- 1 - DERIVATIVES OF 4-(2-AMINO-1-HYDROXYETHYL)PHENOL AS
AGONISTS OF THE 2 ADRENERGIC RECEPTOR FIELD OF THE

d}g\é&l\l/;u%&l; The present invention is directed to novel i32 adrenergic
receptor agonists. The invention is also directed to pharmac@Gtica2z007/008992

compositions comprising such compou_nqis_, methods of using such
compounds to treat diseases associated with 132 adrenergic receptor

RERVILATAVE PrOFesgespMIc DtemmepiReeeuse N (O PIERaingS UbONIS TS OF
compounds. BACKGI%O@L;ND OF THE INVENTION J32 adrenergic ;
receptor agonists are B %é@(ﬁ%%l@@%é& 1§?fhe treatment of

pulmonary diseases such as asthma and chronic obstructive pulmonary
disease (including chronic bronchitis and emphysema). 2 adrenergic

FIECEPtor agpnigis/ RIS 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
Theterasentdieetivity) sndietcttitondueiioraaiestinic Téssptireisoisistd ot

. it] 132 adrenergic receptqr agonists having improved
e e e S e e
Cﬂmmpméﬂmmie@Wﬁwhm%wem%mmm% atspeated with
C lor duration of action. W .
B EA Sl A 83588 o nlsrmrstatess s or
peprapogisdshicarprsseds. 2 adrenergic receptor agonist activity.
Accordingly, there is provided a compound of the invention which is a

compound of formula (1): 0 5(I) wherein: R1 is a group selected from

BACKCHEURY BE e RAERASKrogen atom: or

B2 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 p2 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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R1 together with R2 form the group -NH-C(0)-CH=CH-, wherein the
nitrogen 10atom is bound to the carbon atom in the phenyl ring holding R1
? [lgé)n atom is bound to the carbon atom in the phe él r
|ng ‘&% 3a and R3b are independently selected from trf %%607/008”2
consisting of hydrogen atoms and C14 %Ikyl groups XandY are
independently selected from the group consisting of direct bond 15and
Bbt%éveat@n provigen aovedaechdndep dmaterubsbss 2 \@ivensefictedeptor
lue selected from 1, 2 and RS .
e |}19 e%gé%n@édﬁycsoer ec @e% ﬁg\&%ﬁ% rrogen qgtor%osmﬁgyogeqﬁfgn%\feei'zn which
iglRy¢og P ENicbsd fomMHD; -NHCONH2, -SR7, -SOR7, -SO2R?7,
-SO2NHR8 20and the groups NHN NH wherein RT is selected from C14
alkyl and C3-8 cydli‘éilk and R8 is sgfected from hydrogen atoms and

C14 allg RN edfrom the rouﬁ nS|st|ng of hyggegen
atoms, haldg C ]R Hlkyl-and eX j

phar O%é wolvate or steremsomer th MES
2008/ 598PCT/EP2007/008992 3-

(1)

wherein:

¢ R'is a group selected from ~CH,OH,-NH(CO)H and

e R%is a hydrogen atom; or

o  Rtogether 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?

¢ R%*and R are independently selected from the group consisting of
hydrogen atoms and Ci.4 alkyl groups

e Xand 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  p has a value selected from 1, 2 and 3

e R*andR%are independently selected from‘hydrogen atoms, halogen atoms,
C1.4 alkyl, C14 alkoxy, -CONHj, -NHCONH;, -SR’, -SOR’, -SO,R’, -SO,NHR?
and the groups

0
*\)J\

*~N" "NH N™ “NH

S

wherein R’ is selected from C;.4 alkyl and Cs.s cycloalkyl and R® is selected

' 0

from hydrogen atoms and Cy.4 alkyl groups
® R® is selected from the group consisting of hydrogen atoms, halogen atoms,
C1.4 alkyl and C44 alkoxy

or a pharmaceutically-acceptable salt or solvate or sterecisomer thereof.
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The invention also provides a pharmaceutical composition comprising a
compound of the invention and a pharmaceutically-acceptable carrier. The

“}Bv&g%%g%ther provides combinations comprising a compoiggg“?l;zt@ﬂe” 08992
invention and one or more other therapeutic agents and pharmaceu ICAl

compositions comprising such 5combinations. The invention also provides
a method of treating a disease or condition associated with 2 adrenergic
Teedprentienal§qe@Vidpamphriryarsstisal sompesitienaamprigingmaicompound

ARAEHRIBHIRIRN A YRR aEEL EANIRERARE RIS BAT RN A MRVERIRSH R HNer

disorder, a cardiac disorder, or mflammatlong iIn @ mammal, comprising

PrOYdSHRSBRINGHONECAMPHEIRY 3 $REMRPRIE QL@ iv@niionABRMNST @f more
stRBmMALRpHetitoaimstinn JhaiwestivaleBhpidiavitesommaiiseth

tregtment comprising administering a therapeutically effective amount of a
72885 of a compound of the invention together with one or more

eyt ats. 15in rate and distinct aspects, the,invention.,
R BRSSO aRea T A LS A B
withi 2 axrersafyit freqaetpadotivity ifgpgLa delofshan disdase, Bhehraeattma or

S LR D B o e

In medica
diserdemafastdiacafisoiuienubaticfaomatidicbimentinnedtcuedisegse or
' ' 2 rgi ivi 0. ulmanar
A SO AN, PSR P BRI Gt & BLUBIRBAYa o
thedneentipibdhgliaveotinn & ikeroreyidgsdisoribochaf dremmeyardmpising

é@ﬁﬁr’i‘&r{@ﬂ%‘é S RNR ANyt DT & Rl P G RURERALG oF | %owggu nd

INVENTION When describing the compounds, compositions and methods
obthednvoatienfoasthrnwithreephA athes tBrsRAGtinagamtss, unless
otherwise indicated. WO 2008/046598PCT/EP2007/008992 - 4 -

In separate and distinct aspects, the invention also provides synthetic processes
and intermediates 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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The term "therapeutically effective amount” refers to an amount sufficient
to effect treatment when administered to a patient in need of treatment.
wasiglm freatment” as used herein refers to the treatment of a disease
g"mecﬁcafscondition in a human patient which includes: (a) 5?@0@)ﬁ{5%7é"°8992
the disease or medical condition from‘odt:Curring, i.e., prophylactic
treatment of a patient; 10(b) ameliorating the disease or medical condition,
Tihe, teausithg rapesisiily effeesidésaame ot nefelis 4b @nditionnhsaffisiéabtp effect

tEEHBRISARAGUIRIAISRASE B 21581EA! APRAUIFR: heariaqina the

development o Isease or Ical condition in a patierit; or 15 (d)
alleviating the symptoms of the disease or medical condition in a patient.
The phrase "disease or condition associated with 2 adrenergic receptor
Tawitety iticdaties el dssesse staths @icvs ta tigiticatsndidtsfre disease t()jr
n r that 20 are found in the future, to be associate
rr\?vglﬁ]@%y J?(ﬂ%e%%?g?ﬁ:{v?e%%m%? ggﬁ\%?}/ ﬁ%'ﬂ?sl%%%% states include, but are
not limited to, pulmonary diseases, such as asthma and chronic
obstructive pulmonary disease (including chronic bronchitis and

(ampbysating ties disdbas oewieligitaonightieioaneceareing disopephyiactic

adrenergic receptor activity is also known to be associated with pre-term
tﬁ%%g?%%gié Hﬁg?ﬁ'&tional Patent Application Publication Number WO
98/09632), glaucoma and some types of inflammation (see International
Patent Application Publication Number WO 99/30703 and Patent

(ByitendeatiRybleaiosu el Rl &rtifidA) i ¥V Qausing regression of the

2008/046598F?CI{EP2 )07/008992 - 5 -
disease or medical condition in a patient;

(c) suppressing the disease or medical condition, i.e., slowing the development of

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

The phrase "disease or condition associated with B2 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 82 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. p2
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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~ The term "pharmaceutically-acceptable salt" refers to a salt prepared from

a base or acid which is acceptable for administration to a patient, such as
%@mmgg9§uch ;alts can be derived from pharmaceutlcally-acce table
Inorganic or organic bases and from pharmaceutlcally-acceplfgbrfg 2007/008992
inorganic or organic acids. 5 Salts deti¥ed from
pharmaceutically-acceptable acids include acetic, benzenesulfonic,

- bag ke ﬁ&lﬂﬁh@Wyﬁuﬁ@ﬁMes@Tf&f&ﬁWméglt@mm from a base
&J%W{Ehmqé%e%m%P%mms{ﬁﬁbcn fpalsls ig}ﬂl'gugﬁagg%"&al?wmal.

methanesulfonic, mucic, nitric, pantothenic, phoSphori¢, succinic, sulfuric,
Sathrkateoidect i emanaonaceutinalixaczentphit dtorgenl; or organic
BeRadinlicichpRaRiseaiananizateninanidinandaie Bkerbaticalail
preferred are salts derived from fumaric, hydrobromic, hydrochloric,

acetic, sulfuric, methanesulfonic, xinafoic, and tartaric acids. 15Salts

derived from pharmaceutically-acceptable inorganic bases include

%ﬁﬁmﬁﬂr_me@lmpmmﬂmiwmt@ammlddbi_meﬁc, _
seageﬁémmaaeﬂgﬁc,%aﬂ@{b%%aﬂ}?a@magﬂ&méma Aaddng like.

Particularly preferre are ammonium, calcium, magnesium, potassium
AvePSi Olutaric. PolseRp BuciVavrashi @it iactise mnalely- saip taisiedelic,

rﬁ&ﬁé‘%%ﬁﬁﬁdﬁﬁ{H%,%H&?EQH@@%@?SRQ%@%Eﬁ'giﬁfé’, SWDSS: tartaric,

including substituted amines, %/cllc amines, n I{-occumng amines
i

RefRiupReREfoRif iR TRIgiH M/ dieinien 2piMERIE, asidlimapadisilic (1,5-
H&ﬁﬁ'ﬂﬁl@ﬁw&lmﬂﬁ@%iéﬂﬂﬂﬁ4?’8*%'.@%@%%&?%@@@9%@%'derived

2-dimethylaminoethanal, ethanolamine, ethylenediamine, N- o .
"EBAWTE o RETFRO TR ISR RTINS ERtm I Wiacosihanes Hisnisnsinafoic,
anditattangiaeidsopropylamine, lysine, methylglucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethylamine, trimethylamine, tripropylamine, tromethamine and the like.
WO 2008/046598PCT/T,P2007/008992 - 6 - The term "solvate" refers to a

IR SIESVGA GRS PeRREMGRUtCE]YoRECBPIRRIRIRRGERRNIfRASES BSlUgeS i.e, a

AOTPAHGRIBAUTHEBHRILAT, TOHFEMASALTIRAYACHERLAR el h ERRIRDT,

and one or more molecules aof a solvent. Such solvates are typicall

MANgaN I IR AFNE LSS LT SR R RS ik s Eéfﬂféﬂéﬁé{ pseferred

asoldenhdnepresarviativensadrrisiamnchotes Biv anafxmmpieawater,
methanol, ethanol, isopropanol, acetic acid, and the like, When the solvent

is water, the solvate formed is a hydrate. It will be appreciated that the

term "or a pharmaceutically-acceptable salt or _ .
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, pofyamine resins, procaine, purines, theobromine, triethylamine,

trimethylamine, tripropylamine, tromethamine and the like.
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v%‘%ﬁ{/% %gcally acceptable salt of a stereoisomer of a compound o

10solvate of stereoisomer thereof' is intended to include all permutations
of salts, solvates and stereoisomers, such as a solvate of a

form The ten-n "amino-protecting group” refers to a p &g&gﬁ&omosm

group suitable for 15preventing undesiked reactions at an amino nitrogen.
Representatlve amino- protecting groups include, but are not limited to,
Toegrmacsolyatep Eﬁfﬁfﬁé&mmmﬁmnbyggregpte forohedsbgastylpr more

AR BPILSIIREPS: SYCBABIGHRY %ﬂ%%?@rﬁonyl Qa%rrsmaceéjtlcally-

arylmethoxycarbonyl groups, such as oxycar

R ERRIAING B RBHROArBORYITE PRI e IetyEaIaim sobiErit. Bubbrsaates
Aa(EPicaliyeiistalang sbifbrs kit Bt LR ﬁ%ﬁé‘&%éﬁ%’% é‘?s@ﬁ‘r‘é‘ and

as trlmethyls | (TMS) and tert- butyldlmethylsn (TBS); a
SRR BS@ﬁ%ﬁ‘&é&ﬁ@U%ﬁﬁ nhsie by &@Y&é@ﬁﬁgﬁgl@uﬁﬁane{nﬁh@nol

dreYRNisgpopaREeddeRsioRs ahd UIREYWIFRPHRERIIGERPENSer, the
sé{deroxggfﬁg%protec groups include, but are not limited to, alkyl groups,
AyF 8 ﬁr 8ifd tert-butyl; acyl groups, for example alkanoyl
groups, such as acetyl; atylmethyl groups, such as benzyl (Bn),
p-methoxybenzyl (PMB), 9- fluorenylmethyl (Fm), and diphenylmethyl

lfgﬁiﬂ f&iﬁ’glrﬁ%%?%éfl }t/ﬂé‘ﬂ[’gﬁBEfS)Gé‘Pg ?{‘%‘ ;?%HHH@H‘LMI@QWQM@Q@BQ salt or

SNSRI ewet‘)smenﬂeerr%leehmaﬂcp@aﬂmetmaﬁgans

SOIHEB ahdesteireorbrAbESEEENARCRBENGS 872 IPNSAHABINE IS cceptable

t tiomers, and mixtures enriched in one or more
sé?gpin i%%?tf%%ﬁnﬁé%m%qHaéﬁtmmad@scnbed and claimed

encompasses the racemic forms of the compounds as well as the
individual 5enantiomers, diastereomers, and stereoisomer-enriched

TREGEHRS:dMAB-RRRIIRE SIS FeRAW WS REEREMY Bl S avRA R Yalue
p(r)eventing undesired reactions at an amino nitrogen. Representative amino-
protecting groups include, but are not limited to, formyl; acyl groups, for example
alkanoyl groups, such as acetyl; alkoxycarbonyl groups, such as tert-
butoxycarbonyl (Boc); arylmethoxycarbonyl groups, such as benzyloxycarbonyl
(Cbz) and 9-fluorenylmethoxycarbonyl (Fmoc); aryimethyl groups, such as benzyl
(Bn), trityl (Tr), and 1,1-di-(4'-methoxyphenyl)methyl; silyl groups, such as
trirﬁethylsilyl (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 diphenyimethyl (benzhydryl, DPM); silyl groups, such as

trimethylsilyl (TMS) and tert-butyldimethyisilyl (TBS); and the like.
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In another embodiment the compounds of formula (1) have an n value of 0.
10 In still another embodiment the compounds of formula (I) have an m

\VB'%% 2 preferably of I.  In yet another embodiment the

compouné of formula (1) have a q value of 0 or 1, 15preferabfyfgf&07{08992
another embodiment in the compounds’cf formula (1) X represents a

oxygen atom. 20In still another embodiment in the compounds of formula
(herompresents af theftvemtion comtstill ahiststoniadveetdrindiordingly, the

- hyd dR3bi
S T o ot RS Rl i ome o

mestpreasanmohdtre Reapaef REbmepntissrasdestrimehanioiaimeet

SRR RS T IHETRIOIML IR L RIDA e

hydrogen atom. 30 In another embodime e com oun ormuta
?D@QHQ’@E@SQ!ﬁ%tﬁrﬁ‘}ﬂ\@@eﬁ"éi@ﬁ@r&ﬁ&%%%@rm rﬂﬂoﬁNMdrogen
atoms, halogen atoms, -CONH2, - NHCONHZ2,-SOR7, -S02R7 and
-SO2NHIR5, more preferably, R4 represents a WO

|BCOBEMIBSAIRTROT IR ESHPUANRAT fdmilydlIy BN atPpvanstRB 1s a group
selected from hydrogen atoms and groups - CONH2 and -NHCONH2. In

still another embodiment in the compounds of formula (l) Re is selected
|ir@mothe rsegnbagicEnsitie goof ywindg @f fetonn) 4l (Y faeaten variBydfayoup
and methoxy group, preferably R6 represents a hydrogen atom and a
methoxy group, most preferably a hydrogen atom.  In another
larsifibanather igreheodiompbthedecnfiformdiact fdrmute éiHeaweitm R2 alue 301 or

Zthﬁrgf@t‘é‘BINT"\C(o) -CH=CH-, wherein the nitrogen atom is bound to the
carbon

In yet another embodiment the compounds of formula (1) have a q value of 0 or 1,

preferably of 0.

In another embodiment in the compounds of formula (1) X represents a oxygen

atom.

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

In stilt 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 (I) 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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atom in the phenyl ring holding R1 and the carbon atom is bound to the
carbon atom in the phenyl ring holding R2. In still another embodiment in

e ynpds of formula (1) R1 together with R2 15 form the grou (
%ﬁg%ggaﬁ—i:CH wherein the nitrogen atom is bound to thé)%gyr'f)‘fg‘loawn
in the phenyl ring holding R1 and the ¢&rbon atom is bound to the carbon

atom in the phenyl ring holding R2, n and g have a value of 0 and m and p
hudwaarnnierarndR’lis gaaranpthelestati dimdnytingen etonpoandgesups -

%NW?&H&(WHES an oxygen atom, Y represents a direct bond and

R4, R5 and R6 independently represent hydrogen atoms. In still another
embodiment in the compounds of formula (I) R1 together with R2 25 form

Fﬁ%tﬂf%%ﬁ{\é?'e%&ﬁgn@H't%%ﬁiﬁ&u%@igpﬁﬂlé@ M IRCRUGLQ S rom the |

carbon atom in the phenyl ring holding R1 and the carbon atom is bound
e %%ras@ﬁrzs&&%hvﬁfﬁsqma?%mnﬂgmaia@mzmﬁe@mﬂgqmerw\mmbm

Ol PARREG RYAIHR Sére s IORIRSEH RPN S Al o
%ﬂ?&t bond agd R4,HR5 ano? Rgﬁﬁldependently represer??gho% c%ﬂéﬁ FigS:

RS20 PAYHERIENAMTIdUal compounds of the invention include: WO
2008/046598PCT/EP2007/008992 - 9 -

L o A A 6 o
thé(GRE)-NKHRH) 412 vidiBusirotRenigogterihasin 0§ eBvRd ko weévarbon
AU R U B B BRI BhETR A2 o

aIoyi]in-theplydryhsitgrhdttinglRAyd roxyethyl]-2-hyd roxyp henyl) forma m

ide (1:1)

In still another embodiment in the compounds of formula (1) R' together with R?
form the group —NH-C(O)-CH=CH-, wherein the nitrogen atom is bound to the
carbon atom in the pheny! 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 (1) R" together with R?
form the group —NH-C(0)-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:
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5-((1R)-2-({(1R,S)-213-(2,2-difluoro-2-phenylethoxy)pheny11-1 -
methylethyl}amino)-1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one

&ééﬁ@@{ﬁ%ﬁ(lR ,S)-2-[3-(2,2-difluoro-2-phenylethoxy)pheny g“E/Epzom/oos»z

mino)-1-hydroxyethyl]-2- (hydroxymethyl)phenor
R)-2-[((1R,S)-2-{3-[(2,2-Difluoro-2- pheﬁylethoxy)methyl|pheny11 1-
methylethyDamino)-1-hydroxyethy11-2-(hydroxymethyOphenol acetate
542-(BA(IR S)2H(X RMaok-{2.Bretifiytscndghpneesieyyplenyib)-methyl

éi?ﬁl%&;% Zn[ﬁné hm%ﬂgzenygdﬁoxy ﬁﬂglﬁr;‘/]lzesh@ I.gr?l?no) 1-
gydzroxymw;&ﬁ% e expoaialin; Z(mlﬂﬂdr@r@ﬁt?édy%lthoxy)phenyn -1-methy!
S R RIS RRS e
cmino e e MRS e S
5-[(1 B¢ 2 4B ethdatifliaroimo phdndekpaiiyheryidnoxypiaimnd) formamide
hydrogy tﬁyll -8-hydroxyquinolin-2(11-0-one 5-[(1R)-2-({243-(2,2-difl

uoro- -phenylethoxy)phenyl]ethyl)amlno) -1- 25hyd
roxyety( &) @)iqip2[@ddirasn4Lthenylethoxy)phenyl]-1-

R,S) quoro- -phenylet henyllethyllamino)-

hydroT;}’e&Pﬁﬂ éy @ﬁ{} y%?%ﬁzgl—)rf)ydro%yqu%oﬁn bQ?M—one

(5- [(1 ylz I thR flamino)-1-

hydrox ﬁ %@9/ 6§ yp gxéoﬁg‘?m%%g R/\%w&%{%’%%'l‘wp

2008/0%5989@%20})71@@89&281@9 -2-(hydroxymethyl)phenol
4-{(1R)-2-[((1R,S)-2-{3-[(2,2-Difluoro-2-phenylethoxy)methyl]phenyl}-1-
methylethyl)amino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol acetate
5-[2-({2-[(1R,S)-4-(2,2-difluoro-2-phenylethoxy)phenyllethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyllethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
4-[(1R,S)-2-({2-[4-(2,2-Diflucro-2-phenylethoxy)phenyllethyl}amino)-1-
hydroxyethyl]-2-(hydroxymethy!)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)phenyljethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R)-2-({2-[3-(2,2-difluoro-2-phenylethoxy)phenyljethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
4-[(1R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyljethyl}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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5-{(1R,S)-24(2-{4-[212-Difluoro-2-(2-methoxyphenyDethoxylphenyl}
ethypamino]-1-hydroxyethy11-8-hydroxyquinolin-2(1H)-one

-({(1R,S)-2-[4-(2,2-difluoro-3-phenylpropoxy)phenylp-methylethyll
Ino %ﬁ%droxyethyl]-8-hydroxyquin éi)n-Z(lH)-one BETIER ko2
55-[(1R,S)-{2-{[4-(3,3-Difluoro-3-phenylpropoxy)benzyllJamino}-1-

hydroxyethyl)]-8-hydroxyquinolin-2(11-0-one

5-[(1 ,sislléigb&[z?z{é: ?Rr&@@&%ﬁawstbpﬁmmﬁmylmmm-1-
hyd \ qu}qx}@/,q% i wh inolin- N
[g(ggﬁ?@é&m%ro-2-pheny@ﬁ%@@%ﬁ&?%g@%}:{& &
10ethpHatRIAHIHRABp-RypIHR 12 Bl escBpheng iopdxd fbheng]-frrmtaks -

T TR

>108.8) G2 (@B AT s T
methﬁe@ﬁjggﬁ[l% -1%’3%%33%{%&]‘-8- y&%gw&ﬁ'ﬁ%ﬁé
155-[(LRyoxygthw S phygroxyadinabro2bl pirenexyethyl)pheny1]-1-

methy, I00):-1-hydroxyethyli-8-hydroxyquinolin-2(111)-one )
5[(1%%@%%@?%6%%‘@%% rﬁ%?ﬁ&?&)‘b’r?&%é HeHyyamino)-1-
hydroRyetbyiidtiBAaangryoxinalito®ii2) fdrene
5-[(1R,S)-2-({214-(4,4-difluoro-4-phenylbutoxy)phenyljethyflamino)-1-
20hydrdid/Beayi 128 Rydrdrdifietire-2-pRgraytethoxy)-3-methoxyphenyl]-

5-[(1F%t‘ﬁlﬂ?aG%M)z@@y&&ﬂ%%%g%ﬂ%%%@Pfc?ﬂn-zg H)-ane, formate

methylphenyllethyflamino)-1-hydroxyethyfl-8-hydroxy IN-2(1H)-one

5-[1(1hF5d$of&@f@q@é@ﬂwmwwﬁp%aﬁmmmmmwmo
Do (R oD F S (FYRoxy-2-0x0-1.2-

dihy e R SR R R BRERDBH SRS de

methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one,

S-[(1R)-2-({(1R,S)-2-[4-(1,1-difluoro-2-phenoxyethyl)phenyi]-1-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

5-1(1 R)—2-({2-[4-(3,3-diﬂuoro—3-phenylpropoxy)phenyi]ethyl}amino)—1 -
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(4,4-difluoro-4-phenylbutoxy)phenyljethyl}amino)-1-
hydroxyethyi]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S5)-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-fluorophenyijethyl}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)ethyljamino}ethyl)phenoxylethyl}benzamide
N-((1R,S)-3-{1,1-difluoro-2-[3-(2-{[(2R)-2-hydroxy-2-(8-hydroxy-2-ox0-1,2-
dihydroguinolin-5-yl)ethyllamino}propyl)phenoxylethyl}phenyl)urea
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N-((1R,S)-3-{1,1-difluoro-2-[3-(2-{[(2R)-2-hydroxy-2-(8-hydroxy-2-o0x0-1,2-
dihydroquinolin-5-ypethyflamino}propyl)phenoxy)ethyl)phenyl)urea WO
46598PCT1EP20071008992 - 11 - ;
@9{%&}3 éég?[(z-{442,2-dif|uoro-2-(3- PCT/ER2007/008992
fIuorophenypethoxy]phenyl)ethypami'n?)}-'l-hydroxyethyl)-8-hydroxyguinoli
n2(1H)-one 5-{(1R,S)-(2-{(2-(4-{243-(cyclopentylthlo)pheny1]-2,2-
5difludrdeiReXy kol erlgpetryt Bivmiei2t(hy droxyethyl)-8-hydroxyqu nofin-

o o e oot

ydroxyethyl)-8-hydrfoxyqu i nolin
H)-oné{168-pAR, S)-2-({214-(2,2-difluoro-2-phenylethoxy)pheny11-1,1-
dimethy inQ)-1- oxyethyl]-8-hydr uipqlin-2(1H)-one and
phar é@%%%@éé%%%@éi?i"ﬁ%&‘%%&?@%ﬂé@og'1sof outstanding
interestfarertethoampbengsethyllamino}-1-hydroxyethyl)-8-hydroxyquinolin-
4-[(1%@%;@:&51R,S)-2-[4-(2,2-DifIuoro-2-phenylethoxy)phenyl]-l-methyl
ino)-

ethylla 53nydroxyethyl]-2-(hydrox_ymethyl)phenol acetate Formic
acid -équﬂa%ﬁlzZ{éﬂ 4@[3’%%&;&%&9{9@9rfa-@mﬁﬁ@mtb%)
phenyl]-1-methylethyl y )-2-hydroxyphenyl)

y ammo?-l-hyd_rox ethy o
formashiigeregthonytphenyl)ethyljamino}-1-hydroxyethyt)-8-hydroxyquinolin-
5-[2-(@’(—[(1)33@-4-(2,2-diﬂu_oro_—2-phenylethoxy)phenyI]ethyI)-amino)-l-
hydroxyethyl]-8-hydroxyguinolin-2(1H)-one

5-[(1R)-RA(®8Y A4{2- i@ atifysheriisiboyidioanyiieshyl}aiyino)-1-

hydrOéYn%'lX'Jrglhh;}ff’e{%ﬁ‘Xgﬂiﬂﬂ'y‘/ % %/'é'ﬂigl)ﬁ-%-hydroxyquinoiin—2(1H)-one

and pharmaceutically-acceptable salts and solvates thereof.

Of outstanding interest are the 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)phenyllethyl}-amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyljethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-{(1R,S)-2-[(2-{4-[2,2-Difluoro-2-(2-methoxyphenyl)ethoxy]phenyi}
ethyl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-{[4-(3,3-Difluoro-3-phenylpropoxy)benzyllamino}-1-
hydroxyethyl)}-8-hydroxyquinolin-2(1H)-one
5-{(1R,S)-2-[(2-{4-[2,2-difluoro-2-(3-fluorophenyl)ethoxy]phenyl}-
ethyl)amino]-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one
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255-{(1R,S)-2-[(2-{442,2-Difluoro-2-(2-methoxyphenypethoxy]phenyl)
ethyDamino]-1-hydroxyethy11-8-hydroxyquinolin-2(1H)-one

4[4 (3,3-Difluoro-3-phenylpropoxy)benzyliaminol-1- )
“ﬁ %%&%%t yD]-8-hydroxyquinolin-2(1H)-one PCT/EP2007/008992

5-{(1R,S)-2-1(2-{442,2-difluoro-2-(3-flubfophenypethoxylphenyll-
30ethyDamino]-1-hydroxyethyl)-8-hydroxyguinolin-2(1H)-one WO
2008/@455%{@4@&%@%@9@ -24henylethoxy)phenyl]-1,1-dimethyi-

aminol D R e eion

comprises also pharmaceutical compositions comprising a 5
therapeutlcally effective amount of a compound as hereinabove defined

ThRIIRVSMIAN SOBRISRS alsophapracsHiica! rrarresitinfmenpssing a

tREPEPBLIRAN TR YN0 BAOINE SH HCH PRBLRRPHIO AHIREE CRIYIRRY And a
thera eutlcallﬁ effectlve amount of one or more other therapeutic
d%ﬂag}ﬁ%" UeqUy RS RN ERITRENL of the present invention that the

pharmaceutical composition is formulated for admlnlstratlon by inhalation.

15 The ound the entin ent hereina deflned ma
B R R P s

Wsammsemmdﬁwwdwonpdm%m@MWMtlc

%% tichlolinergic agents and PDE4 inhibitors. 20In a preferred

odiment of the present invention the combination comprises a
compound of formula (1) as hereinabove defined and a drug selected from

fhe gcovgcoppioupal v iasoae pioRIenals BROAEIAIRAL a(dene .

furany onypoxy]-11p-hydroxy-16a-methy1-3-0xo-a
CPhRPB BiRNIR: fasTauirdoiemadminissasiorby inhalation.
6a,9a-difluoro-113-hydroxy-16a-methyl-

The compounds of the present invention as hereinabove defined may also be
combined with one or more other therapeutic agents, in particular one or more
drugs selected from the group consisting of corticosteroids, 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-17o-[-(2-
furanylcarbonyl)oxy]-118-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-
carbothioic acid S-fluoromethyl ester, and 6a,9a-difluoro-11p-hydroxy-16a-methyi-
3-oxo-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 B2 adrenergic receptor activity, the method comprising

administering to the mammal, a therapeutically effective amount of a
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253-0x0-17a-propionyloxy-androsta-1,4-diene-17p-carbothioic acid
S-(2-oxo- tetrahydro-furan-3S-y1) ester, mometasone furoate,

Ré- -I%g%oxy-zz-dithien-z-
“)ﬁ/faz(:g%xy - -(3-phenoxypropyO-l-azoqi3abicyc|o[2.2.2]octaneP %%Erﬁlzg%@%%%
(3R)-1- R

phenetyl-3-(9H-xanthene-9-carbonyloxy)-1-azoniabicyclo[2.2.21octarte
Ahamigee BiCBheampasiiam iscayuisingoadiPte dianetpiod efapdatingamist
) ‘ L ‘ ccoci . ) ) ‘
R e Py el o R S o apolic
teHeepeativan effedisenameiernditionwdich is a pulmonary disease, preferably

a%g%@gp@ﬁ%{&ﬂgﬁ%g%o&ﬁ%é%éggﬁg_naceutical composition

comprising a 132 adrenergic receptor agonist according to the present
invention. It is of particular relevance the method applied to the treatment

THAREIRBSVPISQIHILBINEASE kad BBPprisRRRRInRIRIaIahb. 3R
or chronic obstructive pulmonary disease. The method of treating a
%%M&H%@d%@ﬁﬁﬁ%@%ﬂ%ﬁﬁ%r@%ﬁé&%@ ﬁ%ﬁﬁﬁﬁ\?@gﬁﬁ%‘ ihe

gt esBRbhgion sieaasf RIbeeN§IkIEHAfAC B dIOMCHI RIS EHBreOBaIgiHY
of pre-term Iabnogk,, laugoma, neurological disorders, cardiac disorders,

disefdgfsrARed 1 Synthetic Procedures The compounds of the
invention can be prepared using the methods and procedures described

erein, qQr using similar methods and procedures. It will be 15appreciated

ﬁQP\?ﬁlugr@@S%éng??ﬁﬁé?Fed process conditions (i.e., reaction
temperatures, times, mole ratios of reactants, solvents, pressures, etc.)

re given, other process condition se less otherwise
T O e e T S e R LS R RET,
pooceduses desdribed eceitorrdisirg simldrenstadsiaed pyosadwiitied will be

. i ’ A Wi '

D B e B rarcion,
tPBpesaiLt mm%rfatwmm%a@@mﬁ% mgtﬁﬁgasmd esgreiven,
oiRBFINBSedEHIMBRLEAMEBHE RERIPEINSEIRHBARSE SR Btimum
reaction conditions may vary with the particular reactants or solvent 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.



25functional group, as well as suitable conditions for protection and
deprotection, are well known in the art. For example, numerous protecting
Vg(r)o%gg./ their introduction and removal, are described in T. W. Greene
And & M Wuts, Protecting Groups in Organic Synthesis, Thifd EdRIg7 008992
Wiley, New York, 1999, and referenced4ited therein. 30 WO .
2008/046598PCT/EP2007/008992 - 14 - In general terms the compounds
of formula () may be obtained by reaction of a compound of formula (ll)
wherein: 5 Riis a group selected from -CH20H, -NH-C(0)H and R2 is a
IRygrogE NS dresampstuad v ermedart Xneay fosip biaknadi0): GdetRi-of a
Mﬁg@%@gmgfm(m%é}éqwnd to the carbon atom in the phenyl ring
holding Ri and the carbon atom is bound to the carbon atom in the phenyl
ring holding R2 and 10Pi is a conventionakhydroxy protecting group such
as benzyl group or p- methoxybenzyligroup or 51i together with Pi form the
group -CH20-C(CH3)2- wherein the carporngtom bearing two hydrogen
atoms is bound to the carbon atom in the pbeényl ring holding Ri and the
carbon atom bearing two methyl Sr’c’iﬁ)s is bound to the oxygen 15 atom
holding Pi and R2 is a hydrogen atom with a compound of formula (lIl):

R" is a group selected from —CH,0OH, ~NH-C(O)H and R? is a hydrogen atom or
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? and

P'is a conventional hydroxy protecting group such as benzyl group or p-
methoxybenzyl group or

R’ together with P! form the group ~CH20-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 ({l1):

wherein:

R, R* are independently selected from hydrogen atoms and lower alkyl groups
and G?is a group selected from -NH, and NHP? wherein P2 is a conventional

amino protecting group such as benzyl group

or
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wherein: 20R3a, R3a are independently selected from hydrogen atoms
and lower alkyl groups and 02 is a group selected from -NH2 and NHP2

W’(‘ﬂ%ﬂ?ngxis a conventional amino protecting group such aﬁ(pﬁﬁlz%}owoos”z

group 2008/046598PCT/EP2007/008992 R3a is a hydrogen atom or

a lower alkyl group and Feb together‘v?/ﬁﬁ 02:form and =0 (oxo) group and

R4 and R5 are selected from hydrogen or halogen atoms or groups :
R¥ i rebydorganiatemgr aloweilktny gromnand, Ribitogeine, witR@form and

=§%§% -gﬁggﬁZHBSOZNHRS and the groups R6 is selected from hydrogen
8} n atoms or groups selected from C14 alkyl and C14 alkoxy 10R7

e afd i allyaldefed FusoAkrbgspus RAGHENHERIRY e OpAselttatkfiom
(?rou and X, Y, m, n,é:) and q are as defined above Tpeﬁrzjﬁtuge[%f tipg 8

ea 8 GrotREAY. ah@PBP 2B tdNetig RousG retleh tPaiR and
tREgIeNes to obtain the compounds of formula (I). The different coupling
reactions between compound (1) (the phenylethanolamine moiety) and

the corresponding compound flIl) (the fluoringted tail) are summarised in

Scheme 1 and described hg| 0 Schemg-IT~WO

2008/046598 PCT/EP2007/0989‘92
o o

R® is selected from hydrogen or halogen atoms or groups selected from C.4 alky!

and Cq4 alkoxy
R’ is a C1.4 alkyl or Ca.6 cycloalkyl group
R® a hydrogen atom or a Cy.4 alkyl group

and X, Y, m, n, p and g 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 (1). The different coupling
reactions between compound (1l) (the phenylethanolamine moiety) and the
corresponding compound (lll) (the fluorinated tail) are summarised in Scheme 1

and described below.

Scheme 1



-16- 5In afirst alternative, phenyiglyoxals of formula (11a)
(corresponding to compounds of general formula 1l wherein G1 is a

& DSOS oup) may react with a compound of formula (111aé
correspon%rlng to compounds of general formula (1) wherein G218 /008992

==,

group -NH2) to give, in a reductive arkyﬁatlon step, intermediates of
formula (XI). WO 2008/046598PCT/EP2007/008992 17 - This step may

, sodium cyanoborohg

3 yckogen plur?, a hydrd
aIIadium—gn cha N X second alter ,

herein FR3togkth Wi#‘h 02 form & | B give,
eductive alkylati rocess, Rhe same |n (y tes of
is stéh is carriedd nd&Similar contiftion and Lolvents

as th prewousm 15described. In atglrd alternative, the henacyl
ides of fogmulg, (11b) (correspo

dlr’l:% to pompounds oﬁgeﬁéraH
la llrgvhegein G1 jgqa -CO- RC:H2 Br rou]p) may ref d
amines of fo (1110§ (corresp g ccﬁnpounds nerg|
PE( P2 & Sonyentional amine
sych as a tertiary amine as trlaW/N\R
1 X
P'0

I
HO U]

wherein R represents a group of formula:
RS
* F F R4
Y
R

In a first alternative, phenyiglyoxals of formula (lla) (corresponding to compounds
of general formula Il wherein G' is a ~CO-CHO group) may react with a compound
of formula (ifla) (corresponding to compounds of general formula (lIl) wherein G? is

a group -NHy) to give, in a reductive alkylation step, intermediates of formula (XI).
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and at temperatures between 5 and 60 C. The compounds of formula
(V1) may 25then be reduced to yield the aminoalcohols of formula (1X).

ion may be carried out in a solvent such as tetrahydrofuran, (
‘%-n(}}e%%@r%ggg; anol or isopropyl alcohol or in a mixture of solvBhER7EA7448992

methanol/tetrahydrofuran, ethanol/tetrafydrofuran or
dimethylsulfoxide/methanol and at a temperature from 5 to 100C. The

Tdikistag aganbermhm@dhycbrivmmmbfmmwr,rsbohcxlie/t&t'%ﬁaﬁcﬁufﬁum

' i [ noborphydride as yell as roge
R R SRR &5 Tl B8 2 bl B sovents
shebeas meihanlie s 08T BHPRO0EICD82De Urad ogimeRgisulfoxide/

' | en@,q dy. s af o
ﬁ%ﬁggﬁgﬁgi{ﬁ with pgh‘%r%r@on C n?rioc%wgré{ ’glg,tigﬁrr@nﬁ(ggxi énggrgaﬁgﬁ/%ﬁg ally
betwesRdfl anch74S metharierusingrrgestryeadeasadystistcsachl as sodium
R o e S el as
hidregRpaliSR EY‘?E%%%“@@IP&W%(%FGPF&I@%M#@@!Lbftﬁ@dféarcoal-

bromohydrins of formula (11d) (corresponding to compounds of general
formula Il wherein G1 is a group -CH(0P3)-CH2-Br (P3 10being a

IR0EBEAR AR MR AER B aE B8l ESHERb M

primary amines o (111a) (correspon com

GnepanesRligeneehioeied Whetpbus -Isr2YerYOE it tigros pf may
: i e ] i
R R R S 1 NSRS AR e fompouncs o

g5esrebicstaYIA 4 YhEgRsoloeRtB YNNG Lium aae i methindivexinan
dHARR USRI R AL AR INAJ S Pl REMREAIFRRRRINE R RPRI (X).

