaptisegLRive ARHEESN pekorsoine SAhE MF e AR et Dx.

Tlﬁf %féﬁcls%'rr‘?ed)buﬂm%r%flél* d&l@it%s drid $oliEHts a8lthepreviously
slightly acidic nedia, at a tenperature fromroom

deseripedat ure to 70 OC and at a pressure from1l to 3 bar
to yield the conpounds of formula (XI'). In a forth
alternative, protected bronmohydrins of formula (lid)
(corresponding to

In a third alternative, the phenacyl bromides of formula (lIb) (corresponding to

compounds of general formula Il wherein G'is a —CO-CHz-Br group) may react
with protected amines of formula (llic) (corresponding to compounds of general
formula |1l wherein G2 is a group NHP? (being P? a conventional amine protecting
group such as a benzyl group)) to give ketoamines of formula (VI1). This process
may be carried out in many solvents such as tetrahydrofuran or dichloromethane
in the presence of.an acid scavenger such as a tertiary amine as triethylamine,
and at temperatures between 5 and 60° C. The compounds of formula (VIII) may
then be reduced to yield the aminoalcohols of formula (iX). The reaction may be
carried out in a solvent such as tetrahydrofuran, methanol, ethanol or isopropy!
alcohol or in a mixture of solvents such as methanol/tetrahydrofuran,
ethanol/tetrahydrofuran or dimethylsulfoxide/methanol and at a temperature from
5° to 100° C. The reducing agent may be a hydride such as sodium borohydride,
sodium triacetoxyborohydride or sodium cyanoborohydride as well as hydrogen

plus a hydrogenation catalyst such as palladium on charcoal. Finally the protecting
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conmpounds of general formula Il wherein GL is a group
-CH(OP 3)-CH2-Br (P3 being a conventional hydroxy

Wpe@sees)shg group such as a silyl ether)) may BOREPADE008992

primary am nes of fornula (I_I1%3a) (corresponding to

conmpounds of general formula 'l wherein G is a group

-N tg give internediates of fornmula (X). This reaction
grogp Rir-ubeallyobeing @ hergypgrosipnowydie emaengdiby owassgdr |

oy T

sdlveéntanen o3 mBthanbp ‘é'tﬁé??@l,ciﬁhgrac@téi@, Hedtfeoadid epl vent and
in a range of tenperatures between 60 and 140 OC. The

dimﬁlw}tﬂrmafnidenén B nauseal ionglightlylasidie mediazatia/tempsrature from
' hi b f f ide, ani f
roBfrbfismne BitE il THEE At A4 Hteablrd B8 LI AL 17 Diefetne, o

coargpdaidsasrubytha@arxni um f 1 uoride, to give internediates
of formula (XI). I'n a fifth alternative, epoxides of

formula (lie) (corresponding to conpounds of general
formula Il wherein GL is an oxyran group) may al so

In"£R¢th Mférﬁaﬁife?bﬁﬁé@l@d%ﬁ?@y@r}ﬁng of %PI%@P%ﬁogrﬁslanding to

correspondi ng to comnmpoun genera
conoweids dEyeneral fgmoulp |FWhR2IN Biisg gRup—CbitOer)-Cohdr (P?

oo 8 coRvenir BeSgroREfie Foubgichian s Yatidal fay alkyiate
prt?@r&%rﬁﬂn@g R rmidia ﬁﬂﬁ%’&c%?ﬂe\éggf\@inﬁ Y5 i&oﬁﬁ)oﬁbeg BPbEneral formula

ydrofuran or "w t hout ehts at "al in~a range
1| efhereimp@F &t aigesiphdthig tngige intecmediates®f fasmalaf(X)aThis reaction is

et KT ot st By R FMAD 4
po??émsc%m?eto?%oefu% Biehiitthate, QH R VEkety ofsdleertd lsuch as
group, the de d h hyd

benzylation I1s carried out” wt ydr ogen
diexahea dindethytsuifoxida or atsal wishoutsolveat apdlin adange ohtemperatures

har caal,. Thj s achieyed using.a vari of .
DefPrE DS Ao ofhe feshaval et Fle PG dRUB Py Slayasiv
etifdr, I15ERIGVEH by nfbamBWfRe fiGbridd hEiBh! tor @%bRipfe MBHeTornT B a

pressure of hydrogen |ies between 0,6 and 3
quaternary ammonium salt such as tetrabutylammonium fluoride, to give

intermediates of formula (XI).

In a fifth alternative, epoxides of formula (lIc) (corresponding to compounds of
general formula Il wherein G' is an oxyran group) may also react with protected
amines of formula (lIllc) (corresponding to compounds of general formula IlI
wherein G2 is a group -NHP? (being P2 a conventional amine protecting group
such as a benzyl group)) to give intermediates of formula (IX). This process may
be carried out in many solvents such as alcohols, tetrahydrofuran or without
solvents at all, in a range of temperatures between 20° and 140 °C.

As a final step, compounds of formula (XI) are deprotected to the target
compounds of formula (1) by conventional methods. When the protecting group P’
is a benzyl group, the debenzylation is carried out with hydrogen and a
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bar and the tenperature between 10 and 30 0C. When
the protecting group Pl is a p-methoxybenzyl group,

W@ biog/oneEys be cl eaved by hydrogenol ysis (usi ng PEEEBRAE008992
catal ysts and conditions desggi_bed above) or by
treatnment with an acid, for exanple acetic acid,
trifluoroacetic acid or hydrochloric acid, optlonally

hydiogeratianceatalyst sichaasspalastism aicehateoalal bis stepishgehiened using

2 bl R Rl SR TP BB TRl BhRIERGr B na i a

neftrdl be shghtiedtidic Inheda. TlﬁPélEfé%%Uré/\bﬁ Rydrdgéelias bBﬁvé&rp@'B and 3
-CH 20-C{CH 3)2- , deprotection of the isopropylidene

bagandthedemperatuse betweeni ‘&/%anwot%ewrm@hthammtec&nngapr P'is

2 it EP T B F aPOEBRALL B Bl ifting the same

cdthlysts, ar(d\EBnoﬁtibi\s(dééé}lbéﬂ belé) e by peaRértalithyan acid, for
avai | abl e or maé[ﬂ e obtai ned by methods well known in
8

enamepleuacgtlgag\de praacgtic asig emHwdseeoriepgidx aptionslly in the

prePie i1 EbeBLalohies felet - RERAT BHCHR FaTRERARE

tefrb®ydrefuran %?Glo&Bné‘hﬁB]e?terﬁﬁérﬁmr@ fébm ¥Sorft témpeRfidre to the

description 54 or GB 1247370, exa 1) or exa

DG PRGN BEraha T REGaaT eI L fomn He SaHobe O (GHa)

aclofBliot e 193030y G AGaBURAT b abtic L by Yiffent wih

arldcid Thsing e 8ame dvidyane sonditiéns sy daséribed) athaue)be
obt ai ned foll owi ng nethods described in Chem Pharm

Bul Il ., 1977, 25(6), 1368, conpound Il; J. Med. Chem,
1974, 17(1 ) , 49; EP 147719, exanple 1. The protected

I [
T At B B Rl () N L I P Eter, 1501

conﬁnem@lmﬂuallam;e arimaylbe mmnem(mathods welldknownainghe literature
16578

d the 04/
st 0 dinia T ORGIGIVaas PBIOTRRAP Bl Btk Bfesianding hydrates-
prgﬁér’éeq’?orﬁ%Eb#@%d%lﬁ%@ét@ﬁﬁ@ﬂ&es of formula (IV) (for ex., see EP
147719, example 2; US 4,753,962 description 54 or GB 1247370, example 1).

For example the phenylethanolamines of formula (lle) may be obtained following
methods described in J. Med. Chem., 1976, 19(9), 1138, compound 19; DE
2461861, example 24. The phenacyl bromides of formula (lIb) may be obtained
following methods described in Chem. Pharm. Bull., 1977, 25(6), 1368, compound
Il; J. Med. Chem., 1974, 17(1), 49; EP 147719, example 1. The protected
bromohydrines of formula (Ild) may be obtained following methods described in
the document US2004059116, example 9C; the document W02004/011416,
example 2 and the document W0O2004/016578, example 1ii. The oxyranes of
formula (llc) may be obtained following methods described in WO 01036375,
preparation 12; J. Med. Chem., 1974, 17(1), 55.



preparation 12; J. Med. Chem, 1974, 17(1 ) , 55. Many
of these internediates may al so exist in an
wer@sviacserically pure form (see, for ex., O geei/EP2007/008992
Process Research & Devel opnepg_1998, 2, 96;
Tetrahedron Lett., 1994, 35(50), 9375; WD 02070490
exarrFI e 1/ X, EP 0147719) As it has been expl ai ned
Maey of theselietermediatesomay ilsacexisipan emantisenersely pres fom (see,

of STl Bat £ RBLEh  BE SPA 958858 S Forarton Lot

19%36(50&”9@76 ON© @20’&)4@0%)@%&66/)(184‘:’@064(??19)” oups R3a
4, R5 and R6 on the other side. Schenes 2, 3,

4 and 5 illustrate the preparati on of conmpounds of
formula (111) having different &, R3a, R3b, R4 and
: orél & n"EUr%CdTQ p RPtHES&SbSuUNds of
5 Aﬁﬁthglégié%ﬁeﬂbﬁné@b@f & W? a gr?% E) nds o

mpounds of fornula ( or r espondi ng
fotroulaldl)cepeadsds thé cbupling eeaction fc)llomtmtteu abtaid dasmpoundd (1) of

d
thees Vit imyeR o BB 15,5 06 PoB B LinE A & QP < K R, R° and
RQ@r'i‘?deS(t)t'hQGS@ife hydrogen, fluorine atom G -4 alkyl, G
-4 al koxy, -CONH2, -SR7, -SOR7, -SO2R7, - SC2NHR8 and

R6 sel ected fromthe group conpri sing hydrogen, C
al ky!, G -4 alkoxy. Schene 2 :wherein: R3ais a G 4

10 - Scﬁ*é?%s ggﬁag%%%ﬁﬁg?ﬁé gf%&#agﬁri’r et rﬂ&&gﬁdﬁ Qf formula (Ii1)

haGingidifferemt G2, b2R* afid R5GroyBER 7, - SO 2R7 and - S0
2NHR 8 R6a is selected from hydrogen atom or groups
selected fromC alkyl and G - al koxy ROa represents a

hal ogen atom or an al kyl or aryl sulfonate such as
THEEbdtH | shoWinGR Bchemé 2frhay Barised|ts wbtaln #he compounds of formula

II’%)t gérlrjgsnpsol#\ldfm%nt%ttﬁe compounds of formula (Il)) wherein G2 is a —NH;

15 group, R® is hydrogen R*, is C14alkyl, each R* and R® are independently
selected from the group consisting of hydrogen, fluorine atom, C.4 alkyl, C1.4
alkoxy, -CONH, -SR’, -SOR’, -SO,R’, -SO,NHR® and R® selected from the group

comprising hydrogen, C14 alkyl, C4.4 alkoxy.

20 Scheme 2:



and R7, n, m p, g, X and Y are as defined above
Ket ones of formula (I11d) (corresponding to conmpounds
w@Roogessesal formula 111 wherein R3b toget her WEHEED07/008992
formand =0 (oxo0) group) may. e prepared by a
pal | adi um nedi at ed coupling of an aryl halide or
sul fonate of formula (XIl11) wherein R9a stands for a
hal ogen atagm or a sulfonate gr oup. In a standard
G,

pr ocedur el ‘t;n:@ npoungd, ofx{o Hﬂf’%\fct'zﬂqulzlélc"fz}sY
with a tin I e"‘ger’ﬁerln situ bytreatrrent
substi tuted \& pyl aﬁet atR&’ 0

formul a (Chl) W th
tri-n- butyltln nmet Hoxi dei n the presen ¥ of a suitable

pal I adi um cat al yst |such as pal | adium acetate and a
phospi ne such as tri-ortho-tolyl phosphine in a
non- pol ar sol vent such as tol uene. Prgferably, t he

reaction R car/ t re conprised
bet wee®=80 B?%[%%ﬁ&?] 26%@ Lormul a (NI d)
(correspon to @@npounds of genera formula I11
wherein R3b together with G formand =0 (ox0) group)
may be easily converted to the correspondi ng am nes of
formula (Nle) (corfesponding to conpounds of general
formula Il whereip R3b is a hydrogen atomand & is a
-NH 2 group) by reaction with ammnlumacetate or

ammoni um ggedr oxi de i n the presenc RY reduci ng

agent .H,- [Pﬁah"#ﬁ'gblnﬁézldfdhlﬁ?(é'@ t.dn avariety of

sol vents S tetrahydrofuran ar céhol s as

met hanol , geftfanol or {"8opropyl al cohol, as well as a

m xture of solvents such as nethanol /tetrahydrofuran

or ethanol/tetrahydrofuran. The tenperature range my

be between 5 0C and 100 OC but nore specifically

'E&g Ween 15 0C and 90 O0C. The reduci ng agent nmay be a

ri'de such as sodi um borohydride, sodium

ﬁﬁa$@or dride or sodiumtriacetoxyborohydride as

rogen plus a hydrogenati on cat al yst such as
ound

ganeyd). N ¢ . dn the speci case of co
RTBPRES 217 PRES)ec oD eRaiT AEM MR MaBaRS SSieBled from
C14 alkyl or Cy4 alkoxy, -CONHj, -S-R’, -SOR7, —-SO,R” and -SO,NHR®

R® is selected from hydrogen atom or groups selected from Ci.4 alkyl and Cq.4
alkoxy

R% represents a halogen atom or an alkyl or aryl sulfonate such as

methylsulfonate, trifluromethylsulfonate or p-toluensulfonate

and R’, n,m, p, g, X and Y are as defined above

Ketones of formula (llld) (corresponding to compounds of general formula 111
wherein R® together with G2 form and =O (oxo) group) may be prepared by a
palladium-mediated coupling of an aryl halide or sulfonate of formula (XIIl) wherein
R% stands for a halogen atom or a sulfonate group. In a standard procedure, the
compound of formula (X!Il) is reacted with a tin enolate generated in-situ by

treatment of a substituted vinylacetate of formula (XII) with tri-n-butyltin methoxide
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of general (111) wherein GQ is a -NH 2 group, R3b is
hydrogen and R5 is -NHCONH 2) or the groups: the path
WG bwss46s98 Schene 3 may be used. Schene 3: wher ePCI/ERBDAT/008992
is a Cl-4 alkyl R4b is selech ?d from hydrogen or
hal ogen atons or groups selected fromGC - alkyl or
Cl-4 al koxy, -CONH2, -SR7, -SOR7, -SO 2R7 and -SO
in2ABIRBSSERBE af @ sistable pailadiwmcamuxtmlcla asrpaliadiugn aoetate and a
and. R36, .RD 7 X and Y are as de
PERHIE Risime 0-atne SouBnaSonifa 3] & nbofhalap ifieni s as toluene.
P@%@Bgﬂﬁa I‘éfacﬂélﬁ‘@sf éérnfa@ rd"t' bea |tér'np¥é4‘h%@ ébnﬁﬁﬁ"séd)ﬁ&Wé%h 80 °C
forman =0 (oxo0) group) may be prepared by
anfept®PCct i on of the correspondi ng acetals of formula
(XI'V). Deprotection may becarried out by treatnent
Wi th an acid such as hydrochloric acid or sul phuric
acid in a solvent such as water, nethanol, ethanol or
Ketehesibf/ fhroula @hd piwdrrespendieg 4 compbunds obgemeral formula il

WRGEBBY GaSie MIPACT RIrY 20 (PeebGRIPR GBS gtﬁﬂb’meﬂed to
th?f o%gﬁéﬁ’%m% Hl;iéé‘of fdrsn‘Mhegﬁ%e cgﬁgs;?&%ﬁﬁﬁ% céﬂ\f‘ngBt s o

grou easily converte

generaldepouldil i gvrereineR® asf afhydragem dtbhea)d dos aeeN}dmghonlg) by
ounds of gener formula |11 ein R3b is
relUHTUHEN SHTBA RS Cata R AR AT BY e Renge of a

regggi?%gbﬁt. T hidVdagtion ﬁ‘régr%é)zlé‘ J‘iél@é?dt ﬁga%hgt eWF% such as

or ammoni um resence of
tetrahiydrofngana,gajmholg s meihanoloathampl belsopropybdlcohol laa veell as a

it e S redson N Ao el rn.
TH t'&ﬁﬁéi‘éﬁlré’f'aﬁd@ MR e BatieeRS °C and 100 °C but more specifically
between 15 °C and 90 °C. The reducing agent may be a hydride such as sodium
borohydride, sodium cyanoborohydride or sodium triacetoxyborohydride as well as
hydrogen plus a hydrogenation catalyst such as Raney® Nickel.

In the special case of compounds of formula (llle2) (corresponding to compounds
of general (lil) wherein G? is a —NH; group, R* is hydrogen and R® is -NHCONH,)

or the groups:

)k '\Nj\NH
NN

the path shown in Scheme 3 may be used.

Scheme 3:
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met hanol / t et rahydr of uran or ethanol /tetrahydrof uran.

The tenperature range nay be between 5 0C and 100 0C
whea08twise8 speci fically between 15 0C and 90 0QCIER2007/008992

reduci ng agent may be a hydrpgle such as sodi um

bor ohydri de, sodi um cyanoborohydri de or sodi um

triacet oxyborohydri de as well as hydrogen plus a

hydr ogenati ongcpteal yst such as Raney(r) N L R*For

t he prepar atgo 0f ~& OHPEILIRXHCHY] [AFgOH]l Y wherein
@ is a -NH200 R3b is different fro RBgen
and R4 and R5 ar | ectoed fromthe group consisting

of hydrogen, halfogen atoprs, C-u alkyl, G al koxy, -SR7
the path shown in Schenef 4 may be used. Schene

4: R3b- MyCl wherein: R3a pnd R3b are Cl-4 al kyl R4d and
R5d are selected from hydrogen and hal ogen at ons or
groups selected fromC -i -4 al kyl, G -4 al koxy and
-SR7. and RQ,RJR n, m p, q, X and Y arg _asgeefined
above Ketope of f or ulaxf R si ng to
compounds 0 @Arnuﬁmapﬁf] [§9]°re| n Rtboget her
with Q forma 2 (oxo)mdgroup) may react with
Grignard reagefits of formula R3bMyCl in a solvent such
as diethyl ether, tetrahydrofuran or dioxane and a
tenperature from-78 OCfto 50 OC to give al cohols of
formula (XVI). Tertiary lal cohols of fornula (XVl) nay
be treated with an alkyly nitrile (such as acetonitrile
or chl or oacet o%'yatrl le) i'n the presence of an asid
(such as sul phtiric ac r ). ‘@e an

i nt er medi &tL¥Aniq ch'ﬁ Xi&?w&:ﬁ]ﬁe“ i ea spaci di ¢
hydrolysis to giye_t he correspondi ng am nes of fornula
(INf) (correspgfiding to conpquesls of general fornula
Il wherein G is a -NH 2 group). The cl eavage of

wherein:
R%is a Cy4alkyl

R*is selected from hydrogen or halogen atoms or groups selected from C1.4 alky!
or Cy4 alkoxy, -CONHy, -SR’, -SOR’, ~SO,R” and —~SO.NHR?,

R is selected from -NHCONH, or the groups:

0 0
*\N)kNH *\N/U\NH
! PN

and R% R’, n,m, p, g, X and Y are as defined above

Ketones of formula (111d2) (corresponding to compounds of general formula Il|
wherein R*® together with G? form an =0 (oxo) group) may be prepared by
deprotection of the corresponding acetals of formula (XIV). Deprotection may be
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the internediate am de nmay be carried out with acids
such as acetic acid or hydrochloric acid, optionally
W0 pooBh&spy esence of a sol vent (such as water OPCT/EP2007/008992
et hanol) and a tenperature f.mgm roomtenperature to
t he boi I ing point of the solvent. The path shovvn in

Schene may be used to gbtain t e coppounds o
carafemuabmt'rqagy\em:mt? éemfgﬁ%@ £% hydieoc cﬁﬁ'\%gf slphuric acid in

oSS o 4 BT, bt R s

fr&ith, room temperatyre %o thedbdilirg poims oflttfei sudvkerdbove and Z is
selected from-CN and -CONH 2 groups. Wien R4 and R5
are selected from hydrogen or hal ogen atonms or groups
sel ected from Cl-4 al kyl or C -4 al koxy or -SR7, the

Kénesiof mm@(lllaay(d@ere@pbmhgd@ coHfpounds lof geheral formula Il
al um ni,um borane or sodi um borohydride in a

WB@W% Re® ¥hqswltn lfgfm an &} (axo) geaurdray be @asily conveited to

B fiirBRsngs BF Rih i 18e) GohEBRHARYAT cohpBdestr

géﬂé?aﬂf@fmﬂ%dlll%h&@ﬁﬁﬂ”qg@ iirugen attin ZRY & -AIHCDNG, @t group of
t he reduci ng agent could be hydrogen plus a

forypdlasgenat i on catal yst such as pl ati num di oxi de or
Raney(r) Ni ckel.Hydrogenation nay be carried out in a
sol vent such as hanol or etihanol in a neutral,

acidic or basigc_ ia, at a< ature from10 OC to
30 OC and at a pres @reoﬂrom 3 bar. The conpounds
of formula (XIl1);—(XV) and oused as starting
rraterials in tHe Schemes 2 to 5 may be obtained by a
varLz of net hods sonme of which are described in

arsbﬁemag -NHagresp) by rgastina yvity agesiun gcetata ol annenigm
h}o‘%&.&& w %dbl%geﬁge Sf)grr)géﬁbqr?g %eﬁt(.)rl'%lr@action may be carried out in

a variety of solvents such as tetrahydrofuran, alcohols as methanol, ethanol or
isopropyl alcohol, as well as a mixture of solvents such as
methanol/tetrahydrofuran or ethanol/tetrahydrofuran. The temperature range may
be between 5 °C and 100 °C but more specifically between 15 °C and 90 °C. The
reducing agent may be a hydride such as sodium borohydride, sodium
cyanoborohydride or sodium triacetoxyborohydride as well as hydrogen plus a

hydrogenation catalyst such as Raney® Nickel.

For the preparation of compounds of formula (Ilif) wherein G2 is a —NH; group, R®
is different from hydrogen and R* and R® are selected from the group consisting of
hydrogen, halogen atoms, C1.4 alkyl, C14 alkoxy, -SR’ the path shown in Scheme

4 may be used.

Scheme 4:



(XI'1'1) wherein R4d and R5d are sel ected from hydrogen

or hal ogen atons or groups selected from Cl-4 al kyl
W@as 06598 koxy and - SR7 groups, R9a is a hal ogetiI/BEP9NT/008992

a CH2CN group or an alkyl orop ﬁryl sul fonate such as

met hyl sul fonate, trifluoronmethyl sul fonate or

p-tol uensul fonate) may be prepared as shown in Schene

6. Scheme 6 3 XVII1) wherein RLO represen Rial ogen

at om or ap l:i<y or _EHy, xsgqjl-fz]%ng[@-%h(a@

met hyl sul Fongt § i fluronethyl sul'fonate o R*

p-tol uensul f on&

A7 e N cohaligs)yof formula (XVIII1) may
react with hagt8des or sulfonates of formula (XVIIl) to
give ethers of fornmula (XlIlla). The reaction may be
carried out w gl bb@ ®ase guch assodi um hydr oxi de,

pot assi um hydr oxi % or sodium hydride, optionally in
the presence of a base tyansfer catal yst such as

t et rabut yl ammoni um brom de, with a solvent such as

wat er, di et hyebforman de, diethylene glyco ' 5tdhyl
et her or 'diweth ulACkj] ex-[CraiCRY] [@Hztjqevmﬁ% from
20 0C t o H®O\OQ  Cbnpounds of general for R 11 b)
(correspondi ng Wosconpounds of fornula (XII1) wherein
R4c and R5c ar¥® sel ect egx\%)rom hydr ogen or hal ogen
atons or groups selecte romC -4 alkyl, G -4

al koxy, SR7, SOR7 and SO2R7, R9a is a hal ogen atom a
group CH CN or an al kyl or aryl sulfonate such as

met hyl sul fonate, triflurgnethylsul fonate or

p-tol uensul fonate) may b& prepared as shown in Schene
7. Schene 7 : Jhe reaction between the phe S R¥

R
Carrted o ”‘3 o L DacAleRAS e e A (R Ty e
azodicar yI
()

wherein:

R* and R* are Cy4 alkyl

R*d and R are selected from hydrogen and halogen atoms or groups selected
from C1.4 alkyl, C1.4 alkoxy and -SR.

and Rg, R7, n, m, p, g, Xand Y are as defined above

Ketones of formula (l11d3) (corresponding to compounds of general formula Il
wherein R¥® together with G2 form an =O (oxo) group) may react with Grignard
reagents of formula R®MgCl in a solvent such as diethyl ether, tetrahydrofuran or
dioxane and a temperature from -78 °C to 50 °C to give alcohols of formula (XVI).

Tertiary alcohols of formula (XVI) may be treated with an alky! nitrile (such as

acetonitrile or chloroacetonitrile) in the presence of an acid (such as sulphuric acid
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(DEAD) in a solvent such as dichl oronmet hane and
tetrahydrofuran at a tenperature fromroomtenperature
wa 2008M45800i | i ng poi nt of the sol vent. ConmpoundBCTEP2007/008992
general formula (XI'llc) (corpgsponding to conpounds of

formula (XI1l) wherein, Y stands for a single bond,
R4dd and R5d are sel ect ed from hydr ogen or hal ogen
orazcetie acid)do givesars ittermesiateramidei whigh i ilnyturn cleavedhby exidic

hy?n y%ﬁi@ gﬁ/ggf}gigscggreﬁgpﬂ |ﬁ§lﬂ%|§{%3 féimuta hﬁ corr@sﬁ/ondlng to

compdundsBTRicheta ybinanat B wierdin G E%’ISNHE fsu®. The c%@age of
iI's selected from hydrogenatom or groups seI ected from

theiintermediate amide may dekearsipd ouy with qgmcéua%@c@wmhd PR

nyarosIalc o peypany I dieopstics Bf AsPYent Iy s 4ToPe
etﬁéﬁ&l?aﬁé altBFiParatute®om fodnf finipeetrg to e Boifin d@pamt ofifHe

as sodi um hydroxi de, potassi um hydroxi de,
sotvgnbonat e or potassi um carbonate, in a sol vent such as
wat er, met hanol, ethanol, tetrahydrofuran,
acetonitrile or dinethylformani de at a tenperature
fromroomtenperature to the boiling point of the
Theopatarshowm igi Schemmedanay beafsetidorabtain (hecomnponndsisf formula
rmul a (XX | be easily  conv rt 0 the.,,.
(g3 Fgsteacing R b cOBREIdS S ST GR A wMBssin i sgy-NHs group
ar{deﬁé)cﬁ'lk‘m tFEBblg-r Wag o é{g;;ntgoxyam ne in the presence
|sobuty or cgh or of of mat e,
1 ( 3-di et hyl am nopr opyl ) -3- ethyl carbodiim de
hydr ochl ori de (EDC) or
sé‘%ﬁ#§(dl met hyl am no) net hyl ene] -1 Hbenzotri azol i um
e hexafl uorophosphat e (HBTU) and an am ne such
as triethylamne, dii sopr opyl t hyl am ne or

Z:' dic :féﬁ%&*ﬁf’%‘f@ﬁ% YR LYZﬂt or
F@G@e%

yl formam de and at a tenperature fromroom

erature to t®¥ boi Ny ng point of the solvent. The
Vi nreb am des of formulg (XXI11) may react with RS
Gignard derivatives of - [CHzln-X-[CHzlm[Clep[CHzlq-Y—@
2 ‘\_@/ R
RS (Ig)

wherein R*, R, R® n, m, p, g, X and Y are as defined above and Z is selected
from —CN and —CONH groups.

When R* and R® are selected from hydrogen or halogen atoms or groups selected
from Cy.4 alkyl or C44 alkoxy or -SR’, the reducing agent may be a hydride such as
lithium aluminium hydride, diborane or sodium borohydride in a solvent such as
diethyl ether or tetrahydrofuran, in a neutral or acidic media and at a temperature
from 0 °C to the boiling point of the solvent. When R* and R® are defined as
described above, and Z is a —CN group, the reducing agent could be hydrogen

plus a hydrogenation catalyst such as platinum dioxide or Raney® Nickel.
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formula (XXIV) in a solvent such as ethyl ether,
tetrahydrofuran or di oxane and at a tenperature from

WO 788/04a588 5C0C to gi ve ketones of formnula ( XXMCT/EP2007/008992
Ket ones of formula (XXV) mayohe converted to
fluorinated conmpounds of fornula (XIllc) by reaction
with a fluorinated agent such as (diethylam no) sulfur

Hydrogenationieayhesgrried outlin arsolvent/suahyag methryol suethanol in a

noyblal AL b5SE oA “CatdmaerRBEIE D G ] T ana at
preBs@redfen MtoneEbaanol , et hanol or tetrahydrofuran, and
at a tenperature from roomtenperature to the boi | i ng

poi nt of the solvent. Conpounds of general fornula
(XI'11d) (corresponding to conpounds of formula (XII1)

TW@%rﬁbBuﬁHé &f ?ﬂnGPéy%gln)p?f(Waﬁr ggl 68 RAafr ﬁr‘mmengls in the

and g are one ovvn In
Sdwmes 20to Jimaydymobiatries! by a lvahgtyran‘xyethbue |serma‘ offwinichlaze

II opsi st he ring openi ng of oxyranes
d%‘i W\)s H nQ)F%1%XI X) in the presence of am nes or

under alkallnecondltlons, such as
1, 4-di azabi cycl o[ 2. 2. 2] oct ane, cesium fl uori de,

pot assi um car bonat e or sodi um hydroxi de, in a sol vent
Campaungds of gl ioanra-XUE) (apFasprnding iaremeourds of formula

au
ORI, R 5% SIS BB UF LRGBS stoms o aroues
selavtéefrones, @élkﬁxl@nmﬂCm aEy bhil -8R’ yeauts, ®Y i 4 halogen atom, a
chrom umtriox|de, nmanganese di oxi de, ROt assi um

Cha(chh gsRR er awmyhpharlyhﬁ@mrat%(sh%ﬁﬁmet yralfgnateni ori de
trlﬂlﬂir ghiziyist aﬁe%r‘Q?(g}ﬁénglﬂﬁﬁah@%é)ébéﬁﬁo?l g'd% $hown in

vent ‘suc l'en
Sahtdnoe 6t or m  di net hyl sul foxi de or acetonitrile, and at
a tenperature from-78 to 1300C. Ketones of fornula
(XXVI11) may be converted to fluorinated conmpounds of
formula (XIl11d) by reaction with a fluorinated agent

Schéedhe 85 (di et hyl ami no) sul fur

d

9. [CHZ]n_R1 0 Rs
R® ' i

(Xvi) (XVIIN \
R5d
[CHz]n-o-[CHZ]m[CFZ]p[CHZ]q-Y@
RQL@/ R4d
6

R (Xlila)

wherein R represents a halogen atom or an alkyl or aryl sulfonate such as

methylsulfonate, trifluromethylsulfonate or p-toluensulfonate

Alcohols of formula (XVIIl) may react with halides or sulfonates of formula (XVII) to
give ethers of formula (Xllla). The reaction may be carried out with a base such as



trifluoride (DAST) or [di(nethoxyethyl)am no] sulfur

trifluoride (DEOXOFLUOR(r)) , optionally in the
w@e@senses of a sol vent such as net hyl ene chl or PABEP2007/008992

chioroform nethanol, ethanolgor tetrahydrofuran, and

at a tenperature fromroomténperature to the boiling

poi nt of the solvent. Conpounds of general fornula
sc(cmumll'ey)drcmdae r ptpssidimriyydroxide wp sadidmn bYdrde wptiangliinlthe

wherein rese th n and are .
PIESPRSE B4 hank kRt sl SUCh asafiahut BiraSa PR priga with a
I
ﬁ%t%ﬁ:&h%%ﬁ%? o%%trﬁﬁﬁoﬁﬁhﬁﬁdé o‘?éIh?lBﬁe Rk 4&g§t§¥|§thgﬂor

rogen or hal ogen atons and

dlmeltlmwlfoxﬂeaalﬁﬁ at BRempepalaTe froS(ﬂﬂR?Q) tmi@OB@. pr epar ed
as shown in Schene 10. Schene 10: (Xl X) (XXl X) (XXX) \
5 (XI'I'1e) Al kylation of phenols of formula (XIX) with
phenacyl halides of formula (XXIX) is carried out with

C@mbaeﬁd§ ot gemerabiogimuta (XiHbpcotrespeading $o somppdndxbfiformula
sodi um car nat e pr pot assi um car bonate, in a sol vent
(Xomhereimgt e@nd Ret argnsslected frpAphydrogen & yalagenratams or groups

sefeALE ok bl é/r $ mélpwgf ﬁﬁm?&ﬁ@z 4td 8d, mpfgsaq% ﬁgﬁalogen atom,

fom roomte ng poi‘nt’ of
a gﬂdupe@t-lzcu cglarealkﬁltorrw;zl sufifohatensuch 4sisihyld(dfonates of
fornu be converted to fluorinated

10 t”ﬂ‘éfﬁﬂ'ﬁﬁ}h%m&qnaﬁ% Pﬁﬁrtﬁlt{eﬂﬁpll Q)ateymay e RreRatac s ghown in

ch é‘?P sat ed agent such as (diethylam no) sulfur
ritlhuodride (DAST) or [di(methoxyethyl)am no] sulfur
trifluoride (DEOXOFLUOR(r)), optionally in the
presence of a solvent such as nethyl ene chloride,
Scjférﬁ%‘?f orm nethanol, ethanol or tetrahydrofuran, and
ténperature from roomtenperature to the b0| ling
poi nt 06 t he sol vent.

) R5C
R + HO'[CHzlm[Clep[Cqu-Y@ 4
R \

RS
(XIX) (XX)
R5c
O-[CH,],[CF,][CH,.-Y @
RQL_@/ R4c
]

R (XIlib)

15

The reaction between the phenols of formula (XIX) and the alcohols of formula
(XX) may be carried out with triphenylphosphine and diethyl azodicarboxylate
(DEAD) in a solvent such as dichloromethane and tetrahydrofuran at a

temperature from room temperature to the boiling point of the solvent.

20

Compounds of general formula (Xlllc) (corresponding to compounds of formula
(XII1) wherein, Y stands for a single bond, R* and R™ are selected from hydrogen
or halogen atoms or groups selected from C1.4 alkyl, C1.4 alkoxy and SR’, R% is a
halogen atom or an alkyl or aryl sulfonate such as methylsulfonate,

25  trifluromethylsulfonate or p-toluensulfonate and R® is selected from hydrogen
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Compounds of fornula (Xva) (corresponding to conpounds
of formula (XV) wherein R5 is -NHCONH 2 and Z is a -CN
wQ r@ep)esomy be prepared as shown is Schene 11 BCHEPI07/008992
11 (XXX) (XXXI1) (XVa) Anilbges (XXXI1) may be easily
prepared by reduction of the corresponding nitro
derivatives (XXXI). This step may be achieved in
atoar 9regrpups ssleictashiremsbchalkyl afi Gret aulyomrrnaﬁba@remrﬁwas shown
t met hanol or ethanol, in a neutral or acidic
'”%cﬁei‘ggﬁd at a tenperature from roomtenperature to
the boiling point of the solvent. The reduci ng agent
may be tin dichloride as well as hydrogen plus a
h§dhog"enﬁ1t| on catal yst such as Raney(r) nickel or
pRCNg on charcoal at a pressure from1l to 3 bar.
Ur eas of for a (XvVa) may be prepared from anilines
(XXXI ,o actl on with potassiu Fatn Gtk
pr ese a‘h &I IsHeRHashydE o‘@:%rl c acid or
acetlcRﬁld The reaction may begecafried out in a
solvent swoh as water and at a tenpggpajure fromO 0C

to 100 OC. Conpounds of forrmula (Xl wherein R3a is
a G -4 alkyl, Rda is selected fromth roup o
consi sting of hydrogen fluorine atomo royps ]_C(Om/
sel e teqj_tf;qqn OEC@R G -4 al koxy, , é&?’;‘“ \
§@Eoz7or§ N 4di-s—N|=|e©NH255a ajs

sel (){é pm h drogen or groups sele om &)
alRRyT™ or 4 pl koxy may becimpg-epa)- shovvn is

Schene 12Scheme| 12: (XXX V) (XI 1) (MWZRXMV ) ( XXKV)
R5d
R O_[CHzl"TCFr[CHz]r@R“’
L (Xllic)

R

wherein G2 is a chlorine or bromine atom

Alkylation of phenols of formula (XIXb) with acids of formula (XXI) is carried out
with a base such as sodium hydroxide, potassium hydroxide, sodium carbonate or
potassium carbonate, in a solvent such as water, methanol, ethanol,
tetrahydrofuran, acetonitrile or dimethylformamide at a temperature from room

temperature to the boiling point of the solvent to give compounds of formula (XXI}).

Acids of formula (XXII) may be easily converted to the corresponding Weinreb
amides of formula (XXIIf) by reaction with N-methyl-N-methoxyamine in the
presence of isobutyl or ethyl chloroformate, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC) or 1-[bis(dimethylamino)methylene]}-1H-
benzotriazolium 3-oxide hexafluorophosphate (HBTU) and an amine such as

triethylamine, diisopropylethylamine or dimethylaminopyridine, in a solvent such as



(XI'Va) wherein R9a is a halogen atomor an al kyl or
aryl sul fonate such as nethyl sul fonat e,
wa eioBhaisesret hyl sul f onate or p-tol uensul f onat e ET/BPRI87/008992
of formula (Mh) may be prepa ped by a
pal | adi um nedi at ed coupling of an aryl halide or
sul fonate of formula (XXXIV). In a standard procedure,
dichlereroethamed tasfahlydratutas c(r)dmeﬂ)ylfoﬁnamdn eod at atemperature from
enol at e erated in-situ.b e nt of a
oG ReRGe P iyt helpg ety st SVEN xi 1) wi th
tri-n-butyltin nethoxide in the presence of a suitable

pal | adi um cat al yst such as pal | adi um acet at e and a
ort ho-tol yl phosphine in

h ' h
Theo I BI SBIesd TR (STDaTaLimact BRGGRaIATy deriatives of

5 OBRROMIL R S3UNERIS R pS o1 SAERALREHSoRpER o Efhang ano
a tempeatlng fromvE8IC 5PQ foegive kétones aff féroutal XV XXXV)
by reaction with ethylene glycol under acid catalysis.

This step may be carried out in a solvent such as
benzene, toluene or dichloromethane, at a tenperature

KétoRes @ Parh i SOV VirRiythe ddifveRel itd fitlonRatet défmﬂdlﬁhds of formula
sol vent and with ﬁ) tol uensul fonic acid as cataly
4

(Hhrbyt ieactien withanfluerinated pgentsuchias (disthwaming) &Ltbﬂuué'ﬁblonde

o (oS ER iR BuERRRRR RIS G O ARY (PESRTELURRD. tionaly

infthé peedameercf aCddlvnt lsaclk @B8héthilene ohdridd) ehlorfsifv] neftianol,
be easily prepared by reductlon of the correspondln

ethanelordetralyrofusan,and airaﬁﬁr@pqme/frowm@ﬂé@r@pereéyred@ the
ety of solvents such as
b@ﬁﬁeﬁ%@?‘f’%&'ﬁ%&“&@}' e%/hyl acetate, nmethanol or ethanol,

in a neutral or acidic nedia and at a tenperature from
roomtenperature to the boiling point of the solvent.

15 Copapbiis Stocheta RyarBRliar GhrEstchdhs fedhettnds dFrormua
xiaRpréreln Riis KRloxggematdradh 1§28 AR ®h, fhnd q are one) may be

prepared as shown in Scheme 9.

Scheme 9:

(XIX) D) (xxvu) >
; A :
T - T

(XXVIII)
20 (Xilid)

The synthesis of B-hydroxy ethers of formula (XXVII) consists of the ring opening
of oxyranes (XXVI) with phenols (XIX) in the presence of amines or under alkaline
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pressure from1l to 3 bar. Ueas of fornmula (Xl Va) nmay
be prepared fromanilines of formula (XXXVI) by
WO 28046 Wi t h pot assi um cyanate in the presene€r/BP20a1008992
acid such as acetic acid. Thgqreaction may be carried
out in a solvent such as water and at a tenperature
fromOOC to 100 OC. Conpounds of formula (XIIIh) _
condétiansnsidyaa dt-eBgabicyclp[Zd2 gianiane. ogsiun dueede fpaassium

| Sti f hyd |
capantle A BPBLIB BV ReRiein S5oners PultaS ARG SR,
dil%@?fg/lmnﬁ@ opeBiFhdandost PtrpgsracliraFroni 80no 1508 hene
13 Schene 13: (XXXVI1) (XXXIX) (XII1h) Al kylation of

phenol s of formula (XXXVII1) with phenacyl halides of
formula (XXXVI1) is carried out wwth a base such as

s-ggretdg%lngs%@ fgﬁnulﬂwgﬁgﬁﬁw e8midHed ROkktYRs of formula

e or potassium car ate, In a solvent such as
(OOMIBY by restdtianatith elrbaniar, trioxide aimpdgaiheseadioxide, potassium

.acetonitri|e or dinmethylforman de at.a tenperature .
g AtB I SO AR ROV ST ol AT pfoxide or
DFELHER | h 435EAF28n 0 e e Heae oo,
dimetpdsulfdxidef orf avetenitrilé,Xnd #f)a temperature drom- 789 ta 130°C.

fluorinated agent such as (diethylam no) sulfur

trifluoride (DAST) or [di(nethoxyethyl)am no] sulfur

trifluoride (DEOXOFLUOR(r)) , optionally in the

Kdtbres BERIrdiulR DOV VM§ ayshe bomeertet toyfluoneatsd corhpeunds of
chl orof orm nethanol, ethanol or tetrahydrofuran, a

d
foraula (XEPeyareaction Wima tuafinaiemhagentsushias &dﬁﬁéhwamim&gsulfur
trifforide @Aé‘F)eors‘[‘aW‘%'?ﬁoxyethyl)amino] sulfur trifluoride (DEOXOFLUOR®),

optionally in the presence of a solvent such as methylene chloride, chloroform,
methanol, ethanol or tetrahydrofuran, and at a temperature from room temperature

to the boiling point of the solvent.

Compounds of general formula (Xllle) (corresponding to compounds of formula
(XIIl) wherein X represents an oxygen atom, both n and q are zero, both m and p
are one, Y stands for a single bond and R* and R% are selected from the group
consisting of hydrogen or halogen atoms and groups C1.4 alkyl, C14 alkoxy, -
CONH,,-SR’, -SOR’, -SO,R’) may be prepared as shown in Scheme 10.

Scheme 10:
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Compounds of fornula (XVb) (corresponding to conpounds

of formula (XV) wherein n and mare zero, X is direct
whandp4g59seand g are 1 and Y i s oxygen, Rde and IRSEER2087/008992

sel ected from hydrogen or hakegen atons or groups

selected fromG - al koxy, - H2, SR7, SOR7 and SO2R7

and R6b is selected from hydrogen or hal ogen atons or

groups sel ect ed frcnm a - al koxy) may be epared as
ShOWH chenme sl4./Schepr®14: % 9 R
Conpaou of Tornmul al(s rray_ﬁe 0 rted t 18,

corr e¥pondi ng benzyl i blRom des ofRff ornmul a (XLI) by
reaction with N-br uccinimde in the presence of a
radi cal ¥ tiator g&% xXX)
2-2' -azobi s(i soburyronit r| le) (AIBN) or benzoy
peroxi de. The reaction may be carried out in a variety
of solvents such as carbon tetrachloride, chl dkdl orm
met hyl ene chloride or ethyl acetate atg grTpef af UDe
fromroomtenperature to the boiling pbi
sol vent. Benzylic bronides of formla (%
Wi th sodi um cyani de or potassium cyani de to giwe) the
benzylic nitriles of formula (XVb). The reaction may
be carried out in a variety of solvents such as
acetonitrile, dinethylsulfoxide or ethanol as well as
AIk{/’lﬁﬁoﬁrbi‘ Hér?ol%fgﬁhia%‘ baxg with e n%lc?m@/e%tf%mﬂna (XXIX) is
anol ter an tenperature fromroom
careepoutiviih @ baset Suchias $adigmguidnoxidé, pdtassivimvierdroxide, sodium
ol s o ener al forrrula XX) .(correspondi ng,to
oIS SO rarberRn i Asalyent sigh g8 leRatiirBol. ethanol,
teﬁ&l‘wﬁ%ﬁﬁaﬁ ré&@tm e Bﬁﬂln‘i’éthﬂf’drﬁ%ﬂd@td? féﬁteﬁc’f&\le%twé)ﬁom room
selected fromQG - kyl koxy,
te@@l@?atar&jtosmmb)llrmmblal @‘dhelsglvaht g)sgwe Ketdnasrofifarmula (XXX).
(XVIl1la) (corresponding to conpounds of formula XVIII
wherein R4d and R5d are sel ected from hydrogen or
hal ogen atons or groups selected from
Ketones of formula (XXX) may be converted to fluorinated compounds of formula

(Xllle) by reaction with a fluorinated agent such as (diethylamino) sulfur trifluoride
(DAST) or [di(methoxyethyl)amino] sulfur trifluoride (DEOXOFLUOR®), optionally
in the presence of a solvent such as methylene chloride, chloroform, methanol,
ethanol or tetrahydrofuran, and at a temperature from room temperature to the

boiling point of the solvent.