40 C. The removal of the protecting group P3, usually a silyl ether, is
RS PSS BHRRe SERRY SRItRNS ARl GRS She RFexiously

dypsatesedry ammonium salt such as tetrabutylammonium fluoride, to give
intermediates of formula (XI),

In a third alternative, the phenacyl bromides of formula (lIb) (corresponding to
compounds of general formula Il wherein G' is a ~CO-CH,-Br group) may react
with protected amines of formula (lllc) (corresponding to compounds of general
formula Il wherein G? is a group NHP? (being P? a conventional amine protecting
group such as a benzyl group)) to give ketoamines of formula (VIiI). 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 (Vi) 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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20 In a fifth alternative, epoxides of formula (11c) (corresponding to
compounds of general formula 11 wherein G1 is an oxyran group) may

Wﬂ)ﬂ?ﬁﬁéﬁgth protected amines of formula (111c) (correspondin{g%t%o

compounds of general formula Il wherein G2 is a group -N { ?ﬁi@ﬁ”z
a conventional amine protecting group'85such as a benzyl group)) to give
intermediates of formula (IX). This process may be carried out in many

sroluprité sustlalhstalingha lseteyborainpfunay be véthoutdblyenéaas ali, in a
d 40 C.. A inal step, nd

L S R D B RS Tl i

w\@ﬁmma&msgmeq,tamwe@m@ geetip #ldisa benzyl

dam ?%@MSH#@@%%%&%%P&@%&JYA@JMA8@%” AWRWQature from

2008/046598PCT/EP2007/008992 = ydrogenation catalyst such as
ORMm MR YiFieRa teod). “FhandiapaPerssete ffamsindad/baety peddinents

@tﬁb@ma@gm&ﬁntﬁgﬁkwdrofuran or mixtures of them and in a neutral or
slightly acidic media. The pressure of hydrogen lies between 0,6 and 3 bar

and the temperature between 10 and 30C. When the protecting group PI
is 5a p-methoxybenzyl group, this may be cleaved by hydrogenolysis

lusifgthalisanadieatarptestedboomahisirind e drivedlalidd)ejcoriegponding to
. : & ~cid trflLior o oo

o B e e P

hangA&e @Ndaael Rydesiorreiestag gieoriBisbagiasiyietherd may alkylate

e e o R

thwhespi By iigeherace i grdinaivaymermasdiaies oferautiadi witisdigaction is

q@@iﬁémgﬁh}%ﬁmﬁ@&%dﬁw%%?é@%@% 35Q\7)- driife,
intermediates of formulae (Ha),. 11b%étllc , (11d) ag%(lle are either
PRSRBHRL AR AR5 AR FEYGEEPOHPARS EIMRrdeh s

dioxdiveratimetsizsifoideo e se dW?MﬂWﬁéNér@faf@dﬂHé@réhb%) il tﬁiﬁperatu res
corres in rates-prepared from the corresponding acgtophenones
b%‘?ﬁﬁ[%\%‘aﬁ%gﬁsgé% mova? of tthe pro{ecﬂ)ng gro%p &’%, Lgua y a silyl
ether, is achieved by means of the fluoride anion, for example in the form of a
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 (lllc) (corresponding to compounds of general formula I
wherein G2 is a group -NHP? (being P? 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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147719, example 2; US 4,753,962 description 54 or GB 1247370,
example 1). 20 For example the phenylethanolamines of formula (lie) may

“Qg gggf}ﬁmggfollowing methods described in J. Med. Chem., %97/(]321):2L5%(79§0 092
11% , compound 19; DE 2461861, example 24. The phenacy%romi HL8

formula (11b) may be obtained foIIoWiﬂa methods described in Chem.
Pharm. Bull., 1977, 25(6), 1368, compound 11; J. Med. Chem., 1974, ,
hyrrogerstiop gatalyso seshapkalladivemoichacchabHibis stepisrachisived using

{j%ﬁ\é@ Or il e Qecﬂbéeia&%ﬁ@igw&&mg}@%%%@g%g ggffﬂ andina

ocument US2004059116, example 9C,; ocumen
newrabes slighivaeidisduattiat Thezuessue st Bydsegaplissibatueenddraw 3
foH? ' ellgw t Cli [ 1
e i 50 9 1 R g oup P i
Q@@%ﬁ%&%ﬁ@t@mmﬁ)m@-%vwﬁw RydrraanMisimagiagthe same

oRRY/ISLAYIBH MG R GBQBEHINEBY R By e dPAK- o HaiGor
Process Research & Development 1998, 2, 96; Tetrahedron Lett., 1994,

35(BBle §59HC AR 0 difeamnestinanld prhyemenlene sjdsortienaly ipden
prEplrioe dhekuReensiue Whtbe MatByRiHe BHIBREOBRRIGBIRT formula
%:ng degpepds on the c%]lg)lin reaction followed to obtain compounda:il) of
et DYEEH AR HON A G AdRMIRRI A T PETBAERRRISIRSIORAS
bR#inB peintidR herstheothé RSidegdtScwtmPS rh thegeotpluska®-tEH; ),
reparation ompounds.of formula (111) having different G2, R3a, R3b,
BRI ol el R b ired buagmant win
ahagdriysing tecfdmeradil $14r1e pérditessaddes talibd aboyedunds of
formula (II)) wherein G2 is a -NH2 15group, R3b is hydrogen R3a, is C14
alkyl, each R4 and R6 are independently selected from the group

PSS LR T AR s
coompeisiafyhyitaea of bkl oGidimdidony néiieisenes! Rnown in the literature
starting from the phenylglyoxals of formula (lla) or the corresponding hydrates-
prepared from the corresponding acetophenones of formula (V) (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 (IIb) 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 (lld) may be obtained following methods described in
the document US2004059116, example 9C; the document W02004/011416,
example 2 and the document WO2004/016578, example 1ii. The oxyranes of
formula (lic) may be obtained following methods described in WO 01036375,
preparation 12; J. Med. Chem., 1974, 17(1), 55.
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WO 20081046598 PCTIEP20071008992 wherein: R3ais a C14 alkyl
5R4a and RBa are selected from hydrogen or fluorine atom or groups
C1-4 alkyl or C14 alkoxy, -CONH2, -S-R7, -SOW, -S02R7

“ﬁd%ﬁéﬁggﬁgRG R6a is selected from hydrogen.atom or groﬁggf T A e
from Ci.4 alkyl and C14 alkoxy RO epresents a halogen atom or an

alkyl or aryl sulfonate such as 10methylsulfonate, trifluromethylsulfonate
Mepytofibaselivieareditler may aise siskiamd eraotiasndeitaty ptveviorm (see,
BERNSBLME PR 6Se HUSEARIORILIIMERIT RS é%;%&% Abdron Lett.,

ormula IIT wherein Feb together with G2 form and =0 (ox0) group) may be
1512hatabBy 835 INAIRRTAENexaroslepling 5FaR1AINAllide or
sulfonate of formula (XIIl) wherein R9a stands for a halogen atom or a
sulfonate group. In a standard procedure, the compound of formula (XIII)

' it ' e ment of a substituted
R A AR P B SRR
formula (Ill) depends on the coupling reaction followed to obtain compounds (I) of
the present invention on one side and on the nature of groups R%, R*®, R*, R and
R® on the other side.

- Schemes 2, 3, 4 and § illustrate the preparation of compounds of formula (Ifl)

having different G?, R*, R*®, R* and R® groups:

The path shown in Scheme 2 may be used to obtain the compounds of formula
(lle) (corresponding to the compounds of formula (1l1)) wherein G2 is a —NH;
group, R¥ is hydrogen R*®, is C14alkyl, each R* and R® are independently
selected from the group consisting of hydrogen, fluorine atom, C4.4 alkyl, C14
alkoxy, -CONHy, -SR’, -SOR’, -SO,R’, -SO,NHR® and R® selected from the group
comprising hydrogen, Cq4 alkyl, C4.4 alkoxy.

Scheme 2:
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WO 2008/046598PCT/EP2007/008992 - 22 - in the presence of a suitable
palladium catalyst such as palladium acetate and a phospine such as
|- -tolylphosphine in a non-polar solvent such as toluene. Preferabl

v{ e?({Jepé%t%%%is carried out at a temperature comprised between 80 %90541@992
110C. 5 Ketones of formula (111d) (cb'?lje‘sponding to compounds of
general formula Il wherein R35 together with G2 form and =0 (oxo) group)
may be easily,converted to the corresponding amines of formule={1%
(correspondi%g\ﬁ;&g@oundsm G Gl Ralet ey "ﬁ’
hydrogen atom and G2 is -IQHsa up) by 10 reaction with ammonium
acetate or ammogpiym hylroxid% in the presence g reducing agent. The

reaction 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/tetratiydrofuran. The temperature r 3y be between 5C and
100C bufiior fﬁgéﬂ?[fg?bggﬂ}é%'#ﬂgc 9QC. The reducing agent
may be a hydr uch asigodium borohydride, sodium cyanoborohydride
or sodium triacetoxyborohydride as well as hydrogen plus a hydrogenation
catalyst such as Raney(r) Nickel. In the special case of compounds of
formula (111e2) (corresppnding to compounds 20 of general (111)
wherein G2 is a -NH2 grqup, R3 is hydrogen and R5 is -NHCONH2) or the

groups: 0 *-1kANHNH 00 the path shown in & 3 may be used. 25
Schemergy oz et Rt ma g als) 24 23 -
R (ile)
wherein:

R%is a Cy4 alkyl

R* and R* are selected from hydrogen or fluorine atom or groups selected from
C+4 alkyl or Cq4 alkoxy, -CONH,, -S-R’, -SOR’, —-SO,R” and -SO,NHR®

R® is selected from hydrogen atom or groups selected from Cy.q alkyl and Cy4
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 (l1ld) (corresponding to compounds of general formula I
wherein R¥® together with G? form and =0 (oxo) group) may be prepared by a
palladium-mediated coupling of an aryl halide or sulfonate of formula (Xll) wherein
R® stands for a halogen atom or a sulfonate group. In a standard procedure, the
compound of formula (XIil) 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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wherein: R3a is a C14 alkyl 5 Rselected from hydrogen or halogen atoms
or groups selected from C14 alkyl or Ci4 alkoxy, -CONH2, -SR7, -SORT,

Wé%%gém % -SO2NHIR8, R5 is selected from -NHCONH2 05&@%9%8&’7%8992

10an 7,n,m,p,q, Xand Y are as defined above Ketones

formula (111d2) (corresponding to corﬁfnounds of general formula 111
wherein R36 together with G2 form an =0 (ox0) group) may be prepared
ibﬁ@apﬂeﬁ@nci@mba thigtablegupitaciing catetyst sifcbrasuialiadMyn acetate and a

b 2o ae Ll eahe
Rreferabli dhereactiends, cAETRd eyt atisdennes raitehgemtitired Aetveen 80 °C

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

Ketones of formula (lild) (corresponding to compounds of general formuia |1l
wherein R® together with G2 form and =0 (oxo) group) may be easily converted to
the corresponding amines of formula (llie) (corresponding to compounds of
general formula IIt wherein R® is a hydrogen atom and G? is a —NH. group) by
reaction with ammonium acetate or ammonium hydroxide in the presence of a
reducing agent. The reaction 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.

In the special case of compounds of formula (Ille2) (corresponding to compounds
of general (lll) wherein G? is a =NH, group, R*® is hydrogen and R® is -NHCONH,)
or the groups:

the path shown in Scheme 3 may be used.

Scheme 3:
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5Ketones of formula (111d2) (corresponding to compounds of general
formula Ill wherein R3 together with G2 form an =0 (ox0) group) may be
V\%%I(ys;ag&\égrted to the corresponding amines of formula (111]@2@31,2007/008992
(corresponding to compounds of geneé | formula Il wherein 1:23 I1s a
hydrogen atom, R5 is -NHCONH2 or %Foup of formula: and G2:is a
-NH2 group) by reaction with ammonium acetate or ammonium hydroxide
in the presence of@& kgelucing agent. The reaction may b Rd out in a
variety of solvents sxich as tetiG@hyd@itadC BidehelsY. anol, ethanol
or isopropyl alcohél, vell as a mixture of solvents suchas R

15methanolftetrahydrgfliran or ef3nolftetrahydrofuran. The temperature
range may be between 5C and 330C but more specifically between 15C

and 90C, The reducing agent may be a hydride such as sodium
borohydride, sodium cyanoborolyydride or sodium triacetoxyborohydride
as well as hydrogen plus a hydrogenation catalyst such as Raney(r)
Nickel. 20 For the preparation of compounds of formuja O wherein G2
is a -NH2 group-R3 isdiffelet FeitHly ey and '@n S

selected from the onsistin&of hydrogen, halogerratBms, C14 alkyl,
C14 alkoxy, -SR' ti&e h showl'iA Scheme 4 may be used. 25 Scheme
4: WO 2008/046598PCT/EP2097/008992 - 25 -

R R
HZNJ\_@/ICHzln-X-tcHzlm[Clep[CHzlq-Y @Rw
6

R (lle2)

wherein:
R3is a Cy.4 alky!

R* is selected from hydrogen or 'halogen atoms or groups selected from Cq4 alkyl
or Cy4 alkoxy, -CONHy, -SR’, -SOR7, ~S0,R” and =SO,NHR®,

R% is selected from ~NHCONH; or the groups:

o) o)
*\NXNH *\N/U\NH
— A,

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

Ketones of formula (11id2) (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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R3b-MgCl wherein: R3a and R3b are 014 alkyl 5 RRsa are selected

from hydrogen and halogen atoms or groups selected from C1.4 alkyl,

%i l)?{? nd -SR7. and R6, R7,n, m, p, q, Xand Y are as ef‘ined

a (;t\)/(% é%ér?es of formula (111d3) (coré sponding to compolﬁﬁgI 60071008992
general formula Ill 10 wherein R3b togéther with G2 form an =0 (oxo)

group) may react with Grignard reagents of formula R3bMgCl in a solvent -

SerEieaSdidtnyeairenteringaresit aN St asdruifednerie rRettheraulrbwinhacid in

a/SE MDA eAuE R RIEIHBIR IO BTHHRIPEY RetrdYdrofuran and a temperature
2008/046598PCT/EP2007/008992 - 26 - or acetic acid) to give an

et Rem-empaatiRierihe heling BRIBLRHRS sRiBtydrolysis to give the

corresponding amines of formula (111f) (corresponding to compounds of
general formula lll wherein G2 is a -NH2 group), The cleavage of the

%%%ﬁ%%dﬁfg*ﬁﬂ%?‘é%%éﬁ%&%ﬁ%ﬁ%ﬂéﬁéﬁa‘i@@iﬁ&ﬁééﬁm R
wherein R orm an =0 (oxo) group) may be easily converted to

together with G
the corresponding amines of formula (llle2) (corresponding to compounds of
general formula Ill wherein R® is a hydrogen atom, R% is -NHCONH; or a group of
formula:

0

X

N7 “NH N™ "NH

x '\/&
o]

and G2is a -NH, group) by reaction with ammonium acetate or ammonium

0

hydroxide in the presence of a reducing agent. The reaction may be carried out in
a variety of solvents such as tetrahydrofuran, alcohols as methanol, ethanol or
isopropy! 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 (I1if) wherein G? 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, C44 alkoxy, -SR’ the path shown in Scheme

4 may be used.

Scheme 4:



ethanol) and a temperature from room temperature to the boiling point of
the solvent. The path shown in Scheme 5 may be used to obtain the
of formula 10(111g) (corresponding to the compounds of
“?é)r%uﬁ)y (ﬁ Whereln 62 is a -NH2 group and both R3a and ArEr2007/008992
hydrogen atoms, Scheme 5 whereinR4, R5, R6, n, m, p, g, Xand Y are
as defined above and Z is selected from -CM and -CONH2 groups. When
R4 and R5 are selgeted from hydrogen or halogen atoms-ax gRtips
selected 20 f 14 alk mm«wmz}mmv %é;lfgent may
1 | f um
borohydride in a '{—" such as'tf&thyl ether or tetrahydrofuran, in a
neutral or acidic nfedia and at a temperature from 0 C to the boiling point
of the solvent. When R4 and R5 are defined as described above, and Z is
a -CN group, the re(ﬁﬁcM%Cégent ould be hydrogen 25plus a
hydrogenation catalyst such as piatinum dioxide or Raney@ Nickel. WO
2008/046598PCIIEP2007/008992 - 27 - Hydrogenation may be carried out

in a solvent h & methanol or ethanol in a neutral, aci Basic
. R g e

bar.

6
R (Vi)
R% R%® R*
WICHz1n-X~tCH21m[clep[cm]q-v@ )
H,N R
R® )

wherein:

R* and R*® are Cq4 alkyl

R* and R™ are selected from hydrogen and halogen atoms or groups selected
from Cy.4 alkyl, C14 alkoxy and -SR’.

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

Ketones of formula (11id3) (corresponding to compounds of general formula |l
wherein R® together with G2 form an =0 (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 alkyl nitrile (such as
acetonitrile or chioroacetonitrile) in the presence of an acid (such as sulphuric acid
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5The compounds of formula (XII1), (XIV) and (XV) used as starting

materials in the Schemes 2 to 5 may be obtained by a variety of methods
wiONE ch are described in Schemes 6 to 13. Compounds of %976/00%9)2

formu a 111a) (corresponding to compounds of formula 1 1"‘1%

wherein R4 and Rselected from hydrogen or halogen atoms or groups

selected from C1_4 alkyl and C14 alkoxy and -SR7 groups, R98 is a
diaogim atidriosp®E 2€ Migrugdataamik whinlylisilfuratelsaaddsy acidic

sy e LSRR RGBS A o
o@iprRssis of berryehfatoladhwhin g auttdnagraumh B cleavage of
tROMELhssianalRido THEOBE B FUiAsIAR % Bl DK INAigMd or

2008/046598PCT/EP2007/008992 - 28 - sodium hydroxide, potassium
hﬁd@@i@?@@%?@@dﬂﬂﬂ%b{d% ﬂ?ﬁ:)ﬁ’éﬂ%ﬁl% ohe Srivenics wiasakaterpisfer

TREMYBIAICD RiBH R ABHRIIHMFRBTSR W 1 ASBHIRTY BB 86the

water dimethylformamide, diethylene glycol dimethyl ether or
fwylsulfomde and at a temperature from 20C to 100 C. 5 Compounds

of general formula (XllIb) (corresponding to compounds of formula (XIII)

wherein R4™ and R5 are selected from hydrogen or halogen atoms or

thogiewRth e Ematsa ikl b ﬂ@&‘ﬁﬁyoﬁgﬁz tﬁ@&%ﬁ@grﬁgw%rmula

2?85 a halogen atom, a group CH2CN or an a k¥ or aryl'sulfonate such
g@h{gqg%gpaﬁmg to the compounds of formula (II1) wherein G is a ~NH group

and both R* and R® are hydrogen atoms,

Scheme 5

RS
Z\@/rwzln-xmHzlm[0F21PICH21q-Y‘®R4
R (Xv) \
H,N [CHzln-X-[CHZ]m[CFz]p[CHz]q-Y'@
@ (ig)

R

wherein R*, R%, R®, n, m, p, q, 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 C+.4 alkyl or C1.4 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.



10trifluromethylsulfonate or p-toluensulfonate) may be prepared as shown
in Scheme 7. Scheme 7:  (XIX)(XX) The reaction between the phenols

wof 5 YlaXIX) and the alcohols of formula (XX) may be cai;r' 9%\%%
tripﬁre%bylpﬁ‘gfsphine and diethyl azodicgzboxylate (DEAD) in aésqc?ﬁ/ent suc 72

as dichloromethane and tetrahydrofurgh at a temperature from room
temperature to the boiling point of the solvent. 20 Compounds of general

Hydregrnativndn@obe spoirfimy tdncaspvenioauch fasmigthaan) avedhanni n a

nEARAlS SRl PGS RaRRJRA QBN LB SHRTRIREIR O {BYS6CLLART at
halogen atoms or groups selected from C1.4 alkyl, C1_4 alkoxy and SR7,

PFESSESNOATLE AR JRAR or an alkyl or aryl sulfonate such as
methylsulfonate, 25trifluromethylsulfonate or p-toluensulfonate and R6a is
selected from hydrogen VO 2008/046598PCI/EP2007/11118992 - 29 -

TRIOBLATH IS TSHE R TR CoA b Rk s R ROURBR P FrBIERAER the
as shown In Scheme 8.
Schemes 2 to 5 may be obtained by a variety of methods some of which are

described in Schemes 6 to 13.

Compounds of general formula (Xllla) (corresponding to compounds of formula
(XIIl) wherein R*? and R* are selected from hydrogen or halogen atoms or groups
selected from Cy.4 alkyl and C1.4 alkoxy and -SR’ groups, R* is a halogen atom, a
CH2CN group or an alkyl or aryl sulfonate such as methylsulfonate,
trifluoromethylsulfonate or p-toluensulfonate) may be prepared as shown in

Scheme 6.

Scheme 6:

9 «_~[CH,],-R™ RS
R _@ . HO-[CHZ]m[CFZ]p[CHz]q—Y—@ y
R® ' R

xviy (Xviny \
RSd
[CHzln-O-[CHz]m[CFz]p[CHz]q-Y—®
RQL@/ RY

8
R (Xiita)

wherein R represents a halogen atom or an alkyl or aryl sulfonate such as
methylsulfonate, trifluromethylsulfonate or p-toluensulfonate

Alcohols of formula (XVIII) 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
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Scheme 8 wherein G3 is a chlorine or bromine atom Alkylation of phenols
of formula (XIXb) with acids of formula (XXI) is carried out 10 with a base

V%J%h%‘&g&jum hydroxide, potassium hydroxide, sodium Ca%ﬁ%ﬁ%o%moswz

potassium carbonate, in a solvent such as water, methanol, ethano
tetrahydrofuran, acetonitrile or dimethﬁﬁo‘rmamide at a temperature from
room temperature to the boiling point of the solvent to give compounds of
FodinotehPdroRides petdssafrfohydriex{teddn sodiubehydside coptienaly to the

SRUERPORFING, siagﬁﬁfsnvsasﬁfg{ formyla &é‘éﬂﬁ&ﬁ@g@f@gﬁbmme, with a

N-methyl-N-methoxyamine in the presence of 1SO

sHeffeHahtes watedidimediamuprigs) dBtleneaiyodiidiiethyl ether or
mw%eﬁe%@%% a-@;ﬁ%mmmmw metyippaictH-

benzotriazolium 3-oxide hexafluorophosphate (HBTU) and an amine such
as 20triethylamine, diisopropylethylamine or dimethylaminopyridine, in a
solvent such as WO 2008/046598PCT1EP2007100 992 - 30 -
@ichjperondstod genestidbyuofufdhl by @onetbytioding it dermpdwatds of formuia

f 9Qili i f th | . Th
R e SRR A Pe b o e
Blectedroox Banlysdheralkom SRISPRIendtsRaRydRTliaa balogen atom,
f@ggﬁﬁ%ﬁf &%ﬁgﬁ&ﬂ @%r&&%@&ﬂ%é@d@m giieaef formula

r
_ Ketones o la (XXV) may be converted tofluorinated
teBripmetay o1 fonda ar(RialdepyuiéRaien WK RefRIGRAERE REGHMEUE as
ddigdRytamino) sulfur trifluoride 10(DAST) or [di(methoxyethyl)amino] sulfur
trifluoride (DEOXOFLUOIR@), 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

Sehame 7:

oH R*
RQL@ + HO-[CHz]m[CFQ]p[CHzlq'Y—-®
i e \

R
(XIX) (XX)

RSC

. o'[CHZ]m[CF2]D[CH2]q-Y _® 4c
Y R

R® (Xiltb)

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 askdichloromethane and tetrahydrofuran at a

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

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

trifluromethylsulfonate or p-toluensulfonate and R* is selected from hydrogen
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15 Compounds of general formula (X111d) (corresponding to compounds
of formula (XIII) wherein X is an oxygen atom, n is zero and both m, p and
“q%ag@/gglgés{pay be prepared as shown in Scheme 9. Scheme CT/I¥1\’/2((:))07/()089)2
98PCT/EP2007/008992 - 31 - conditions, such as’
1,4-diazabicyclo[2.2.2]octane, cesium #Rioride, potassium carbonate or
sodium hydroxide, in a solvent such as dimethylformamide,
afpnetiygseeparagiected étbanch.aaildoa ampikexyjerfayrh8prepaiaitasshown
iR-SREmY gthers of formula (XXVII) may be converted to ketones of
formula (XXVIII) 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,
meSefieme éhloride, chloroform, dimethylsulfoxide or acetonitrile, and at a
temperature from -78 to 130C. 10 Ketones of formula (XXVIII) may be
converted,t (fhted compounds of formule @T@W?@@ﬁon with a
fluorinat&d t sicR*AEHHe PR minoT U
[di(methoRYethyl)amino] sulfur trifluoride (BOXOFLUORe), optionally in
the presenc&!gPa solvent such as methylene chigxide, chloroform,
15methanol, ethanol or tetrahydrofuran, and at a perature from room
temperature to the boiling point g¥the solvent. Compowads of general o
formula (X carrespondi compounds of formula- PwhebiRRN
‘ jglrﬁ%M eeé?akenq rétng-g-are-zero-hBtNIm and p 20 are
{ sto dre gelected 8 the
gro%p consisting of hydrogen or haloge¥gatiomi @ oyps C14 alkyl, C14
alkoxy, - CONH2,-SR7, -SOR7, -S02R7) may be p 5red as shown in
Scheme 10. Scheme 10: R

D o
o (Xllic)

R

wherein G is a chlorine or bromine atom

Alkylation of phenols of formula (XIXb) with acids of formula (XXl) 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 (XXII).

Acids of formula (XXIl) may be easily converted to the corresponding Weinreb
amides of formula (XXIII) by reaction with N-methyl-N-methoxyamine in the
presence of isobutyl or ethyl chloroformate, 1-(3-dimethylaminopropyl)-3-
ethyicarbodiimide 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
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WO 2008/046598PCT/EP2007/008992 - 32 -  (XIX)(XXIX)( XXX) (XII
le) Alkylation of phenols of formula (XIX) with phenacyl halides of formula

“%élgg)/(%%g%rried out with a base such as sodium hydroxide, pgtassium

. . . [EP2007/0P8992
roxide, sodium 5carbonate or potassium carbonate, in a soi{/en SUCPI

as water, methanol, ethanol, tetrahyd‘réﬂrran, acetonitrile or
dimethylformamide at a temperature from room temperature to the boiling .
giohio intiséhsoky cietiahyg e fustonesdirhishylidentxXiie katbaks tefrfperatlae from

%ﬁ%&%&ﬁ{%@%fﬁéﬁggm@i@ ds of formula 10(X111e)

uorinated agent such as (diethylamino) sulfur trifluoride
(DAST) or [di(methoxyethyl)amino] sulfur trifluoride (DEOXOFLUOR(I)),
optionally in the presence of a solvent such as methylene chloride,
Thovséinreprastidesaf &ihaotl KXEtiahydrekbrawithn@rijrantdropevatives of

erature 1o the boiling point of the solvent. 15 Compounds
P R R Rt S e e, e oy it and =
RespetbtCefibi2 arfC to a0WONggupketenebopfepantal SEHown is
Scheme 11 20 Scheme 11:

Ketones of formula (XXV) may be converted to fluorinated compounds of formula
(Xllic) 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, methanal,
ethanol or tetrahydrofuran, and at a temperature from room temperature to the
boiling point of the solvent.

Compounds of general formula (XIlld) (corresponding to compounds of formula
(XI1l) wherein X is an oxygen atom, n is zero and both m, p and q are one) may be
prepared as shown in Scheme 9.

Scheme 9:

‘ OH
5
OH R° R O\)\/Y R
e B :
RS o R R
l)

Xix) XV

(XXVIT) \
o]
F F o) Y Rs
o — T
" 6 R* R® R’

R (XXVIII)
(Xiid)

The synthesis of B-hydroxy ethers of formula (XXVIl) consists of the ring opening
of oxyranes (XXVI) with phenols (XIX) in the presence of amines or under alkaline
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WO 2008/046598PCT/EP2007/008992 - 33 - F FF F NO2 4b (XXXI)
(XVa) Anilines POMO may be easily prepared by reduction of the

wPllesha géng nitro derivatives (XXXI). This step may be acp'teylﬁgﬁqm% 4992

variety of solvents such as 5dimethylformamide, ethyl acetate, methano
or ethanol, in a neutral or acidic medi& hhd at a temperature from room

temperature to the boiling point of the solvent. The reducing agent may be
condiiiciieriskechawdltadizrabisyele[Bldsioniane geasitonhaadastpaiansasm

CERRUE IS B PRI O hathsh a arpeasae ioR duaridear. 10

. lla (XVa) may be prepared from anilines (XXXII) bé/ reaction
dimetmoesetamideyaiab aneheprbaba deropeidiaeriEBBadhYakEhloric

acid or acetic acid. The reaction may be carried out in a solvent such as
water and at a temperature from 0C to 100 C. 15

B-Hydroxy ethers of formula (XXVII) may be converted to ketones of formula
(XXVIll) 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, chioroform,
dimethylsulfoxide or acetonitrile, and at a temperature from -78° to 130°C.

Ketones of formula (XXVIIl) may be converted to fluorinated compounds of
formula (XIIld) by reaction with a fluorinated agent such as (diethylamino) sulfur
trifluoride (DAST) or [di(methoxyethyl)amino] sulfur trifluoride (DEOXOFLUOR®),
opﬁonally 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 g 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 Cq4 alkyl, C1.4 alkoxy, -
CONH,,-SR’, -SOR’, -SO,R") may be prepared as shown in Scheme 10.

Scheme 10:



Compounds of formula (XIVa) wherein R3 is a C1-4 alkyl, R42 is selected
from the group consisting of hydrogen or fluorine atom or groups selected

yl, Ci4 alkoxy, -CONH2, SR7, 50R7, SO2R7 or H
PG SRR s

NH2, and R8 is selected from hydrogen or groups selec
from C1 alkyl or C14 alkoxy may be Zé%repared as shown is Scheme 12
WO 7008/046598PCT/EP2007/008992 - 34 - Scheme 12: (XIVa)

wherein fen |s alogen atom or an alkyl or aryl sulfonafe such as
Smethyl i ate Jrifl i“onate or p-t S tones of
formulaé6 may be prepar Ra paIIadlumB ated c g+of an

aryl halide or sulfonate of formula (00(IV). In Listandard procedure, the
compound offormula (XXX is reacted with a tin engjase generated
in-situ by 10 treatment of a substituted vinylacetate of formulg (XI I) with
tri-n-butyltin methoxide in the presence of a suitable palladium catalyst
such as palladium acetate and a phospine such as tri- ortho té thospb@ne
in a non-polar solvent such as toluene. Preferably, th Chion

out at a temperature comprised between 80 C and . 15 Ket

formula (111h) may be easily converted to the aceta % of formula (XOO(V)
by reaction with ethylene glycol under acid catalysis. This stef'ifiay be
carried out in a solvent such as benzene, toluene or dichloromethane, at a
temperature from WO 208/046598PCDEP2007/008992

Alkylation of phenols of formula (XIX) with phenacyl! halides of formula (XXIX) 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 ketones of formula (XXX).

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:



- 35 - room temperature to the boiling point of the solvent and with
p-toluensulfonic acid as catalyst. When the reaction is carried out in

“Qgén&gmﬁogstoluene as solvents, a Dean-Stark system may JIJ&%%%OOS”Z
order to eflminate the water formed in the reaction and force the reaction

to completion. 5 Anilines (XXXVI) may¥e easily prepared by reduction of
the corresponding nitro derivatives of formula (XXXV). This step may be

achieygd in a variety ef solvents such as dimethylfrmramide, ethyl
acetate,%n% %in a neu‘tﬁl_%ﬁigém&at a
‘temperatuf; m roo mraﬁ]r’e to the ing poi sthe solvent.
The reduBing agent may be tin dichloridefas well as hydrogen plus a
hydrogenation cagglyst such as Raney(r) nickel or)e&ujaé%m on charcoal
at a pressure from 1 to 3 bar. Ureas of formula (XﬁVa) may be prepared
from anilines of formula (X00311) by 15reaction with potassium cyanate in
the presence of an acid such as acetic acid. The reaction may be carried
out in a solvent such as water and at a temperature fronF0@0 to 100 C.
Compounds of formula (XIlIh) wherein R49 ¥nd i HREYH,
selected 20 from the group consisting of hydrog r halog or
groups selected from C14 alkyl, Ci4 alkoxy, -CONH2, SR7, SOR7 and
S02R7 may be prepared as shown is Scheme 13 Schemyg,}3: WO
2008/046598PCT/EP2007/008992 - 36 - Rgg (XXXIX)

Anilines (XXXII) may be easily prepared by reduction of the corresponding nitro
derivatives (XXXI). This step may be achieved in a variety of solvents such as
dimethylformamide, ethyl acetate, methanol or 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 aniiines (XXXIl) 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 C14 alkyl,
C14 alkoxy, -CONHz, SR’, SOR, SO;R” or SO,NHR®, R% is NHCONH, and R® is
selected from hydrogen or groups selected from Cy4 alkyl or C4.4 alkoxy may be

prepared as shown is Scheme 12
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(011h) Alkylation of phenols of formula (XXXVIII) with phenacyl halides of
formula (=Nil) is carried out with a base such as sodium hydroxide,

j hydroxide, sodium carbonate or potassium carb i
“gg#\?é&r?%ggg as water, methanol, ethanol, tetrahydrofuran, a%g?ﬁ%rﬂlpj %(}8992
dimethylforrnamide at a temperature”fﬂﬁn room temperature to the boiling

point of the solvent to give ketones of formula (XXXIX). 10 Ketones of
$shame H2xXXIX) may be converted to fluorinated compounds of formula
(XIlIh) by reaction with a fluorinated agent such as (diethylamino) sulfur

trifluoride (DAST) er [di(methox%gthycgamino] sulfur triflB6ride F F
(DEEX , 4By in éfr seficeofa s t g8 NO,
met XL hloride; goform, méthanol, ethanol or tefr rofurar «

at a temperature from room temperature 15to the boiliﬁg point of the
solvent. Comp(%)%% of formula (X\%'j (corresponding to compo nds'of
formula (XV) wherein n and m are zero, X is direct bond, p and t are 1
and Y is oxygen, R4e and R5e are selected from hydrogen or halogen
atoms or groypgeselected fram C1-4 20 alkoxy, -CONHZ#SR7, SQRZ and

SO02R7 anq;ljge is sglentefroqy bydrogen or halog;(-; toms qbgr NO,
selected fro : @ reparéd as showa i me 14 o
‘ X

2008/046598P€ 992 - 37 - Scheme 14: LI)(XVDb) R
l (XXXVI) (XXXV)
o R33 F F
E %OJﬁNHCONHZ
o
Rsa R4a
(XIVa)

wherein R® is a halogen atom or an alkyl or ary! 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-butyitin 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 (lllh) 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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Compounds of formula (XL) may be converted to the corresponding
benzylic 5bromides of formula (XLI) by reaction with N-bromosuccinimide

%P&Wgﬁgfpce of a radical initiator such as 2-2'-azobis(isoburyronitrile

r benzoyl peroxide. The reaction may be carried out TN &2
solvents such as carbon tetrachloride, ¥htoroform, methylene chloride or
ethyl acetate at a temperature from room temperature to the boiling point
TSP eBRIatU 1D t éhe iRl live ottt o bite salvientdny midly peatievishifonic acid

FOLHENSYAVRE M BOERRIIBA S YaNRS %GIM%HF&Q%%\({§lﬂgﬁ!=,e§s°£o|vents, a
b e vents

formula (XVb). The reaction may be carried out in a variety of SO

LERR-2iask systomaaheH i ridede aliminstadheanaterfoarmaixiorthef

reaMRsHRdGbras HeraasivAte Qimbansl/water and at a 15temperature
from room temperature to the boiling point of the solvent. Alcohols of

general formula (XX) (corresponding to compounds of formula X VIl
wherein R4g and R59 are selected from hydrogen or halogen atoms or

Ritings E8leEYdmanbe easilkyrapated byxedGoinmMaf BRZoSespdratidg nitro
GRS Riepls 20 penreal i (XUUAL EATESROEIRAIC sivents

compounds of formula XVIIl wherein 'R4d and are selecte

sHgdrag sinsthdfsgeamidm e bybrsetrtearathantonn ehangkyh €aeutral or
AR vheath %R&hﬂ%%@@ﬂ%@%wr%c\’rﬂr@m%rg}??@qg%@g@ig)&%iﬁ? of

are described in Schemes 15-17: 25 The alcohols of formula
HESF RGN AR TRAHRINGRGEBL MY Serdimdlishloxis waevelas hydragerplus a

hyarshaneleetatRaddyaned RaAY e MERBPGE B AR4aInb R dhems 4 3t a

WO 200?/04?598§3CT/EP2007/00 992 - 38 - Scheme 15:
pressure from 1 to 3 bar.

Ureas of formula (XIVa) may be prepared from anilines of formula (XXXV1) by
reaction with potassium cyanate in the presence of an acid such as 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 (XI1lh) wherein R* and R* are independently selected
from the group consisting of hydrogen or halogen atom or groups selected from
C14 alkyl, C14 alkoxy, -CONH,, SR’, SOR” and SO,R may be prepared as shown
is Scheme 13

Scheme 13:
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(XLI(non wherein R1 is a C1.4 alkyl group 5 Compounds of formula (XLII)
may be transformed to compounds of formula (XLIII) by reaction with a

“)‘éj J& E%glﬁ"lgent such as (diethylamino) sulfur trifluoride (DAI\) -'DE(IJ’EO /008992‘
[ i?met oxyethyl)amino] sulfur trifluoride (DEOXOFLUOR@), optiona fy n

~ the presence of a solvent such as metf§lene chloride, chloroform,

methanol, ethanol 10 or tetrahydrofuran, and at a temperature from room
temperature@o the boiling point of the solvent. Alcohols of formula (XXa)
may b by treatm f gsters of forrrgul v
sucha ium aluminum h ., sodiutn borohiye
15diiBbbutylaluminum hydride iffa solvent suciR%s ethyl ether, diig8propyl
ether, tetrgjayaigfuran or meghanel, and at a temperatyggfgm, 0C to the

boiling point of the solvent. The alcohols of formula (XXb) (cS&esponding

to the compounds of formula (XX) 20wherein Y is a direct bond,\q is zero,
pis 1 and mis 2 or 3) may be prepared following Scheme 16: SCcheme 16

wherein G3 stands for a chlorine or bromine atom 5 Compot Eisd)f
formula (XLIV) may react with sodium or potassium @@%&iiu R
potassium iodide, in a solvent such as glacial acetic ag data R
temperature from room temperature to the boiling point of the solvent to
give compounds of formula (XLV). 10 Esters of formula (XLV)%W%/ be

converted to fluorinated compounds of formula (XLVI) by reaction with a
fluorinated agent such as (diethylamino) sulfur trifluoride (DAST) or

. : o onally
il g ey o o ARG
(PREINANOE eeiEae Q! withiayerstusdsh Ascatireydaide polassiom
HEGPBLIERUER dRIFAS ArDRAHRIR YBLLG DG SahsHate Unr D alrtAlc RN 2 S water,

formula (XXb) ma¥ be prepared from fluorinated esters of .
methanol, ethanol, tetrahydrofuran, acetonitrile or dimethylformamide at a

temperature from room temperature to the boiling point of the solvent to give
ketones of formula (XXXIX).

Ketones of formula (XXXI1X) 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 triflucride (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 Ci.4
alkoxy, -CONHz, 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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formula (XLVI), The reaction may be carried out with an aqueous solution
of sodium hydroxide, potassium hydroxide or sodium carbonate, optionally

ﬁgﬁ sence of a solvent such as ethanol, methanol Or%ﬁ%&{lgﬂ)xb/ﬂ 8992
at a temperature from room temperature to the boiling poin

of the solvent WO 20081046598PCTIEP2007/008992 - 40 - The alcohols
of formula (XXc) (corresponding to the compounds of formula (XX)
Sehersie 14is a direct bond, q is zero, p is 1 and m is 3) may be prepared
foIIowmg Scheme 17: 5 Scheme 17 wherein R11 stands for C14 alkyl and

R12 staff Ef r C14 alkyl or enylg Fp 10 Alcohols ofrggrmula'f EVAI)
fna co e ,g&dehy xby.reac \@,R&
chg m triox anganes e, pot adlchrom APyridiniu R

c%lorochromate oxalyl chlorlde in dlmethylsquOX|de or Dess-Martin
reagent inta solvent such as pyridine, fithylene chloride, chloroforitfyb)
dimethylsulfoxide or acetonitrile, and at a temperature from -78 to 130C.
15 Aldehydes of formula (XLVIII) may react with a phosphorane of formula

GrpRipde Al friorida (5hgiMek SR £OBY feieduR the_PRirepRending banaMis
DrereRIsiCefauiriurR $RIVe by Seeltrm MRH a6 mbludmitriahdrelvrasence of
eth Ieher or toluene, and at a Q/brreg erature from ég(r%?fmgerature to the
%ﬁ# dBfH?Wtﬁ%CE@SbR/Qn?Z B\58 gmzf&%@ bRDRFIGRYRERYIde.
Theydengienatian bémnn@@tmﬁﬁroé mﬁmiad%d%gﬂyea@swwfbfmmula

TS ST e S S el Rt

fmatmemnmmeﬂawmmwmdmslatgmemmmemm.room temperature to
70C, and at a

Benzylic bromides of formula (XLI) may react with sodium cyanide or potassium
cyanide to give the benzylic nitriles of formula (XVb). The reaction may be carried
out in a variety of solvents such as acetonitrile, dimethylsulfoxide or ethanol as
well as in a mixture of solvents such as dioxane/water or ethanol/water and at a

temperature from room temperature to the boiling point 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 Cq alkyl, C14 alkoxy, CONHz, SR’, SOR’ and SO,R’) and alcohols
of general formula (XVlilla) (corresponding to compounds of formula XVIIf wherein
R* and R are selected from hydrogen or halogen atoms or groups selected from
C14 alkyl, Cq.4 alkoxy and SR7) 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.



10

15

20

5pressure from 1 to 3 bar. Alcohols of formula (XXc) may be obtained by
treatment of esters of formula (L) with a hydride such as lithium aluminum
|um borohydride or diisobutylaluminum hydride in a solve
sucﬁba?g“g% | ether, diisopropyl ether, 10 tetrahydrofuran or me%all)r%(())(lw A2
at a temperature from room temperaru?'é to the boiling point of the solvent.
EXAMPLES 15General. Reagents, starting materials, and solvents were
Sehemaddfrom commercial suppliers and used as received.

Concentratlon refers to evaporatlon under vacuum using a 130chi rotatory

ev&p tar. Reactien product’fyere purlfled V\{{_hen necd , by flash
chray @ alshyl slllca-gel*(gg Hy#k the sotvent: ?)
ini 30

moﬁcat d” Spectro P dat&werefecorded ¥arfan

spectrometer and% Varian (nova 400 spect@meter. Melting points were
recorded on*tRiehl 535 apparatus. (4P c-MS were performed BH&
Gilson instrument equipped with a Gilson piston pump 321, a Gilson 864
vacuum degasser, a Gilson liquid handler 215, a Gilson 189 injection
MQghieem RISRNMAY, em(?;% , @ 1/1000 splitter, a Gilson 307
make-up pump, a Gils dlode array detector, 25 and a Thermoquest
Finnigan aQa detector. Semi-preparative purifications were carried out
using a SunFire C18 reverse phase column (100 A, 5 pm, 19 x 100 mm,

Grursimgeds feb fo o R D)), magrbectiansfarmed to compounds of formula (XLII)
bi (BRIIRRBEI AOBhhREET '@ﬁ?@ﬂeﬁ‘%g’%dhen q‘gﬂﬂ ur tnﬂéjon%% (PAST)

bromophenol (4.56 g 263 mmol) and

Onleiom R4 ﬁfhuhmzebwl[q rvtréfwaéed%%%w&%o&rméqea@a # the
pYésLAREHPASoRZRIUER A8 RHEANIANE ciléridd! Griofarn:, H&H&ﬁ&'t'@maml

mlxture was stirred at reflux overnight before the solvent was removed
of fefer Y RILERPrésd fb aTtR B PEsRItES R8T RRMdREPBNER P &R Poiling
panetafaid@ddntand water (100 mL). The organic layer was separated
and washed with 2N sodium hydroxide (2 x 100 mL), water (2 x 100 5mL)
and brine (100 mL), dried (Na2S04) and the solvent removed under
reduced pressure. The residue was triturated with n-hexane and the

Alsebplrab iU (KR mRyieaRiains e blreateant K anisse al fesauile
(Xellopnelid (§drie sBeftasIthintaranaaiatahydride, sodium borohydrlde or

1-Bromo-4-(2,2-difluoro-2-phenylethoxy)benzene To a suspension o
djisRRHRUAMEDTERYS 148 HoAnsRlvATSHRAA GV LAY Bﬁaedeéemexlv%@er

t@ﬁ@%%ﬁin(ﬁ&ﬂ@thaﬁ@lléﬁmgﬂa Thepabsture o shCad &g ®eiling point of
mgrarat re overnight. The crude reaction was diluted with methylene

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 186:

Scheme 16
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mL) and poured into a stirred mixture. of water (100 mL) and ice (100 g).
The 15organic layer was separated, washed with water (2 x 100 mL),
‘68%”8% 9 solution of sodium bicarbonate (2 x 100 mL) and brine (100 mL),
and dried 1Na2S04). The solvent was removed under reduc®d HFE2LT 08992
and the residue was purified by colum@%&hromatography with silica gel,
eluting with n-hexaneiethyl acetate (from 10:1 to 1:1). The title compound
was obtainedas a yellow oil (4.86 g, 8§%). 20 Intermediate § . 0
=Difllioro-2-phenylethexy)phenyliacetong{ A sgiution of )K

3

RIF), -butyltin methoxideet®26 mL, 14.79 mmoky*palladium (I1)
acetate (0.149, 0.62 mmol) and tri-o-tolylphosphine (0.38 g,i.zalmmol) in

toluene (200p28/mL) was degasserLand then heated at 100¢ under argon
overnight. The reaction mixture was cooled to room temperature, diluted
with ethyl acetate (20 mL) and a solution of potassiys

stirred at room temperature for 2 hours and filtered g#ctgh a pad of
Celite0, washing the precipitate with ethyl acetate (100 m J he
30organic phase of the filtrate was separated, washed with water (50 mL)
and brine (50 mL), dried (Na2804) and the solvents removed under
reduced pregsure. The WO 2008/046598PCT/FP20071008992 - 43 -
reMNGESIES priafed toy acthiarinehes bramirasitgvith silica gel, eluting
with nhexane/ethyl acetate (from 10:1 to 7:3) to give the title compound as
a yellow oil (1.37 g, 38%). 5Intermediate 4.

e A e SR SRR i 6 Ethon
sofinreenootars®(D.BRligelin ansobipansu(R,53-Gidialrmimid acid and at a
tEIPXGHO YR (BERAURPAAINRIE BEHS ARG SBiRASr thd SN B Five

mixture of
compounds 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 chioride, 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 isopropy! alcohol, and at a
temperature from room temperature to the boiling point of the solvent.



10

15

20

10 tetrahydrofuran (4 mL) and ethanol (4 mL) was heated at reflux for 5
hours The reaction mixture was cooled to room temperature and diluted
r&h rofuran (2 mL) and ethanol (2 mL). Sodium boro %i%eug 008))2
mmo was added at 0 C and the resulting mixture was slifred st
room temperature overnight. The solvéBts were removed under reduced
pressure and the crude was partitioned 15between methylene chloride (50

WB)MGHIMMSML(MM@M&BWMUOnh&ec((ﬁ@pmh)tdﬁhﬁ fygauie (XX)

\@%@%ﬁéﬁ?&%ﬁ@%ﬁ%&ﬁ? azg%%ggé aé?r dfggt&n of S pre.ar[hed following

Sehaemertfoved under reduced pressure. The residue was purified by
column chromatography with silica gel, eluting with methylene
chloride/methanol (from 2098:2 to 8:2) to give the title compound as a

%c llow OI#O .25 g, 40%). EXAMPLE 1.

eﬂﬁ 2-{(AR,S)-2-(4-(2,2-difluoro-2-phenylethoxy)pheny1]-1- methyl
ethyI}angymo -1- hyelroxyethzgt-B -h drgxyqurnolm 2(111)0ne 25Toa
: 0

@ 4 mE) were
ia-ethang and

psi overnight. ¥ WO 2008/04@598PCT/EY2007/OO89@B>9 440Rt3atalyst
was filtered through Celite(r) and the solvent removed unde&;‘reduced

0o
uratetd-fiydrochlaric acrd solutig

pressure. The crude was dissolved in an 80:20:2 mixture of methylene
chloride/methanol/ammonium hydroxltde (20 mL) and the solyvents were

Thie_grude oil obtain

|t methylene RS

removed under reduced pressy
column 5 chromatography gfut

as purified by

the title compound (0.19 g, 76%xas a foam. 1H-NMR (380 MHgg
dimethy)sulfoxide-D6): 0.86 (d, J=6.0 Hz, 6H); 2.30-2.50 (m, 2H);
2.50-2.80 (m, 8H); 4.54 (t, JF.H =13.5 Hz, 2H (one diastereoisomer)); 4.56
(t, JF-H =13. 5 Hz, 2H (other dlastere0|somer)) 4.90-5.00 (m, 2H); 6.50 (d,
J=wlterein R stands for Cq4 alkyl and R'? stands for C+ alkyl or phenyl group.

Alcohols of formula (XLVII) may be converted to aldehydes of formula (XLVIIl) 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,

dimethylsuifoxide 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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10 Hz, 2H); 6.80-6.93 (m, 6H); 6.95-7.08 (m, 6H); 7.45-7.55 (m, 6H),
7.60-7.68 (m, 4H); 8.14 (d, J=9.0 Hz, 1H (one diastereoisomer)); 8.15(d,

= (other diastereoisomer)). MS (M+): 495. 15Intermed|ate5
WERR

1R,S)-214-(2,2-Difluoro-2-phenylethoxy)phenyl]-¢ FHeRH{7/008992
ethyl)amino)-1-(2,2-dimethy1-4H-1,3-ddnzodioxin-6-yl)ethanoi Obtained
from Intermediate 3 (0,40g. 1.38 mmol) and (R,S)-2-amino-1-(2,2-
wymewmmnhsebmmnmdsmf%wmaqmux? Gives és?&élfwﬂﬂi)rﬁwﬁ“@_) The
scribed in Intermediate 4. Purification py colum
rgé%gﬁg 0gYaph )(;é\l)VI |3a gel 38%%3%3%&? aﬁ)z}/duum on charcoal or
matwmﬁmﬂanMIammUamdydmxidar(&? rAdrHrs, ethghbyinidedthe

SR S SR R o s iae R A0 Comt

peerdplEeies)- 1 4oydesyethy 1]-2-(hydroxymethyl)phenol acetate OH HON
25HOOF AF 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

' PCT/EP2007/008992 - 45 -
A R R e B B ket e fogsiag))
M@@Mldﬁ-ﬁ‘rwﬂm Rs(Bﬂrﬂ).Ml—dahmhmathM&irlﬁmdedﬁﬁh lﬁb85h§td12n&8}§6@® Hz, )

2.70 2.73
Ve T
tefrakiededfisemern natisanal, JngHat a temperature from room temperature to the
boiling point of the solvent.

EXAMPLES

General. Reagents, starting materials, and solvents were purchased from
commercial suppliers and used as received. Concentration refers to evaporation
under vacuum using a Buchi rotatory evaporator. Reaction products were purified,
when necessary, by flash chromatography on silica gel (40-63 ym) 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 Blchi 535 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 phenacy! bromide (5.00
g, 25.12 mmol) in acetonitrile (250 mL) was added potassium carbonate (3.86 g,
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=13.5 Hz, 2H (other diastereoisomer)); 6.67 (d, J=9.0 Hz, 2H); 6.82-6.89
(m, 4H); 6.93-6.98 (m, 2H); 7.01-7.09 (m, 4H); 7.23 (s, 2H); 7.48-7.55 (m,

X =.65 (m, 4H). MS (M+): 458. 10 Intermediate 6. )
“@_g{@fﬁ%ﬁﬁ(Z,2-Dif|uoro-2-phenylethox )phenyl]propan-2- aming To 408992

solution of Intermediate 3 (0.2 g, 0.69 ol) in methanol (6.7 mL) were
added ammonium acetate (0.53 g, 6.9 mmol) and sodium
2adaboroy tind eqguiting 5ujx2zowamstiyraddatrefles okiemp ighikbetomdbe

[ ' : olvent was ved
DT Bt ae Thadiadbcs shislne. THE RO VSR
heitnapatetd Anctate Hi@robhientd welersdi0Banl(s Tine)crgarsnlayer was
gr%%jcr{n'%?eg rér? ggiﬁjggﬁ%@g%ﬁminutes 'gnd W5 ash%%gm%lwrﬂg?h@{lgag gﬁ%jr%g( (1200O

mi)and briedd08suk) preed (hasShen #ndihesohtaniremgvedvitndss|rgduced
MetAsTBIMEarasie ¢as riradadwyih sibyhRs datans ¥relisikle The

combined organic layers were washed with water (20 mL) and brinego
GeHgciarey (Wigaiten xRt ks ile: remeRwRd ARigmRlaveia bRl 8.32 g,
8B96)residue was purified by column chromatography with silica gel, eluting
with methylene 25chloride/methanol/ammonium hydroxide (80:20:2) to
give the title compound as an oil (0.14 g, 70%). Intermediate 7.

(2-(Benzyloxy)-51(1R,S)-1-{[tert-butyl(dimethyl)silygoxy}-2-
ORISR B S-S BeHTILSF ponpIthaRyIbenzene

%%g%w&%%%&%ggg@r% I?SA\()V%moI) in methylene chloride (20
mL) was added DAST (7.8 mL, 59.1 mmol). The mixture was stirred at room
temperature overnight. The crude reaction was diluted with methylene chloride (50
mL) and poured into a stirred mixtdre of water (100 mL) and ice (100 g). The
organic layer was separated, washed with water (2 x 100 mL), saturated solution
of sodium bicarbonate (2 x 100 mL) and brine (100 mL), and dried (Na.SQy4). 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
10:1to 1:1). The title compound was obtained as a yellow oil (4.86 g, 80%).

Intermediate 3. 1-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]acetone

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,S04) and the solvents removed under reduced pressure. The
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To a solution of
(R,S)-[2-(benzyloxy)-5-(2-bromo-1-fitert-butyl(dimethypsilylJoxylethyl)
v&)(p formamlde (0.30 g, 0.65 mmol) and Intermediate 6(0. 1&:{?8 0.65
% 3lmethylsquOX|de (0.8 mL) were added potassium EarBbRANY /008992
(O 36 g, 2.59 mmol) and sodium iodide*®:1 g, 0.75 mmol). The mixture
was heated at 125 5C for 1 hour. After cooling, the reaction was diluted
nevitial weaveas porifiey dyccokinactetoniitegryplaeeiites(?os §oInaltingevith n-

B SR RS T S 0B o
Prédmrd8dde residue was purified by column chromatography with silica

gel, eluting with methylene chloride/methanol (95:5) to 10give the title
compound (0.31 g, 70%). Intermediate B.

IbieeRen X%gi%%g#%&ﬁ%ﬁ ﬁé% orc. %eﬁr%etho

mwnyjetbbky)ephedwqeﬂm@:hwemmamfd)mwmbxsi&ﬁymdﬂw@lmL2(1H)-
g{){ﬁs added tetra-n-butyl ammonium fluoride trihydrate (0.14 g, 0.43 mmol).
e mixture was stirred at 45 C for 3 hours. The solvent was removed

MSBRASIUERAR RSS! and. g{eﬁ"ﬁ iR ROSe @‘?B’Mﬁﬁ!@ yeater

(20 mL) and methylene chloride {2 The organic layer was

%ﬁ%&%ﬁY%ﬁ&%MWWﬁWQM%@MXO%Q (Mbeﬁcatﬁexture of
tEaleaIIaNed IS AUERbPIE$aLT Grad Vet ald Ue raRs FIH ERLRA Wit e

n-hexane and the precipitate was collected by filtration to obtain the title

rEBRiSAUMI LS YRATCORIRM BRadapg ettty and Yiwesl with teliahwdrofuran
(amd_) Méﬁ\@oﬁfﬁﬁﬁ %@M%ar&hﬂﬁﬂ&?@ 23RNy Rt lvas added at 0

1 methylethyl}amino)- roxyethyl]-2- hydroxyphenyl)
aé?i %sﬁf i %)@g ASBHISCREPIRIPIEDBIdE -
s@Weﬂ’(e wsmubmoémmﬂaecbdt&ﬁd@@%@r@ 463 thensl)de %@B@l’t(ﬁ&ned

Were sof sqluti nofh drochlori aC|
e e T8 B AL Aot SSREOR Sheci bcarbonate
Eanbgeﬁlaee@rgmmﬂﬁmmmgatafﬁdewa@iydtw%ssblﬂtexmédmolugbn of

SOENIRCRHBRAC Y WIS MY SHY BARE 'BHERY. dried (MgS04) and the solvent
removed under reduced pressure. The residue was purified by column
chromatography with silica gel, etuting 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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5pressure. The resulting oil was purified by semi-preparative HPLC eluting
with water/acetonitrile/ammonium formiate (from 100/0/0.1 to 50/50/0.1) to

ompound (0.09 g, 37%) as a yellow solid. 1H-N 400 .
%@6%6g§§b) 1.19 (d, J=6.0 Hz, 3H (one stereoisomer)); 1P2QN)I 500%/.(889)2
Hz, 3H (other stereoisomer)); 2.72-2.6%4m, 2H); 3.22-3.05 (m, 6H)

103.47-3.35 (m, 2H); 4.44 (t, JF.H =12 Hz, 4H); 4.90-4.76 (m, 2H);
@ ely6tSva@filtarey thiLighO0L(ite@EndHS sBl¢arimertidysd. dadeAkuced

a0 T e ik Hidsbiy F S B8 0 e nftlyrd S e S
@b}éﬂeémﬁtbﬁﬂguamm@mu@hbvctsomgez(gtgrnhdm)d Bresabyrisonsice msed
Shdet REITEBO D 23 PO1ESRIURA, GB'BPBBISINARW S BarfRaTyULRxhe

procedure described for the Intermediate 1. The title compound was

%san?éam@wl@m)wammnalﬁ%ﬁaIozmm@mm&i@nmomum hydroxide

irdroo00t f Mﬁ;@
(Intermedlgt({ﬁé2 (566 5236359;%2 4@%%?}?% DAST (86;?@516%57 E;B?n?nf&?'ﬂ‘y

thé—pmﬁdwmummhémwselmmmﬁ a0e8B. ([@yIUEG0IbTz PFHPIRIBO-2.50 (m,

d | from 10:
N R e T % 2 (6D Aot seeuan . .56
In(&rdﬁ&d?dfé&MZlZBl-(QtBaDdiaeter-QomwwlﬁthﬂoS@)ﬁKléhgma&imr&SO (d, J=9.0
o R S 08 o Bl T T B P58 7 08 (m
paﬂrld&juarﬁ“(lw aée@éié-t;oooﬁdgrge diagtergaisipmed) triolfo @ pas Shite Q(Mdether
9. AR8REDRY e procedure WO 2008/046598PCT/EP2007/008992

MS (M+): 495

Intermediate 5. (1R,S)-2-({(1R,S)-2-[4-(2,2-Difluoro-2-phenylethoxy)phenyi}-1-
methyl ethyl}amino)-1-(2,2-dimethyl-4H-1,3-benzodioxin-6-yl)ethanol
Obtained 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)phenyi]-1-
methyl ethyl}amino}-1-hydroxyethyl]-2-(hydroxymethyl)phenol acetate

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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- 48 - described for the Intermediate 3. Purification by column
chromatography with silica gel and n-hexane/ethyl acetate (10:1) as

uent/gave the title compound (0.47 g, 63%) as a yellow oil.
 2008/646598 1 > PCT/EP2007/008992

(2R,S)-143-(2,2-Difluoro-2-phenylethofy)phenyl]propan-2- amine

Obtained from Intermediate 11 (1.00 g, 3.44 mmol), ammonium acetate
TenBBg;Buniennedi)ceddines styartolgive tiidrile (8iPpouhd. f0nemgl)eang)tuea
Jypaps of acetic acid by the procedure described for the Intermediate 6.
Purification by column 10 chromatography with silica gel and methylene

chlprifg/ReStanakamanoR! idpd@:39:4) aggl ielded the
title com p%nd %0.73 , 7%%@%& gl(la gelr@ér‘rﬁgdelgt-‘re%’ﬁgg 9.5%2.56
8-(Taeiidy16:48- 48@%-@-‘%& U (e thyBshBfoigy-2H); 4.42-4.47 (m, 2H);
15(MRsSHRY 3 @1 2tdifluoea 2 phenyietumednieombiorahy atidiaming)

- ethyliguinolipn-2(11-0-one To a solution of

s-ﬁgngﬁﬁéj%? ) BaSIEFRoISCMRREA (m&Ry) IR/ RIR))6.82-6.89 (m,
ethiid)n6iaBHR 9B 1) D% @cﬂﬁl@.-o@-(ra,mmpliqegénwm@.%% (RoaH); 7.50-
1.;?2@(110% dimethylsulfoxide (2.3 mL) was added potassium carbonate

(O. ! b 0 mmol) and sodium iodide (0.28 g, 1.89 mmol). The

m'm@urmw $hgated 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 (NAgSO4), and the solvent removed under

Indeitiedipte SRR, M el rEbi,2-Difls prodisphan gathox vipie AVTR pepaRlY -
amipeilica gel, eluting with methylene chloride/methanol (97:3) to give the
title compound as an oil (0.58 g, 48%). Intermediate 14.

. , 6. yanoborohydride (0.17
g, 2.76 mmol) and the resulting mixture was heated at reflux under argon for 90
minutes. The solvent was removed under reduced pressure and the crude was
successively treated at 0 °C with water (3 mL), 2N hydrochloric acid solution (3
mL) and 5N hydrochloric acid solution (4 mL). The resulting solution was stirred at
room temperature for 30 minutes and washed with methylene chioride (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 (MgSQy4) and the
solvent removed under reduced pressure. The residue was purified by column
chromatography with silica gel, eluting with methylene
chioride/methanol/ammonium hydroxide (80:20:2) to give the title compound as an
oil (0.14 g, 70%).

g vl(ntemiediate 7.{2-(Benzyloxy)-5-[(1R,S)-1 ~{[tert-butyl(dimethyl)silyljoxy}-2-
({(1R,8)-2-[4-(2,2-difluoro-2-phenylethoxy)phenyli]-1- '

methylethyl}amino)ethyljphenyl} formamide
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Obtained from Intermediate 13 (0.57 g, 0.82 mmol) and tetra-n-butyl
ammonium fluoride trihydrate (0.41 g, 1.31 mmol) by the procedure

r the Intermediate 8. Purification by column chr Ogra
wiEsiihe e FEH R Moo

lica gel and methylene chloride/methanol (from 95:5 to
eluent yielded the title 5compound (0. 481 0, 72%). Example 4.
5 ((1R -2-({(1R,S)-243-(2,2-difluoro-2-phenylethoxy)pheny1]-1-
RS M2 et Et(8-hrrimexiofitadtinn((dinetmd)sligloxy}-

charcoal mﬁ%ﬁsm@d@m @%”%ﬁiasm%ﬁ %d?amp éﬁqgr& 0.65

0.05 g) by the procedure
oAk daﬁB%WémmH%KQrﬁéft&g)ﬁd@fﬁ/m@.n@aagéltm@aMngt@r(@ 36 g,

2HioREesm aHPECHRMMRAEETOY xS (8RcH) i%@-%ﬁkﬂﬁ@t@éé'ﬂéa?eatﬁ 125

nd (0. 78% lid. 11-1-NMR (300 MHz, CD30D):
S AT S ST A A R e

edta&twdm&thmﬁﬁl) -, 62%('30 At Z”ﬂéc’bﬁ%ﬂ@d%aﬂv@%}&r%%%ere
% 4.41 (t

R G G EF AEE B0 BB 08T, GlepSiPer e nsolvent

r@H@vécBBFﬂéMréduc%d)pﬁe@ﬁﬁ’el&if(mre@r&)ua W&sﬁ)ﬂﬁﬂm @‘aolﬂ{% -7.62

C%ﬁ?%ﬁfﬁ%ﬁ@:g&?%l U Ol\éllﬁé gll'l;\g Int med llwnol (95:5) to

gmmeimra/nammmm,mnm) 411-1,3- benzodloxm 6 yl)ethanol
Obtained from Intermediate 11(0.37 g, 1.26 mmaol),
(R) -2-amino-1-(2,2-dimethyl2541-1-1,3-benzodioxin-6-ypethanol (0.28 g,

R A A AR S A e .
pﬁéﬁ&l@ﬂﬁ@%%‘éﬁﬂp@@ﬁ&ﬁ@%ﬁyiﬁmmo) 1-
hydroxyethyl]phenyl}formamide

To a solution of Intermediate 7 (0.18 g, 0.27 mmol) in tetrahydrofuran (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 (MgSO4) and the solvent removed under reduced pressure. The residue
was triturated with n-hexane and the precipitate was collected by filtration to obtain
the title 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-methyiethyl}amino)-1-hydroxyethyl}-2-
hydroxyphenyl} formamide (1:1)

OYH

QL0



10

15

20

25

30

with silica gel and methylene chloride/methanol/ammonium hydroxide
(97:3:0.3) as eluent yielded the title compound (0.349, 54%) as an oil.

E'xg 4-[(1R)-2-({(1R,S)-243-(2,2-difluoro-2-phenylethoxy)phen I-1-(
mgﬁ?ﬁﬁml}amino)-l-hydroxyethyl]-2-(hydroxym ethyl)pheﬁgpgﬁ?gﬁl@& 792
from Intermediate 15 (0.34 g, 0.67 nmAéh, acetic acid (1.33 mL) and water

(0.66 mL) by the procedure described in Example 2. Purification by
Teotusotutibroof dntemraptijateith (Silkvagy €. 488 meiblyierethanol (17 mL) were

logi I jum, 10 i :20:2) as el ielded the ..
FHELSTRRAR S b PN ORI e b ek s plum
on. ol 610 %z4 6i)g 2. Beeanviktdre, 6ad hydre g retedata-f 6 hdpdvernight.

T R A ey e o
PSR GeTentingsal(waspydfies bysaatepiconrate 184G @uting Sith:
Wi frate R0 aftMo iR formism. i 10007 (055010 5% g’ (e titie

4H). MS (M+): 458. Intermediate 16.
corpnerisl 80,28 B difliet@2 B vRiignetalisty)methyl Thenzene To a solution of

AR AR 00 8 e TG, a0 Setepiames i 20

1{Ur0m6.<3+(lzrﬁﬁdmﬁﬁwlb6?ﬁ®§méf)-)52% Z;Z%C@‘dmcﬂ)ﬂgib@%ﬂﬁ%m%);
or IS.

e B L s e S et e (m

(\BYS04) BADONTEPREASThE e Mad @9dTidd s cOM)TNG1-7.57 (m,

t hy with Si§ Sysi -h lethyl acetate (10:1
a8 2 B BRI P, 6100 2 sol WO

eluefit. The
20081046599 CT/EP2007/008992 - 51- Obtained from Intermediate
16(0.50 g, 1.54 mmol), isopropenyl acetate (0.25 mL, 2.31 mmaol),
tri-n-butyltin methoxide (0.53 mL, 1.84 mmol), palladium (1) acetate (0.02
g, 0.08 mmol) and tri-o-tolylphosphine (0.059, 0.15 mmol) by the
Ijescaediate SsericeBromaphanemidizpbenyethiangos by column

hromatography with sjlica
0) taine% ?r%m%—gromophenol (5.0 g, 28.9 mmol), phenacyl bromide (5.48 g,
27.52 mmol) and potassium 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 vellow 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 yeliow oil.

Intermediate 11. 1-[3+(2,2-Difl uoro-2-phenylethoxy)pheriyl]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 (I} acetate
(0.03 g, 0.13 mmol) and tri-o-tolylphosphine (0.08 g, 0.26 mmol) by the procedure
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5gel and n-hexane/ethyl acetate (9:1) as eluent gave the title compound
(0.289' 60%). Intermediate 18.

R)- S)-2-{3-[(2,2-Difluoro-2-phenylethoxy)methyliphenyl}-1-methyl
“&ﬁéﬂgM%% -1-(2,2-dimethyl-4H-1,3-benzodioxin-6- 10 ypetﬁg/#o 20077 0092

Obtained from Intermediate 17 (O.28‘g‘}Q)‘.92 mmaol),
(R)-2-amino-1-(2,2-dimethy1- 4/-/-1,3-benzodioxin-6-Aethanol (0.21 g,
descripeddhrahe higropedisitaGetiRusifichtigrithy podeeuuchrdestogeaphy with silica

e s R B L AE 0 o
63&a&s thuelid@impound (0.15 g, 31%) as a yellow solid. Example 6.

4-{(1R)-2-(01R,S)-2-{3-[(2,2-Difluoro-2-phenylethoxy)methy11-
phenyl}-1-methylethyDamino]-1-hydroxyethyl}-2-(hydroxymethyl)phenol

Rk Y

agel@ibed in Example 2. The title compound was obtained (0.159, 95%)
as a yellow solid. .~ 1H-NMR (300 MHz, CD30D): 1.16 (d, J=6.0 Hz,
Qhiaird Hrrdssnesriatg)11.617085¢0 344 mmel). Amppaiym acetate (2.65 g,

HiaASHrRGISBEALN &yBhdBoRIMy #8810 83 4N1218)mpdfr ahd MB'dRIPS of acetic
13.5 Hz, 2H (one diastereoisomer)); 3.91

3.30-3.40 (m, 2H); 3.90 (t, JF.H = ( I

a&:% Yhey r%%f;,héﬁ%%ﬁapaﬁ’aqﬁ@t@%i%ﬁﬁw'%@-(E,U&'ﬂseu%ub@g,camwn
chropat8graph e Wjthosiizebgéd 4nd Atdihylélte CRIGHtw/Sidih andBafmdfofium
h@@%@éé’%é@dgg@@%‘ %ﬁ%@gé%;ﬁ% ég/r%)pound (0.73 g, 73%) as a yellow

oil.

Intermediate 13. 8-(Benzyloxy)-5-({(1R)-1-{[tert-butyl(dimethyl)silyl]oxy}-2-
({(1R,S)-2-[3-(2,2-difluoro-2-phenylethoxy)phenyi]-1-methylethyl}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 (0.84 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 (MgSQ4), 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
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- 52 - MS (M+): 472. Intermediate 19.
[4-(2-0x0-2-phenylethoxy)phenynacetonitrile Obtained from

V%) %}drog%phenyl)acetonltrlle (12.8 g, 64.3 mmol), phenacyl 5bromide
SB'4 67789 mmol) and potassium carbonate (9.8 g, 71.01RAREIP 7/ tHe092

procedure described for the Intermedig®-1. The title compound was
obtained (15.50 g, 96%) as a yellow solid. Intermediate 20.
Qbtaimebiitany tnrhedinket 8x{)Hian 0l8catanit) el hrined fipammonium

) and ol) b
R s, P R e maatriosr b e,
leteonrdisieprRunifiativndy ebamimobtiophategchbrdleith- bitisange e 5:1

15In%p?§1§e§%g§§&2%%ﬁg4gq é%ﬁﬁﬁ?ﬁo-gdﬁﬁ@%goxf Op/) é/n?}%%/?eh ﬂlne
CRMRRBNGiEhASr Sn#¥hbdiate 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(r) (10 g of a 50% slurry in water). The

S R e g Dol e BY R AdeBanyi-t-

rppébyiﬁmwmmmwpamhytj-wwmxymménammla)mwleethyl
acetate (350 mL). The aqueous layer was separated and washed with
ethyl acetate (2 x 150 mL). Th r2:ol|1nb|ned orgFélnf xtracts were washed
with brine (20 mL), dried 0 vé%t{@ved under
reduced pressure. Th was purl e by columerchromatography
with silica gel, eluting withi ethylene chloride/methanol/ammonium
hydroxide (from 100:0:0 to 99:10:1) to give the title compound (11.01 g,
98%) as an orange oil. Intermediate 22.
%(QBBMW)H‘&#M@IC@;@I(%Q@ﬁ(@@,-diﬁmf@nag eimd pal{adszum on charco%
e e RO e et

chromatography with silica gel and methylene chloride/methanol/ammonium

hydroxide (90:10:1) as eluent gave the title compound (0.23 g, 78%) as a solid.

'H-NMR (300 MHz, CD30D): 1.06 (d, J=6.0 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, Jrn=13.5 Hz, 2H (one diastereoisomer)); 4.44
(t, Jr-=13.5 Hz, 2H (other diastereoisomer)); 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,
4Hy); 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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A solution of Intermediate 21(0.57 g, 2.07 mmol) and 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(11-0-one (0.57 g, 1.76 mmol) in
#m&)& Ls(g})fomde (5.9 mL) was stirred at room temperature for 3.5 hours.
1$Peaction time, methanol (5.9 mL) and sodium boroﬁﬁﬂapez%wfoé)”
5.31 mmol) were successively 5added®#d the reaction mixture was
stirred at room temperature overnight. The reaction crude was partitioned
Wishedina gwlwl’atmatbm%emh)mmm&dmmmmmmwm 97:3:0.3)

Alcathonatg % é] [y rated, washed Wlth water
(2x30m ?édgrle g%?)ﬁggglfﬂzds%l Véh%??eﬁ%oved %‘fr\:der reduced
pressure. The re5|due was purified by column chromatography with silica
gel, 10eluting with methylene chloride/methanol (from 75:1 to 9:1) to give

Exanitprec Sndf{d AR)- 2 ORISR D] Q(Qvﬂﬁlg&é%)pﬁé(ﬁmaﬁdxﬁdﬁdlﬁ%lﬂﬁ

A AR TSR n ok cmeoiae

22 (0.854¢, 1.49 mmol) and pallapllum on charcoal:(o 085 g, 10%) by the

eIuting with mehylene ('S'Icl’lride/methanol (from 75:1 to 10:1) to obtain the

iR SR e Sa0SE 5 G0, S50 el 6% o34 rLsne
watsm(e B, rﬂL—))byS.tB’é mecéwtéﬁﬁdgég??(ﬁmmé;a ?&théaﬁﬁ\r](mg gtgilhmn
G D R D TR g

Feq Bt 302 G2 1a8) elu g td ryibldisd| then ditteybsiplmxy)-BR2-g, 72%) as a solid.
[45 2,2-dif|uoro-2-phen ethoxy?phen Ile_thyl}amlnﬁ)?eth%lll uinolin- 2(1H) on

e ObMMRJ 3OD J=6.0Hz, 6 70 (m, 6H); 2.76-
8- ét@n(uiom)f&(w@ apl;rerr@olHitezH%Wé(ala&{éwBMG%%mﬂ) t, Jrn

uin 1H (2.01 g, 4.11 mmao)), Intermediate 21
J < )&Eé RS st eaiaamany 4 Se anss e £ 5 66 %25 (one
diastereoisomer)); 4.61 (s, 2H (other diastereoisomer)); 6.64-6,81 (m, 8H); 6.97-

7.03 (m, 2H); 7.09-7.23 (m, 4H), 7.45-7.52 (m, 6H); 7.56-7.63 (m, 4H).
MS (M+): 458.

Intermediate 16. 1-Bromo-3-[(2,2-difluoro-2-phenylethoxy)methyl]benzene

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 (MgSQ4) 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



5potassium carbonate (1.72 g, 12.47 mmol) and potassium iodide (0.76g.
4.58 mmol) by the procedure described for the Intermediate 13.

U{Jﬁg %‘é%ﬂ by column chromatography with silica gel and e
vng)cetatfg fethanol (from 100:0 to 15:1) as eluent gave the titltlgég%%)ﬁ%ﬁ/r? 592

(1.36 g, 48%) as an oil. 10Intermediate’24.
8-(Benzyloxy)-5-[(1R)-2-({244-(2,2-difluoro-2-phenylethoxy)- phenyl]
(btginedhirm Intgranediatth § Boiddlig- 2 (34 moma ) Obtgireze frgnacetate (0.25 ml,

jate. etrasn- k ofi
AR BB SSES 08 TROT DROIR 2t
((hrendbitiarenel) anddrioprigyytadioaphioar thitiigy @yl Byrovitbl shie thgenranedure

I i oannoni ' 00 10 cer o
B AP OOLbAl itn iica

5 gekanshbiehexane/ethyl acetate (9:1) as eluent gave the title compound (0.28 g,

@%;R)-24{244-(2,2-Difluoro-2-phenylethoxy)phenyllethyl}amino)-
1-hydroxyethyl)-8-hydroxyquinolin-2(1H)-one 20 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

Iateanediateat®y (MR (IR B-ard- iR @raifleoro-2-phenylethoxy)methyl]-

ifdeqn ; AR _lnydrexi L@ 3 the title
i LB Ol e L e

10 yhetaandbulfoxide-D6): 2.69-2.77 (m, 2H); 2.80-2.93 (m, 4H); 4.56 (t, JF_H

=13,5 , 2H): 5.16 (t, J=6 H): 6.52 (d, J= Hz, 1H); WO_ .

B e T3, NG B aHob b STty 2R Chgiyl-
M;?Eﬁ)ﬂoﬁﬁ)@mr@wﬂ)eﬁiﬁﬂxoﬂ@@m,m inb(Hade 2 @itdps W hdéiE acid by
SR P RSB 1S RS ate iy Riiisaies. B cplumn chromatography
withitifuged ahp meet/ gkt glpbedsiistydatarajetmiunnl hydroxide (97:3:0.3)

15  as eluent yielded the title compound (0.15 g, 31%) as a yellow solid.