Compounds of formula (XVa) (corresponding to compounds of formula (XV)
wherein R® is -NHCONH, and Z is a —CN group) may be prepared as shown is
Scheme 11

Scheme 11:
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C-i-4 alkyl, G -4 alkoxy and SR7) may be prepared by

a variety of nethods sone of which are described in
WEelees98L5- 17: The al cohols of fornula (XXa) PCT/EP2007/008992

(corresponding to the conpounds of fornmula (XX)

wherein Y is a direct bond and both mand p are 1) may

be prepared foll ow ng Schene 15. Schene 15: wherein R10

is 3,0 p Conmpounds of fditpmula (XLII) may
be transfs o~spMPpunds BF, f N}, by
reacti oth a rLbna‘t‘Ed age uch a ®

~ (di et hgl"am no) sulfuf trifluorrde (DAST) or R
[ di (et hoxyet hyl ) am no] sul fur triquoridS\g

( DEOXOFLUOR( Xy, optionally in the pwegence of a

sol vent such as net hyl ene chloride, chloroform

nmet hanol , ethanol or tetrahydrofuran, and &t a
tenperature fromroomtenperature to the boiling point
of the solvent. Alcohols of fornmula (XXa) may be

obt ai ned by treatnment of esters ok f 0 AKLLAL JNHCONH,
with a hydride such as |ithium al uﬁhydri "
sodi um bor ohydri de or diisobutyl al um hydride Rn a

sol vent such as ethyl ether, diisopropyl ether,

tetrahydrofuran or nethanol, and at a tenpémature from

OC to the boiling point of the solvent. The al cohol s

of forrmula (XXb) (corresponding to the conpounds of

formula (XX) wherein Y is a direct bond, q is zero, p
Anilinds @0XXIN may Dearasily preparbe byrredactenh dfathe @ornegpSodingmitro

T AL e o L T
diteti)IRARLHIRIE eth{l L& tdtl "BBRIRN Br ethanol, in a neutral or acidic media
and at a temperature from room temperature to the boiling point of the solvent.
The reducing agent may be tin dichloride as well as hydrogen plus a
hydrogenation catalyst such as Raney® nickel or palladium on charcoal at a

pressure from 1 to 3 bar.

Ureas of formula (XVa) may be prepared from anilines (XXXII) by reaction with
potassium cyanate in the presence of an acid such as hydrochloric acid or acetic
acid. The reaction may be carried out in a solvent such as water and at a

temperature from 0 °C to 100 °C.

Compounds of formula (XIVa) wherein R*is a Cy4 alkyl, R* is selected from the
group consisting of hydrogen or fluorine atom or groups selected from C1.4 alkyl,
C1 alkoxy, -CONHz, SR’, SOR’, SO;R” or SO;NHR?®, R* is NHCONH,, and R® is
selected from hydrogen or groups selected from C4 alkyl or C4.4 alkoxy may be

prepared as shown is Scheme 12
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sodi um or potassiumiodide, in a solvent such as
gl acial acetic acid and at a tenperature fromroom
W@ 209pe4aEdire to the boiling point of the sol veP@T/ER2007/008992
gi ve conmpounds of fornula (XgY). Esters of formla
(XLV) may be converted to fluorinated conpounds of
formula (XLVI) by reaction with a fluorinated agent
Sehemed2:( di et hyl ami no) sulfur trifluoride (DAST) or
[ di (et hoxyet hyl )am no] sul fur trifluoride
( DEOXOFLUCREr ) , optionally in the presenge of af ¢

sol ve Q tdyy |, erie_col ori de, chbexof o) NO,

mﬁﬁa@% eth or tetrdhydtof ardn, an N

t enpe ure fro r%omtenper:ﬁuretothegyl I ng poi R
| a

of the sol yept, Fluorinategd,alcohols of formula (XX,

may be prepared fromfluorinated esters of for

(XLVI). The reaction may be carried out with an

aqueous sol ution of sodi um hydroxi de, potassium

hydr oxi de of, sodi um car bonate, optionally in the

presenc a SO|6/€F Fsuch as ethanol, anol OorF F

i soprop ,>an NHZternp.eLatur 0 o%”oz
0 .

tenperature [ he bo g*epoi nt of the sol The R®

al cohol s offRformula (XXc) (corresponding Ro the

conpounds of forfrul a®XX) wherein Y is a direct bg&Hd)

gis zero, pis and mis 3) may be prepared

foll owi ng Schenme 17: Scheme 17 wherein R11 stands for

G -4 al kykwand R12 stands for G -4 alkyl or phenyl

gr oup. cohgl s, ofief o LVI1) may be converted to
al deh %??@mﬁﬁ% by reaction wth
chrom um te i de, ese di oxi de, potassium
di chromate, pyridi nium chlorochromate, oxalyl chloride
in di nethyl sul f B%%PYe or Dess-Martin reagent in a
sol vent such as pyridine, nethylene chloride,
chl orof orm di nmet hyl sul foxi de or acetonitrile, and at
ate rature from-78 to 1300C.
wherein is a halogen atom or an alkyl or aryl sulfonate such as

methylsulfonate, trifluromethylsulfonate or p-toluensulfonate

Ketones of formula (lllh) may be prepared by a palladium-mediated coupling of an
aryl halide or sulfonate of formula (XXXIV). In a standard procedure, the
compound of formula (XXXIV) is reacted with a tin enolate generated in-situ by
treatment of a substituted vinylacetate of formula (XII) with tri-n-butyltin methoxide
in the presence of a suitable palladium catalyst such as palladium acetate and a
phospine such as tri-ortho-tolylphosphine in a non-polar solvent such as toluene.
Preferably, the reaction is carried out at a temperature comprised between 80 °C
and 110 °C.

Ketones of formula (Illh) may be easily converted to the acetals of formula (XXXV)
by reaction with ethylene glycol under acid catalysis. This step may be carried out

in a solvent such as benzene, toluene or dichloromethane, at a temperature from
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Al dehydes of formula (XLVIII) may react with a
phosphorane of fornmula (R12)3P=CH COOR1 1 to give
w@2i0810%650§ fornula (XLIX). The reacti on nmay bePCHEP1081008992
out in a solvent such as nethgl.ene chlori de,
tetrahydrofuran ethyl ether or toluene, and at a
erature fromrogmtenperature to the boiling point

ogM terepeiaiurede the beidne paint ohthe S@W@nﬁb‘é’lt'@p-tpbmﬁwépmc acid

o 9 ol L b A e

DedrauStarkl systerpinady el osed q‘rxom@r td Blimirste Henwatstdbrrded in the
et hanol , methanol, ethyl acetate or dinethylfornmam de,

regetion apghfricarthe eedctiom to somRItiRer at ure to 700C, and at
a pressure from1l to 3 bar. Al cohols of formula (XXc)
may be obtained by treatnent of esters of formula (L)
with a hydride such as |ithium al um num hydri de,

Arybrmw(?i)@évamw beeasily nlrep@mmw r@duqtmnmhtmg/donre@ondnmg nitro

d h
At RlEES o LB CBORL TR kb iy B BeBRVEd T A 3kriety 9t siyents
sdcﬁQa"Q dlﬁf&l%”éﬁim'faﬁm&@ éthet é&ﬂtétbn&emrral oPbtHdMR, smavrféﬂdtral or
neral . Reagents, starting naterial's,

andJD eedia andral agempesstace frﬂmmowm’tmmeraturea@ ;ﬂne boﬂ:ngpomt of

35T JIEE RAER e SEBRY oS RisrorEleias el 8 aRaeH pius a
hyaﬁﬁgénéﬁﬁnwa%yﬁtsﬁ:cheRﬁh@y@ hRtel @h@gua@ﬁﬁﬁ%ﬁw,rcda{ ata
| ash chromat ography on silica gel (40-63 mm) with the

Pl'@%ﬁuf@rftOlEﬂsIQéi’rbarndl cated. Spect roscopl c data vvere
recorded on a Varian Gem ni 300 spectroneter and a
Vari an I nova 400 spectroneter. Melting points were
recorded on a Bchi 535 apparatus. HPLC- M5 were
UrpesfotﬁforewlamXIé/a(ﬁnha,}ohe ipreparadinom enilingp efifonmula @XXVI1) by
a Gl 864 d
re%ct@q \gglﬁlpo assium c rTBana?te in the presserqge 0 an\éa%lC gurgh aesgggestﬁ:ramd
The reaction may be carried out in a solvent such as water and at a temperature

from 0 °C to 100 °C.

Compounds of formula (XIIIh) wherein R* and R* are independently selected
from the group consisting of hydrogen or halogen atom or groups selected from
C14 alkyl, C1 alkoxy, -CONH,, SR’, SOR” and SO,R” may be prepared as shown

is Scheme 13

Scheme 13:
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l'iquid handl er 215, a Glson 189 injection nodule, a

G |l son Val vemate 7000, a 1/1000 splitter, a G lson 307
woredogouspunp, a G lson 170 di ode array det ectRCT/ER2007/¢08992

Ther nobquest Finni gan aQa detegt or. Semi-preparative

purifications were carried out using a SunFire C18

reverse phase colum (100 A, 5 mm 19 x 100 mm

pur chased® from V\ATgRS). Intermediate 1. 0

noxyf- g;gl et hanone T glout iQn of
henol (4.56 0. 38—wl )R’ henac R
(5.00 g, 25.12 Rifol) in acepdeftrile 4rl)

was added potassi um carbonate (3.86 g,27.63 mml). The
resul ti APFWIxture wa&XX¥Ylirred at reflux PPN ght
before the solvent was renoved under reduced pressure.
The residue was partitioned between ethyl acetatye (100
m ) and water (100 ml ). The organic | ayer was
separated and washed with 2N sodi um hydr oxi dé 2,x 100
m_), water (2 x 100 m _) and brine (1Q@ rng
(Na SO ) and the solvent renoved under r ed N ‘0
pressure. The residue was triturated w n- hexane and®
the precipitate was collected by filtration tox@htain
the title conmpound as a pale yellow solid (6.32 g,
86% . Internediate 2.

1- Brono-4- (2, 2-di fl uoro- 2- phenyl et hoxy) benzene To a

ARBAGR 31 85 R RSV ot AResE B o
OOVl yTBRk)riedTbét withxa bagewash Sisi Sodis dydraxide, potassium
t enperature over m%gfqg The crude reaction was dil uted

hydrexidaesodjivarareen Pofassiym caghanateun eosqlyens saich as water,
[ 1 ] A ' 1he
3ieief e tefablaBliah, adrtOpfiy A¥meRTaH e ot
teiriferatule froat Wwont Gsmpeiatiredo tivd beilidg poirtiof tidsoladet toive
100 rTL% and brine (100 nL), and dried (Na2SO4) . The
kedengeat fofmyla @REUEH under reduced pressure and the
resi due was purified by

Ketones of formula (XXXIX) may be converted to fluorinated compounds of
formula (XIlIh) by reaction with a fluorinated agent such as (diethylamino) sulfur
trifluoride (DAST) or [di(methoxyethyl)amino] sulfur trifluoride (DEOXOFLUOR®),
optionally in the presence of a solvent such as methylene chloride, chloroform,
methanol, ethanol or tetrahydrofuran, and at a temperature from room temperature

to the boiling point of the solvent.

Compounds of formula (XVb) (corresponding to compounds of formula (XV)
wherein n and m are zero, X is direct bond, p and q are 1 and Y is oxygen, R* and
R are selected from hydrogen or halogen atoms or groups selected from Cy.4
alkoxy, -CONH,, SR”, SOR” and SO;R’ and R® is selected from hydrogen or
halogen atoms or groups selected from C4.4 alkoxy) may be prepared as shown in
Scheme 14: |
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col um chromat ography with silica gel, eluting with

n- hexane/ et hyl acetate (from10:1 to 1: 1 ). The title
W@ upowise8 was obt ai ned as a yellow oil (4.86 gpCBBR007/008992

I nternedi ate 3.

1-[4-(2,2-Di fluoro- 2- phenyl etpoxy) phenyl ] acet one A

solution of Internediate 2 (3.86 g, 12.33 mol),
Schepeddkenyl acetate (2.04 ni, 18.49 mmol),

tri-n-butyltin nethoxide (4.26 nL, 14.79 nmol),

pal | a m(l1) acetate (0.14 g, 0.62 nmol ) and

sh' ne BQ. D),) 11 ° R
Mé-2ip aS_Ed an en he @ Rat—T00 nder
&’gén over ni The re%cti on mi xtre*was coBfed to R*

roomtenperature di | ut ed Wlt)P_ et hyI acetate (20 m.)(v
and a %9l ution of potassiumfidoride (9.1 g, 156. 74
nmmol) in water (40 nmL) was added. The resulting
m xture was stirred at roomtenperature for 2 hours

Caemgo@inds ef feamular (g imay padonvertas iOttb(arc)orresaehdlng bremaylic

orBinides e Ot (XL e aghEt Wl brdho Siainitide M f&iBsence of

a &%ﬁbéﬂﬁltlﬁﬁﬁs@éh 8§ Z@Qﬂzﬁb gsgbur‘?ﬁorﬁﬂN?e%%@@NEBﬂbéﬁ@)yl peroxide.

sol vents renoved under reduced pressure eresid

Theareagtion Maybe garied 0wt lmawanetydg‘rwbmntwsum 85 lcatongel |

ot bR RSB E 8 i B4 8t B hmgrle
frﬁﬁ%omlteh?emdreafoethé bollimgBssiadfany sokehf. 1 K, S)-2-({(1
2,2-di fluoro-2- phenyl ethoxy) phenyl]-1
-nethylethyl}an1no) 1 -hydroxyethyl]quinolin-2(1 H)-
one A solution of Internediate 3 (0.32 g, 1. 1 mmvol)

BAHSIic Brothid8s Of (AR (4t1) may reactyith sgdium cyanide o pgtassium
cygnlgla t?hlglvmflrie)benzyhc mtoﬂeeloéfmfnwwsxwéz di Mefr?aetior( Enayi be) carried
e ano at re UXx or oyrs.

o vadet Qf@%&\f%w#%%% BESlor e, grebMSuERieS of ffanol as

we?inéenﬁ % Hﬁﬁg @@ﬁt g g@f )?d?\efv@at@' o} eﬂﬁq\o;?%?é“rodnd ata

or o 0.13 g,
temddeaiumfr@n room temperature to the boiling pomt of the solvent.

Alcohols of general formula (XX) (corresponding to compounds of formula XVIII
wherein R and R are selected from hydrogen or halogen atoms or groups
selected from C14 alkyl, C14 alkoxy, CONH,, SR?, SOR” and SO,R’) and alcohols
of general formula (XVllla) (corresponding to compounds of formula XVIIl wherein
R* and R* are selected from hydrogen or halogen atoms or groups selected from
C14 alkyl, C1.4 alkoxy and SR’) may be prepared by a variety of methods some of

which are described in Schemes 15-17:

The alcohols of formula (XXa) (corresponding to the compounds of formula (XX)
wherein Y is a direct bond and both m and p are 1) may be prepared following
Scheme 15.
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OC and the resulting mxture was stirred at room
tenperature overnight. The solvents were renoved under
WO 2806839pr essure and the crude was partiti oneRCTHEP200E018992

met hyl ene chloride (50 m _)_ggd saturated sol ution of

sodi um bi carbonate (50 m _). The organic | ayer was

separ ated, washed with saturated sol ution of sodi um
Sdhemeddnate (2 x 25 m ) and brine (50 n.), dried
SO) and the sol vent renoved under reduced

PRE . Theore3| duerfigs urlflpd by colr
chr gmatagea Wi th_sL at i-ng i Eﬁ]
- cRI'OY 1o(frq gy 2 00 ng’ &t € on

conpound as ow 0|I (O 25 9g EXAMPLE 1.

5-[(1 K ?1 n)2- ( a)
[1?2,9)-2-[4-(2, 2- d| fluoro- é phenyl et hoxy) phenyl ] Y -

nmet hyl ethyl }am no)-1

- hydr oxyet hyl ] - 8- hydr oxyqui nolin-2(1 H)-one To a

S 1. Olh10 er [ 4 (0.30 g, 0.51 mmol ) in
n@bﬁéﬁ#@lﬁ (%4é ?ﬁtl)“ Wg%alg)ded 7 drops of a saturated
hydrochl oric acid solution in ethanol and pall adi um on

charcoal (10% 32 ng). The m xture was hydrogenated at
st was filtered t

30 t al h
Copbings g ot LS R e @H%fQHHe%%P"\PQHUQ%gP formula (XLIIl)
by%ﬁéﬁdﬁ fith -Q“ﬁjcfrfnlé‘t’@d E@int@u%ﬁ(as @%thﬂaﬁfh r %ﬂuonde (DAST)

m xture of nethyl ene | ori de/ met hanol
or gitmethicagethgamino] salfut ifueide GDE@XQRLEJJ \naﬂlonaﬂtem the

reduce SS The ¢ e oi,l t ai, ned, was
PrEsFCe: A Sl rAdieh Ry NS sie e hTraiaig sfethandiénanol
or ?é}?éﬁaid‘?@lhi@ﬂ Rt/ @!@ﬁ%@rémr@ Yohe ?6di|ﬁ tér’ﬁ 9@!@(% td9hd bbfing

80:20:2) to give the title compound g, 76% as a
pofr’t_‘n@ifrthasplm (300 MHz, dinethyl sul fOXI de-D 6) : 0.86

(d, J=6.0 Hz, 6H); 2.30-2.50 (m 2H); 2.50-2.80 (m

8H); 4.54 (t, J .H =13.5 Hz12H (one di ast ereoi soner));

4.56 (t, JF-H =13.5 Hz1 2H (other diastereoisoner));
AlebHils 6f fdbm(ia (X2€d));méy b6 obthindd By Greldimelthf edeiBfGodBula

(Xlgl_rlrlé@/?t? %g)%r?é;é %%%?aémfgjﬁr%;b@jurgbg%g' ?degrgog'ggiborohydride or
diiSbIRRYIBIEFh SR dride iR-alsoli&ht stich-d8 dtRyl ekhkk if&ropy! ether,
tetrahydrofuran or methanol, and at a temperature from 0°C to the boiling point of

the solvent.

The alcohols of formula (XXb) (corresponding to the compounds of formula (XX)
wherein Y is a direct bond, q is zero, p is 1 and m is 2 or 3) may be prepared

following Scheme 16:

Scheme 16



di astereoi soner)). M5 (M): 495, Internedi ate 5.
(1/?2,9-2-({(1 RS)-2-[4-(2,2-Di f

WO 2B046399phenyl et hoxy) phenyl ] -1 - net hyl et hyl PCREPR9)7/108992
-(2,2-dinethyl -4H4H1 |, 3- benzog' oxi n-6-yl ) et hanol
bt ai ned from I nternediate 3 %O. 40 g, 1.38 mmol) and
(7?,SJ-2-am no-1-(2,2- dinethyl-4H 1

, 3- benzodb oxi n- 6-yl ) et hanol 60.31 g,01. 38 ) Py thed
pracedur gl described ipglnternediate . Rarificafion b
co r otatlgd aphy Wef hySi Micay)-@él > and y| gfibl-0
c hds / met hanol / ammg hydr oxi de (9= 3) as

el uent yielded the title conpound (0.34 g, 49% o@%) an
oi . EXAMPLE 2. 4-[(1 R S)-2-({(1

[ ?2,9)-2-[%M2, 2-Di fI uor 0o-#¥%henyl et hoxy) pheny] ]-1 -
nmet hyl ethyl }am no)-1 F F

- hydr oxyet hyl ] - 2- (hydr oxynet hyl ) phenol gr&cetat 3 A
solution of Internmediate 5 (0.33 g, 0.66 ) 1lRHAOH
m xture of acetic acid ( 1 .3 nL) and pa (0.7 nm)
was heated at 80 OC for 30 m nutes. The sol vent

wasr enoved under reduced pressure to give tHtite
compound (0.31 g, 9 1% as a solid. 1H NWR (300 MHz,
di met hyl sul foxide-D 6) : 0.87 (d, J=6.0 Hz, 6H);

2.33-2.56 (m ,4H); 2.48 (s, 6H).; 2,58-2.70 (m 4H);
2‘."’%@592(‘2%52‘%‘0'52@? éllqm%l?m%{\e@ M 4.44 (s, 4H);
4.54 (t, JF-H =13.5 Hz, 2H (one di astereoisoner));
4.55 (t, F-H =13.5 Hz, 2H (other diastereoisoner));

6.67 (d, J=9.0 Hz, 2H): 6.82-6, 89 ém 4H): 6.93-6.98
Cqmpoyndgis offormula. (b1 inay rgact withesqdiumpaapotassigmzacstate,

sofiﬁ]kn?3 r@ﬁéatla%@?% toﬁn%@?‘ ﬁof@nt slfEh G¥gacidiPftetic acid and at a
tempérdtdreréinfrooe tenipephteiny tetheoboilingpoint bpthersoiveht to give
coamrgor&%ds of formula (XLV).

Esters of formula (XLV) may be converted to fluorinated compounds of formula
(XLVI) by reaction with a fluorinated agent such as (diethylamino) sulfur trifluoride
(DAST) or [di(methoxyethyl)amino] sulfur trifluoride (DEOXOFLUOR®, optionally
in the presence of a solvent such as methylene chloride, chloroform, methanol,
ethanol or tetrahydrofuran, and at a temperature from room temperature to the

boiling point of the solvent.

Fluorinated alcohols of formula (XXb) may be prepared from fluorinated esters of
formula (XLVI). The reaction may be carried out with an aqueous solution of
sodium hydroxide, potassium hydroxide or sodium carbonate, optionally in the
presence of a solvent such as ethanol, methanol or isopropyl alcohol, and at a

temperature from room temperature to the boiling point of the solvent.
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To a solution of Internediate 3 (0.2 g, 0.69 mml) in

nmet hanol (6.7 m ) were added ammoni um acetate (0.53
W@20080859801 ) and sodi um cyanobor ohydri de (0. 1PGT/gP2007/008992

2.76 nmmol) and the resulting,gixture was heated at

reflux under argon for 90 m nutes. The sol vent was

renoved under reduced pressure and the crude was
Thrualcebsls\afifgrmule {XXd) ior@spanding Ho tee eompdunds df foPidula (XX)

hydr oghl orj.c id,solution (3, M ) angd 5N hydrochl orj .
Wil § 5 Gt Batdid s Zerfep ol Aneimes Sumay it pregared foflowing
s@ﬁé’,ﬁ@@ﬁ:at roomtenperature for 30 m nutes and washed

wi th methyl ene chloride (20 nL). The aqueous phase was

then basified until pH = 8-9 with solid potassium

carbonate and extracted wth ethyl acetate (3 x 50
s{ﬂ%me'ﬁ?e conbi ned organic |ayers were washed with

water (20 nL) and brine (20 nlL), dried (MJSO ) and the

sol vepls renowed undeg, reduced pressure. Jhe residue

was pury dy col & rCFerT&t(ngPaphgomﬁt \ iSFIca gel

el uti pgxuir'h \ret hylen oY i dé7 et hano|aunpni um

hydroxi de (80:20!2) to give'the title conmpound,/as\a

oil (0.14 ¢.,70% . Intergedjate 7. "

{2- (BenzylOXY) - 5-[ (1 /2, &V (LX) OR

-{[tert-butyl (dinmethyl)silyl]oxy}-2- ({(1 ar

n

/1?,S)-2-[4-(2,2-di fluoro-2-phenyl et hoxy) pheny] ] - 1-
nmet hyl et hyl } am no) et IQ.,)(I ] phergyl } formam dgTo sol ution
of R

(R S)-[2- (benzyl oxy) -5 romo-"T-{[Terf.
[)silyl]oxy}- et hyI)RphenyI] mam de (8. a,
mol) and Internediate 6 (0.19 g,°H0.65 nmol) i
di met hyl sul foxi de (0.8 ) were added pot(assi W@R"
carbonate (0.36 g, 2.59 mmpl) and sodiumiodide (0.1

g, 0.75 mml). The m xture was heated at 125 0C for 1
hour. After cooling, the reaction was diluted with
wahereif B! standsdonCexblkgcamtiRM stands fyr Cacalkgltar phznyl group.
30 m ). The conbi ned organic extracts were washed

with water (2 x 20 nL) and brine (20 m ), dried

(Na2SO™4), and the sol vent

Alcohols of formula (XLVII) may be converted to aldehydes of formula (XLVIII) by

reaction with chromium trioxide, manganese dioxide, potassium dichromate,
pyridinium chlorochromate, oxalyl chloride in dimethylsulfoxide or Dess-Martin
reagent in a solvent such as pyridine, methylene chloride, chloroform,

dimethylsulfoxide or acetonitrile, and at a temperature from -78° to 130°C.

Aldehydes of formula (XLVIIl) may react with a phosphorane of formula
(R'?)3P=CH-COOR"" to give esters of formula (XLIX). The reaction may be carried
out in a solvent such as methylene chloride, tetrahydrofuran, ethyl ether or
toluene, and at a temperature from room temperature to the boiling point of the

solvent.
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removed under reduced pressure. The residue was

purified by colum chromatography with silica gel,
webawslongotni t h net hyl ene chl ori de/ met hanol (95: BOT/ER2007/008992

give the title conmpound (0. 3%49 70% . Internediate 8.

{2: (Benzyl oxy)-5-[ (1 /2.5 . 347 (1

[?2,S)-2-14-(2,2-difluoro-2- phenyl et hoxy) phenyl]-
Hydmglayaﬁnmgf ¢empoun)dsiof-formdiad Xy eX hyivépbsteys df formate (9. The

To,.a on of Internedia 0.18 0. 27 ) in
repgisn s GrtaRd cHtuThg CalBlySt ductiat Beladimich fharcbal or

|§ﬁf‘iﬁ?ﬂ'd&5§héé YR'H Stivd t'sﬂ%ﬁraéte%héﬁbllﬁweﬂwar%l Ae'it%ﬂ"g% te 1€

m xture was stirred at 45 0OC for’ 3 hours vent
dimethylfonmvastide,rater temypiratede froes sone templeraererte i0dCcandiat a

artition ween water (20 nL) and nethyl ene
prgﬁq;tgplfa:gn(%g&@bfé The organic | ayer was separ at ed,
washed with water (2 x 20 nlL), dried (MJSO ) and the

sol vent renoved under reduced pressure. The residue
triturated with n-hexane and the precipitate was

Alggﬁwwf rmiija {XXe) may b qiiaipsd dyrireatment of estesmeideraula (L)
w@g? ?ﬁygﬁg% isggﬂ_'n la@Wtt5iQh' Sluirthuké hYaridd Bodidri By dfide or

du{55b{1t§/lb‘ﬁ.|r8)nu2ﬁ h{(drldé’lnsé s@lveAt éLR;h2aeDéﬂ1|yUehher Zh‘usopropyl ether,
| et hoxy) phe ]-1 -net Iethl}amno-

tegﬁ'&} rgfuyan F?W']thancﬂy@l%ﬁﬁ/ﬁ Iﬁ%‘ﬁ?ﬁ@at‘ﬂf@r f@mra@m(tfmer@tuae to the
diate 8 (0.27 g, 0.483 I
bﬁwd'ﬁp?ﬂberﬁa\? \;\'Erleaagded(S drogs of a sg?gr?at Ieg

sol ution of hydrochloric acid in ethanol and palladi um
on charcoal (10% 4 1 ng). The m xture was

EXANMPLESat ed at 2. 76 bar overnight. The catal yst was
filTtered through Celite(r) and the solvent renoved
under reduced pressure. The resulting oil was purified

CoplaaF RBEERR "slatndT e Ackishents, vt pyrghgeed from
cotviméfidl Guppliens él@d wised dsheedeividde Comreatratiorn Geféds to evaporation
37% as a yellow solid. ) -
under vacuum using a Buchi rotatory evaporator. Reaction products were purified,
when necessary, by flash chromatography on silica gel (40-63 pum) with the solvent
system indicated. Spectroscopic data were recorded on a Varian Gemini 300
spectrometer and a Varian Inova 400 spectrometer. Melting points were recorded
on a Buchi 5635 apparatus. HPLC-MS were performed on a Gilson instrument
equipped with a Gilson piston pump 321, a Gilson 864 vacuum degasser, a Gilson
liquid handler 215, a Gilson 189 injection module, a Gilson Valvemate 7000, a
1/1000 splitter, a Gilson 307 make-up pump, a Gilson 170 diode array detector,
and a Thermoquest Finnigan aQa detector. Semi-preparative purifications were
carried out using a SunFire C18 reverse phase column (100 A, 5 um, 19 x 100

mm, purchased from WATERS).

Intermediate 1. 2-(4-Bromophenoxy)-1-phenylethanone

To a solution of 4-bromophenol (4.56 g, 26.38 mmol) and phenacyl bromide (5.00
g, 25.12 mmol) in acetonitrile (250 mL) was added potassium carbonate (3.86 g,
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1H NVMR (400 MHz, CD3CD): 1.19 (d, J=6.0 Hz, 3H (one
stereoisoner)); 1.20 (d, J=6.0 Hz13H (ot her
W@ e@BeeissonNer)); 2.72-2.61 (m 2H); 3.22-3.05 REI/EBHYP7/008992
3.47-3.35 (m 2H); 4.44 (t, BpH =12 Hz, 4H); 4.90-4.76
(m 2H); 6.91-6.84 (m 6H); 7°1 1-7.00 (m 2H),
7.16-7.13 (m 4H); 7.49-7.44 (m 6H); 7.61-7.57 (m
22.88;mawl)3Thesesulting nﬁxtl&e \Wbs stiaegi at sefm( quesnighHpefordsthe

d h
SO was faraovatk SR TeRluted prsfsetid, TR RRET wagprtifoned
be&Ae@n"BtRYaccbRBTe0 mlk ré?f@ \Qﬁtef ?1(55%’91_ 'ﬁ'?e 5?gdﬁ'63iallena%s
pot assi um car bonatezg\b g, 1.79 mm
separetediand wasked b 2Nbosodinm mydremded2 &t 01mL’rhreater {2 n 100

mf_gggﬁ %ﬁpﬁéo {@E)a'dﬁgg PQ gdnd%ﬁo sofvent rem move ger reduced
prlas&u@“fh% rediddeWdd thfirated witle ﬁMieS(bh@%hﬁ@%ﬁé@plt?te was

otained fromInternediate 9 g
cc:uestled( Igy filtratibn to ebtadethentitle) campaound s aqade yellave solid (632 g,
8%% the Intermediate 2. Purification by colum
'orrat ography with silica gel and n-hexane/ et hyl
acetate (from10:1 to 4:1 ) as eluent gave the title

compound (5.62 g, O% as a yellow oil. Int errredi ate
2 Difl heny hox hen et one
inkgimediate 21 SETOmerN qr@ i@thsmfég ﬁexz

i sopropenyl acetate
Te pisuspensionof ﬂntm%ﬁt% Q @5@8 19L40 @nw Iﬁrmel)hylene chioride (20

{
WA TR 56 o, e W a room
tegrpmftdm tedeﬁmghtb'élwkla taudet reaction wasellutedewith methylene chloride (50
urification cO

mbhané PrREfeshiBiQ8 ﬁyrreaé@%ﬁ]é%ﬁ}e?g ? 8%13‘ {&E&gﬁ@ ggﬁ'lehe
o@h@%ﬁ%ﬂ%??&é@téﬁ? whshBd WitrBRater Y& X! 190 ALY, saturated solution
of(sdRjush bicdrBoriate 22 Ri TA0umLpadd phiaey ! @0 halX)y and drigd (Nasd@x). The
solvent was removed under reduced pressure and the residue was purified by
column chromatography with silica gel, eluting with n-hexane/ethyl acetate (from
10:1 to 1:1). The title compound was obtained as a yellow oil (4.86 g, 80%).

Intermediate 3. 1-[4-(2,2-Difluoro-2-phenylethoxy)phenyllacetone

A solution of Intermediate 2 (3.86 g, 12.33 mmol), isopropenyl acetate (2.04 mL,
18.49 mmol), tri-n-butyltin methoxide (4.26 mL, 14.79 mmol), palladium (ll) acetate
(0.14 g, 0.62 mmol) and tri-o-tolylphosphine (0.38 g, 1.23 mmol) in toluene (200
mL) was degassed and then heated at 100 °C under argon overnight. The reaction
mixture was cooled to room temperature, diluted with ethyl acetate (20 mL) and a
solution of potassium fluoride (9.1 g, 156.74 mmol) in water (40 mL) was added.
The resulting mixture was stirred at room temperature for 2 hours and filtered
through a pad of Celite®, washing the precipitate with ethyl acetate (100 mL). The
organic phase of the filtrate was separated, washed with water (50 mL) and brine
(50 mL), dried (Na»;S0O,) and the solvents removed under reduced pressure. The
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am ne Cbtained fromlInternediate 11 (1.00 g, 3.44

mmol ), amoni um acetate (2.65 g, 34.4 mmol), sodium
weymsopssohydri de (0.87 g, 13.8 nmol) and two RECTDPBR2001/008992

acetic acid by the procedurg4ggscri bed for the

Internediate 6. Purification Dy columm chromat ography

with silica gel and nethyl ene
re@ldU@rwaI@puﬁ'fu'ethhxo bbummahr@maiggrmhyd@tt(ﬁﬁnagelzyeluasg with n-

h%%%@%g'l Ia}ecle & m gttg f@%%tf@edth Otltﬁascogrhpoung ad3 yaellow oil
(1B7 §e3es).oxy) - 5 ((2/?)-1-{[fert-butyl (dinmethyl)silyl]o
Xy}~ 2-

({(2/?,S)-2-[3-(2, 2-di fl uor o-2- phenyl et hoxy) phenyl ] - 1-
met hyl et hyl } ami no) - ethyl]quinolin-2(1 H-one To a
f
InfEiRRdiath & 8 Beneyipxy SI(R SE2-WRSIA 4R 2 eivore 2y,
phenylettia)ow jphenyil-) -miethglethyl}émepmm)(d}oﬁﬂetj\ylmummln-2(1 H)-
nmol ) and Internediate 12 (0.5 g, 1.72 mmol) in

ORg net hyIsquOX| de (2. 3 m ) was added potassium
car bonat e | ) and sodiumiodide (0.28

A Gl ToR G FptsTyeaiaes i 1o 4. Wb abedRa) - atnedr 90

04 BB B EORE LOB0 S Ay o
tetrbhydrofizan ¢4ril)ethdosthanolo4axty was henﬁdeatvvaﬂhwt‘br\@' hdurs. The

water (2 x 20 nL) and brine (20 nL), dried I\{g]SO4) ,
reaglipn W@‘tﬁ'@ Wéﬁﬁoia'@ﬁﬁﬂ? é@omﬁamper%tatﬁ:e@d gHeted yith tetiadydrofuran

(24f7) 8P lfEnoft# inl) SSodm BLUATUAGY RTFS 875 Aot} s paded at o
°ngﬁ’d 31)e| rteisuljlnggnlktweli/\zatsl sﬂlrmnmitaoom mn;m’ratniré olOrrfightgThe

% . Interne e .
SOQ/GPB’eWEW sryoved upderaedaced prgssurg and the eride wag paditigned

ﬁgﬁ(@féﬁ%ﬂ?i&q lﬂrﬁ%ﬁ%'rélz)]aﬁ?étnyét%{%élultﬁg‘d? ‘rgé%ljam bicarbonate
(50) Imhle)r Tadicaganid Payed was gppavatéd, washed aith dattinatechsdiution of
so%mglic%%onate (2 x 25 mL) and brine (50 mL), dried (MgSQ,) and the solvent
removed under reduced pressure. The residue was purified by column
chromatography with silica gel, eluting with methylene chloride/methanol (from

98:2 to 8:2) to give the title compound as a yellow oil (0.25 g, 40%).

EXAMPLE 1. 5-[(1R,S)-2-({(1R,S)-2-[4-(2,2-difluoro-2-phenylethoxy)phenyl]-1-
methyl ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

To a solution of Intermediate 4 (0.30 g, 0.51 mmol) in methanol (14 mL) were
added 7 drops of a saturated hydrochloric acid solution in ethanol and palladium
on charcoal (10%, 32 mg). The mixture was hydrogenated at 30 psi overnight. The
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fluoride trihydrate (0.41 g, 1.31 mmol) by the
procedure described for the Internedi ate 8.
woPnoBM46se i on by col utm chromat ography wi t h siPCTEP2961/008992
and met hyl ene chl oride/ met hagpl (from 95:5 to 90: 10)
as eluent yielded the title conpound (0.35 g, 72%9%.
Exanple 4. 5-((1 /?)-2-({(1
catglys)was filtered, thradighl %H@Mﬁbﬁ)ﬂommbwﬁpquieﬂreduced
nmet h I nm no) AN
P'eﬁ%% b%tcﬁ qwgs ﬁ&ﬁa“PdeUﬂﬁ‘o@q P03 (mixtyre H{ By IEnRe
ckﬂérﬁﬁ”@/hﬁlﬁa’d@/@hﬁﬁ&m@ﬁﬁ r§>'€_‘id6 (2@{75. 9 dnothk s@'ﬂiérﬁ@We?@'i‘é%ﬁbved

on charcoal (10% rocedure describ

urider Feugsidepressmigr Whe@awgamll bptam Was @Nflfjﬁdlbwgloﬂ'ﬂh'y

crtbindiddrap i effng Mt Melerk @H%@a/a@ﬂeaﬂp'/fmoswgghvdrOX'de

frehtem 094ee80:08:2) td hRetREWE 19/87969
(ShPOROARIPIZS RoROBLSaridugd (058 0% 00

nglg{vghr @mm Eﬁﬂ@thllpsulféxﬁé dﬁ*;* 0. 36% OJ-—*@O I-?z"'6(-9t @%o 2.50 (m,

somer
2H)), 25082.89.(08 8@")1 4/5|4|)(1 Jﬂr H4=I|3(5 HZJ ZHI-QOﬂQSiI$tHZBOISZ}meI' ); 4.56

4, 44 JE-
(Bohert o Eerd 3 e blass roaitlien)t 8 905700 6h. 21569 (6 s=0.0
- 0
H 422?@ %3@ @@38&6%@% 0BH. 08 Zm @HZ 7185(7'55%) 6I]43 7.60-7.68 (m,
14H); 2H#. dNB=9|0Hbiz, “otone draetene@samer 58 1(51da)J18 @{I-(Z_MH (other
S di fl 2-ph leth h []1-1 -
?éq%?re@h%/’%@r&ng) liozg 2- SI re}g%/hsl ?l)lfly)lp3eggn]zod| oxi n-
tai ned f I nt diate 11 (0.37 g,
LRS! (515 100, 0n LI a1, (0T
1, 3- benzodi oxi n-6-yl )ethanol (0.28 g, 1.26 mmvol) and 2

drops of acetic acid by the procedure described in
Internediate 4 Purification

IR S < o) 2 L3R S8 L 22l ucord/pRBYlethoxy)phenyl]-1-
mE{HyR b} I 1 T RSt Serolibhun yflp ol
ofthlned from Intermediate 3 (0.40 g, 1.38 mmol) and (R, S)-2-amino-1-(2,2-
dimethyl-4H-1,3-benzodioxin-6-yl)ethanol (0.31 g, 1.38 mmol) by the procedure
described in Intermediate 4. Purification by column chromatography with silica gel
and methylene chloride/methanol/ammonium hydroxide (97:3:0.3) as eluent
yielded the title compound (0.34 g, 49%) as an oil.

EXAMPLE 2. 4-[(1R,S)-2-({(1R,S)-2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]-1-
methyl ethyl}amino)-1-hydroxyethyl]-2-(hydroxymethyl)phenol acetate
OH

HOHDQ)VH@O @

FF

A solution of Intermediate 5 (0.33 g, 0.66 mmol) in a mixture of acetic acid (1.3

mL) and water (0.7 mL) was heated at 80 °C for 30 minutes. The solvent was
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Exanple 5. 4-[(1 /?)-2-({(1
[?,S)-2-[3-(2,2-difluoro-2-phenyl et hoxy) phenyl ]-1
woreibysesdhyl } am no) - 1 PCT/EP2007/008992
- hydroxyet hyl ] - 2- (hydr oxynet gl.) phenol Qbtai ned from
Internmediate 15 (0.34 g, 0.67 mmol ), acetic acid (
1.33 mM ) and water (0.66 r_ﬂ_; bé( t he procedure
regreyMed rirpdgsachpresspre tomiye ihectita ermpgurc(Qdh g, 91%) as a
so‘?l romat ography with silica gel and nethyl ene
I ori de/ met hanol / ammoni um hydr oxi de (80: 20: 2) as

CHRRIR YA e e SRR 02300 L B2 825
ghli 4HZ) Q&sﬁ&?@mm 5819.70 Zm78H);2. 93—2(8‘3 grﬁH)H) 4, ‘f24(47 (m, 2H);

H (one di ast er eoi soner)

.44 (08 HH); 54 Gt vrerr = 188412 12k (anendiasterecisapen); 6055 (b, JF H

Eha g 2 g e SRE ARG ST 67 B0 1, 2y Se28ho (m,
4rd2elan-o Gm(m 2PTORS, Oéﬂ(m 4y 7.2348; 27487 84, BH); 7.50-

I ntermedi ate 16
1r. %émm‘isl) (2 2 d| fI uoro 2 phenyl et hoxy) met hyl | benzene
To a solution of 2,2-difluoro-2-phenylethanol (0.30 g,
M8AMmo#H8.i n di met hyl formami de (2.2 nL) was added at
0 0C 60% sodi um hydride (0.08 g, 2.09 mmol) and
1- br ono- 3- (br ononet hyl ) benzene (0.52 g, 2.09 mmol).
The m xture was stirred at roomtenperature for 2
Intermiediatin®. (@R)8p-1v[dg(2(8-Difl esrosR phemyléthbrpphenyd)propan-2-
50 nmL) and washed with water (3 x 50 nL), dried (MySO
’é“&nd concentrated. The crude was purified by col um
chromat ography with silica usi ng n- hexane/ et hl)_/ o
) were

Toya sphitienof dntermediatesf (@t @%mmelw

o8 ni ot O39Sy OO TS 017

g, Ret@ ol dnd nmwdwmmwmmééhé@tea(ht%ﬂwc oridermargon for 90
1 sopraopenyl acetate (0.2 , 2.31 mol),
mipptesy Thgrspivant Wast e BIaveE L{'@%Bedﬁced Pregsurn ﬁr?cﬂd)the crude was

suBBL I ebldd atfs & Hifh water (3 mL), 2N hydrochloric acid solution (3
mL) and 5N hydrochloric acid solution (4 mL). The resuiting solution was stirred at
room temperature for 30 minutes and washed with methylene chloride (20 mL).
The aqueous phase was then basified until pH = 8-9 with solid potassium
carbonate and extracted with ethyl acetate (3 x 50 mL). The combined organic
layers were washed with water (20 mL) and brine (20 mL), dried (MgSO4) and the
solvent removed under reduced pressure. The residue was purified by column
chromatography with silica gel, eluting with methylene
chloride/methanol/ammonium hydroxide (80:20:2) to give the title compound as an
oil (0.14 g, 70%).

Intermediate 7. {2-(Benzyloxy)-5-[(1R,S)-1-{[tert-butyl(dimethyl)silylJoxy}-2-
({(1R,S)-2-[4-(2,2-difluoro-2-phenylethoxy)phenyi]-1-
methylethyl}amino)ethyl]phenyl} formamide



10

15

20

25

(0.02 g, 0.08 mmol) and tri-o-tolyl phosphine (0.05 g,
0.15 mmol ) by the procedure described for the

WO pogossol ate 3. Purification by col um chr omaR@GHERNT/008992
with silica gel and n-hexanejgthyl acetate (9:1) as
el uent gave the title conmpound (0.28 g, 60% .
Internediate 18.

1 R-2[((1
Tg a sejutionicf (R )- [?—(&aemzx)d@m[@( éz(%b&mpekﬂmpwwt(ﬁwe}thyl)silylloxy}

oSR5SR 055 0.5

miviol )dn i thiyisulfoxigde. (8% Gl ) We% aﬁﬁ@dj ?otasswm carbonate (0.36 g,

g77J 2-am no-1- (2, 2-di met hy
2.59 nyeah) Gad sading igdi 9’%(@}31%@ Iﬁ)rrmolg The mixtuieovas haateg at 125

CHep Aol ARG 4o, Meeatlin REg SRR RN ER g

extwat:tedswith ethy) etetatel (e B0yhENThe comblned organic extracts were
chl ori de/ met hanol / anmoni um hydr oxi de

washggvith watefdd x 4 mb)@and Rithep@@ral ), @rl;eg blaz%On)y@ndéhe solvent

reiigve MgBBL tugl HiBe i, The Festude WS mulios wieptymn
chpdsraawg}a;ihymtthslnea lypel, Jehutingolitd niethylens ehitride/riethanel ®s:5) to
m?] hyl )éohenol acet ate ot ai ned from Internedi ate 18
giveptheditie campaunel®)-31 9aé@%ic acid (0.6 m ) and water
(0.3 M _) by the procedure described in Exanple 2. The
title conpound was obtained (0.15 g, 95% as a yellow
solid. 1H NMR (300 MHz, CD3OD): 1.16 (d, J=6.0 Hz, 3H
Intesme dinted. {2 Biesairtaxy)5-i(1R1S)-2-4(18:9)-2[4+2,23sifluor o+

pHEngRRoSS) BRERVA Y retieliuaipinaito) 2700 (o F 1
hyaisxﬁetngl]p Rfsrmdmfdeer eoi soner) ) ; 3 91 (t, F-H
?ot her di astereoisoner)); 4.54 (s, 4H)

Toéa ggluﬁén oﬂ{r‘)ternﬁ’el_?)ﬁéte“? @216 & 029 mnfol)id-tbtrdBydrBiurdhi 1 6 mL)
was added tetra-n-butyl ammonium fluoride trihydrate (0.14 g, 0.43 mmol). The
mixture was stirred at 45 °C for 3 hours. The solvent was removed under reduced
pressure and the residue was partitioned between water (20 mL) and methylene
chloride (20 mL). The organic layer was separated, washed with water (2 x 20
mL), dried (MgSQO,) and the solvent removed under reduced pressure. The residue
was triturated with n-hexane and the precipitate was collected by filtration to obtain

the titte compound as a pale yellow solid (0.12 g, 81%).

EXAMPLE 3. Formic acid - {5-[(1R,S)-2-({(1R,S)-2-[4-(2,2-Difluoro-2-
phenylethoxy) phenyl]-1-methylethyl}amino)-1-hydroxyethyl}-2-
hydroxyphenyl} formamide (1:1)

"o
‘o, 0

F*F
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7.23-7.36 (m 4H); 7.40-7.45 (m 6H); 7.48-7.55 (m
4H) . M5 (M+): 472, Internedi ate 19.