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

20
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, CD3;0D): 1.16 (d, J=6.0 Hz, 3H (one diastereoisomer)); 1.17

25 (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.n=13.5 Hz, 2H (one
diastereoisomer)); 3.91 (t, Jr.y =13.5 Hz, 2H (other diastereocisomer)); 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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Obtained from Intermediate 21(0.33 g, 1.19 mmol) and [4-(benzyloxy)-3-
(hydroxymethyl)phenyllioxo)acetaldehyde (0.32g. 1.19 mmol) by the

Q&Q%ldggs,gescribed in Intermediate 4. Purification by C0|u%T/EP2007/008992
chromatography with silica gel 10and methylene

chloride/methanol/ammonium hydroxidé (90:10:1) as eluent yielded the
titte compound (0.27 g, 43%) as an oil. Example 9.
4RB(By-R472.4-(2,2-Difluoro-2-phenylethoxy)phenyl]
ethyllamino)-1-hydroxyethyl]-2-(hydroxymethyl)phenol 15F F To a
solution of Intermediate 25 (0.279, 0.51 mmol) in methanol (10 mL) was

g B0 Enery R VI REA I ougn
. T .
O o TR
bearideSRrarl 2 maiel ankyeptasait rreabre B (98 807700 namplkby the
pHoedbiG-S YRRl forith g1 el dittd M RHE A MIdRpound was obtained

dimethylsulfoxide-D6): 2.54-2.63 (m, 4H); 2.65-2.74 (m, 2H); 4.44 (s, 2H)
(194900486) asip yeHoWSOIdH =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,
25J=8.0 Hz, 1H); 7.09 (d, J=8.0 Hz, 2H); 7.23 (s, 11-0; 7.49-7.55 (m, 3H);

AR AR R R o
dBtéﬁWﬁM%iﬂBa@téﬁiﬁfm BRFHMRBBNAIDAST (40.5 mL, 309
L s orstih ey bod P e TR S BHEHERE cotumn
ciroméodraphy onih-Siic2 et and Irfieribns\ydtdoriatiyGakdierxifiom 5:1 to 9:1)

ethyl)phenyllformamide (0.56 ) mg)), Intermedjate 21 (0.35 g, 1.27
ST e R B RBR ) Gt S8 R A EPLBH O ioci (0.70
g, 1.33 mmol) by the procedure described in Intermediate 7. Purification

by column chromatography with silica gel and methylene

v pndeiaetpanol (93200 miflees!2-phenylethoxy)phenyljethanamine

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% siurry 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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10yielded the title compound (0.37 g, 46%). Intermediate 27.
{2-(Benzyloxy)-5.((1R,S)-2-({214-(2,2-difluoro-2- phenylethoxy)

ethylfamino)-1-hydroxyethyl]phenyl}formamide Obta
Intermed£ ate 26 (0.37 g, 0.55 mmol) and tetra-n-butyl ammoﬁ{ﬁgmm%”z

15fluoride trihydrate (0.28 g, 0.89 mmé% by the procedure described for

the Intermediate 8. The residue was triturated with n-hexane and the
Apsetiitivateate totdisted2d\(Bilfratn 2 07 yiefoih e nidl 8 ¢bemagloxy )a5-a pale

s SR e s momeln sty 6
rainiwey- sthivent atyetiyljsprhpoabxgios By fosuranfide féris seactiordtisadution
n‘?étmﬁ nﬁjn chi o8-¢ o‘?@n%r%ﬁgrﬂ}%)e fbeé okl p deré'r%%‘ijf%%gsswely

palladiu rcoal (10%, 41 m he 'mixfure was hydrogenated at

agderiiRdtsaatgn Mduwawgsshisediréfeanhiongrrekiepyamnigiterhe
rEQB(RIN ERIBBVRESUSKIBiCREN CRAIBABR BBEt46s (W0 lanaRiliRddy

semi-preparative HPLC elutin &%wnh water/acetonitrile/ammonium formiate

SARHRN BORFFUMAPAMOORAS (BTN BIRIGRMHBYREWES Re§5ARY A¥ashed

wiglateelid x B O08HMREARASES, ) AP ERRAR rembvek IAIMR e ed
MHz, dlmethylsquOX|de -D6) EVZ .67-2.75 ;m 4H); 2.81-2.9

PieS5USs (1R raRigUs MRS PYEISLRY. b %”%@O@@?P?MWEH)S"?Cﬂ%
ellitthg with aramméae7c5mwmé)harﬁ>wr@m (15: 2td)o8 Pl @ivd theaigs (s,

@988?@%5 1H§19 .58 (s é)IL“JH 3 &g)\/)lﬂ 457. Intermediate 28.

Exampile 7. 52-({2-[(1R,S)-4-(2,2-difluoro-2-phenylethoxy)phenyl]ethyl}-
amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

2o

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 chioride/methanol (from 75:1 to 10:1) to obtain the title
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.y=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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To a solution of (3-methoxyphenyl)acetonitrile (1.89 mL, 13.59 mmol) in
methylene chloride (100 mL) was added dropwise at 0 C a 1M solution of

W&E%&}Sﬁ%%@'de in 10methylene chloride (65.22 mL, 65.22 mmo%l;lzjé]odz%swz

nitrogen. The resulting mixture was stirred at room temperatBFé”
hours, quenched by slow addition of etfanol (100 mL) at 000 and poured
into an excess of saturated sodium bicarbonate solution. The organic

Intpsmedinte 3 e Bemeyloast <t l{ifR) du{jcatbratyd (@ime bty i)y Tory) -2-({2-
13 re
e e e B Bt -ome

@bmtia?urfﬁbwﬁ&@??mpmﬁ-%&gﬁ%@@gﬂﬁ@%{_@fmz%hkﬂmM@tﬁwﬁmw)&ﬂ%thyl)

next step, without further purjfication, Intermedjate 29.

RS D TRR R e R FIRReSRIR 2 d TR 21 rmo)

ﬂumTiemml%&\&dxuyz%OZZ?ﬂglﬁmé@nwe ggm@ﬂuﬁebné%ttﬁé 0.16.804.58

mmal) a otassiym carbona . , 16.52 mmo > procedure

B RN P RCEHHER HRCHORPR U, REQUR RS FLRIE h SHHUTHEGEr g rn

chitmsaliogrgphpmdtimsiicyl geeartiasinyl adetaenedtramol (FréemlMIDA) ®S15:1) as
luent yi title com 1.7 450%) as,a pale orange solid. 25

eﬁr‘ft%%?r?éé%%@%gﬂ%ﬁ ?g%ﬁﬂomgégh&%ﬂgﬂ?o )%'henyl]acetonitrile

Obtained from Intermediate 28 (1.709, 6.76 mmol) and DAST (4.43 mL,

33.8 mmol) by the procedure described for the Intermediate 2. Purification

|bfgemlu?atte_rzfﬁa@aeW}?ﬁ(ﬁi@ﬁ{ﬁﬁ{ﬁt@@ﬂﬁ%%%ﬁ@ﬁg?}goxy)-
ronn: . oL S eljuen e e oun . , %
S S AT B e i T, o
CBisIRECIn eeiars 1O g e R R Rl Bmanium

flggrifimiribyopstend gRoged it mexdib¥dhe preadusemiesriber fPutieation
I FRBHTHRECE PRGN VB Ric RIS hAchRaRRy AR etk agataly

(from 10:1 to 10:4) as '
methylene chloride/methanol/ammonium hydroxide (from 100:0:0 to 90:10:1) as

eluent yielded the title compound (1.40 g, 99%) as an oil.

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

OH H
N\/\©\ C
HO ] O
HN F F
C

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, Jr.n=13.5 Hz, 2H); 5.16 (t, J=6.0 Hz, 1H); 6.52 (d, J=9.0 Hz, 1H);
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5eluent yielded the title compound (1.55 g, 84%) as a brown oil.
Intermediate 31. 213-(2,2-Difluoro-2-phenylethoxy)phenyljethanamine To

“ﬂ)sz%wb(?tgg% Intermediate 30 (1.55 g, 5.67 mmol) in methan%ﬁi%goﬁ/ﬂgw”

were ad a solution of concentrated. hydrochloric acid (37

and platinum 10(1V) oxide (0.13 g, 0.57°"mmol) and the resulting mixture
was _hydrogenated overnight. The catalyst was filtered through CeliteO and
th@-8B10cH: (BN Har rd e Sl bre Sured T Ha cPtie fufts haAifonat);
between, saigres selytion of potassium carbonate (100 mL) and ethyl
acetate (100 mL). The aqueous layer was separated and washed with
ethld ddetaB8(@ x 50 mL). The combined organic 15 extracts were washed
with brine (50 mL), dried (MgSO4) and the solvent removed under
reduced pressure. The title compound was obtained (0.90 g, 57%) and

b e T S T
(B:2cifiudroXiphiamy b 2B BN (A ¢iYihan 6fetmanbiin

dimethylformamide (360 mL) were added sodium bicarbonate (9.9 g,
Ontzigsdnfionl ) riacmsstiaimad 183 @.11¢] Dremehhaokl. [HbGeazwiting-3-

e B L oy S 2 5 ol by the procecure
dgprEbediinvintarnrdiate i wilsalionhyerlema ¢hreraategranhphwith silica gel
a%éfﬁféiﬁgl'ér'i@iEWB?iH@ﬁwé%H%I?érﬂ%&\Wﬁr%%xﬁfée(@@%F?ESE%TL}EHF1

sodium bicarbonate (3.30 g, 39 mmol) was added to the reaction mixture
YigWsRdhe g smRe i’ 8 4w Rs 8818ilon 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

; ke ot ) ,

e Y e R R e

ethiamingit! -Wyeroxie il 2atyskoxymetbyliphgrelid was dissolved in
methylene chloride, WO 2008/946598PCT1EP2007/008992 - 59 -

washed with water, dried (MgS0O4)fand the solvent removed under
reduced pressure. TH@ re e was with digthyl ether and the
precipitate was collected by iltration to obtéin the iflexcompound as a pale
yellow solid (18.5g. 81%). 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.n=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,
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5 Intermediate 33.

5-(Dihydroxyacety1)-8-[(4-methoxybenzypondquinolin2(1 H)-one To a
%AHQ/ 4g%9|§1termediate 32 (2.5 g, 7.73 mmol) in dioxane (39 mL% and .
ater (1.7 mL) was added selenium dioxide (1.28 g, 11.60 Mo g 008992

resulting mixture 10was stirred at refru§<5c5vernight before being filtered

through a pad of Celite(r). This first filtrate was discarded. Celite(r) was

then washed several times with an excess of boiling dioxane. The filtrates

were combined and the solvent removed under reduced pressure to yield

e mediate fduAd-(Benzylomsp {61 Ry Ddulsentbutyieimathidisibdloxy}-2-

(HAR2R-diflitote-L2phBMieMo%y) phenyi]ethyl}amino)ethyiphenyl
fﬁFen let oxy)phenyliethyl}amino)-l-hydr){)iyetﬁglI-8-[(4-) Yllphenyl}
enzyl)oxy]quinolin-2(1H)-one A solution of Intermediate 31(0.18

. ' 309, 0,84 Din, .. :
O S P A R R i R R i i)
efidipirenydacrmamides(hisigaria {3nmo) fainteroukdiatb XY @E5dg, (020rmol),

: o o
e e S AL S B s
bydegrrqoedivie) dargrbsstindnserawsidiate bfRRudficatiprAybeniaren(25 mL).
cﬁWﬁ;@?&f?ﬁ@ftW@ﬁé@B@f%@n%ﬂ?t]@ﬁevﬂmo‘ﬂ@@ﬁw@ﬁ%agl:gﬁﬁ?g@deluent

(Mg504) and the solvents 25 removed under reduced pressu

yieldiaddnr s GrmReu it g chfSmatography 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%). WO

néf%@zﬁ(%g%i&(%ﬁ&%ﬁ@ﬂwg% R8P S ailidR.2-
hexy) phepyiliatiyiamiopt Inhueseyaeimnilphenybfgunamide (1
Oktg)(glr}\%d from Intermediate 26 (0.37 g, 0.55 mmol) and tetra-n-butyl ammonium
fluoride trihydrate (0.28 g, 0.89 mmol) by the procedure described for the
Intermediate 8. The residue was triturated with n-hexane and the precipitate was
collected by filtration to yield the title compound as a pale yellow solid (0.27 g,

88%).

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
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/acetonitrile/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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5To a solution of Intermediate 34 (0.15 g, 0.25 mmol) in methylene
chloride (1.5 mL) was added trifluoroacetic acid (0.19 mL, 2.5 mmol). The

“;8?%%9 6gmz(ture was stirred at room temperature for 3 hourg (JE)T(?fE%%’}% 2992
solvent was removed under reduced pressure. The crude was dissolved n

an 80:20:2 mixture of methylene chlorffefmethanol/aqueous ammonia (10
mL) and the solvents were removed 10under reduced pressure. The
cridNMP ptad dtHe pdiplettiigsUifp xidkDR): che T Rep BHE ARG 2D (m, 2H);

m I hlorjde/ noj/aqueous .a nia(fram.90:10:1.ta,80:2Q:2)_
OGN NPT QAR RANOIOE e o 2T Jer S PR 48070
MHz, 2ietth0stlfeik{de-Bi6); 2.65-72643((m 22H) 82036 719)(18,2854H1H); 8.30
2.82-2.90 ); 457 (t, JF-H =14.0 Hz, 2H); 5.05-5.08 (m, 1H); 6.50(d,
J:Pgogﬁ%z%rﬁﬁ%g%é%% (m, 3H); 6.91 (d, J=8.0 Hz, 1H); 7.06 (d, J=8.0
Hm§l-g\)1 Jé¢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. 20 Intermediate 35.
8-(benzyloxy)-54(1R)-1-fitert-butyl(dimethyl)silylioxy}-2-({2-
[3-(2,2-difluoro-2-phenylethoxy)phenyl]ethyl}amino)ethyliquinolin-2(1H)-on
latgomedinte @8 o3-Hydroxyphenyl)acetonitrile '
8-(benzyloxy)-5-( -2-bromo-1-{[ter1-butyl dimethyl)siglﬁi}]oxy}

T&WHMW%&% Yereay e Pmie | il Mkerefdngliimgthylene
chiBARBMOTORL Wip it tirpdesant Poasaddersonionbowsireasemide in
AR FOASHG22A HLa RS GO SLPRR B 5] A SRRy ire
wesstiteieatwisbrvasair@atore)fand katraigtendheztyl sioatattd@on 30 ethanol
( %@@Eﬁ%gggg)%éﬁé%%%%%tractésx&esrse oy\égturated sodium bicarbonate
solution. The organic layer was separated and washed with ethyl acetate (3 x 100
mL). The combined organic layers were washed with water (2 x 100 mL), dried
(MgS0Qy4) and the solvents removed under reduced pressure. The title compound
was obtained (1.78 g, 98%) as a brown oil and was used in the next step without

further purification.

Intermediate 29. [3-(2-Oxo-2-phenylethoxy)phenyl]jacetonitriie

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)phenyljacetonitrile

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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- 61 - washed with water (2 x 10 mL) and brine (10 mL), dried (MgSO4),
and the solvent removed under reduced pressure. The residue was

urif qumn chromatography with silica gel, eluting with
“ﬁ)e%qu/gﬁ%/ﬁyl acetate (from 4:1 to 1:8) to give the title compoPL%TéEPZOW 008992
yellow oil (0.659, 70%). 5 Intermediat&$6.
8-(benzyloxy)-5-[(1R)-2-({243-(2,2-difluoro-2-phenylethoxy)
Inﬂaemydtﬁﬁtﬁl)‘&ﬂnimoz;lzh&ﬁfuayetﬂygﬂhehyibﬂa&éﬂ;ﬂ)ﬂﬁmm]ﬁliﬁwmlf@m a

solution of Intermediate 35 (0.65 g, 0.93 mmol) in tetrahydrofuran and

Geteinastyramnidanmadiataidd (ifdieat (6.ammg))1and BAHT) @yihenl, 33.8
iRV tRe PRRRIPe G iR G Rediaig Re Futdicakomfyat8h B column

chromatography with chloroform/methanol (from 75:1 to 10:1) as eluent

C?f@!@é@ﬂf@ﬁhbé%@hﬁ%eed(ﬂaé g:eranelsthy geetateeanptOrbto 10:4) as

eRrb Gk et b s (Bué-eH 896@:1% RAesy e t89%y) BB WHRAY 15
amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one 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
Intergneghiate 30. Foldd2ihDiduarssrizhenidethiokyiphgngiith@anaminee

solvent 20 removed under reduced pressure. The crude oil obtained was

TR R URN i MRTRRAIAE S A R SuitnOd IR G B NUE e Rt 38y siese
acblarideoneibansitanentiatamnyanitiiicon L0965 8754018(22013) dadpiatinem

R 06 08l 5L it s yins Sy9saghates
ovedidht, 'Bié)cétﬁl&s(t wids-fiiltedst] 4hrtau gHG ehit2® @ndth&o8onNant i wsd
u§%99:§’ %8@%8 %6 88?%% o gg‘é@&g b%@végnzé%g_lu?aéé %hmon of
potassium carbonate (100 mL) and ethyl acetate (100 mL). The aqueous layer
was separated and washed with ethyl acetate (2 x 50 mL). The combined organic
extracts were washed with brine (50 mL), dried (MgSQ4) and the solvent removed

under reduced pressure. The title compound was obtained (0.90 g, 57%) and was
used in the next step without further purification.

intermediate 32. 5-Acetyl-8-[(4-methoxybenzyl)oxylquinolin-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 icdide (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-(chioromethyl)-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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Hz, 1H); 7.25 (t, J=7.41 Hz, 3H); 7.50-7.58 (m, 3H); 7.65-7.70 (m, 2H);
8.22 (d J=9.89 Hz, 1H). MS (M+): 481. 5Intermediate 37.
V&dg)? Lgl{.%[JALPSBenzyloxy) -3-(hydroxymethyl)pheny1]-21{2-[3-(2,2-
fluoro-2-phenylethoxy)phenyllethyl}amino)ethanol Obtaine CfT
Intermediate 31(0.30 g, 1.08 mmol) aneB[4-(benzyloxy)-3-
(hydroxymethyl)phenyl(oxo)acetaldehyde (0.30 g, 1.11 mmol) by the

washedunetid esteheftisy INSTRJiaie 4 & voilieat eshined uider reduced

OO Ao AR AR ARSI, S e doerasialin e

gotitstedt iy fitteatiomiaooistaitOtR6 itledbSfmpasiad £l abpeaeydicd solid (18.5 g,
Eﬁ% R,S)-2-({213-(2,2-Difluoro-2-phenylethoxy)phenyflethyllamino)-1-
ydroxyethyll-2-(hydroxymethyl)phenol OH HO 15HO Obtained from

Intermediate 37 (0.26 g, 0.49 mmol) and palladium on charcoal (10%,

0.03 g) by the procedure described in Example 8. Purification by column

Inkteomaedigte 33y 5v(ikiidrogghastynetipanethloyisenaoxyyamimis
onia (from 90:10:1 to 80:20:2) as eluent yielded the title compound

% P'22%) as a solid. 2011-1-NMR (400 MHz, dimethylsulfoxide-D6):

S b e S22 T L bl [ ) e Veter
(3Bl was-pddsgselavym dmgde (12201 9J48.60-picH); Theo<a@8rgnmixture
wad) st Gt il odSrdi HBfo?’ybe?nSJF I?e@éd(mrﬂah g §§a ?@éﬁﬁa@ This

1H). MS (M+): 444. 25 Intermediate 3
f(éi(ﬁgﬁ%/mﬁ)d@%@@@)%m@ \Mawmrmwamyﬂwqmwzu@@as\mh an excess

di2odimiy gisxanBN TRy @ ates PRGBS HHB I HIR) StRYaneRY Vira\RidRder

Obtained from

rARUSRELPISS YRR IS 306 iR e ReHISUB RdidetRYDAS R X ltmyaplid.
phenyllformamide (0.45 g, 0.97 mmol), Intermediate 31(0.30 g, 1.08
mmol), potassium 30carbonate (0.45¢g. 3.25 mmol) and sodium iodide

ItetRtbdishd BYNSl)(RR BRA(EE§IYE2-Difluoro-2-
phenylethoxy)phenyllethyl}amino)-1-hydroxyethyi]-8-[(4-

2007/008992

methoxybenzyl)oxy]quinolin-2(1H)-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 (MgSQ,) 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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WO 2005/046598PCT/EP2007/008992 - 63 - described in Intermediate 7.
Purification by column chromatography with silica gel and methylene
loride/methanol (10:1) as eluent yielded the title compound (0.43
V%%&g%ﬁ@%}ellow oil. 5Intermediate 39. PC(F/EPZU%WUOS”Z
(2-(Benzyloxy)-5-((1R,S)-2-({243-(2,2-8fftuoro-2-phenylethoxy)
phenyllethyllamino)-1-hydroxyethyl]phenyl)formamide Obtained from
Exampdelibte 3§ {RA-2-(BB (D dhobret2-n-butyl ammonium fluoride

' . rogedure described for the . .
R o o SR S ST ot -
@me was used in the next step without 10further purification. Example 14.
(54(1R,S)-2-({2-(3-(2,2-Difluoro-2-phenylethoxy)phenyliethyl}amino)-1-
hydroxyethyl]-2-hydroxyphenyl rohamide Otéﬂ H'F F HN HO
150btained from Intermegliat E m d palladium on

Y (0:26 l@‘
charcoal (10%, 0.03 g)dd v@ roceribed [ ample 10.

Purification by column chrengs graphy with silica gel and ethyl
acetate/methanol (from 100:

A to 100:20) as eluent yielded the title
compound (0.09 g, 41%) as a solid. 1H-NMR (400 MHz, ,
TaciBulsuHXinRRAER IO (6. (m A2 ARrl 98 Matkiang-eRoAldet P8
%m 1H%; 458 (t, ,éF4-1=14_.0 Hz,iHé; 5.40-5.60 (bs, 1H); 6.78-6.89 (m{
L) was gdgddriyesoaseticasil A& R mlsi4) SmEnoh s5p resiltingypisture was
st B3t tmPaat(Belbh) 3 hours before the solvent was removed under
reduced pressure. The crude was dissolved in an 80:20:2 mixture of methylene

chloride/methanol/aqueous ammonia (10 mL) and the solvents were removed
under reduced pressure. The crude oil obtained was purified by column

chromatography eluting with methylene chloride/methanol/aqueous ammonia
(from 90:10:1 to 80:20:2) to give the title compound (0.08 g, 67%) as a yellow

solid.

'H-NMR (400 MHz, dimethyisulfoxide-D6): 2.65-2.73 (m, 2H); 2.76-2.79 (m,
4H); 2.82-2.90 (m, 2H); 4.57 (t, Jr.x =14.0 Hz, 2H); 5.05-5.08 (m, 1H); 6.50 (d,
J=8.0 Hz, 1H); 6.80-6.83 (m, 3H); 6.91 (d, J=8.0 Hz, 1H); 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)silylJoxy}-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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MS (M+): 457. 25Intermediate 40.
(4-[2-(2-Methoxypheny1)-2-oxoethoxylphenyl}acetonitrile Obtained from
- henyl)acetonitrile (3.05g, 22.92 mmol), 2-bromo-1-(2-
V‘(réeétaf}f§|;/>§E)2/%|:J§k%%nyI)ethanone (5.00g. 21.87 mmol) and potassiu%cé%%zggg?ggggz
(3.32 g, 24.00 mmol) by the procedur@#escribed for the Intermediate 1.
The title compound was obtained (6.129, 99%) as an orange solid. WO
WARI8I046808RET (2 R2ZEDM0D&9D Rrire(1 Ormelrinddide(MgS O,), and the solvent

-Rifl 2-(2- erRyne I itrjl
s SRR LA A
ahomaedidpiey Wiksitice. el nelutaE 28tmhexpneleihdankiaten(fremedibto 1:8)
1SRG RESRIBUABAS BguIBdF(bssficigiyp reaction fime, DAST
(4'mL, 30.52 mmol) was added and the reaction mixture was heated at
reflux overnight. The reaction mixture was then diluted with methylene
chloride (20 mL) and poured into a stirred mixture of a saturated solution
Infgrorasiaten I rbdbateyloy)ss ] AR)-2¢{2HD-@), 27di¢laormaystiepgletiasxy)

separated and washed with methylene chloride (2 x 50 mL). The
mmuimm&e%;kwmﬁ%énmwmmmﬂm mL), dried

az2S and the solve as remaqv re d pressure. The
QB R A B SR SR B g STERegan irahycrofuran
andhetrhbutyiertetiodiacefaterifeoiminiOrateo(0:4) t9, divid thendllebyotmp provddure
4719, .71%) a ellow solid. 15Intermediate 42. ,
s e R AR T Fsl vy erremaineepy it
ohidnotonnoimetbanedifioe 15(1. 00 19): 8) 28 eluesi) inetdeththeoti2Zompamd! (0.35
I (8 mL) were added a solution of concentrated hydrochloric
gtéeér?%g Oézgg%q mL) and platinum (V) oxide (0.07 g, 0.30 mmol). The
resulting mixture was hydrogenated for 4 hours. The catalyst was filtered
through CeliteO and the solvents 20removed under reduced pressure. The

Eotanipleat2p Sriidtiez-§2tte(2sd i et Bqihbory lathosad phen pHictiopite
Q nd,methyl loride (50 mL). T ueous layer was
A A S S G2 L ERRE by, The

combined organic extracts weerg washed with brine §50 mL), dried

methylene chloride/m&hanol/gqgueous ammonia (from™95:5:0 to 80:20:2)
to give the title compound™{651 g, 51%). Intermediate 43.
8-(3enzyloxy)-5-{(1R,8)-2-[(2-{412,2-difluoro-2-(2.methoxyphenyl)
ethoxylphenylIeth%/I)aminol-l-hydroxxeéh;(/)llguinoIin-2(_1H)-one

ermediate 367(0.35
added palladium on charcoal (10%, 35 mg). The mixture was hydrogenated at

To a solution’of In 1 mmol) in methanol (12 mL) was
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.q=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, J=7.97
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300btained from Intermediate 42 (0.50 g, 1.62 mmol), 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (0.53g. 1.62 mmol) and sodium

wesalvdridg (0.189. 4.85 mmol) by the procedure described |
Intermetﬁate 34. Purification by column WO PCT/ER2007/008992

2008/046598PCT/EP2007/008992 - 682--chromatography with silica gel

and methylene chloride/methanol (from 100:0 to 9:1) as eluent yielded the
tithezcaMpAURE (O #4701 ¥BX)3H); EXB0API68LEM, 3H); 7.65-7.70 (m, 2H); 8.22 (d,
SJQ?%g - -11@[-{442,2-Difluoro-2-(2-methoxyphenyl)ethoxy]phenyII
5&thyTamifio -12hydroxyethy1}-8-hydroxyquinolin-2(114)-one 9" NO HNF

F d from Intermediate 43(0.44 g, 0.74 mmol) and palladium on
charcoal (10%, 0.04 g) by the procedure described in Example 1.

Purification by column chromatography with silica gel and methylene
chloride/methanol/agueous ammonia (from 90:10:0.5 to 80:20:2) 10as

Idteemediate INe(1IRSEIripErmEyhty) § -dedrpagracyalivphenyit-2H{2H N (AR-

i ' D60 H); 2.71-2.85 (m, 4H);
B o o . 11 6.50 (d, 29,0

Ciiigiridd){rén8 0+@satednmte3t) (/301,71 I8 (nmaHand [45 b ¢my)-2H); 8.15 (d,
(h&%@o%}#@%h%l andthidthy HEEETR% 144 mmol) by the procedure described
. I-(4-Bromophenoxy)-3-phenylacétone To a solution of

I lteTReARIp e AUR AL LR [ F Y T B HARDY MR ABLRNd methylene
chidrigleyrdediia reall d 2 us lanwas ad ffech 4 511cdHy 8ot PO e el(Ebt4/imde DthO ftle

b B-Bhiokshidimetnoxy-1,3 5-triazine (7.3 g , 41.6 mmol). The

mixture was sfirred at room

Example 13. 4-[(1R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyljethyl}amino)-1-
hydroxyethyl]-2-(hydroxymethyl)phenol

OH F g
H
o)
HO

Obtained from Intermediate 37 (0.26 g, 0.49 mmol) and palladium on charcoal (10%, 0.03
g) by the procedure described in Example 8. Purification by column chromatography with
silica gel and methylene chloride/methanol/aqueous ammonia (from 90:10:1 to 80:20:2)
as eluent 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, Jry=14.0 Hz, 2H); 4.75-4.80 (m, 1H); 4.99-5.03 (m, 1H), 5.80-5.90 (bs,
1H); 8.74 (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); 8.38-8.46 (bs, 1H).

MS (M+): 444,

Intermediate 38. {2-(Benzyloxy)-5-[(1R, S)-1-{[tert-butyl(dimethyl}silylJoxy}-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)silylloxy}ethyl)
phenyllformamide (0.45 g, 0.87 mmol), Intermediate 31 (C.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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20temperature for 1 hour and then, N,0-dimethylhydroxylamine
hydrochloride (3.38 g, 34.6 mmol) was slowly added. The reaction was
[ m temperature overnight. The precipitated soli [ |

W?né'%tﬁ/e(ﬁ %égbglting solution was cooled to -40C. Then, a 2M :gﬁﬁ%%%?}%qsg%

benzylmagnesium chloride in anhydrof8 tetrahydrofuran (17.6 mL, 35.3

mmol) was slowly added under nitrogen. The mixture was warmed to
desmnibtehpletatmnesife Z. Rorifioatisrapyl calgatu chtethaiographyofitinsifieangeirand
NSl (0SB RSBt ) HR% RRIVERA MESIE TRVESIRERE 'z@d;lsqzsm %) as

pressure and the aqueous residue was extracted with ethyl acetate (2 x
20 % he organic layer was washed with 1N hydrochloric acid (2 x 50

mL), water (2 x 50 mL), and brine (50 mL), dried (Na2S04) and the

solvent was removed under reduced pressure. The title compound was
Iotetaneeiiaf@ F9g{ B Behndoxy)ef-[ (VR SRR J3452MFID i=RRh6nie 08992

- 66 - Intermediate 45. 1-Bromo-4-(2,2-difluoro-3-phenylpropoxy)benzene

Pheyiisth Brmine By rvetBiBh eV RSP MIgeAST (17.2 mL, 130
| st . ' I i f NG :
O L g o A rucrice
trdodfRIA Grdheurbb4d sepInNRR BERERRHBiEesHiRsionas Bisimpdiatect The title
conifidhedriid wistdieachedpd] 76 % e angsiniadhasassainsppakatesdenndthout
ith.saturated solution of sodium bicarbonate (2 x 100 mL) and
f@‘@v%h%géﬂr%% 8,%ried (Na2S04), and the solvent removed under reduced
pressure. The resulting oil was purified by column chromatography with
silica gel, eluting with n-hexane/ethyl acetate 10(from pure n-hexane to
EIRTPIB v AR -EHRIBIAG Bl eme i B oraEylaEBamino)-1-
hirdfotdsetityifiach9Faxyphyypfuamanpiiaayllacetone Obtained from
Intermediate 45 (5.0 g, 15.3 mmol), isoprenyl acetate (2.52 mL, 22.9
mmol), tri-n-butyltin Bxide ¢&.28 mL, 18.9 mmob), palladium (I1)
acetate (170mg), and 8%{ri-actotyp i the procedure
described in Intermediatel3. Purification lumn atography with
silica gel and n-hexané?ethyl acetate (from 6:1 to 4:1) as eluent gave

%é{ééd%géﬂ H‘r%?ﬁ%‘&g@‘é@%?ﬁ’é’é%%‘?ﬁ%ﬁéﬁ%@B&né%iﬁﬁ’» BndhPeét @B%, 0.03

oll. Intermediate 47. i
I, B PIORRIUBRI9RRAIRES D REATIIFO HY, B PRGN o pRIHT hifRatography with
sRie@hhmretktryhadotatmesttatect Gréh00 G061 60120)) asrtueohyirliat ttatdle

c@%%&os(%:ﬂg 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.y=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-oxoethoxylphenyl}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.
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mmol), and sodium cyanoborohydride (1.60g, 25.0 mmol) by the
procedure described in Intermediate 6. The title compound was obtained

‘@%‘Mf %%Ogo) as an oil. Intermediate 48. 8-(Be nzyl PCT/EP2007/008992

-1-ifterl-butyl (d methyl)s lygoxyl-2 -({(1R,S)-2-
25[4-(2,2-difIuoro-3-phenylpropoxy)ph@‘hyll-l-methylethyljamino)ethytiqui
nolin-2(1 H)- one Obtained from Intermediate 47 (0.88 g, 2.88 mmaol),

(R) -8-(benzyloxy)-5-(2-bromo-Htertbutyldimethylsilyloxy)ethyl)guinolin-2(1

D e R
M%W@ﬁﬁt@r&ﬁ@éﬁﬁ@@d‘@%? PAUESImFIY e ALAR RS CHiGRRe &22 ml) was

chromato ra with silica gel, eluting with methylene chloride/methano
§g‘5§/ Py Rt @rmgn}’ Hon (Rigure was stirred 12 hours at rt. and
mmeswwammwme%e DABT (4 mL, 30.52 mmol) was added and the

e Ry kR Y sy X e ﬁt{(ﬁ%@a%ﬁ éﬁx&r@'%%r&e?h diluted

pheny ropoxy)phenyl1-1-methylethyltamino) llquinolin-2(1H)-one
R DT D B A BOH R A R SIS 2 paRtared soluton

OSMa:BéH@ZardbmatHom@an) and ice (100 g). The aqueous layer was separated and

Vsenxwmwa@maa@ewm&wm& wiaghRe %@Jel;),v@e%ashed

Obtained from [ntermediate 48 (0.32 g, 0.45 mmol) and tetra-n-buty

W G R e S GEa s BN AR s e
prlesanibeTherastdom edaperdictiby titlaroorhpomatbyvashgvidineite268luting with

I I
AT D i

YEUP ISR thylethyllamino)-1-hydroxyethyl]-8-hydroxyquinol in-2(111)-one

Intermediate 42. 2-{4-[2,2-Difluoro-2-(2-methoxyphenyljethoxy]phenyl}ethanamine

To a solution of Intermediate 41 (1.00 g, 3.29 mmol) in methanol (22 mL) and
tetrahydrofuran (8 mL) were added a solution of concentrated hydrochloric acid (37%,
0.61 mL) and platinum (IV) oxide (0.07 g, 0.30 mmol). The resulting mixture was
hydrogenated for 4 hours. The catalyst was filtered through Celite® and the solvents
removed under reduced pressure. The crude was partitioned between saturated solution
of potassium carbonate (50 mL) and methylene chioride (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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To a solution of Intermediate 49 (0.26 g, 0.43 mmol) in methanol (15 mL)
was added 15palladium on charcoal (10%, 40 mg). The mixture was

d at 2.76 bar for 42 hours. The catalyst was filt ! ;
Wy ?6 e ?ﬁﬂﬁ%%fmz

Celite(r) and the solvent removed under reduced pressure. The cru

obtained was purified by column chrefifatography eluting with methylene
chloride/methanol/aqueous ammonia (from 150:40:1 to 40:8:1) to give the
chiterenogpphgdvithSiting, g&vandsrathping letiedderchedarbil (iR (BADtd/R:Y), as

; = 1443828929 (m, 5H); 3.34 (t, J=16.5 Hz,

e%%@%‘%% ﬁ%é%%séﬁﬁ@rﬁ@ﬁ%bg%ﬁ) 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. 25 Intermediate 50.

Examele Phari{iRSA-Heddl 3D ilueiarisi? rethoxyphenyljethoxy]phenyl}
eBhoh infinblPhRygHpIgR eIy} -8 d ik Pquinblif-20mH) iarecetic acid (240 mL)
was added sodium acetate (73 g, 0.89 mol) and potassium iodide (3.0 g,

20 mmol). The mixture was disti tted into three sealed tubes and heated

at 130C overnight. After 0(18/046%p98PCT/EP2(Q07/008992 - 68 -
cooling, the combined re mixtures Weredigtet 'with water (200 mL)
and extracted with methyléte ehloride (3 x 100 an).C‘Fhe combined

organic extracts were washe@ with water (2 x 100 mL), saturated solution

of sodium bicarbonate (2 x 100 mL) and brine (75 mL), dried %Nazso%
Qiainad sondteaairied it selUdenmresadreatatiuien ot it 0.04
VB thblgised (2548 3riB29/) asamnpleranBerifodibr hiewiediatd@inatography with

R e e
o ARG gRYR 1S it FRBAABACYY- EB iR ‘e hd mxedg st with silica
'H-NMR (300 MHz, dimethylsulfoxide-D6): 2.60-2.70 (m, 2H); 2.71-2.85 (m, 4H); 3.81
(s, 3H): 4.59 (t, Jr.ri=13.5 Hz, 2H); 5.02-5.08 (m, 1H); 6.50 (d, J=9.0 Hz, 1H); 6.80-6.95
(m, 3H); 7.01-7.18 (m, 5H); 7.45-7.56 (m, 2H); 8.15 (d, J=9.0 Hz, 1H).

MS (M+): 511.

Intermediate 44. 1-(4-Bromophenoxy)-3-phenylacetone

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 hydrochioride (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,S0O,) and the solvent was removed under

reduced pressure. The title compound was obtained (3.7 g, 35%) as an oil.
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10gel, eluting with n-hexane/ethyl acetate (from pure n-hexane to 4:1)
gave the title compound (4 g, 26%) as an oil. Intermediate 52.

3 if -3-phenylpropan-1-ol To a suspension of Intermedjate 51 (9.4
“g? 403?%%1’)(5)% in ethanol (125 mL) Was_as%d_ed 35% 15 sodium%k%/%]rigﬁf) é/o@;asvz

mL), The mixture was stirred at room temperature for 2 hours. The crude
reaction was diluted with methylene chloride (150 mL), washed with water
(2 x 50 mL) and 1N hydrochloric acid (2 x 50 mL), dried (Na2S0O4) and the

T S o

obtained (6.5 g, 86%) as an oll, t step without
Awdhiopofifitatiostiie saesrdedsiendd!) in DAST (17.2 mL, 130 mmol) was stirred

-DIf - itrile T Lutl f
S DI R TR TR0 Oy

qerde oI\ @ndRIFsRiAs R livasriFAE (o Bptignabedimbcarbonate was

stophyenidphospiltireniki@tge Schedpra) Tan drdiaifip mrrdierr Beperatal and

\@sﬁQJWq@ S%ﬁJ {09 QOIED&W)&%&W ﬁéazrg'cgﬁgtu T@d Ya3a%h! Itarogggnfeo&?%gmu,
ours. After coo ing, the solvent was removecf nél(er reaucea pressure.

drifg (iERevARY HeSoert eRvad wder criicad PR eI, Thegredtingiell was
peAflgdigcbetitienrohsasrpHyiearanaigd2 iR Ay MithanBewHelk (5 s8bate

(S NAZRO- IS SOl LSS kel preseye. The

resulting oil was purified by column chromatogra S|ﬁcaé‘é’é1, eluting
with n-hexane/ethyl acetate (from 15:1 to 10:1), to 30yield
[4-(3,3-difluoro-3-phenylpropoxy)phenyljacetonitrile (0.42 g, 31 %) as an
Intermesiate dé1d-Bu(2,2-Difluoro-3-phenylpropoxy)phenyllacetone

-14-(3,3-difluoro-3-phe oxyphenyllethyl)amine W
O R R B SRR Y ol e T e A28
mogl i-n-lmuiinon e iieice (. 28/mbxided @B ehg patiadwoitioatetatal(170mg), and
tdnwdm,th@'ésha%déﬁo%@y?ma}ﬁoemmwﬁcqs&&riigfﬁémalmo@%@dig@/%on by
reactign time: urs, e title comppun ai . ' 130
o ol e R SR R A i e 6 1) =
e|uest o drdd <8, 2-difluoro-3-phenylpropoxy)-phenyllacetone (1.90 g, 41%) as an oil.
8-(Benzyloxy)-5-[(1R,S)-(2-({214-(3,3-difluoro-3-phenylpropoxy)-
phenyl)ethyl}amino)-1-hydroxyethyliquinolin-2(11-)-one
Intermediate 47. (2R, S)-1-[4-(2,2-Difluoro-3-phenyipropoxy)phenyl]propan-2-amine
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}-Z-({(‘! R,S)-2-
[4-(2,2-difluoro-3-phenyipropoxy)phenyl]-1-methylethyl}amino)ethyljquinolin-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 mmot), 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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A solution of Intermediate 54 (0.38 g, 124 mmol) and 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (0.40 g, 1.37 mmol) in a mixture of
rofyran 10(20 mL) and ethanol (20 mL) was stirred at room .
v‘%@%@éﬁggﬁ% for 30 min. The reaction g}éixture was cooled to BT Soditim’s2
borohydride (0.1 g, 3.4 mmol) was addéd at the same temperature and

the resulting mixture was stirred at room temperature for 3 hours. The

(R ARy dimstadshirmica(EdR Dréddure2fifiugre-3rude was

phentitomnky)phergietinthgiee ialenthd ety Rshsirte( (SPdRs |0 Bag orgey)ic
layer was separated, washed with 15 water (25 mL) and brine (50 mL),
dried (Mg504) and the solvent removed under reduced pressure. The

A I S R

PERABVIRRe R latrBRttylethy lamipp)otilanipriin2(1H)-one

=[( -2-{(4-(3.3:Diflyaro-3;phenylpro nzyljaminol-1- .
O%%a‘%%ﬁy{é?e -h%da%exﬂy%@h%%iHéé@ws%‘??@%@‘ﬁ-&"@ﬁmwmwﬂde
trinytdidtfetld 5% @3 47900 bthamionesute siesstdheshio intdrmetiale 80Vbe 8e
cantpobidhrpEptareag sieselibed yadarmBRlRdlfiag 8864 aNtHEs® 10y Wihout
qutHrlflcarl' |c%t%f. 25column chromatography with silica gel, eluting with

meetw'ljene chloride/methanol 9:1 gave

5-[(1R,S)-[2-{[4-(3,3-difluoro-3-phenylpropoxy)benzyllamino}-1-hydroxyeth

yD)]-8- hydroxyquinolin-2(1H)-one (95 mg, 27%) as an off-white solid.
Exprmpla/i. S00 R A{diR-Si2/[4 R it 8uo )« RPrhty BB (poxs)pheh HR-B8dthyl-
etlipamind) i2Hydadokydthia)-Bi)idt Xy dmotiii2@-ARdhe) =57 Hz, 1H); 5.15

(t, J=5.7 Hz, 1H); 5.40 (s, WO 2008/046598PCT/EP2007/008992 - 70 -

1H); 6.56-6.65 (m, 2H); 6.81%.87 (m, 1H); 6.94 (bs, 1H); 6.69-7.05 (m,

2H): 7.14-7.19 (m, 3H); Wg@ﬁzz-ssz (m, 2H).

To a solution of Intermediate 49 (0.26 g, 0.43 mmol) in methanol (15 mL) was added
palladium on charcoal (10%, 40 mg). The mixture was hydrogenated at 2.76 bar for 42
hours. The catalyst was filtered through Celite® and the solvent removed under reduced
pressure. 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, CI;CD): 1.08 (t, J=5.2 Hz, 3H); 2.58-2.99 (m, 5H); 3.34 (t, /=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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MS (M+): 495. 5Intermediate 56.
(4-(2-Hydroxy-3-phenoxypropoxy)phenyllacetonitrile To a solution of

henyl)acetonitrile (5.03 g, 37.8 mmol) in anhydr
met% Sﬁgormamlde (100 mL) were added 2-(phenoxymethyl Lgirl/r%fr-lzém(gogsmz

mL, 33.3 mmol) and 1,4-diazabicyclo]88.2Joctane (0.42g, 3.7 mmol). The
mixture was stirred at 130C under nitrogen for 6 hours. More
cmczti:m‘ ati@mgyth ofed 2e2tiora mx(@ erOngrS dSImmﬂM)th\matauédﬂ ad_aauﬁtharacted

g B D e d@@%ﬁy féaw BHAGTpiend Sine (75
nygpdriatt thay@Shisthd/itle 20vantirrohiedoadat (Sdadsdl prejswatdhéifte50
Wogngipgmgo(gggm oiegd)ad a4 g, solvent removed under

uced pressure. The resulting oil was purified by column
15chromatography with silica gel eluting with n-hexane/ethyl acetate 4:1
to yield the title compound (4 45 % as an oil. Intermediate 57.

Infermediats phdRIPreEs SR !mgeéf QFBREeTo a solution of
de@r{@@ﬂ@m@r@éé@e 9 @mraoﬁo"a mma«%%mgﬁh@dmc@% 381069 the

20mL) was added Dess-Martin rea ent (12 4 mmol). The mixture
PiRSE LR gS5PSE N (BipadiRiee S r%é’:‘fﬁﬁmagw Fc?ﬂ“i‘i%%m?t%@hy with silica
ge aftiomgrwitttur-dexase/etisfiedetdth (fatanptes rebbixtion of £opgane the titie

Cgmgggﬂaﬁe?(%ge@%gmowater (2 x 30 mL), and brine (30 mL). A solid

was separated by filiration. The organic phase was dried (Na2804) and
the solvent removed under reduced pressure. The resulting oil was
purified by column 25chromatography Wlth silica gel, eluting with

IntRmgdiate HotidPigunie- 3R enyBrgpan-1-ol

T@% %ﬁ%@?ﬂ C@fxy g é@%‘f 'I@fﬂeg ﬁn %S‘éo?‘g o4, %Dg%vé‘éegiéé% 35%
uoro henoxyprop cetonitril

SA¢HN Mﬁmﬁa{?&@‘ﬂ-? e @‘@%Wﬁﬁﬂl5faﬁetmﬁ?6‘@fﬁ@fﬁl@%?rh%ﬂ The

chydéheAflioronesl dnatee sambastipidntecmedtiate 8 mihevadReeomitp auier (ias 50

n?.ti 'E'Jeﬁl(ﬁ 9r8cﬁ189c/ %)c%S(QQ 56':%['9 Ya H@S %5‘ }Qﬁ&‘éﬁéts%ﬁ%’n\!"ﬂé'ﬂ%’o‘%}ed under

er purification.
reduced pressure. The title compound was obtained (6.5 g, 86%) as an oil, and was used

in the next step without further purification.

Intermediate 53. [4-(3,3-Difluoro-3-phenylpropoxy)phenyl]acetonitriie

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 chioride (50 mL), washed with
saturated solution of sodium bicarbonate (2 x 25 mL) and water (50 mL), dried (Na,S0,),
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)phenyljacetonitrile (0.42 g, 31 %) as an oil.

intermediate 54. {2-[4-(3,3-difluoro-3-phenylpropoxy)phenyljethyl}amine
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WO 2005/046598PCT/EP2007/008992 - 71 - Intermediate 59.
(2-(4-(2,2-Difluoro-3-phenoxypropoxy)phenygethyllamine To a solution of
“;,Bt%{,g 9 58 (3.07 g, 10.1 mmol) in methanol (100 mL) Wer%ad Q105992
concentra ed hydrochloric acid (1.3 mL) and platinum (V) oXide Bﬁ%’rjn ?

The mixture was hydrogenated at 2.768ar overnight. The catalyst was
filtered through Celite(r) and the 5solvent removed under reduced
Pbémisaddroin intersdtiate @B V(GS40is Sodvachat) miatimyler(evs biddisl 61 £109) nab)

é’&ﬂé@rﬂﬁa\’&%ﬁ%&%‘ﬁ@ §8Mb0@ rﬂtﬁ ad&H&%@@@Pﬁ}%@ﬁ%é&ﬂ%@%\é@%&fa1

L), and brine (5 rie e solvent removed

(FRESPRATTE M. HLERSRANAG WA ARESERHAd g-chies an of and vas

e indtegraplsiepitrailichudgedr elutiicgtionth methylene
chloride/ethanol/agueous ammonia (100:8:1) to give the title 10compound

(1.11 g of 75% purity, 27% vyield) as an oil. Example 18.

B e %Oﬁ:gw R T

a'm m'n&b?rhaarsf@ys@*xﬁwgw iy, 1.95 mmol) and
-2 1.95 |
éPiX R (gfgt%i %%etyggﬁﬁo ahutd)r enzé( ﬁgg mmol)

y sulfoxi S oom t e for 4 hours.

(A*ﬂéi’ rﬂﬁﬁ%@é}diwmﬂme?(ﬁwtﬁaﬁé@ ¢o @Y %mr@@am By afigtrqaydmiyran
(EcBFnlm mﬂ)ewenel?ewa@%ﬁt&m %jwtmw@amwgaa I¥UrRINVIRS HEEREON
re,Qvearn 1N art ne etwee
SRS RIS B8 S RO R BRI e come
BAperptiEoRGa e F&?éﬁ“%@@@{ﬁa?’&@éé}'mﬁH@WF@W&Q@twﬂ’Z@ ffys. The
sér@t@%&&%oaa@i ihecs ebdents rateVRTan des é&ww@hmmuﬁedw@veen

I umn hrom raphy with
et%ﬂ%%g\tfé{t meth |§{F]‘§e) C ﬁ%géﬁl fétﬁano g a@écus grn“n}%géa %Cgil%e? g with
wakgiltaRy e @@9@%@4%}3@%9 M@@%@M ﬁph‘mwmmmgr reduced

pressure. The residue was purified by column chromatography with silica gel, eluting with
methylene chloride/methanol (from 40:1 to 20:1) to give the title compound as an oit (0.42
g, 58%).

Examplie 17. 5-[(1R,S)-2-{[4-(3,3-Difluoro-3-phenylpropoxy)benzyl]amino}-1-
hydroxyethyi)]-8-hydroxyquinolin-2(1H)-one

OH
N

Obtained from Intermediate 55 (0.42 g, 0.72 mmol) and palladium on charcoal (10%, 80
mg) by the procedure described in Exampie 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-hydroxyethyi)}-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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25before adding 10 drops of 1.25 M hydrochloric acid solution in methanol
and palladium on charcoal (10%, 72 mg). The mixture was hydrogenated

“%?" 8§05)(§55§)veern|ght The catalyst was filtered through Celgg{r)zgg'%m&m

ent removed under reduced pressure. The crude was dISSO
40:8:1 mixture of methylene chlorideffigthanol/aqueous ammonia (40
mL). The resulting solid was filtered and purified by column
cHrdinG.eifeih(rB @i th & 1B 82 (mr Sé p I8 (bs | Uty Gabth AnGE ém( 281V 4-7.19

CH3GRENEA7 BE .73 gg@@ﬁ(m/ 598PCT/EP2007/008992 - 72 -
ac?e‘?onltﬁ)le/methargol (Z%M CHSCOOQN4I—)(|34 pH = 7) (from 100:30 to

108330)-tp 49%e the title compound (0.175g, 18% overall yield) as a yellow
solid. 1H-NMR (300 MHz, dimethylsulfoxide-D6): 2.54-2.84 (m, 6H);
4.32.469 (m, 4H); 5.02 (bs, 1H); 6.50 (d, J=9,61 Hz, 1H); 6.78-7.20 (m,

Ambdl oA AR R o G B BR ol MM

Intermediate 6 ethoxy-4-(2-oxo lethoxy)phenyl]acetonitrile
Thaadotisiar @R ddokydiengy)aenetindxyploe @ybamﬁnlm ehRipus3.9
\Blﬁﬂqa]gg%gﬁ%' 9@9%%@ %Regzo étl\% Y\éaé% (19:93 mmol

as ad etrabutylammonium bromi 74 mmo and

%Iﬁtfﬁﬁ@zﬁ?ﬁm@li LHarFRIH S % 7 goMgl)e hf fﬁPgH!)? inanetipeak! 3tec
upkleidieobERCiaNG hoTihee NesstigdaiablegoiEs 2 eftietatt QUEMigHs o)) was

?%g% §M§r ﬁﬁﬁé@%@@%ﬁé’d A A SR rﬁ% X ’E&%ﬁ\%? Aar

nd the solvent removed under reduced

C?Bb’f%s@&r@'*ﬁﬁé Yesidihdsdvdthigthuiaeetait (A RNARQUIRS fiHegpRigE2N
hwedrs st test R0GI fratjoThio obéaio pﬁhesatleas@mmalﬁd amshealeiyedaw

o
nyak é?’ogc?a% Q)ﬁgf%? ’Qﬁa%"i‘ L), and bring (100 mi.). dried (Ne;SOy), and
?A?(gc uo??)%z eny oxy)- -mem Xy rm R200 b dried (Na:SO,), an
the solvent removed under reduced pressure. The resultmg oil was purified by column
chromatography with silica gel, eluting with n-hexane/ethy! acetate 4:1 to yield the title
compound (4.28 g, 45 %) as an oil.

Intermediate 57. [4-(2-Oxo-3-phenoxypropoxy)phenyljacetonitrile

To a solution of Intermediate 56 (5.55 g, 19.6 mmol) in anhydrous methylene 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 (2 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)phenyljacetonitrile (2.77 g, 50 %) as an oil.

intermediate 58. [4-(2,2-Difluoro-3-phenoxypropoxy}phenyllacetonitrile

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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Obtained from Intermediate 60 (3.60g. 12.8 mmol) and DAST (8.40 mL,
64.1 mmol) by 20the procedure described in Intermediate 45. Purification

“Qyzﬁggﬁg%%ghromatography with silica gel, eluting with meth¥@ﬂﬁﬁgj(%;@%gz

gave -difluoro-2-phenylethoxy)-3- methoxyphenyflacetonitrile

77%) as an oil. Intermediate 62. - 71~
(214-(2,2-Difluoro-2-phenylethoxy)-3-methoxyphenyljethyl}amine :
IneonedintalSRofR-[AtZ:2Bifiver &3 (sIRnexVIo G KRG nplledhyamineoxide

B e D LR o
coohemtratsicr bydsnobicaisraciith itk agel plaiinismg (droxidsivddmag). The mixture

mﬂgeﬂﬁhe@elam av&mgmiaﬂ&@a%ﬂy)sg@xg fherdilecRimPednddasd the
4 %é as an oil. 30 WO 2008/046598PCT/EP2Q07/00899

-73 -
<O 4 G SRR ERE RS 5o et O VB RO s et viene
ctuinivlelr10PaoklyWesited|initR €t ped s (D1IBBRT 2ddumrbiodrbehtso@iurh00 mL),

RSP Y B8N0, 24 @ bRna43HMPl) @(yewm%@@?ﬁ% desesibesl Fmoved under

Intermediate 34, Purification by column chromatography with silica gel, .
B RIS UG IR R R R RELCS B Ay Siica el
edyating thith Mﬂawﬂp@bmq&ﬂﬁagnpmam amoibnExENhie!1 8 GagtRe Siig
daAsRuAs @4 oren? sRRgN YRt e 3dmptBpxypheny 1]-

ethyl}am|no)-l-hydroxyethyl]-8-hydroxyquinolin-2(1/-)-one, formiate OH
HOO HN 10To a solution of Intermediate 63 (0.76g. 1.27 mmol) in
methanol (25 mL) were added 10 drops of 1.25 M hydrochloric acid
BRmple 18- PR B2 AR A vorersplsarama Pes R riis thyl}-
amixiol-d -y byl tigdlédeytied 3/ qaitalinfa( B%-tmeirs. The catalyst was
filtered through CeliteO and the solvent removed under reduced pressure.

The crude was dissolved in aoﬂow:l mixture of methylene
chloride/methanol/aqu am oL). ©
HO [ O/?(F\O
HN
0

A solution of Intermediate 59 (0.80 g of 75% purity, 1.95 mmol) and 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 (50 mL) and a éaturated solution of sodium bicarbonate (50 mL). The organic
layer was separated, washed with water (2 x 20 mL), dried (Na2S04) 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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15The resulting solid was filtered and purified by column chromatography
with Cis reverse phase, eluting with water/acetonitrile/methanol

, pPH=3) (from 100/0/0 to 0/50/50) to give the title compound )
‘ég%%%%%%) as an off-white solid. 11-1-NMR (400 MHz, CBEE 7008992

2.93-2.99 (m, 2H); 3.20-3.18 (m, 4H): 8279 (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- 206.89
eatopitieTheIhahol B MHEHBE R ONITA(aHI= 3 )2 frézy 1B1):3D. 451048 1o, gvé)the

tifSnipBardMo A, S A dvdran- AdilR a8 )y Siow £Bfa. 1H)- MS (M+): 511

Intermediate 64. [4-(2-Hydroxy-. -phenylpropoxy)phenyllacetonitrite
25britR (BO MHA - jrdetypiiferideadBtcnhii. 8406, §H374B8BH) (m, 4H); 5.02

2 BQZML%XH.%BGY){?JQQ.& Ri2; 3 MO 21 J(rﬁ'?nﬁ?ﬁ%*?é.@y&,'%%@ﬁfté% 8.17 (d,

(0.8 g, 7.5 mmol) by the procedure described termediate 56. The
res’uﬁ%ﬁa H3iidWas triturated with n-hexane and the precipitate was
commg)ﬂil‘tration to obtain the title compound as an off-white solid
(7.44 g, 75%). WO 2008/046598PCI1EP2007/008992 - 74 - Intermediate
65. [4-(2-0x0-3-phenylpropoxy)phenyl]acetonitrlle Obtained from
Intermediate 64 (7.00 g, 26.2 mmol) and Dess-Martin reagent (16.6 g,

Intgrmeiale 88 RMstbexudr@RAndtieyietexdenspyiacatanitd@due
fr’%{%ssBHj‘EiQﬁ %f@’@i@é&i%ﬁ‘%%}ﬁ?%ﬁ%ﬁwa )‘/&I‘igujf'”féa(ﬂ% §Y4WHHE) and

exane/ethyl rom 0

RtassiY LBt 117 8P ExgpRE Mmak étdratrld {003nLy Wes A d¢ktermediate
tefaHdtRADYAluetGrarpib e nhor oo RYIP Renyl) acetaribiiléon 2-bromo-1-

phenylethanone (2.80 g, 14.1 mmol) in methylene chloride (100 mL). The resulting
mixture was refluxed overnight. The organic layer was separated, washed with water (2 x
50 mL) and brine (100 mL), dried (Na,SO,) and the solvent removed under reduced
pressure. The residue was triturated with n-hexane and the precipitate was collected by
filtration to obtain the title compound as a pale yellow solid (3.60 g, 92%).

intermediate 61. [4-(2,2-Difluoro-2-phenylethoxy)-3-methoxyphenyljacetonitrile

Obtained from intermediate 60 (3.60 g, 12.8 mmol) and DAST (8.40 mL, 64.1 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-
methoxyphenyllacetonitrile (3.0 g, 77%) as an oil.

Intermediate 62. {2-[4-(2,2-Difluoro-2-phenylethoxy)-3-methoxyphenyljethyl}amine

Obtained from Intermediate 61 (3.21 g, 10.58 mmol), platinum (IV) oxide (240 mg) and
concentrated hydrochioric 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/agueous 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-hydroxyethyllquinolin-2(1H)-one
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Obtained from Intermediate 65(4.54 g, 17.1 mmol) and DAST (11.2 mL,
85.5 mmol) by 10 the procedure described in Intermediate 45. Purification
hromatography with silica gel, eluting with
“ﬁyﬁ%%gbgégﬁﬁethylene chloride (from 2:1 to pure methylene crﬂgﬁ@é’)’%‘%’é’s”z
the title compound (3.45 g, 70%). -Iermediate 67.
(244-(2,2-Difluoro-3-phenylpropoxy)phenyl]ethyllamine, 15hydrochloride
Obtiasretofrointd mediaedé 065 (.20d .Mnki) rirahzgorgeitrated

(WgBRShIQTIS Al ,bgir%éﬁlr))-éﬁkg(d&'%i%@1@@&&5%@%&%5?@286% ©.24g,

procedure described in Intermediate ™59 (reaction time:

B2 MHRRY MR FRUR ARSI SHRACHIHEIRIRE Rl #e PratapianePy gaumn
challesteghdph{ilvitisificcogel talutitigentitieradngieoa ntlladdarenslttmisolid ammonia
(‘éﬂ@ﬂg el st %% 60("{_0? as an oil.
8-(Benzyloxy)-5-R1R,S)-(24(2-[4-(2,2-ditfluoro-3-phenylPropoxy)-
phenyl]ethyl}amino)-1-hydroxyethyl]quinolin-WH)-one, formiate Obtained
from Intermediate 6%10 , 3.78 mmol), 8-(benzyloxy)-5-
ExaRyRieol8 - B QUi AR oA Bl ¢ ereceep e nY o)) Sntraibaxyrhenyl]-
ebiynhiisiet (Byl i3 iyH-8nydboRydhmpliaczd Hicose stsraeate
Intermediate 34. Purification by column chromatography with C18 reverse
phase, eluting with water/acetdy tr';he/methangl (HOOQNH4, pH=3) (from
100/0/0 to 0/50/50) gave |&~compofind (0-83 d” 38%) as an off-white
solid. WO 2008/046598 P2007/0 P8 -Obtained from
Intermediate 68 (0.83 g, 182 yamol) and palladrunfon charcoal (10%, 85
mg) by the procedure descri o} d in Example 16 (reaction time: 12 hours).
The residue was triturated with ethyl ether/n-hexane and the precipitate
Twasschtientedgriiltditia b0ty bitventiel Comethmdlig25amiofivereitalded 10

: 4 . . . I AL .
A R M L R
7@ mes o H%Wﬁ)f’%%‘i‘%ﬂigﬁ%t%b%ﬁ%,7§ﬁﬁré‘?{a?-% i T g gatply wapdiltered
tHrough-Qeiite® ah3hénsolbtht Bridved ueiB8@ddzed ble3t®. (Bhel bhydevivas +):
dl%%glved 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 Cg reverse
phase, eluting with water/acetonitrile/methanol (HCOONH4,’ pH=3) (from 100/0/0 to
0/50/50) to give the title compound (0.22 g, 4031%) as an off-white solid.

'H-NMR (400 MHz, CD;0D): 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), 7.59-

7.62 (m, 2H); 8.35 (d, J=9.8 Hz, 1H), 8.53 (bs, 1H).

MS (M+): 511

Intermediate 64. [4-(2-Hydroxy-3-phenylpropoxy)phenyllacetonitrile

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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10 Intermediate 69. 2-(4-bromophenoxy)-N-methoxy-N-methylacetamide
To a solution of 2-(4-bromophenoxy)acetic acid (8 g, 34.6 mmol) in

ran (120 mL) was added 4-methylmorpholine ( ]
Wﬁgn‘%%g%%%-cmoro-é6-dimethoxy1,3,5-triazine (7.3 g, 41.?@#5&9?@89)2

reaction mixture was stirred at room tgrﬁperature for 151 hour.
N,0-dimethylhydroxylamine (3.38 g, 34.6 mmol) was slowly added into the
reaction mixture and stirred at room temperature overnight. The

ipi fil d and th luti d titl di
R RS e A LT AEY BT R B R Rt 70
Ol BERRAPRERReAARER B a5% - AlRoh Ar SULIRR A RISHRIRAIRES g, 39.3

69%&4.4 , 16.09 mmol) in anhydrous tetrahydrofuran was slowly added
R PR AP R R BSRTCA Rrtholy Y S5iSe RS AL HI GGl
chiloenatayraphymiithusition gs| stitutith avitto orheblemgiettataectate ffight4:1 to 1:1) to
YIS RQBILRA SIRLAGME AABRCh R HRsh [RRCEC, 'i¥sYs, and solvents

were removed under reduced pressure. The 25crude was partitioned
between ethyl acetate and water and the organic layer was washed with
water, diluted hydrochloric acid, brine and dried (MgSO4)£%'nth solvent

Infermestiase &6 Ad2r2rDifinenerabemiirsRpomanienyiasrianiitified by
ot 9&@%@&%&8@@@%‘ ﬁﬁ.ﬁ'nﬁh&ﬁ%@bﬂ?ﬁ%@%hﬁ@ﬁn%n by

give the title compoun _ g 78%&. \ ,
R RaEsD deRCTEDDABEN & 4576 WriheatRTNARiufn chromatography with
silidargen eut@ vitifioexahahetynoxbzezeon Qbtaipacknaethylene chloride)

g ng%g@%%%ﬁ%ﬁ%lﬁ%ob and PAST (11.25 mL, 85.85 mmol)

y the proce ermediate 45. Purification by column
chromatography with silica gel, eluting with methylene chloride gave the

title compound (4.3&;Fg 73%) as an oil. S Intermediate 72.

Intermediatafiio - hrifuassdmhanviarery rhsyiiedriirmine,
h\iesemeeiaie 71 (4.27 g, 12.52 mmol), isoprenyl acetate (2.07 mL, 18.77
mmol), tri-n-butyltin methoxide (4.3 mL, 15.02 mmol), palladium (II)

Qideinge fom Gieorsediamen (2n8 ailo3fbprdSORRRETABY RYgrocigrimass) (1.1
i, thedpReRdv a\desabedini) Inferspdieseuts Beydfioation hyeoddmate 59
(‘%%% irgnaﬁ%ger:a P nXuVr\S'.ﬂ?’hSe”'r%%ﬂtﬁxlgagoqi@W@%&ﬂﬂl%%@%th n-hexane and the precipitate

was collected 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-phenyipropoxy)-
phenyl}ethyl}amino)-1-hydroxyethyljquinolin-2(7H)-one, formiate

Obtained from Intermediate 67 (1.10 g, 3.78 mmol), 8-(benzyloxy)-5-
(dihydroxyacetylquinolin-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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acetate (from 20:1 to 8:1) as eluent gave the title compound as an oll
(0.68g, 17%). Intermediate 73.
4-(2,2-difluoro-4-phenylbutoxy)pheny1}-1- methyleth

“(é ﬁ%&%ﬁg from Intermediate 72 (0.68g. 2.14 mmol), ammon(f%/gpazg(e%/af)s” 92
(1.6 g, 21.41 mmol), and sodium cyandberohydride (0.53 g, 8.53 mmol) by
the procedure described in Intermediate 6. Purification by column
chromatography with silica gelpelyting by methylene
chloride/ethanol/aqueous ik ) gave the title compound
(0.68g. 67%) as an oil, mediate
8-(benzyloxy)-5-((1R,S)-25({1 ,S)-(244-(2,2-8ifh10r—’o
phenylbutoxy)phenyl]-1-methylethyl}amino)-1-hydroxyethyllquinolin-2(1H)-
one Obtained from Intermediate 73 (0.469, 1.43 mmol), 8-(benzyloxy)-5-

dﬂlQ%%@%XﬁFﬂ%Hﬂéﬁ%%@ €323 3%@%%: %n‘k?ﬂé"lfé’&%l)rﬁ‘%ﬂ éf?éjrwél (10%, 85

borohydride (O rocedure describe
T a.a&eca@rpeﬁﬁermwm% A 7 GRS Eae gidue was
tedfurtanepwitt atethatiena ¢elaidedaththe pifecpietel s/as1uoitaciad bY GiBAtipgavebtain
tH%GnHQ%&ﬂ 08 40 SRR 83 Bllra0, EXAMPLE 21,

5-[(1R,S)-2-({244-(2,2-difluoro-4-pheny utoxy)phenyl] -1-
30metReBod ANk hyldutfsyietpty-8-66:dresxygusrlin:-2¢1E Urones WO2H);
2 6 i KR8 ti I
OB o (T (RO e e Rt
sdmré%éa harbeRIBRCKRId <Snitioh(iR @ aﬁéFa(Hdeglé%rdﬁn%H Sritédait)
(1%) 32 rq@% The mixture was hydrogenated at 2.76 bar for 2 days. The
catalyst v?/as litered 5through Celite@ and the solvent removed under
reduced pressure. The crude oil obtained was purified by column

chromatograph %/ eluting with methylene
intermediate 69. 2-(4-bromophenoxy)-N-methoxy-N-methylacetamide

To a solution of 2-(4-bromophenoxy)acetic acid (8 g, 34.6 mmol) in tetrahydrofuran (120
mL) was added 4-methylmorpholine (11.4 g, 103.8 mmol) and 2-Chloro-4,6-dimethoxy-
1,3,5-triazine (7.3 g, 41.5 mmol). The reaction mixture was stirred at room temperature for
1 hour. N,O-dimethylhydroxylamine (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 chioride (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 (MgSQ,). The solvent was removed
under reduced pressure and the residue was purified by column chromatography with
silica gel, eluting by methylene chioride to give the title compound as solid (4 g, 78%).
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chloride/methanol/aqueous ammonia (from 80:8:1 to 40:8:1) to give the
title compound (0.23g. 61%) as an oil. 1H-NMR (300 MHz,

' Isylfoxide-D6): 0.94 (d, J=6.04 Hz, 3H); 2.31-2.51 (m, 4H):
“gjor%’%é?f’vﬁ%gg (m, 7H): 4.36 (t, JF.H=13.19 Hz, 2H): 5.03 (bs,"_’LWf;E)S?%’{’(?f‘”Z
J=9.89 Hz, 1H); 6.93-6.98 (m, 3H); 7-08-7.16 (m, 3H); 7.24-7.38 (m, 5H);
8.22 (d, J=9.90 Hz, 1H). MS (M+): 523. Intermediate 75.
|atéinimdiate THembyainobd () difumnodephb Miaitmg/ fbenzene
2-bromo-1-(4-bromophenyl)ethanone (10.3 g, 37.06 mmolé, phenol (3.669,
Qe rhionN) HREMSSHASS TP cheb bhdfe3 18339 A AT Hirhdh B thre &xfmiao!) by

tReqseckterelgsseitbed in intermeeidiates] Pl Atisndgneplitcnematotaiped with
sﬂ?cé‘%ﬁfjxf&aﬁgowt&%ﬂe : e#@@%ﬁ@é’ $REIHE 408 QAP SIRR WIHPULBAReL, o

purification. 20Intermediate /6.
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
'ﬂ’ﬂé"%lﬁﬁ’iétﬂr%é‘d(ﬁ'zzmoeétfmfé'e'ﬁﬂhﬁé\ﬂ%ﬂ%@&h%ﬁ?ﬁ&@ﬁms purified

I h ith sili | ' ith,n-h [ethyl
SR N e R Kl o

remob). S pubtinanribexide ¢y i, 15.02 mmol), palladium (Il) acetate (0.1 g, 0.63
iy e Zinhenares P heoy Hag atepenblatiyere o dairsraastistedia

6.3 l).isoprenyl acetate (1.06 mL,.9.62 mmoal), tri-n- Itin
e LR Y T Sy S oS A et
aediashosphis (108 hhay BipentdaMeceatiie aespayad as ameltieefae3%).
Purification by WO 2008/046598PCUEP2007/008992 - 78 - column
chromatography with silica gel and n-hexane/ethyl acetate (10:1) as

IRtERAEYISIE 9. (DR EispORMAR @6ra1a DhéhiBudoRpHheny]-1-
methylethyl}amine

Obtained from Intermediate 72 (0.68 g, 2.14 mmol), ammonium acetate (1.6 g, 21.41
mmol), and sodium cyanoborohydride (0.53 g, 8.53 mmol) by the procedure described in
Intermediate 6. Purification by column chromatography with silica gel, eluting by
methylene chloride/ethanol/aqueous ammonia (100:8:1) gave the title 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-hydroxyethyllquinolin-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/agueous ammonia
(100/8/1) gave the titie compound (0.87 g, 85%) as an oil.

EXAMPLE 21. 5-[(1R,S)-2-({2-[4-(2,2-difluoro-4-phenylbutoxy)phenyl]-1i-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
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Intermediate 78. (2R,S)-{244-(1,1 -difluoro-2-p henoxyeth yl)phen ylI-1 -
5methy| ethyllamine Obtained from Intermediate 77 (0.76 g, 2.64 mmol),

“pér%%% g] acetate (2.03 g, 26.35 mmol), and sodium cyanoborohydr7i(/1I0((a)8992
i 3 mmol) by the procedure described in Intermediaté 6 T He
crude was purified by column chromaté§raphy with silica gel, eluting by
methylene chloride/ethanol/aqueous ammonia (100:8:1) to give the title
compound 10(0.59 g, 76%) &iap oil. Intermediate 79.

8-(benzyloxy)-5-[(1R)- bs il ylioxy}2<({(1R,S)-2-
[411,1-difluoro-2-phen yl)pm lethy no)ethyllquinoli
n-2(1 H)-one 150btdiRe Intermediate 78 5 g, 0.88 mmol),
(R)-8-(benzyloxy)-5-(2- _bronfo-1- -(fert-
butyldimethylsilyloxy)ethyl)guinolin-2(1H)-one (0. 38g 0 8 mmol), sodium

drogen carbgnate (0.1 and odlu 1q,0.0
RS e MRS TR SRR ot e sea 7
démmgﬁeamﬁeﬁtry@@mmwmgi@mameaiharmmdfgaﬂ@érumﬂtn@aam@lé1o%,
2 sdid TRARIguRDYel RUtbéeraediate 86 bar for 2 days The catalyst was filtered

tgréuﬁo@e@ﬁéf) rhcg(ghR zlgég%%h%vze]d%r%é}' r%'c];ltlxjc%é) pressure The crude oil obtained

wmnyf@mwamﬂmqummmhmum@mﬂzom)ym Obtained from

dﬁ@f@@#ﬁ@%ﬁn@a@ué&s%&m@Qﬂﬁo?fﬂgbtgtﬁaeWi@m%mgiﬁl@é@ﬁpound
(ﬁjf'g t1q,/(0 .299, Q 93 mmol) by the same procedure described in
N

a% ?ﬁ 25title compound was obtained as a solid (0.29 g,
SS%WF@' gngthy@mm : fugdey, QHéfquerﬁxé\MP;_L@?@w 4HY;

R T e

20609303188 08 FELHYF P2G00(0e8BR 7.29-7.38 (m, 5H); 8.22 (d, J=9.90 Hz, 1H).
MS (M+): 523.

Intermediate 75. 1-(4-bromophenyl)-2-phenoxyethanone

Obtained 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)phenyljacetone

Obtained from Intermediate 76 (2 g, 6.39 mmol), isopreny! acetate (1.06 mL, 9.62 mmol),
tri-n-butyltin methoxide (2.21 mL, 7.67 mmol), palladium (l!) acetate (0.07 g), and tri-o-
tolylphosphine (190 mg) by the procedure described in Intermediate 3. Purification by
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This compound is obtained from Intermediate 80 (0.3 g, 0.51 mmol) and
palladium on charcoal (10%, 0.05 g) by the same procedure described in
Intermediate 1. The crude was purified by column chromatography with

Vit Y& ting with Schloroform/methanol/aqueous ammoRfl (BER44/¢48992

to give the title compound as a solid (0781 g, 86%). 1H-NMR (300 MHz,
CD30D): 1.08 (bs, 3H); 2.60-3.06 (in, 5H); 4.36 (t, JF.H=12.08 Hz, 2H);

&l@%@%;&@tc&%ﬂ?wﬁﬁ%&%?éb Mﬁﬁﬁé‘%ﬂ%@ffﬁ ?3 é% )(8Q8s %'ﬁi’e%ielded
Z,. . - m, (. J— 1. Z, , O. , J=Y. Z,
Bt St 38 8T oA gl o

8-(benzyloxy)-5-((1R)-1-{[tert-butyl(dimethyl)silyljoxy}-2-({214-(3,3-
difluoro-3-phenylpropoxy)phenyllethyl}amino)ethyliquinolin-2(1H)-one To a
iptdomediefd T 2R SR (@-Fo((114flub8t Zmhetpayethyl)phenyl]-1-

HRI1IERARNIRAY -5-(2-bromo-1-
15(tert-butyldimethylsilyloxy)ethyl)quinolin-2(1H)-one (1.95 g, 3.99 mmol)

@btheerfeo@ Ortein)admteat e 6igs a6 pyledhyhmminiu(o etite 4281 raol3s
JBSI{%'Q&EWW%&%%W#& %.%g(%ﬁ@éé” ARESby (H8 BRKERIY A8 scribed in

removed under reduced préssure an e crude was partitioned between

'ateiyrefiatat it saderaR it RcaayBFaLmaarepiviit alisa gel eluting
Hyi ceetihytesie chifutidiziethd My S{D4du T hensaivar(t 006& Teimgivedhsntier cadpoeth
(Gf@éﬁu‘?‘é%?%'gﬁ%ﬁ. 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-(benzylox )-WR -2%4-&3-difluorp-3-
IntspAS o A R T er AR BIRBARAE S -2
[Dbiinrtiflfooo2Hpterntagistie/Bilermd] J -MéRytethgl} aniho)ethyl]quinolin-2(1H)-
dgtrabutylammonium fluoride trihydrate (0.36g. 1.38 mmol) by the same

procedure described in Intermediate

Obtained from Intermediate 78 (0.25 g, 0.88 mmol), (R)-8-(benzyloxy)-5-(2-bromo-1-(tert-

butyldimethylsilyloxy)ethyl)quinolin-2(1H)-one (0.38 g, 0.8 mmol), sodium hydrogen
carbonate (0.1 g, 1.19 mmol), and sodium iodide (0.01 g, 0.08 mmol) by the procedure
described in Intermediate 13 (reaction time: overnight). The title compound was obtained
without further purification as a solid (0.45 g, 80%).