WO 200846380 - 2- phenyl et hoxy) phenyl J acetonitri | e BEI/BEP6TI008992
from (4- hydroxyphenyl ) acet on%-; rile (12.8 g, 64.3
mol ), phenacyl brom de (9.00 g, 67.59 mvol) and
pot assi um carbonate (9.8 g, 7 1.01 mmol) by the

Topa sokdion®f dnteomediate 8 (0.2 g 01483%kmmaael) it ethanol(ié roi} were

ad@%ﬁpﬁgpqpﬁ\'%ﬂ.éagt al g& gglijil ion oP hgdro%RlO@nc Geid lr%/gthangY and palladium
or{é"le(ré’oeﬂ cf%% ¥arg ?W@%%&b%@%@i@géhét@@%%ﬁ bat ?\/ermght.

tained fromln errredl ate
Tfmnﬂtai&strweatﬁlteradi througb@dﬁe@)and)/theml\mfﬁcwoved under reduced

df h »
préSati T B roitnsL oL wAS A B Sefii-nrharatii HELL Plitino witn
wé%QHQ&étSﬁ(tﬂeWﬁaﬁuuH fd?mla'iej(frbﬁt fa0k0)0. o 505610 1%vgave the title

| e conpound (13 78% as a yellow ol l
comnmmnle(ﬁl(ﬁ @, Y%) as a yellow solld
2-14-(2,2-D fl uoro-2-phenyl et hoxy) phenyl ] et hanam ne To
éHsNMR (490 MHz| DO di AQe(dZIFQ 01z, BH (pnetstetrbisaroer)); 1.20

dd f di
J—Eélé‘é-ﬁz S tpey staBomoTIRTD 7 7ae BN HEha ) 2216 0. 61
I %
%e IR 4L b e O ??53‘)“%%]4%“%’?”?’%’&? 84 (m,
Bh); 2atlal QQt (mp@sl) f7l1667r633:l (Mh#bi)ghaGe.44 Gor SHETIE1RST (m,

% d sure. The crude was
6%@%&&?@3?'62%@&%&@%2368@ )-and ethyl acetate
350 m§ The aqueous | ayer was separated and washed

? M iﬂm acetate (2 x 150 nL). The conbi ned organic
extracts were washed with brine (20 nlL), dried (MSH)
and the sol vent renoved under reduced pressure. The
resi due was rified by colum chromatography with

Intermestiatecd. 2-3-BromopienexiA rhamethanone
chl ori de/ met hanol / anmoni um hydrOX| de (from 100: 0: 0

Otgained:foom 3tbrogmpé1enhb(5t® 0l 28.90npwlghenacyl boamigle 68% g,
27%52 mmas nd poPassmm carbonate (4.39 g, 31.79 mmol) by the procedure
described for the Intermediate 1. The title compound was obtained (7.62 g, 95%)

as a yellow solid.

Intermediate 10. 1-Bromo-3-(2,2-difluoro-2-phenylethoxy)benzene

Obtained from Intermediate 9 (6.53 g, 22.42 mmol) and DAST (8.81 mL, 67.26
mmol) by the procedure described for the Intermediate 2. Purification by column
chromatography with silica gel and n-hexane/ethyl acetate (from 10:1 to 4:1) as
eluent gave the title compound (5.62 g, 80%) as a yellow oil.

Intermediate 11. 1-[3-(2,2-Difluoro-2-phenylethoxy)phenyl]acetone

Obtained from Intermediate 10 (0.80 g, 2.56 mmol), isopropenyl acetate (0.42 mL,
3.84 mmol), tri-n-butyltin methoxide (0.88 mL, 3.07 mmol), palladium (ll) acetate
(0.03 g, 0.13 mmol) and tri-o-tolylphosphine (0.08 g, 0.26 mmol) by the procedure
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I nternedi ate 22.
8- (benzyl oxy)-5-[ (1R S)-2-({2-[4-(2, 2-di fl uoro- 2-
W b@syiasthoxy) phenyl ] et hyl } am no) - 1- hydr oxyet hCT/BRaont008992
in-2(1/7)-oneA solution of Lpgernediate 2 1 (0.57 g,
2.07 mml) and 8- (benzyl oxy) - 5-
(di hydr oxyacetyl ) qui nolin-2(1H) -one (0.57 g, 76
degesbed ifer ier‘retelﬁmegmw 8x Pufigation by cglumascrg@mlatqgiaalny with silica

od 28 R Facgeigt P IRyl Pfel FREBG 047 o

63%) &s 3ol 0il. wer e successively added and the reaction
mxture was stirred at room tenperature overni ght. The
reaction crude was partitioned between ethyl acetate
(90 M ) and a saturated solution of sodium

R T Lk e RVt

amislevent s renoved under reduced pressure. The residue
was purified by colum chromatography with silica gel,

Olethiriedfgomi |htermediagé d g1 Qo gqra.él-émraol),aammo(nﬁum racétaté (2.65 g,

34?@%@;% léos .'%(?1 éyrégeggf;@rtob?/qﬁggﬁf ggd f r%n%l?gl%s tveci) Idrops of acetic
achl §k én%c%dgfé Hé’é&r e@ fBlh Ih?érﬁ@&YQt@%eF’Ylh}lﬁt% By column
am ~one

hy roxyet roxyqui nol i n-2
chmhatogealpmy with Ismcargmdndmetmzleoe chorigle/meth@nohfeimmanidm

nypreride 202 as Mt v g Blecaphaii 1173 BndSoms a yellow

|hours) The crude obtai ned was purified by colum
chromat ography with silica gel, eluting with nehyl ene
chloride/ nmethanol (from75:1 to 10:1 ) to obtain the
title conpound as a yellow solid (0.48 g, 66% . 1H NWR

Infstiibdlble £ g RIS %05 tttpreiityRapSthyl Sy BBy -2-
({(4BSS)-241+(2 &-MIt(oaro-zlpae69|emoxy)uhengllmnﬁetayldthyl(}smno)

0-7.15 3H); 7.52-7.56 3 7.63-
etbyﬂqugcilgéﬂm:p% 89 Hz, 1H). (m 31

To a solution of 8-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)silylJoxy}
ethyl)quinolin-2(1H)-one (0.84 g, 1.72 mmol) and Intermediate 12 (0.5 g, 1.72
mmol) in dimethylsulfoxide (2.3 mL) was added potassium carbonate (0.94 g, 6.82
mmol) and sodium iodide (0.28 g, 1.89 mmol). The mixture was heated at 125 °C
for 90 minutes. After cooling, the reaction was diluted with water (45 mL) and
extracted with ethyl acetate (2 x 30 mL). The combined organic extracts were
washed with water (2 x 20 mL) and brine (20 mL), dried (MgSQy), and the solvent

- removed under reduced pressure. The residue was purified by column

chromatography with silica gel, eluting with methylene chloride/methanol (97:3) to

give the title compound as an oil (0.58 g, 48%).

Intermediate 14. 8-(Benzyloxy)-5-((1R)-2-({(1R,S)-2-[3-(2,2-difluoro-2-
phenylethoxy) phenyl]-1-methylethyl}amino)-1-hydroxyethyl]quinolin-2(1H)-

one



M5 (M+): 481 .Internmedi ate 23. 8-(Benzyloxy)-5-[(1
R -1 -{[te/t-butyl (di methyl)silyl]oxy}-2-({2-
WO 200884639811 f | uor o- 2- phenyl et hoxy) phenyl ] et hyl } Bei/RPH0@1/608992
yl']quinolin-2(1H) -one Cbtaipgg_from
8- (benzyloxy) 5-((1
ZQZ br ono- [telt- butyl(dlmethyl)sHyI]oxy}ethé
Obfainasl ﬁrﬂmzlomnpmdfaée(lé 05679, 182 mmﬁﬁran;i tetratrebuitybammonium

o L S ) RSB o 2
Intermiedidy 8t Parificatioery @oldﬁﬁﬁéhrbﬁfétég?éphﬁ Wlth@lﬁ:rafgﬂ lapbe

13. Purification by colum chrorratora h silica

{ titl d 1 36 480
oIt B Tk o a0 | g, 48% as

8- (Benzyl oxy)-5-[(1/?)-2-({2-[4-(2, 2-di fl uoro-2-phenyl
et hoxy) phenyl] ethyl}am no)-1

E)ﬁ%g[ené.of qu)-%&k lS')-%ES((]Z}_%-d é&(ﬂ% -;)Ih}ﬁglétrl'loxy)phenyll 1-
A SRR

Internediate 8. Purifi oatl on by coI ugm, chr onat ogr aphy

wth silica gel and et e
chl ori de/ met hanol / farmpni um hy de (f 100:0: 0 to
90:10:1 ) as el went el ded t he |tIe coffpound ( 1 .40

g, 99% as an oil. Hxahple 8. 5-[(1
/?)-2-({2-[4-(2, 2-D f§ uor o- 2- phenyl et hoxy) phenyl ] et hy|
}am no) - 1-hydroxyet hyI] 8- hydroxqu nolin-2(1 H)-one

oA B i pEheati i (0,36 G Doas mnaih g pafedil o charcoal
1@%%%@&%@@%&@@%%%&%@& ﬁ1 Exaﬂﬁg dil Fﬁtﬂ‘iﬂc‘éﬂoﬁbx column

col um Thriomat ography with silica g nmet hy
cheathatographyewitiasitica genand metlrnylelmezhl@edeﬂ@etﬁenalfaramomum

vy 51 ) 45 aluankSe i RAEE ctmheun (Lap fu by solid
1R GooWhz2ED,00) P08 @22 Hz, 3H (one diastereoisomer));
1.08 (d, J=6.0 Hz, 3H (other diastereoisomer)); 2.56-2.69 (m, 4H); 2.71-2.82 (m,
2H); 2.87-3.03 (m, 4H); 4.41 (t, Jr.1=13.5 Hz, 2H (one diastereoisomer)); 4.44
(t, Jr-H=13.5 Hz, 2H (other diastereocisomer)); 5.06-5.15 (m, 2H); 6.57-6.81 (m,
8H); 6.86-6.94 (m, 2H); 7.03-7.18 (m, 4H), 7.42-7.48 (m, 6H); 7.53-7.62 (m,
4H); 8.28 (d, J=9.0 Hz, 2H).

MS (M+): 495.

Intermediate 15. (1R)-2-({(1R,S)-2-[3-(2,2-difluoro-2-phenylethoxy)phenyl}-1-
methylethyl}amino)-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol
Obtained from Intermediate 11 (0.37 g, 1.26 mmol), (R)-2-amino-1-(2,2-dimethyl-

4H-1,3-benzodioxin-6-yl)ethanol (0.28 g, 1.26 mmol) and 2 drops of acetic acid by
the procedure described in Intermediate 4. Purification by column chromatography
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4H); 4.56 (t, J F-H =13.5 HZ, 2H); 5.16 (t, J=6.0 Hzl
1H); 6.52 (d, J=9.0 Hz1l 1H);6.88-6.97 (m 3H);

W@ 20860346549 (m 3H); 7.50-7.55 (m 3H); 7.61-7.821/EP2007/008992
2H); 8.17 (d, J=9.0 Hz, 1H)_ghy5 (M+): 481 .
I nt ermedi ate 25.

57R S)-1-[4-(Benzy onm }h droxlymethyl) phenyl ] - 2- (;
gilica gel and methylene chloride/methanol/ammonium hydrOX|de 97:3:0.3)

A B B o

and [ 4- (benzyl oxy) - 3-
(hydr oxymet hyl ) phenyl ] (oxo) acet al dehyde (0. 32 g, 1.19

EXamplg 5%44@@%@@%??-&?%% fiptaryharyietionahenyll-1-
’“?"ﬁ"wﬁ'i‘?’?f’h e @E“@%mn 6. 27

g, 43% as an oil Exa |I.|e9

a- [(f/') S)-2- ({2 Lijjﬁ;ﬁ%u@@;b et hoxy) pheny
']

et hyl }am no) - 1- hyod et hyl ] - 2- ydroxy hyl ) phenol
To a solution of Internediate 25 (0.27 g, 0.51 mmol)

Obt@ld@ﬂtﬁ’&ﬁ%te@ﬁq@dlﬁteh 5183456167 Iﬁﬂhb@déééfb%ld:mgﬁﬂ_ and
10% rrgJ thﬁhe m xture was hydrogenat ed at
y

ps
water CBGﬁer eproeedurgsesaribed in Example &r%ugjtﬁ:atlon by column

R N A e

hy@%ﬁd@(wﬁaﬂzhs@mﬁht%w@d thewiidwdrapéund (0.22 8 72%) as a solid.
chl ori de/ met hanol / amroni um hydr oxi de (from 100: to

8P ﬂm#gsdcwmzve 5 rret )t 1 t04e(dC gEBOURE e{@) 3345332 7@3(% 6H) 2.76-

1H NVR VHz t hyl sul f oxi de-D
(2”91 o) 4HY 4642 #, Jan eAR.02Hg, 2H ( qmed@stqeplsomea)z) 44,44g(t JeH

4.5 E-H =14, b
.0 By 2B dasterfajsonetyb 4 ag 4 bt A 4 30 6 2Hgone
Qﬁ’astére%iébrﬂﬂ%_rg ); 481, %36295(o(r|€_5i)r dlas‘ie%o‘lir}’om 6§4H)@931(@n 8H); 6.97-
7.6% (ron2H2 19,094, Ziz(rg‘ 3), (MR- 7153) (m 6H 7.56-7.63 (m, 4H)

MS (M+): 458.

Intermediate 16. 1-Bromo-3-[(2,2-difluoro-2-phenylethoxy)methyllbenzene

To a solution of 2,2-difluoro-2-phenylethanol (0.30 g, 1.90 mmol) in
dimethylformamide (2.2 mL) was added at 0 °C 60% sodium hydride (0.08 g, 2.09
mmol) and 1-bromo-3-(bromomethyl)benzene (0.52 g, 2.09 mmol). The mixture
was stirred at room temperature for 2 hours. The crude was diluted with methylene
chloride (50 mL) and washed with water (3 x 50 mL), dried (MgSO,) and
concentrated. The crude was purified by column chromatography with silica gel
using n-hexane/ethyl acetate (10:1) as eluent. The title compound was obtained
(0.50 g, 81%) as solid.

Intermediate 17. 1-{3-[(2,2-Difluoro-2-phenylethoxy)methyl]phenyl}acetone
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M5 (M+): 444. | nternedi ate 26.
{2-(Benzyl oxy)-5-[(7/7?,5)-1

WO g(opesasobut yl (di met hyl ) silyl]oxy}- 2- PCT/EP2007/008992
({2-[4-(2, 2-di fl uoro-2- phenyket hoxy) phenyl ] et hyl } am no
)et hyl ] phenyl } formam de Cbtained from
(R, S)-[2-(benzyl oxy)-5-(2-brono-1-{[fert-butyl (di nethy

Obyamequamﬂy}ermeld}Atge dBe0ya0 g0t fhmirdel) (iSop®pgnyliactate (0.25 mL,

2 0P, & FOUBRE oot Py il a8 i AR G tate

(0D2 ¢, 388 'ﬁ%b) zma thttﬁtdhﬂﬁﬁ@ébﬂ"ﬁe @?9? E’I beg ﬂn?nol) by the %rocedure

Interrredlate7 Purification m’ chr onat ogr ap
degctribed |fd>n tbe lotermadiaterdt HynfmﬁwoﬂWmoluinh rmmmatngramy W)th silica

gqﬁl f‘ar’}rﬁ egetllzwg« dqetégt@géfz) gcg%e &J{v?alt et:tgle c%mpouﬁd (0.28 g,

6d°/3).5) 2-({2-[14-(2, 2-di fluoro-2- phenyl et hoxy)
phenyl ] et hyl } ami no) - 1- hydr oxyet hyl ] phenyl } f or mam de
ot ai ned from Internmediate 26 (0.37 g, 0.55 nmol) and
tetra-n-butyl ammoni umfI uoride trihydrate (0.28 g,

InfortedE] 8.016) 2 IR IAZDMLORE e IBnoxy methy1-

phwyé}@mrmeﬂndeﬁl'iyda)amlao]-pb(Qaﬁ-dlmamw-le-e;&-bdnivdioxin-6-

filtr tion to yield the title conpound as a pale
leFd‘ solid (O. 27 g, 8% Exarrpl e 10.

{5-1(1/7?,9)-2-({2 &5 | uor o- 2- phenyl ethoxg)zp en
Otg}a!neg frqmtlﬁgerr@pﬂgarq 15 ﬂg)g,p 92 mmol), (IO R)-2-amino-1 -dimethyl-

4H SRR 6 IR YR B 2 BB ST 2 BioBR ot afBiacia by
th@bmwdluré désceribed mzammhée@t@al Padﬁlwbnrbycétﬂumnadhrériﬁ%graphy
.. The m xture was hydrogenated at 2. 76 bar
W'@\/%Wiﬁ %ﬂtandﬂh’@ hydgng ghleri mqthm@mnpnwmjamdreéldet @(+3:0.3)
The
asiéliertfelBeq Y s EORBBHnu 1915 o, 3R B1ERAWSBIgp
eluting with water/acetonitril e/ amoniumform ate
(from100/0/0.1 to 50/50/0.1 ) to

Example 6. 4-{(1R)-2-[((1R,S)-2-{3-[(2,2-Difluoro-2-phenylethoxy)methyl]-
phenyl}-1-methylethyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol

acetate
HO o)
FF
HO

Obtained from Intermediate 18 (0.15 g, 0.29 mmol), acetic acid (0.6 mL) and water
(0.3 mL) by the procedure described in Example 2. The title compound was

obtained (0.15 g, 95%) as a yellow solid.

'H-NMR (300 MHz, CD30D): 1.16 (d, J=6.0 Hz, 3H (one diastereoisomer)); 1.17
(d, J=6.0 Hz, 3H (other diastereoisomer)); 1.91 (s, 6H); 2.63-2.73 (m, 2H); 3.00-
3.15 (m, 6H); 3.30-3.40 (m, 2H); 3.90 (t, Jr.1=13.5 Hz, 2H (one
diastereoisomer)); 3.91 (t, Jr.4 =13.5 Hz, 2H (other diastereoisomer)); 4.54 (s,
4H); 4.64 (s, 4H); 4.75-4.85 (m, 2H); 6.72-6.78 (m, 2H); 7.09-7.16 (m, 8H);
7.23-7.36 (m, 4H); 7.40-7.45 (m, 6H); 7.48-7.55 (m, 4H).
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give the title conmpound (83 ng, 34% as a yellow

solid.1H NWMR (400 MHz, dinethylsul foxide-D 6) :
WQR2B30H575 (m 4H); 2.81-2.90 (m 2H); 4.55-4. BOr/EP3007/008992

1H); 4.56 (t, F-H =12.0 HZ §12—|) 6.79-6.91 (m 4H);

.11 (d, J=8.0 Hz, 2H); 54 (m 3H); 7.61-7.64

(m 2H); 8.05 (s, 1H); 825 (s, 1H); 8.30 (S, 1H);

MSBgMH9; 412). Ms (M+): 457. Internedi ate 28.

(3- Hydr oxyphenyl )acetonitrile To a solution of

(3- nmet hoxyphenyl )acetonitrile (1 .89 nl_, 13.59 mmol)

in nmethylene chloride (100 mMl ) was added dropw se at

Interddediatév 9p[4u42-05(oa!-phenyrethoxys)pmhqqacetomtrhyI ene
chloride (65.22 m _, 65.22 nmol) under nitrogen. The

Obeindd fro ( deﬁéﬁ/ph@ﬁyﬁéttétbﬁlﬁlléf(ﬂ BYNG4SIRAE, me-:nfa@yl

hours, quench sl ow addi ti on of ethanol

3
bramige 3.08 go@7eﬁ%mmj} ard patassiym exibessten(9.8 g 65 &leamol) by the

raBRU R s RRE R Fed etk Oits, | Fog bPEPhfpsH et Bptaipec

(15@) %@3% gglaqrquwls@huayers were washed with water (2
x 100 m ;1 dried (MgSO ) and the sol vents renoved

under reduced pressure. The title conmpound was
obtained ( 1 .78 g, 98% as a brown oil and was used

Intéi'rﬁélﬂafhe’é@ [%t(gE’z-UlflW—Z%ﬂéﬂ%th%&&)ﬁﬁé@l]%tonltrlIe

I nt er medi at

HBt%.r{e%*ﬁ%‘rﬂ lﬁfe%%a}étgﬁbcqs)%g@?% iﬁﬁﬁﬁmngma 'dﬁsf@@?rﬂﬁ@ 309

rom | nterned ate 15. 02
mimodrhydthe(o8edure diescBbedarithe dmtdrrpedm@?ulﬁmmfmdhon dyecolumn

chydpalogaponelica debabe melafiens HipEisTuRsrans rom 5:1 to 9:1)
asH AR RETIckdhalnd (3. ﬂﬁ% TRV ISR e

yielded the title conmpound ( 1 .70 g, 45% as a pale
orange solid. Internmedi ate 29.

Intetniettigte 21, 210402, 3-AGBYS 2L PRENYIBEFSRY) bRERY S¥HaaNine

To a solution of Intermediate 20 (11.10 g, 40.54 mmol) in ethanol (29 mL) were
added a solution of sodium hydroxide (3.73 g, 93.25 mmol) in ethanol (110 mL)
and Raney Nickel® (10 g of a 50% slurry in water). The mixture was hydrogenated
at 2.76 bar for 3 hours. The catalyst was filtered through Celite® and the solvent
removed under reduced pressure. The crude was partitioned between water (200
mL) and ethyl acetate (350 mL). The aqueous layer was separated and washed
with ethyl acetate (2 x 150 mL). The combined organic extracts were washed with
brine (20 mL), dried (MgSO,) and the solvent removed under reduced pressure.
The residue was purified by column chromatography with silica gel, eluting with
methylene chloride/methanol/ammonium hydroxide (from 100:0:0 to 90:10:1) to

give the title compound (11.01 g, 98%) as an orange oil.

Intermediate 22. 8-(benzyloxy)-5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-
phenylethoxy)phenyl]ethyl}amino)-1-hydroxyethyl]quinolin-2(1H)-one
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ot ained fromInternediate 28 ( 1 .70 g, 6.76 nmol)
and DAST (4.43 nL, 33.8 mmpl) by the procedure
wale®snsdsesl for the Internediate 2. Purificati oPCHEP2007/008992
col um chromat ogr aphy with s;slil ca gel and
n- hexane/ et hyl acetate (from10:1 to 10:4) as el uent
yielded the title conpound ( 1 .55 g, 84% as a brown
A solutibntod imtedhediates®1 (0.57 g, 2.07 mmol and 8-(benzyloxy)-5-

d@#&%&%{é&%ﬁ oo 2 PGPt 2058 )1'% Tneyf ToREhsuloxide (5.9

Wa?@%gé anor trﬂ1 §%t§ré%?b)5 Qé{ufsr‘ﬁﬂgf ﬁﬁ@F’éﬁéﬁgn time,

escrl be terrred ate uritication
metilanoh( 5:% nm)raatmﬂgﬁcuinhyl bmrolmyctrldel (@aQ geﬁ 3&mjmol) were successnvely

hexa et h acetat e as elu
adfied Aoy Teattion Btaiees ired ot B tedpalatice Gvalnduh The
regbﬂfon %ﬁ‘hgr wWedbatifosed b tween e h etﬁ gSIBO mL) and a saturated
UOr 0- 2- p enyl et 3 anami ne 1o
sodutol cnftsomirumfbldanbematedﬁam 30hé oIgarﬁE I@ermas7sepwatpdg washed

wilp AR o el kg Beiatt e shinerls Semating pnggf reduced
prggélﬁ The tesifue gra§7pdm88 by%ﬁh%hf&ﬁﬂidg‘ré&%%h %ﬂlﬁa gel

ydr ogenat ed over ni e catal yst was fil
elmtingngh n@.ﬁhyleae lchlcmde/mathasol (framd 76§Intm/9;d) tmngive the t:tle

reduced pressure. s partitioned between
comRqiing: 23121 Br3NY&Rl &8% g‘g%’i\s\ﬁm carbonate (100 nL) and

ethyl acetate (100 ni). The aqueous | ayer was

separated and washed with ethyl acetate (2 x 50 rrL)

The conbi ned organi c extracts were wash
EXa0PIR, 1. -2 (R 2 v REs Gophamic Xy ehe YRRy}
e Ty : obt ai ned

anh GBS s oI FARA ), ?ﬁét ep Wi t hout
further purification. gqntermnmediate 32,
5- Acet yl - 8- [ (4- et hQxy
To a solution of § oety -8-hy
(14.40 g, 7 1 %
added sodi um bi car

sodiumiodide (0.1 g,
suspensi on was then ©

Obtained from Intermediate 22 (0.85 g, 1.49 mmol) and palladium on charcoal
(0.085 g, 10%) by the same procedure described in Example 1 (reaction time: 48
hours). The crude obtained was purified by column chromatography with silica gel,

eluting with mehylene chloride/methanol (from 75:1 to 10:1) to obtain the title

2(1 H)- or\e

¢ 60 nmL) were
honate (9.9 g, .mml)and
0.67 mmol ). The resulting

compound as a yellow solid (0.48 g, 66%).
'H-NMR (300 MHz, dimethylsulfoxide-D®): 2.76-2.80 (m, 2H); 2.89-2.96 (m, 4H);
4.58 (t, Jr.1=13.46 Hz, 2H); 5.22 (bs, 1H); 6.54 (d, J=9.89 Hz, 1H); 6.91-6.97
(m, 3H); 7.10-7.15 (m, 3H); 7.52-7.56 (m, 3H); 7.63-7.66 (m, 2H); 8.19 (d,
J=9.89 Hz, 1H).

MS (M+): 481,
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heated at 40 OC and a sol ution of
1- (chl oronet hyl) - 4- net hoxybenzene (10.7 niL, 79.25
wWorem®BYp46598 di net hyl f or mam de (47 nL) was sl ow yPGEIER2H07/008992
during 4 hours. The reactiongjixture was stirred at 40
OC overnight. After this reaction tine, SOdI um
39 nmol ) was added to

Infarmadiath 4.8-RenalpxinBa - 1-Gaoa uiyHdimetho sy lowy)-2-((2-
BT A1 o
O%@a%ﬁ%%j SR (PRI IR Ry (BB Rxgorethy)

qUIRSTINC2TRN el 24Br g £4Y GRfoD! BRSHicRIiatElTel {1e752 gus.24afmol),
successively trlturat ed with water and e hyl "acet ate.

potassivgarbonaje {72, W@sd dimsrel) ard potassistn jodide: (0.76 g, 4.58

mgi ol e RER e Hestribe i ued e 4 gkl by column
chY&hatd répﬁ;ﬁ%ﬁﬁi sW'cIa '@1e11| hRE Ryl %b@t%'te/m&hél’ﬂﬂ (ﬁbﬁﬁ 00:03 85:1) as

was co l'ect ed tration to obtain the title
eluentigayadhaditle Cpmp@uydl (1 36 & 16%) aslan®ilg, 819 .
I nternedi ate 33.
5- (D hydroxyacetyl)-8-[ (4-met hoxybenzyl ) oxy] qui nol i n-
2(1H)-one To a solution of Internediate 32 (2.5 g,
Inferiiz diatel 24.i 83 Be neydovey B9 1R)-2-({2Fd -(2:2-difl yorb-2-pheiny)ethoxy)-

PhE e oI vTox e o Rl Bk obBer ot
before being filtere

Oftaingd framiptgrraediate %%_i-%b%%h‘*f’campm@ég;? %&%hre%h ammonium
ﬂugﬁag? f( "’}|25f81;'@§6"r‘hﬁ16 ¥y tRE | neém g%bkhﬁ@i or the '

I OXan e fi rates vve e’co e SO vent
Inteemediate 8n dRuTfi icatiare byl coluasschreniatogriaphy withesilica gl and

m ayleggFc?wiqudezyegl%pﬁa%wﬁqs@g@yrgd}c%vgé 8rcgm 100%:8%%@:%:?) as
R PEIRIBARNCTHLIE IV A0E, 0 esufoipxy et fvl ] -8-1(4

Example 8. 5-[(1R)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-
1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

OH |,
L
HO l Ow
HN F F
o)

Obtained from Intermediate 24 (1.40 g, 2.45 mmol) and palladium on charcoal
(10%, 0.14 g) by the procedure described in Example 1. Purification by column
chromatography with silica gel and methylene chloride/methanol/ammonium
hydroxide (80:20:2) as eluent gave the title compound (1.05 g, 89%) as a yellow

solid.

"H-NMR (300 MHz, dimethylsulfoxide-D6): 2.69-2.77 (m, 2H); 2.80-2.93 (m,
4H); 4.56 (t, Jrr1=13.5 Hz, 2H); 5.16 (t, J=6.0 Hz, 1H); 6.52 (d, J=9.0 Hz, 1H);
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A solution of Internediate 3 1 (0.18 g, 0.65 mol) and
Internmediate 33 (0.30 g, 0.84 nmmol ) in

walzosendsshsul f oxi de (3 ml_) was stirred at r oonPCT/EP2007/008992
tenperature for 3 hours. Aftgg-this reaction tineg,
met hanol (3 nmL) and sodi um borohydride (0.10 g, 2.60

b8 IR SHE 00 Eelfpartit dr Dy 65 ity & 6ot S, 2H)

' PRt b 14 bet ween et hyl acetate (25 nL) and a
ﬁ?ﬁ?"a@ﬂ%?ﬁ n of sodi um bi carbonate (25 niL). The

%n_ :%m+? Agxyer was separated, washed with water (2 x 20
?, dried (MgS™) and the solvents renoved under
reduced pressure. The residue was purified by colum
chromat ography with silica gel, eluting with nethyl ene

infestridhfd 35 GROD-1 A ERAWRITRE Bt Aty shash B2 a-
(Z,QJdimlzepﬁénK@tﬁé)lﬂ n I]é_ff?yl%é’m(n%)@tlﬂrfdluor 0- 2-
phenyl et hoxy) phenyl ]'et hyl }am no) - 1- hydr oxyet hyl ] - 8- hyd

Oltameaytdifihtermedidie 20176.33%, 8 . $9 hithbI9 Bnd T4 4Hé ARG At €

34 (0.15 g, 0.25 mml) in Tethylene chloride 1°'5
(hydroxymethygptieayl}(pke)acetaidehydied 032 g, 1.09 nemol) by the procedure
defETss iy resiaats 4 BuPESatrEp Y BS B S DEiRoorBRY it aiea oo
anggﬁgﬂgyrze%m&id&/marﬁﬂ/amﬁomwﬁyd@@ﬁidsi(géﬁ bvehs dludmt

72 mxture of methyl ene chl ori de/ net hanol’/ aqueous
yieddetbthedtitieleompoynd (27 ige 48U )\asrarsoiher e r emoved under
reduced pressure. The crude oil obtained was purified
by col um chromat ography eluting with nethyl ene
chl ori de/ met hanol / aqueous anmonia (from90:10:1 to

Ex@ini51e: 2 4-1 6RgS V({29 -(2, 2 Difluorpaypieriylefoxy)phényl] as a
et%ﬁ%gvgvyos,g -bgfpr@l{ge{%@]%ﬂ%y&ymﬁt@bg%gw f oxi de- D6) :

OH H
HO/D/K/ \/\©\
HO o
FF

To a solution of Intermediate 25 (0.27 g, 0.51 mmol) in methanol (10 mL) was
added palladium on charcoal (10%, 27 mg). The mixture was hydrogenated at 20
psi for 6 hours. The catalyst was filtered through Celite® and the solvent removed
under reduced pressure. The resulting oil was purified by column chromatography
eluting with methylene chloride/methanol/ammonium hydroxide (from 100:0:0 to
80:20:2) to give the title compound (0.14 g, 63%).

'H-NMR (400 MHz, dimethylsulfoxide-D®): 2.54-2.63 (m, 4H); 2.65-2.74 (m, 2H);
4.44 (s, 2H); 4.44-4.49 (m, 1H); 4.55 (t, Jr.u=14.0 Hz, 2H); 4.90-4.95 (bs, 1H);
5.02-5.07 (bs, 1H); 6.66 (d, J=8.0 Hz, 1H); 6.87 (d, J=8.0 Hz, 2H); 6.95 (d,
J=8.0 Hz, 1H); 7.09 (d, J=8.0 Hz, 2H); 7.23 (s, 1H); 7.49-7.55 (m, 3H); 7.61-
7.65 (m, 2H); 9.12-9.23 (bs, 1H).

MS (M+): 444.



4H); 2.82-2.90 (m 2H); 4.57 (t, F-H =14.0 Hz, 2H);
5.05-5.08 (m 1H); 6.50 (d, J=8.0 Hzl 1H); 6.80-6.83

W@ 2008844598 6. 91 (d, J=8.0 Hz1l 1H); 7.06 (d, J=8POI/ER2007/008992
1H); 7.18 (t, J=8.0 Hz, 1H)(5d.50-7.54 (m 3H);
7.61-7.64 (m 2H); 814(d JS.O Hz, 1H). M5 (M):
481 . Internediate 35. 8-(benzyloxy)-5-[(1 R-1
-{[tert-butyl (di nethyl)silyl]oxy}-2-({2-
[3-(2,2-difluoro-2-phenyl et hoxy) phenyl ] et hyl } am no) et h

|n$ﬂlmﬁﬁllntﬂ Zﬁr{Zf(BGWM)ﬁ[(d%&)-mf{[teﬂ-bﬂtyl(dlmethyl)S|Iyl]oxy}-2-

(A2 2EEr Zohe AvletheryiphenkJetuliaminglsthyliphenyl
foffiamiyaui nol i n-2(1H)-one (0.64 g, 1.31 mmol) and
Internmediate 3 1 (0.4 g, 1.36 mmol) in

5 OB’HaﬁféJ‘h‘érﬁl{FfS%Qd(%eh%ylﬁkﬁﬁ?%@%r&ﬂgﬁﬂgggﬁbum(gWétﬁ?gﬂ{ fJoxy)

car bonate (0.1 nd s mi o
etigyl)pheny!]fommiamide (@ Shigy t1 Lﬁ‘bmmd JHetermddite 24 {036 d,dr.22 mmol),

palgsiim Caebonst 1B 3 o mrselfpod Setfin focids @?%W@zq@%@mol)
byrthbeprr&&wrer&baﬁ@bd)rrgmr&e%t?arcwrmeét?de@w '(”Ngso 5

and bri ne
chromatograw\)swltlv silicagetrend dnethyene chttuidedmpthaneoli(35.:5)Tdeeluent

urifi m chr omat ogr aphy with
10 yeﬁ gyﬁtﬁqﬁiCO'ﬁPavﬁ‘%E&&?ﬁnaﬁe’;ﬁane/ ethyl acetate (from
4:1 to 1:8) to give the title conpound as a yell ow oil
(O 65 g, 709. Interrredl ate 36. 8 (benzyl oxy)-5-[(1

mﬂ‘%&idﬁﬁenay H%Bé} ok h(%xﬁa'ﬂworaz
A AT ﬂ;ne@ro%vg&@ﬂ%ﬁ%wmwe
SRR \ATFRRUUIR b 19706 o 54 VAT Pyl

15 fluSrid@trihyidratat (08 ¢)y0.89 ol @yrthwctsxgﬁméwencrﬁtted for the
chl oroforn1rrethano| (from 75:1 to 10:1 ) as eluent

Interrepdiate 8nEhe residue wap ditaeated vath nrhesang apd the pegaipitate was
collected by filtration to yield the title compound as a pale yellow solid (0.27 g,

88%).

20 Example 10. {5-[(1R,S)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyi]-1-
methylethyl} amino)-1-hydroxyethyl]-2-hydroxyphenyl}formamide formate

Oy H

To a solution of Intermediate 27 (0.27 g, 0.49 mmol) in ethanol (17 mL) was added
palladium on charcoal (10%, 41 mg). The mixture was hydrogenated at 2.76 bar
25 overnight. The catalyst was filtered through Celite® and the solvent removed
under reduced pressure. The resulting oil was purified by semi-preparative HPLC
eluting with water/acetonitrilie/ammonium formiate (from 100/0/0.1 to 50/50/0.1) to

give the title compound (83 mg, 34%) as a yellow solid.
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Exanple 12. 5-[(1

R)-2-({2-[3-(2, 2-di fluoro-2-phenyl et hoxy) phenyl ] et hyl }
W@Ri0R036548 - hydr oxyet hyl ] - 8- hydr oxyqui nol i n- 2( 1PGH/EP2967/008992

To a solution of Internedi at§ 36 (0.350 g, 0.61 nmol)

in methanol (12 m _) was add 5 pal | adi um on char coal

(10% 35 ng). The m xture was hydrogenated at 2.76 bar

f '6+-NMR (400 MHledanemyaaluj'fstudBdBG)fQJGVGQ €8 (mhAengh81-2.90 (m, 2H);

S&féééﬁé@ o)A Sl o PR R AN A ey 711 . w00

|
O}Q}[ ‘hyl éne CK%%?%Z@JLEP%HU@ 38295 l|J|T-|5 25\19% h'H) 8.30

98; 5HY.H58 ¢s,8H)20: 2) to give the title conpound (0.21
g, 70% as a foam 1H NWVR (300 Mz,

dVISEM®)| 457 f oxi de-D6): 2.80-2.85 (m 2H); 2.90 (d,
J=6.31 Hz, 2H); 2.97 (bs, 2H); 4.63 (t, F-H =13.4 Hz,
2H): 5.21 (t, J=5.50 Hz, 1H); 6.56 (d, J=9.89 Hz, 1H);
6.80-6.88 (m 3H; 6.99 (d, J=7.97 Hz, 1H); 7.14 (d,

lntlef?néi?‘bieeze gdu?cﬁ?(dh acéforiferile3H) ; 7.50-7.58 (m
H,; 7.65-7. 22 (d, J=9.89 Hz, 1H). M

Td M‘sblutli‘)%Jof 3Jrﬁétﬁ65¥ﬂ5’deﬂyﬂa§&omtnle (1.89 mL, 13.59 mmo)) i in n(wethylene

1/?,S5)-1- [ 4- (Benzyl oxy)'’- 3- (hydr oxymet hyl ) phenyl |-
ch.'br[daa (1:?)02mL was added dropW|se at 0 °C a 1M solution of boron tribromide in

medMe i GiEh EY e L o R A el fodastfOb Y Sie e ting fixture
wééstﬁr?éd‘ét/ FORY lerﬁ%erature for 3 hours quenched b slow addltlclm ff %thanol

(hydr oxynet hyl ) phenyl ] (oxo) acet al dehyde g,
(166whl)) aty0 G engdpoveetlinéo dosxcesedfl $aturated saeldrrableamonate

b h
sl TP ERue Ve s AR R A L AR e it s 6B 3 100
m@ﬁ T%e%dn@tzlﬂsd Hganic ﬁagyeﬁé Wers wasRéd gi(’thﬁr\gﬁei 52 k@00 mL), dried

ound as an oil

(MQSQJI anS)the'sp{v.enfsene(nzo\@dmdemeduqeqonmyua Abwytitieraamypound
W; Qt\é r}e%%nfg 9198& ¥g§%xdlr%5v|?\ydlﬂ and \gv s%éyr'm% hXe}tpslg 6‘ Wlthout

further purification.

Intermediate 29. [3-(2-Oxo0-2-phenylethoxy)phenyl]acetonitrile

Obtained from Intermediate 28 (2.0 g, 15.02 mmol), phenacyl bromide (2.85 g,
14.30 mmol) and potassium carbonate (2.28 g, 16.52 mmol) by the procedure
described for the Intermediate 1. Purification by column chromatography with silica
gel and methylene chloride/n-hexane (from 1:1 to 100:0) as eluent yielded the title

compound (1.70 g, 45%) as a pale orange solid.

Intermediate 29. [3-(2,2-Difluoro-2-phenylethoxy)phenyl]acetonitrile
Obtained from Intermediate 28 (1.70 g, 6.76 mmol) and DAST (4.43 mL, 33.8

mmol) by the procedure described for the Intermediate 2. Purification by column
chromatography with silica gel and n-hexane/ethyl acetate (from 10:1 to 10:4) as
eluent yielded the title compound (1.55 g, 84%) as a brown oil.
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ot ai ned from Internmediate 37 (0.26 g, 0.49 nmol) and

pal | adi um on charcoal (10% 0.03 g) by the procedure
wale®sidsesl i n Exanple 8. Purification by col unPCT/EP2007/008992

chromat ography with silica ggé_and met hyl ene

chl ori de/ met hanol / aqueous anmonia (from 90:10:1 to

80:20:2) as eluent yielded the title conmpound (0.042
Intgrnatitaten30.4392|2-Difluston@iphenylethixy)phenyl]acetonitrile

di met hyl sul f oxi de-D6): 2.83-2.99 (m 4H); 3.05-3.12
OfftainedHyom4ntéémediate BP;(1 405§ 6.76 mhrelHand DASTL4.43Hnt, 33.8

mr%nhi)?ﬂyéthggpr%gedt{reg{e@cpged %r;zhe S;«tggn |g§95%.8 Gr%g%%oé?é’zcolumn

chifmiraghy i slika ot g b iigeRledifacelpigigh, 1 7he 10:4) s

elugfit yidltted e titlstdsmpodunc: ( 188igaBd%3&s a brown oil.
{2-(Benzyloxy)-5-[(1/?,S)-1-{[terf-butyl (dinmethyl)sily
I ]oxy}-2-({2-]3-
(2, 2-di fl uoro-2-phenyl et hoxy) phenyl ] et hyl } am no) et hyl ]

| t
G T (benzst oxy) - or o-bronbe L Drer e B Ve e

TQYé )séluhezshb@wbﬁhéwbbe @dﬂgﬂsb]gf grevamrﬁiﬂ) ihoméﬁlaglol BPAL) were

mol ), Internediate mol ), potassium

addad wosrdutéor( of w@ntrat@ahydfecbloaﬁ acsb(@v fom 1. 5dimle gral plgtinum

I h d i
(Moo, 50 5 7l LR TRS RS SRS B hnicragenateg
ovétrﬁé‘hts The catdlst V%@fllf@é@ﬁf@ﬂgh dlis® dpdnké Baneht fekRovied

as eluent yielded the title conpound (0.43 g, 61% as
undereadused gressure: Enerenide; waspartitionegdbebyeerxksatusatpd solution of

polissitlT Fattae dh ALY shy dthl sEeRiE TYOEHTY, The Aueos taver

wadshiepangtedidrenivashes Wil ietiye adStatd (28 50.mD). %e’%‘(ﬂhbméﬁ%rgamc

tetra-n-butyl anmoni um fl'uoride trlgédrate

extracis Wﬁf@l\lyasﬁedt\M@ prine ol mi-)adried (MedOrband  solveht removed

uné?? %ggiﬁ'g%s%&? Fﬂiehé %@mﬁgg‘ﬁg Wr%% c‘#@glﬁggt Bgtbe‘g é?QA)zgnd was

uséd inet ndx rstézxfwltn@utlfﬁrtﬁ@t p@ificabisanpl e 14.
{5-[(1f?,9)-2-({2-[3-(2, 2-Di fl uoro-2-phenyl et hoxy) phen

yl ] et hyl }am no) - 1-
Intermediate 32. 5-Acetyl-8-[(4-methoxybenzyl)oxy]quinolin-2(1H)-one

To a solution of 5-acetyl-8-hydroxyquinolin-2(1H)-one (14.40 g, 71 mmol) in
dimethylformamide (360 mL) were added sodium bicarbonate (9.9 g, 117.85
mmol) and sodium iodide (0.1 g, 0.67 mmol). The resulting suspension was then
heated at 40 °C and a solution of 1-(chloromethyl)-4-methoxybenzene (10.7 mL,
79.25 mmol) in dimethylformamide (47 mL) was slowly added during 4 hours. The
reaction mixture was stirred at 40 °C overnight. After this reaction time, sodium
bicarbonate (3.30 g, 39 mmol) was added to the reaction mixture followed by the
slow addition at 40 °C of a solution of 1-(chloromethyl)-4-methoxybenzene (5.35
mL, 39.63 mmol) in dimethylformamide (23.5 mL) in a period of 4 hours. The
stirring was continued overnight at the same temperature before the solvent was
removed under reduced pressure. The residue was successively triturated with

water and ethyl acetate. The resulting solid was dissolved in methylene chloride,
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hydr oxyet hyl ] - 2- hydr oxyphenyl } f or mam de Obt ai ned from

Internmediate 39 (0.26 g, 0.48 nmmol) and pal | adi um on
wa@bmsoeabs (10% 0.03 g) by the procedure descrP@GEEPI0A7/008992

Exanpl e 10. Purification by_%ﬁ'léunn chr omat ography with

silica gel and ethyl acetatelmethanol (from 100:0 to

100: 20) as eluent yielded the title conmpound (0.09 g,
wdsRéd with avated, iddied {IMgS@3) @A Ahélsiblvent removed under reduced

prepuTs: | ho desigue wiasgnsptesiyi ey heriarq Beprodpate was
. 4 . R -, - . A
ooy d Sl i g b B st Sf 1050
88606 (s, 1H); 8.25 (s, 1H); 9.56 (s, 1H. M5 (M+):
457. | nternedi ate 40.
{4-] 2-(2- Met hoxyphenyl ) - 2- oxoet hoxy] phenyl }acetonitril
e (btained from (4-hydroxyphenyl)acetonitrile (3.05 g,

Inferniediate 8. 5IDiNydrexyadcetyl)rB:[(dametimapberitiergtuinolin-
&5. 00 g, 21.87 mmol) and potassi um carbonate (3.32 g,

2(QH)@mermol ) by the procedure described for the
Internmediate 1. The title conpound was obtained (6.12

Taja sehtionanf |atermediate 38 ¢2i54,1 Tt @ mrael) in dioxane (39 mL) and water

(it s Sre e B HO B ok & g B Boey g Thixture
w@ésﬁ%d@i@ﬂuk%v@ﬁii@%ﬂsﬁfm%efﬂ)%iﬁgrEiﬁérddZtﬁrcmgH a'yad ordHitk®. This

~DAST (8.58 ml _, 65.48 e reaction m xture was
firstfiliratedvag diseardeda Celite®@ wasshen washad seweral imesfwithr an excess

thi.s reaction.,ti T . |
of g iBFae i Miates eyiotingd Ao e Y 4o R ifter
, The: C . - i it : .
B i s oo B Ty h el
m xture of a saturated solution of potassium carbonate

(100 nmL.) and ice (100 g). The aqueous | ayer was

|nfﬁ?ﬁ#ﬁ@3ﬁgpm§§gégﬂ.tél(z‘gﬁlmnhap@_gchI oride (2 x 50

e Co nic l'ayers were washed with

phenyhethoxyipmenyllethyBdniinap Sdydraxyethiyd]-8d(4rent was

me rBDx‘Q denlég Sg(y qeuquleuq-ZUH)-one

A solution of Intermediate 31 (0.18 g, 0.65 mmol) and Intermediate 33 (0.30 g,
0.84 mmol) in dimethylsulfoxide (3 mL) was stirred at room temperature for 3
hours. After this reaction time, methanol (3 mL) and sodium borohydride (0.10 g,
2.60 mmol) were successively added and the reaction mixture was stirred at room
temperature for 2 hours before being partitioned between ethyl acetate (25 mL)
and a saturated solution of sodium bicarbonate (25 mL). The organic layer was
separated, washed with water (2 x 20 mL), dried (MgSO,) and the solvents
removed under reduced pressure. The residue was purified by column
chromatography with silica gel, eluting with methylene chloride/methanol/aqueous
ammonia (from 75:1:0 to 80:20:2) to give the title compound as an oil (0.21 g,
54%).
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pressure. The residue was purified by col um
chromat ography with silica gel, eluting with
wo2teensised et hyl acetate (from10:1 to 1:1) to BUCWEP20hE008992
title conpound (4.71 g, 71% 6BS @ yel | ow sol i d.
I nternedi ate 42.
2-{4-12,2-D fluoro-2-(2-nmet hoxyphenyl ) et hoxy] phenyl } et
Examgpde Ad. T¢(1R, SpR({2-§3-(22-Diftuaroe2H ate 4 1 (1.00 g,

3. 2 [ ) i t | (2 d tet dr of 8
phefieliahaheavediiambeTarniafdet il SV Bdaldin 2011
Reid (37% 0.61 nL) and platinum (1V) oxide (0.07 g,

0.30 nmol). The resulting m xture was hydrogenated for

4 hours. The catalyst was filtered tlrough Celite(r)

and the solvents repgved uwde edo ssure. The
crude was partitiobetvveen rated [ ution of
pot assi um car bongi€ nm.) andATet hyl e chloride (50

nm.). The aqueous | ayer *was separated and washed with
met hyl ene chloride (2lix 25 nL). The conbi ned organic
extracts were washed @i th brine (50 m.), dried (MySOH)

T8 e e S0 B STl AR 15
"} P PP b RIS (TR ES sl T Legyng misture wes

stisfed2at: rdpnt entperaturd éort3 howrsdmefpreuthe Sobvemt was réfridved under
I ntermedi ate 43. 8-gBenz I

refiucey) pressuse.(Tn1q grugde y1as ‘618@-@(1 ?@ér&ép;?&g, pHgHYG pf methylene
ARSI SR 1 IS bl i
undenlrgduced pressyreoIhg-ciude oil obtained was purified by column
oo AegahE s e SR s Rind Bl amonia
(A SRIOSFSSRUSIE R T SIAE, o7 2 s yolow
sofidd net hyl ene chl ori de/ nethanol (from 100:0 to 9:1) as

el uent yielded the title conpound (0.44 g, 469%.
EraNMR (40D MbiZ dimethylsulfoxide-D6): 2.65-2.73 (m, 2H); 2.76-2.79 (m,

S}\-&gfqz[-éi‘%g&%%)ﬁg%‘;&“ F_rHo=- 1246 %—Iznsmoé%gnjegg I(l)r16t1 ﬂ?xé”so (d,
-JReds gy $HYS. B0 8 BhoBM ] W.0P d =33 Hz; 9P, 7.06 (d, J=8.0 Hz,
1H): 7.18 (t, J=8.0 Hz, 1H); 7.50-7.54 (m, 3H); 7.61-7.64 (m, 2H); 8.14 (d, J=8.0
Hz, 1H).

MS (M+): 481.

Intermediate 35. 8-(benzyloxy)-5-[(1R)-1-{[tert-butyl(dimethyl)silyl]Joxy}-2-({2-
[3-(2,2-difluoro-2-phenylethoxy)phenyl]ethyl}amino)ethyl]quinolin-2(1H)-one

To a solution of 8-(benzyloxy)-5-((1R)-2-bromo-1-{[tert-butyl(dimethyl)silylJoxy}
ethyl)quinolin-2(1H)-one (0.64 g, 1.31 mmol) and Intermediate 31 (0.4 g, 1.36
mmol) in dimethylsulfoxide (2 mL) was added sodium hydrogen carbonate (0.13 g,
1.57 mmol) and sodium iodide (0.18 g, 0.12 mmol). The mixture was heated at
140 °C for 1 hour. After cooling, the reaction was diluted with water (26 mL) and

extracted with ethyl acetate (2 x 30 mL). The combined organic extracts were
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ot ai ned from Internmedi ate 43 (0.44 g, 0.74 mol ) and
pal | adi um on charcoal (10% 0.04 g) by the procedure
wale@soidsesl i n Exanple 1. Purification by col unPCT/EP2007/008992
chromat ography with silica g%H _and net hyl ene
chl ori de/ met hanol / aqueous anmmonia (from 90:10:0.5 to
80:20:2) as eluent gave the title conpound (0.16 g,
washéd withavatet (2oxv16 ohli )andibtimdvR Q@) dvted (MgSO,), and the solvent
refives ndes redioe prangure) THY residlie s ifiodthy/ Coin”
ch?oﬂ%h%r@ﬁhfl Mithdillca %I,@uﬁﬁg wﬁﬁ%e&ah@/etwﬂ)éce%té%@m%1 to 1:8)
m 3H); 7.01-7.18 T{m 5H)7 7.45-7.56 (m 2H); '8.15
to(give thedtitte ¢tmpaud)d ad/B yelbyv: oib(0185 g) Md%).medi at e 44.
1- (4- Bronophenoxy) - 3- phenyl acetone To a sol uti on of
2- (4- bronophenoxy) acetic acid (8.0 g, 34.6 nmol) in
anhydrous tetrahydrofuran (120 nL) was added
Inﬁerﬁﬁédﬁht%ﬁﬁ%éﬁ@léxﬂ%{(ﬂﬂ)ﬂ-({Q-[BO(Q,MliﬂuWZ-?rhenglethoxy)
chl oro-4, 6-di net hoxy-1 ,3,5-triazine (7.3 g, 4 1.
Werwyl)ethyl}amihs)-9:s diosyéeth nélin2 -bAgperature for
|:)1 ho%Jr glr%d the’n, "léll Od?(rretyg{/ hydroxwg)m ne
ObHELAOR A 86luficn 38IrlernsstiSte3®{0.65'850 I3l BildeéFahydrofuran

The reaction was stirred at roomtenperature
angl/tetrabghiammesiym duppde dihwdrate! (04 vgs! .49 Mok dydhe procedure

resul ti.ng, sQl ution. oled.to -4MC.  Then. .a 2 .
aesgiite 51 08 TpEnSiRlE R XA Chy Galrn chiRmBa@bhy with
chisrofcHhy feiaHoR (frdrh 7501 f8-10:39 ad SIBHL yialded Heote/c@figsdhd (0.35

under nitrogen. The m xture was warmnmed to room
9,6 ¥pkas@nod. for 2 hours and a saturated sol ution of

amoni um chl ori de (200 nL) was added. The sol vent was

renmoved under reduced pressure and the aqueous residue

was extracted with ethyl acetate (2 x 75 nL). The
Example 12. 5{(d4R):2a{2+{3{2difludroidNphgdylethoxy)phemnyi]ethyl}

X. 5 ., wat -2 X,50 nL an rine (50 nL), dried
angiees oy drpy et Sohyaitno B i-oRac: r educed

pressure. The title coppound was obt ai Ped (3.7 g, 35%

as_an oil .| nternedi at ey45y R
0
0>3- ptiehy ™ opoX zene A
te 44 (8 g,m) i n DAST

1-Brono-4-(2,2-dif
stirred

solution of Inter
(17.2 L, 130

I )Hvaa
(0]

To a solution of Intermediate 36 (0.350 g, 0.61 mmol) in methanol (12 mL) was
added palladium on charcoal (10%, 35 mg). The mixture was hydrogenated at
2.76 bar for 20 hours. The catalyst was filtered through Celite® and the solvent
removed under reduced pressure. The crude oil obtained was purified by column
chromatography with silica gel, eluting with methylene chloride/methanol/aqueous
ammonia (from 90:5:0.5 to 80:20:2) to give the title compound (0.21 g, 70%) as a
foam.

'H-NMR (300 MHz, dimethylsulfoxide-D6): 2.80-2.85 (m, 2H); 2.90 (d, J=6.31

Hz, 2H); 2.97 (bs, 2H); 4.63 (t, Jr.1 =13.4 Hz, 2H); 6.21 (t, J=5.50 Hz, 1H); 6.56

(d, J=9.89 Hz, 1H); 6.80-6.88 (m, 3H); 6.99 (d, J=7.97 Hz, 1H); 7.14 (d, J=7.97
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at 450C in a sealed tube overnight. After cooling, the

m xture was diluted with nethylene chloride ( 100 i)
W@ms/a4asool ed sol ution of saturated sol uti on OfFCHEBREOT08992

bi carbonate was slowy added yntil the m xture reached

pH=6. The organi c phase was ggpar ated and washed with

saturated solution of sodium bi carbonate (2 x 100 nl)

a1 me s (U141 Hy, BEg: 160768 [m, 38HYt 7.68-7s70 (ran2H); 8.22 (d,

r enoved under reduced pressure. The resulting oil was

ok 89 Ha. b5)-col unm chromat ography with silica gel,

el uting with n-hexane/ethyl acetate (from pure

NﬁéNa‘géQb 90:1 ) to give the title conmpound (5 g,

58% as an oil. Internedi ate 46.

1-[4-(2,2-Di fl uoro- 3-phenyl propoxy) phenyl ] acet one

(bt ai ned fromiInternediate 45 (5.0 g, 15.3 rrrmlb'z'r
Infesmpdiate 87.48BrSt1e[4¢(Bep2ylnxy)-Bthydroximethyhphenyl]sds{2H3+(2.2-

o e Pt 0 )
oﬁé.ﬁ&&ﬂ%%@ﬁﬁ?&ét@%q b%o ﬁ%@ﬁrﬂb@%ﬁdﬁ@%ﬂl&y?@“ on by

chro ogra hy

(hydroxyxeatiey!phemyl] @@&@taéde(htyd@fﬁ 30 9. 1.91 ;mmo)) kysthe brasadure described

in Eﬁ’é[/%eg?tef oﬁ‘f"lf'ﬁ%“r°8- co, uerrr1]r§/ fhprtrargsto gyiphg Wétrq ys|| l]ca 8e| and methylene
chlotid&/tnethantliaqueass amnmnlla (front . v dd 20:4047 as elzmsyeld_ed the title
r henyl pr opoxy) phenyl ] pr opan- 2
conlgﬁ,l ﬁd’)_ Oé)%l ne@#r%rﬁq'l nternediate 46 (1.90 g, 6.2
mmol ), amoni um acetate (4.81 g, 62.4 mol ), and
sodi um cyanobor ohydride (1.60 g, 25.0 mmol) by the

ExI% @‘i‘h‘f‘ﬁ[((i‘kfsgfz (‘{@-‘i‘a wz-'milerHBzdbﬁénf‘yléthoi&b)sh{ewlje@hyl}ammo)-1-

ound as an
hydmweﬂw] &ﬂleydfexymethyl)phenol
8- (Benzyl oxy)-5-[(1/7?)- 1{[tert butyIF(dFirrethyI)sinI]o

xy}-2-({(1/7?,S)-2-
[4- (2, 2-di fl uorwo ’? ey
- met hyl et hyl } am 8 yI ] qui noI 2(1 one Qbt ai ned
fromlInternmediate 47 (0.88 g, 2.88 nmol),
béf' %‘{)Véq ﬁﬁef%}%%?ﬂ%ﬁg?bgpég{p?l) and palladium on charcoal (10%, 0.03
g) ey e pracedued tescribddin Exaenplé)8 Puriicatibndy cotamhr) chromatography with
ot assi um car bonat e 3.01
s Rt e 5eqs ot Ralipydisglentis #FBeba R B30 ag 202
asieluent yielded the title compound (0.042 g, 22%) as a solid.
'H-NMR (400 MHz, dimethylsulfoxide-D6): 2.83-2.99 (m, 4H); 3.05-3.12 (m, 2H); 4.46
(s, 2H); 4.59 (t, Jr1=14.0 Hz, 2H); 4.75-4.80 (m, 1H); 4.99-5.03 (m, 1H); 5.80-5.90 (bs,
1H); 6.74 (d, J=8.0 Hz, 1H); 6.82-6.89 (m, 3H); 7.02 (d, J=8.0 Hz, 1H); 7.20-7.25 (m,
1H); 7.30 (s, 1H); 7.49-7.56 (m, 3H); 7.61-7.65 (m, 2H); 9.38-9.46 (bs, 1H).

MS (M+): 444.

Intermediate 38. {2-(Benzyloxy)-5-[(1R,S)-1-{[tert-butyl(dimethyl)silyl]Joxy}-2-({2-[3-
(2,2-difluoro-2-phenylethoxy)phenyl]ethyl}amino)ethyl]phenyl}formamide
Obtained from (R, S)-[2-(benzyloxy)-5-(2-bromo-1-{[tert-butyl(dimethyl)silylJoxy}ethyl)
phenyljformamide (0.45 g, 0.97 mmol), Intermediate 31 (0.30 g, 1.08 mmol), potassium
carbonate (0.45 g, 3.25 mmol) and sodium iodide (0.18 g, 1.19 mmol) by the procedure
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Internediate 7 (reaction tinme: 3 hours). Purification

by col um chromatography with silica gel, eluting with
worewoBpsasoe chl ori de/ met hanol (from 100:1 to 30PQ)/ERR0E008992

8- (benzyl oxy)-5-[ (1R) - 1- {[tersg butyl (di met hyl)silyl]ox

y}-2-({(1f?,S)-2-[4-(2, 2-diflUoro- 3-

phenyl propoxy) phenyl ] - 1- net hyl et hyl } am no) et hyl ] qui nol
desaritdlik)ntemesdidie 32Pyrjficatidn by ¢oldren chrdmatagraghy with silica gel and

- (Benzyil -B- 5 2 . , 0

e bBRE e el anont 0 L85 kb ins s U5 comeppI 043 0. 61%) a8
a yetewgill et hyl } am no) et hyl ] qui nol i n-2(1 H)-one Obt ai ned

fromlInternediate 48 (0.32 g, 0.45 mmol) and

tetranbutyl anmoni um fluoride trihydrate (0.23 g,
0.73 mml ) by the procedure described in |Internediate
Intermpiiate 394 {3 (Bena\dgm @vﬂéRo?)tZaﬁ{Zr&(Z’( 2y difluogo-2ephgnylethexy)
oil and was us in the next step w thout further

PW]P“WHPFUW) E!@W!eti'ﬂ']PBeTl(‘KWm?m e{(1

S)-2-[4-(2,2-difluoro-3-phenyl Bro oxy) henP/rL-l, X
Obtﬁ@pﬁypgﬂﬁ n}wedlate 38(0.43 g, 0.65 mmo tetra- buty ammonium fluoride

trlﬁymré‘t@)(o B3lyql b@ )ﬁﬂrﬁélf‘w ]he%&é@ih@‘d’é’déhm fol“m%(lﬂt@}mé’cﬂﬁe-ﬁo The title

a solution of Internediate 49 g 0.4 [)
compoNad vas ebiined) (0289, A5%eas parl aad WﬁiS ywectﬁéh% pext S(epo%hout
fufh%rrw'}lflca-{aﬁ m xture was hydrogenated at 2.76 bar for

hours. The catalyst was filtered through Celite(r)

and the sol vent renoved under reduced pressure. The

crude oil obtained was purified by col um

E)dhﬁﬂ&ﬂﬂ%[@ﬂﬂ-ﬂl({ﬁ [33@,2:Difluore2kpHemyethoxy)phenyl]lethyl}amino)-1-
Iorldel‘ tpanol/aguls us a nia (from150:40:1 to
yAoxyethy g‘ig [Rxyphenyltormapide,  ind (15 ng, 7% as an

off white solid rgvaR(soosz C3CD): 1.08 (t,
J=5.2 Hz, 3H); 2% 29194(411 SH: 3 (L, Al 6.5

Hz, 2H); 3.93 (tHN ks, 1H); 5.37
(bs, 2 H 6.59-6.6 6(d 2 H212H);
6.86-6.89 (m 1H)‘O 06 (d 7.26- 33
(m 7H); 8.42 I\/H-)' 509 Intermed
Otgaiord framgpterye atg@ﬂ (0@5@, 848 mmol) and palladium on charcoal (10%, 0.03
g) by the procedure described in Example 10. Purification by column chromatography with
silica gel and ethyl acetate/methanol (from 100:0 to 100:20) as eluent yielded the title

compound (0.09 g, 41%) as a solid.
'"H-NMR (400 MHz, dimethylsulfoxide-D6): 2.70-2.76 (m, 4H); 2.85-2.93 (m, 2H); 4.55-
4.58 (m, 1H); 4.58 (t, Jr.n=14.0 Hz, 2H); 5.40-5.60 (bs, 1H); 6.78-6.89 (m, 6H); 7.19 (t,
J=8.0 Hz, 1H); 7.50-7.55 (m, 3H); 7.61-7.65 (m, 2H); 8.06 (s, 1H); 8.25 (s, 1H); 9.56 (s,
1H).

MS (M+): 457.

Intermediate 40. {4-[2-(2-Methoxyphenyl)-2-oxoethoxy]phenyl}acetonitrile

Obtained from (4-hydroxyphenyl)acetonitrile (3.05 g, 22.92 mmol), 2-bromo-1-(2-
methoxyphenyl)ethanone (5.00 g, 21.87 mmol) and potassium carbonate (3.32 g, 24.00
mmol) by the procedure described for the Intermediate 1. The title compound was

obtained (6.12 g, 99%) as an orange solid.



10

15

20

25

30

To a solution of 3-chloro-1-phenyl propan-1-one (30.0

g, 0.18 nol) in acetic acid (240 nL) was added sodi um
waec@Ba1es9g 73 g, 0.89 nol) and potassi um i odi dePCBEP20g7/008992

20 mmol ). The m xture was di %Ir_)i buted into three

seal ed tubes and heated at 1§ C overni ght.

Aftercooling, the conbined reaction m xtures were

diluted with water (200 nL) and extracted with

nmet hyl ene chloride (3 x 100 nL). The conbi ned organic
Intermediate 4mdAd2sza@iﬁlelerwt(zrnwahexymmnxl)qtboxyﬂprenyl}acetonitrile

saturated solution of sodium bicarbonate (2 x

Toad golytiomef Ipteamedigte 491(P.44 9 %Q%molhlﬁdnqtmée%wgme (22 )mL) was
addBARMES d@%br@d@@%oﬂr ?ﬁegﬁéraghon-rrlﬂ&tlﬁ'é Wa? sEPEPPHRSLIY@E. and

obt al ne as an orange
5 howre aw@ﬂumﬁétesmls r@agtiai timey &A&T3(4pnler%015&mmpl) wesaddedand the

T e
withhmethyedé ableridies (20l ) afridcmureginntb;a gipted mrixtgrer ofAesatigatedisplution
of%!*)falgsﬁ}nl éa?@on%ﬁée 108|rﬁ1.t aﬂg é%‘ {8o g{/ Hﬂ? %g@%cﬁ{sné(e)ler %gts@g%ated and

rom pure n conpo
washed with 68éthydeneachlaride. ( 2IX|ﬁOGTIh)edih@ch15lﬂed organic layers were washed

iR A B0 Bl DI SR8 ok TRetoBRRE 07 sy
prmread‘ch\edeéi&% wasipurifiel g colnmmech(@Batographyiwith ailicat galeeluting with

wa t t f 2 T
Seob kN S rER TR TRERD TR BiS sl eP B 2 T s o
yemlselﬁﬂ.vmth water (1 x 50 nL) and 1N hydrochloric

acid (2 x 50 nL), dried (Na2S™) and the sol vent

renmoved under reduced pressure. The title conpound was

obtained (6.5 g, 86% as an oil, and was used in the
lntwmd@c@pz 1a-{4ni2.2-Difluorerr(2puethokyphanyhethoxyhesililethanamine
Tq aasqlstiqstqbilmteurmc&atg ApKEAG Ip?-8B B9 pRarsthangt €420Rkt and e
tet}_%y@mzﬁ’rngg FHP_ Qkrd iﬁ%ﬁ%ltﬁbﬁ o?gor{cgn@zgeg hyd“ro@rﬁor’ﬁ% d (37%,

a etr r of ur an %vverea

0.814 (i) h@dﬂplewwh éMj/D%l@%&QYng,tq $Q @"’(0(') e @sumnwlmwas
SRR KO0RRIS  chR e idls FELCh C Sh by
removed under reduced pressure. The crude was partitioned between saturated solution
of potassium carbonate (50 mL) and methylene chloride (50 mL). The aqueous layer was
separated and washed with methylene chloride (2 x 25 mL). The combined organic
extracts were washed with brine (50 mL), dried (MgSQ,) and the solvent removed under
reduced pressure. The residue was purified by column chromatography with silica gel,
eluting with methylene chloride/methanol/aqueous ammonia (from 95:5:0 to 80:20:2) to
give the title compound (0.51 g, 51%).

Intermediate 43. 8-(Benzyloxy)-5-{(1R,S)-2-[(2-{4-[2,2-difluoro-2-(2-methoxyphenyl)
ethoxy]phenyl}ethyl)amino]-1-hydroxyethyl}quinolin-2(1H)-one
Obtained from Intermediate 42 (0.50 g, 1.62 mmol), 8-(benzyloxy)-5-

(dihydroxyacetyl)quinolin-2(1H)-one (0.53 g, 1.62 mmol) and sodium borohydride (0.18 g,
4.85 mmol) by the procedure described in Intermediate 34. Purification by column
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refl uxed under nitrogen for 48 hours. After cooling,
the sol vent was renoved under reduced pressure. The
W0 e®sdusIsvas di ssol ved in nethyl ene chl ori de (BOI/ERY007/008992
washed with saturated sol uti g of sodi um bi car bonat e
(2 x 25 nmL) and water (50 ni)7 dried (Na2SO4), and the
sol vent renoved under reduced pressure. The resulting
chfdrhatograppywith sitch ol and imethylerter ahmidemetipdmol (fianin 180:Ditc 8 1) as

elt%%l_tgif%le%ﬁ chiﬁnbpoﬂngfd(jws,/%ml acetate (from15:1 to
[4- (3, 3-difluoro-3-phenyl propoxy) phenyl ] acetonitrile
(0.42 g, 31 9% as an oil. Internedi ate 54.

5 PO SRS
etipylpernino]¥ Hydyoxyethid)-8-hydragyquinefineibklone at ed

hydrochloric acid (0.3 nL) by the procedure described
inInternmediate 3 1 tH on tinme: 3 hours). The

title conpound was g, 7 as an oil
and was used int t step t her
purification. |nternpgdilate 55. FF 0

8- (Benzyl oxy)-5-[ (1/2S) - [ 2- ({2-[4- (3, 3-Ui f | uor o- 3- phe

nyl pr opoxy) -

ol R RSt R TaaRah e R eA s o, 0.4
) %#I’Q?&é&édi%éfhe&nbé@’ im@nﬁpw &cmirmlcétwml delUﬁnr?éHrb%aQig%phy with
g, ). m xture of tetr{; Lboag
sulleeaemod rApdYylens aﬂewdq/@ethaﬂ?'/wg%st aPmgRag 8§nﬁ t0 80:20:2)

steﬁ-‘dmgé\iélthe it CorBPotHd 0. 161E 4L RAGE BGBIIGW ¥dlidr € Was
cool e Q0C. Sodi um bor ohydride (0.1 g, 3.4 nmml)

VBNRAoD Rtz Hﬁmeﬂ?@lfbﬁwemzwoez A0} 31, pasLd. 85 (my, 4H); 3.81

T o8 s e o OB RO (sl iy o005

t(mesﬂs oter- 1A (RasH); i4erest PRty es 18(d1 V9. 8aed, aHg (50
and water (50 m_) The organic | ayer was
mwaﬁ gd1. washed with water (25 nL) and brine (50
m.), dried (MgSO) and the sol vent renpoved under
reduced pressure. The residue was purified by colum
chromat ography with silica gel, eluting with nethyl ene
Intehmediatedfiet-(4eBroimgihemoxy)a3-phenylacetone t o gi ve t he
title conmpound as an oil (0.42 g 589 .
To a solution of 2-(4-bromophenoxy)acetic acid (8.0 g, 34.6 mmol) in anhydrous

tetrahydrofuran (120 mL) was added 4-methylmorpholine (11.4 mL, 0.104 mol) and 2-
chloro-4,6-dimethoxy-1,3,5-triazine (7.3 g , 41.6 mmol). The mixture was stirred at room
temperature for 1 hour and then, N,O-dimethylhydroxylamine hydrochloride (3.38 g, 34.6
mmol) was slowly added. The reaction was stirred at room temperature overnight. The
precipitated solid was filtered and the resulting solution was cooled to -40°C. Then, a 2M
solution of benzylmagnesium chloride in anhydrous tetrahydrofuran (17.6 mL, 35.3 mmol)
was‘slowly added under nitrogen. The mixture was warmed to room temperature for 2
hours and a saturated solution of ammonium chloride (200 mL) was added. The solvent
was removed under reduced pressure and the aqueous residue was extracted with ethyl
acetate (2 x 75 mL). The organic layer was washed with 1N hydrochloric acid (2 x 50 mL),
water (2 x 50 mL), and brine (50 mL), dried (Na,SO,) and the solvent was removed under

reduced pressure. The title compound was obtained (3.7 g, 35%) as an oil.
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Exanpl e 17.

5-[ (1R, S)-2-{[4- (3, 3-Di fl uoro-3-phenyl propoxy) benzyl ] a
WOre8p46598 hydr oxyet hyl ) ] - 8- hydr oxyqui nol i n- 2( 1) F/BP2807/008992

ot ai ned from Internmedi ate 586(0.42 g, 0.72 nmol) and

pal | adi um on charcoal (10% 80 ngy) by the procedure

described in Exanple 16 (reaction tinme: 5 hours).

Purification by colum chromatography with silica gel,

inferieye ! Fﬁ%&y(@%ﬁd@??r"%—wﬁ@ ATBHERAYRE8) benzy!

A S o85Gl by PSP AR s
atds?fétd*g/kesalléo‘ tuhe deerbDight. Aﬁer?dodﬂn@,ﬁhé mlxtttfrbl)was?dllﬁtéd&nﬁﬂmethylene
cthrmdei{%d rJ?L]_End égﬁ)oledo-soi@tlo&df s%t’ﬁ%dt@d'iéutlo&nb'_ﬁsf;soé’n%iga'rggnate was
sidvly attfled éntibthetmifurd reacRdd pHEB. The Grdhifid phasé Miass sep&réted and
waphgg wihlsatupsfec sqlyton r Zoamsicarhansi 42 18 i Eha g (75 ),
driett(N&88l), aing tibsolvent removed under reduced pressure. The resultm 0|l was

b A AT B L AR 5 B by

frém. pairdiblexarieto B0 & Givs théi thretcbpbon #8%) He@ndil
(rvverpgradde)éa ?ph:;%oxgimethyl)oxFHrpanedT((EySg A ,Q§3%3

nmol ) and 1, 4-di azabi cycl o[ 2. 2. 2] oct ane (O 42 g, 3.7
mol ). The m xture was stirred at 130C0C under nitrogen

Inteome@iabeo48.s1-[4N@j2=DifluéralB phabyipyapaiyiplied]lacetane (0. 40
g, 3.6 nmol) was added and the m xture was stirred for
Otitaineth omAntecoediata4S5t(hé g 468 remoldliisapoeryl acdtater(2.68 ohli, 28.9

e S BBl .28 i 1B SHRD B8 Ty AT o). am
tri-ﬁhelylphgwh’ir;e (pﬁ@;ng) mmmpeadalteedmCVMBdnwmémaBIB Purlflcation by
ool @ gisbfaefy Wip e ortaalpe dR Rl {rstg e 9% o
elueatgaved! -[4A@2-diflextoSeghenylpspoxg-phéhg]ace®ne (1.80 gpd 1% wassan oil.
purified by colum chroratography with silica gel,
eluting with n- hexane/ethyl acetate 4:1 to yield the

title con_}Jound (4. 28 % as an oil.
Intermediate 47. (2R, S)-1-[4-(2,2- |ﬂuoro- -phenylpropoxy)phenyl]propan-2-am|ne

Obtained from Intermediate 46 (1.90 g, 6.2 mmol), ammonium acetate (4.81 g, 62.4
mmol), and sodium cyanoborohydride (1.60 g, 25.0 mmol) by the procedure described in
Intermediate 6. The title compound was obtained (0.88 g, 42%) as an oil.

Intermediate 48. 8-(Benzyloxy)-5-[(1R)-1 -{[tert-butyl(diméthyl)siIyl]oxy}-2-({( 1R,S)-2-
[4-(2,2-difluoro-3-phenylpropoxy)phenyl]-1-methylethyl}amino)ethyl]quinolin-2(1H)-

one

Obtained from Intermediate 47 (0.88 g, 2.88 mmol), (R)-8-(benzyloxy)-5-(2-bromo-1-(tert-
butyldimethylsilyloxy)ethyl)quinolin-2(1H)-one (0.94 g, 1.92 mmol), potassium carbonate
(0.80 g, 3.01 mmol), and sodium iodide (0.37 g, 1.16 mmol) by the procedure described in
Intermediate 7 (reaction time: 3 hours). Purification by column chromatography with silica
gel, eluting with methylene chloride/methanol (from 100:1 to 30:1) gave 8-(benzyloxy)-5-
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I nternedi ate 57.

[ 4- (2- Oxo- 3- phenoxypr opoxy) phenyl Jacetonitrile To a
waoansases of | nternediate 56 (5.55 g, 19.6 mMmuUPQT/EPR007/008992

anhydr ous net hyl ene chl ori degg60 nL) was added

Dess-Martin reagent (12.5 g, 29.4 mmol ). The m xture

t t t nitrogen for 1,5
e P e IR ok @ Rz Rt P~ sat ur at od
P o B e o e T one .5 g 207
filtration. The organi c phase was dried (Na2SO4) and

the sol vent renoved under reduced pressure. The
Inteemeldhatm@ <8|-(IBemylopy)r-5- (n Rp24¢4(1 R;ﬂ)m[n -(2)2-difradi@g3-phbnyl-

prah A PR s B b bR aR B Frien oni c 11 e
Obfﬁ@%dzfr%wﬂ%"% 42 4810.35,9 80 ST e riud ooy guorise

tringbtade (028 §,r®T3 mmictybyete ptaee&ﬂre(d%s&ribeg in Bhtéimedtatd §. Theditle

comagutes alanad 0368 T 2 ar Akl s 66 Gn I o8 nfou

further pOXdfgatiors an oil and was used in the next step

wi t hout further purification.Internedi ate 59.

{2-14-(2, 2-D fl uoro-3-phenoxypropoxy) phenyl ] et hyl }am n

e To a solution of Internediate 58 (3.07 g, 10.1 nmol)
Examplec16 461 R)2-({(1 Rtﬁ)-2wé2ﬁﬁf&woéonwwpfapedy)phenyll 1-methyl-

V) oxide
et 3AAS) Phrcisk iz Hydfoky SoM LR ' D) /8" bar
overnight. The catalysi was filtered through Celite(r)
and the sol vent repovkd fjnder reduced pressure. The
resulting oil wa sso véﬂei\@ﬁt@hyl ene chloride (100
m.), washed w L"Satoyated so Lum
bi carbonate (3 X ,’J;OI ), water (2 x , and brine

(50 m), dried (Na2$H4), and the solvent renoved under
reduced pressure. TRe resulting oil was purified by

I ! ' I L ut h
To & 3plfPa AL BRGPAISERIAG 2, Sl a7 Bstngfipt{ b o Vgt e
palladlugi mecmdreoal (10%, 40angp Thel niixtdrelwds lydedgenatd @t 2i76\bar &F 42
nous e ot w8 sftrss SRR CBIAS an i Soiven s sy pfucee
pressurg| The crude oil obtained was purified by column chromatography eluting with
methylene chloride/methanol/aqueous ammonia (from 150:40:1 to 40:8:1) to give the title

compound (15 mg, 7%) as an off-white solid.
'H-NMR (300 MHz, CIsCD): 1.08 (t, J=5.2 Hz, 3H); 2.58-2.99 (m, 5H); 3.34 (t, J=16.5
Hz, 2H); 3.93 (t, J=11.3 Hz, 2H); 4.81 (bs, 1H); 5.37 (bs, 2 H) 6.59-6.61 (m, 1H); 6.80
(d, J=8.2 Hz, 2H); 6.86-6.89 (m, 1H); 7.06 (d, J=8.0 Hz, 2H); 7.26-7.33 (m, 7H); 8.42
(bs, 1H).

MS (M+): 509.

Intermediate 50. 3-Oxo-3-phenylpropyl acetate

To a solution of 3-chloro-1-phenylpropan-1-one (30.0 g, 0.18 mol) in acetic acid (240 mL)
was added sodium acetate (73 g, 0.89 mol) and potassium iodide (3.0 g, 20 mmol). The
mixture was distributed into three sealed tubes and heated at 130°C overnight. After
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am no] - 1- hydr oxyet hyl ] - 8- hydr oxyqui nol i n-2(1H) -one A
solution of Internediate 59 (0.80 g of 75%purity,
wa22®@8/04528 ) and 8- (benzyl oxy) - 5- PCT/EP2007/008992
(di hydr oxyacetyl ) qui nol i n-2( -one (0.60 g, 1.95
mol ) in dinethylsulfoxide (7 nL) was stirred at room
tenperature for 4 hours. After this reaction tine,
cogiings #reotonibingd featinh mistiiremwererdited withevater. (200 giL) Bndextracted

wdﬂ‘i‘ﬁlat)nynéﬁé ‘8@8%&@%& n)pgﬁgt%g?‘gmge ‘gﬁ% ch‘%%&r%b@or A @%Eﬁegd with
wader Rix 108rrek), WMSmtmlof ac@umtbma(Matﬂ_()Z xaHip ralL) and brine (75
a I e

ik ST 00 A s ord ol B BB ARI bRl s B3
comp))undiwiaedbf(amamD gaB2Pe) aears ofangesslid. enoved under

reduced pressure. The residue was partially purified

by colum chromatography with silica gel, eluting wth

met hyl ene chl ori de/ et hanol / aqueous ammoni a (100: 8:1).
|nfﬁﬁ@eﬂ@§%51 i DiflyorpeS-phenylpropylagetatei t y) was di ssol ved

in methanol (20 nlL) before adding 10 _drops_ of 1.
OW'B%E!ﬁ'WdP‘ieHn%FB?tG dN4Pige AO- prﬁ“’ﬁ@'g AR BASEABS pi+ P&é.mﬁﬁ by the

pr%dﬁ@d&@%ednﬁ%rrﬁ@dlé@% Iﬂ’rﬁlcﬂﬁdﬁ B @IS clﬁ%ﬁ%ﬁ@?‘a’tﬁ‘&%ﬂth silica

bar oveermg@p The catal yst was filtered
get mhtyug mtc@rhetxeo?/)etfw efate (feasn puiietn-hexape dei4 U hgaye the title

Coﬁﬁ,@uﬁ@g %f@i@%ﬁeﬁn olihe crude was dissolved in a 40:8:1
t

m Xt ur ene chl ori de/ met hanol / aqueous ammoni a
(40 nmL). The resultl ng solid was filtered and purified
by col um chromat ography with C18 reverse phase,

InRrwbdiate 52.138-Diffuro! propanided, pH = 7)
andacetonitril e/ net tﬁ'ﬂ:)dlﬁyz 20MM CH3COONH4, pH = 7)

To(d supeddith Sﬂnteﬂné&l@tefiﬁ) 9t4cg aB\eEmbine dtharo (18MioJuwes added 35%
sobmrice ST i s s VS P AR, The
cruide?@afgroggve;sfﬂélgt@bl)wnth&n&ﬁylsﬁ@chldrhd)e (160 bfl) (Washada Nith lNagEr 1( ; x 50
U i 1R gkpcbloric B (BRSO - Gesh (NS0 AR s belvags Femoved under
redutelpidia: Fhé Bieoedinpounl ava|obtdimeey(618 & Bekd) e &inili Ard Was used

in the next step without further purification.

Intermediate 53. [4-(3,3-Difluoro-3-phenylpropoxy)phenyl]acetonitrile

To a solution of Intermediate 52 (0.80 g, 4.65 mmol) in anhydrous tetrahydrofuran (25 mL)
were added 2-(4-hydroxyphenyl)acetonitrile (0.62 g, 4.66 mmol), triphenylphosphine (1.80
g, 6.98 mmol), and diethyl azodicarboxylate (1.30 ml, 6.98 mmol). The mixture was
refluxed under nitrogen for 48 hours. After cooling, the solvent was removed under
reduced pressure. The residue was dissolved in methylene chloride (50 mL), washed with
saturated solution of sodium bicarbonate (2 x 25 mL) and water (50 mL), dried (Na,SO,),
and the solvent removed under reduced pressure. The resulting oil was purified by column
chromatography with silica gel, eluting with n-hexane/ethyl acetate (from 15:1 to 10:1), to
yield [4-(3,3-difluoro-3-phenylpropoxy)phenyl]acetonitrile (0.42 g, 31 %) as an oil.

Intermediate 54. {2-[4-(3,3-difluoro-3-phenylpropoxy)phenyl]ethyl}amine
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To a solution of

2- (4- hydr oxy- 3- net hoxyphenyl )acetonitrile (2.27 g,
wa208/0#588 ) and pot assi um carbonate (2.90 g, ZRCREP2007/008992

mol ) in water (100 nL) was ggded tetrabut yl ammoni um

brom de (250 ng, 0.74 mmol) "and a sol ution 2-brono- 1-

phenyl et hanone (2.80 g, 14.1 mmol) in methyl ene
Obtainedifiten (picdMedib)e 531054 g I tmimd), platinwm dViasde &3 ogkdnd

ibght. T j t ,
LB bierfQo L8RS hRYB ¥ 3ioRE0 oo ] EFecae o
(réddtiaSirhp: ahgursh &he titley eorhpoeiowaesto bhan'geﬂ (O{tﬁblgldﬁ%) as an oildand was

., 1he resi drit t W n- hexane an
u ehgr?Bfegr%xbgpgyvgﬁ%y@bq%g@%borﬂ;af iel tration to obtain
the title conmpound as a pale yellow solid (3.60 g,
92% . Internedi ate 61.

intefpietiete g, &0y io R ST SIRY (2 TE T Y g S e Bhry)-
phanylpthylianineiF-hgdeyethyllquinoling§l §)-ene t he procedur e

described in Internediate 45. Purification by colum
A solutinraefdateapediat@ist {08810, 324 gwno)) andud-(begzyi@xylrSnet hyl ene

. " it ) ot
(SR A BRI ROk 201 81 0B 7 RN aSHRRIY b Branycroturan
(20 mlgrand éthane! (80 mL) was stirred at room temperature for 30 min. The reaction
s ek Sodipglc oo SBaeRTRRNERId Y b, 9 i ISR 06 At same
tethpe@mBurenant the rebaitinghonixtyre Was siireid a{ a0 tespperatiuge for 3 hours. The
. ’ 3
s BR3P ARl B REr pEFltn ang el wall porlfonea between
ety Bcétater (5P mLPand fwatext(5@ mLpyTheargamic laierovest sepaeaddd; waishéd with
e I LUt 1 |

walt @5 e Rop kg K9l e HRaen SR8 thssobren resyed upger reduced
présdure Thenmpsiduedwéd pitrifigd bg @efumaschaomatographytvith silich geleeluting with
meliden SR PRRAO A0 oo 300 g s g Gpmpgund as an ol (0.42
g, evhoxyphenyl ] et hyl } am no) -1

- hydr oxyet hyl ] qui nol i n- 2( 1AV) - oneQbt ai ned from

Internmediate 62 (0.65 g, 2.1 1 mol), 8-(benzyl oxy)-5-

(di hydroxyacetyl)qui nolin-2(1H)-one (0.65 g, 2.12
Example 1205+ (4 Bc8)2r{[#43,31Bjitluorde3-pbenyiprppogyibenpyliaminioy-1-

hyP SR RAREA R a8 2( fhy dfeer Tedi ate 34.

uri ati on” by
OH .
N
T
HO | &)
HN
0 ‘

Obtained from Intermediate 55 (0.42 g, 0.72 mmol) and palladium on charcoal (10%, 80
mg) by the procedure described in Example 16 (reaction time: 5 hours). Purification by
column chromatography with silica gel, eluting with methylene chloride/methanol 9:1 gave
5-[(1R, S)-[2-{[4-(3,3-difluoro-3-phenylpropoxy)benzyllamino}-1-hydroxyethyl)]-8-
hydroxyquinolin-2(1H)-one (95 mg, 27%) as an off-white solid.

'H-NMR (300 MHz, dimethylsulfoxide-D6): 2.74-2.96 (m, 6H); 3.52-3.61 (m, 2H); 4.12
(t, J=6.3 Hz, 2H); 4.85 (bs, 1H); 5.08 (t, J=5.7 Hz, 1H); 5.15 (t, J=5.7 Hz, 1H); 5.40 (s,
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chromat ography with silica gel, eluting with nethyl ene
chl ori de/ et hanol / agueous ammoni a ( 100:8: 1) gave the
wa 2aoBe4asospound (0.76 g, 60% as an oil. ExanpbP@&I/LB2007/008992
5-[ (1R S) - ]
[2-({2-[4-(2, 2-di fl uoro-2- phgﬂylethoxy)-S-nEthoxypheny

e‘lH)yG PE16iGSolm, PHINYGB bRBE Ly 1 H), 8-3(Us 0d)N86RGN. 0D HI 7.84-7.19
)7 [ Jat f t diate 63 (0.76 g,
Q%?“%ﬁ§%91? ?WZ% %% rﬂ %A)\?\escrangdld:delo dsops 019

%E'mjy* rochl oric acid solution in nethanol and
pal | umon charcoal (10% 72 ng). The nixture was

hydr ogenated at 2.76 bar for 3.5 hours. The catal yst
was filtered through Celite(r) and the solvent renoved

Inté'i‘ﬁ@ﬂlawgslf{ﬁfhﬂyﬁw $-phéRéxypropsxy)Elerfifatlonfifild N a

m xture net hyl ene ‘chl ori"de/ mét’hanol / aqueous
Toaé”rﬁ&ﬂltlioih c{f@hy&;bxypﬁb |ya%§wnttmlegs 694 3. wﬁncﬁl) uhtaeuh@dioémd

purified | unm chronmat ogr aphy wi t evers
diBbtormamie (100 FIL) e e eaac i Rt REEaRe 510 L, 33.3 mmol)
and H%Mhlémc@tdfﬁi 22)&!@@ (@ QQ@OBG/ o)/ T rauré Wa8istieed &e130°C

titl ntpoun as an off-white solid.
unger rmmqmeo K)Plifs M@@cj%?~d'aza@9ycio[§§ ZJogtans {P:40, S mmpy was
ad(igd! aﬁ(ﬂhe rﬁlxtz:?e (v?_s, st?’r@d foflfufltﬂ’len(;_t hourz a@t%e%ah\% co%tﬂ)uons Aé'ter

coplmg Mmlxtyr@vyas glltggd (vﬁﬁm e acetatgﬂqodnL Jafgi p;_DUFQd mtg-q)ooled 2N
hy%ro%ﬁlgf_gj acng Sozrggﬁz T hé?)géganw V\ég séﬁ%ra E'? waghe%%wth72r\§2
Kb

her[qcwaorlg,aqq (3 mtégwaeé(ZGﬂSO mL and brlne 100 mL) dried (NaZSO4) and
t

ok By PRSLASSB RSB Aoy o

ch@?naaogmnh» wittpsilicargey| edutinganit (- Beme/gthysac@atﬁm to, yield the title

coﬂ‘rpéur‘?d %Q% %gd,?m?] octane (0.8 g, 7.5 mmol) by the

oced escr n Internedi ate 56. The resulting
SO|Id vvas triturated with n-hexane and the precipitate
was collected by filtration to obtain the title

un@ﬂﬁe&uwsﬁv@o%fs-gmﬂ@cyﬁea.ddiyiﬁme%weeton.tn|e

5% .| nternedi ate

Tolafsdj@tioRep irleitarid BE (@55 Y) W Ayhd)ae @hRydrbds téthylene chloride (60
mL) was added Dess-Martin reagent (12.5 g, 29.4 mmol). The mixture was stirred at room
temperature under nitrogen for 1,5 hours. The reaction mixture was washed with
saturated solution of sodium bicarbonate i2 x 30 mL.), water (2 x 30 mL), and brine (30
mL). A solid was separated by filtration. The organic phase was dried (Na,SO,) and the
solvent removed under reduced pressure. The resulting oil was purified by column
chromatography with silica gel, eluting with methylene chloride to give [4-(2-0x0-3-
phenoxypropoxy)phenyl]acetonitrile (2.77 g, 50 %) as an oil.