Intermediate 80. 8-(benzyioxy)-5-[(1R)-2-({(1R,S)-2-[4-(1,1-difluoro-2-
phenoxyethyl)phenyl]-1-methylethyl}amino}-1-hydroxyethyllquinolin-2(1H)-one
Obtained from Intermediate 79 (0.4 g, 0.58 mmol) and tetrabutylammonium trifluoride
tﬁhydrate (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)phenyi}-1-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one



(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. WO

| 00 8PCT/EP2007/008992 - 80 - EXAMPLE 23.
42(‘1 )0 % PC /EI;%RQ7/008992
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-14-(3,3-difluoro-3-phenylpropoxy)phenyliethyl)amino
hydroxyethyl]-8-hydroxyquinolin-2(1H¥®&ne 01-1 50btained from
Intermediate 82 (0.5 9, 0.86 mmol) and palladium on charcoal (10%, 0.1
g) by the same procedure desonib%d in Example 1 (reaction time: 5h). The

crude was purified by colus y with silisa gel, eluting by
methylene chloride/metha @ 1) 10 qi e title compound
11-1-NMR (308 M#Hz, CDCI3): 2.70-3.17

as a solid (0.15g. 349%.
, 2H); 5.48 (d, 10J=9.62 Hz, 1H); 6.61 (d,

(m, 10H); 4.10 (t, 441=6.32%
J=9.89 Hz, 1H); 6.85 (d, J=879 Hz, 2H); 7.06 (d, J=8.24 Hz, 2H);

7.17-7.22 (m, 3H); 7.54-7.6 , 5H); 8. =9.89 Hz, . MS (M+):

ThiC oA oA TSR A AN Bt S 0ELIAR R o

chectdar ¢t 0%pHEOYILita the ssmes(BBgedutel desiliibsd diunteavettiate( 261068 grude
Bl B) LGRS SHOMIQGiNS-HY hith iRkd JRPRiB-EGirMe procedure

escribed in Intermediate 50. The crude was purified by column _
CHISIRETYBRARP VARSI HE 2 BETOBR (7Y Wit W-ﬂ‘é%%%?‘é%ﬁ?@88f5{% 316:59'"™
(Ocegigesdis)title compound as an oil (11 g, 39%). 20Intermediate 84.
4,4-difluoro-4-%1enyibut | acetate Obtained from Intermediate 83 (11

0.5 NN R W F e OB a3 ) 9O B4 Bl e 1208 He.
desiribad ipdntenteiats 450 Bhelzrtide GA8-H 0@ Bi)cdlden(d, J=8.24 Hz,

ch, thy\sHi elelytj ith ans ate (from
D B BT I e

Inkegn(ee)at@B5. 4,4-difluoro-4-phenyibutan-1-ol

Intermediate 81. 8-(benzyloxy)-5-[(1R)-1-{[tert-butyl{dimethyl)silylJoxy}-2-({2-[4-(3,3-
difluoro-3-phenylpropoxy)phenyijethyl}amino)ethyllquinolin-2{1H)-one

To a solution of Intermediate 55 (1.4 g, 4.81 mmol) and (R)-8-(benzyloxy)-5-(2-bromo-1-
(tert-butyldimethylsilyloxy)ethyl)quinolin-2(1H)-one (1.95 g, 3.99 mmol) in toluene (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 (MgSQ,). The soivent 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-hydroxyethyljquinolin-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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WO 2008/046598PCI/EP2007/008992 -81 - Obtained from Intermediate

84 (3.16 g, 13.85 mmol) and sodium hydroxide (37%, 10 mL) by the same
wiogedure d described in Intermediate 52. The title compound was obtalned(

28 Aol (Y 43 g, 55%) and used in the next step without furfffel/ EP2007/008992
purification. 5Intermediate 86. -80 -
[4-(4,4-difluoro-4-phenylbutoxy)phenyllacetonitrile Obtained from

Intermediate 85 (1.1 g, 5.91 mmol), 2-(4-hydroxyphenyl)acetonitrile

(0.769, 5.71 mmol), triphenylphosphine (2.4 g, 9.07 mmol), and diethyl
BXAHPLD 83y feld RYL-Z (2:[9-6 drditiydrg-Gphemylenormadnhe id ket hip anin o) -1 -
W@gﬁ@q@ﬂ,%@gsﬁqmﬂmﬁ, -PAn)-dhe crude obtained was purified by
column chromatography with silica gel, eluting by n- 10hexane/ethyl

acetate (from 15:1 to 3:1) to
42%). Intermediate 87. r
{214-(4,4-dif|u0ro-4-% toxy)r;l/e@y tained from
Intermediate 86 (0.7 g, 2,32 njmol), platinum flV) OXId2 g, 0.88 mmol)
and concentrated hydrochlgfic acid (37%, 0.5 mL) by th€ same procedure
15described in Intermediate°31 (reaction time: 4 hours). The title

RBH% ﬁ\?e%%%'@?ed '0(965%3 8}a/ﬂb AarLuRR 40 UASABSAFERR, 0.1 g)

Wlt out fur er purificati nte medae
MB@ﬁzmwy@qemésﬁozwmﬁz@mmddfsa&t'eﬂ@ﬁgﬁbémxwe crude was purified
iphemyhetayHanaiog)abHy it sty EL el o 521 eihoie ae2 X eet famo (from

% fﬁ%ﬁi@iﬁ@)@ﬁ?ﬁ%kﬁ%@ %é%%zﬁlll!% )3§b 3[) and sodium

boralydrded®MHE, ¢F6HNMED-BY e SeoRe, pmquu,rgmﬂbemn 5.48 (d,

Inter, e, a 0] e
o A OBt BB ey 08 U bz
ac%'tﬁn?"tﬂl'(’aﬁr?@tﬁar%ﬂﬁbw @%@C@@M{dpﬁgaﬂ iteoth200:30 to
'Qﬁgeﬂq %,)ZSthe titte compound as a solid (0.26 g, 27%). EXAMPLE
‘({2-14-(4,4-difluoro-4-phenylbutoxy)phenyliethyl}amino)-1-

hydroxyethyl] -8-hydroxyquinolin-2(1H)-one WO

20081046598PCT/EP20071008992
intermediate 83. 4-ox0-4-phenylbutyl acetate

e Lhe title compound as an oil (0.72 g,

Obtained from 4-chioro-1-phenylbutan-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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- 82 - OH Obtained from Intermediate 88(0.27 g, 0.44 mmol) and
palladium on charcoal (10%, 0.05 g) by the same procedure described in

, tion ti 20 h Th d ifi
“E?TW‘E"% (reaction time: ours). The crude was puri 'egééyg%%?mswz

omatography with C18 reverse phase, eluting with water
CH3COONH4, pH = 7) and acetonitriiéffriethanol (20mM CH3COONH4,
pH = 7) (from 100:30 to 100:80) to give the title compound as a formiate

Ghipid BgroistaymediateNiR(BEDAVHATODTIB RNH Badiugrhyidroziey; (37%, 10 mL)
tﬁ;@%%fﬁe(??@@é‘dhr@ &E&hﬁ;@iﬁ)ln%@gdﬁa@ﬁw I%ﬂil@(%wﬁw;rgd &a@ gﬁlinamed as
z..2H); b. Z z
Yoy RN e o e P T 06 16 (1
J=9.89 Hz, 1H). MS (M+): 555. Intermediate 89.
1-14-(benzyloxy)-3-methylphenytlethanone A solution of

Inteqmme it &Mt lifiuayodtihvhaovib yticxy pbeary Hash toniteideone (150
assiu ae as stirred at room
QRS RIPSteAts A MG TP A= 0 076 5.

Sﬂdlﬁwazi)dddwmbmmu(mérga%dﬁlnm@}a@@rﬂmﬂbqbaeqﬂaerbﬁmwaﬂ 6 mi,
d%ﬂM?‘n Mﬁmzfﬁo%%ty&etd@e&.sémmw%m%%té%&sgc%ﬁ%%es%ﬂsi The

the cr artltl%ﬁ%% between eth acetate and water. The grganic

éd"dvi ety H{Bﬂ 2oreRnLesliv a?feallﬁ{h‘&@bﬁ)
Héher@@tlmganﬂimt(rfmwaé terdidy &rigivedbe tdidwosthbpuedsisreramit(@HER g, 42%).
residue was triturated with a mixture of hexane/ether obtaining a solid,
which was separated by filtration and washed with ether. The title

IRSARBHRAs USRI OCARBIIE R BReR) Aethyipglilfe e nex!

step without further purlflcatlon ntermediate 90
[45 titeinay lipoty) k3termadkid feh@a () 2 g tic3acramal s platiomo i ) texiae (et ¢ 8088

b 2R oAah IR WS}B H&%t&% ?cﬁ'& 1637%?6 100 AARUANY (endelyf 07

mol) was stirred at reflux for 18 hours. The crude obtained was partitioned

dssriRethiinirasiate Aldferdian fﬁ%eof‘déﬂﬂ@ alRs mscamaef@d»@ﬁ@btamed as
anashed with wateng hyeklocthemesictbd Wit éuether guaiic@itgSO4). The
residue was purified by WO 20081046598PCT/EP2007/008992

Intermediate 88. 8-(benzyloxy)-5-[(1R,S)-2-({2-[4-(4,4-difluoro-4-phenylbutoxy)
phenyljethyl}amino)-1-hydroxyethyljquinolin-2(1H}-one

Obtained from Intermediate 87 (0.5 g, 1.64 mmol), 8-(benzyloxy)-5-
(dihydroxyacetyl)quinolin-2(1H)-one (0.50 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)phenyljethyl}amino}-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
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- 83 - column chromatography with silica gel, eluting with ethylene
chloride/methanol (from 1:2 to 98:2) to give an oil, which was treated with
“Q)sz%lé}j)g&gg 250 mL of ethanol, 70 mL of water and 50 g of 811%?5&;159/008992
hydroxide. The reaction mixture was stirred at reflux overnight and the
residue obtained was treated with hyd@gchloric acid and extracted with
5methylene chloride. The solvent was removed under reduced pressure to
give the title compound as a slid (8.1 g, 48%). Intermediate 91.
2-(4-(benzyloxy)-3-methyiihe C ide To a sol of Intermediate
90 (8.1 g, 31.60 mmoRo' : d nyl 10chloride
(3.46 mL, 47.41 mmol).
hours. The solvent was remgfved under reduced pressure and the crude
obtained was added into a sBlution of ammonia saturated in methanol.

. it : .
B, S h e o . 005
g EHflafBme PIATRErRCIRGEPeS In FamplR d R UsactianipRefy Had@lamig srude
wis pusitiedibyncolumie vmeciatesy i With CIDBversebrhasaceligiaridttlVier (20

om i, €95 _
R EHEESORR Bl e cchoP v CRIERBIRaTII)
(A AP I OLBREA S 10 Sl FTRROR DR SRS SR e il

_ _ bR AR RRIOLH R e Re .
o N M e e e e, 20 SO R 2 3T s g 270
RBP4 G0 (5 AneTE HRo2b A Ron I 59 el et athiiet 82
Toda.sa Teanzob )t eroediate7dH 22,2 gH L 2.8 2-mmahhj sy ateniriss (/) 5H);

m - romo-1-phenylethanone (2.81 g, 14.12 mmol) and
pét')ég'ls@jnéggsrggﬁé%e 29, 14.11 mmol). The reaction mixture was stirred
atveflumossshours. 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

ESOR, The sqlvant s comoved under e dessure and the

residue obtainedwas tr
A solution of 1-(4-hydroxy-3-methylphenyl)ethanone (15 g, 0.10 mol) in acetone (150 mL)

and potassium carbonate (20.7 g, 0.15 mol) was stirred at room temperature 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}acetic 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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30with hexane and ether to obtain a solid, which was collected by filtration
giving the title compound as a solid (3 g, 82%). WO 2008/046598PC

“BI?EU% QZ/0P8992 - 84 - Intermediate 94. (
2-(4- @,2- i Iuoro-2-phenylethoxy}-3-methy|phenyl]acetamidg(gb 20074008992

from Intermediate 93 (3 g, 10.59 mmb53a‘nd DAST (6.94 g, 52.96 mmol)
by the same procedure described in Intermediate 45. The crude was

geluifie ghgreiearaPrey rithstisgraging'wiing willgtoplersa shingideimathens)dram 1:2
ts(l)dizslgigﬁf @emt@si,(Wﬁigh %slgeafe'ﬁ Witko0hve e Hileseaninewachas M GHL of
%). Intermediate 95. . . . .
09 A SRS TSI TR, T oA om RIS uAS S o
eI d hermaeidiaetsaied gay, teatedwiblpydeahiupof and €xsastey with
SR THEQORErDOEREN BRI RUPRdEEATIRIES LT et

21.17 mmol). '(I;R ngreact'g mixture was stirred at reflux for 1 hour. After
C@S?ﬂf?\‘ﬁ‘, Pot '(é) 1a%'éél@‘(3 mL) was added into the reaction mixture
and the solution was basified with sodium hydroxide 5N1 concentrated
and extracted with ethyl acetate. The crude obtained was purified by

lotd emedsttedih a2eigrfpinzylity bilicoegey | phetipacktamicihylene
chloride/methanol (from 98:1 to 9:1) to give the title compound as an oil

T(@ .algo&x’tigy%f)!r&%rwﬁg%gﬂéﬁé 31.60 mmol) in toluene (60 mL) was addeld thionyl
dBigida1§lasymS471R, BRI Th4 g Silifimotar2 whe sitethakyPBC for 3 hours.

TFH%MBH?ME‘?Q?MH%WDR&&@MG&Q&%‘?&%XU%HB'Eﬂ%&k&éﬂé\ﬁe@med into

from Intermediate 95 (0.15g, 0.51 mmo‘_, o o
%%&W&V)@%ﬁrﬁ%ﬁﬁ@g&wrm%l AERIEGREAE WPe 8egatRiss RnfBiption
aaadreotitiarobpmingdiwee ditdted at & 9alithibl) byGd0tarshusedondbedwnd step
WeschRsd L ‘l)mﬁ(ég@g{gte 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%).

Intem)lediate 92. 2-(4-hydroxy-3-methylphenyl)acetamide
To a solution of Intermediate 91 (5.1 g, 19.98 mmol) in acetic acid (100 mL) was added
palladium on charcoal (10%, 0.5 g). The reaction mixture was hydrogenated at 2.76 bar
for 4 days. The catalyst was filtered through Celite® and the solvent removed under
reduced pressure. The residue was triturated with methylene chloride and the solid

obtained was separated by filtration to give the title compound as a solid (2.12 g, 64%).

intermediate 93. 2-[3-methyl-4-(2-ox0-2-phenylethoxy}phenyllacetamide

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
mmol). 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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EXAMPLE 25. 54(1 R,S)-24{2-(4-(2,2-difluoro-2-phenylethoxy)-3- 25meth
yi phenyllethyl)ami no)-1 -hyd roxyethyl]-8-hydroxyq u n ol in-2(1 I1) one
46598PCT/EP2007/008992 85 - residue was chy,
“%‘%%mgge(?ﬂgégand the solid obtained was separated by flltrat|on giving ﬁgmltxf)”
compound as a solid (0.07 g, 50%). - 84 1H-NMR (300 MHz, CDCI3):
2.05 (s, 31-0; 2.56 (bs, 2H); 2.71-2.76 (m, 2H); 2.86-2.93 (m, 2H); 4.6 (t,
lommmwel-ﬂﬁ 21t: (5&9i(bt9m+3)pbW@hox@mmﬂpbeeﬂmmm

257l4dJ989HZ 1H); 7.55-7.61 @;68771(5m BIFR
Qutestdrem Jisrmedines 45 % d8 JRamaliat B0 minolfBy e
sE@ritupmetinedieseribed iy ldeatatbate sluliom anlide was purified by column
c%r@nﬂ 13 MHW@%%'WWMMH@C%W&&HMQ b4 to

dro n chlorlde saturated ethanol, was stirred in a sealed tub at 85C for
géver‘ﬁs W romrrma 25 A AL Qiid e btieked pressure and the title
compound was obtained as an oil (5.80 g, 99%) and used in the next step
without further purification. Intermediate 98. ethyl
Iptéuoedidté D H{a-PHi22rdifeibooeZphenylubety)eS Hbdihypaluyjatbjl}amine
Intermediate 97 (5.8 g, 29.26 mmol) in acetonitrile (55 mL) was added 2-

T 89 PHREAG %ﬁ.’l”?ﬁ 8F?e9(’6((ié:§98b47‘5f?ﬁ?ﬂ%l5‘ Sriepputidiam(tambhyge
addedourdiziZnitnogel) borepgenethyhsoipttideccompleafidXacfor 3 H@ursnol). The

ré égﬁ@?ﬂm&@rﬁé’??ﬁﬁéﬁaﬁ {gfﬁ?ﬁﬂr"ﬁrﬁﬂ?’ Pﬂ%ﬁ@&éﬁﬁﬂ "l‘{ﬁéﬁmﬁ}@é’cwﬂ? 3mL)

pressure The crude was partitione between acetate and

WaaRAdadtIdhs fRatombriva SNtERP AN Waﬁé?aﬁ?ﬁfb"‘élﬁbﬁé% ARydroxide
50N aoiteéntrated title earaged mikmaawlatwtml Fisearnudie (bR2iged W4y punified by

iﬁ.@‘n @é%g%’%&émw uorg'(lﬁﬁm“r%%t %é%@;&ﬁ%ﬁ&%%n%ﬁé( lfrom
1to 9:1) to give the t!tleycompound as an 0|I (0.15 g, 37%

Intermediate 96. 8-(benzyloxy)-5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-
methyiphenyl]ethyl}amino)-1-hydroxyethyljquinolin-2(1H}-one

Obtained from Intermediate 95 (0.15 g, 0.51 mmol), 8-(benzyloxy)-5-(dihydroxyacety!)
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-
methyiphenyl]ethyl}amino)-1-hydroxyethyli]-8-hydroxyquinolin-2(1H)-one

Feeuasde

Obtained from Intermediate 96 (0.18 g, 0.3 mmol) and paliadium on charcoal (10%, 0.03

g) by the same procedure described in Example 12 (reaction time: over-weekend). The
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Obtained from Intermediate 98 (4 g, 12.65 mmol) and DAST (7.46 mL,
56.93 mmol) by the 25same procedure described in Intermediate 41. The
“%%:1&%\,4% Qurified by column chromatography with silica ge i 'ggu
met ylbenegchloride/n-hexane (from 1:3 to 1:1) to give the titIléé(a:llczig.np%%0[\%6 2

as an oil (3.5 g, 82%). Intermediate TG -
[4-(2,2-difluoro-2-phenylethoxy)-3-fluorophenyljacetic acid 30To a solution

refithe was dipstalige(Bi®ny, 10eBBnw the [3alidatblaineld(@esnsepavate v éitration

GHARIHTS MYETE R IRMNadl B Soiid. 07, BRagfion mixture was stirred at room

temperature for 2 hours. The solvent was removed under reduced
phddvRe (S0AMEIdEDEHRIROS (BasHW2 (08 /A6 T3P TH PR0HY,/0689998 (M,

- 316 dreqted with ddroghloicoasid etraeieg With Borthy ane € blaride aRH),
the solvent was removed under reduced pressure obtaining the title

B B T oS B b Sk O R Bt ez ),
204 (RpA: il oro-2-phenylethoxy)-3-fiuorophenyliacetamide Obtained from
Intermediate 100 (2.89 g, 9.31 mmol) and thionyl chloride (1.02 mL, 13.97
mmol) by the same procedure described in Intermediate 91. The title
compound was obtained as a solid (2.05 g, 71%) and used in the next

latepmeriate St Riftesadhhvdienyprherriacqisse
o

asiaiion o o -
e e LI T il Oy
hygrapraciiogdesptupdegseHiRReh W%ﬁ@@%@@%%%%ﬁéé&ﬁf@ﬁ% hours. The
deternediatardved badesrudeuses pustied My chéutite amponatbyeadbiamidd as an

SNERES, Rufarrumanene s InBEaNG (RTINS S0 o)t

obtain compound as an olil (0.48 g, 1539%). Intermediate 103.
8-(benzyloxy)-542-({244-(2,2-difluoro-2-phenylethoxy)-3-
fluorophenyliethyllamino}-1-hydroxyethyliquinolin-2(1H)-one
Intermediate 98. ethyl [3-fluoro-4-(2-oxo0-2-phenylethoxy)phenylijacetate
To a solution of Intermediate 97 (5.8 g, 29.26 mmol) in acetonitrile (65 mL) was added 2-
bromo-1-phenylethanone (6.12 g, 30.75 mmol) and potassium carbonate (4.5 g, 32.2
mmol). The reaction mixture was refluxed for 3 hours. Potassium carbonate was filtered
off and the solvent was removed under reduced pressure. The crude was partitioned
between ethyl acetate and water and the organic layer was washed with water, brine and
dried (MgS0Qy,). The title compound was obtained as an oil (8.2 g, 99%) and used in the
next step without further purification.

Intermediate 99. ethyl [4-(2,2-difluoro-2-phenylethoxy)-3-fluorophenyi]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 titte 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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Obtained from Intermediate 102 (0.46 g, 1.56 mmol), 8-(benzyloxy)-5-
20(dihydroxyacetyl)guinolin-2(1H)-one (0.48 g, 1.56 mmol) and sodium

eI (eloys| J'Id)% (0.2 g, 4.76 mmol) by the same procedure desc; Wﬁ@‘”’""s”z

Intermediate 43 (reaction time: overnl%ht) The crude was puri
column chromatography with silica gé 6?9Tut|ng by methylene

chloride/methanol (from 98:2 to 90:10) to give the title compound as an oil
treebal yvithdwsrozhigrig AR [eRtraeted with methylene chioride and the solvent was

rentiolRandet{ Reticed Prdfbips dttaming e ti@ddndoound as an oil which crystallizes

( L;ac%opg nethyl}amino)-1-hydroxyethy11-8-h ydroxyqui noli n-2(1
2008/046598PCT/EP2007/008992 - 87 - Obtained from

Intermediate 103 (0.53 g, 0.9 mmol) and palladium on charcoal (10%,

0.07 g) by the same procedure described in Example 14 (reaction time: 24
Intarneg ditie 104iddd-ObeattiBuorerd-whenxiethoxi-stficeronhienyHapetamide

li 78%) 00 MH
SRS A e e R T R
ftmcl)u%@ersam)*oeeegre mmegmm@mﬁnm@ﬂ Bhe) oS DTCBE rvas
HibinddOts £-63i4h. 851 B12H (halsR PR e b s Ml ARher purification.

Intermediate 104 3- (bromoacetyl)benzamlde 100btained from
3-acetylbenzamide (3.7 g, 22.77 mmol) and bromine (1.17 mL, 22. 84
mmol) in acetic acid (342 mL) by the procedure described in Bigor

lefeampeiate (02 dori4si2t-aveeRy-PhematherY: IQ%%’HFHE)W o ifareine
@&?ﬁ:%aq‘rg’ngirgem@\@% 't’i?g 1 AneRexh SHePosHRULBFRS liphide complex

tion. 15Intermediate
(§{?@ %%%@%b%mg&%%%%%lbed in Intermediate 95. The crude

was purified by column chromatography with silica gel, eluting by methylene
chloride/methanol (from 100:0 to 90:10) to obtain the title compound as an oil (0.48 g,
39%).

intermediate 103. 8-(benzyloxy)-5-[2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-
fluorophenyllethyl}amino)-1-hydroxyethyljquinolin-2(1H)-one

Obtained from Intermediate 102 (0.46 g, 1.56 mmol), 8-(benzyloxy)-5-
(dihydroxyacetylquinolin-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-
fiuorophenyljethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
OH
H
N

Eocsevd¥s

HN
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Obtained from Intermediate 104 (4.47 g, 18.47 mmol),
2-(4-hydroxyphenyl)acetonitrile (2.58 g, 19.39 mmol) and potassium

WEQ%&%J&Z'S g, 20.31 mmol) by the same procedure desctrl%%%%h;;%gmmus”z

Intermediate 1. The precipitate obtained was collected by filtrati
the title compound as a solid (3.56 g; 86%). 20 Intermediate 106.
3-{2-(4-(cyanomethyl)phenoxy]-1,1-difluoroethyl}benzamide Obtained
Otoam bt éomddiateddidid 3 25 (0,581 08 ammal) and p2AKITU A Sbohdrc@8.(19%, 0.07

g’f‘&??@e%é%egié‘é@ &é%%%@HESﬂﬂ%(&bﬁﬂeiﬁi}QF%é@%ﬂiﬂﬁﬁ’eﬁﬂB&r&hf“ﬂ% residue

was pur olumn chromatogr with silica gel, eluting wit

oblAlBRA B AT ales e @1 (5 GRS SSRBREE AR Aol LB1RS @ 2800

51% igt A . - .

SRS e A8 2 T L SR e s e 02

£ FrEriRelTRBST 1015 G EL-0SABIZHI By F0D6Y) 68 niraBIf™. 2

anez=pes (m otk &b gs 438 Hymol) by the same procedure

described in Intermediate 3021. The title compound was obtained as a

WhiEMbdY9.41 g, 66%) and used in the next step without further

purification. WO 2008/046598PCT/EP2007/008992 - 88 - Intermediate

108. 3-(2-{412-({(1R,S)-2-(8-(benzyloxy)-2-o0x0-1,2-dihydroquinolin-5-

InferAduist@npaiByibrenvasityiheamiit 1, 1-difluoroethyl)benzamide

Obtained from Intermediate 107 (0.212 g, 0.66 mmol),

Ghigeen floxyd-acetiipparaxydedsyn @ @RAdinaraigsherquingd ! 4 G6tm Aot

nﬁiﬂ@lﬁ%@ﬁéﬂd%ﬁ@mwﬂﬁﬁﬂ%ﬁt@a frddedureiddeyitte ﬁSBIBI_IJ_’r?gDWQ@.d@h@m. C.Y.
escri i reaction time: pvernight). rudg,,

T L b e R B R eI 5 B o voee

inite oRXORFEWITRABt RS RISeR®Rmmonia (90:10:1) to give the title

compound as a yellow foam (0.289, 65%). 10EXAMPLE 27.

3-{1,1-difluoro-2-[4-((1R,S)-2-42-hydroxy-2-(8-hydroxy-2-oxo-1,2-

|BMHERRHtn 9b5- 3-ylqHpdishiemiplBrbREg asyighindenvamide

Obtained from Intermediate 104 (4.47 g, 18.47 mmol), 2-(4-hydroxyphenyl)acetonitrile
(2.58 g, 19.39 mmol) and potassium carbonate (2.8 g, 20.31 mmol) by the same
procedure described in Intermediate 1. The precipitate obtained was collected by filtration

give

to give the title compound as a solid (3.56 g, 66%).

Intermediate 106. 3-{2-[4-(cyanomethyl)phenoxy]-1,1-difiuoroethyi}benzamide

Obtained from Intermediate 105 (3.26 g, 11.08 mmo!) 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 solfid (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.
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OH Obtained from Intermediate 108 (0.18 g, 0.3 mmol) and palladium
on charcoal (10%, 0.03 g) by the same procedure described in Example 1.

btained was purified by 15column chromatogra ith silica
WIS ARG o0:

ting with chloroform/methanol/aqueous ammonia (from

to 80:20:2) to give the title compound &8 a yellow solid (0.115 g, 72%).
11-I-NMR (300 MHz, dimethylsulfoxide-D6): 2.74-2.78 (m, 2H); 2.83-2.97
IGtermejated 808, Ji(2-41[2-861R5)2-H8-themzgledy]ra; did)1 2-Gthidr dgGiaslin-5-

-t Sefetig i Ipheho 30 Hdifudrs niGd 7 (d,
e e .
Qbtiaal ftarliberéediid, W76y, 0la%; 1IBrdl (8- Hd)zRBE K 8;(IhPddcKyicetyl)
q%:HbliM%mfahé?&;g InfegmedientPshdium borohydride (024, 4.76 mmol) by the

-(3-bromophenoxy%— -(3-nitrophenyl)ettianone Obtained fi
sApARGeR e ArRSHRRH FolIRERRRI 18 §eadion tMedtyeqisRimbphende
otadrbd wi. pdrified bl esichpothssiatographyrvete {6 gel BIOGgwiibl) by the

i iy 465 goHSI 00w
S B e DR RSB g Yoo

ORR MR8 4t8%Mer and n-hexane to give the title compound as a brown
solid (8.12g, 61%).

EXAMPLE 27. 3-{1,1-difluoro-2-[4-((1R,S)-2-{[2-hydroxy-2-(8-hydroxy-2-0x0-1,2-
dihydroquinolin-5-yl)ethyilamino}ethyl)phenoxylethyl}benzamide

OH
H
N
\/\©\ NH2
HO | 0
HN FF o}
0

Obtained from Intermediate 108 (0.18 g, 0.3 mmol) and palladium on charcoal (10%, 0.03
g) by the same procedure described in Example 1. The crude obtained was purified by
column chromatography with silica gel, eluting with chloroform/methanol/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,
Ine=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.

Iintermediate 109. 2-(3-bromophenoxy)-1-(3-nitrophenyl)ethanone

Obtained from 2-bromo-1-(3-nitrophenyljethanone (10 g, 39.75 mmol), 3-bromophencl
(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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Intermediate 110. 3-bromophenyl 2,2-difluoro-2-(3-nitrophenyl)ethyl ether
50btained from Intermediate 109 (6 g, 17.85 mmol) and OAST (7.02 mL,

wonle/TiRagd) by the same procedure described in Intermedi
Purl?%lcatlon by column chromatography with silica gel, elutln%l@vf/ﬁrhl)mo7/008992

n-hexane/ethyl acetate (from 15:1 to ?i)‘gave the title compound as a

yellow oil (5.679, 86%). 10Intermediate 111. 1-{342,2-difluoro-2 -(3-n
ancophead) edioryjpreadyithestoadoitaihedifeoramprmdagiaterawo €8 1812 g,
649,36 mmol), isoprenyl acetate (2.62 mL, 23.58 mmol), tri-n-butyltin
methoxide (5.5 mL, 18.51 mmol), palladium (ll) acetate (0.18 g, 0.79

mmol) and tri-o-tolylphosphine (0.48 g, 1.54 mmol) by the same procedure

d ib diate 3. T ified
AR e MR T I .
Ot Frdnh HiARGIASHUSS TIPS (RS SnaAIABTHESEVREIIE Srlemol) by
2-3-(2,2-difluoro-2-(3-nitrop henéQetho ]%enz 1 -2- methyl 1,3- dioxolane

e 808 %OSF?HfEr?ﬁé‘a?QFé’ N PiEsraRARte 4 5 HficEHan %ﬁfawaftfarﬂmatographv
wéithsifiea b & alatifg (@16 3-hexabeddhyinotiate diproldehestifpgivatid title

'gng)@ duPoiP g%-pén‘g@) as stirred at reflux for 4 hours and at

room temperature for overmght nhydrous 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

pfenatinte B tre f&%@%&@ﬁa@h’é‘&%ﬂf%ﬁﬁimmam&a@m% L)
S rﬁssg&vgen%éﬂs%snﬁﬁwvsep FROBANRb2 mL, 23.56

pressure to |vet etlteco ound as a yellow oll 6
MAelnie Atirgmethoxide (5.5 mL, 18.51 mmol) palladlum Il) acetate (0.18 g, 0.79

nﬁawtﬁll) éﬁdlfHJOHOMp{&ie@Hn‘embe,Sﬂﬁémbaﬂ)Bw@mwmbesmlxyleﬁsyf)mmm
Irqg QHB‘?e § OE?EJ\tNQQ &I r#gg rﬁp%@l%%%agograﬁmﬂllé%elj eluting

drous methan ) was added palladium on Charcoal
b@ ﬁw%ﬁ%m&ﬁ%ﬁ%;}&b&P]aﬁewéﬁgsf@%g flecoPPRIRG (2R %a‘i%ﬁ%t

was filtered through CeliteO and the solvent removed under

Intermediate 112. 2-{3-[2,2-difluoro-2-(3-nitrophenyl)ethoxylbenzyl}-2-methyi-1,3-

dioxolane

A solution of Intermediate 111 (2.89 g, 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)phenyllamine.
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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WO 2008/046598PCT/EP2007/008992 - 90 - reduced pressure to give the
title compound as a yellow oil (1.64 g, 92%), which was used in the next

W%?Bu‘??ﬂﬂ% %further purification.  Intermediate 114.
N-[3- 1,1-c?i Iuoro-243-[(2-methyl-1,3-dioxo|an-2-y0methyl]-PCT/EMOW008992

5phenoxy}ethyl)phenyliurea To a solufin of potassium Isocyanate (0.949,
11.12 mmol) in water (24.3 mL) was added at OC the Intermediate 113
ré21k3d, esturentodive heritieusempoaodtas agiell(eB (hioh an82¥atevhit as used

imthe: e desulitheuigasionHntdivas stirred at OC for 1 hour and at

room temperature for 1 hour. The precipitate obtained was collected by
filtration and washed 10with water and hexane to give the title compound
as a solid (2,48g. 93%), which was used in the next step without further
'Bi‘fﬁﬁl‘,’?ﬂ!ﬁﬁ ‘|aﬁegmﬁ@di‘h{le-dﬁng;’(’g@l[a-methyl-1 ,3-dioxolan-2-yl)methyl]-
phedidixypettBAPiEnyRaprapyl)phenoxy]ethyliphenyOurea A solution of
Intermediate 114 (1.83 g, 4.04 mmo%(ig:a mixture of acetic acid (17.5 mL)

T AR AR TRLIEROKERALR ot Thr'S MO R HCA A RS added
ah gele thntot¢heciidtdi 0135 Ad & yiradtechnididroagamtoraybacsts avaisi2ddB with and

M?é?h@é'\?@t_ﬁ“r)v%*}%‘éﬁ%;@%;%%%W%ﬁ BRkrh AP BRI PhOYART M Poom

carbonate, brine (50_mL) and dried (MgSO4), and the solvent was

toEIPRRAL T ERRIRRSRLialE OPlRiROA SRS B AY BHFBIPE At eshed
vittr aratatagr pbyanitio siledtgeiileluingooyhal exaie/(Agl g @swle Whishwas
RO R0) SR AN R IRREGH S 2 white sold (1.3 g, 93%).

Intermediate 116.
N-(3-{213-((2R,S)-2-aminopropyl)phenoxy]-1,1-difluoroethyl)- phenyOurea
Obtained from Intermediate 115 (1.3 g, 3.78 mmol), ammonium acetate

Ipgeongedipte YhimbhichihAcAifiig e enQxyigvirharyfHyea
A:@%ILSJ |orpx%Plrnqgﬁ’ﬁjéu’mgtg q%ﬁrkt?%% g, 4.04 mmol} in a mixture of acetic acid (17.5 mL)
and water (8.6 mL) was stirred at 80°C for 3 hours. Ethyl acetate was added into the
solution and extracted. The organic layer was washed with water (2x50 mL), hydrochioric
acid 1N (2x50 mL), a solution of potassium carbonate, brine (50 mL) and dried (MgSQy),
and the solvent was removed 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}-
phenyljurea

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 chioride/methanol (from 85:1 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)silyljoxy}-2-{[8-
(benzyloxy)-2-ox0-1,2-dihydroquinolin-5-yl]-2-hydroxyethyl}amino)propyljphenoxy}-
1,1-difluorcethyl)phenyljurea
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in Intermediate 6 (reaction time: 1 hour). The crude was purified by
column chromatography with silica gel, eluting with methylene

‘fgl%d'%‘/‘%%hanol (from 95:1 to 90:10) giving the title compound as a

oam g, 77%). 30Intermediate 117. PCI/EP2007/008992

N-1(1R,S)-3-(2-{312-(2R)-1-{[tert-buty@imethypsilynoxy}-2-{[8-
(benzyloxy)-2-oxo-1,2-dihydroquinolin-5-y1]-2-hydroxyethyl)amino)propyl]
Ptamexytorh, htdiftueiarthyd mﬂec_r)djmr.alm mihbly, mtammwmeamem-

, -8- -5:(2;0brogo; 1- .
(gﬁfﬁ@ﬁﬁ%@@@%ﬂ%@mﬁ&%ﬁﬁ%36:i"h% S segmarosen
SoepnHente ger ChrBARRN S YN odideipHRIP and. 36 dwnal i buithe @086
mo&a&m@)iwgmmaﬁem%eﬂwdmmg:g indlnltt)erm@ﬁ'r@& $fs purified by

ctign time; 1 hour).. .Cru S purifie column chromatography
R i ST ORI RN R R

GHe giviaaBin Htri pempeUndsIfia 396 ¢, B8e$thtermediate 118.
N-U1R,S)-3-(2-{3-12-({(2R)-2-(13-(benzyloxy)-2-oxo0-1,2-
dihydroquinolin-5-y1]-2-hydroxyethyl}amino)propyl]phenoxyl-1,1-

|ﬁ&diﬂuat&ethmmlﬂﬂﬁ]sr@a(‘@mmﬁ@kpm[#lﬁ@éﬂﬁmw-QJ&&,32339, 0.42

iy rI a&g‘gﬁ}]r%t_)qjyi_mg}gnl%rtrg‘fll#]oy‘gneo rlrgdr@’t’ Oble}q q._68 mmol) by

({Eé’sa e procedﬁ 2 S S AT B cYuc?e was purified

diffuresthyirhemdlutgaphy with silica, gel eluting by chloroform/methanol

O e e 1954057 B A A B RSt Raorie
tihyd1Fes0-31 g, D-6foorolby3h sg(08R)-ockguhrostgs2riddh rdinryrdinie18 2Tte
dhdreasingti-poyRiimipeaeriaiaRybRha IR s yERhamyyrea

Ohtained Int djate 118 (0,25 g, 0.39 I lladi
R e e e 5 i et A
Y4¥action 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

HRAMALELBsINGPIR) 5.8 1 MMVHR 4309 Mz hRR M RIERYI9ed A afbRP-4D xo-

=6.04 H): 2. =6.04
1‘32%‘:%}/(1;'02(’1gim))lin-é-sylsgtﬁ]yl}(sa%int%ropyl)phenoxy}ethyt}phenyl)urea
oH £ F y
N o NTNHZ
OO
HO !
/E\%K/
o)

Obtained from Intermediate 118 (0.25 g, 0.39 meI) 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 titie
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=0.88 Hz, 1H); 8.78 (s, 1H).
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1H); 2.65-2.86(m, 2H); 4.52 (t, JH_F=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);

“70%4%9/0&5@ 24 Hz, 1H); 7.14-7.20 (m, 2H); 7.35 (t, J=7.69 (‘zdjﬁi‘zg{ﬁ@g"d 02

1H); 7.75 (s, 1H); 8.15 (d, J=9.88 Hz, 1H); 8.78
2008/046598PCT1EP20071008992 -~ §3 = MS (M+): 553. Intermediate
119, 2-bromo-1-(34luorophenyi}ethanone To a solution of
1M8-{MbYxdi¥enyhethanone (5 g, 36.2 mmol) in chloroform (34 mL) was
5added dropwise a solution of bromine (1.77 mL, 34.56 mmol) in
chloroform (89 mL). The reaction mixture was stirred at room temperature

IR¥ERUHId MoSOlKPEYASSTIBYSShRFEtRMYRA pressure and the

residue was dissolved in methylene chloride (90 mL) and neutralized with
Bodiswhuiiyded (€ 8- Tartophaty![8Bandr)e The, 3H:@urennia s sifoecfdon $&tmal) was

A04IER Wl%gr%ﬂifb%r%ﬁeeﬁtﬁaﬁﬁ@ %@Mﬁﬁr@qd’\éﬁb}’&%ﬁﬁ (BYRAL). The

and drled 10(MgS0O4). The solvent was removed r reduced pressure

"RAHOB Wi&“ﬂfﬁé“’@érﬁ‘i%%%‘ (8% IGMPEraiTa ierRietiatbe sgvent was removed
WddE2 (@dluetophenyt)aPcotheatisidod pleardissuesd it nhe tb)damerdoioe(90 mL) and
AQW%@%% %238 &%mro% 86 JQ‘BH?\'At@(!&ﬂ MS’ PRY m%}@ %@t&ﬂrgﬂ %{ stc))me

(3.86 15 g, 28.99 mmol) and potassium carbonate (4.2 g, 30.39 mmo

W%@‘%ﬂ&%@ﬁr‘éyﬁéw %ﬁtﬁﬁ‘té%é’a%l%dlw'ﬁw\@%%d@md drie
(MgStaJ}leté wsingnawaixtemeod duatier| exieicd Qrickesertd e give ehatitiet cogipeund
Ie, @mpound as a solid (2.7 g, 36%). Intermediate 121.
{4 (9 5 -difllioro-2- -(3-fluorophenyflethoxy]phenyllacetonitrile 200btained
from Intermediate 120 (2.7 g, 10.03 mmol) and DAST (4 mL, 30.52 mmol)
the same procedure described in Intermediate 2. The crude was
PSP

masiagectabrifr BriskRBephBRY A AaRtaoRUI PERTKRcatpnitrile
B aRRagaR s on 473 Rrich) L eNGIBS BHE SRR (2.0

Interme

”€(22§49?2"'2P@|?IEW@W{%SW%%B}%H%@{%S@H%HW}@QWﬁ\qﬁﬁ@g\e procedure

described in Intermediate 1. The crude was crystallized using a mixture of methylene
chloride/ether/n-hexane to give the title compound as a solid (2.7 g, 36%).