Intermediate 58. [4-(2,2-Difluoro-3-phenoxypropoxy)phenyl]acetonitrile

Obtained from Intermediate 57 (2.77 g, 9.85 mmol) and DAST (6.5 mL, 49.6 mmol) by the
procedure described in Intermediate 45. The title compound was obtained (3.0 g, 100%)

as an oil and was used in the next step without further purification.
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ot ai ned from Internediate 64 (7.00 g, 26.2 nmol) and

Dess-Martin reagent (16.6 g, 39.3 mmol) by the
wWpe@sedisre described in Internmediate 57. The reGI/EP207/008992

was purified by colum chromgtography with silica gel,

eluting with n-hexane/ethyl acetate (from4:1 to 1:1)

to yield [4-(2-oxo0-3-phenyl propoxy)phenyl]acetonitrile
Intetmdiage 585Ry[4-(R2tRifloti-3pbeaexypropoxy)phenyl]ethyl}amine

[4-(2,2-D fluoro-3-phenyl propoxy) phenyl Jacetonitrile
Tap selutienoftiptermediate 5804 0e 184 nemcylgm rpéthanol {1G¢ypl-) werdded
o I F]étt%d:_h éfgcaﬂlgénczl%ﬁ @Url H %nﬁ %ﬁn"'mﬁ" d[P{/:}oi unrn1220 %ﬁ'cmeb'ﬁ&ture
washhhysinegengtedsth 2. i kia overnigbh T@elcgtab'sﬁwasw@tamd through Celite® and the
sdeF R Ehi BRI Th iR bivaRhisBiyeq in methyiene
chidide.(10think), meashed witlp $aturated solution of sodium bicarbonate (3 x 100 mL),

2- [,4- s DL 3= 0 '
bl A7, Bl o L RSB BB T
reau?ﬁ pressiuje. Themesultingadiledhshpudfied by colimon abiothatdgraphylwith silica gel,

n atiaum (LM . 0xi . ,

oI G0PIabERRNS R S o8 antoria B RN Y ths e

cohpaune Ll 1 g 75%|dudtyn@s %4 yieldpasaredl.wi t h n- hexane and
the precipitate was collected by filtration to obtain
the title conmpound as an off-white solid ( 1 .73 g,

72% . Internedi ate 68. 8-$Benz | oxy)-5-[(f
Exampse 1B25-{(1 B, $)42(({2--@i2-diflupro-3-pheBaxynsoppesphenyl]ethyl}-

| I Q) o ls M E . i nolin-2(fH)-one,
oo B AL Ay o o U AR 01 10 g, 5. 78
mol ), 8- (benzyl oxy) - bx
(di hydroxyacetyl ) gui nal i R 2(lH-0ne ( 1 . , 3.77
mol ) and sodi um hydr , 11./@m| ) by the
procedur e desciypbes I nt er medl &'e>84.0°Pufification

by col umm chromat ggr aphy with C18 feverse phase,
eluting with water/atetonitril e/ methanol (HCOONH4,
pH=3) (from 100/0/0 Qo0 0/50/50) gave the title

compound (0.83 g, 369 as_an off-white soli
A sollrjrtri)on of Intgrmediatg 59 (0.80 g of 75% purity, 1.95 mmoIS) angI 8-(benzyloxy)-5-

(dihydroxyacetyl)quinolin-2(1H)-one (0.60 g, 1.95 mmol) in dimethylsulfoxide (7 mL) was
stirred at room temperature for 4 hours. After this reaction time, methanol (7 mL) and
sodium borohydride (0.22 g, 5.87 mmol) were successively added and the reaction
mixture was stirred at room temperature overnight before being partitioned between ethyl
acetate (60 mL) and a saturated solution of sodium bicarbonate (50 mL). The organic
layer was separated, washed with water (2 x 20 mL), dried (Na2SO4) and the solvents
removed under reduced pressure. The residue was partially purified by column
chromatography with silica gel, eluting with methylene chloride/ethanol/aqueous ammonia
(100:8:1). The resulting oil (0.85 g of 54% purity) was dissolved in methanol (20 mL)
before adding 10 drops of 1.25 M hydrochloric acid solution in methanol and palladium on
charcoal (10%, 72 mg). The mixture was hydrogenated at 2.76 bar oveernight. The
catalyst was filtered through Celite® and the solvent removed under reduced pressure.
The crude was dissolved in a 40:8:1 mixture of methylene chloride/methanol/aqueous
ammonia (40 mL). The resulting solid was filtered and purified by column chromatography
with C18 reverse phase, eluting with water (20 mM CH3COONH4, pH = 7) and
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Exanpl e 20.
5-1(ff?,9-2-({2-[4-(2, 2-di fl uor o- 3- phenyl propoxy) phen
w@ Ldosnssshg am no) - 1- PCT/EP2007/008992
hydr oxyet hyl ] - 8- hydr oxyqui noksn- 2(f H) - one,
form ateObtained fromInternedi ate 68 (0.83 g, 1.32
mmol ) and pal | adi um on charcoal (10% 85 ng) by the

acptonieidimathates (20mié EHIE QO piH 1 &) (froant@Q: 3 tar 106:80) ipgive the
tltlg%ﬁﬁ@aun TQ)EI '1@96 \)@?aﬁl aﬁél&)té%r é?g?lgw"gow et hyl

reci e was col |l ected by

rkwmi 8 Soﬁz?&% tHglshI?quéé bb’?z%&%ﬂm 89 4132-4.60 (m, 4H); 5.02

dibsed HyI6:50 (doxFe61 BzeYH); 5. 55720 ¢, OH; 763’4)t~§73@ Iz, 2H); 8.17 (d,
ﬂié%iﬁﬁ?”)l”; 4.18 (t, J=12.64 Hz, 2H); 5.12 (t,

6.52 (d, J=9.89 Hz, 1H); 6.87-6.98 (m
SEIB,% Oé%ﬁ? 19 (m 3H); 7.25-7.39 (m 5H); 8.17 (d,
J=9. Hz, 1H); 8.29 (s, 1H EM (M+): 495 Internedi ate
69. 2-(4-bronophenoxy)- N net hoxy- N-net hyl acet am de To
a solution of 2-(4-bronophenoxy)acetic acid (8 g, 34.6

Int&i@kiatd 60,98 MétHoxpaY2-dR02LERNYIethoxy) phenyiBatetonitrile
4- et hyl norpholine ( 11.4 g, 103.8 mmol) and

T gilhmfrmf%(@ -Hidroxit3anythodypbebyljace@nitrie (2.27 §, 8.9 mm<5) and
mo)| ) . e re t

poralslt car ity o 00,6y poa e iRl e Bl AR

tet(‘é?ou{:f%ﬂ‘arﬁmoﬁrgirrﬁlctxmi\i!?de?JI 2@?&19$0Mnymel¢ dadla isolutiort Mrm(tt i on
m xture and stirred at .roo

phepyethanens @ 808 1A PRCRN TISHY %C@@r'ﬁ? ﬁ?ﬂ iy ﬁ%éecf” 99

miRtukd Wb@r&ﬂ%@&éﬂmglﬁt ﬂ'ﬁ?@or@@hk Ieiy%iiwbs @épa/batbeNésHeurvtlmeﬁater( X
purification. Internedia

SO VRIS 1RGN Bk S (NRssi LeTickie S0P omOUE s egifoed

r@gsuh!‘t'rﬁé Vel WadBiturdted with nlifexafle BR®the ﬂr@cnﬁfﬁw waousllected by
tetrahydrof uran was sl owl y added phenq?hjéd)g SI um

filtetipa o eltaintthe file comppuRehas)a Rale veligwel Plogen.
The reaction m xture was stirred at roomtenperature
overni ght. Ammoni um chl ori de was added into the

i 2%%%@8355”433#}%ﬁviﬁﬁﬂ@‘f’%bﬁEﬁ%awlé’ﬁkﬁﬁ{ﬁmxﬁ&&%ﬁé%%ﬁ"“ri'e
O%@ﬁ%g {3\ "r%e@ &g GWB%b '?9 StMOSEH@B'A%Tl (9346 ml“&3.1 mmol) by
the procedure described in Intermediate 45. Purification by column chromatography with
silica gel, eluting with methylene chloride gave [4-(2,2-difluoro-2-phenylethoxy)-3-
methoxyphenyl]acetonitrile (3.0 g, 77%) as an oil.

Intermediate 62. {2-[4-(2,2-Difluoro-2-phenylethoxy)-3-methoxyphenyl]ethyl}amine

Obtained from Intermediate 61 (3.21 g, 10.58 mmol!), platinum (IV) oxide (240 mg) and
concentrated hydrochloric acid (1.3 mL) by the procedure described in Intermediate 59
(reaction time: 2.5 hours). Purification by column chromatography with silica gel, eluting
with methylene chloride/ethanol/aqueous ammonia (100:8:1) gave the title compound (1.3

g, 40%) as an oil.

Intermediate 63. 8-(Benzyloxy)-5-[(1R, S)-[2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-

| methoxyphenyl]ethyl}amino)-1-hydroxyethyl]quinolin-2(1H)-one
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with water, diluted hydrochloric acid, brine and dried
(MgS™) . The sol vent was renoved under reduced
WQe@ssuises and the residue was purified by col uPgiI/EP2007/008992
chromat ography with silica gel, eluting by nethylene
chloride to give the title cohpound as solid (4 g,
78% . I nternediate 71
Otitained fromdnteBnediatie f62U(0.66-g4 23 1 empolh B (brp ey :Ene

R I B 4% Sk b FohAd 0.2

6.3%emearad)gdhe prdcadee nfesicrived imihterfadiafe 3 Fudficatipn by calomn

chr gnat ogr aphy.. wi t ilica gel, el utin ' h ,
chiatrgpeae R Tasihad: fuboidindftingod oGty RL a8 moni
(100:8:1) bavecthetitke edrapolihd (0.76 g, 60%) as an oil.

1-[4- (2, 2-di fl uoro-4-phenyl but oxy) phenyl ] acet one

otained frominternediate 7 1 (4.27 g, 12.52 mol),

i soprenyl acetate (2.07 nL, 18.77 mol),

Extample 19.6-{(1 R 9)-[f24{2e41(2,2-diflugrord-phamylethoxip3-methoxyphenyl]-

et BRI ot RRTIES fythigfmplg 2ty AERbC, forfigte
procedure described indynternmediate 3. Purification by

col um chr omat ogr ap it Il siligaogel anag
rom @ to 8 as el uent

el
n- hexane/ et hyl acet
gave the title caopoghy, as an 0 o«.: g, 17%.

I nternedi ate 73. HN
(2f?,5)-{2-[4-(2, 2-di fll uor o- 4- phenyl but oxy) phenyl ] - 1-
nmet hyl et hyl j am ne bt i ned from I nternediate 72 (0.68

vl BRI R BSELT ek ol B R 1
drcg)sltltfelolzi Iﬁ rrgrergntcglb?edﬂd sol_L:t:r:]rein _mm}:liémodaallﬁd pﬁillagiu_fﬁncraclhalmatw 0%,
72780 e MR T EREERAR P 340 BBLST BvisHr e Gptlstyas ftered

thr@agrecbﬁtfdntﬂtlﬁie SENVEND tambved .uBBergred 6B pressues Toielcrude was
er redi

I ni 74 . .
cisgOpB o3 HErey it 8f meteylene phigfds/mpthanoliagupous AN 40 ML)
Th@'ré%liltgiﬁg%ddtj] leab fNSrEe Ifa_a@ysbﬂiﬁea byreatumy dtrbmbﬂogrla;tphgb)/\fitﬂl Cisreverse

- X . 1 NO 1- - i
Phb el e e ontg mietnarel (GRHA. Pc LT 199108 t
0/50950) )6 GRE Ve ieydohipound® (0.22 &(403) %) ae ah @ffashie, solid.43

nmol ) and sodi um borohydride (0.16 g,

'H-NMR (400 MHz, CD;0OD): 2.93-2.99 (m, 2H); 3.20-3.18 (m, 4H); 3.79 (s, 3H); 4.41
(t, J=12.5 Hz, 2H); 5.35-5.39 (m, 1H); 6.68 (d, J=9.8 Hz, 1H); 6.75-6.78 (m, 1H); 6.85-
6.89 (m, 2H); 7.01 (d, J=8.2 Hz, 1H); 7.27 (d, J=8.2 Hz, 1H); 7.45-7.49 (m, 2H); 7.50-
7.62 (m, 2H); 8.35 (d, J=9.8 Hz, 1H); 8.53 (bs, 1H).

h
X

MS (M+): 511

Intermediate 64. [4-(2-Hydroxy-3-phenylpropoxy)phenyl]acetonitrile

Obtained from (4-hydroxyphenyl)acetonitrile (4.96 g, 37.3 mmol), 2-benzyloxirane (5.00 g,
37.3 mmol), and 1,4-diazabicyclo[2.2.2]octane (0.8 g, 7.5 mmol) by the procedure
described in Intermediate 56. The resulting solid was triturated with n-hexane and the
precipitate was collected by filtration to obtain the title compound as an off-white solid
(7.44 g, 75%).
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4.31 mol ) by the procedure described in Internediate

43. Purification by colum chromatography with silica
w@zlog/ 045t i ng wi t h net hyl ene chl ori de/ et hanol / BGUEP2987/008992

amoni a (100/8/1) gave the t_ygl_e compound (0. 87 g,

85% as an oil. EXAMPLE 2 1. 5-[(1

R S)-2-({2-[4-(2, 2-di fl uoro-4-phenyl but oxy) phenyl]-1 -

nmet hyl et hyl }am no) - 1- hydr oxyet hyl ] - 8- hydr oxyqui noI in-2

(1H)-oneTo a solution of Internediate 74 éfo 75 g, 1.22
Intesmrepiate, 6heltH@rno-3-phenylprapoxy) rheaytiacetanigils of a

saturated hydrochloric acid solution_in ethanol

Olained pumintsAmediate 470012 #6-23pma pnd ﬂ‘?és'Mai&tthPégwé:§16 69,39.3
?)595 QAR BoBLk R dgsc?@e@ﬁf Infeﬁheaaféaﬁv’?s Thér Pé%ldb@tv?éSYp‘ifrlflé@By column

I'tered throu te(r) and the solvent renoved
chmmtpgna@anwé@s %g@uelétmgm&\ r-hexanefthyl amtaﬁer{&gm\ﬁa‘stm to

R 88 SR OIS S )

80 8:1to 40:8:1) to give the title conmpound (0.23 g,
61% as an oil. 1H NWR (300 MHz,

| .
In@rlg?afza‘f% ?6‘ [ﬁ]qz |2|0_||)1ﬁ’ﬂ%bo S-Qhaﬁ)gb%ng&;%lﬁﬁzﬂg%et??l’lnle

Obﬁ@nébltﬂrar_rﬂlgtegﬁe%atg)ﬁs (3.593, (IPSI m%:bb) ;an? DAST((d1.2. n?L B5&mmol) by
thezp@&egu')ré@eé?ﬁ%eéﬁﬁ ﬁ\te(g"m%%f%“ Fugfegondy _5fL151~3 %mmgraphy with

siled Jel, bkifG WrHindekar&/methylene chioride (from 2:1 to pure methylene chloride)
1-(4- br onbphenyl ) - 2- phenoxyet hanone Cbtai ned from

gaye -CPMPRUR He% et hanone (10.3 g, 37.06
nmol ), phenol (3.66 g, 38.89 nmol) and potassi um
carbonate (5.63 g, 40.74 mmol) by the sanme procedure

InERaHAL o124 R o oy Bibrip e B BRI

hydhechievitle st ep wi t hout further purification.
I nternedi ate 76.
Ottaihed fromAnieiméadiatie f66U(@r16-02 7 {31 enrozl,cohgdnttatatdwdeochloric acid (1.1

tajned fr Inte | at
B e
(redetiarr firhed! hour). The resuttingtseli®wad trituratedodthwalsexane iahd gt frgcipitate
wa%oéoﬂgcged by filtration to obtain the title compound as an off-white solid (1.73 g, 72%).

Intermediate 68. 8-(Benzyloxy)-5-[(1R,S)-[2-({2-[4-(2,2-difluoro-3-phenylpropoxy)-
phenyl]ethyl}amino)-1-hydroxyethyl]quinolin-2(7H)-one, formiate

Obtained from Intermediate 67 (1.10 g, 3.78 mmol), 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (1.16 g, 3.77 mmol) and sodium borohydride (0.4 g,
11.4 mmol) by the procedure described in Intermediate 34. Purification by column
chromatography with C18 reverse phase, eluting with water/acetonitrile/methanol
(HCOONH4, pH=3) (from 100/0/0 to 0/50/50) gave the title compound (0.83 g, 36%) as an

off-white solid.

Example 20. 5-[(1R,S)-2-({2-[4-(2,2-difluoro-3-phenylpropoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(7H)-one, formiate
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chromat ography with silica gel, eluting with
n- hexane/ et hyl acetate (from10:1 to 3:1) to give the

wa aoBe4asempound as a solid (4.5 g, 83% . [ nterPEUER2087/008992
77. 1-[4-(1 ,1-difluoro-2-ph goxyet hyl ) phenyl ] acet one
Obtai ned fromlInternediate 76°(2 g, 6.39 nmol),
i soprenyl acetate (1.06 nL, 9.62 mmol ), tri-n-butyltin
nmet hoxide (2.21 nL, 7.6A gnol), palladium (l1) acetate
(0.07 g), and tri- Nasphiw (190 ng) by the

procedure describe I nter @ i f| cation
bycol utm chromat'®yr dphy with siTi Qa o-
n- hexane/ et hyl acet (10: 1) as el uent eI ded the

title conpound as an @il ( 1 .02 g, 55% I nternedi at e

78. (2f?2,9)-{2-[4-(1
Obt&rtnﬁd lffrbﬁﬂhférrﬂedlbt@fﬂggm%f@{ H)32hamgl) hnd palladlum on charcoal (1 0%, 85
g DyANG BIOFEEH'S UeaiikeR i FRaITRR BATEealGTEe: T ioNEs) His fadue was
tn@l‘ﬁie@ @flh etRyrtRERNRE RN Gt e frécilate wa%Qoﬁé’cté‘ﬂTW ﬂltr@t\bn to obtain

procedure described in Internediate 6. The crude

th?\/ﬁ%e EQIPIPW“Q@SW FovitesUa (Dradograbhy with silica gel,

CreluBTae MRy hinsfulinte DI s Bbrimmarp SPHoS 48 (7 aoh iz 21

aﬁ1@(t'J—1h%ﬂ?i‘”‘2ﬁl’)&{ﬁ2 i?9J 5|591|(H>£f1¥-w|6352/$d 9=.69 H2) 14); 6.87-6.98
mawﬁzﬁﬁ@hﬁ)@%y ha9 i ]hs%f}y%wicg L5 65 1A); 825 511m)
H) -

thyl e yl}an1no)ethyl]qU|noI|n 2(1 one (bt ai ned
fﬁr{@ﬁwm‘égmdi ate 78 (0.25 g, 0.88 ol ),
(fi)-8-(benzyl oxy)-5-(2-brono-1-(terfbutyldinethylsily
| oxy) ethyl)quinolin-2(1/-/)-one (0.38 g, 0.8 nnDI),

Ine el A 6 A FRIpRIRBIT ety friettTHRatam BT,
Togg\;é‘r%ﬂ'&}f? o @%&5?5@@&@5&’0&%&&1 @;g?% E?E#RIZET tetrarhydrofuran (120
mif) umasha;idep armetnhylatqrmlla@ 1ei 49l 103.4 omeh apd 28Qkkpro-4,6-dimethoxy-

1, gttr%ﬂ%d({]?f 48105 mﬁ‘n bfﬁhz?élagt)%) m&fujré avag)st' r?ec{ it(raom temperature for

1 hour. N O-dlmethylhydroxylamlne (3.38 g, 34.6 mmol) was slowly added into the
reaction mixture and stirred at room temperature overnight. The precipitate was filtered

and the solution was used as a title compound in the next reaction without further

purification.

Intermediate 70. 1-(4-bromophenoxy)-4-phenylbutan-2-one

To a solution of Intermediate 69 (4.4 g, 16.09 mmol) in anhydrous tetrahydrofuran was
slowly added phenethylmagnesium chloride (16 mL, 16 mmol) at -78 °C under nitrogen.
The reaction mixture was stirred at room temperature overnight. Ammonium chloride was
added into the reaction mixture and solvents were removed under reduced pressure. The
crude was partitioned between ethyl acetate and water and the organic layer was washed
with water, diluted hydrochloric acid, brine and dried (MgSO,). The solvent was removed
under reduced pressure and the residue was purified by column chromatography with
silica gel, eluting by methylene chloride to give the title compound as solid (4 g, 78%).
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phenoxyet hyl ) phenyl ] - 1- net hyl et hyl } am no) - 1- hydr oxyet h
yl 1 qui nolin-2(1H)-one Cbtained fromlInternediate 79
W@ 2008/04559%9. 58 nmol ) and tetrabutyl ammoni um t r i PCUBP100E008992
trihydrate (0.29 g, 0.93 mn_)l7$_by t he sane pr.ocedure
described in Internediate 8. "The title conpound was
obtained as a solid (0.29 g, 88% and used in the next
Intgreqediate [TdLt-bfamoide(2,2:diflubroediphenylbEboxyfhienzeae
5-[(1IR)-2-({(1/?,S)-2-[4-(1, 1-di fl uor o- 2- phenoxyet hyl)
Obptaey Ifjor intermediate 70 (5.4 g, 17.17 mmol) and DAST (11.25 mL, 85.85 mmol) by

o AR R B U B o
sil{cd. g2, glutibg Mthmnihylerzmmlcpwel gadte tha title colmmoond (4.3 §02g%) as an oil.

0.05 g) by the sanme procedure described in

Internmediate 1. The crude was purified by coI um

chrom_atos mvvlth silica gel, eluting w
Intermediste 7 &1 rid-(adrdiflugsenrd mnxmwyaplcwllfeetfpet o give
the title conmpound as

Obtaimed (o lntssmegiater7 198- 2(7533 12§|2|)me|) Ggp_pgeqyéa/%qﬁteg%ﬁ mL, 18.77
mﬂwog(stn(ﬁ-butﬁtu'ﬁﬁ%&%ew 3 n'=3|_H)15 62 éﬁ\bo()bﬁallaélb%n (||55a&4atégo A1g,063
m[nq))‘ ang tpisn- tplygzgmo§pﬁ|n%(4p0 ma, QQS(mmo h) by the p{gcedz.p:& desg:nggd in
Jla% f&uhﬁcatu&ﬁ'}){ MEmhMiomat8GraphyWigh SR gl @nd nhexane/ethyl

enz
aqa)atq(f{qm 8P11-tp 8ty g glueat gRve)the title qamppungd as an ofl 0.68 9317%).
di f | uor o- 3- phenyl propoxy) phenyl ] et hyl } am no) et hyl ] qui n
olin-2(1H)-one To a soI ution of Intermediate 55 ( 1 .4

, 4.81 d b
Infareeeiate 31 @RIt 2T ONT P PR RRASIPREBILY - one
méthyRth@}andind® nmol ) in toluene (20 nl) was added
d||sopropyl ethyl amne (0.8 nL, 4.81 mmol). The

OlBtQih@H lfrt@Fh Iﬁt@ﬁﬁwédlgte\lvgs(ofﬂglg" eed rﬁmolﬁaﬁﬁﬁorﬁlom a’&e{mgelﬁﬁG g.Thied1

sol vent was renoved under u e and the
P PP IREHTBE AR 4. SEAPMLBY W Birg e feseroed i
In@hﬁeﬂé@@d IPCrificttien b%&lum%hﬁﬁnamgrbpwisklﬁf silida gea,rdmmgtbey
mgtgmlgeééﬁepéegl\gnorézlfaqggo%s%%%gn% 100%:1) gav 8:1) gave ?he th:‘ compound (0.68 g,

67%) as an oil.

Intermediate 74. 8-(benzyloxy)-5-[(1R,S)-2-((1R,S)-{2-[4-(2,2-difluoro-4-
phenylbutoxy)phenyl]-1-methylethyl}amino)-1-hydroxyethyl]quinolin-2(1H)-one

Obtained from Intermediate 73 (0.46 g, 1.43 mmol), 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (0.44 g, 1.43 mmol) and sodium borohydride (0.16 g,
4.31 mmol) by the procedure described in Intermediate 43. Purification by column
chromatography with silica gel, eluting with methylene chloride/ethanol/aqueous ammonia
(100/8/1) gave the title compound (0.87 g, 85%) as an ail.

EXAMPLE 21. 5-[(1R,S)-2-({2-[4-(2,2-difluoro-4-phenylbutoxy)phenyl]-1-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
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and the residue was purified by colum chromat ography
wth silica gel, eluting with nethyl ene

W@ bloswiades met hanol / aqgueous anmoni a (150: 2. 5: 0. AGT/ER2007/008992
give the title conpound as an, oi | (O 64 g, 239%.
Internedi ate 82. 8- (benzyloxyf 5-[(
R) -2-({2-[4-(3, 3-di fl uoro- 3-
phenyl propoxy) phenyl ] *t'hMI }am no) - 1

- hydr oxyet hyl ] qui bod e-e Qot ai n
64 g, 0.9 DI and
[Tpori de tr yerr 0.36 g, 1.38

8 (reaction tine: 1hour). The title conpound was
obtai ned as an oil (0.51 g, 95% and used in the next

ToSBL eI QoS 3 BN )
drpmfm;atqratqﬂdryd;gcétony eridsolwidn tetoariohand pal diLF) O@Q@rcoal (10%,
PF‘ Tﬁlg Snmhg%rwciﬁﬁﬁrgq&%%g%t %éG(t%T ?or@ da?lls1 %e@é@st %@, filtered

arco
thmugb €tlite® areldbe sbiwentiremevethyrider md@c@hwesmetTheecrU%pll obtained

wag il 8 SRR Rforhp BB B W SR BIRRE 2P Y 01

ch(drlldenmeﬂﬂarbllaquehuio);)rnmnlrﬁ ((lf\e/)gl 1(3%813 itm?m Cr[t%gg)e fthaatﬁleacompound

(O %ég/“‘g? Pn%"10|—|) '4.10 (t, F-H=6.32 Hz, 2H); 5.48
(5061 oy bhab o8 80 )10 28,6 .

FH4-2895, THRA.36nit, Jokiy13. 89 Bz (ZH) 5.68 (ig0 1HY B.364d, Ja8589 Hz, 1H);

ace% atgé%%b%”hp ?“%?ﬁ‘ I-?):I':Yoro edg@e’g% %t'j bggé—lz( %Ig)

g SOdI um acetate (26. 95 g, 0.33 nmol) and
po? SsS um|od| de (1.1 g, 0.01 nol) by the sane
procedure described in Internediate 50. The crude was
purified by colum chromatography with silica gel,

In@n‘ﬁeu% 5 L PbrdercpiRnGh fﬂﬂ)héﬂb&&é‘&ﬁnéﬂ@ 1) to give the

| e conpound as an 0|I (11 g,
Obtalned from 2-bromo-1-(4- bromophenyl)ethanone (10 3 g, 37.06 mmol), phenol (3.66 g,

38.89 mmol) and potassium carbonate (5.63 g, 40.74 mmol) by the same procedure
described in Intermediate 1. The title compound was obtained as a brown solid (10.68 g,

89%) and used in the next step without further purification.

Intermediate 76. 1-bromo-4-(1,1-difluoro-2-phenoxyethyl)benzene

Obtained from Intermediate 75 (5 g, 17.17 mmol) and DAST (6.75 mL, 51.51 mmol) by the
same procedure described in Intermediate 2. The crude was purified by column
chromatography with silica gel, eluting with n-hexane/ethyl acetate (from 10:1 to 3:1) to
give the title compound as a solid (4.5 g, 83%).

Intermediate 77. 1-[4-(1,1-difluoro-2-phenoxyethyl)phenyllacetone

Obtained from Intermediate 76 (2 g, 6.39 mmol), isoprenyl acetate (1.06 mL, 9.62 mmol),
tri-n-butyltin methoxide (2.21 mL, 7.67 mmol), palladium (Il) acetate (0.07 g), and tri-o-
tolylphosphine (190 mg) by the procedure described in Intermediate 3. Purification by
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Internmedi ate 84. 4, 4-difl uoro-4-phenyl butyl acetate
(bt ai ned fromliInternediate 83 ( 1 1 g, 0.05 nol) and

WO2BF04BR 9 M _, 0.53 nol) by the same proceduP@I/EP2007/008992

described in Intermediate 45__The crude was purified

by col um chromat ography wi fﬁ83| lica gel, eluting with

n- hexane/ et hyl acetate (from45:1 to 2: 1) to give the
cdlurhrh %rﬁ@gﬁ?bﬂnﬂ\y&ﬂthwﬂlcaigbl 4ridl. rikBexane 2y acdtatedtOrtdasa¢leent yielded

8 i fluoro-4 tan-1-ol Gbtai ned from
th?ﬁ'%?‘?@%?‘ﬁ’p@s@?lé@g }ﬂ;t% 85 mmol ) and sodi um

hydr oxi de (37% 10 nlL) by the sanme procedure descri bed

in Intermediate 52. The title conpound was obtained as

n W t hout
In?edm%ﬁ%até gﬁ f(?f?g%a{? rg1 Q%I@ﬁ? ﬂ?rw@gmbhﬁﬁﬁﬂ
methy(ethyl}amineuor o- 4- phenyl but oxy) phenyl ] acet on| t rile

otained fromIinternmediate 85 (1.1 g, 5.91 ?
Oaindd ffrpdr loteympbdiatel 170 §6@hn 216 mmol), carrrreorgumsacat_at 39, 26.35

mé:%u%]\?;s?’qgoxy?%og rfﬁéjnme% 88 §070 Wrﬁol) @Eﬂe%‘r@éelaﬁ e described in

Inmrmedadterae Tde sudelves punfiechbyecotenin ahronBiograghyowithosilicai geb -eluting
54h I

P B A AL S L B g

(O@Qfg(vsw)asmell(from 15:1 to 3:1) to give the title
compound as an oil (0.72 g, 42% . Internediate 87.
{2-[4-(4, 4-di fl uoro-4-phenyl but oxy) phenyl ] et hyl } am ne
otained fromIinternediate 86 (0.

Intdranediater’ 9.1 8/fbenzyloxy)-[(AR} - {tteEtSmM?#lmeﬂrid)5lly|]0>2y}-2-({(1R S)-2-

{ -
REAL AR GBI B 1 oty e g ladin 2>
oné me: 4 hours). The title conpound was obt ai ned as an

oil (0.5 9, 71% and used in the next step wt
Olptained érpmdme.rme@ateu 78r(0.251; B138wamal).d Rg§-(benzyloxy)- 5 (2 bromo-1- (tert-

bté/l &“ég%/}é 193 ;ﬁ t?yl nglip 2(1H)-0n (0.38 g 0,8 mrgg%sodlum hydrogen
captamald (Ot gxyﬂ Tamimed)) and mmm)qd@@wlqkmprﬂﬁl miRoR Py e Rfﬁ@edure

o A R o Pl v v

wiffoubirther puriGationmsis)a sofid (%%G&H%br ohydri de (O g,

Intermediate 80. 8-(benzyloxy)-5-[(1R)-2-({(1R,S)-2-[4-(1,1-difluoro-2-
phenoxyethyl)phenyl]-1-methylethyl}amino)-1-hydroxyethyl]quinolin-2(1H)-one
Obtained from Intermediate 79 (0.4 g, 0.58 mmol) and tetrabutylammonium trifluoride
trihydrate (0.29 g, 0.93 mmol) by the same procedure described in Intermediate 8. The
title compound was obtained as a solid (0.29 g, 88%) and used in the next step without

further purification.

EXAMPLE 22. 5-[(1R)-2-({(1R,S)-2-[4-(1,1-difluoro-2-phenoxyethyl)phenyl]-1-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
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4.76 mmol ) by the same procedure described in

Internmedi ate 43. Purification by colum chromat ography
WQRMB0EEM® r ever se phase, eluting with water (2BCTEP2007/008992

CH3COONH4, pH = 7) and acetogétri | e/ met hanol (20MM

CH3COONH4, pH = 7) (from 100730 to 100: 80) gave the

title conpound as a solid (0.26 g, 27% . EXAVPLE 24.

5-[(1

R S)-2-({2-[4-(4, 4 nyl but phenyl ] et hy
| }am no) - 1-

hydr oxyet hyl ] - 8-Ho n tained from

Internmedi ate 88 (0. Fand pal | adi um on
charcoal (10% 0.05 g} by the same procedure descri bed
in Exanple 12 (reaction tinme: 20 hours). The crude was

@o%gvptf%/ Plﬁéfn%gﬁﬁﬁ%@ @%%ﬂgp %Mﬁwof %‘ﬁ@ Epﬁ%dium on
chaMaB(de%Q 0i05rg) Ibgﬁhresdmptlocemwemm\lﬂmrmpwate 7)The crude
was puifed BY edmpintanyaorgeh o) Sfen (g, o

ch%bﬁhfmelha?ﬁ’r/éq&%ué Emnidir)a (99:1291) o gi%e (h tit@dompausd as a solid
0%81) aé/' 2.70- 2.89 (m 4H); 3.95 (t, JF.H=6.05 Hz1
9 8715 (bs, 1H); 6.52 (d, J=9.89 Hz, 1H); 6.82 (d,

HSN@%(%@%E% gﬁscgé r;]doeg(éf%@%ggols 68?‘% 5y 951, }1 ]—12 08 Hz,
Mﬂ )[BT (o535, 0 04 g :mjemﬂe 89): 6.88-6.96 (m, 3H); 7.16 (d, J—8 24 Hz,

Gsarels SR TN i AE g gy 1,

e (150 nlL) and potassi um car bonate (20.7 g,
d\wﬁgﬁn%%gg\/vas stirred at roomtenperature for 20

m nutes. Then, (brononethyl)benzene (13.7 n., 0.1 1
nol ) was added into the solution and the reaction

|n{BrﬁJeUIa?e %? gde'nE{(I%Qy)aﬁ -[(1RS Hl{&eFtIHutﬁll(dlﬁi&ﬁyl)sTWoﬁ}thﬂmI4 -(3,3-

was renove duced Eress crud
diffaero-3-pbeeyipranoxyinheayligthy e@!rm)ethaﬂaum!'eﬂﬁﬂw'e
organic | ayer was washed with di| uted annnn

Taor peletionef latermeediategBEhs 9. $18d rongaane (Rk4-foed begevina s Bbromo-1-
(terne I?iﬁqééﬂ&ﬁs‘ﬂ&loﬁﬂﬂﬁ?ﬁtﬂnrﬂfhﬁ%%ﬁorﬁéﬂ 95N I FEAeE iMRuene (20 mL)
was added diisopropylethyl amine (0.8 mL, 4.81 mmol). The reaction mixture was stirred
at 120°C for 3 hours. The solvent was removed under reduced pressure and the crude
was partitioned between ethyl acetate and water. The organic layer was washed with
water, bicarbonate and dried (MgSO.). The solvent was removed under reduced pressure
and the residue was purified by column chromatography with silica gel, eluting with
methylene chloride/methanol/aqueous ammonia (150:2.5:0.1) to give the title compound

as an oil (0.64 g, 23%).

Intermediate 82. 8-(benzyloxy)-5-[(1R)-2-({2-[4-(3,3-difluoro-3-
phenylpropoxy)phenyl]ethyl}amino)-1-hydroxyethyl]quinolin-2(1H)-one

Obtained from Intermediate 81 (0.64 g, 0.92 mmol) and tetrabutylammonium fluoride
trihydrate (0.36 g, 1.38 mmol) by the same procedure described in Intermediate 8
(reaction time: 1 hour). The title compound was obtained as an oil (0.51 g, 95%) and used

in the next step without further purification.
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a m xture of hexane/ether obtaining a solid, which was

separated by filtration and washed with ether. The
W@ 2aoBe4asosrpound was obt ai ned as a white sol i d ¥QUERZ007/008992

83% and used in the next st 8 wi t hout further

purification. Internediate 9

[ 4- (benzyl oxy) - 3- et hyl phenyl ] acetic acid A solution

of Internmediate 89 (16 g, 0.07 nol), norpholine (6.45

m., 0.07 nol) and sul phur (2.1 g, 0.07 nol) was
EXAMPLER326- [(1&)#240(2-1[4}(3 1-8|fhmno-e3 phEnylpropadey)pberyilethlylyesino)-1-
h)%frt ttb ﬁ;then %et ate/water and the

LR v B A SR I S Y Bfd washed with water,

hydrochloric acid 1N, (g;_(l ne and dried (MgSO4) . The

resi due was purified b cqj unn chromat ography with

silica gel, eluti et’hy chl gr Fde/ nmet hanol

(from12to 98, ZN\JONgi ve an QAN ' treated

with a solution of P5d ni. of ethanol, 7 of wat er

and 50 g of potassiugt hydroxi de. The react®on m xture

was stirred at reflux overni ght and the residue

obt ai ned was treated with hydrochloric acid and
Obtained drosuintgrmediate: 33 (0che 88 Bmolland paadignparpharggal (10%, 0.1 g)
h \
by t‘?\g‘%\éﬁ% g%%grer &’%‘dg iR F?élshﬁ fe‘l sré’aéﬂib?{ 2?'{?9 gtlw a*l'ﬁé Erude was purified
b)QGQIumn bbnmzﬁtqg@ghy@vlmul@ylg@h ehwing by sethilens cmpnge/methanol (from

of Db 2R Qle hBJE EEHbANR ¥ sdtadpds giadnfll ML T
f&ﬁ@%§yH4@%3§a§?0§ﬁ7Wﬁé 4P 4 tSJFHé@@'Hétz 080§ (d,

l'vent was 're under reduce
pf=€95&21lﬂe 4066 héd, JF88 Habi ); e85 (tha=8da&ty, 2HY @06 (d, J=8.24 Hz,
U L
Qc?a?tr]]aﬁe was 2%5‘%?3%2%5@%998?ﬁt§ggﬂgndﬁ?he title
QHQ gas obt ai ned as a soI id (5.1 g, 63% and used
|n the”next step without further purification.
Internmedi ate 92. 2-(4-hydroxy-3-net hyl phenyl )acet am de
To a solution of Internediate 9 1 (5.1 g, 19.98 mol)
Inkdiniteidte 8324-bflo WlPHenylbutyescetatded pal | adi um on
charcoal (10% 0.5 g). The reaction m xture was
oy eHiegiefrerh @ dthitio-2- p?l@n)bbutan 1-one (25 g, 0.14 mol), sodium acetate (26.95 g,

0.33 mol) and potassium iodide (1.1 g, 0.01 mol) by the same procedure described in
Intermediate 50. The crude was purified by column chromatography with silica gel, eluting
with n-hexane/ethyl acetate (10:1) to give the title compound as an oil (11 g, 39%).

Intermediate 84. 4,4-difluoro-4-phenylbutyl acetate

Obtained from Intermediate 83 (11 g, 0.05 mol) and DAST (69.9 mL, 0.53 mol) by the
same procedure described in Intermediate 45. The crude was purified by column
chromatography with silica gel, eluting with n-hexane/ethyl acetate (from 45:1 to 2:1) to

give the title compound as an oil (3.19 g, 26%).

Intermediate 85. 4,4-difluoro-4-phenylbutan-1-ol
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for 4 days. The catal yst was filtered through
Celite(r) and the solvent renoved under reduced
W@e@souises The residue was triturated wth metPgi/EP2807/008992
chloride and the solid obtaiggd was separated by
filtratlon to give the title conpound as a solid (2.12
64% . Internediate 93.
OQta[r@dri@nhwerme(i@t%@l%é@ﬁ%mmwmﬁ@cﬁym]me@p@m( €%, 10 mL)

| bytReRat ﬁ&ééﬁﬂ éjéesgﬁﬁé?f @ﬁ‘ﬂbﬁ'ﬁe‘ﬂ d%g gé 27t cotrpofind WD bbtained as

n acet
arpeibtetalg, rﬁﬁ&(ﬁﬁnémaﬁ dribe pextgtepyvithopt fupthempurificatien.
pot assi um carbonate (2 g, 14.1 1 nmol). The reaction
m xture was stlrred at reflux for 2 hours. The
InEg{qui itate was fi d and the saol vent was_renoved

aaﬁcléd%’@gye &H&“ﬂglﬂ'%qxtymh?é‘d'lﬁ%ﬂt%'é’rﬂ'eet hyI

O% 8 tfrog‘fﬁ %ér\%galg{eoqq @31 q? r’\i;l%nwacn aﬁ% hé@pygﬁ?nﬁggetomtnle (0.76 g,

57¢ H‘ih’\(cﬂ)j tr%@ﬁilpﬁd&‘éﬁiﬁ@@ I?lfge§$)l7fnﬁm@l§1%nﬂ hﬂatlﬁy@%kéﬂi@arboxylate (1.6 ml,
obtai ned was triturated with hexane and eth

9-3 Bl hbyathe S, Progadyre ‘3@%”%%1 indpteapediste ﬁ?l(ﬁeﬁﬁqqndfﬁ“e 54h). The

crﬁkﬂé’btﬁglﬁ%g rWats 'phh%wmcﬁénﬁto@%dh? witR sflica gel, eluting by n-

29
hexapereihy! acetate (TR 623 -t R Sive Bigytifle sompevRd Fhamgil (e, 42%).
am de Cbtained fromlInternediate 93 (3 g, 10.59 mmol)
and DAST (6.94 g, 52.96 mmol ) by the sanme procedure

'nEe?%%@ia?%ﬂ?-iﬁ%rl'éﬂé?%@ﬁﬁ@%ﬁtfaﬁ?frﬁ'érﬁ'fﬁ%%i)g“aamﬁv@?mH*ge' wth
SRaE: 26 A P00k U i By okl 628108
minol) andredncenerated. hydrochlorlc acid (37% O 5 mL) by the same procedure

oo DG AT SR kB SRS Bblinea s
anloil40.5m01 %) iand tuséd mithiel nexttisteprwithbat futthenmsifieatidad under

ni trogen borane-net hyl sul phide conplex (2.01 ni,

21.17 mmol ). The reaction m xture was stirred at

reflux for 1 hour. After cooling, hydrochloric acid 1IN
InteBmetinte\88 Sxatheoayloxy)e5-{(hB,9)2ad 2144, didiftuare-dephenyHuitoxy)

solution was basified with sodi um hydroxi de 5N,
P'@DMHWHQW)aH‘!Y@’%Y%IbVB@P'\WPHW%"t"Hwneac etate. The

ude obt ai ied by col unm chr orrat ogr aphy

OW'ﬂﬁd omi 'et§r©%¢'ate&7d915r9g 14 mmatdr{heardoxy)-o-
(difiMdrBkyRety|BLRGIMC2(1KI-688110.50 g, 1.63 mmol) and sodium borohydride (0.2 g,
4.76 mmol) by the same procedure described in Intermediate 43. Purification by column
chromatography with C18 reverse phase, eluting with water (20 mM CH3COONH4, pH =
7) and acetonitrile/methanol (20mM CH3COONH4, pH = 7) (from 100:30 to 100:80) gave

the title compound as a solid (0.26 g, 27%).

EXAMPLE 24. 5-[(1R,S)-2-({2-[4-(4,4-difluoro-4-phenylbutoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
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98:1 to 9:1) to give the title conmpound as an oi
(0.15 g, 37% . Internediate 96. 8-(benzyloxy)-5-[(1

WO 200846398 { 2- [ 4- ( 2, 2- di f | uor o- 2- phenyl et hoxy) - BET/EP2007/008992
met hyl phenyl ] et hyl } am no) - 1- E droxyet hyl ] qui nol i n-2(1H
) -one QObt ai ned fron1|nterned|ate 95 (0.15 g, 0.51
mol ), 8-(benzyl oxy)-5-(di hydroxyacetyl)
qui nol i n-2( 1H) - one (O.'6 g, 0.52 mml) and sodi um
bor ohydri de (0.06 S od) by the pr ocedur e
described in Inter eacti on ;
overni ght). The HeF Utfa M fioe ycorrum
chr omat ogr aphy wi t hiNgj , elutifng by nethyl ene
chloride/ nmethanol (frlpm98:2 to 9:1) to give the title
conmpound (0.18 g, 52% . EXAMPLE 25.

o&a.hé& ﬁo@lm%nﬁé@at[e%a((a 2% %ﬂbwuﬁﬁwer) an@PﬁrAM R B%Nz)rcéal (10%, 0.05

hyl phenyl ] e }am no dr oxye roxyqgui

Q)rlw |thmsazpqpooc@¢we @#%ﬂbﬁéd”' Exasmlqe A2 él’leﬁé@nét"@e o "@QF518T(1’@ crude
wé}r@nﬂw by cA0%n A g?agb%i'ﬂﬁ;ﬂg\g g*'léﬂ]g r&]&éﬁ% gg%ltlhgh’nater (20

Sale proce

mMinl'ﬁCQOE|H4mB‘é rRehand amﬁlm/d@&awals(%m%@blﬁco.@éﬂ*% pPHIF 7)
fr§r‘nh|%b 301 1668050 gdnfé tﬂQhﬁ'«% P&H s a%%%ﬁﬁu‘afé%a‘& (096 8023

Itration giving the t npound as sol’l
gg Wﬁ@ éLMHQ"VBDb?gq 747 606 8%_25 25 3@[%513@’5% ); 2.70-

(ztegcm 13.95 0, Hz6 OBYz, et&ss 1Bos, m,e (887689 g H06.82

1 ;
U bty o Lol (o8 gt PR A 761 T gy s
118 @Hy=9.88HZMH), 495. I nternedi ate 97. ethyl
ﬁ, fl uor o-4- hydr oxyphenyl )acetate A sol ution of
§ Mt).88%.0- 4- hydr oxyphenyl ) acetic acid (5 g, 29.39
mmol) in 60 nL of hydrogen chloride saturated ethanol,
vvas stirred in a seal ed tub at 850Cfor 3 hours. The
| vent was reane under ggh ressure and the
eqyl]

Intef '?‘Pe'at‘b%&dﬁdb %’Bt)a’ﬁ 'Hé $'13"(’9980 g, 99%

A ?ﬂﬁl' igf@ Ewﬁar%e %‘%{Eﬁ%’g‘?@% _gr?%{en s qu) mol) in acetone (150 mL)
anfi @ofdsﬁloﬁ'ﬂca‘ﬂbc(n%’t@()?&ﬂg, S ybie Wae ik ehatrpbhasepérature for 20
minutes. Then, (bromomethyl)benzene (13.7 mL, 0.11 mol) was added into the solution
and the reaction mixture was stirred at reflux for 4 hours. The solvent was removed under
reduced pressure and the crude was partitioned between ethyl acetate and water. The
organic layer was washed with diluted ammonia, water, brine and dried (MgSO,). The
organic extract was removed under reduced pressure and the residue was triturated with
a mixture of hexane/ether obtaining a solid, which was separated by filtration and washed
with ether. The title compound was obtained as a white solid (20 g, 83%) and used in the

next step without further purification.

Intermediate 90. [4-(benzyloxy)-3-methylphenyl]lacetic acid

A solution of Intermediate 89 (16 g, 0.07 mol), morpholine (6.45 mL, 0.07 mol) and
sulphur (2.1 g, 0.07 mol) was stirred at reflux for 18 hours. The crude obtained was
partitioned between ethyl acetate/water and the organic layer was extracted and washed
with water, hydrochloric acid 1N, brine and dried (MgSO,). The residue was purified by
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To a solution of Internediate 97 (5.8 g, 29.26 mvl)
in acetonitrile (55 nmL) was added 2-
wWhewao4659phenyl et hanone (6.12 g, 30.75 nmol ) aP@dI/EP2007/008992
pot assi um car bonate (4.5 g, _32..2 nmol ). The reaction
m xture was refluxed for 3 hours. Potassium carbonate
was filtered off and the sol vent was renoved under
calyrdn cromatagsaphyevithsilisagely @@timwitbstrwiqnﬁcﬂi@ddymaml (from 1:2

to%g%g%a%gttaﬂtoﬂ PRh Efr[eataa dlh%esoﬂggﬁ%'f g&ﬁ%%ﬁ‘%}’gﬁﬁol 70 mL of

wat er, r I'né an
waienm&':mmsotemuan gdrozige afheoieacton. rQIXtyre @osptireaddatuiefisk

oJePnlém%gﬁﬁg(% reeétsj&e o‘egta'tiq%%%asftwattgbe\xﬂtrph%r&j:h%ﬂci R4 and extracted with

't
methyleBe 2hidride. dbecoReptheasylesioied yndes réduced ppasenngl th givetthe title

e (bt gi_ned. {.r I.n diate 98 (4 g, 12.65 mmol) and
C%F”???EGSOF‘R%& %@E’gﬁol) by the sane procedure

described in Internediate 4 1. The crude was purified

by col um chromatography with silica gel, eluting wth

|nﬁéd§&lkat€i§'§1.°i‘hp{) g{llﬁx;)@?(-ﬁ{é??yﬁ% &gpl]]acétatnﬂdé 1) to give

e Cco as an ol

E l%ﬁ&ggﬁﬁﬁrrﬁgﬁate 90 (8.1 q 31 60 mmol).in toluene (60 mL) was added thiony!
uor o- 2- phenyl et hoxy) - 3-fl uor op hen¥Q acetic

Id@ (346 anls 47 i ramo fTherfewtwedmétu@ was gtisred a4 1047 fos 3 hours.
TWI%&W@EW UndEr r@:}ﬁc e?s‘éﬁj@élnc?@x@'c?ﬁﬁemﬂilélﬁ’éﬁ \9355 added into

reactl m xture was stirred
a scdotmrtammml@ﬁ@tuwaéﬁd i nnﬂsfaﬁrr@l Thn@reﬁmlta&wawar@ﬁ@wélltratlon

arﬁ'ﬂﬂﬁ rnhé gr oc(ﬁ.ﬂwd%aesstﬁ)lt'élﬁed g s&lfdu(gg %‘%@%)%ﬁg uSBS IntR&hEH step

oric acid, extracte ene
WMNnbﬂMwermﬂﬂcmhm sol vent was renoved under reduced
pressure obtaining the title conpound as an oil which
crystallizes (2.89 g, 909% . Internediate 101.
2-[4-(2,2-dif] uoro-2-phenyl et hoxy)-3-fl uorophenyl ] acet
lnsﬂmé'%% %@hhwrewﬁrme'ihmeawa%%m(% 89 g, 9.31

and thio chl ori de .
Tq ﬁéolgmofde@m%@t@ 9ddedig aaémmw%aeeém@ é@?mah\ﬁ% added
pa‘"h&hﬁlsdipéed H%ﬁéd{éﬂ(m% OW)STIHI@féat@ﬁonarp&QJré tab %y%g@nat&i%Z 76 bar
i ext ste 0

fopd Aays. Jhe icatalyst wastiiesed @f@gj}@fll&@ and t%e solvent removed under
reﬂ@ce[d“p'régsu?e dink el @ WaPiReRate8 WA ethylerdd dHidriielmaithe élia

m ne
obtalned was separated by filtration to give the title compound as a solid (2.12 g, 64%).

Intermediate 93. 2-[3-methyl-4-(2-0x0-2-phenylethoxy)phenyl]acetamide

To a solution of Intermediate 92 (2.12 g, 12.83 mmol) in acetonitrile (70 mL) was added 2-
bromo-1-phenylethanone (2.81 g, 14.12 mmol) and potassium carbonate (2 g, 14.11
mmo!). The reaction mixture was stirred at reflux for 2 hours. The precipitate was filtered
and the solvent was removed under reduced pressure and partitioned between ethyl
acetate and water. The organic layer was washed with water, brine and dried (MgSO,).
The solvent was removed under reduced pressure and the residue obtained was triturated
with hexane and ether to obtain a solid, which was collected by filtration giving the title

compound as a solid (3 g, 82%).
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ot ai ned fromInternmediate 101 (1.3 g, 4.2 mol ) and

bor ane- net hyl sul phi de conplex (5.99 nL, 63.08 mmol)
whyoshessanme procedure described in | nternedi aRET/BE2007/008992

The crude was purified by colymm chronmat ography with

silica gel, eluting by methylfene chlori de/ met hanol

(from 100:0 to 90:10) to obtain the title conpound as
Intermeidiat¢ 9442}[43(2 Zagiiymrq»-ﬁtrﬂmmutﬁtww)-ﬁeaethylphenyllacetamide

8- (benzyl oxy) - (% ﬁéz 2-di fl uoro-2- phenﬁ/l et hox
Ot)ta@edffﬂoudntgapmed@le]@ vd, 1889 mapol) and DAST (6.94 g, 52.96 mmol?lby the

sar'lney %E)?re atlaééd{gga Ethfgmg&l;tf%%‘?ﬂg c&?& Wg@?}@gﬁézd) coI m
ch(@naipgwaohywdbsyca geli elulingwih memyleoa ghlpadergethangl (ﬁem 10 1to
5: Wﬂg)ve%ﬂé’n JﬁGfa%*bYugﬁ (SQF%? 4.76 mmol) by the

roce ure escr d| ate 43 (reaction
time: overnight). The crude was purified by col um
chromat ography with silica gel, eluting by nethylene

|n€é?heaiéi@é§qtzt[aﬂ9h c(n’fltﬁ&@ﬂ?h@nS)fI@tthg)lﬂ}nett%!ghé(@gehﬁyl}amine

e conp ound ‘as an oil

To5a E&I&t%rﬁ)f |Rte(nﬁé’d1£té9azo 33di ﬂ lga %rﬁol¥mnbm%ﬂifmh§)5 L) was

f | uor ophenyl ] et hyl } amno- hydr oxyet h % h1y n@}éq
adqgy .undg(mtmgea&@aﬂeamﬁ@a %u RS N Ozlt L4317 JEP
rcht%n Rlute WaESIstRAdd ARG ﬁJLﬁ‘Wﬂ@'coélﬁ@ /%ycﬂo&ﬁorﬂ:)adﬂw N (3 mL)

the same procedure described in Exanple 14 (reaction
wasi agded Jfo Hin ieggtionTRixture:andithe selitian wea bagitied with spdiyra fydroxide

SNM(;j‘BQ%é?ﬁrl%ﬁ{?S 2‘)3 é?(ﬂhé\b&‘ with %tﬁaﬂ Sé&atﬁofﬂ@ét‘[]&’e 8@!&?6\?8 Wab‘i‘)urlf ed by

coﬁqq)n chton@gtogfaphy mithsilica ggl5e|qzr_|g \Z/N) methy ghtygld@/metthq?)‘ (from
9861 o, m gl ggé‘gtlef%d'r?&dth\g %é A13993 o B ??nH) 7. og 715

(d J=9.88 Hz, 1H). M5 (M+): 499. Internedi ate 104.
3-(brom)acetyl ) benzani de bt ai ned from

Infermediaté D6 @Eneoky-5-[(IR, S} 2-({Z-[4ARR-Mifkitto 2-stiénybethoxy)-3-
mtgt%lyllpae%l']et%yi}gmino)-1 -hydroxyethyllquinolin-2(1H)-one

Obtained from Intermediate 95 (0.15 g, 0.51 mmol), 8-(benzyloxy)-5-(dihydroxyacetyl)
quinolin-2(1H)-one (0.16 g, 0.52 mmol) and sodium borohydride (0.06 g, 1.59 mmol) by
the same procedure described in Intermediate 43 (reaction time: overnight). The crude
was purified by column chromatography with silica gel, eluting by methylene
chloride/methanol (from 98:2 to 9:1) to give the title compound (0.18 g, 52%).

EXAMPLE 25. 5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-
methyliphenyl]ethyl}amino)-1 -h'ydroxyethyl]-8-hydroxyquinolin-2(1 H)-one

OH
H
N

Feouasdle

HN F F

(o)

Obtained from Intermediate 96 (0.18 g, 0.3 mmol) and palladium on charcoal (10%, 0.03

g) by the same procedure described in Example 12 (reaction time: over-weekend). The
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nmmol) in acetic acid (342 nL) by the procedure
described in Bioorg. Med. Chem CY. Watson et al. 6

W@ 1®88)65721- 734. The title conmpound was obt ai NBCI/EB2007/008992

g, 83% and used in the nextggtep w thout further
purifi cation. Internediate 1 §
3-{[4- (cyanonet hyl ) phenoxy] acetyl } benzam de bt ai ned
resldoerwlaatcenstwdedxfremlemer(andztrre sRlidibtairmechwas §eparated by filtration

gu%né{’he*}ifl BHHBIETNL 436 e(érbztdg 5b9)(2 58 g, 19.39 mol )

assi um carbona 20.31 mml ) by the

%N‘Rﬂﬂ){s‘é@ﬁ\ﬂh‘i Fas s Cg'o WSQ 3 1% @j;sﬁﬁm ﬂ 217sTrH€2H 2.86-2.93 (m,

precipitate dbtai | trat

gy é.6 the/irF13.2 HzoAdh g (b%. 14)s®b8 ¢, (39 @8 Hz, 1'65%95 701 (m, 4H);

I ot .
g e e T ST S o3y T PO T ISR G 1)
' MJ@) fysned fromlInternediate 105 (3.26 g, 11.08
DAST (4.35 nmL, 33.19 mol) by the sane
procedure described in Internediate 41. The crude was
purified by colum chromatography with silica gel,

Inﬁirlﬁe’di&]e o7 Léthit (bfrwsumywbxm@hgt)scdﬁt&) to give the

title conpound as a solid 8 g, 51% . Internediate
A §8\dtion of 2-(3-fluoro-4-hydroxyphenyl) acetlc acid (5 g, 29.39 mmol) in 60 mL of

o L G 5 AR SRER o

soNenRa8eberdveld @inder rbd&léédfm@éshreﬁlmﬂ the ditlel Borpelinaiateobtained as an
e ur lescribed in

(0.17 g, 4.38 mpl ) by the sa

°'|I(ﬁt89r9r'r§8r/°&t3@§25?9 'n'ﬁPFeX?’?ttsYeQ Vﬂ@ﬁﬁ%ﬁ'ﬂ?r\%’é‘ % ned as a
white solid (0.41 g, 66% and used in the next step

wi t hout further purification.Internmedi ate 108.

Int?'ezl(%fi%ta % (ﬁ(j glgﬁ.’, '?w%o-% (& oxgpﬁﬂﬁé(rtﬁé%laxg)p%Ryliacetate
T BRI TS 9 20 S A8 gt >

broém64i - ;}rhmb/l)ethfaen&@n‘zg/g BOyhS rﬁn‘@dlahsi @ptaeyiama]mna_te (459,322
T ol R PE S it "B Ay e

oftergicthe beldentwasnemonedlurades retiticéd paessurenThe crede was partitioned

o T g 45 PR e B sy Dl S B an

dried (MgSQ,). The title compound was obtained as an oil (9 2 g, 99%) and used in the

next step without further purification.

Intermediate 99. ethyl [4-(2,2-difluoro-2-phenylethoxy)-3-fluorophenyl]acetate

Obtained from Intermediate 98 (4 g, 12.65 mmol) and DAST (7.46 mL, 56.93 mmol) by the
same procedure described in Intermediate 41. The crude was purified by column
chromatography with silica gel, eluting with methylene chloride/n-hexane (from 1:3 to 1:1)

to give the title compound as an oil (3.5 g, 82%).

Intermediate 100. [4-(2,2-difluoro-2-phenylethoxy)-3-fluorophenyl]acetic acid

To a solution of Intermediate 99 (3.5 g, 10.35 mmol) in ethanol (20 mL) was added
sodium hydroxide (2N, 15.5 mL). The reaction mixture was stirred at room temperature for

2 hours. The solvent was removed under reduced pressure. The crude obtained was
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chl or of or nf met hanol / aqueous anmonia (90:10:1) to give
the title conpound as a yellow foam (0.28 g, 65%.

WER2008/PL0598 7 . PCT/EP2007/008992

3-{1, 1-difluoro-2-[4-((1/?, Sgg2-{[2- hydroxy-2-(8-hydro

Xy-2-o0xo0-1 1|2-

di hydr oqui nol i n-5-yl) et hyl ] am no} et hy IQ phenox ]eth Iib
treatechwithi bydrbehiorivear ﬁesiﬁaqtem vithagthwieae popride ang fga safyegt was

rema%a ufdkt rQ&!ée@%'réé@hl%rbbgglﬁﬁﬁg? tltﬂe]c%r{?fogncﬁgs 9 o@%hkh%rystalllzes

procedur e descri be e crude
(2d¥ﬁgn9ﬁ%d was purified by colum chronatography W th
silica gel, eluting with chl orof orni net hanol / aqueous
annDnia (from85:15:1.5 to 80:20:2) to give the title

onpound as a vellow solid 729
Infezme ciate 1042 3y3- gu»:pmczmsmthw%-fworepreqﬂvllepstamlde

O@ta%gd %'o%lngqrﬁneélgze; (é (2.359 0. 3% ljgr’rig ang ﬁ\?qglz %hl%r_ll_c%,lm(og’mL, 13.97

mF}mg b%@hé‘gamgaoce@ur@@eécﬁsbed ﬂﬁln?énﬁalétekb'l) Thé 1ifld cérdpound was
4 Hz, 2 8.

objainedyas a59lid)(2)05 g 74°%) @nd ysed g\ghwextfﬁ)p w@og&fu&ger purification.
J=7.69 Hzl1 1H); 8.15 (s, 1H); 8.33 (d, J=9.89 Hz, 1H).
M5 (M+): 524. Internediate 109.

b ORI a4 RIS EGE Ao i
oAzt reiNESTROAG: 1 (& 354 Znehish pffe el B suppige complex

(Smk?OﬁIBCB:BrGB tﬂemt)l‘uyhlwlsam procedure diesdribed in Meemediats §6. (Tt erude
obt ected b fl|t .ati h
wek RiEiieg iy CRomB e g Rt i 1 bt AR e
cHniriawnéméndu (ftdtn 1€0:0 to 60:99). tolobtain theditiatempdiihd as an oil (0.48 g,
bronnphenyl 2,2-di fluoro-2-(3-nitrophenyl) et hyl
9e/t’her otained fromInternmediate 109 (6 g, 17.85 mmol)
and DAST (7.02 nL, 53.57 nmol) by the sanme procedure
described in Internediate 2. Purification by colum

In?erllrrn%ﬁaattg q{ﬁl.rméfmnzyloxy)-5-[2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-
fluorophenyl]ethyl}amino)-1-hydroxyethyl]quinolin-2(1H)-one

Obtained from Intermediate 102 (0.46 g, 1.56 mmol), 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (0.48 g, 1.56 mmol) and sodium borohydride (0.2 g,
4.76 mmol) by the same procedure described in Intermediate 43 (reaction time:
overnight). The crude was purified by column chromatography with silica gel, eluting by
methylene chloride/methanol (from 98:2 to 90:10) to give the title compound as an oil
(0.53 g, 58%).

EXAMPLE 26. 5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-
fluorophenyl]ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
OH
H
N

Boatavd¥s

HN
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with silica gel, eluting with n-hexane/ethyl acetate

(from15:1 to 8:1) gave the title conpound as a yell ow
wWo@RI080H58% g, 86% . Internediate 111. PCT/EP2007/008992

1-{3-[2, 2-di fluoro-2-(3-nitrgphenyl ) et hoxy] phenyl } acet

one otained fromInternedi a 2'110 (5.67 g, 15.36

mmol ), i1soprenyl acetate (2.62 nlL, 23.58 muol),

Obtained g’otﬁ Ivteirmediatet 103X 046 g( B. 95nmnbl,) ai@ psiladiomo b charcoal (10%, 0.07
al ] adi um (| acet ate | :
OB iSSHHT plosphiwBienates mEtamdls B eReT inlg %houcs) ne resioue

obidineEwas eitsardwiibasdhdrno bbtair the tiletemiundlas acsalid€0.26g, 78%).
purified by colum chromatography with silica gel,
B-NMR(BODWHZ, IGDCIs)e2.6912y17 (at 6HXt46T (tr HiF 1848 Hzp2H); 4)98-5.02 (m,

By b ("Sdtdd g, RArRBHAL G 8%, 02 Y (m! BUETRY 8 fin, 21

26034523, 28H) 8. W () /29.68 Hz| 1HPphenyl ) et hoxy] benzyl } - 2-m

et hyI -1 ,3- dioxolane A solution of Internediate 111

V3. (8B g4998 62 mmol) in toluene (20 nL), ethane-1

, 2- d|oI (0.53 nL, 9.55 mmol) and p-tol uenesul fonic

aci d nonohydrate (0.1 g, 0.28 mml) was stirred at

reflux for 4 hours and at roomtenperature for
lntnrmediageuﬂow%ncby@moaeetuﬁlgemnude sul phate was added into

the sol uti on and hexane J) was added dropw

oI

Oma@emfrﬁmﬁ-@c%@e@amee@ methger MQWI@%@W o 22.84
m?ibp'iﬂ E&ticg%%ifﬁm%ﬂﬂérﬁoé@@&é‘ désk%&ﬂnmrghﬁed Chem. C.Y.
I''trate was washed W th

sodi um h roxid
Watsdn ma@leﬁ (1928502 1 §4- Theditle gprapeHN Prianee b- %ad%}%> and used

e title conpound as a
lnIEe Iow 0 Iwﬁ?gw@nﬁé?pghﬁ}é%.tl&:pnternedi ate 113. [3-(1 ,1
-dlfluoro 2-{3-[(2-net hyl -

, 3-di oxol an-2-yl ) net hyl ] phenoxy} - et hyl ) phenyl ] am ne.
Inf@‘?n@dl%@é 5. W[ﬂcﬂaﬁ\bﬁfeﬂmﬁ)pﬁeﬁoikg]&cétyﬂ}bSniamiﬂM9 nmol )

I n anhydrous net hanol (21 . was added pal | adi um

O&Eméﬂ'ﬁbﬁﬂ?ﬁe&rﬁé@&ﬁa 10434 4)g 1802 ninesly; 24 Omydaﬁyphenyl )acetonitrile
enat ed at

d
b 9380y S WD, 200 o b e
pro¢edRrd @sHeRBSH BNRBAHERath 0. Thy pretipRateidbtainetiongotolidcted ba filtration

to%?vleltt?t\alvtlt?el cl:ongpound as% so?g @ 56 g, éG(JS was used

Intermediate 106. 3-{2-[4-(cyanomethyl)phenoxy]-1,1-difluoroethyl}benzamide
Obtained from Intermediate 105 (3.26 g, 11.08 mmol) and DAST (4.35 mL, 33.19 mmol)

by the same procedure described in Intermediate 41. The crude was purified by column
chromatography with silica gel, eluting with n-hexane/ethyl acetate (1:2) to give the title

compound as a solid (1.8 g, 51%).

Intermediate 107. 3-{2-[4-(2-aminoethyl)phenoxy]-1,1-difluoroethyl}benzamide

Obtained from Intermediate 106 (0.6 g, 1.9 mmol), Ni-Raney (0.06 g, 1.02 mmol) and
sodium hydroxide (0.17 g, 4.38 mmol) by the same procedure described in Intermediate
21. The title compound was obtained as a white solid (0.41 g, 66%) and used in the next

step without further purification.



10

15

20

25

in the next step without further purification.
Internedi ate 114.
WOR(08/046598L- di f | uor 0- 2-{3-[ (2- et hyl - 1, 3- di oxol BCIEF/BP20D)/6N8992
et hyl ] - phenoxy} et hyl) phenyl hgrea To a solution of
pot assi um | socyanate (0.94 g, 11.12 mml) in water
(24.3 nmL) was added at QOC the Internediate 113 (2.13
Intermeditte 108 3-(2-{4-[2-(6(1 R S)r22[8elbe nzydoXxy)-2a0x b1 22dihgdraguinolin-5-

L
O e RO P i o AR PR S o

quiiriadint2( t H)eoreo@dug d . &8smenol ahd doqmmzt@r@]ydw/ﬁo 2 git. ¢hmmend) by the
saﬁ?ﬁeﬁplﬁéhéﬁgﬁ &.Tfééd r°ht Iﬁf%n%& Qt%% (Féérc &?ﬂm@ %Jefﬁ@ﬁ} 'TﬂQ ‘crude

obitaifed was furified| hyaotuih t@rfsematogvappy vtk siipdn geloalydingg Wish } phe

[Jurea sgl ution nt
AR T od 1 e o
foavat(@28 @86%%NL.) was stirred at 800C for hours. Et hyI
acetate was added into the solution and extracted. The
organi c |l ayer was washed with water (2x50 niL),
hydrochl oric acid 1IN EA%XSO m.), a solution of
EXAMBEE 234 b idifieere;2- 6(1&30-36{[2rhydr@m-2d|8rwr9mwp -1,2-

e e L i

silica gel, eluting &y n-hexane/ethyl acetate (from

20:1 to 1: 5) to givelthg ti tI conmpound_as a white
solid ( 1.3 g, '@ 't er te 11
N-(3-{ 2- [ 3- ( (R SPA2: ani nopr ogfyphenbsy A2

, 1-di fl uor oet hyl }g p| enyl ) urea ot gd med f pom
Internmediate 115 (X.3 g, 3.78 mmol ), ammoni um acet ate
(2.9 g, 38.1 mmuol) %nd sodi um cyanoborohydri de ( 1 g,

15. 24 nmmo by th ed [
OfiAnes fam BleamicitiBIBID R B Padoma) Ay palaciTAoR Piareoal410% 0.03
g)FBP}rtH\é $hk Bbbcé@urlé Hesérbed WE%&@"IVTN& £r0dé bbtafad 9els, pur|f|ed by

uting wth nethylene chloride/nmethanol ngfrom 95:
column chromatography with silica gel, eluting with chloroform/ ethanol/aqueous

ammonia (from 85:15:1.5 to 80:20:2) to give the title compound as a yellow solid (0.115 g,
72%).

'H-NMR (300 MHz, dimethylsulfoxide-D6): 2.74-2.78 (m, 2H); 2.83-2.97 (m, 4H); 4.48 (t,
Jus=12.36 Hz, 2H): 5.17-5.21 (m, 1H); 6.63 (d, J=9.89 Hz, 1H); 6.81 (d, J=8.22 Hz, 2H);
6.94 (d, J=8.24 Hz, 1H); 7.07 (d, J=8.24 Hz, 2H); 7.16 (d, J=8.24 Hz, 1H); 7.6 (d, J=7.96
Hz, 1H); 7.8 (d, J=7.96 Hz, 1H); 8.01 (d, J=7.69 Hz, 1H); 8.15 (s, 1H); 8.33 (d, J=9.89
Hz, 1H). ‘

MS (M+): 524.

Intermediate 109. 2-(3-bromophenoxy)-1-(3-nitrophenyl)ethanone

Obtained from 2-bromo-1-(3-nitrophenyl)ethanone (10 g, 39.75 mmol), 3-bromophenol
(7.44 g, 42.14 mmol) and potassium carbonate (6.3 g, 45.06 mmol) by the same
procedure described in Intermediate 1. The precipitate obtained was collected by filtration
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90:10) giving the title conmpound as a foam (1.12 g,

77% . Internmediate 117. N[(1 /?,9)-3-(2-{3-[2-(2R -1
WO gqosesasbut yl (di met hyl ) silyl]oxy}-2-{] 8- PCT/EP2007/008992

(benzyloxy)-2-oxo-1,2-dihyd(ggginolin-5-y|]-2-hydroxye

t hyl }am no) pr opyl ] phenoxy}

-di fl uor oet hyl ) phenyl ] ureaCbt ai ned from I nternedi ate
antMashed 9githgether. antl mhexape to give the title compound as a brown solid (8.12 g,
61(’; ?) - 8- (benzyl oxy) - 5- ( 2- br ono- 1-

ert but yl di met hyl si | yl oxy) et hyl ) qui nol i n-2(1H) - one
(1 14 g, 2.34 mmol), sodium hydrogen carbonate (0.23
g, 2.71 mml) and sodiumiodide (0.036 g, 0.24 nmol)

InR¥meBRité M@ %&ﬁ%ﬁﬁeﬁyﬂ??‘ﬂ” flksre-2-(3- lﬁl%ﬁh&ﬁﬂ%@hﬁ ether

(reaction tine: hour). The crude was purified by

omsllnéwoﬁhhféﬁﬁéagtealr@bxs gﬂ 11185 Hmcﬂ)aar@ﬂbAS’B b2 L, 53 sh mmol) by
- hexane/ et hy| acetate

ing t
th@ same Presegwgeseied in Blt¢rme@@t®% @J"f 9@%’* bym?y m‘éfupﬁ'ﬁpgraphy
|ca Igel elutlncl; with n- heé(ane/etheg acetate (from 15:1 to 8:1) gave the title

i 8- (benzyl oxy) -2- oxo-1, 2
compound as a yellow oil (5.67 g, 86%).

di hydr oqui nol i n-5-yl ] -2-hydroxyet hyl } am no) propyl ] phen
oxy}-1,1- difluoroethyl)phenyl]urea Cbtai ned from

In{eE%w?ra‘é‘Eéjé?@%ﬁ%&%ﬂﬁ%&-ﬁ-&%—o 't?qzw”b‘%%t@%?%lmng,}aete@e
ofihed g0t birEmeEa PR BLS B B SRl EEbENE, 2358
mel) hrigi-butyen metHoxiek U5.6maL, U% aihhmbk)fpwadmmt h)aamltate 0.68g, 0.79

mrpgl) ggé g‘l o-(_gﬁj{% hosgalﬂgﬁgtég 9g1 5%@7&@9% g)sag'nae{sqgce LA Yescribed in
Inteﬂméﬂlételmfrﬁe 2rud3 wad pllifistRy ollirvid chroynalodr8pHyywdthosilicazetyeluting

by F-BeXaN RSP LRRARIE (O 409119 Ji HEMNsHDR 4118 FOBOPY IR0, P4t
hyl } phenyl )urea Obtained fromInternediate 118 (0. 25
, 0.39 mmol) and pall adi um on charcoal (10% 0.022 g)

0
s 1% 22 2R feRay-nltpreRy AR R A 2 metpyt1.5
dioxdlanen chr onat ography with silica gel, eluting with

chl or of or n met hanol / aqueous anmonia (from90:5:0.5 to
A 89utRo: of Internegiiate 11 h&2.89 g1 8&62 mmol) in toluene (20 mL), ethane-1,2-diol

(0.53 mL, 9.55 mmol) and p-toluenesulfonic acid monohydrate (0.1 g, 0.28 mmol) was
stirred at reflux for 4 hours and at room temperature for overnight. Anhydrous magnesium
sulphate was added into the solution and hexane (50 mL) was added dropwise. The
mixture was stirred at room temperature for 20 minutes. Then the mixture was filtered and
the filtrate was washed with sodium hydroxide (2x50 mL) and water (2x50 mL). The
solvent was removed under reduced pressure to give the title compound as a yellow oil
(2.86 g, 80%). '

Intermediate 113. [3-(1,1-difluoro-2-{3-[(2-methyl-1,3-dioxolan-2-yl)methyl]phenoxy}-
ethyl)phenyl]amine.
To a solution of Intermediate 112 (1.8 g, 4.49 mmol) in anhydrous methanol (21.6 mL)

was added palladium on charcoal (10%, 0.21 g). The reaction was hydrogenated at 30 psi
for 2 hours. The catalyst was filtered through Celite® and the solvent removed under
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conmpound as a yellow foam (0.18 g, 86%. 1H NWVR (300
WHz, di et hyl sul foxide-D6): 0.89 (d, J=6.04 Hz, 3H);
WQ2008/046§98 J=6. 04 Hz, 1H); 2.65-2. 86 (m 2H); 4PGREP1007/008992
H F=1 3.46 HZ, 2H); 497(bs0 5.94 (s, 2H); 6.5
(d, J=9.89 Hz, 1H); 6.76-6. 88 (m 3H) 6.89 (d, J=8.24
Hz, 1H); 7.04 (d, J=8.24 Hz, 1H); 7.14-7.20 (m 2H);
redu@s fressude-. $& tHe titla bb’mpGUr@ asp yello®. a4 1184 g, 9BH), whictbwas used

'“%ﬁ@?@%ﬁw(fﬁ el 1P 878 (s, 1H.15

2-brono-1-(3-fluorophenyl )et hanone To a sol ution of
1- (3-fl uorophenyl)ethanone (5 g, 36.2 nmmol) in

|ngd?hfé'iiﬁi‘t9? 7. (rﬁgs-ﬁq-dmré@%@%ﬂh@ 112 83-@ioxBlanL2- glgh\@fhyll

34.56 n chi orof orm (
phenexylesayliphenyllutear e was sti rred at roomterrperature

over ni ght. The sol vent was renmpved under redu
Tqp salytieneof petpssiven lsesanate (R4 gdil 48IMael) Invales <|3§+3ern'e> was added

at®pE Yid ﬂ%r&%@af@—%s&mq 3'1;9 8141 Fhind th Mriliure A bé@'ﬂc% ©@d%L) and

car bonat e m xture ' was stirred for sone

Wﬁf?h&]ﬂé’smLﬁ'%ée &sglialng ceactior Mixtre waststiged ali0%nier dheHeand at room
teWgE%tLWgtf&H er r ﬁ@ﬂpl@’té 86tainll §Q§)colle-@ﬂ€d &pﬁffﬁmn MSvashed

ressure to give t
wutruwgieuarm iexape tcgglve’me)/t)tle compemEas atsghdl@e‘rS g, 93%) which was

( oxy] phenyl }acetonitrile
t"E';l%r? %4%‘%%“?”@2?‘%%% é?'%%%h(s 99 g, 27.6 mol),
2- (4- hydr oxyphenyl )acetonitrile (3.86 g, 28.99 nmol)
and potassium carbonate (4.2 g, 30.39 mmol) by the

InfRAR dRItO ¢ $5IW-E3-flehalfiuepslai[d- (m&ebf?,@l)ahendxyﬁtlwl}phmﬂ)urea

was crystallized using a m xture net hyl ene

A §6lhﬁlfri @feﬁt@im@féteﬂhﬂﬁa@gtﬂoan rrmeol)t.h% rhixtur€ ofcauepousid (#R5 mL)
a solid

anuvater G| s sinedias ST Br Sbaury Bl #islals whe Agredion te

sallitibh iah8 eSdPadéed e for l‘fﬁid lﬁilé?rw&dﬁa%héd Y \A(afer?b@io ), B¥drochloric
and DAST (

nmol ) 30.52 mmlrzglt
acigt it D érePanidea é?'P%bOflﬁﬁ’talsﬁ'Pm??é%? "e%ﬂ %Pema PLAnpIMaS0.),
arldUhé 5b19&htMNasGOMBYBY under reduced pressure. The residue was purified by
column chromatography with silica gel, eluting by n-hexane/ethyl acetate (from 20:1 to

1:5) to give the title compound as a white solid (1.3 g, 93%).

Intermediate 116. N-(3-{2-[3-((2R,S)-2-aminopropyl)phenoxy]-1,1-difluoroethyl}-
phenyl)urea

Obtained from Intermediate 115 (1.3 g, 3.78 mmol), ammonium acetate (2.9 g, 38.1
mmol) and sodium cyanoborohydride (1 g, 15.24 mmol) by the same procedure described
in Intermediate 6 (reaction time: 1 hour). The crude was purified by column
chromatography with silica gel, eluting with methylene chloride/methanol (from 95:1 to

90:10) giving the title compound as a foam (1.12 g, 77%).

Intermediate 117. N-[(1R,S)-3-(2-{3-[2-(2R)-1-{[tert-butyl(dimethyl)silyl]oxy}-2-{[8-
(benzyloxy)-2-oxo-1,2-dihydroquinolin-5-yl]-2-hydroxyethyl}amino)propyl]phenoxy}-
1,1-difluoroethyl)phenyl]urea
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chromat ography with silica gel, eluting with
n- hexane/ net hyl ene chloride (from1l:3 to 1:9) to give

W@ b@sviashe conmpound (1.09 g, 37% . | nternedi atBCIWRR2007/008992
(2-{4-[2,2-difluoro-2-(3-fl u?’r ophenyl ) et hoxy] phenyl } et
hyl )am ne Qobtained fromlInté fedi at e 121 (1.09 g, 3.74
mol ), sodi um hydroxide (0.35 g, 8.75 mmopl) in ethanol

Offtdbedtrpmaintirinadiete NEQB 92(9” 2.44 dnimgl c(R)-a-(SéMymkw)Fﬁ-;denmmo-1-
roc esc | nt er
o iR e TR B By UL B vy S orogen
camdrhteSGOlZ_m 2071 mml)lahd Rgdivittibdidé (003E gronz4mitrivt)rioyl the same
oS o i e Bl U SPTPSES 8 v
cofmirbertgma®gyaphy with kiiida gkt BPUEII(I%W&Hn{l’%xﬁnéietﬁylla@éme?ﬁr(oaw 1:2to
fluaro henyl ) et hox ;gg nﬁé m noj - 1- hydr oxyet hyl
o })cﬂhY'%meﬁlt'QGQWPQWPfg ) Wnt er nedi ate 122
(0.75 mg, 2.55 mmol ), 8- (benzyloxy) 5-
(di hydr oxyacetyl)quinolin-2(1H)-one (0.83 g, 2.55

| ),. ' [ . 1), Db

infaFeiste 118 Skl d LR e tlaR A el B 2™
dihy:fiaqhirwlfntS-mz IWdeohxyeglh’g:I?qamiﬁlbmropmtllhemixy]ta_mmf i _e;jhby

Lol u ro ogr a Wi silica ge eluting wi
d'ﬁ'é?’r??%ﬁ)&“&ﬁ?‘i‘f’%ae?n%t hanol (from 95 1to O 1)g to give
OtyRed irominfeAHBALE% 1730 325 82044 hurfidh) Sha RitButy SRR fuoride
tritydf4té 0.3} 926.66 2nrhiel) b2th2-sdifel proceniute d&scfibedindmtbengdijteBh The
cr RS SHTRE Y £oMgU Y me RGP Iy SV FELPHIIA . 2( 119 - o
chiteofohi/aetemhof (fiom 501 & 9 Pioagiee tha 3itlé Oor@pound &k. aldamm(o125 g,

and pal | adi um on charcoal (10% 0.08 g) by the sane
94[/?300edure described in Internediate 10 (reaction tine:

24 hours). The crude was purified by colum
chromat ography with silica gel, eluting with

R T
1,é-ﬂﬂfydlwmgnc(jllmiétyi_h{)ptlml]ahub(w}SIEOM)PheBOSE]eHi)@Dh@W')lZ'HP;
7 m 4 4.6 (t

%“f@r“ﬂj

Obtained from Intermediate 118 (0.25 g, 0.39 mmol) and palladium on charcoal (10%,
0.022 g) by the same procedure described in Example 12 (reaction time: overnight). The
crude was purified by column chromatography with silica gel, eluting with
chloroform/methanol/aqueous ammonia (from 90:5:0.5 to 80:20:2) to give the title

compound as a yellow foam (0.18 g, 86%).

"H-NMR (300 MHz, dimethylsulfoxide-D6): 0.89 (d, J=6.04 Hz, 3H); 2.45 (q, J=6.04 Hz,
1H); 2.65-2.86 (M, 2H); 4.52 (t, Jur=13.46 Hz, 2H); 4.97 (bs, 1H); 5.94 (s, 2H); 6.5 (d,
J=9.89 Hz, 1H); 6.76-6.82 (m, 3H); 6.89 (d, J=8.24 Hz, 1H); 7.04 (d, J=8.24 Hz, 1H);
7.14-7.20 (m, 2H); 7.35 (t, J=7.69 Hz, 1H); 7.5 (d, J=8.24 Hz, 1H); 7.75 (s, 1H); 8.15 (d,
J=9.88 Hz, 1H); 8.78 (s, TH).
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H F= 13.18 Hz, 2H); 5.02 (bs, 1H); 6.5 (d, J=9.89 Hz,

1H); 6.89 (s, 1H); 6.89 (t, J=8.24 Hz, 2H); 7.06 (d,
wQ22B884650%, 1H); 7.1 (d, J=8.24 Hz, 2H); 7.42 KQT/EP2007/008992

J=7.69 Hz, 2H); 7.51 (d, J= 79%5 Hz, 2H); 7.56-7.64 (m

1H); 8.16 (d, J=9.89 Hz 1H) (M+): 499.

Internmedi ate 124. 1-(3-nercaptophenyl)ethanone To a

B8l (M+)09b30f  1- (3- ami nophenyl ) et hanone (5 g, 36.99

nmmol ) in hydrochloric acid (6.5 m.) diluted with 12 g

of ice was added a sol ution of sodiumnitrite (2.4 g,

34. 78_mm|3 I n water The reaction m xture was
Intarmediate 11 rzoB'iﬂ"i“?é'ﬂﬁ% [H@‘W})eti@“m‘ﬁut es. A solution

of potassi um eth nt hat e 36.81 ) i
TR EBQTEl L TR B S aRate 6 e ST ik S PRE b B wes
ad@e&td akﬁwsé Q§61uﬁdiﬁof%rﬁﬁ1b@ﬂ77\@fﬂ_ B@%ﬁﬁrﬁbl?lnadh%rﬁfbhﬁ I(@ij) The

hours. The crude was extracted

t he
reaﬁwntrwastua Wwah ﬁ%rrqdaqﬁé@omé@“mgtﬁwowmghw%f%\% &/ag lﬁ?moved
ur@éFjFéaﬁth’chreQédr@ %né‘% rdEid8E wadaRSYVed inthehehe/ @r‘i’l&nd’@ﬁo mL) and

renoved under reduced pressure to gl ve an oil
neifslizedarithesodivm Rydsogsn carbanate305el)athe mixture dvas,stired for some

mﬁa@) Ti‘ue?or?&ﬁ‘i@'ﬁ?kr &Ig&ﬂfm EwASHEH With WiReT, Eﬁr‘lé &Rfdaridd

hour s sol vent was renoved under
(MoSQui dtie solvertuvas ramevedh endsr iiertliod Hrasavte to igiyadie hila gaseppund
égyéa and ether. The organic |ayer was washed with
rine and dried (MgSO™) . The sol vent was
renmoved under reduced pressure to give the title
conpound as a brown solid (2.58 g, 54% and used in

|n£ehﬁaea@£é 120.98 {wg -nagkopghenyiratoxvsthdxyfstidrt}acetonitrile

I nt er nedi at e
OBta%w_@d fr@ﬁﬂgﬁﬂﬂedgwbﬂglggmgb @ng‘r.]semrlhan@a rmmy‘(sgéngvt)womfme (3.86
sadi um r oxi de (0. , i.n_ water :
g, @5599@@@59”%33*@38'&“5082%%?%4? |3ﬁt38rfnf@a\5 Ewe@m H)°8edure
deScribedd® IntEledidtd) 1 AT @06 (vﬁs )stalllée(‘ﬁ oéuug b@tﬁlxtcfe of methylene
br onbcycl opent ane éﬁo 4lg g [ ne (20
ChYRRlpiRer PSRN Sl (66 Ll BOTRRISA T (it BP B e
stirred at roomtenperature overnight. Ethyl acetate
was poured into the reaction m xture and the organic

ln{er [:ha\f\ah‘fa )ﬂl [f‘ Etcﬁﬁuoro‘-jz- = oq%p%rgﬂ)e\f\ﬁl&aﬁphenyl}acetonitrile

Obtained from Intermediate 120 (2.7 g, 10.03 mmol) and DAST (4 mL, 30.52 mmol) by the
same procedure described in Intermediate 2. The crude was purified by column
chromatography with silica gel, eluting with n-hexane/methylene chioride (from 1:3 to 1:9)

to give the title compound (1.09 g, 37%).

Intermediate 122. (2-{4-[2,2-difluoro-2-(3-fluorophenyl)ethoxy]phenyl}ethyl)amine

Obtained from Intermediate 121 (1.09 g, 3.74 mmol), sodium hydroxide (0.35 g, 8.75
mmol) in ethanol (10 mL) and Raney Nickel® (1 g of a 50% slurry in water) by the same
procedure described in Intermediate 21. The crude was purified by column
chromatography with silica gel, eluting with chloroform/methanol (from 50:1 to 10:1) to

give the title compound as a colourless oil (0.75 g, 68%).
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brine and dried (MgS»4) . The sol vent was renoved
under reduced pressure to give the title conpound as
wW@e0osisesf®. 23 g, 36%, which was used in the nBXI/EB1067008992
wi t hout further purificationg,Internediate 126.
2-brono-1-[3-(cycl opentylt hfg?phenyl ] et hanone To a
solution of Internediate 125(1.2 g, 5.78 nmol) in
Internedizte 1 23.(8k(benkyloxp)s5-{(d BB} -2:[(2+€4-[2)2 diftupra-24(3- i ng 30
m n | Wi ' 78 j
nipEh RS oA RlRThEr-hiaroky inyngufIRERINbfe
: t r8f QFr ' _ Rl was
Oftgingd B R et 2 (875 1t 2B, SlRrafolFH

(diblpdrakyesetygsinplin-2(1He-on®Y0.8d g Ldb5 anQb)mnd(ﬁ_ydmﬂhyorwhYdiide (0.25 g,
638 b e Y OB RN B RS BT

ovbzﬁ@'g)rﬁ'dé atmiel]v%. purifitlad by column chromatograph); with silica gel, eluting with
o TR EBRRA ) B i S ORL ARS8 i 1.7

g,89%). nmmol ), 2-(4-hydroxyphenyl)acetonitrile (0.43 g,
3.24 mmol ) and potassi um carbonate (0.47 g, 3.4 muol)
by the sane procedure described in Internediate 1
(reaction tinme: 3 hours). The title conﬁound was

EXAMBLE29. 54(1R, Sr-2{R@-{4i[2,2¢difluoroR-(3-fleguphenyi)athexylphenyl}-

et AR S Bfnotin 2(1H)one
(4-{2-[3-(cycl opentyl tdai 0) phenyl ] -2, 2-di f | uor oet hoxy} p
henyl )- acetonitrilg dbt i _ned om I nteggedi ate 127
(1.04 g, 2.96 nmmof{) End DrrL, B7 nmol ) by
t he same procedig fgescri bed ATy engedrate 2. The

crude was purifiedyJcol um chromatrogr aphy with
silica gel, eluting WMth n-hexane/ethyl acetate ( 1:2)
to give the title cofpound (0.66 g, 59% . Internediate

129. ) .
Olytained from Intermediateciaa -6 on i 47 Sen) A1 palsdim o7, SR e 610 %
0.08 §N8Nnk sametpiydeliars degcrliseddn Smbriddiite 00 (lebétidnttime: 24 hours). The
al um'ni um hydride (Q.15 g, 4,1 r{m)J% i \ a‘nhr}/dr.%us
crgqenuas ?l,j[lﬂﬁgggy column' chromatodgraphy with silica gel, eluting wi
chloroform/methanol (from 75:1 to 15:1) to give the title compound as a white solid (0.64
g, 88%).
'H-NMR (300 MHz, dimethylsulfoxide-D6): 2.60-2.65 (m, 2H); 2.69-2.76 (m, 4H); 4.6 (t,
Jur=13.18 Hz, 2H); 5.02 (bs, 1H); 6.5 (d, J=9.89 Hz, 1H); 6.89 (s, 1H); 6.89 (t, J=8.24
Hz, 2H); 7.06 (d, J=8.51 Hz, 1H); 7.1 (d, J=8.24 Hz, 2H); 7.42 (t, J=7.69 Hz, 2H); 7.51
(d, J=7.69 Hz, 2H); 7.56-7.64 (m, 1H); 8.16 (d, J=9.89 Hz, 1H).

MS (M+): 499.

Intermediate 124. 1-(3-mercaptophenyl)ethanone

To a solution of 1-(3-aminophenyl)ethanone (5 g, 36.99 mmol) in hydrochloric acid (6.5
mL) diluted with 12 g of ice was added a solution of sodium nitrite (2.4 g, 34.78 mmol) in
water (3 mL). The reaction mixture was stirred at room temperature for 10 minutes. A
solution of potassium ethyl xanthate (5.9 g, 36.81 mmol) in water (8 mL) was slowly added
at 0°C into the reaction mixture, then the solution was temperate and stirred at 50°C for 2



10

15

20

25

30

was slowWy added at OOC a solution of Internedi ate 128
(0.41 g, 1.10 nmol) in anhydrous ether (3 nL). The

WO 2804598 M xt ure was stirred at room t enper at REBEPNT/@8992

hours. The crude reaction wag,diluted at COC with
water (5 mL), sodium hydroxfgé'(4N, 5 nL) and water
again (10 nL). The catalyst was filtered through
hoUed. iThe (crydeawas dxtracted iwitbrether @and edorganie tayeewas edshed with diluted

so B i in o B TR MRS H AR UBE i Lot
préé?slui’@td gifean biE whishnds tessltednith & sbletioreofi putassidOhydrexide (10g) in
etén:{m? L?éfrﬂ{bi(j‘pé Arﬁiit&r_e[v?a's(s%}{r%!ﬂ %Pr%%% l‘otrq '.5o I)lc?ur}g.n%le]s'oﬁfe%f vge'asf removed
urilabemxdhbﬁ Pbdureanehelcrtieiivas yatiforen-btideh watthantydtrerz The
or Voimashidbog ot 9T By ol A DB BEIgR e ggmoves
un@BPteduddttpreslire! i §ios tHede ic8mpbindlés g brownbsblia®68 gh54%) and

t he sarreépr ocedure described . in Internediate 43. The

usgf inyibengxt er withwd fugtper BYNficAt®hr omat ogr aphy wi t h
silica gel eluting with chl orof orm nmethanol (93:3) to
give the title conmpound (0.23 g, 37% . EXAMPLE 30.

'“9%.56‘%5]’?5‘? 125 1 3-(eyclppentylthiodphevIPtaNe 8 eny 1 1 - 2, 2- di f1
uo 0 - . .
TGP ipice. @189 3RTRY Iy WaleT. (5 k) Was sy added a
softidiipf merhediates t@4u0iSogy 3028 Mol rimeidkartee(61810). AGolL&on pf
0. 26 1) i hyl ri . .
o YCBPeE (AT Ly 5 B8 riRaifi dight 12 ) wiE S dibouise and
thé@tedctioremivduire sasrstigrdd at roomdemperapee avemight. &@thyd abetatesvas poured
. before the solvent, was remved under du [
i3 o (RGN LTS PO LIaPT Bk bt 9Bastef 4B eshB WAk W,
briﬁ@fghﬁ Iﬁﬁa@ (|v|n§$©x)i Tl sandnanas rammedumdanmedace gré€sund Jo give the
.and the sol ven r nmoved under  reduce ressur
1 REmEP AR ObT 2 6ot bla G MR L5ee BuINS Pl ATEP WO furher
pubificatisRt ography with silica gel, eluting with methylene
chl ori de/ met hanol / aqueous anmonia (from90:10:1 to
80:20:2) to give the title conpound (0.12 g, 79% as a
yell ow solid. 1H NVR (300 MHz, dinethyl sul foxide-D 6):
Interrvédintey 326. 12-bron)o-143-0cyciopeatylthio)phpnyljethanone
To a solution of Intermediate 125(1.2 g, 5.78 mmol) in chioroform (10 mL) was added
under nitrogen during 30 minutes a solution of bromine (0.29 mL, 5.78 mmol) in
chloroform (4.3 mL). The reaction mixture was stirred at room temperature for 10 minutes.
The solvent was removed under reduced pressure and the residue obtained was purified
by column chromatography with silica gel, eluting with methylene chloride/n-hexane

(1:1.5) giving the title compound (0.92 g, 53%).