Intermediate 121. {4-[2,2-difluoro-2-(3-fluorophenyl)ethoxyjphenyl}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-fluorophenyljethoxy]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 chioroform/methanol (from 50:1 to 10:1) to
give the title compound as a colourless oil (0.75 g, 68%).
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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(r) (1 g of a 50%
i er) by the same procedure described in Intermeg ’

Wcﬂr%qdmeé)\(/;v!‘aé%%uriﬁed by column chromatography with silica geﬁ%ﬁ%ﬂﬁﬁ%)”

chloroform/methanol (from 50:1 to 10:95 to 30give the title compound as a

colourless oil (0.75 g, 68%). WO 208/046598PCT/EP20117/0118992 - 93
Interreadiatiata31 83 bengyomyhSxi(R, 314 @){ - 24di oreith(dro-2-(3-
ffub%%_laﬁwaﬁmwRbﬁﬂdy_élﬁmw.)ama]ﬁ=ﬂyays!mwhuumanﬁlm12{)lbﬂeon

e Obtained from Intermediate 122 (0.75 mg, 2.55 mmol), 8-(benzyloxy)-5-
Qbisigedoryadetytiopdiatéin 22 (3-)5one. QB3R5 B1iendylexd-8Bodium
(GRyaRYEH 2RRIRS (30 BAYY BY the sammbresriisa e serifarbe (0.25 g,

Intermediate 43 (reaction time: over_mg{pﬁ. Thervc:?r#de WE% fi:)unfle bé/,
TP I PR S A SRS AN IRTUFRI R dchyseon bme:
oshtoighe/feehamdd @asnpurBisd toy Tdlynm givetietogiiepbp miiosifich gisladoding with
%&%&e@%@déﬂ%%kﬁ%%ﬂ to 9:1) to give the title compound as a foam (1.07

540R,S)-2-[(2-(442,2-difluoro-2-(3-fluorophenyl)ethoxy]phenyll
geﬁ%(}f)}amino]-l-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one Obtained from

Intermediate 123 (0.86 g, 1.46 mmol) and palladium on charcoal (10%,

0.08 g) by the same procedure described in Intermediate 10 (reaction

EXAM PR S TRS iRk [2/asifludiec H$-Boknophehsdethimgablenyijth

il 2l el ' of¢ e 440 15:1) to give the

o R AR (200 Wiz

dimethylsulfoxide-06): 2.60-286 (m, 2H); 2.69-2.76 (m, 4H); 4.6 (t,

4-F=13.18 Hz, 2H); 5.0 N 9.89 H ); 6.89(s, 1H);

6.89(t, J=8.24 20Hz, 2 6 (d, J=8. ; J=8.24 Hz, 2H);

7.42 (t, =7.69 Hz, 2¥); 7]51]d, J=7.69 Hz, 2H);/A56-7.64(m, LH); 8.16

(d, J=9.89 Hz, 1H).

Obtained from Intermediate 123 (0.86 g, 1.46 mmol) and palladium on charcoal (10%,
0.08 g) by the same procedure described in Intermediate 10 (reaction time: 24 hours). The
crude was purified by column chromatography with silica gel, eluting with
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, dimethylisulfoxide-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+): 490,

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
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MS (M4-). 499. Intermediate 124. 1-(3-mercaptophenyl)ethanone 25To a
solution of 1-(3-aminophenyl)ethanone (5 g, 36.99 mmol) in hydrochloric

5(3 0? 5'23!;) diluted with 129 of ice was added a solution of iqgjm
Wg 0@ 32 78 mmol) in water (3 mL). The reaction mixture was stlrretﬁ /5%%92

room temperature for 10 minutes. A s@ttion of potassium ethyl xanthate
(5.9 g, 36.81 mmol) in water (8 mL) was slowly added at OC into the
heeastidmenitiereathedrtoe d elithi ethevas dehepegeiei@lages twes dvas BEICMOT @luted

slé\é%%gﬂo@é}ﬁé%ﬁﬁwﬁB@Q@a@%@f%ﬁ@éoweﬂ%s DR GIHEEWaSreduced

extracted wit er and the organlc er was washed with diluted sodlum
PRSRRIEIRINARE awawadvawm & spivlion i RoRsHUTLY divide (109) in
etedusigdpressline toixjire wasaitirwbistredas toeatd douith ahecdoientefas removed

b ﬁ%@ﬁﬂ@eﬁﬁé@%ﬂ?&{ ERe' RSl &%Q.nahbdmwgﬁwaéwaﬁosamsﬂ e

ux for 1.5'hours. The solvent was removed 5under reduced pressure

osgRN IR LES YRS TRt witheRi e RiRe AN gL e The svgRimesLaoved
uvdsr veaisioed pritisuvatergibeities ditlel chapb (il SCxbrovresstitl/ N8 g $4%) and

JRaved dodend OGWEGQtFﬁEﬂﬁéPE%rFﬁ’cQ%% the title compound as a brown

solid (2.58 g, 54%) and used in the next step without further purification.

10Intermediate 125. 1-13-(cyclopentylthio)phenyliethanone To a solution
of sodium hydroxide (0.12 g, 3 mmol) in water (2.5 mL) was slowly added

"&t%'ﬂﬁﬂiﬂt?)f‘%ehf?e(ﬁ&?@ﬂ?ﬁtwg‘@p!?%“ﬁm%%ed|oxane (6 mL). A
TR 38“ %j%@o?&%%i@%@l@@fg;%:gg rw‘)r?t uﬁ %WQ%B ghg.?@g%lg%?y@&aed a

was a ropwise e was stirre room

seiuipareltiierarsiaig R4t SR8 MR HaiEne inth kfs sedtienal

mbéhéfﬁc?admba@@@amhaylerswmramdaaecdzwaatuenbwabdyamdonmand
and drie 4 ven
g T e

'Wf@)&hgt@ﬁwmﬁwﬁtﬁéﬁ mﬁmeeﬂmamwe%m@rdﬁ%tﬁé £p@ washed with water,
bAry emPdlieBrysthperiyisalopphaayistharaneds reotetighesbure to give the

ARSI AR BB DA 0 9 v

PyfifieAfiaR 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 25by column

I6tuensiaty apbyvira mibicr[gatyelobegtyitiio)eibyieeheinonee/n-hexane

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 (0.28 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, 3.08 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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(1:1.5) giving the title compound (0.92 g, 53%). Intermediate 127.
(4-(243-(cyclopentylthio)phenyl]-2-oxoethoxy}phenyl)acetonitrile Obtained

WP g&edlate 126 (0.92 g, 3.09 mmol),
2-(4- hyt?roxyphenyl)aceton|tr|Ie (0.43 30g, 3.24 mmol) and pl;)Ctg/SESI?ZOOWOOS)S)Z

carbonate (0.47 g, 3.4 mmol) by the S§ﬁ1e procedure described in
Intermediate 1 (reaction time: 3 hours). The title compound was obtained
Interrisdiate $28 1D [DEW eprntidtiidiptienylbRizstifuoneethoiiplenyl)-
Futdingatirn. WO 2008/046598PCT1EP20071008992 - 95 - Intermediate
128. (4-{213-(cyclopentylthio)pheny11-2,2-difluoroethoxy}phenyl)-
CidetuedifiterOtiesinedidfieo h2 Tritebhe @46 mawijaod RASTOE Afmll) &8d mmol) by

tr%?%%é?%?é%hﬁ@icmgm We‘hﬁsﬁ%@% pfﬁ?lé%ﬂwé@vﬁlﬁsﬁﬁm By golumn
ntermediate e cru url e Cco chr phy

B B S G FFEE Mehne the e
cooppouh(® € §659769%). Intermedlate 129.
[2-(4-{2(3-(cyclopentylthlo)phenyl]-2,2-difluoroethoxy}pheny0- ethyllamine
10To a solution of lithium aluminium hydride (0.15g. 4.1 mmol) in

m'méf&u@ee\tf@ &ﬁﬁ(mbl)[ﬁ"?c?élewéxﬁﬁﬂﬁﬁ;ﬁkﬂﬁ]@@h&ﬁ%r@%&ﬂlﬁmﬁ%ﬂ%

128 (0 1 g, 1.10 mmol) in anhydrous ether (3 mL). The reaction mixture
18R at room temperature for 3 hours. The crude reaction was

THILEH AbGr Wﬂmrwaﬁﬂhﬁdm%&fa@wwdw%&ﬁ% Ak ARAEWRLRE mL)

again (10 mL). The catalyst was filtered throuz%Cellte and the solvent

W RRMY aﬁ’féf&af@rgu@éewmegmsrwafmé (OB bSnd-AHTBBMaEydrous
etirentange. ah¢deitBon biirewhicktivad atlsednmtehperakirstiep vidhwosit The crude

LUERGT RHEERAEG Yt 0°C with water (5 mL), sodium hydroxide (4N, 5 mL) and water
again (10 mL). The catalyst was filtered through Celite® and the solvent removed under
reduced pressure. The title compound was obtained as an orange oil (0.213 g, 51%),
which was used in the next step without further purification.

Intermediate 130. 5-((1R, S)-2-{{2-(4-{2-[3-(cyclopentyithio)phenyl]-2,2-difluoro-
ethoxy}phenyljethyllamino}-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/methanci (93:3) to give the title compound (0.23 g, 37%).

EXAMPLE 30. 5-((1R,8)-2-{[2-(4-{2-[3-(cyclopentylthio)phenyl]-2,2-difluoroethoxy}-
phenyl)ethyljJamino}-1-hydroxyethyl}-8-hydroxyquinolin-2(1H)-one

OH H
L 0
AL A
HN F F
O
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Intermediate 130.
5-((1R,S)-2-([2-(4-{243-(cyclopentylthio)pheny1]-2,2-difluoroethoxylpheny

\&Q%qu%%’é)"l -hyd roxyethyl)-8-[(4-methoxybe nzyl)oxy]q BOT/EP2007/008992
inolin202(11-0-one Obtained from Inteé ediate 125 (0.34 g, 0.89 mmol),

Intermediate 33(0.32 g, 0.89 mmol) anid’ sodium borohydride (0.13g. 3.57
mmol) by the same procedure described in Intermediate 43. The crude

TRasspltire PlpeBNsAinie AR BaBRE Mmekincagiayienaisyasidm (3.5 mL) was
ahledafifivovaestienci(@32Lo 6/ atle) tieecesunpgntixiddas 37ifed 2broom
ieligae GG e
GG ARRIIO N 1 AReA N0 8 AURSZ9R atenseTE DT Hadvweys
a2R1BA CRRBDGERER2EENENRB0S2 réMovdduadn|tiiesf préesurediatechadd oil

: : i lor .
Bt RIRER LU SRERIAIR (i Dot BH0RE win metnytene
cAlasisimeinapelanrois R AR Bomraliie s iRdeaive teaititagempound

(cethigerbpressHwiidwedlidide was dissolved in an 80:20:2 mixture of
methylene chloride/methanol/aqueous 5ammonia (10 mL) and the

SOIAMB (38PMidmdireainyisutiprisecR 8d pteds(RémTRE e ROR DADISta R 2.60-
VeerEsHijfeed); By7a i gn (e memasmraphy=vatassHic 2 g g sUting Withe.5 (d,

e e chlop anql/aq mmanpja Lfr, :10:1.t0 8Q:20: ,
o e s S TR AT R et
MHE,(ain»ﬁﬁrﬁﬁ#mfdﬁae-oe): 1.44-1.73 (m, 6H); 2.00-2.09 (m, 2H); 2.60-

]Tﬁ| .@+(), B%H); 3.74-3.82 (m, 1H); 4.59 (t, JR_F=13.46 Hz, 2H); 5.01 (bs,

1 %; .5 r(rg =9.89 Hz, 1W; 6.86-6,92 (m, 3H); 7.04-7.11 (m, 3H);

7.45-7.49 (m, 3H); 7.53 (s, 1H); 8.16 (d, J=9.89 Hz, 1H). MS (M+): 581.
15Intermediate 131. tert-butyl [2-(4-hydroxyphenybethyl]carbamate To a
Intsicmediated32.- sertmadvhiRyhbMdrgryghervyhethiiltaebamatere of dioxane

TSR e TS U0 0709 W IS BRI Bl oA (2400 L)
V@ET (G ahidfetrahydsivien (TRe rlaoiehaddrtlatRapessidnacadmmate (9 g,
OLOMPRIRHALRURLBUBS ERAbONAR QTN tRYEMBIRM NSRRI B5ZAIINThe reaction

W&shed with water sodi{um h¥dtro en carb n%tcg 44%%, brineland dried tracted
RIFESHS THeLSNERIWRTRE A28 ShaSFieiicHY SFeeL(risYer gidk qnkacte
amdeneshfsomttovaiearsoliyrohyreganoaibanate takashiisednd triendloStep. The
sWifeaULAdBabRY likRiioBduced 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-butyi [2-(4-{2-[3-(cyclopentylsulfonyl)phenyi]-2-oxoethoxy}-
phenyl)ethyllcarbamate
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Intermediate 132. tert-butyl
[2-(4-{213-(cyclopentylthio)phenyl]-2-oxoethoxyl-
hyllcarbamate Obtained from Intermediate 131

“%nﬁr%gﬁlgﬁ%gérmedlate 126 (7.19 g, 24.03,mmol) and potassium carlt))%ﬁé)t@w%

(3.3 g, 24.02 mmol) by the same procédure described in Intermediate 1
1(reactlon time: over-weekend). The title comgound was obtained as an oil

(18 39}ytieB ol riReNgsiaiein 3R ériest Starmelbin Redhde S siREdR F CJ0L) was
SOy 20810216 3SBPEdH b RPE XBEE28I2 actY (4. 5@ srsButimmaly, mﬂerﬂ'é@.ﬁhi@te
mieEvadstirld MmRIhmAe dPHRdAR I NAS SR ARIFHE

C 3-chloroperoxybenzoic acio g, 26.37 mmo) e reacti

W&&%é’é‘&ﬁ%’&%’%ﬂef& %Hﬁ%éf@s“ﬁ%ﬂe& WéBFPeivp Risdiphde (10%),
sowfiernigarfdnaten{4es)ebries atitLitedd iy SOajhylensotleietr ides ans ovesheder

rawya 9@&&@%9%%é%aémn@%%{mﬂactﬁré%é%g%ghgn@ﬂa{& e,

MgSO4). The solvent was rem er reduced pressu
U&f}ewﬁaé‘ bexrRefBvEBreAR deBhatde aphy MdiiRirearRING ah ghiAired as
anstied@dy/ gtrbdo%aretate (from 4:1 to 3:1). The title compound was obtained
as a solid (2.27 g, 59%). 10Intermediate 134. tert-butyl
[2-(4-{243-(cyclopentylsulfonyl)pheny1]-2,2-difluoro-

RO ARG 13 e

cthapyipbanyiptiayiisagha@as The crude was purified by column
Cquromﬁpo(?narﬁt% V\élél%(ts?e cog? EP'“WI% ) JP @gg(%stf‘&)aget%‘%f %mgl) by

Ive pou d as an ol nterme late

thessame. eaogfmyem@ﬁ@lwt@w%ﬁ@rﬁﬁ] a fzem@@memﬂed by column
chiemtetithawineines giliontpgl piermedinde thyBasbtaledfrdnd 3: MN8N o give

Vet {elo sl J%}]ﬁ) ;% 5“20%%]‘?13%: }120(10 mL) was stirred at room

temperatur hour t was removed under

Intermediate 135. [2-(4-{2-[3-(cyclopentyisulfonyl)phenyl}-2,2-difluoroethoxy}-
phenyl)ethyljamine

A solution of Intermediate 133 (0.73 g, 1.43 mmol) in hydrogen chioride 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
chioride 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}phenyljethyllamino}-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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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,

766’38/04«1 mtermedlate 136. PCT/]f:P2007/0089)2
enzyloxy)-54(1R,S)-2-([2-(4-{213- é@é/clopentylsulfonyl)phen
s

252,2-difluoroethoxy}phenyflethylianTi 1-hydroxyethyoquinolin-2(1H)-on
e Obtained from Intermediate 135 (0.61 g, 1.49 mmol), 8-(benzyloxy)-5-
ENAMBLEYAcSRISIeRaii2¢ 4R dBd g kg@ntytsHifani ehemdhiin

drsshystildRyipAdRyife AR MMMbRY- MRS A RAVERAGEEIRAtID(1H)-one

Intermediate 43 (reaction time: overnight). The crude obtained was
purified by column chromat¥ rgphy W|th silica gel, 30elut|ng by methylene

chloride/methanol (fromQ8™2 ; g the tit d (0.095 g,
9%). WO 2008/04659 PEP2007 9 <9 A E 31.
5-U1R,S)-(2-{(2- (5‘?2}4 -(c clopentylsulfonyl) enyl] g P

difluoroethoxy}phenyl)ethyl]lamino}-1-hydroxyethyl)-8-hydroxyquinolin-2(1
H) one ON HO HNF F04% Obtained from Intermediate 136 (0.095 9, 0.14

CpaRHARhPRSAIAD Y reac(gl% Wh ENPUISRANYR BraRaAlGou,

Intermediate 1 on time: 6 ourééThe crude obtained

Q/@ééleYlﬁéﬁjSBV‘Ecﬂ[ﬂ?ﬁf’Bﬁéﬁ?&f@ﬁﬁdﬂr{?ﬁ%ﬂ?@ﬁ‘ﬁ@a‘ [eaHiangms: 6 hours). The
cnoethytenesahieidemiethana(ironHBa 12 togBaphyovitiveittegs|esttingpnund

SRS SR Al o
38 (bs, 1H): 6.69 (d, J=9.61 Hz, 1H): 6.87-6.91
‘H NMR (300 MHz, CD;OD); 1.60-1.99 (m, 8H); 2.96 (bs, 2H); 3.21 (bs, 4H); 3.67-3.74
(m, 1H); 4.55 (t, Jor=12.08 Hz, 2H); 5.38 (bs, 1H); 6.69 (d, J=9.61 Hz, 1H); 6.87-6.91
(m, 1H); 7.00-7.04 (m, 1H); 7.17-7.20 (m, 2H); 7.28 (d, J=7.97 Hz, 1H); 7.79 (t, J=7.69
Hz, 1H): 7.99 (d, J=7.69 Hz; 1H); 8.06 (d, J=7.69 Hz, 1H); 8.12 (bs, 1H); 8.37 (d, J=9.62
Hz, 1H).

MS (M+): 613.

Intermediate 137. 1-[4-(2,2-difluoro-2-phenylethoxy)phenyl]-2-methylipropan-2-ol

To a solution of Intermediate 3 (1.5 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
title 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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(m, 1H); 7.00-7.04 (m, 1H); 7.17-7.20 (m, 2H); 7.28 (d, J=7.97 Hz, 1H);
7.79(t, J=7,69 Hz, 1H): 7.99 (d, J=7.69 Hz; 1H); 8.06 (d, J= 769Hz 1H);

W oihseddd); 8.37 (d, J=9.62 Hz, 1H). MS (M+): 613. 15 Intg
137. 144-(2,2-difluoro-2-phenylethoxy)phenyl]-2- methylpropan- - ﬁéﬁ/ooswz

solution of Intermediate 3(1.5 g, 5.17-B#ol) in anhydrous ether (2mL) was
added dropwise under argon at 5C methylmagnesium bromide (3.79 mL,
viith D6tavzion. cEisoraactitne trodnics was sidtrectet Bifh fethd acktateamhthabrganic

A RS A S G0l R A e
reAHSRTHRARSHIR P IR IR fTudsupsAUIifRARY SAHERAREIRMRIPaEaR V(T §iica gel,

ediNing B entittylenenport asgvyetoitieitGinfdund 6% g, 44Mdermediate
138. 2-chloro-N-(244-(2,2-difluoro-2-phenylethoxy)pheny11-1,1-
25dimethylethyllacetamide To a solution of Intermediate 137 (0.83 g, 2.71

s A L e L
aEmlﬂﬁurlc aC|d (1 66 mL) was slowly added maintaining the temperature
nder rea nto u
ol B A e R PR BB b SR 7o) wee
q@tﬁ%@ﬁwﬁw %fﬁ&ﬁﬁt@. OrfRrampiaes @arakaseiereid it my). doesgacing

rﬂm&&aé&%lawwmwash%wi@ Wer@dydtéiéacbél\dlwédByena@mnd
tWeagorlsg \v(l%g |!Jendoevrer lﬁjnac he lic%%ur Lfg r"ég% SotBWéWa%ydtsso!ved
column chromatography WI'[ silica elutin y me ene chloride to

vgmenh@xm@emﬁpé@ ﬁad(eam@d W&%‘)@%@rhﬁ/@fﬁé’f@ ﬂ:% The organic layer was
ddfdtted v r@wmﬂam%}wmmm&;ae@mhy&@wsbmsa Geht was

solutlon of Inter e 137 ( 0.7 o
gsug%l%fer |ou égs (?3 %'v 188 trﬁmo ﬁg)oangi%(%lal%tgefggbg%gcmf ES%?G
Qﬁ?()) Nﬁ@ﬁé’éﬁﬁl@?ﬁimﬁhﬁ@ﬁé‘\ﬁ@éfﬂff?édté*ﬁ'?@ﬁw‘*fdﬂcit'ﬁaurs The

precipitate was separated by filtration and

intermediate 140. 8-(benzyloxy)-5-[(1R,S)2-({2-[4-(2,2-difluoro-2-phenylethoxy)-
phenyl}-1,1-dimethylethyl}amino)-1-hydroxyethyljquinolin-2(1H)-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 chioride/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-hydroxyethyi]-8-hydroxyquinoiin-2(1H)-one

OH H
L O
HO' ! 0
HN F F
e}

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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the solvent was removed under reduced pressure. The residue obtained
was dissolved with methylene chloride and basified with sodium hydroxide

w@ﬂu&%ﬁe@ﬁgamc layer was extracted with methylene chloridg \f/@ﬁgﬁg /sz

brine and dried (MgSO4). The solvent was removed under reduce
pressure to give the title compound ad® colourless oil (0.21 g, 1592%),
which was used in the next step without further purification. Intermediate

wiat(p Bif{be bzmumﬁ&ﬁ(ﬁﬁaﬁ)@r{wmm Slidiflger el@inh by yhethpeny
oﬂtb%ex%-&ﬁa-ﬁumﬁm@!w&%nm- OV Ry REEGLERQEN2Y e

Obtained from Intermediate 1 .36 g, 1.19 mmol), 8-(benzylo>cy)-5-
gm{mww(_wometyk)@dmumzmd)mnexeaaaﬁ. 2H) 2rBBBIPG(rd, 261143 (t, Ju.
Qr. ide . . S r ri .

o A L e SR e, 2
FS ittt sTiea GelEddddzng Mdthy heThit&idestidinafd (os. 3H):
(Tern(88:2Hp 9:39 (0, gueadettittHgompound (0.5 g, 69%). 25EXAMPLE

32. 54(1R,S)-2-({214-(2,2-difluoro-2-phenylethoxy)pheny1]-1,1-dimethyl-
M/ i mOR 1 -hydroxyethy1J-8-hydroxyquinolin-2(111)-one WO
2008/046598PCT/EP2007/008992 - 100 - was purified by column

chromatography. with silica gel, eluting by methylene chloride/methanol
aifFs i

Rharmas Hgoe S te compound (0.17 g, 82%). 1H-NMR (300
MHz, CD30D): 1.06 (s, 6H): 2.66 (bs, 2H); 2.83-3.00 (m, 2H): 4.43 (t,

TR DA ) SRR S e
foei.a6cHpay iy Frdsafes, BNy ofltilesnethnds. Se(dnbvedo the, atipf MS
A2 A MRLRRGE HER e PSR W Bringing the active ingredient(s) into
association with the carrier. In general the formulations are prepared by uniformly
and intimately bringing into association the active ingredient with liquid carriers or
finely divided solid carriers or both and then, if necessary, shaping the product into
the desired formulation.

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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10 The pharmaceutical formulations may conveniently be presented in
unit dosage form and may be prepared by any of the methods well known

“jB &Q&(ﬂ% pharmacy. All methods include the step of bringi;ggr &9%6?992
ingredient(s) into association with the carrier. In general the formulations

are prepared by uniformly 15 and intirﬂr%tely bringing into association the
active ingredient with liquid carriers or finely divided solid carriers or both
cantbtancliide nespeeyish apiagatee tatodyeibiine, theadissistebfir acithteiarch,
| Fc?rmulglr%ié)gsct?_f gée present invention suitable for oral administration may
%eof&presenl{eé’ as discrete units such as capsules, cachets or tablets
each containing a predetermined amount of the active ingredient; as a

A L, B B B B e S e
angasseniingadiants. Lcompiagseditatletanasboprpraser by GRMPHRABEJ in a

SBIEIHAR RhRBSIRe Ze S YrH R HEMUIRHGRWHIR ARG TRIMCARHELE Bowder or

suspension or solution of the compound or salt in a liquid carrier for
gsRaRe Opticaady, piedineh dIRRdsT, Wbterme Bet dibieRitpisstinagsyrface

£o\EPgigsesingdy¥here the composition is in the form of a tablet, any
pharmaceutical carrier routinely used for preparing solid formulations may

be used. Examples of such WO 2008/046598PCT/EP2007/008992 - 101
MEQRHIRS SdBRisdRanagneridesieasalsinle, Dslatinte Arsshinstealit@aeidf the

PASERIF ORI AR BRECLPIRE A0ty eI RLaDite My
opfohRIRsEedsakieatamsayree arebaadieyfoonuatsRbswas o uutaide slow or
CGTARIER Sy P Bt 8 e, nert ccont,
lubricating, surface active or dispersing agent. 10 Moulded tablets may be
\m%q% e”é‘8:%'8é%%i8m‘sﬁwﬁﬂ€'?o?&?8?%‘%a%&%%ﬁﬂo‘@ﬁne encapsulation is
suitable, for example using the aforementioned carriers in a hard gelatine capsule.
Where the composition is in the form of a soft gelatine capsule any pharmaceutical
carrier routinely used for preparing dispersions or suspensions may 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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powdered compound moistened with an inert liquid diluent. The tablets

may optionally be coated or scored and may be formulated so as to

v&g}wﬁ% &I \y or controlled release of the active ingredient the
ere e composition is in the form of a capsule, any routi

encapsulation is suitable, for exampte!@8ing the aforementioned carriers in

a hard gelatine capsule. Where the composition is in the form of a soft

Fmaﬁgmg@pﬂmtefatmymmmmmamamieIfdouﬁneisawedrfmntpmermivery

dlaper5|onspr SHSR nsu%pe onsq ered, for
- dqose aeliv formnulg o0’ can b &F metered
ums celluloses, silicates oro 5, Kha are mcorpora s gelatlne

lnamllenmpmwdehalempmsuﬂws dastifischintie iney gvdhpﬂll(m $ingle dose,
@*}%ﬁﬁﬁl@ ”}%}’ o0 %’ﬁggg&eﬁ capsules and cartridges of
b : - .

rexa ple ge atlne or blisters of for example laminated aluminium foil,
for use in an inhaler or msufflator Formulations generally contain a

Suwlg?mgﬁﬂﬂ nggegw as Ia ﬁ&ﬁl% a’{édnqanufac urer

e powder base r|e bstan se or starch. Use o

injetoRwiiccprininasa. which aspsunsthbr Q%(ﬂrﬁ:@é%@ﬁ%&@éll%mie has to
REPNEST¥rOmTY 885atate bdxbPESATMEIIARSHSISAEY ffH\E @88  area of

Alternatively, the active ingredient (s) may be 30presented without

thrdipialas. Naxb Do b8P {5 bpopRaDOE9eHOTES VARSI A @#tting
BRRdMYRIRRTAR D SHIETIR iRspREteRss Ostradl topasiekis o ke

case of multi- dose delivery, the formulation can be pre-metered or

GRRREIB dOhRRUIEH SNYAINTRT ThALIE disRarass R foMEs e GRS

t(ﬁb@gmdﬁeée%rfbimﬂtwﬂﬁ G EGES aé}ﬂr(ﬂ)gaubrd@mmgiml&nE@rAﬂer

|nh rs oL[ the flrst smg}a%%srg \Ehave been weighed kg Mostl
2RI SMBUSH SRS RilHTPLER LG His4ngalgtipgain. Mostly,

cheaméeﬁ;lmg:aﬁ)méemmmaeakmﬁ;ommseplmgtartnbvemmmgaimcwsmle

|rl1qs rted Into are éthcte area %Ilf;rh r, xt the sule hagt ?

Y8 'ened%nrop%r Srate Wltﬁa&ns or cﬁ tlng ﬁﬁﬂﬂ es In order?gnaﬁoow [')%1

the inspiratory air stream to pass through the

Other drawbacks related to the use of hard gelatine capsules for inhalation

in.
ge /eEP2007/008992

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 expuision 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. WO91/02558 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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capsule for powder entrainment or to discharge the powder from the
capsule through these perforations by means of centrifugal force during

Wlﬁ%d@ '9&9§\fter inhalation, the emptied capsule has to be rel;gg)ﬁq,q( Os992

the inhaler again. Mostly, disassembling of the inhaler is necessary for
inserting and removing the capsule, 15Which is an operation that can be
difficult and burdensome for some patients. Other drawbacks related to -
Blsterdatoflbar groeldénetepswistuier pndisietiom gfdhel eredicartenp tivan capsule
. protection against,moistur t fro ' [ '
R P aee e L R e SR e o e
bits extfeinerbiatieelimgroftitye wdven fodu¥éaanag histeastipds mskshiostead of a
K. 4 RORTAIE dP BaRa SR Lap BEr s MRS 1Br tHE BBt to
of ¢apsule in m

alers, incomplete expulsion has been reported (e. g. Nielsen
replaicel 00 ARy Stiine Tagreltecinsisbrdigesaraajtenritispesabininith the
ilRPYIHAL GRRNYES SRMPHUBING HRAMER AriGES WEKH4BaPARSFok WBistp and
‘ per?gra%%on and eeraﬁptying takes p?ace, as degcribed in WO 926/03175. P
opedhneplisting RAFRS 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 30multiple unit
MigbedpiriBhaiRigAndioh ARG S fMaRRY o RYPRLURS LlithRRPH P er

fgigrgtg%ﬁ&’ﬁeﬁw@é‘%/mmhgc%”f ? Egﬁgté%m%ﬁtﬁrdl@mfélﬁk;] ard a dosedmebasuring
008/046598PCT/EP2007 - 103.- Blister inhalers provide bette
AR PR RES 0, DB AR AL R e R B R RS RO A Bl g
dbscpangtesris isblatiee thblvidasity dtorg the bolkesfasowetrasythelinisteicioil,
li ff th foil, Wh blister strip_is.used,i

R BRI REr OGRS Ee b o RS, e MR R e
mpetitnb tesdplancER0 8697153 wipdithe (ef@eCEI2R4G8 £ Bred2#éA 0, DE

. blo v ) ' el )
R B O T e 04 R b5 150
ant NP ARI0HILE) atadhr praabledfsusitmgutantitid¥ GreROPBIIedll having cavities
vé}rﬂf:‘P{thBrb% fafevd%ﬂ%iaaw&arrﬁ@%@ gsifen iR MdltPREevices

measuring principle that has to be operated b thel&i%ient. The container

hevareerRAHPRORIEES (Ratd/S REAHRRE AMMRIR MM ARL B MesE pEiRer

PnRIHNRIH G diRlRrsEReNméAsiRIE ARsR§BaREPRBSERERIAR Righe of
including rotatable , _ _
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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membranes (e. g. EP0069715) or disks (e. g. GB 2041763; EP 0424790;
DE 15 4239402 and EP 0674533), rotatable cylinders (e. g. EP 0166294;

w%%o%@&%é? and WO 92/09322) and rotatable frustums (e. 3{\/8[. .
92/00771), all having cavities which have to be filled with po%\F er %8%/% ge)92

container. Other multi dose devices hé%"measuring slides (e. g.US
5201308 and WO 97/00703) or measuring plungers with a local or
Bemausdécieninsipicatosy &ir dlspiom dnanvgtiadnseotiavieasf Boflondtaigbhatiess

e AL Bl a2 A BN i
sisipIne of taylicfesarinhptais santot baagiate P bY HeiH hapieatisyhaul slicam,
thadna3PIREGoRG ARG P RIS oW fRSRPEIL &SV GRS RN RS9 fon is

measuring cups or cavities is mostly under the influence of theéorce of
obtaingd AbrineI8isagfgle dose and multiple unit dose inhalers, the dose

measuring accuracy and reproducibility can be guaranteed by the

manufacturer. Multi dose 30 inhalers on the other hand, can contain a

GADBRNGRY. SERAEIS AiRiaeer ARE MR aTBMBET SSARATIRNGYSb PritRstice,

tifeg Qe oy aNPARH)DINET th/ AndEICR 4RO BREUES SPHE AiPREMBE of
Because the inspiratory air stream in multi-dose devices is often straight
55 M o 556 SRR, RAVRST AP BReR R B e el 58

cOnga BRIt @gi@y%tggr@h rﬁémﬁéiti dﬂmmhalemleaninﬁmib@da@tﬂtﬁdéwbis
inspiratory. air str L ; IS, Si trained from t it
R A P ST Er AN S SSS A BTL ANLe Con L eEgye
tise piandte dizinte gratb doneansabars iavesiapoddoleairegioqnadtiers, tiretycan be
I . : , ; ;
G B Ny e B et RO T e
9FiH000 Bl frivs surchtherdieperqifoaTd atitih dnsahshaless wémdispasable drug

¢ H%R{eﬁg @W%Q%P{%@%W&%?&@HFM&%E&W%%% AYEROMLAHBR Attict,

the residual dos evice. Some multi dose inhalers have
disposable drug containers that can be replaced after the prescribed

APERIRIRTHPRESRAR RORUGAKRY (v eV ANAIROORINTRIsRIHS of the

semi-permanent multi dose inhalers with disposable drug 15containers,

inMentien Fames AR IIEIRERE (MRS IRIQUMURIGR PREEAR ¥iv RroRelantgases or by

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 International Patent Appilication No. WO 97/12687, reference here

being made to the contents thereof.

Spray compositions for topical delivery to the lung by inhalation may for exampie
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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Apart from applications through dry powder inhalers the compositions of
the invention can be administered in aerosols which operate via propellant
WW@@IGQI)Q means of so-called atomisers, via which solutio ;
pharmacologically-active 20 substances can be sprayed unggr?(%gﬁommng
pressure so that a mist of inhalable paifRtes results. The advantage of
these atomisers is that the use of propellant gases can be completely
otiispefhseedthon Guuixtwesitteteafepdeitribey hcirefeonpidkanesCe. g.