Intermediate 127. (4-{2-[3-(cyclopentylthio)phenyl]-2-oxoethoxy}phenyl)acetonitrile

Obtained from Intermediate 126 (0.92 g, 3.09 mmol), 2-(4-hydroxyphenyl)acetonitrile (0.43
g, 3.24 mmol) and potassium carbonate (0.47 g, 3.4 mmol) by the same procedure
described in Intermediate 1 (reaction time: 3 hours). The title compound was obtained as
a brown oil (1.03 g, 93%) and used in the next step without further purification.
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2.76 (m 6H); 374382(m 1H); 4.59 (t, JH F= 13.46

HzZ, 2H); 5.01 (bs, 1H); 6.5 (d, J=9.89 Hz, 1H);
WG2@810659%2 (m 3H); 7.04-7.1 1 (m 3H); 7.45- 7PADEP9P7/008992

3H); 7.53 (s, 1H); 8.16 (d, _959. 89 Hz, 1H . M5 (MH):

581 . Intermediate 131. terf butyl

[ 2- (4- hydr oxyphenyl ) et hyl ] carbamate To a sol uti on of
Intergrediate A28ty {2 IPkeycidpentylthiophenylidi2-diflnoeoethoxylpleer)-

(60 m.), water (60 nL) and tetrahydrofuran
ac%i%amg_) was added at OOC pot assi um carbonate (9 g,

O&af?\)gd %Hdnt%ﬂﬂe&éf 3@7 AL'@%YFE @H?rﬂél?%ﬁ‘@bﬁsﬁ'w 18 ik, s%ﬂ%mo» by

I OXane e reaction mxture
the same @@b@duneoiascmlmpeirmrmeélaé@/ 8r TReeerudswas wwe‘leérbgm!@n

g, A1 60, Ao GONE SRSt W e e

coslounth{0.6@ g, ¥Bhpved under reduced pressure to give the

title conpound as an oil (15.45 g, 99%, which was

used in the next step without further purification.

I nternedi ate 132. tert-buti/l . .
Infeymediate 123 [244-62-bhisvelppentwthimiehgnyll-2.2-ifluerasiaxylphenyl)-

inket hyl ] carbamate Obtained from Internedi ate 131
et? Tamf
24.02 mmol ), Internediate 126 (7.19 g, 24.03

T&&T@élhn@mf nnﬁurﬁ%mnﬂmmfyaﬂd@m 5 @431 ehmatfin @th§ ethdr (4 mL)

the sane procedure described in Internediate

was ity POREd FEC v oG RUATEIPIRI 628 (V1 e8 JoTRbBUI Maghycrous
etﬁ’é}t (818! I’ﬁasreﬁ&ldﬁ' rhixtutOwas StirredP30rod teris turd ok B%OG@XThe crude

st ep W't hout further purification. Internediate 13
reaction- wagtdjipted at 0°C with water (5 mL), sodium hydroxide (4N, 5 mL) and water

aJaM lréLétt fang%%rmtx#ea%&ggybkm%%h]m@sammﬁa%h -under

amateTo a solution of Interpedi
reciamd(pzsesm@ e fitte peropQuUNdrvaseabiginechas emp@npa il (0ra1$hg.)51%),
WiR Bt rdridt RFifRfibAxYbenzoi c acid
w}?@?gé%gyé%n?%dﬁ%é?gep lﬁe react |pglnI m xture was stirred
at -780C for 20 m nutes and at roomtenperature
overnight. The m xture was diluted with nethyl ene

InfPmatiate 1901 &- (B3, BR-0- (18- 4253t yieTopérstyithio) preeny | ER-difluoro-
ethoxy}phenyl)ethyl]amino}-1-hydroxyethyl)-8-[(4-methoxybenzyl)oxy]quinolin-
2(1H)-one

Obtained from Intermediate 125 (0.34 g, 0.89 mmol), Intermediate 33 (0.32 g, 0.89 mmol)
and sodium borohydride (0.13 g, 3.57 mmol) by the same procedure described in
Intermediate 43. The crude was purified by column chromatography with silica gel eluting
with chloroform/methanol (93:3) to give the title compound (0.23 g, 37%).

EXAMPLE 30. 5-((1R,S)-2-{[2-(4-{2-[3-(cyclopentylthio)phenyl]-2,2-difluoroethoxy}-
phenyl)ethylJamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one

OHH
O .0
HO | O S
HN F F
O
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sodi um bi carbonate (4%, brine and dried (MgSQ4). The
sol vent was renoved under reduced pressure and the
w@ewded4ossss purified by col um chromat ography Wa&HEP2007/008992
silica gel, eluting with n-hggane/ethyl acetate (from
4:1 to 3:1). The title conpound was obtai ned as a
solid (2.27 599 . Internmediate 134. tert-but
Tq QS@Inhqrzof[lete(re%q!teﬁéﬁt(f»}n§ 99 aﬁwry@h@mtpylgnechdowdq@r%u was

a&d@@’fﬁﬂuoﬁﬁ%@ﬁ'& a&d m’i ap ’BQ’%B@ R r@F N fixUre wag stlrred at room

I'nternmediate 13 and DAST 05
teprperafige far nfairy b@fyretthe sglumi vm'a‘o'émmcbummuﬁ@ pressure. The

cruﬁ \%érﬁgécﬂxti |ﬂ%n 8bid: fﬁkgge\ggﬁeﬂg/fé&%cﬁ%nﬁ%/rr%‘?ﬁéﬁ%ﬂaqueous

omat ogr aphy W t h™si
ammpeia 4Hemél am thaseltvants Wefre semaved undegredyicadoprgssise.tThe crude oil

obi%uééoewgg PR By 2B1uATh HrdmaBgraphd with Sia gbinEGERPR R Sthylene
chictidgAnetaarclaguapul apenanid @it 90190: i 8A0TR) B divelthel tile compound

(Ot@g&%é%}%ggr%hgﬁ%mél ]am ne A solution of Internediate

mml ) in hydrogen chloride 1.25Min

‘F-F NW@E Muri mé&ﬁ;ﬁsmﬁf’o&uﬁé 65*2/31%4” P?Q“ MEERED %8%6‘9 nqr2l-§ 2.60-
sol'ven re I edlced presSs
&ﬁ@l (mheH) BUde3. 8%1@1 cﬁﬂ)s‘t L (d ireﬁ1ﬁ|46d12e2Hé§r5 Gindsstme6.5 (d,

f r n .
S T Bt 7 ST e P50 P SR P83%, 10
B16 Kﬂan/z9]86)dz) 18).((1
[1?,5)-2-{[2-(4-{2-[3-(cycl opentyl sul fonyl) phenyl] -

MSZMd):f380or oet hoxy} phenyl ) et hyl | ami no} - 1- hydr oxyet hyl )
qui nolin-2(1H)-one Cbtained fromInternedi ate 135
(0.61 g, 1.49 mmol), 8-(benzyl oxy)-5-

di hyd t lin-2(1 (0.46 g 1.5 mol
ingirmediatn 1. G ML ey GoxP R e RATIHg | e samt

o S £ 33"” iy ieﬂs%éfﬁa”@%ﬁio%ﬁ.é'@?ec%;d?@”@naﬁ m)
waQéH(@UFﬂL‘) ghalt&méhwrbmr@t {1120 anlg&\lras aﬂbéa eGP OROta&iUNY tg&Benate (9 g,
0. @gr%g{g Iaﬂgld?e Etd)gxyl dlcgrbonate (?4 % g, 8 07 mgl 4% dloxage %5‘5 m}_) Hﬁe reaction
mixture was stirred at room temperature over-weekend. The organic layer was extracted
and washed with water, sodium hydrogen carbonate (4%), brine and dried (MgSQ,). The
solvent was removed under reduced pressure to give the title compound as an oil (15.45
g, 99%), which was used in the next step without further purification.

Intermediate 132. tert-butyl [2-(4-{2-[3-(cyclopentylthio)phenyl]-2-oxoethoxy}-
phenyl)ethyl]carbamate

Obtained from Intermediate 131 (5.7 g, 24.02 mmol), Intermediate 126 (7.19 g, 24.03
mmol) and potassium carbonate (3:3 g, 24.02 mmol) by the same procedure described in
Intermediate 1 (reaction time: over-weekend). The title compound was obtained as an oil
(10.5 g, 95%) and used in the next step without further purification.

Intermediate 133. tert-butyl [2-(4-{2-[3-(cyclopentylsulfonyl)phenyli}-2-oxoethoxy}-
phenyl)ethyl]carbamate
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g, 9% .EXAWMPLE 3 1. 5-((1

R S)-(2-{[2-(4-{2-[3-(cycl opentyl sul fonyl) phenyl]-2, 2-
waledoeiseret hoxy} phenyl ) et hyl ] am no} - 1- hydr oxy ek¢ily/ER2087/608992

ydroxyqui nol i n-2(1H) -one Qobtgyned from Internedi ate

136 (0.095 g, O. 14 rmol) and pal I adi um on char coal

(10% sanme prqocedure described in
T4 4 ob AT drE et d32 05,04 B 26me) e Bylene foda e mL) was

sl@hf' aua@ﬁatw@@omstehlbr@dr&yb&ﬁbmma.dthw%@rrﬁmbw *metﬂaact.on

ica gel, el utlnfgfga/ met hyl ene chlori de/ met hanol
0

mm%maggtlrgeq%t -68° @'W%?ﬂé’ 3tireqra terapgsalyrRovesnight. The
m&ﬂ?ﬁré Waé @rltﬁ@d @ith %?ﬁylen%"éhwee GRO Walizg wm% IE)dsulphlte (10%),
soglugyblgarpgn:{tﬁ](4%),1)bnnqag@d@qd IV\IgSE&,b:ZT hfgo(ygnHzas reoved ugder
lﬁb“ed p*@sur@arﬁﬁhé ‘érudé‘v?as%nf'gd bylbalumﬁ cﬁ%h@at@ggraﬁlﬂ) wﬁH‘thca gel,
elqiwg vgnl:])n heyxavng/e rg/q age&ayte(g@orpﬁl 1 tp|.'})1) "I;Pn@gle(@mppamd @\gism)talned as

2§76 J769Hz 1H); 8.12 (bs, 1H); 8.37 (d,
le‘% %zSél?{—D M5 (MF): 613. Internediate 137.

1-[ 4- (2 2-di fl uoro- 2- phenyl et hoxy) phenyl ] - 2- net hyl prop
an-2-ol To a solution of Internediate 3 (1.5 g, 5.17

Inféﬁiﬁbhlatm A héfr@-'bﬁgﬂ 24 ﬁ{/ [%@%bbeﬁ%@%?ﬁpﬂéw 2&difluoro-

under argon at magnesi um brom de
ethaxy}ph eth V}H“Pébar"@ﬁ&tl on m xture was sti rred at 50C

otShed b et a s 26 4 BRnved arcRAST (R a2 Rmon by

thé %?rhéi p@c@mraldeeamasn Fhlttfrhfetji%da 45/ T &Hode wABS Qﬂme@gfy&i@hﬂnn
lica , elutin n- hexane/ et h%@ acet a

Chzozmafygrapw Wy Siie sq',tqllémg&wem@n%/gw Jrstdte firom 1(t°13 1) to give

I P4,138.
the e chmiith os BNIAIOPY uos Pik

| uor o- 2- phenyl et hoxy) phenyl ] -1, 1-
di met hyl et hyl }acetam de To a solution of Internediate

InteBriediate8 B35y [2-AU-{2L[3A(epéIppentyistifonygl)pheryl]s2, 2 altflubroathaby} -

rrLg, YRS .
phenyl)ethyllamine
A solution of Intermediate 133 (0.73 g, 1.43 mmol) in hydrogen chloride 1.25M in ethanol
(10 mL) was stirred at room temperature for 5 hours. The solvent was removed under
reduced pressure and the crude was crystallized from ether and some drops of methylene

chloride giving the title compound as a solid (0.46 g, 77%).

Intermediate 136. 8-(benzyloxy)-5-((1R, S)-2-{[2-(4-{2-[3-(cyclopentyisulfonyl)phenyl]-
2,2-difluoroethoxy}phenyl)ethyl]amino}-1-hydroxyethyl)quinolin-2(1H)-one

Obtained from Intermediate 135 (0.61 g, 1.49 mmol), 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (0.46 g, 1.5 mmol) and sodium borohydride (0.17 g,
4.49 mmol) by the same procedure described in Intermediate 43 (reaction time:
overnight). The crude obtained was purified by column chromatography with silica gel,
eluting by methylene chloride/methanol (from 98:2 to 9:1) giving the title compound (0.095
g, 9%).
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added chl oroacetonitrile (0.343 nL, 5.42 muol). The

m xture was cool ed at Q0OC and concentrated sul phuric
W@2008/0465966 nl) was sl owl y added mai nt ai ni ng tPE&EI/EP2007/008992

tenperature under 10 OC. Thegkeaction m xture was

poured into a mxture of watéfr and ice and

basi fi edwi th potassi um carbonate. The organics were

EXAMPRE3dd M(chS),»(hﬂE (dd2{If{ayclopentisulfonyhiphenyiid2r was
SRS DS 01 £ ST TSGR oE ) on

purified by colum oy omat ography with S|I|ca gel ,
el uting by nethylen d he title
conmpound (0. 45

{2-[4- (2, 2-difd

Z-bhenyl ‘ /1-di met hy
l ethyl }- ami ne. [ sol ution of Ig ern&ﬁkate 137
(0.28 g, 0.75 mml ) in absolute ethanol ( 1 .79 nlL)
was added thioureaO(O 068 g, O. 90 mmol ) and glaciw
acetic acid The r Q Xture wa
Oines Famdrierspiiae 16109560 43 e pRbeAIGHBE & shzecoal (10%
0.6EQ\PhE Samié rééédb@dé%ﬁnﬁﬁnﬂrh@m@d@ﬂb (ﬁéﬁ@tldnﬁmﬁéﬂedwours) The
under’ reduced pressure. The residue o

cr@nes@taalve@waﬁ PHrifigg yyqolran efnpmatoa@pgm a"tfa éE'F’F‘ S@kﬂelw}"e%by
m@mﬁﬂﬁ e r‘?dé??ﬁbﬁ#%néi Mrorhfo@: 2%%{)' t6 glveXifd tittesonfouhd el adolid (0.02

y ene chloride, washed with brine and dried
g, B3OY) . The sol vent was renoved under reduced

1pressure vethetltle conpoun S col I
Mm N2 GERPD kit S BBL e SerOR et (os B 367-0.74
RO 56 W II,.;}‘%FIZJ@BVI-sz QH§t5l sm(bsl TH)eS. 6@3«!1 =0.6444, 1H) 6 87-6.91
benz L ? (2 i_f 1uoro-2 9 ? ny_
(|rr9t1|h-a,xg, 4 (m, 1 717 .20 {m, 2H) 7.28'(d, J=7.97 Hz, 1H); 7.79 (t, J=7.69
| t m F =
i zlg,lt@@gck el s eriomis khut axgssgHponel ocs
Hz, #¢1)mmol ), 8- (benzyl oxy) - 5-
(dih droxyacetyl)qw nolin-2(1H)-one (0.32 g, 1.19
Ng/* & sodi um bor ohydri de (0.18 g, 4.76 mml) by

the sane procedure described in Internediate 43. The
crude obtai ned vvas purifi ed by col um chromat ogr aphy

lerdeie it s b e T e aetmeptr 2
To s SBIEA dof(lr%eﬁne%latg %@ 5 g, 5.17 mmol) in anhydrous ether (2mL) was added
dropwise under argon at 5°C methylmagnesium bromide (3.79 mL, 11.37 mmol). The
reaction mixture was stirred at 5°C for 5 minutes and at room temperature for 3 hours. The
solvent was removed under reduced pressure and the residue obtained was purified by
column chromatography with silica gel, eluting by n-hexane/ethyl acetate (4:1) giving the
titte compound as a yellow oil (1.04 g, 66%).

Intermediate 138. 2-chloro-N-{2-[4-(2,2-difluoro-2-phenylethoxy)phenyl]-1,1-
dimethylethyl}acetamide

To a solution of Intermediate 137 (0.83 g, 2.71 mmol) in acetic glacial acid (1.66 mL) was
added chloroacetonitrile (0.343 mL, 5.42 mmol). The mixture was cooled at 0°C and
concentrated sulphuric acid (1.66 mL) was slowly added maintaining the temperature
under 10 °C. The reaction mixture was poured into a mixture of water and ice and basified
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EXAMPLE 32. 5-[(1
f?2,9-2-({2-[4-(2, 2-di fl uor o-2- phenyl et hoxy) phenyl ] -1

WQ 2008646588 hyl et hyl } ami no)-1 PCT/EP2007/008992
- hydr oxyet hyl ] - 8- hydr oxyqui ngl.i n-2(1 H)-one Obtai ned
fromlnternediate 140 (0.24° %9 0.4 mol ) and pal | adi um
on charcoal (10% 0.04 g) by the sane procedure

wmﬁgtehii@d obfboﬁéit%mlilg@oﬂga]ﬁrce aetd e»nrabtedaﬂith%ghyl a@uets)e arfithe organic
cr udewas C rogpt ogr a W t h

g wosm R gy i (aSEer T5 St Ros P widét
reldQcél gresépe ahy Ghetd?'@dd whd purcfeamu;amm{rﬂchlamgtog&a% with silica gel,

eIEt“'Sﬂsz%mé k%H?M%'HS'éZDf’? e te, g ils orpaid g Q‘ﬁ%f -

5.13-5.18 (m 1H): 6.66 (d, 3989Hz 1H) 6.78 (d,
J=7.97 Hz, 2H): 6.96 (d, J=8.2L Hz, 7.02 (d,

RE NIRRT S AT i —

amife. Pharmaceuti cal Conpositions The pharnmaceuti cal
formul ati ons may conveniently be present ed in unit
Talasalytor of Inteemediatey! 334028 gp A176dnmel) brabsolute ¢tbanal{ h 2 gL) was

e [ h
o5 184 by b5 oR o BBkl FEA AT HRSbaden
m&&sea\iaa:s'med ai refiuxt foe2 baorsi €he prlenlfpgaaevasl separeted by f Itration and
ations ar

T o e
with fhiethylemarchiogide and bésifiead witrdsodiwche dydrokudel 1daThe erganirlayer was

oS e SRR o v A AR RYEL A ventvas
relrrmvémxhd%r rédudealplrem?mto@ml thadﬂnhmrﬂpmtjlaslra cmk;urlbsx?1 oil (0.21g,

res ed as rete, ynit

oS Wshates et Bones HiPhy o FeudE P ARG Srount of

the active ingredient; as a powder or granules; as a

sol ution or a suspension in an aqueous liquid or a

A0, L 10D BB bynony-
phemyiletiil elimethwiethyl}amino)-1- hydroxyethyl]qu|noI|n-2(1 H)-one

Obtained from Intermediate 139 (0.36 g, 1.19 mmol), 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (0.32 g, 1.19 mmol) and sodium borohydride (0.18 g,
4.76 mmol) by the same procedure described in Intermediate 43. The crude obtained was
purified by column chromatography with silica gel, eluting by methylene chloride/methanol
(from 98:2 to 9:1) to give the title compound (0.5 g, 69%).

EXAMPLE 32. 5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)phenyl]-1,1-dimethyl-
ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

OHH
N

L0, 0

HN F F
(o]

Obtained from Intermediate 140 (0.24 g, 0.4 mmol) and palladium on charcoal (10%, 0.04
g) by the same procedure described in Example 1 (reaction time: 24 hours). The crude
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al so be presented as a bolus, electuary or paste. A
syrup forrmulation will generally consist of a

wGeu®pens®ON or sol ution of the conpound or sal RCT/RP2007/008992

liquid carrier for exanple, hanol , peanut oil, olive

oil, glycerine or water wi th'f1avouring or col ouring

agent. \Were the conposition is in the formof a
wasilriitd baeylupinachramatogiapky witiasiliceegel r edutingrisd rpetbglene f or

cr iR el Gra ep 48 31 €4 ke BB (i 20R2%. ©
$ENL BB AR G Bh s R o Beoirir 22afi0RF #0740 ¢
palabitg 255 DOAABI (3, G116, 670.08kHe, I8 =797 Hz, 2H),

6 BT kB2 TP R 2R e A En S B7 DTE Y 48 s, 3

7.8t i2EINt8. 3N (da J£9.8@ HE) ). ng form such as a powder or
granul es, optionally m xed with a binder, [ubricant,
MSgM=+).dBdouent , | ubricating, surface active or

di spersing agent. Moul ded tabl ets nay be nmade by
m)ul di ng in a suitable machine a m xture of the

é‘ﬂ Egsfmjncst ened with an inert liquid
d' l'uent . e tablets may optionally be coated or

scored and may be fornulated so as to provide slow or
THBh e REUE AN GO By e el o Eoeuba Enftggsase
fofrﬁ Létn'dr}ﬁa? BeaREpARG B ahpobtHitrAgtheds Wl KN6WDINGthy SrNer

he aforenmentioned carriers in a hard gel ati ne
pfmmaye’\ll Wesheds inslugiertbe step ohbringing thenactiveringigdient(s) into

astBhaia My DB FAR I oBisheR (R PBRRHLDA ere Brépared by uniformiy

an?ihﬁﬂﬁié?él? 'Pﬁm@ﬁﬁg iR ssyoeidlioheHe atiVe RgAEdIEAt With QUG carriers or
|ul 0sés, silicates or oils, and are

fnnamduwmdaaoéud qanrierssufhothyend thers ifrgnassary, shgpipgte product into
i on for topical delivery to the |lung by

th?ﬁ’ﬁ OS@ tf?fﬂ“ Nt or

Formulations of the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient; as a powder or granules; as a
solution or a suspension in an aqueous liquid or a non-aqueous liquid; or as an oil-
in-water liquid emulsion or a water-in-oil liquid emulsion. The active ingredient may

also be presented as a bolus, electuary or paste.

A syrup formulation will generally consist of a suspension or solution of the
compound or salt in a liquid carrier for example, ethanol, peanut oil, olive oil,

glycerine or water with flavouring or colouring agent.

Where the composition is in the form of a tablet, any pharmaceutical carrier

routinely used for preparing solid formulations may be used. Examples of such
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exanpl e, be presented in capsules and cartridges of
for exanple gelatine or blisters of for exanple
wo 20845881 al um nium foil, for use in an i nhal BCT/BP2007/008992
insufflator. Fornul ations gepgrally contain a powder
m x for inhalation of the c'oﬁ’gdund of the invention
and a suitable powler base (carrier substance) such as
cdrierisdaelude nsagriesium dtearafe, talct gelatine quaekae stealiic dedd starch,
capsule or cartridge may generally contain between 2ng
lagtrge BP0 SU§T@Te- each t herapeutical Iy active ingredient.
Alternatively, the active ingredient (s) nmay be
presented wi thout excipients. Packagi ng of the
A tabietuhay ibermady bheompreadibe of evoulding, ofstiomatly with one or more
mul ti-dose delivery. In the case of nulti- dose .
acgessevriggrediants.drRIPERSSEH tRRIRISBaY De-RIEPRIEIPYFOmPressing in a
RG] Fidohfle e ot RPUMEnL hEFoERBMITPIONASch aq.9 powder or
gramnliies postionailly miree withca bimpdemulbricaibsieed elluerts lubFisating, surface
i nhal ers of the first type, single doses have been
acfjue @reisnsysing@gRBhuf act urer into small contai ners,
whi ch are nostly hard gel ati ne capsul es. A capsul e has
to be taken froma separate box or container and
Moulded tailetsvnay dermade bgaheuldingan af suitable maghime. a tixure of the
the capsul e has to be opened, or perforated

! . i th pjns
payrdesed CORWPAnNdJBaistaned Wikh an inert igd giventof Rijfeblets may
: r
oR1ELY BESRA 1 Sr & S myBtes il o ARG di o
contiplied eclehso ofithet dctive ipgrefi@ndtherem. by nmeans of
centrifugal force during inhalation. After inhalation,
the enptied capsule has to be renoved fromthe inhaler

WRER fhe Mﬁ@%éﬁtiorﬁsﬁﬁftﬁ@% gﬂar gég&il@, af\@uihelehcapsulation is

necessary I nserting an ving t'he capsul e,
suitableh forsexamplp eising the afbremerdionied cdirriegrs dmbthaid gelatine capsule.

WhTe 6 GBoiorhiRdngas IAThel & 558 GElatne SRR RAn Pogi iaceutica
caﬁ@%ﬂ?&ﬁng%s%ﬁ)efog @pgﬂ?@ﬁér?%y@%bﬁ%eﬁ%rﬁ MB§ be
considered, for example aqueous gums, celluloses, silicates or oils, and are
incorporated in a soft gelatine capsule.

Dry powder compositions for topical delivery to the lung by inhalation may, for
example, be presented in capsules and cartridges of for example gelatine or
blisters of for example laminated aluminium foil, for use in an inhaler or insufflator.
Formulations generally contain a powder mix for inhalation of the compound of the
invention and a suitable powder base (carrier substance) such as lactose or

starch. Use of lactose is preferred.

Each capsule or cartridge may generally contain between 2ug and 150 pg of each
therapeutically active ingredient. Alternatively, the active ingredient (s) may be

presented without excipients.
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probl ems with opening or perforation after the
capsul es have been exposed previously to extrene

WO 200046588 hum di ty, which causes fragnentati onPQF/EP2007/008992
i ndenture, and (c) possible %al ation of capsule

fragments. Moreover, for a nUifber of capsul e inhalers,

i nconpl ete expul sion has been reported (e. g. N elsen
Pf(tk@ir:/\% éﬂtﬁé_)fogﬁaﬂag‘on maa/lbl @slitdiAé éoruritdesecommghizdose delivery.

rom whi ch indi vi | capsul es n be transferred to a
Inthe&rse % MRS, Calein o EMRIOR RSO AR IRy etered
inttﬁlégf)rgbéﬁl e fha §%Fé9ﬁ%¢l§s§ﬁ%@@ﬁ&§ﬂ'@ég&ﬂlﬁ?a) single dose,

capsule™rnhal ers have revolving nagazi neS w't caps%l e

(b3 auitsle initfdusecard (o mMultbdgbe devicesne with the air
conduit for dose discharge (e. g. W»1/ 02558 and GB
2242134). They conprise the type of nmultiple unit dose

F+ﬂhﬁ%lgg§ofﬁg%§ﬁ pd §inglg|do§(e§.rhaiv€'%|eﬁrv§ei ey EP théHfarifacturer
imted nunber of Unit doses in supply oR & di sk or on
into sthall poMlairssrerwhich are nsostly dhard gelatineeapsoiest Araapsule has to

D iAKeBITarD A SRPABRAIK G RAREH AR 5 SHEH GIP:A argPIace area of
OB 08 o e T
et e o St e
capshlfor PRUAIET BPEANGITH oa e P BELARINB MRS TS diRppabeLle
thl’l@el}cqzwnﬁgge ip'éﬁﬁéé?%@b‘jfjﬂ@%@oﬁé! thffigal ﬂﬁb@ghgg%w\t%rl]aetion. After

I qué use t sport the strip an
inbalatiber thp@rhpetied cddsuleé halotebé ntrabeed frdm thetinbalet again. Mostly,

RS g b 2 S o S T pe capsue,
Wi 50 o) B QTR Sl rbnaPe 3006 nt
are isolated individually fromthe bulk of powder by
Oé}oqlr %ﬁ@%@s@’r‘,@faﬁéﬁ fc? ntflﬁm\),/ rel}ragégég\se:car{)%%f’e%rfopﬁ\halation
powders are (a) poor protection against moisture uptake from the ambient air, (b)
problems with opening or perforation after the capsules have been exposed
previously to extreme relative humidity, which causes fragmentation or indenture,
and (c) possible inhalation of capsule fragments. Moreover, for a number of
capsule inhalers, incomplete expulsion has been reported (e. g. Nielsen et al,
1997).

Some capsule inhalers have a magazine from which individual capsules can be
transferred to a receiving chamber, in which perforation and emptying takes place,
as described in WO 92/03175. Other capsule inhalers have revolving magazines
with capsule chambers that can be brought in line with the air conduit for dose
discharge (e. g. W091/02558 and GB 2242134). They comprise the type of
multiple unit dose inhalers together with blister inhalers, which have a limited

number of unit doses in supply on a disk or on a strip.
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menbranes (e. g. EP0069715) or disks (e. g. GB
2041763; EP 0424790; DE 4239402 and EP 0674533),

w0 208h#ishe cylinders (e. g. EP 0166294; GB 216BUBRP2ANTI008992
WD 92/09322) and rotatabl e de‘fiﬁtu”B (e. g.WD 92/00771
) , all having cavities whic ave to be filled wth
powder fromthe container. Oher nmulti dose devices

Blistercinhalkess pravidesbetteraméisturg . ﬁrﬁeﬁﬂ@dﬁﬂ&e&médl@nent than capsule

97/ 00703) or measuring plun a.local or
lnaalesijrﬁqs@éﬁm the pewdarss Obtaine fm r@f@mtﬁﬁﬁ%r aswedras the

SR AP 2819 AP gt

disK/tAd MRthberaf dodes chn bedoereaee@,stwtntng inconyenieot fdrhbe patient to
maj or concerns, for ti i.nhal er eV|ces

reslm@ean eHPHLFEP ﬁherw e %u‘gkﬁwp%s CIGe %th'SQP%tP'% Vithcthe

m@ér‘ﬁ@%t&{j I‘?%ge Qggt%'ﬁr? q?élb llnggﬁet? cﬁrﬂﬁﬁj 8¢ Cf?@?ﬁ’éqjd?gtpgtég@p and

opdn thealister.pdeketst el oaded singl e dose and multiple unit
dose inhalers, the dose neasuring accuracy and
reproduci bility can be guaranteed by the manuf acturer.

MMﬁ'ids}?qﬂﬁﬁle'rs“H@'n%f éoﬁ’tglnt bre-mk Vﬁureﬁadg.%nhlﬂéé‘ of

er nunber of doses, erea e nu r
foimaoktion g‘Ehdz)ocqmsmtmf a retamelyslawmmainysr bomard@maaawnng
iratory air strea m@ln mul ti, - dos dev ces i

princinté Teat e 0eahesated ot ot tis Solatiay begTs iiole
d&@%ﬁH@eaﬂeggolaPe%qhuﬁgggﬂ)é gaom fhéj@.g v'pt it ggsg vENPERE.

ose I n n not y this
dlspwoemehbr\/sanaus dsseemaswimg mem'mes malsts incdudingwbtatable

e e G
AT A e T S o g o 21
andiewi@82/0832a) and obtatdbde frugimrmm(ebegr W)@ 92/00771 all havmg cavities
which have to be filled with powder from the container. Other multi dose devices
have measuring slides (e. g.US 5201308 and WO 97/00703) or measuring
plungers with a local or circumferential recess to displace a certain volume of
powder from the container to a delivery chamber or an air conduit e. g. EP

0505321, WO 92/04068 and WO 92/04928.

Reproducible dose measuring is one of the major concerns for multi dose inhaler
devices.

The powder formulation has to exhibit good and stable flow properties, because
filling of the dose measuring cups or cavities is mostly under the influence of the
force of gravity.

For reloaded single dose and multiple unit dose inhalers, the dose measuring
accuracy and reproducibility can be guaranteed by the manufacturer. Multi dose
inhalers on the other hand, can contain a much higher number of doses, whereas

the number of handlings to prime a dose is generally lower.
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doses in multi- dose devices, powder adhesion onto the
inner walls of the air conduits and the de-
wW@yybosmsesat i on neans nmust be m nim zed and/ or PEEP2007/008992
cl eaning of these parts nust;jje possible, wthout
affecting the residual doses 1n the device. Sone nulti
dose inhal ers have di sposabl e drug contai ners that can
Bémausehadrespiratdrgairt steegon ésnwitbddsendeviees isf oftersstsaigbkacross

b t ak . g.. WO 97/000703). For. h.. .
thgclomesarsRubGLCANY. AndIBeEAYSRIEP SRSV AdTgisboss measuring
sydféts Bf’ﬁﬁtﬂi 8648 inhals taA Hok S%tﬁté@bﬂtﬁé’?ﬁ?@%ﬁfe‘r‘y@ air stream,

accunul atron are even nore strict. Apart
the powidea massds tsimplygntrhinedofoomidhe icawity and littleede-agglomeration is

0, sjtjion f the invention can be adm nistered in
Otg%'ggad%'an?%fﬁ‘a%%r ate via propellant gases or by
means of so-called atomi sers, via which solutions of

phar macol ogi cal | y-acti ve substances can be sprayed
Comsbguehtlysepacats digintegraticar means are necéssagy.dtidwever in practice,

BT So ARG P ATES e TR o
dd@e%‘?ﬁrrﬁﬁﬁ-_ S deviisd) ﬁ%wa'é‘r 28h&siBh Dl ihRBAwallObf the air
e, t Appl WO 9

exanp in PCIT Pate I cation No. 1/ 14468 and
conduits aat itoe de- Bgglemeraiig means onustibe mibidized2ssifor regular

G T A R R o
the HR9ica! BBVt @dseEmABRFEhBGe HRDBYARIE /UG SoAtHiIRAY Shat can be

sol utions or suspensi ons or as aerosols delivered from
replaced @ftes the preskebed numbes ohdosaschasibeers takenHgl gr WO

o7 Gre) et sefurerineds bt 8ot TnieB ik "hpospble drug
coPtdiRgls, heSieTRABRIcMS & preverl dfugtcaniliafitesral duen more strict.
contain the active ingredient (s) and a suitable

propel l ant such as a fluorocarbon or
h ogen- cont ai nj,ngchl qr of I uor o n,ar 1
ARHEIBT Ao BR o rRigh RS SFREBRINBLe RIS of the
infiritiohdrchd busimskidiineacrbsols WHIEWbpeRite VRt frepellant gases or by
di chl orotetra-fl uoroet hane,
means of so-called atomisers, via which solutions of pharmacologically-active
substances can be sprayed under high pressure so that a mist of inhalable
particles results. The advantage of these atomisers is that the use of propellant
gases can be completely dispensed with.
Such atomisers are described, for example, in PCT Patent Application No. WO
91/14468 and Internationa!l Patent Application No. WO 97/12687, reference here

being made to the contents thereof.

Spray compositions for topical delivery to the lung by inhalation may for example
be formulated as aqueous solutions or suspensions or as aerosols delivered from
pressurised packs, such as a metered dose inhaler, with the use of a suitable
liquefied propellant. Aerosol compositions suitable for inhalation can be either a
suspension or a solution and generally contain the active ingredient (s) and a
suitable propellant such as a fluorocarbon or hydrogen-containing
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especially 1, 1, 1, 2-tetrafluoroethane, 1, 1, 1,2,

3,3, 3-heptafl uoro-n-propane or a m xture thereof.
W@2008046508 oxi de or ot her suitable gas nay al sOPGEERRET008992

as propellant. The aerosol Pq‘qJOSItI on may be

excipient free or may optionally contain additional

formul ati on excipients well known in the art such as
cmonﬁﬂaotwamoregr mivduesabertoby pdrticilaty hydnofluomaitanesseeg

et ha Pressuri fornulatl ns_ wi.l |
iR PTP IS A e oro berahe BR s FRralte S gfgetfane,

t ng 3val i

SRR b DB e, o 23 Bl pla@tio i picRkine or a

MadledhemufsCémonaﬂumdesmDﬂmrcsmltbblel gasamayladﬁo e ssedibby

have a controlled particle size. The optimmparticle
prepglantor i nhal ation into the bronchial systemis

usually 1-1 Om preferably 2-5m Particles having a

si ze above 20m are generally too |arge when inhaled to
Thieaelosbheorapasitioaimayelys exdipieat freeoe nuayee[etlcpmlly icontain additional

fo?;%é[%agtggiﬁﬁwét | Cl %&g{jﬁggg%}gﬁ;\/eglﬂ;"g qgﬁ%nts ﬁgaq{gicéaézld or
Ie@%hﬁ‘a%éﬁ&is%ﬁfe‘ng%g &HSn?IeP'ré risE@ S rllatiBhs Wit generally be

separ at out air classification or sieving.
ret%ﬂné@ irnd Ic;anlstdﬂe(ega!rt alomérsium d:amster)cnlgsadalvithl aealve (eg a

AchleV|n bility with m
g ) e o SERUSSHSy el o G 7
and extrenme agglomeration tendency. To inprove the

efficiency of dry powder conpositions, the particles
Medmahtbrﬂmfdrazdgmnmtmhen by intadatiorhadesirablybhaves awontratiesh particle

s%e;( gﬁfr‘rj\g{ygégrgtglgfsﬁ %ﬁgﬁlﬁlggm@&@t @gagﬁ'@lgﬁt@m is usually
IR OTE SIS RSy 8 20k RS gttty o e

whér hihmléd‘ltb raehend simalaintvays. Tthlelvbethes(e: 'pprtiehat sizas the
lactose it wll typjcally bgpg%;sent as, mill

partigles 96 theppeiiver ingfedientyast RIP Aayiee $Ige{%%ced by conventional
megne Q{S(Hyar%ﬁrronlsatlon. The desired fraction may be separated out by air

classification or sieving. Preferably, the particles will be crystalline.

Achieving a high dose reproducibility with micronised powders is difficult because
of their poor flowability and extreme agglomeration tendency. To improve the
efficiency of dry powder compositions, the particles should be large while in the
inhaler, but small when discharged into the respiratory tract. Thus, an excipient
such as lactose or glucose is generally employed. The particle size of the excipient
will usually be much greater than the inhaled medicament within the present
invention. When the excipient is lactose it will typically be present as milled
lactose, preferably crystalline alpha lactose monohydrate.

Pressurized aerosol compositions will generally be filled into canisters fitted with a
valve, especially a metering valve. Canisters may optionally be coated with a
plastics material e. g. a fluorocarbon polymer as described in W096/32150.

Canisters will be fitted into an actuator adapted for buccal delivery.
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Pressuri zed aerosol conpositions will generally be

filled into canisters fitted wwth a valve, especially
wW@20eneisPhg val ve. Cani sters may optional |y bePCOEPA7/008992

with a plastics material e. g, . a fluorocarbon polyner

as described in W96/32150.” Canisters wll be fitted

into an actuator adapted for buccal delivery. Typi cal

conpositions for nasal delivery include those

menti oned above for inhalation and further include

Typigal seewpasitions docaags setivenidndlude Hosegpaniigned akave fobn
mf?él B'r? aﬁp?ur?ﬁ‘erj iAcl He n'aﬁorsre?iﬁﬁ] cor@iﬁ%lona%ttﬁé form of a

I ona I'n"conoi nhat’l exclr prents

so$&t¢dh @Ssthslp%heb& in @antinertivehiels such ag wateri dgtlonaw fnyccngblnatlon
agents and viscaosity nodifyi ng agents whj

W GRS TBEL e IABLS.AUCP AR TR by S MarsoBials, deraity modifying
addn?d'SA§ V@bsn&yﬁ%ﬁ@ﬁé%@g%ﬂﬁkﬁﬁa?bexa ﬁfs'te%elbé/ nasal pump.

gueous "or
0|ntnent lotion or paste or are in the formof a
nedlcated pl ast er patch or menbrane. Preferably the

T)fpdﬁﬁié@rmﬁb@ﬂd yansdermal folpusgfionsgiomPriss: a 62RvRNtioNal aqueous or
?&@équsc\?e‘?ﬁél%ﬁflog IE)S< Féggglréza?\ﬁ O&Q{méjﬁs tloﬁ%rg)%{e o%re in the
gl'e dose S3ge- uni t

fonﬁrmlfalmedueateuamdas/tef rpam%nm%@ﬁ@ mg, and preferabl y
from5 ng to 50 ng of a b2-agonist according to the

invention. The anpunt of each active which is required

Pr%f"eirﬁﬁfy the %o ptoréﬁ LARE W |t Sééﬁée fo‘f‘fgluk%r eg{an’?p% "atableY dapsule or

ICU ar ac

meétened aeto”s@t d@se, sbhhasuhbj patientinigradmiestereatingndosel e
particul ar disorder or disease being treated. The

active ingredients may be admnistered from1l to 6

Eédh{?@sa@qﬂﬁtr élf’\ ;%;L/Jﬁglﬁlx %ggﬁru\ifo 1n%dr‘§%d£?c{ éleeqerably from 5 pug

to BAMd6FA BQ%dﬁi&%c@érdirYg fFthe ifhtiohhe conposi tions of
the 71 nvention can optionally conprise one or nore

addltl onal actlve subst ances whi ch are known to be

Th%sgr%%nt cg]f eac { rtw%‘tw'IFéh is reqﬁﬁg Itor %‘Er%% a therapeutic effect will, of

course, vary with the particular active, the route of administration, the subject

under treatment, and the particular disorder or disease being treated.

The active ingredients may be administered from 1 to 6 times a day, sufficient to
exhibit the desired activity. Preferably, the active ingredients are administered

once or twice a day.

The compositions of the invention can optionally comprise one or more additional
active substances which are known to be useful in the treatment of respiratory
disorders, such as PDE4 inhibitors, corticosteroids or glucocorticoids and/or

anticholinergics.

Examples of suitable PDE4 inhibitors that can be combined with B2-agonists are

denbufyllline, rolipram, cipamfylline, arofylline, filaminast, piclamilast, mesopram,
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di sorders, such as PDE4 inhibitors, corticosteroids or
gl ucocorticoids and/or anticholinergics. Exanples of
W@ iosakdse8 PDE4 i nhi bitors that can be conbi nedP@i/EP2007/008992
b2- agoni sts are denbufyllineolipram cipanfylline,
arofylline, filam nast, piclamlast,
nmesopram drot averi ne hydrochloride, lirimlast,
dmtﬂwamnelrm!rocr‘dd)mdﬁnlmawast eoffumilast, silomilast, 6-[2-(3,4-

Dlgg?eé(%ﬁégﬂftﬂya y Tt-ilﬂz |d|nexéI éé%oxy |]cnaet:|d2 (&‘3‘ Qfﬁ%
CW%@(&?I@&%‘MO%MMBHBW)LQflﬁiéYllyDeﬂ'?ylmﬁHMbeNh(@ 3 DEHISH oS-

chlo

pmdnn)di) 2y1(4-Buptobenzyl)Gehystrexy-§ Hyingolg-yl Aegxaacetamide, 9-(2-

Pt iR RSB ns ey Plshioran pyriciny -
m&tHoRyquiRbfhg- gféiﬂﬂo%ki@' Ny[b)m&hyl-4-oxo 1-phenyl-3,4,6,7-

met hoxqu nol i ne- 5- car boxam de,
tetﬂahjadrwpylrngllo{liﬂ.dejdx}[l4ﬂbmzxz>ki+a2emns3(R) yllpyridine-4-carboxamide, 3-[3-

(CyalpRRb R Ry REOR Y thylaming)- s oRsaRYk i pusing 5.
)/d??lé}h@rﬁ’c%‘W[@Wﬁletﬁoﬁﬁz@b%W&*ﬂm&h%}ﬁ@ﬁﬁtﬁ&eﬂo’)-ﬁd'-@0
maﬂ{oggmh%%y%ét&?ﬂg%oag;z ngéhlom@th@xwﬁwyaapm -l en- 1
cygyoggg%w(%fqu&e 4[ 5 Rﬁeﬁﬁfépﬁ%n{}l Z)fcilbh@xaﬁ'? one, cis [4-cyano-4-(3-
cy@b(fdr@;Wl m@yﬁZzinamoforﬁeﬁhbuyﬁ@%w@w@@ﬂyld CONCRB 2@ (Eur

-one, CIS
Re,gmn P02 npﬁy@: %bsrt 12867 bard Hixgpnpayndsglainedinihe PCT

et e BRI Lo LT ROHEPHBR s 28 e mRE

SpHRH safeln@ag%wreﬁrnum/mb@bzémnd PCT/ EPO3/ 14722

and in the ani sh patent application nunber
P200302613 Exanpl es of suitable corticosteroids and

A7 BhAERE Rkl Rt GRp ABERIGIBRicNs (el EoR 3ot inec

wﬂﬁ[ﬁi- gBhists 8 ﬂ)f@éﬁ%@fdne hﬁtlﬁﬂb%ﬂ%l&f@%&émethasone naflocort,
budesdni de, becl onet hasone pr opi onat e,

detﬂynziacmhrhalcspmdone racetate nbldesonits; theslamethasone dippdpiorate,
oni de cIo rtol i val

R P P BRE R e etaried i iotis Bisifab fuocinonide,

clRRrtdIdriApiQalate, methylprednisolone aceponate, dexamethasone palmitoate,
tipredane, hydrocortisone aceponate, prednicarbate, alclometasone dipropionate,
halometasone, methylprednisolone suleptanate, mometasone furoate, rimexolone,
prednisolone farnesylate, ciclesonide, deprodone propionate, fluticasone
propionate, halobetasol propionate, loteprednol etabonate, betamethasone
butyrate propionate, flunisolide, prednisone, dexamethasone sodium phosphate,
triamcinolone, betamethasone 17-valerate, betamethasone, betamethasone
dipropionate, hydrocortisone acetate, hydrocortisone sodium succinate,

prednisolone sodium phosphate and hydrocortisone probutate.

Examples of suitable M3 antagonists (anticholinergics) that can be combined with

B2-agonists are tiotropium salts, oxitropium salts, flutropium salts, ipratropium
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ti predane, hydrocortisone aceponate, prednicarbate,
al cl onet asone di propi onate, hal onet asone,

woreaRpIgseedni sol one sul ept anat e, nomet asone f UPGEER2007/008992

ri mexol one, prednisolone farpgsylate, ciclesonide,
depr odone propionate, fluticasone propionate,
hal obet asol propionate, | oteprednol etabonate,
saltst glyeopyrsaniemsaltpr tiospipmosalisn evatropatmiespatrapate, 3-[2-Hydroxy-

2 ? [ﬁﬁhﬁ%ﬁﬁgﬂgﬁ%ﬂe g@pﬁgﬁgﬁ@%ﬁy hosﬁlai‘ncyclom 2.2]octane salts,
E@Pﬂ@ﬁ?l@ﬂf%@(glq%ﬁm%&hmml1052’6rﬁab|cyclo[2 2.2]octane

drocorti'sone acetate drocorti'sone sodiu
saﬁac&qxat‘ez %wmwrmnmmafﬁ parbopylia acidemdo-8-methyl-8-

P S e TR TN e

cywdbht;m I@)&%k)ﬁ-ﬂsprﬂa’rﬁllﬁrbﬁéﬁ&%mwiﬂﬁ%%'NJ[ﬂl?ﬁiAmmmopyndm 2-

tropi um sal i pratropiunsalts,

ylrgevryt)pmeﬂdm-@fwlsaﬁ)ﬁ 3tdlﬁwouHPéwycbpenWa2 P grauy-2-

pHERS B ERBE g SRt AR yoippepiy gﬁwwpwawﬂsa
metﬁ?ﬁn@xﬁl%6¥ﬁ<ﬂ|ﬁlﬁ}/l§’-2zdméﬁyﬁd&t§rﬁio@(d 106366 Cycl 1penty| -2-

leth 9H- xant hen- 9- yl car on
hydrcamr&;{dﬂéfmemyﬁp I)s%ptp;andmydj%pmenylacetamlde (J-104129),

2 3.4- d

- B AR el B SRR o B ey 2niorony-2-
h(e r5a?rﬁ4)on Haﬁyﬁmbn?]n@[mwmnxb»clbhex methyl iperidin-

cI obut ydr oxy-1 pr opan one KI (?
Rs/ynnetby%warhagwl]@ﬁhymar amoylmethyl] -3,3,3- trlphenylproplonamlde

R T SR A

azéBnc 816 39)0]heX- S)yi)@-@h%ﬁ}'nés‘tbr RaMBEXG364857 - L[IGBSI)(H 333,
exyI ] pi péri di n-"4- 3/2 dI2 pheny I acet am de

M@@B@@rM&(hpndydEﬁw@mxyr phenylacetoxy) -9,9- dlmet(hyl 3-oxa-9-

azgﬁ%&rﬁcg@oﬁi&i6(]235'ﬁ5%e2§a)q§nt7?(53§-21|pﬁeR&IB%d gﬁﬁng -729 @h

truiaefr%fl-GQOX‘éiTQ%Q@hfaYﬂldy@ld?E Bi o 4*]nonane salts, 7-hydroxy-7,9,9-
3,3-difluorocyc

tnma}hﬁ-ﬁ}o@-gﬁpa@ugcl% gnyb gﬁﬂnoqanqgﬁénethyl 9H-fluorene-9-

caF@w gﬁ@ﬂ%ﬁ%ﬂeﬁ{g %E_OE gt}el[ngkohillonally in the form of their racemates,

théit Bhauﬂndm@isytﬁeiﬁdubsmdmet%ﬂd nﬂutbwmplém harld eBtichallytin the
ri phenyl propi onam de (Bany

forpq R tr@ycmqsmcy|ogzcauy@pmeat@l%ﬁ@ﬁﬁd§8m saltge Amang(the salts

chlorides, bromides, iodides and methanesulphonates are preferred.

The combinations of the invention may be used in the treatment of respiratory
diseases, wherein the use of bronchodilating agents is expected to have a
beneficial effect, for example asthma, acute or chronic bronchitis, emphysema, or

Chronic Obstructive Pulmonary Disease (COPD).

The active compounds in the combination, i.e. the p2-agonist of the invention and
the PDE4 inhibitors, corticosteroids or glucocorticoids and/or anticholinergics may

be administered together in the same pharmaceutical composition or in different
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azabi cycl o[ 3.1 . 0] hex-3-yl)-2-butynyl ester (Ranbaxy
364057), UCB-101333, Merck's O M3,
W@ 2806502 - hydr oxy- 2, 2- di phenyl acet oxy) - 9, 9- dlm/Emooﬂoos%z
oxa-9- azoniatricyclo[3.3.1 2,4)] nonane salts,
7-(2, 2- dlphenylproplonyloxy) . 9, 9-
trinmethyl -3-oxa-9-azoni atri cycl 0[3.3.1 .0*2, 4*] nonane
campostions hmmd;ﬁoﬁ'sepawate simultaneous, concomitant or sequential
rimethyl xa 9-azoni 3.3.1 .0*2, 4*] nonane
a‘imwgim%n P&@P’éeng @ﬁf% ‘c acid ester salts,
all of themoptionally in the form of their racenates,
their enantiomers, their diastereoners and ni xtures
It tslmréempladedithqjtalkawve wgentstweultl eradrhinigteted at the same time,
har npcol.ogi cal | y-c tible acid additi
ofpdkonGlesRd’ e AETaIeRe Ohe i i cclves il e akin in the
I Hothérasral [
mBRIAGENE the BaeT (R B Qiin aTdertenan! 6 obfwo
aatweplcoatdobqtakeaéwamsdallaﬁandeﬁhe ather ($3 enoé daily, either at the same

br onchodi tlng aaqcejnts IS _expect Preferably at least
e AB1TE 0P e o0y BoshaRSRaTEG: Pl SePRBIEG Pypferably atleas
thbh%ﬁB'rﬁor*érp%fé?éBIgsall sm@ya%@vas wiluldBE et 198 HEH Gt | thesame

Pul monary Di seas he active conpounds in the
timenPieferabty, at least twch eartdZnagi)pMerabfy alhactivesevauld beand
PDE4 i nhi bi,tors, corticosteroids or
‘{;{PW&%%@H?%%” gdMiXi€r anti chol i nergics may be
adm ni stered together in the sane pharnmaceuti cal
conposition or in differentconpositions intended for
Tlmespatl\a sybstanne campasitionsactsdingdatheinvestioe are areferably

A D A PR of i SRR o el A vBet Gt the hip of

mﬁé’l@ré" P@&lﬁﬂ’y afy pOWdSEiRBalersThowdiveY,edny @th@ﬁfbrhfbrt pdrenteral or
Al'ternatively, ‘one or two actives coul'd be taken in

orahapprv]iwanongs ams:blaeHeteh dhe applicatiorofiinhale@ campositions n
oA RPBS g BEAGHHE pBRGRl 1, SGHlTR i i e Bl Gfstuctve

|uh@@|s%%§esbrmtﬁétr@@ﬁn@ﬁt éffa%tﬁn‘\face a-day dosing
occurred, or separately. Preferably at |east two, and

nor e preferably all, of the actives would be taken
toget her at the sane

Additional suitable carriers for formulations of the active compounds of the present
invention can be found in Remington: The Science and Practice of Pharmacy, 20th
Edition, Lippincott Williams & Wilkins, Philadelphia, Pa., 2000. The following non-
limiting examples illustrate representative pharmaceutical compositions of the

invention.

Formulation Example 1 (Oral suspension)

Ingredient Amount

Active Compound 3mg




time. Preferably, at |east
all actives would be adm n
W@2BN®5981bst ance conpositi

two, and nore preferably

i stered as an adm xture. The

ons accordi ng to theCT/EP2007/008992

invention are preferably admMigstered in the form of

conpositions for inhalatio

n delivered with the hel p of

Hrhal-ers—especially—dry powder [ nhalers, however, any
Citidacidf orm or parenteral orQ,6rgpl application is
possi bl e. Here, the application of inhaled

s enbodies the
in the therapy

SeiRCHupHGE

gésferred applrcatron form
“&structive |ung di seases
t hme.—Additional suitable

Methiyl pgiabehor fornul ations |qf 1ighe active conpounds of
the present invention can |be found in Rem ngton: The
CI rgc and Practice of Ph cy, Z20th Edition,

Gr@”HEﬂﬁ&SPQaWI liams & W1 Ki4%9 Phil adel phia, Pa.,
2000 The following nonlimting exanples illustrate

SdrbsIgFe% edlutién)phar maceut ijcef gconposi tions of the
i nvention. Formul ation Exgnple 1 (Oral

suspensi on) For mul at 1 on EX3
u for oral adm nistr

Fldvdringr mul ation for inhal at
Exanpl e 5 (Forrmul ati on for

\

nrpbe 2 (Hard geratine
ab?8n) Fornul ati on Exanple 3

jal at i on)Fornul ation Exanple

iqg@gwgith a DPlI') Fornul ation
a |

The conmpounds of TRIS I Nve

Y$har maceuti cal | y- accept abl
activity and are useful fg

D

and therr
d.389 s, exhibit biol ogical

nmedical treatnent The

) Bi ol ogical Assays
niLon,

DiﬁhieUiWytéQf a conpound to |

ignél thaophaLb adrenergic

receptors, as well as its

selectivity, agoni st

potency, and iTntrinsic act
using Tests A to E bel ow,

other tests that are known in the art.

Ivity can be denonsirated
or can be denonstrated using
TEST A

Formulation Example 2 (Hard gelatine capsule for oral administration)

Ingredient Amount
Active Compound 1 mg
Lactose 150 mg
Magnesium stearate 3 mg

Formulation Example 3 (Gelatin cartri

dge for inhalation)

Ingredient

Amount

Active Compound (micronized)

0,2 mg

Lactose

25 mg




Human Adrenergi ¢ bl and b2 Receptor Bi nding AssaysThe
study of binding to human adrenergic bl and b2

WO 2804598 was performed using commerci al nmenbPERER2007/008992
prepared from Sf9 cells wherpqthey are overexpressed
(Perkin Elmer). The nmenbrane suspensions (16 ng/ well
for bl and 5ng/well for b2) in assay buffer, 75nM
Tris/HC with 12.5mM MyCl 2 and 2nM EDTA pH=7. 4, were

FQilaRT i (oot nfaipée WM BATEL

final volunme of 250 M, in

plates (MIlipore) pretreated with + 0.3% PEI.

and
in a

G-C Mul ti screen 96 wel |

Non

1 T1Cc binding was neasu

I ol . | ncub_atl on was
Aétﬁ/@(?@omgéuﬁ@(ﬁmdr@rﬁlﬂb@ ted
with 2 vol unes of i s/ H

'“SP%‘E'

r&dl%ﬁ

b5 i
Il 5

ithe presence of 1InM
mnutes at room

tration and washi ng
pH=7.4. The affinity

of each test conpound to t
§%ing at least six diff
dllnl Lcate. | C5Q values werl

oA

ecept or was det er m ned
Mdoncentrations ran in

F

regressi on using SAS. Sel ected conpounds of this
invention were found to have I C50 val ues |less than 13

receptor,
Human. Adrenergi ¢ b3 Recept

Qli NN

FarmulatiorpBxareplep? froramdatian fer efMR1)6s nM for bl
with bl/b2 ratios from30 to 200. TEST B

or Binding Assay Menbranes

anl l o £ » ~ns & 1o
L3 IICUI UL UIIUI CCTT S TT U UIIT

ad fr Lk i
HICHUIUU H-oM—T o1y

Ingredieatin Type Cul ture Col |
source of b3 receptor. The

cAmoomtwer e used as the
cells were grown, and the

AR BRuR Azl o

Fi shn
IE\ QEE QRA

AQQAANLe O

A

he net hods descri bed in
Cel | . Signal 1996, 8

oo da l o3 hao
\JUUUI U (J.D UCL (J.I I UU I II l 1T

. IIIC asSosay PT

1 mara B®&dheptdfluooanipropana

tops . stor@6éx ink ed

Biological Assays

10
The compounds of this invention, and their pharmaceutically-acceptable salts,
exhibit biological activity and are useful for medical treatment. The ability of a
compound to bind to the B adrenergic receptors, as well as its selectivity, agonist
potency, and intrinsic activity can be demonstrated using Tests A to E below, or

15 can be demonstrated using other tests that are known in the art.

TESTA
Human Adrenergic B1 and B2 Receptor Binding Assays
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as follows: the SK-N-MC cell |ine expresses both bl

and b3 receptor and for that reason, for selective
whrediongot o b3, nenbranes were incubated w th BEIVEP2007/008992

1251 -CYP ((-)-3-[ 1251]I OdO_CT/Q’I_Opi ndol ol ( Aner sham))

and 0.3nmM CGP20712A (a bl antagonist) in 50rM HEPES,
4mM MgCb and 0. 4% bovi ne serum al bum n, pH=7.5 (assay

Theisfuely)of bindingltd hementadremergitt f hand B2 reteptbes was performed
conpounds.  The final volune of the assay, was 250m .
us\pg cepwrereial Mambiangs RaePaled ifiasy S caltowhers thex e ol .

ogﬁgﬁrﬁggéﬁﬁpmfne%i%ybat ed 90 minutes at 300C with

e’ bi nding’reacti ons were term nated by
filtration through What man GF/ C nenbranes, prewet in
assay buffer at 40C using a BRANDEL M 24 harvester.

TS ARrRNE SHEPoBrIATS b NgRNed 1ot §aad Bl or 127 'aSSay

i > i ; ; " .
o PO TIPS O s TR gt e
indebatediwithdd hnMsTHG GR 12 19asAneerghamdianti elifferent concentrations of

concentrations, ran in dupli . . 1.C5 I
thipsh R ol 4 FBRYONIDG It 2oD it 1145 MtfScrésh B6 well plates
; i Jd fpgINNG A [ i f i
(VR Lo T P Oea o D R o g Wi, BeBsrea in the
pré&&iceCoDepMrpropandloh Irafubationinats fac 60 winytesrat robmstemperature

o8 il SEakRe g A P SRS oS BT o
wiSHif QiS5 \Btlimés 6f ?Fié/H'c}?@orm ?H=7.39.”ﬁ1é3éfﬁh|w6f aserifdt
0 % yet hyl I

di ssol ved using 10% po ene gl ycol” 300 and
campaynditothe retepiGr was teternlise by uisingnast |easti sbadifferent

cagetiTatans o diRbsels; orm S814es I TBERDtRBRE SV i F8ression
ustey ghison (NaCl 118mM - KQ - 4. 7nmM

Selected compounds of this invention were found to have ICsg values less than 13
nM for B2 receptor and more than 68 nM for B1 receptor, with B1/p2 ratios from 30
to 200.

TESTB

Human Adrenergic 83 Receptor Binding Assay

Membranes prepared from Human SK-N-MC neurotumor cells from the American
Type Culture Collection were used as the source of 33 receptor. The cells were
grown, and the membranes prepared following the methods described in P.K.
Curran and P.H. Fishman, Cell. Signal, 1996, 8 (5), 355-364.
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CaCl 2 2.52mM MSHA 1.66 mM NaHCO3 24.9nM KH2PO4

1.18mM gl ucose5.55 mMM sodi um pyruvate 2m\V) to
Wpe@pasesIgli f f erent concentrati on ranges per eakdI/EP2007/008992

conpound. Experinmental procedure The activity of

conmpounds in tracheal ring was assessed according a

previ ously descri bed procedure (Cortijo et al., Eur J
Thehasseycproced@@las detaded hrtheImiéntiorigd mdblication can bersinemarized

ahONE et n M eal e SXiresags ot £5 Audfidledapiosand for tha
re@868 Jdr séiééﬁ\fbeﬁ‘iﬁdi?@rta@SCM$ﬁébr§g1tﬂse%?é%ub5k@ witiebam 251.cyp

solution in a Petri” dish. rent connective

((-1)-@35[%?5’&lqmﬁmyalﬂmﬁa@oleb(ﬁanmshamﬂ) ?]mrbonapm g:_@ammf (aiBhed
anfageyal) i S0 HEPES, 4o MaChianeln 498 00uns send 4 itine
pwﬁ.si(bswy ﬁiﬁe@ﬁ%dﬂiﬂ'&%n?&o%&bﬁrﬁ%gﬁ'&f m@fésﬁcorlﬁggunds. The

rings were opened by cuttin rou the carti e on
finaheolgimteofdhp @ssay was 250 . varospeciiic bindingawes defieed byr1@0uM

end pf the ring was attache o the straj u and
alREoR e sAmPlhs ereiihestiaied Q0 Uascat st iRk BaG
resting tension of 1g and changes in tension of the
rings were neasured using an isonetric transducer. The
bat h cont ai ned Krebs solution gassed with 5% CQ2 in
Thegigdingdeastians, weresteratnaled gy ﬁﬂ@ﬁlonéhtougbrwbagn% GF/eo
mehBRAHds? Brevidt i A6s A B S zﬂgﬂgf, u%lﬂg aeéRWN[ﬁﬁf f1-24 harvester.
I'soprenaline was a nistered’a concentration o
The. filterd/Weve ashed itthegertivhesxaith dm| Eactyef 5& reM (ThigrH @laridedmM
twice with Krebs solution and left to recover for
MaGl phi fritn angdhe Eadioactiyiypdgtrined In theditess. maaswadi ng
and accunul ati ve concentrations (0.01 nMto 0.1 nV
was admnistered with a maxinumwaiting tinme of 30 mn
bet ween each adninistration. After the nmaxi num

Theaaftiritit eleacintesheompowndia thefrecepior was deleamined di)using at
ledst ré?gh? PAERE (MR ntrations ran in duplicate. ICsy values were obtained by
non-linear regression using SAS. Exemplified compounds of this invention were

found to have ICs values more than 1200 nM for 33 receptor.

TESTC

Determination of agonist activity and offset of action on isolated guinea-pig

tracheal rings (resting tone)

Test compounds and products

The test compounds were dissolved in distilled water. Some of them needed to be
dissolved using 10% polyethylene glycol 300 and a few drops of HCI 0.1 N.
Isoprenaline hemisulfate (Sigma | 5752) and dissolved in distilled water. Stock
solutions were then diluted in Krebs Henseleit solution (NaCl 118mM, KCI 4.7mM,
CaCl; 2.52mM, MgSO4 1.66 mM, NaHCO3; 24.9mM, KH,PO4 1.18mM, glucose
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were washed every 15 min during 1 hour. At the end of

the experinent, 0.1 nmM of isoprenaline was
w@eaivsliesder ed to each preparation to produce nexi/ER2o07/008992
rel axation back. Determ nat]jpyy of agonist activity and
of fset of actionAgonist activity was determ ned by
assa ng accunul ative increasing concentrations of

X/boﬁﬁ%wndeyrymﬁ@amm ip prapace dliderept goneentratign ranges per
g f each response was neasured and expressed

as a p rcerit age versus the maxi mumrel axation i nduced
by isoprenaline. Potency values for the test conpounds:
were expressed in absolute ternms (concentration
Expetimental proceduigce a 50% rel axation, EC50) . The tine

to 50% of fset of action is defined as the tinme from

the end of test conpounds adm nistration to attainnent
Thes abtdfyrof coroundRée traelieal ringevad assea3ed SRedrding bfp’:?ewously

per.cent age of recoveré@! (1 oss of rel axation) reached
described peagedusertfoontiin eba@lnibirsk P@arr@ﬁcolséia%t*eﬂﬁ 171- 176) Bﬂeﬂy,

et A8 ERiro i BAOPYEAD) ohs SRRHRCRF Y 3 iy e R i
imnedigteyéxsanyuinations! (mnhhemommm wasre iexcigetinea placed

i g Test conmpounds and products The test conpounds
in @b§|59§6|0@é6 3 lnetdi 8- Thevadharent cannestive tissiarvas sissected

o, 51 PRI B O kAR

digseotsd ihtE 6ing)e ﬂoﬁgk tﬂ-‘llrsﬁaio%ed threagavaattacHed fothe cartllage at
Experi nental procedure Ml e gui nea-pigs (450-60
b%ﬁl@%tﬂﬁ;ﬁm aenogth musscien ThdEings werR@pened iy eutling rﬂ@@h the

ca?ﬁl?ﬁe %8%@ @Ffe SEPRRE RS t&sMbottmultic BUNY. GhbH, 8% &AdCof the

ring was attached to the strain gauge and the other end was attached to the

e

organ-bath under a resting tension of 1g and changes in tension of the rings were
measured using an isometric transducer. The bath contained Krebs solution
gassed with 5% CO. in oxygen at 37°C. Tissues were then left for one hour to

stabilize.

At the beginning of the experience, isoprenaline was administered at a
concentration of 0.1uM to test ring relaxation. Rings were then washed twice with
Krebs solution and left to recover for 15-30 min. For each compound, a range of
increasing and accumulative concentrations (0.01 nM to 0.1 uM) was administered
with a maximum waiting time of 30 min between each administration. After the
maximum concentration (achievement of complete relaxation), ring preparations
were washed every 15 min during 1 hour. At the end of the experiment, 0.1 uM of
isoprenaline was administered to each preparation to produce maximum relaxation
back.

Determination of agonist activity and offset of action
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of roomair per hour. They were illumnated with

artificial light in 12 hour cycles (from 7h amto 7h
w@2gos/ 046598 ni num of 5 days acclimati zati on per i RCI/BR207/008992
| eft before aninmals were do: W th test conpounds.

The animals were fasted 18 hours before the experi nent
with water ad |ibitum Guinea pigs were exposed to an
Agmmsisoactdyﬁtya wast detepoined obyvedssalying Thesumulatios oliscreasing

coBS6AIS ALt FORPoRitS Brnaren dha8e Kstbs SduflepsThe magnitude
of Pé’achs'?éspo?as@ waldl fedbumds and (&xHesded @8- al%rcbﬁté é(’/@/ersus the

 own through the nebuliser at 3 L/m nute.
maoetmulnn sealaxationc endhegsde byt asaprﬁaahw:rﬂomrmyomlues for the test

ool WertThp gty SN Eraimi G eraton fequfEdio mduce a
50t°/9§'ébxé>ﬁon1—@(§§oﬁm es. Aerosols were generated at O and
m nutes durihg 60 seconds each one (approximately

Thel timef ta @09 i affsehvnf action ISSdaﬁmedA@sotm timen&om the |emdsof test

betvveenOladSOO [l of
coniatias; omiftatin 1 Hilnshent BF s0% RREaiehy "BeBoyary time was
exﬁ%&%%tﬁ%@m@ﬁ@lgeadﬁecw@%fms Arela¥Eidn) reabhed @H fter test
ost-dose with a Mined PR system Determ nation of
compmmldspa@neustrat@nefswtedmpmmmmaof tis inyentigni slewed ECso

v 3t S Ao filw i 5 B 1 e Ra Iy k) *and

acepromazine ( 1 .05 ng/kg) at a volunme of 1 nml/Kkg.
After the surgi caI site was shaved, a 2-3 cmmdline
ééﬁ sion of the neck was nade. The jugular vein was

T ated and cannul ated with a pol yet hyl ene cat het er
(Portex Ld.) to allow an intravenous bol us, of

A%EWP&'OPr'HQUFEQ kreachocepsiriction inguinea Rig nt er val s.
The carotid artery was cannul ated and the bl ood
pressure was neasured by a Bentley Tracer transducer.
The trachea vvas di ssect ed and cannul ated with a teflon

The test compounds were dissolved in distilled water. Some of them need to be
dissolved using a maximum of 10% polyethylene glycol 300. Acetylcholine HCI

was supplied by Sigma (code A 6625) and dissolved in saline solution.

Experimental procedure

Male guinea-pigs (450-600g) were supplied by Harlan (Netherlands), and
maintained at a constant temperature of 22+2 °C, humidity 40-70% with 10 cycles
of room air per hour. They were illuminated with artificial light in 12 hour cycles
(from 7h am to 7h pm). A minimum of 5 days acclimatization period was left before
animals were dosed with test compounds. The animals were fasted 18 hours

before the experiment with water ad libitum.
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pneunot achograph Fl ei sch for neasuring the airflow

Ani mal was ventilated using an Ugo Basile punp, with a
waolssssef 10 nl/ kg at a rate of 60 breat hs/ m PCT/EP2907/008992

transpul nonary pressure was. isured with an

esophageal cannul a (Venocath- 14, Veni systens)

connected to Cel esco transducer. Once the cannul ations

were conpl eted a Muned pul nonary neasurement conputer

program enabl ed the collection of pulnonary val ues.
Grinealpgs:were exposesstovan aerasohofra test compgundor 9eBicled These

adoRST5 Wi seeroes fom BriedslUighs viing & Bey Biskebuliser
(Mofde) UT%éH@OW@&ﬁé@E?@A‘@\PWﬁB&u@fof' b?éoz-s% 0p=21%,

onpounds was determ ned with the concentration of
Ni—é’é%)c\aa@ﬂovvd thrauwghribe aeboliser@t 3ildhiimitei Bhisafebuliser was

oo R e 8P A B b R er B S Wae Flaced

n%eﬂ)&*?éé%@ldho PREH §Fines Riq\‘/fse?riéiﬁéé"ﬁ tH SN t‘éﬂﬂ of 10 minutes.

duration of act’ion.CL onpound of for nul
Agrojolswareejemerdedias Ozargl D opngtes eturing 60 sanonds| ech one

H(CO H, a dro n.atQm or Rl together
LD it R bV ERARBRESEBIL oy Wherai n ¢ he
nitrogen atomis bound to the carbon atomin the
phenyl ring holding RlL and the carbon atomis bound to

the carbon atom.in the phen ring holdin and
AgBOILADCEA %?@T?d‘é‘ﬁwleﬁniﬂ &g Q@Ofwﬁmlpﬁ@egg%uaoun S were

ang%Yeﬁ'taaH.nghQ r EE el ct egf @st célm blitds WePsBYalliated

re i ndepen rom t egrou
onedraurgiritwgntyffodr heurs gost-dosa avithyey keimed BR 800 system.

Determination of bronchoprotective effect and calculations

The guinea pigs were anesthetized with an intramuscular injection of ketamine
(43.75 mg/kg), xylazine (83.5 mg/kg), and acepromazine (1.05 mg/kg) at a volume
of 1 ml/kg. After the surgical site was shaved, a 2-3 cm midline incision of the neck
was made. The jugular vein was isolated and cannulated with a polyethylene
catheter (Portex Ld.) to allow an intravenous bolus of acetylcoline (10 and 30
pg/kg iv) at 4-min intervals. The carotid artery was cannulated and the blood
pressure was measured by a Bentley Tracer transducer. The trachea was
dissected and cannulated with a teflon tube and connected at a
pneumotachograph Fleisch for measuring the airflow. Animal was ventilated using
an Ugo Basile pump, with a volume of 10 ml/kg at a rate of 60 breaths/min. The
transpulmonary pressure was measured with an esophageal cannula (Venocath-
14, Venisystems) connected to Celesco transducer. Once the cannulations were
completed a Mumed pulmonary measurement computer program enabled the
collection of pulmonary values. The baseline values were within the range of 0.3-
0.9 mL/em H,0 for compliance and within the range of 0.1-0.199 cm H,O/mL per

second for lung resistance (Ryp).



n, mand q each independently has a val ue sel ected
from0O, 1, 2 and 3 p has a value selected from1, 2
W@rs84dR48 and R5 are i ndependently sel ected freea/EP2007/008992
hydrogen atons, hal ogen ataomgy Cl-4 alkyl, Cl-4
al koxy, -CONH2, -NHCONH2, -SR7, -SOR7, -SO2R7,
- SO2NHR8 and the groups wherein R7 is selected from
Cl- al kyl and C3.8 cycloal kyl and R8 is selected from
hydrogen atonms and Cl-4 al kyl groups R6 is selected
Ther brionchecaeprotestive effest ofrighaled ivpthpogads atasndetetminedevith the
ato .Cl-4 al kyl and Cl-4 al kox N
copfientaian of tog e cafbautnin cauiing @ 59, Y inpipigiop of
bréﬁ@ﬁ(ﬁf_bln%ﬁl&bn%lﬂ@éﬁ%@uceﬁ tﬁPQ&HMBHoIﬁ@é’F 30 []Q/kbCivC| alm1
wherein p is 1. 3. A conmpound according to~ any
precedi ng claimwherein nis 0. 4. A conpound
according to any precedi ng claimwherein mhas a val ue
DEBHRGaGEn bf AlaticAtd aftiop: A compound according to
crarm 4 whererm nritas a value of 1. 6. A conpound
according to any preceding claimwherein q has a val ue
selected fromO or 1. 7. A conmpound according to claim

rej ; : ordi ng
SefecteoBlfbbod? oy iy T A sliowTord dBPIRBacRE ) ger
atom 9. A conpound according to any precedi ng claim
wherein Y represents a direct bond. 10. A conpound
according to any precedi ng claimwherein R3a
represents a hydrogen atomand R3b is selected from
the group consisting of hydrogen atom




10

15

20

25

and met hyl group. 11. A conpound according to claim 10
wherein both R3a and R3b represent a hydrogen atom

wa 2008/Maso8pound according to any precedi ng cl aPe@i/EP2007/008992

wherein R4 represents a hydrqgen atom 13. A conpound
according to any preceding cl'aimwherein R4 represents
a hydrogen atomand R5 is a group selected from
hydrogen atons, hal ogen at@o&IMS CONH2, - NHCONHZ,
-SR7, -SOR7 -S2R7 and -SO 2NHR8. 14. A conmpound
according to claim 13, wherein R5 is a group sel ected

W &SmpyRPeeforauRg): and groups - CONH2 and - NHOONH 2.

15. A conpound according to any preceding claim
wherein R6Ri s ael ected fromgethe group consisting of
hydroggn ajom and Nret _ . FAF conpound e

accordi Ny cl&rjg SR ] §

atom 17 conpound Rceordi y prectdi | ajsm
wher eiH9"RT™t oget her with R2 formthe group
-NH C(O) -CH=CH, wherein the nitrogen atomis bound to
the carbon atomin the phenyl ring holding RL and the
carbon atomis bound to the carbon atomin the phenyl

whereig: hol di ng R2. 18. A conpound according to any

precedi ng claimwherein RL together with R2 formthe
group -NHC(O -CH=CH, wherein the nitrogen atomis

DopnL & Qréif sEiRERRGHh UBHIOM DHRBO arid g hol ding RI

and the®carbon atom1s boun e‘carbon atomin the

phRAYY ahiyd®denl atomgoR2, n and g have a value of GCand m
and. p have a val,ue of 1. 19. A conmpound according to
aniz' Epgsiaen with B 4oim ioawiup NHGIDGHES hrwbaiRga e nitrogen

?Lg@%ﬁd@ﬁ{@%ﬁ%%ﬁbdﬂ 560 iP@Rbr Mg nBRid R BRd the
carbon atom is bound to the carbon atom in the phenyl ring holding R?
R* and R*® are independently selected from the group consisting of
hydrogen atoms and C4.4 alkyl groups
X and Y are independently selected from the group consisting of direct bond
and oxygen atom
n, m and q each independently has a value selected from 0, 1, 2 and 3
p has a value selected from 1, 2' and 3
R* and R® are independently selected from hydrogen atoms, halogen atoms,
C1.4 alkyl, Cq4 alkoxy, -CONHz, -NHCONHz, -SR’, -SOR’, -SO;R’, -SO;NHR®

and the groups
0

*\NJ\NH N

JOI\NH
L

wherein R is selected from C1.4 alkyl and Cag cycloalkyl and R® is selected

. o

from hydrogen atoms and C4.4 alkyl groups
R® is selected from the group consisting of hydrogen atoms, halogen atoms,

C+.4 alkyl and C4.4 alkoxy

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof
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represent hydrogen atonms. 20. A conpound according to

claim1l which is selected fromthe group consisting
wW®20ss4d598L R, S) - 2- ({(1 PCT/EP2007/008992

R S)-2-[4-(2,2-difluoro-2-phggyl et hoxy) phenyl ]-1

-nmet hyl ethyl }am no)-1

- hydr oxyet hyl ] - 8- hydroxyqui nolin-2(1 H)-one4-[(1

R S)-2-({(1

2._%@@@@&@4 ﬁ§¢c§rgﬁgﬁg 49185 PRBFONsiPoxy) phenyl ] -1

- hydr oxyet hyl ] - 2- (hydr oxynet hyl ) phenol acetate Form c
acid -

3. pecqmpeundsaceordingtoang)preceding glaimpvhergsy 920 phenyl et h
oxy) phenyl]-1 -nethylethyl}amno)-1
- hydr oxyet hyl ] - 2- hydr oxyphenyl} formamde ( 1 : 1)

4. & ddrbp <f>l!'|dd accﬁdr(iih to any preceding claim wherein m has a value selected
/?,5)-2-[3-(2,2-difluoro-2-phenyl et hoxy) phenyl]-1 -

frome{liande2-hy| } ani no) 1- hydr oxyet hyl ] - 8- hydr oxyqui nol i n- 2
(1/-/)-one 4-[(1 f?2)-2-({(1
R, S)-2-[3-(2, 2-di fl uor o- 2- phenyl et hoxy) phenyl ] -1 -

5. weédmb@ﬁﬁwé&@jmmg)tobmm wneedinh hag-a(valge exymet hyl ) ph
enol
4-{ (1R -2-[((1f?,S)-2-{3-[(2, 2-D fluoro-2-phenyl et hoxy

6. Bt e wé]mfnm%a%% SAT Wherging Bas Aeyalys pRlpcted

fropmQloracet ate 5-[2- ({2-[
R S)-4-(2,2-difl uoro-2- phenyl et hoxy) phenyl ] ethyl }am no

)-1- hydroxyet hyl]-8-hydroxyqui nolin-2(1 H)-one
" i\%ﬁé%anoz%ééoidké 6 21Am™S WhPdif s D¥fugtdidyy) phenyl ]

hydroxyethyl] 8- hydr oxyqui nolin-2(1/-/)-one

4[("/’)r§}ﬁ-J 2[4 (2, 2-Di f 1 uoro-2-phenyl et hoxy) Phen
8. A| @Ry |]Jg to any preceding claim wherein X represents an oxygen

atc?édr oxyet hyI ] - 2- (hydr oxynet hyl ) phenol

“[(IR, S)-2-({2-[4-(2,2-D fl uoro-2- phenyl et hoxy) pheny
['1-1-nethyl et hyl}
am no) - 1- hydr oxyet hyl ] - 2- hydr oxyphenyl }f or manm de

9. Acqqm%@nd gccordl%g to%m]y preceding cPeri) wl¥ereln Y represents a direct

bond.

10. A compound according to any preceding claim wherein R¥ represents a
hydrogen atom and R® is selected from the group consisting of hydrogen atom

and methyl group.

11. A compound according to claim 10 wherein both R*® and R represent a

hydrogen atom.

12. A compound according to any preceding claim wherein R? represents a

hydrogen atom.
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5-[(1R S)-2-({2-[3-(2, 2-Di fl uoro- 2- phenyl et hoxy) phenyl
] et hyl }am no) - 1-
Whyasoxes hyl | - 8- hydr oxyqui nol i n-2( 1H) - one 5- [ FAT/EP2007/008992
R -2-({2-[3-(2, 2-di fl uoro- 2-penyl et hoxy) phenyl ] et hyl }
am no) - 1- hydroxyet hyl ] - 8- hydroxyqui nolin-2(1 H)-one
4-[ (1R S)-2-({2-[3-(2,2-Di fluoro-2-phenyl et hoxy) phenyl

13 & egMpawncthagcordingyiaranyRiergding slaimmheimBt Fspresaatss
hyﬁ?@ééﬁé t{){rba[\% R( és 3 group Sglreggeéi_ fr%rgnfgydr?%en asoms halkigeenhatoms -
ccbw?r(p INBIEONHy dSRXy:SORT ISGRTyahd*SOBRARE} f or mani de

R S)-2-[(2-{4-[2,2-Di fluoro-2-(2- nethoxyphenyl)ethoxy]

14p%/‘g¥rbé?/®¥é v% ] @n@% Cl%!%]ﬁ n"‘{ﬁ‘?"ﬁ""z is a group selected from

hydfogereatoislan gebups(-CION) add [-NHCDMHQI f1 uor o- 3- phenyl
propoxy)phenyl? 1-net hyl ethyl} am no) - 1
- hydr oxyet hyl ] - 8- hydr oxyqui nolin-2(1 H)-one -

5R§ cqrﬂéﬁrﬁ! 9%&#591939%&& i O%fécﬂﬁg E}%Wé}@ﬁsﬁwgdeét% %om the

grdﬁtt?lcloq &;b?énﬁhr(d 61’; Iﬁylb‘rbéeriatbrﬁ landmetBorygrougy pr opoxy) phenyl ]
et hy am no -
hydr oxyet hyl ] - 8- hydr oxyqui nol i n-2(1H)-one 5-[(1/?,S)-]

16{. %écierﬁ%é Ahog %cgnoogi'_n el é’alﬂQYélﬁtRh%}Qes%nf?é ROGRYRR Hom.

-hydroxyet hyl ] - 8- hydr oxyqui nolin-2(1 H)-one, formate

5- -2-({2-]4-(2, 2-di fl 3- ph I
17, ]C\[géy pqlgpq éé{orq{ng t(() any priecedulr?é ?:Ialmpwr%] elnplr?q)?oog)gggr thWR2

fo@é( ﬁe‘zé%%bh-yl{llli *SOWEHEL UNRE il i itrogén 386m i€ BHUR fo the

cafbay) atont {erhb‘bHe?manm@ ﬁbldd]TgJRllapb ¢y Charionxatpprhisydud o the
met hyl et hyl } am no? drox%gt hyl ] - 8- hydr oxyqui nol i n- 2
carbon-jtoghist the phenyl ring holding
5-[(1R)-2-({(1R S)-2-[4-(1, 1-difl uoro-2-phenoxyet hyl
) phenyl ]-1 -
18”Atdufh@diﬂnd Acuvrdioy-td -any recedind ¢laimavingreinoRY tpgettudri wit R

for(m thl_é) group —NH-C(0O)-CH=CH-, wherein the nitrogen atom is bound to the
carbon atom in the phenyl ring holding R and the carbon atom is bound to the
carbon atom in the phenyl ring holding R2, n and q have a value of 0 and m and p

have a value of 1.

19. A compound according to any preceding claim wherein X represents an
oxygen atom, Y represents a direct bond and R*, R® and R® independently

represent hydrogen atoms.

20. A compound according to claim 1 which is selected from the group consisting

of:

5-[(1R,S)-2-({(1R,S)-2-[4-(2,2-difluoro-2-phenylethoxy)phenyl}-1-methyl
ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
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5-[(1
R)-2-({2-[4-(3, 3-di fl uor o- 3- phenyl propoxy) phenyl ] et hyl

WO 2008109598.- hydr oxyet hyl ] - 8- hydr oxyqui nol i n- 2( RCHEP2INE008992

5-[(1 - -
R S) - 2- ({2 [4-(4,4-difluoro- f phenyl but oxy) phenyl]et hy
| }am no édroxye 8- hy droxEqw nolin-2(1 -one

5- [ (A%, é)‘) 2{ T@qm@@immr%p elpvi@ﬂww)ﬂh\@k\yﬂ A3methyl
oL A5 AR tcrorumethy{phengl acetat

> o&,bgpﬁ) 28t (Bl SRR AR S8 B P BRUNI SR RO ithbYy
I P%f’“ﬁgy%qflﬂémlwegh{’]}’?ﬁ@é?g%ﬁbwgﬁl i %@gfbg&;/ghiehyl} formamide

di hﬂjﬂ())qw nol i n-5-yl ) et hyl ] ani no} et hyl )'phenoxy] et hyl } b
enzamde N ((1 R §)-3-{1
1 (5*(f(1Bbﬂd{(ﬂﬁ3)—?--23{(2mlu@oh&ﬁheﬂvlemwmmwﬂy 2- ox

o noistaydRming: L hydiayet BRI EAG
P REE NG B etk 2ot bhanilaboxyohany by o hy!
L) Sgtr%gp ?Wﬁh@%)‘ Ehﬁ@(ﬁthﬂ 2[ @‘yfmx %%2?4'? tr]’ﬂ 0) phen
ARG G RIS RTYor2-Renyletharymetoyliphenyli!-

ydr eethylethgl)amind¢ Lhylirorpeth§R - (hydroxfy methyl)phenol acetate
R S)-(2-{[2-(4-{2-[3-(cycl opentyl sul onylglphenyl] 2, 2-

di E EL[QI @ggﬁwgz vdiflesraye-bashyiethoky ipHéngiseihamind-f
xyqui nol i
5 [ byq!mxmthyl]@{-ayémxy@nzolm -2(1ibrane2- phenyl et hoxy) pheny

I]-
di rrét[hW)eZ'lﬁ@ Mal, %&fluprm?dpwwthyxy )pBenyllatay}aninedli n
I cceptable salts and

ol Db RISl 2GR
4-[(1R,S)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1 -
hydroxyethyl}-2-(hydroxymethyl)phenol
{6-[(1R,S)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]-1-methylethyl}
amino)-1-hydroxyethyl]-2-hydroxyphenyl}formamide - formate
5-[(1R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R)-2-({2-[3-(2,2-difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
4-[(1R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyl]lethyl}amino)-1-
hydroxyethyl]-2-(hydroxymethyl)phenol
{6-[(1R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyllethyl}amino)-1-
hydroxyethyl]-2-hydroxyphenyl}formamide
5-{(1R,S)-2-[(2-{4-[2,2-Difluoro-2-(2-methoxyphenyl)ethoxy]phenyl}
ethyl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one



10

15

20

25

2 1. A pharmaceutical conposition conprising a
therapeutically effective anbunt of a conpound

W@wendispry t o anyone of clainms 1 to 20 and a PCT/EP2007/008992

pharmaceutical Iy acceptabl e rier. 22. The
pharmaceutical conposition of claim2 1, wherein the
conposition further conprises a therapeutl cally

ef f éel(l Re-2:lfdfh 6)-8f[4dBL-difluata- a-p(menehprmrvmwmnw]d -methyl-
3%2?&ﬁw}qrﬁlgolﬁW?w%?ﬁﬁt—é—nv@r@gs"ﬁwf'b%‘m Bhe! & ™M 22

i8S S GrElartae e b BRRRb ol T
accwyercss@/emwwwowc%mh@lnn@ tFi)ore0 23, wherein the

conposititon 'S fornulated for adm nistration by

o RS20 (£ TNl AN ATEA ST AN o) 1

ot hdwydrdwyetipdle8-hydrmxyquinoli?@(1AReneonbi nati on of claim

+25 wherein the other therapeutic agent is a

cor - ORISF[dR{2- W(aﬂtdlﬂllwafquln@hWethgzy!)t@ nugthaxypPleyl]-
inhibitor.27. A nethod of treating a di sease or
cond@thylkamipg)-a- Wﬁmet%ﬂk%@yaf@wqwnphw@ﬂ Hupaadpgnate

receptor activity, the method conprising admninistering

tg Bhlé 7 Remirdr({2-[4- @2 Blyeta-Bwlieny peopaonp Yéiﬁﬁl)/ﬂﬁ"bmo)a1'
24. 28.
e hRRRE R fiR %%ﬁlmﬁ;héﬁfﬁiﬁté*ﬁ. seﬁsé"orh o
T
MR GL IO Pl St R e s L Sl
chr @rﬁétﬁyl@hﬁ;ﬂ}@ﬁﬁhoyﬁ-h‘?wdig@ﬂfm -Slh§e@dxgquirblin-2{EHEhérod
27 ‘'wherein the

of claim i sease or condition is

sel %C['(ﬁQ) br {('TR*SFZ%-‘WH -ifliIGroS2- bﬁ@n@iye@ﬁﬁ)ﬂ@n%]habor
gl aucons, neuro ogical disorders, cardia
methylethyl}ammo) 1-hydroxyethyl]-8- hydroxyqumolm 2(1H)-one

5-[(1R)-2-({2-[4-(3,3-difluoro-3-phenylpropoxy)phenyl]lethyi}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(4,4-difluoro-4-phenylbutoxy)phenyllethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3- _
methylphenyl]ethyil}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-fluorophenyl]ethyl}amino)-
1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
3-{1,1-difluoro-2-[4-((1R,S)-2-{[2-hydroxy-2-(8-hydroxy-2-0x0-1,2-
dihydroquinolin-5-yl)ethyllamino}ethyl)phenoxy]ethyl}benzamide
N-((1R,S)-3-{1,1-difluoro-2-[3-(2-{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-
dihydroquinolin-5-yl)ethyllJamino}propyl)phenoxylethyl}phenyl)urea
5-{(1R,S)-2-[(2-{4-[2,2-difluoro-2-(3-
fluorophenyl)ethoxylphenyl}ethyl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-
2(1H)-one
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di sorders, and inflammtion. 3 1. The method according

to anyone of clains 27 to 30 which nethod further
W@9p04eses adni ni stering a therapeutically ef fRCI/ER207/008992

amount of one or nore other. {daerapeuti c agents. 32.

The method of claim3 1 wherein the other therapeutic

agent corticaosteroid, an anticholinergic agent,

o Bt Al 2 S48 clopari ueIPBe Wb at | ng t he
comisfeShoRy R A ARI i bl I kyethiE 8T R quinelin-

mod@(dHpogweanount of a conpound as described in anyone
of claims 1 to 20.

5-((1R,S)-(2-{[2-(4-{2-[3-(cyclopentylsulfonyl)phenyl]-2,2-
difluoroethoxy}phenyl)ethyllamino}-1-hydroxyethyl)-8-hydroxyquinolin-
2(1H)-one

5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)phenyl]-1,1-
dimethylethyl}amino)-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one

and pharmaceutically-acceptable salts and solvates thereof.

21. A pharmaceutical composition comprising a therapeutically effective amount of
a compound according to anyone of claims 1 to 20 and a pharmaceutically

acceptable carrier.

22. The pharmaceutical composition of claim 21, wherein the composition further
comprises a therapeutically effective amount of one or more other therapeutic

agents.

23. The pharmaceutical composition of claim 22 wherein the other therapeutic

agent is a corticosteroid, an antichlolinergic agent, or a PDE4 inhibitor.

24. The pharmaceutical composition according to anyone of claims 21 to 23,

wherein the composition is formulated for administration by inhalation.

25. A combination comprising a compound according to anyone of claims 1 to 20

and one or more other therapeutic agents.

26. The combination of claim 25 wherein the other therapeutic agent is a

corticosteroid, an antichlolinergic agent, or a PDE4 inhibitor.
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27. A method of treating a disease or condition in a mammal associated with p2
adrenergic receptor activity, the method comprising administering to the mammal,
a therapeutically effective amount of a pharmaceutical composition of claims 21 to
24,

28. The method of claim 27 wherein the disease or condition is a pulmonary

disease.

29. The method of claim 28 wherein the pulmonary disease is asthma or chronic

obstructive pulmonary disease.

30. The method of claim 27 wherein the disease or condition is selected from the
group consisting of pre-term labor, glaucoma, neurological disorders, cardiac

disorders, and inflammation.

31. The method according to anyone of claims 27 to 30 which method further
comprises administering a therapeutically effective amount of one or more other

therapeutic agents.

32. The method of claim 31 wherein the other therapeutic agent is a corticosteroid,

an anticholinergic agent, or a PDE4 inhibitor.

33. A method of modulating the activity of a B2 adrenergic receptor, the method
comprising stimulating a p2 adrenergic receptor with a modulatory amount of a

compound as described in'anyone of claims 1 to 20.