- o3 R BRIl SRsihaRcRen
%@%ﬁ@é@%&%&%ﬁ&e éﬁ%@?ﬁ%ﬁ%ﬁﬁmeﬁ to gcoements thereof.
eSpemjaliprhgoditidristrafiuopiathanrvdny 1 .th8dndr RsnieiiiRieon-piapase or a
rAiEIRe Pre W%@SPH&@PM@% SUSRRNSINBOY88d

aeroso@%%l{)vere% rom pressurised packs, such as a'metered dose as
praanivith the use of a suitable 30liquefied propellant. Aerosol

compositions suitable for inhalation can be either a suspension or a
solution and generally contain the active ingredient (s) and a suitable

Tﬂ]@g@[gﬁ@g@@ﬁ%sgigﬁmgé{a{}gﬂgpmf{ﬁ%ﬂ[éﬁﬁﬁﬁ#@%ontain additional

ARRBIAGP ARSI HRRREP KA A2 thd Qi sabloselkinfacRITeregIomIstHIRS or
thereof, particularly hydrofluoroalkanes, a &ghlqro_diﬂuor, methan
gt el il

IBFEIB B SRARERH B GLIRBRA TS Telgns il epreraly be
rétiptdloeoeihmies (od ah Aluhinidrnapiaiten aioged patheaoraven iy e

thereof. Carbon dipxide or other suitable gas S0 be used as
BRI VT SR EonAL AR R BASBRa eU P ey
optionally contain additional formulation excipients well known in the art
uch as surfactants eqg oleic acid or lecithi [
W me S S e e S e S R pertce
sirenmiThemptanisteppdiokesizeifoninadlatiayiriartbebiianoins ysteriitusually
infQ an actuatar previd ' iece. ' r
R o P e AR 28 AR (Bforaly too lrge
when inhaled to reach the small airways. To achieve these particle sizes the
particles of the active ingredient as produced may be size reduced by conventional
means eg by micronisation. 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 particies 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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size. The optimum particle size for inhalation into the bronchial system is
usually 151-10m., preferably 2-5u. Particles having a size above 20p, are

“%? %5?{]4365%0 large when inhaled to reach the small airways E‘f §7 £992
ese particle sizes the particles of the active ingredient as pro c‘uce may

be size reduced by conventional meat#eg by micronisation. The desired
fraction may be separated out by air classification or sieving. Preferably,
the particles will be crystalline. 20 Achieving a high dose reproducibility

h d It b hei I ili
A o0 TR R Sy PO Ty D78 EAROGHASE LA Y o cer
ircloahgdasitems fultbgantbles ﬁwedxﬂdssdangaei vxdnﬂmmitim'imimaﬂm formsyhall
\gii&?grg 5¢ Q?sru% iqsioiio rghgnr%sléﬂr%%r ieter é% TQ&’ §v p%gna%/the %?’rh‘b?hation

actose or 0se IS genera hée par |cle Size O excip lent
vt mwmmaham(geeﬁmud:iaa&iwiielns.leotmmummitmmmmdifymg

ag};mille actose Sligi’ ag ?Q?/% Eisg%{?ﬁgie%%ogs%%r%% F%gé REJS%%L”‘P-

Pressurized aerosol compositions will generally be filled into canisters

TSRLMR R AN NansFeRAE S AISIRHRL YRR & B USIRISHIENAl aqueous or

optionally be coated with a plastics material e. g. a fluorocarbon polymer
neBRsHaMENRhiRIedioRNAIPlE M ERINWAINEE e PR aPastebare in the

feeRRes mmlﬂggf@r)bawmgﬁg8PCIAP2007/008992 106 -

Typical compositions for nasal delivery include those mentioned above for
inhalation and further include non-pressurized compositions in the form of

F&eﬁ@t)léfﬂ'ﬂmtﬁé %@&%ﬁjﬁim i3 andlnre@o@gélmcrllrba%mﬁ@i@at@s@liydapsuie or
combination 5with conve al e ients su as uf ers,

HRTRAASERIR GBI GO R ATRIBRLR) AR A9y ents
WhICh may be administered by nasal pump. Typical dermal and

ransdermal for tions cQ nventi | aq

A0 SAEGE L DLARIE TS SRR e, DA o B0 NIPTaLldram 5 o
t@@lpghﬁ é(isﬂoa@bﬁfsa medidaigddolaetmmm or membrane,

The amount of each active which is required to achieve 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

denbufyiiine, rolipram, cipamfylline, arofylline, filaminast, piclamilast, mesopram,
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Preferably the composition is in unit dosage form, for example a tablet,
capsule or metered aerosol dose, so that the patient may administer a

ch h%/ﬁi g 15Each dosage unit contains suitably from 1 u%ﬁor/kr%%b‘%oswz
ar:? pre{é?rably from 5 ug to 50 ug of a 132-agonist according to the
invention. The amount of each active Which is required to achieve a

therapeutic effect will, of  course, vary with the particular active, the
dutaveringihyidienbinodethisimilaf ciatomitbst el amilast, 8da-(Betparticular

e e e R R D e

- GyalorgnbieterdbnetirexurticavhdramenieHrd]ayridinstdied Srdsbptaite a

RNy IE X PIMBIRIBPOS AL MRS NRIERN PRNRINIEIGH OB RES R AF=0D-(2-
more additional active substances which are known to be useful in the

RiererRenzyNEpTatbr 2idtfderematbn asenine Mubrdrchisracbayiding)-8-

rRSBIERAAAMHAILS ARk anlieh ONOBIHIethy\MQxo-1-phenyl-3,4,6,7-
2008/046598PCT/EP20Q07/008992 - 107 - drotaverine hydrochloride,
tﬁﬂﬁﬂb&’iﬁ?%ﬂﬂmﬁ%& 1 dhgﬁqﬁ&qug@%g@m-s(m-yﬂpyndme-4-carboxam|de, 3-[3-

(DiribpeyipheyAthitnbAysbayitiogsthoribmy)ia asibroByH 3 i2ite

R S T B L GRS NS Rren-1-y1-1--
mgthaixyaihAanidif@(ritbroay L 2-Barpdnoetndty-dhdg aridt{32-oxoacetamid
SRS YR IRAABIN o ot -
Ay pepyimethoxy-4-gileoyddetigfyphenyl)cyclohexan-1-ol, ONO-6126 (Eur
%H%ﬂ@@@%f%?&ﬁp’rf@)@ﬁ%@?%@‘?%ﬁﬂﬂ@é@%ﬂ%&%‘%?éﬁﬁ%%rﬁuo%%@m
REtgotaRisAlRNS AuROYYBeRMATE Sang RGTHERSIbHaRyand inthsur

%‘H%ﬂfsﬁﬁﬂfiggplication number P200302613.
[6,7-Diethoxy-2,3-bis(hydroxymethyOnaphthalen-1-y1]-1-(2-

10methoxyethyl)pyridin-2(1H)-one, 2-carbomethoxy-4-cyano-4-(3-
%@;ﬂw Rathemy chrlEhyereme B YRIIRIIGYSION A PaRBR: &dtnbined
[4-cyano-4-(3- _ )
W&%%wm@wm@w%w&%&yﬂ%ﬁms%ﬁme@n%»@fﬁecom

d&H7BESH]IhaIBRRH obd ekt Du S Dailenidenas BIROER Spionate,
claimed jn the PCT patent applications number W003/097613 and

EPRERISSMSy 53 BHASIP IR LSRR RORIoN RERTR TR iginonide,
ddonditiEl sivEkae) pleshgfsuialisloastinagioreitls degagletvasstieqidimitoate,
tf@%@%ﬁ‘ﬂ%ﬁ%@%ﬁgg&ggﬁéﬁi%ﬁg gﬁi?o%é%?g,ls%?gngétasone dipropionate,
halometasone, methylprednisolone suieptanate, 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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deflazacort, halopredone acetate, budesonide, beclomethasone
dipropionate, 20hydrocortisone, triamcinolone acetonide, fluocinolone

W%&%g%‘ﬂuocmonlde clocortolone pivalate, methylpredn|q,q!xi)}ﬁ,zommo8992
aceponate, dexamethasone paimitoate, tlpredane hydrocortisone

aceponate, prednicarbate, alclometas e dipropionate, halometasone,
methylprednisolone suleptanate, mometasone furoate, rimexolone,
Spltsd glyohmurRives walts, trm@iumiaeltﬁe*pmﬂmwtﬁc@ﬂpau@manadadﬂﬁdroxy-

1 Bl r
ZOEPIINY 5#2;43&;&3@2 3@%&%@@%@%@@@ 2 2Joctane salts,
1d@<8ﬂmm@bwé%damn¥aﬁmﬁpﬁat@afh@ﬁwﬁwbﬂeammémﬁaﬁ&]octane

shitsvalesrier beiamethasriS R DRIBas AR BRIRP g En Qi dLAcaHiRane

acetate hédrocortlsone sodlum succinate, prednisolone sodium

J3ABIYEIAE dndlPSfcRod o668 5 6B M 8888)\Ar#-Benzylpiperazin-1-yl)-1-
@MM&SWE P&%@ABQ&%??Z-&H@ (NFatS1 SbomPIANEUABMEByridin-2-
ium salts, revatr espa
VSR BEy D-bral At e RS A - Y EABS BB YO Frabicyc
ﬁéﬁl aﬁié’l@?r:ms(aﬂw4135 2r(]R) %yc:opetl;ntyl -2-hydroxy-N-[1-[4(S)- 2.2
en en-9-ylcar ox
RSB o A oA E M 8 S e A ey 2-
mmmmmmtﬁameymm)a bmemaqusmm@&masaaea 04129),
R SR BB Rt e S BRE TP GcRO o
pﬁanmwmpmnm@mw%o@w Nf[bbfa-{mk) (Gympeexylrehytpipgrein-
33?; R}{F&i‘%&penﬁ% 11- phen Xc@%}n? 3@5?%@%%%}4%%6%'%
(Bgnyw%&ﬁén%éﬁ)zcyclopentyt -2-hydroxy-2-phenylacetic acid 4-(3-
béif g@N‘b‘jr@x'@%ﬁﬂé’h@ﬂ?ﬁ%@i@ﬂ(ﬁ%@@'%H@SW@U@%%@@G

'\aerwz RividoErepeeRrRraxy B 2 tiohenylasrierydRginet ik ipreson

A ieydey e TR aRNd; 78068 4iphenyl loxy)-7,9,9-
N-[N42-[N-0- (Cycltgyk%];y meth[ﬁj § Efendm@ iphenylpropionyloxy)-

trime s AT PBRRIBTIRYED ShioffiAnORRNES3IE NP ptotami
tae & BAngLRE SRR HRIrCHsISIREN YA 2 M dumane-phestipdstidiacidrie(8-

c%?éigz% Bégg[ge's]t’eor) QS té?é){llgf%ﬁg%yga{ltoenszgﬁy frﬁ{ﬁwn b? 6ﬁgelr)r’acemates
their enantiomers, their diastereomers and mixtures thereof, and optionally in the
form of their pharmacologically-compatible acid addition salts. Among 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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7-endo-(2-hydroxy-2,2-diphenylacetoxy)-9,9-dimethy1-3-oxa-9-

‘ igtricyclo[3.3.1.0(2,4)]nonane salts,

;-i%?ﬁéiﬁgnyIpropiononxy)-7,9,9- PCT/EPZOWOOS%?
trimethy1-3-oxa-9-azoniatricyclo[3.3:118%2 41nonane salts,

7-hydroxy-7,9,9- trimethy1-3-oxa-9-azoniatricyclo[3.3.1.0*2,4*]nonane
competbifibreHrfieded dod-s2pasabm gititulieitboste rceaktonztbot tresaquential

[ an.t ir ﬁﬂmgﬂ ir enantiomers, their

a%@ﬁ%ﬁ%rggﬁ%ﬁ?%ggé Ef{?ereo , a?tr?%&gbgtionally in the form of their
pharmacologically-compatible acid addition salts, Among the salts

ICRIRHARSBIARHARS QP&%&@QQ&@W&tﬂemmé@d%ﬂﬁgg%?étime,

The combinations of the invention may be used in the treatment of
oreepyeseds me Alerativetheonsobiwrarivesicaig bgdakemnsin the
i G PR HERIPREUD! OKRTMBABHYBEN ARSI BPHADIC

bronchitis, emphysema, or Chronic Obstructive Pulmonary Disease
ativasrspd hedaan Mo iR ok SiHane daly sy ab i same
ti@ﬁé%iBH@'BfQH@ﬂﬂdé@B@sE&d@iﬂ@i&@ri?@dtiée%@éaidﬁe% Flrsteeariicaidsast
and/or anticholinergics may be administere ether in the sam

dto e
tWRaRNS FRBERRITSMRSRIn R o S HOWKDDS taken together at the same
1A FH0LRLIST Gt 1621 AW/ P Rdrel PR feeathpals otz ntende dbtor
separate, sjimultaneous, concomitant or sequential administration by the
$pe iﬂ%laéh?gg?ﬁg‘.‘"l?is contemplated that all active agents would

be administered at the same time, or very close in time. Alternatively, one

r two. actives could be taken. in the morning apd t t I '

BRaR s pet e R S e
aamoinfstenetein (H)eoioce dhibpreibeitionstfersnhaation dalivered e the help of

nI\Wéqgrg‘g%}%%?@\gﬂi ngﬁtﬁ%& PihsRRRisWe e inrahnat IBas! rc}BWBaFE?Qeral or

more preferabl f'the actives would be taken together at the Ssame
oratiamplicatieer iHpossitiadieis  tha@pnbeativafetamplan semrRsitionR be

e?ﬂﬂ&iﬁ‘iiééeﬁ?&'ﬁf@ﬂé&%ﬂﬁ%&ioﬂ‘ﬁﬁ?@@p&%@ﬂ?@wﬁqmﬁ jigRSbstructive

according to invention are preferably administered in the form of
leparpissarasTofantiadirairoentefas Mt the help of 15inhalers,
especially dry powder inhalers, however, any other form or parenteral or
oral application is possible. Here, the application of inhaled compositions

ﬁ;ﬁsﬁf&%@%m% & (e SRR RHRILISAY m%%wwﬁrb%ﬁggﬁ%\’o@fthe present

tructive lung diseases or for the treatment of asthma.
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 3 mg




20 Additional suitable carders for formulations of the active compounds of

the present invention can be found

“@rﬁ%& éfi}‘ t%t)fharmacy, 20th Edition

P

, Lippincott Williams & Wwﬁ
1a, Pa., 2000. The followin

in Remington: The Science and

ﬁiﬂ 2007/008992

g,non- limiting examples illustrate

representative pharmaceutical compositions of the invention. 25
Eormulation Example 1 (Qral suspension) Ingredient Amount Active

Citvicpoignd 3mg WO 2008/04659@&{?@'/EP2007/008992 - 110 - Citric

acid 0,5 g Sodium chloride 2,0 g M

ethyl paraben

Sodium chloride 20g9

Methyl paraben 01g¢g
Granulated sugar 259

Sorbitol (70% solution) 119

Veegum K 1,09
Flavoring 0,02¢g

Dye 0,5mg
Distilled water g.s. to 100 mL

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 cartridge for inhalation)

Ingredient

Amount

Active Compound (micronized)

0,2 mg |

Lactose

25 mg
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0,1 g Granulated sugar 25 g Sorbitol (70% solution) 11 g Veegum K 1,0 g
Flavoring 0,02 g Dye 0,5 mg Distilled water g.s. to 100 mL Formulation

“?%ng(%ward gelatine capsule for oral administration) lng%%mmos”z

mount Active Compound

- 111 -

Formulation Example 4 (Formulation for inhalation with a DPI)

Ingredient Amount
Active Compound (micronized) 15 mg
Lactose 3000 mg

Formulation Example 5 (Formulation for a MDI)

Ingredient Amount
Active Compound (micronized) 10 ¢g
1,1,1,2,3,3,3-heptafluoro-n-propane | g.s. to 200 ml

Biological Assays

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 p adrenergic receptors, as well as its selectivity, agonist

potency, and intrinsic activity can be demonstrated using Tests A to E below, or

can be demonstrated using other tests that are known in the art.

TEST A

Human Adrenergic B1 and B2 Receptor Binding Assays
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1 mg Lactose 150 mg Magnesium stearate 3 mg 5Formulation Example 3
(Gelatin cartridge for inhalation) Ingredient Amount Active Compound

'8 i %%) 0,2 mg Lactose 25 mg WO .

“%%&?&% 8PCT/EP2007/008992 Formulation Example 4 (Formutation >
for inhalation with a DPI) Ingredient Ah8ant

The study of binding to human adrenergic 1 and B2 receptors was performed
using commercial membranes prepared from Sf9 cells where they are
overexpressed (Perkin Elmer).

The membrane suspensions (16 pg/well for 1 and Sug/well for B2) in assay
buffer, 75mM Tris/HCI with 12.5mM MgCl; and 2mM EDTA pH=7 .4, were
incubated with 0.14nM 3H-CGP12177 (Amersham) and different concentrations of
the test compounds, in a final volume of 250 pl, in GFC Multiscreen 96 well plates
(Millipore) pretreated with + 0.3% PEI. Non specific binding was measured in the
presence of 1uM propanolol. Incubation was for 60 minutes at room temperature
and with gentle shaking. The binding reactions were terminated by filtration and
washing with 2.5 volumes of Tris/HClI 50mM pH=7.4. The affinity of each test
compound to the receptor was determined by using at least six different
concentrations ran in duplicate. ICs values were obtained by non-linear regression
using SAS.

Selected compounds of this invention were found to have ICs values less than 13
nM for B2 receptor and more than 68 nM for B1 receptor, with 1/p2 ratios from 30
to 200.

TESTB

Human Adrenergic B3 Receptor Binding Assay

Membranes prepared from Human SK-N-MC neurotumor cells from the American
Type Culture Collection were used as the source of 3 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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Active Compound (micronized) 15 mg Lactose 3000 mg 5Formulation
Example 5 (Formulation for a MDI) Ingredient Amount Active Compound

niz 10 g 1,1,1,2,3,3,3-heptafluoro-n-propane qg.s. t 0.ml
v‘gmﬁl);g|ca$Assays 10 The compounds of this invention, and %%%EPZOWOOS”Z

pharmaceutically-acceptable salts, exHiBit biological activity and are useful
for medical treatment. The ability of a compound to bind to the r.
Tatweseayipvmmmcesasasmwaaimselmﬁidt}e@goblmabiotenay nsummarized

%W@egr{r&gnﬁ %d usm&g %%&%% @?%%]%érne nec))%;[/?n mfhe gﬁl%\/’(\g%ro'lral 107 that
reason, for selective binding to 3, membranes were incubated with 1nM '?31-CYP
((-)-3-["**l]lodocyanopindolol (Amersham)) and 0.3uM CGP20712A (a 41
antagonist) in 50mM HEPES, 4mM MgCl, and 0.4% bovine serum albumin,
pH=7.5 (assay buffer), and different concentrations of the test compounds. The
final volume of the assay was 250pl. Non specific binding was defined by 100uM
alprenolol. The samples were incubated 90 minutes at 30°C with shaking.

The binding reactions were terminated by filtration through Whatman GF/C
membranes, prewet in assay buffer at 4°C, using a BRANDEL M-24 harvester.
The filters were washed three times with 4 ml each of 50 mM Tris/HCI and 4mM
MgCl; pH 7.4, and the radioactivity, retained in the filters, measured.

The affinity of each test compound to the receptor was determined by using at
least eight different concentrations ran in duplicate. 1Cs values were obtained by
non-linear regression using SAS. Exemplified compounds of this invention were

found to have ICsg values more than 1200 nM for 83 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, NaHCO; 24.9mM, KH,PO4 1.18mM, glucose
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Human Adrenergic al and 32 Receptor Binding Assays WO
2008/046598PCT1EP20071008992 - 112 - The study of binding to human

W%d{ﬁ%ﬁ’r‘&%sl and 62 receptors was performed using comrg%rlc/'ﬁ[ 007/008992

ranes prepared from Sf9 cells where they are overexpresse
(Perkin Elmer). 5The membrane su§pb1ﬁs’|ons (16 pg/well for f31 and
5pg/well for 62) in assay buffer, 75mM Tris/HCI with 12.5mM MgC12 and

MY TSO@HIHB7RYr Wate idBidhted apavel diffarspt-carentration ranges per

damesipBurNd different concentrations of the test compounds, in a final
volume of 250 pl, in GFC Multiscreen 96 well plates (Millipore) pretreated
with + 0.3% PEI. Non specific binding was measured in the 10 presence
Béipbpiv e aredeldlngubation was for 60 minutes at room temperature
and with gentle shaking. The binding reactions were terminated by
filtration and washing with 2.5 volumes of Tris/HCI 50mM pH=7.4. The

Taféiraiwmfdw@fcbo_ff {@pLLATPRURSE tcemn_ﬁgcwaﬁ%ytyasl%éat%@a@mw BPEEORE |y
east six, different conceptrations ran i plicate. vajues were i
A EREN B RO ST ELlore Y e RRERESCh | B EB B o Briofy.
aidudt| mvadetiguineerpifsLAd b 0ay e D seritifisele by thblowIdtiddiedd with
. receptor and more ta@ 68 nM for 6]r re([:(t‘ei@tt.gII with 131ul132 ratios from

1

h
e s R e SR G5 Rdany placed
immesl yiepamex Hmmdiﬂhmﬁqem cennettiveotissels wasrdibsected
AMEDITYRR A RCALAIAR KAlsUaacaR Be sees oL 102,
receptor. The cells Were grown, and the membranes prépared tollowing
dipeestethinde singtgibagsinFrst. ittearttueddwas Rikhched tedie Sagtiaige at
bbHPSIR 4 FROsiRbth muscle. The rings were opened by cutting through the

cartitage on the side opposite to the smooth muscle band. Then, one end of the

ring was attached to the strain gauge and the other end was attached to the
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 M) 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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WO 2008/046598PCI/EP20071008992 - 113 - The assay procedure as
detailed in the mentioned publication can be summarized as follows: the
-N- Il line expresses both 111 and 113 receptor an
Wr%e%%%r)% %ﬁelective binding to 113, membranes were incuk()iz):l(?:e}r(/j]£ \?v%h@r(mgz
125I-CYP ((+341251110docyanopindbl8ir(Amersham)) and 0.3p M
COP20712A (a 151 5 antagonist) in 50mM HEPES, 4mM MgC12 and
Aganisboantivilgrumasibuaeiterpiinerls (issagsbasiog, aaccdifiglative increasing

RS RSO s TR R MRS i oo
obpApledesemNBRIRECANSESHIRIt 88t BITEREEH SRk PETOETEROBIr@IRYS the
MEATHORS WaEKAGEMINARESY fhyat iaige W GHifres 220( the test

membranes, prewet in assay buffer at 4C, using a BRANDEL M- i
CRBIRYRSIS oS REPSSHERE NaBPRRlHHdBrMRdSaNRAMrAlisEaAUired inlnduce a
50Ustdakash4edl MgCl2 pH 7.4, and the radioactivity, retained in the

filters, measured. 15The affinity of each test compound to the receptor
Thastifettined 958 gTaprai SoRptfs & LandinGaHBM tam fnd of test
cd#m&?flﬁ?sfaﬁwﬁéu@ﬁddve;@h@tainmém madﬁ?emg@m?smusm |$A@ was

Exemplified compounds of this invention were found to have IC50, valu
CHRSFSHRG,PEI0B RRIGER 393 IR HESTOL SRRl FBH GPalbAI test
coanibtiyraisd effsriistfatiiinnSuiastddted gpmeripigftthhdayemtim (statingd ECso

tTne Test compoynds Felqd gr&ﬂaucgsf% 'I;;h%etestaggg ?Hnds were
VRILE I{f“esc?i Ak \\'/Vv'fg er S SR of RERTREEUE e 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
TsHatipns were then diluted in Krebs Henseleit solution (NaCl 118mM, KCI

4.7mM, 30 CaCl2 2.52mM, MgSO4 1.66 mM, NaHCO3 24.9mM, KH2PO4
Atéfidtoliheisdubed BONBIDOHCHISRELIPHAYIDEaqg?

Test compounds and producis

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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-114- 5.55 mM, sodium pyruvate 2mM) to prepare different concentration
ranges per each compound. Experimental procedure 5 The activity of
in tracheal ring was assessed according a previgus

“gge)gsﬂcgr%%%g )g;rocedure (Cortijo et at, Eur J Pharmacol. 1991, fé%}xll)ffoiﬂ)%?”
Briefly, adult, male guinea pigs (400:§d@g) were sacrificed by a blow to
the head with immediate exsanguinations (abdominal aorta). Tracheas
were excised and placed 10into Krebs solution in a Petri dish. The
adherent connective tissue was dissected away and the lumen gentl

GiligraPioRRIeIXRERRMIP amaaRsRHIA IR arsseeiirtosigie r)f hgse
ﬂ&oﬁ%@?@ﬁé@%ﬁ@tﬁ%&%ﬁfﬁ%&% : Wbeik}]ﬂ‘tﬂ§§ﬁgtﬁ_)iﬁlliser

otn uscile, e riIngs were opene cutun rou € cartilage on
(R AR RO RO TR TG P oA A AR AT BRBSSE Grida 2221%,
N'ﬁﬁqm;w%@ﬂr?ﬂﬁ ;ﬁrﬁﬂﬁgﬁttﬁm rmw_earmlmr%thehfeeﬂ% waremtm;éw?ga
the organ-bath u er a restin Sl nd changes In tension o e
I A et et ot R e e e Ama B emBlgced
oKeeberswstion. JarEg itk SHqGERHMed iyt @I FitsaesilermiheRs.

Aglh i ouslion o sialiles, 20, e heclinind bite cxperience,

ISoprenaline”was administere n
(aphicadivatdirgsilvefsthaiowastsenetwlised)ith 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 25
with a maximuym waiting time of 30 mj tween each administrgtion. After
ARG EBORR PRI TA LN i WoTCal abHots SRImRater. v
adrejristereds Ther bromciestateetivd Bffottdof tegt thopo ukidéd everdevbtbated
' 0. fisoprenaling was.admjnister h preparation
AR T R IR TS el
and offset of action WO 2008/046598PCT/EP2007/008992

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 mi/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 puimonary measurement computer program enabled the
collection of pulmonary values. The baseline values were within the range of 0.3-
0.9 mL/ecm H20 for compliance and within the range of 0.1-0.199 cm H,O/mL per

second for lung resistance (Ry).



- 115 - Agonist activity was determined by assaying accumulative
increasing concentrations of test compounds prepared in the Krebs

“?295%8/04! magnitude of each response was measured an% e/xp%ﬁis/ %
as'a percentage versus the maximum relaxation induced by isoprenaline
Potency values for the test 5 compouf%l% were expressed in absolute
terms (concentration required to induce a 50% relaxation, EG). The time
to 50% offset of action is defined as the time from the end of test

compounds administration to attainment of 50% recovery. Recovery time

Tdossb@weesearage%ep@ﬁ@@ﬁf&g@@?@@&mw&% wasdletempinpreyithdhe
cbrRERTrERRINLOr ERENRSLBEMBSITA EALAING a TR ef el iRRIBIBHRAS Of this

invention showed EC50 values less than 5 nM with less than 1 % recovery
breReNRARNTES PR (RCse) IbiRee. Pacel sholieR HottsHkEHYin guinea
pig 15 Test compounds and products The test compounds were
dissolved in distilled water. Some of them need to be dissolved using a
oBaHmHaeh 9%, Ral¥atBY e lycol 300. Acetylcholine NCI 20 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 25maintained at a constant temperature of 222
Selatesi gioppourais afithis hegotien shawiangrduratiou of Bedipwere
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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WO 20081046598PCI1EP20071008992 - 116 - Guinea pigs were
exposed to an aerosol of a test compound or vehicle. These aerosols MCSLLP
were generated from aqueous solutions using a Devilbiss nebuliser
(Model Ultraneb 2000, Somerset, PA, SA). A mixture of gases (CO2=5%,
02=21%, 5N2=74%) was flown througH ¥e-nebuliser at 3 L/minute. This
nebuliser was connected to a methacrylate box (17x17x25 cm) where the
animals were placed one per sessio&LAIMS guinea pig remained in the
box for a total of 10 minutes. Aerosols were generated at 0 and 5 minutes
during 60 seconds each one (approximately 5 mL of solution was
AeSufieEOY oAk HENEkhEBntrations between 0.1 and 300 pg/ml of the
compounds wete agiinistered. The bronchoprotective effects of test
compounds were evpaluated one hou Por twenty four heurs post-dose with
a Mumed PR808 SDete atiq br rofective ct
and calculatj he glﬁnea Bigs TesthetiZed with ah R
intramusddlar injection of ketamine (43.75 mg/kg), xylazine (83: /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
wﬁg{g vein was isolated and cannulated with a polyethylene 20catheter

ortéx 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

ressyrie was measured by, a Bentley, Tracey tr. er, The trachea was
Sisseﬁaeg S RSt Wit@@t@ﬁﬁﬁ@lﬁéghm@ﬁea&é{j ata
pneuRbiachhytrphdrieissinfarmeasuring the airflow, Animal was
ventilated usjng 25 go Basijle pump, wi vol 0 ml/kg at a
Pt OF P BB e ) LT WG Hre el e
an essiplogeechannslbdiienesabeldaenisystarnmsieopreaigdity Gelessg R’
transducer. Once the cannulations were completed . a Mumed pulmopary
meadtErH P OB AP Bt PR OIEE GRLRRRELRBH B BGIRFAAy 0
valuelsolBivegbR$eline values were within the range of 0.3- 30 0.9 mL/cm
H20 %{;acom liagce and within the ranqe 0f 0.1-0.199 cm H20/mL per

Lacomti &N ,% r(%igtg}%oagée_ently 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

o n, m and g each independently has a value selected from 0, 1, 2 and 3

® p has a value selected from 1, 2 and 3

e R%and R® are independently selected from hydrogen atoms, halogen
atoms, C1.4 alkyl, C1.4 alkoxy, -CONH,, -NHCONH,, -SR’, -SOR’, -SO,R’,
-SO,NHR? and the groups

O
SN NH *\N/U\NH

L

wherein R’ is selected from C14 alkyl and Cs.5 cycloalkyl and R® is

O

selected from hydrogen atoms and C1.4 alkyl groups
e R®is selected from the group consisting of hydrogen atoms, halogen

atoms, Cq.4 alkyl and C4.4 alkoxy



WO 2008/046598PCDEP2007/008992 - 117 - The bronchocoprotective

effect of inhaled compounds was determined with the concentration of the MCSLLP
test compound causing a 50 % of inhibition of bronchoconstriction (EC50) o
induced by acetylcholine at 30 pg/kg iv Determination of duration of action
Selected compounds of this inventiorr 8w long duration of action.

MCSLLP - 118 - CLAIMS 1. A compound of formula (0: wherein: R1is a
grcuphaieaeautisallycaseenianie b selyateos seipaisgeieatbricsf

R1 together with R2 form the group -NH-C(0)-CH=CH-, wherein the

nitrogen atom is bound to the carbon atom in the phenyl ring holding R1

and PRGN ASFRTEIRBIAGIRIThE WAIBER IR Tn BRE! SRR Angnd/or X
holdine R4 dre@ad et InarsNeBtYsRiseeddiem thenaroup

consisting of hydrogen atoms and C1_4 alkyl groups X and Y are
independently selected from the group consisting of direct bond and

8XY0eBrAdNnd according to any preceding claim wherein m has a value of 1 or
2, preferably 1.

4. A compound according to any preceding claim wherein g has a value of 0 or

1, preferably 0.

5. A compound according to any preceding claim wherein R represents a
hydrogen atom and R* is a hydrogen atom or methyl group, preferably a

hydrogen atom.

6. A compound according to any preceding claim wherein R* represents a
hydrogen atom.

7. A compound according to any preceding claim wherein R* represents a
hydrogen atom and R® is a hydrogen atom, halogen atom, -CONH,, -
NHCONH,, -SR”, -SOR” -SO,R’ or ~SO,NHR?® group, preferably a hydrogen
atom, -CONH, or -NHCONH; group.

8. A compound according to any preceding claim wherein R® is a hydrogen
atom or methoxy group, preferably a hydrogen atom.

9. A compound according to any preceding claim wherein 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?, and wherein n and q preferably have

a value of 0 and m and p preferably have a value of 1.



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 R4 and R5 are independently

selected from hydrogen atoms, halogen atoms, C1-4 alkyl, C1_4 alkoxy, = MCSLLP
-CONH2, -NHCONH2, -SR7, -SOR7, -S02R7, -SO2NHRS8 and the groups

NHNH o/ wherein R7 is selected frontr ¢20-alkyl and C3_5 cycloalkyl and

R8 is selected from hydrogen atoms and C1-4 alkyl groups R6 is selected

O tIReGRRLTCORSEATABTRRIY REREREING, WRIDYURARIMS ARIeSRKYHS an
R SerfAbRy MERYEENts 4 YreEruRhr R eUticalyReFEPivinD sAldttly

solvate or stereoisomer thereof 2. A compound according to claim 1
VgriRss M Rydragenorieidse, and/or X represents an oxygen atom, and/or
Y represents a direct bond. 3. A compound according to any preceding
claim wherein m has a value of 1 or 2, preferably 1. 4. A compound

AdeoRirRPPBRAHN BreReRRA IR vHRYBIN g WRNCH visius&leeisd 1from the group

RisHaraihy @f:5. A compound according to any preceding claim wherein
R3a represents a hydrogen atom and R3b is a hydrogen atom or methyl
group, preferably a hydrogen atom. 6. A compound according to any

precedi lai herein R4 yepr ts.a hyd natom. 7. A .compo
mocordng Lan) bIoLLAy Zai R sen sy oy SRR ety
and R5athglfareingen -dno ketnd i Stoyd roONiA2lin-RHEPNRR, -SR7,
-SOW -S02R7 or -SO2NHRS8 group, preferably a hydrogen atom, -CONH2

or -NHQgN R2yroup1 R, 8Y0ap@uihaficsrsing eap tegeiRg ejaim methyl
wherein R6 is a hy ro%en atom or methoxy group, preferably a hydrogen
atom. ethyllamino)-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-(1R)-2-({(1R,S)-2-[3-(2,2-difluoro-2-phenylethoxy)phenyl}-1-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

4-[(1R)-2-({(1R,S)-2-[3-(2,2-difluoro-2-phenylethoxy)phenyl]-1-
methylethyl}amino)-1-hydroxyethyl]-2-(hydroxymethyl)phenol

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

5-12-({2-[(1R,S)-4-(2,2-difluoro-2-phenylethoxy)phenyllethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

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

4-[(1R, S)-2-({2-[4-(2,2-Difluoro-2-phenylethoxy)phenyllethyl}amino)-1-
hydroxyethyl]-2-(hydroxymethyl)phenol



9. A compound according to any preceding claim wherein R1 together

with R2 form the group -NH-C(0)-CH=CH-, wherein the nitrogen atom is

bound to the carbon atom in the phenyl ring holding R1 and the carbon MCSLLP
atom is bound to the carbon atom in the phenyl ring holding R2, and

wherein n and q preferably have a vatut2df-0 and m and p preferably have

avalue of 1. MCSLLP - 120 - 10. A compound according to an
procediBg PR Rt AR BRRIPRREEdcmetay lethy)

direct banehand Rdd i8Ry @iﬁelaﬁ%vfgiﬁréwﬁerﬁ%ﬁmaydmm@tom&

11. A compound according fo claim 1 which is selected from the group
consistj ; . .
R S GRS B 2 Bilusi 2 Bhenvishemhsylethihamyor -
ethyl}ahydodxy¢iyatbRyb sy Okt ryUindliome(1H)-one
4-[(1R,S)-2-({(1R,S)-2-[4-(2,2-Difluoro-2-phenylethoxy)phenyl]-1-methyl

0 R ey )
acid - {5- ,S)-244-(2,2-Diflugrg-2-phenylethoxy

pheny1} -‘?ﬂ&%@i‘)ﬁf&%&‘-ﬁq (s t“?/& Mhydroxyphenyll

formamide (1:1)
5-((1Rﬂzmar?m:ﬂ@aL@z@@r@ﬂm&aﬁw&@&yméh?m}tliethyl}amino)—1-
methyl%,F_%@Q’gsl@@i}){ﬁwg;w&ﬁ-| gxypuinolin-2(1H)-one

44(1R) -243-(2,2-ditluoro-2-phenylethoxy)pheny1]-1-

methyl llamino)-1-hydraxyethyl]-2-(hydroxymethyl)phenol .
R S b R B AR Rphamgino) 1 -
methyléyiaydatiof L wganoystitydniffordramideethyl)phenol acetate
542-({2-[(1R,S) 4 (2,2-difluoro-2-phenylethoxy)phenyl]ethyllamino)-1-

hydroxyethyals§- sy quyaunelifidAd-D-penethoxyphenyl)ethoxylphenyl
SR SO (o Dot & phen et oRner R P!

hydrox & eINAYdrog eI By quinolin-2(TH)-one
4-R/R,S)-2-({244-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyl}amino)-1-
hydroxyeliR) 2 (HytirS)R2eiyIpbratiftl ok pheny iropoxy)phenyl]-1-methyl-

ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

5-[(1R,S)-2-{[4-(3,3-Difluoro-3-phenylpropoxy)benzyllamino}-1-
hydroxyethyl)]-8-hydroxyquinolin-2(1H)-one

5-[(1R,S)-[2-({2-[4-(2,2-difluoro-3-phenoxypropoxy)phenyllethyl}-amino)-
1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one

5-[(1R,S)-[ [2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3-methoxyphenyl]-
ethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one, formate

5-[(1R,S)-2-({2-[4-(2,2-difluoro-3-phenylpropoxy)phenyllethyl}amino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one, formate

5-[(1R,S)-2-({2-[4-(2,2-difluoro-4-phenylbutoxy)phenyl]-1-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one,

5-[(1R)-2-({(1R,S)-2-[4-(1,1-difluoro-2-phenoxyethyl)phenyl]-1-
methylethyl}amino)-1-hydroxyethyl]-8-hydroxyquinolin-2(1H)-one



{5-[(1R,S)-24{244-(2,2-Difluoro-2-phenylethoxy)pheny11-1-methylethyl)
amino)-1-hydroxyethyl]-2-hydroxyphenyliformamide - formate 5-[(1
R,S)-2-({2-[3-(2,2-Difluoro-2-phenylethoxy)phenyl]ethyllamino)-1- MOCSLLP
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R)-2-({213-(2,2-difluoro-2-phenytel@@xy)phenylethyllamino)-1-
hydroxyethy1]-8-hydro _&f uinolin-2(1H)-one

4-[(1R, @i@@z%é@% EerRRaRRyRRNNEeRYetMBRMINC)-1-

hydroxm @Mgmes&gbdmhswz (1H)-one
{5-[(1R, ) 2 ( 243 (2,2-Difluoro-2 phenylethoxy)phenygethyl}amlno) 1-

RS e e mopbopysipamine)

ethyl)ahydo:}ﬂ/wu'dbﬂfbmwﬂmw@mhﬁhmﬁlH) One
5-[(1R)-2-({(1R,S)-244-(2,2-difluoro-3-phenylpropoxy)phenyl1]-1-methyleth

yl}amir&l(lquxy{@nyﬂ@ ilxﬁng@yamrmi@n&(éﬂh@xw@

ﬁy[éisxgé)?ﬁﬂy}wé ﬁ%?]liy riy&j?&wymeﬂzg ﬁrgln%qU|noI|n -2(1H)-one

54(1R,S)-[24{2-[4-(2,2- d|fluoro _3 phenoxypropoxy)phenyl]ethylI amino)-
1-hydréx@RyS) 2Hyaryddridifiiaror FHphey B OR8]

L YA 2 o

ooty ST R e RN QoM aLd TR b1 2
5'[(1R,Sﬂw?c(r{@ddﬁ(alerifw;ﬁmﬂﬁahﬂnwm%)bmmmlﬂelhyl}benzamnde
methylethyl}amino)-1-hydroxyethy11-8-hydroxyquinolin-2(1H)-one,

S-(LR)RAH AR 32441( veiRyarhgny 1y d -
methylt)a‘frg/{lfamln-2)32g*P;1 gr‘ﬁggg?g(??)z Qq(? %35 %.%n 2 1H]( onz rl\‘/?@é% P
-122 -1,2- dlhydroqumolm 5-yl)e¥hyl]ammo}propyl)phenoxy%ethyl}phenyl)urea

5-[(1R)-2-({244-(3,3-difluoro-3-phenylpropoxy)phenyflethyllamino)-1-
hydroxgeftif; 83 (@xitaRrididifR(dnd) 2o g

fluorophenyl)ethoxy]phenyl}ethyl)amino]-1-hydroxyethyl}-8-
hydroxyquinolin-2(1H)-one

5-(1R,S)-(2-{[2-(4-{2-[3-(cyclopentylthio)phenyl]-2,2-
diflucroethoxy}phenyl)ethyllamino}-1-hydroxyethyl)-8-hydroxyquinolin-
2(1H)-one

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.



5-[(1R,S)-2-({244-(4,4-difluoro-4-phenylbutoxy)phenyllethyllamino)-1-
hydroxyethyl]-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({2-[4-(2,2-difluoro-2-phenylethoxy)-3- MCSLLP
methylphenynethyl}amino)-1-hydroxyethy11-8-hydroxyquinolin-2(1H)-one
5-[(1R,S)-2-({244-(2,2-difluoro-2-phenylethoxy)-3-
fluorophenyl]ethyl}amino)-1-hydroxyethy1]-8-hydroxyquinolin-2(1 H)-one

321 A elvaisrac2iuiqal RoS) PRy aesp LB g thexgreidieatlyeffective amount
QJPX%&%BBHB‘Q&GEHM%?@ SHy BPRENNY et peprpmiditaNiébeutically
R,S)-3-{1,1-difluoro-213-{2-{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydr
GHgRRIARS-gBEIRTIIamino}propyl) phenoxy]ethyliphenyflurea
5-{(1R,S)-2-[(2-{4-[2,2-difluoro-2-(3-
fluorophenypethoxy]phenyllethybamino]-1-hydroxyethyll-8- hyd

rbXyd m@i{aemq#gg@l gompgsition og c(ah%/w 12,>\/Nhe¥ein thg composition

5?(_'1@@1Bv%@p@%é&'ﬁﬂ%ﬁé’é’m@%ﬂwgﬁ@%%YHZ)?uﬁt of one or more other
difluoroethoxy}phenyl)ethyliaminol-1-hydroxyethyl)-8-hydroxyquinolin2(1H

Yariaeeyiragepigneeniheibpeisranfhimpasny g preferably a
RSSO RiieavREHN|[ABHGIe bEN e roxuetyR B migsy/ quinolin2(1H)
-one 5-[(1R,S)-2-({244-(2,2-d i uoro-2-phenylethoxy)phenyl]-l , 1-
dimethylethyl}amino)-1-hydroxyethy1]-8-hydroxyquinolin-2(1 H)-one and
RRRTNBSRIpANY-asRtAbLe ipadis st soN@ian ihergof1 MCGSbhEmizdckutical

12. A pharmaceutical composition comprising a therapeutically effective

SABREBID EhisTinRe e iRgaehAlIMS dicigins Prysa ipEeating a
%h@éwew%ﬂmtﬁﬁ?w@mﬁw@%sééeiﬂ&nbmﬁmos&m@@m@gym

of claim 12, wherein the composition further comprises a therapeutical
&edviiYe amount of one or more other therapeutic agents, wherein the
other therapeutic agent is preferably a corticosteroid, an antichlolinergic
agent, or a PDE4 inhibitor. 14. A compound as defined in any one of
dainlde eemperrdpaphaceasesticahisssrevitianffFlamn 4rwhsieipithe

ARBRS & DICIAIRIHSR (1TSS ARP ARG A6 EOP IO B PARRMAr chronic

associated with 2 adrenergic receptor activity. 15. The compound or

Sttt aRUlBBRAYHRRPSPCRITP) 2 HISERSR BrCaReAon seiantadisiom the
I8 R AIIHBINEYR ISRARE RRISEARYARIEMA. HethENSUFRPHSEi?s, cardiac

pulmonary disease, or (b) a disease or condition selected from the group
HPRISRRS ANSHEMMAIRN glaucoma, neurological disorders, cardiac

disorders, and inflammation.



